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1. Who was the tenth and the last Guru of the
Sikhs?
(a) Guru Hargobind Dev (b) Guru Gobind Singh

(c) Guru Arjan Dev (d) Guru Nanak Dev

2. Who wrote the Arthashastra?
(a) Chanakya (b) Banabhatta

(c) Aryabhatta (d) None of these

3. The famous book ‘Geet Govind’ was written by
(a) Kalidas (b) Banabhatta

(c) Jayadev (d) Mirabai

4. Where is the Headquarter of United Nations?
(a) London (b) New York

(c) Geneva (d) New Delhi

5. The National Aeronautical Laboratory is
situated at ......... .
(a) Hyderabad (b) Bengaluru

(c) Kolkata (d) Delhi

6. The national award given to the distinguished
sportsmen/women in India is known as
(a) Bharat Award (b) Nehru Award

(c) Urvashi Award (d) Arjuna Award

7. Who is presently the Foreign Minister of India?
(a) Smriti Irani (b) Arun Jaitley

(c) Sushma Swaraj (d) S. Jaishanker

8. Who was the first lady Sultan of India?
(a) Nur Jahan (b) Kohinoor

(c) Raziya Sultana (d) Mumtaz Mahal

9. ......... was the founder of Indian National Army.
(a) Bhagat Singh

(b) JL Nehru

(c) Cap. Gen. Mohan Singh

(d) Rash Behari Bose

10. Where is the headquarters of the International
Court of Justice?
(a) Rome

(b) Paris

(c) The Hague (Netherlands)

(d) Washington

11. The Jallianwala Bagh is located in ......... .
(a) Phagwara (b) Amritsar

(c) Gandhinagar (d) Ferozepur

12. Ahmedabad is located on the banks of which
river?
(a) Narmada river (b) Banas river

(c) Luni river (d) Sabarmati river

13. Which state amongst the following does not
share land boundary with Tamil Nadu?
(a) Telangana (b) Andhra Pradesh

(c) Kerala (d) Karnataka

14. When did World War II held?
(a) 1939-43 (b) 1939-45

(c) 1934-36 (d) 1935-38

15. When did Quit India Movement begin?
(a) 1929 (b) 1942 (c) 1940 (d) 1929

16. Who discovered oxygen?
(a) Albert Einstein (b) John Emburey

(c) Graham Bell (d) Joseph Priestly

17. Formation of curd by milk is done by .......... .
(a) Lactobacillus (b) Yeast

(c) Moulds (d) None of these

18. Which gas is available in abundance in
atmosphere?
(a) Carbon monoxide (b) Oxygen

(c) Argon (d) Nitrogen
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19. What is Orion?
(a) Constellation (b) Meteor

(c) Galaxy (d) Planet

20. ........... is essential in soil for plant growth.
(a) Carbon dioxide (b) Oxygen

(c) Nitrogen (d) Hydrogen

21. Polio is caused by a type of
(a) bacteria (b) virus

(c) fungus (d) None of these

22. Which type of pollution is responsible for acid
rain?
(a) Soil pollution (b) Air pollution

(c) Water pollution (d) Noise pollution

23. How many colours are there in a spectrum of
light?
(a) 5 (b) 1 (c) 7 (d) 3

24. Urea fertiliser is
(a) nitrogenous (b) potassium based

(c) phosphoric (d) mixed

25. What is required for the process of
photosynthesis?
(a) Chlorophyll

(b) Carbon dioxide and water

(c) Sunlight

(d) All of the above

26. In nuclear reactor, heavy water is used as
(a) moderator (b) atomic smasher

(c) coolant (d) fuel

27. What is the chemical formula of salt?
(a) ZnC (b) NaCl (c) NaOH (d) KCl

28. ......... is produced by the vibration of bodies.
(a) Electricity (b) Light

(c) Thunder (d) Sound

29. Which colour objects absorb the most heat?
(a) White (b) Black

(c) Green (d) None of these

30. Which disease is caused due to the deficiency of
iodine?
(a) Goiter (b) Scurvy

(c) Berry-Berry (d) Rickets

31. Ravi bought 1 shirt for ` 800 and sold for
` 900, find his profit percentage.
(a) 9 (b) 2.5 (c) 8 (d) 12.5

32. If x y+ = 4 and
1 1

4
x y

+ = , then find the value

of x y
3 3

+ .

(a) 52 (b) 25

(c) 4 (d) 64

33. If 10 men can do a piece of work in 4 days, how
many men will be required to get the same work
done in 5 days?
(a) 8 (b) 6

(c) 12 (d) 10

34. The average of 3, 6, 9, 6 is .........
(a) 20 (b) 6

(c) 22 (d) 8

35. A batsman scores 80 runs in his sixth innings
are thus increases his average by 5. What is his
average after six innings?
(a) 65 (b) 60

(c) 50 (d) 55

36. What is 25% of 200?
(a) 55.5 (b) 50

(c) 100 (d) 150

37. Which among the following is the largest four
digit number that is divisible by 88?
(a) 9944 (b) 9988

(c) 9966 (d) 6888

38. A man loses 10% by selling his watch for ` 450.
Find the cost price of the watch.
(a) ` 500 (b) ` 140

(c) ` 600 (d) ` 400

39. The number 20% more than 80 is .........
(a) 96 (b) 30

(c) 90 (d) 36

40. 34.36 45.67 86.56 ? 37.96- + = +

(a) 37.29 (b) 36.29

(c) 37.49 (d) 32.29

41. A number added to its two-thirds is equal to 35.
Find the number?
(a) 21 (b) 22

(c) 24 (d) 23

42. The area of a circle is 154 cm 2 whose radius is
........... ?
(a) 7 (b) 8

(c) 6 (d) 5
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43. The diagonal and one side of a rectangular field
are 289 m and 161 m respectively. Find the
other side.
(a) 220 m (b) 180 m

(c) 230 m (d) 240 m

44. A can do a piece of work in 8h while B alone
can do in 16 h. In how many hours, both A and
B working together can finish the work?

(a) 5
1

2
h (b) 5

1

4
h

(c) 5
1

3
h (d) 5

2

3
h

45. In equilateral triangle, angles are
(a) 60,60,60

(b) 60, 80, 60

(c) 90,30,60

(d) 90, 45, 45

46. Find the missing term in the series: 5760, 960,
?, 48, 16, 8
(a) 192 (b) 240 (c) 120 (d) 160

47. If TOM means 48 and DILB means 27, then
HARRY stands for
(a) 50 (b) 60 (c) 67 (d) 70

48. Hat : Head : : Spectacles : ?
(a) Textiles (b) Eyes

(c) Mouth (d) Hat

49. In certain code word ‘DELHI’ is written in
‘EFMIJ’, then word ‘BOMBAY’ will be?
(a) MJXVSU (b) AIJMJX

(c) AMJWUR (d) CPNCBZ

50. 10, 16, 21, 25, ...
(a) 28 (b) 31

(c) 27 (d) 29
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1. (b) Guru Gobind Singh was the tenth Sikh Guru, a

spiritual master, warrior, poet and philosopher. When

his father, Guru Tegh Bahadur, was executed by the

Mughal ruler Aurangzeb, Guru Gobind Singh was

formally installed as the leader of the Sikhs at the age

of nine, becoming the tenth and final human Sikh

Guru. He founded the Sikh warrior community called

Khalsa in 1699 and introduced the Five Ks, the five

articles of faith that Khalsa Sikhs wear at all times.

Guru Gobind Singh is credited with the Dasam Granth

whose hymns are a sacred part of Sikh prayers and

Khalsa rituals. He is also credited as the one who

finalised and enshrined the Guru Granth Sahib as

Sikhism’s primary scripture and eternal Guru.

2. (a) Chanakya (375-283 BCE) was an ancient Indian

polymath who was active as a teacher, author,

strategist, philosopher, economist, jurist and royal

advisor. He is traditionally identified as Kautilya or

Vishnugupta, who authored the ancient Indian political

treatise, the Arthashastra, a text dated to roughly

between the fourth century BCE and the third century

CE. He lived in the court of first Mauryan king

Chandragupta Maurya.

3. (c) ‘The Gita Govinda’ is a work composed by the

12th-century Hindu poet, Jayadeva. It describes the

relationship between Krishna, Radha and gopis of

Vrindavan. The Gita Govinda is organised into twelve

chapters. Each chapter is further sub-divided into one

or more divisions called Prabandhas, totalling

twenty-four in all.

4. (b) The United Nations (UN) is an intergovernmental

organisation whose stated purposes are to maintain

international peace and security, develop friendly

relations among nations, achieve international

cooperation, and be a centre for harmonising the

actions of nations. It is the world’s largest and most

familiar international organisation. The United Nations

is headquartered in Midtown Manhattan, New York

City, United States.

5. (b) National Aeronautical Research Laboratory was

setup in Delhi in 1959. In March 1960, it set up an

office in the palace of Maharaja of Mysore, Bengaluru.

It is India’s first and largest aerospace research firm

established by the CSIR. It concentrates on research

in advanced topics in aerospace and related

disciplines.

6. (d) ‘Arjuna Awards’ are given to distinguished

sportspersons for Outstanding Performance in Sports

and Games. It is the second-highest sporting honour

of India, the highest being the Major Dhyan Chand

Khel Ratna Award. The award is named after Arjuna,

one of the characters of the Sanskrit epic

‘Mahabharata’ of ancient India. It is presented by

Sports Authority of India.

7. (d) Subrahmanyam Jaishankar is an Indian diplomat

and politician who is serving as the present Minister of

External Affairs of the Government of India since 30th

May, 2019. He is a member of the Bharatiya Janata

Party and a Member of Parliament in the Rajya Sabha.

8. (c) Razia Sultana, was the first lady ruler of the Delhi

Sultanate. She was the first female Muslim ruler of the

subcontinent, and the only female Muslim ruler of

Delhi. She belonged to the Slave dynasty and was the

daughter of IItutmish.

9. (d) The Indian National Army was first formed in 1942

under Rash Behari Bose by Indian Prisoners of War

(PoW) of the British-Indian Army captured by Japan in

the Malayan campaign and at Singapore.

This first INA, which had been handed over to Rash
Behari Bose, collapsed and was disbanded in
December that year after differences between the INA
leadership and the Japanese military over its role in
Japan’s war in Asia. Rash Behari Bose handed over
INA to Subhash Chandra Bose.

10. (c) The International Court of Justice is one of the six

principal organs of the United Nations. It settles

disputes between states in accordance with

international law and gives advisory opinions on

international legal issues.

It is headquartered in The Hague (Netherlands).

11. (b) The Jallianwala Bagh massacre took place on 13th

April, 1919 on the day of Baisakhi. A large peaceful

crowd had gathered at the Jallianwala Bagh in

Amritsar, Punjab, to protest against the Rowlatt Act

and arrest of pro-independence activists Saifuddin

Kitchlew and Satyapal.

The crowd gathered was attacked on the order of
General Dyer that led to a huge mass killing.

12. (d) Ahmedabad is located in Gujarat on the banks of

Sabarmati river. It is also known as the Manchester of

India and is the largest city in the state of Gujarat.

Ahmedabad is famous for its textile industry, and is

known as the textile hub of India.

13. (a) Telangana does not share the border with the state

of Tamil Nadu. Tamil Nadu is a state in southern India

and is tenth largest Indian state by area and the sixth

largest by population, Tamil Nadu is the home of the

Tamil people, whose Tamil language is one of the

longest surviving classical languages in the world.
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14. (b) World War II or the Second World War was a global

conflict that lasted from 1939 to 1945. The vast

majority of the world’s countries, including all of the

great powers, fought as part of two opposing military

alliances: the Allies and the Axis. The war was by far

the deadliest conflict in human history which resulted

in 70 to 85 million fatalities, mostly among civilians.

15. (b) The Quit India Movement, also known as the

August Kranti Movement, was launched at the

Bombay session of the All India Congress Committee

by Mahatma Gandhi on 8th August, 1942, during

World War II, demanding an end to British rule in India.

The Quit India Movement has rightly been described

as the most massive anti-imperialist struggle on the

eve of Partition and Independence.

16. (d) Oxygen is discovered by Joseph Priestly in 1774.

Lavoisier recognised and named Oxygen in 1778. It is

a highly reactive non-mental and an oxidizing agent.

It’s atomic number is 8.

17. (a) Formation of curd by milk is done by Lactobacillus.

It produce lactic acid and reducing the pH of the milk.

These bacteria convert the lactose into lactic acid.

18. (d) Nitrogen gas is available in abundance in

atmosphere which makes up about 78% of air. It is a

non-metal and the lightest element of group 15 of the

Periodic Table.

19. (a) Orion is a prominent constellation located on the

celestial equator and visible throughout the world. It is

the most conspicuous and recognisable constellation

in the night.

20. (c) Nitrogen is essential in soil for plant growth. It is a

key component of amino acid which from the building

blocks of plant proteins and enzymes.

21. (b) Polio is caused by a type of Virus which is also

known as Poliomellatis. It infects your throat and

intestines. It can also spread to your brain and spine

causing paralysis.

22. (b) Acid rain is responsible for air pollution. This

reaction begins when sulphur dioxide and nitrogen

oxide are released into the air. These oxides are

emitted by power plants and large industries.

23. (c) Spectrum of light has seven colours. When beam

of light is passed through a glass prism the white light

disperse into seven colours of light. The seven colours

of spectrum of light are known as VIBGYOR. Violet has

highest frequency and Red has lowest frequency.

24. (a) Urea fertilizer is nitrogenous because of its high

content of 46% of nitrogen. Urea provide the plants

with nitrogen to promote green leafy growth and make

plant look lush.

25. (d) Photosynthesis process required all of these

substances like carbon dioxide, water, sunlight and

chlorophyll to create oxygen and energy in the form of

sugar.

26. (a) In nuclear reactor, heavy water is used as

moderator to slow down the neutrons produced during

the fission reaction.

27. (b) Salt chemical formula is NaCl. It is called sodium

chloride ions. Salt is present in vast quantities in

seawater. It is a form of a natural crystalline mineral.

28. (d) Sound is produced by the vibration of bodies when

it will be propagated through a medium from one point

to another the energy produced in form of sound

waves.

29. (b) Black colour object absorb the most heat because

black colour object absorbs all wave length of light

and reflected none.

30. (a) Goiter disease is caused due to deficiency of

Iodine. It can lead thyroid gland that is generating too

less hormone or too much hormone and it is a lump or

swelling at the front of the neck caused by a swollen

thyroid.

31. (d) Cost price (CP) of the shirt

= ` 800

Seling price (SP) of the shirt

= ` 900

Profit = - = -SP CP ` ( )900 800

= ` 100

Profit percentage

= ´

Profit

CP
100%

= ´

100

800
100%

= 12 5. %

32. (a) Given, x y+ = 4

Þ ( )x y+ =
2 24

Þ x y xy2 2 2 16+ + =

Also,
1 1

4
x y

+ = Þ

x y

xy

+

= 4

Þ

4
4

xy
= Þ xy = =

4

4
1 [Q x y+ = 4]

Now, x y x y3 3
+ = +( )

( )x xy y2 2
- +

= +( )x y

= - + + -( )x xy y xy xy2 2 2 2

= + + + -( ) ( )x y x y xy xy2 2 2 3

= + + -( ) [( ) ]x y x y xy2 3

[ , ]Q x y xy+ = =4 1
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= - ´( ) [( ) ]4 4 3 12

= -4 16 3[ ]

= ´4 13

= 52

33. (a) Given, M D1 110 4= =, ,

M D2 2 5= =?,

We know that

M D M D1 1 2 2=

Þ 10 4 52´ = ´M

Þ M2

10 4

5
8=

´

=

So, required number of men = =M2 8

34. (b) Required average

=

+ + +

= =

3 6 9 6

4

24

4
6

35. (d) Let the batsman’s average score after 5th inning

= x

Total runs after 5th inning = 5x

Given,
5 80

6
5

x
x

+

= +

Þ 5 80 6 30x x+ = +

Þ 6 5 80 30x x- = -

Þ x = 50

Bastsman’s average after 6th inning = +x 5

= + =50 5 55

36. (b) 25% of 200
25

100
200= ´ = 50

37. (a) Largest four digit number = 9999

Now, 88) 9999 (113

- 88

119

- 88

319

- 264

55

So, the largest four digit number divisible by

88 9999 55 9944= - =

38. (a) Given, loss % = 10%,

Selling price ( )SP = ` 450

Cost price (CP)

=

-

´

100

100 Loss
SP

%

=

-

´

100

100 10
450

=

´100 450

90

= ` 500

39. (a) The number 20% more than 80

= +( )%100 20 of 80

= ´ =

120

100
80 96

40. (a) 34 36 45 67 86 56. . . ?- + =

+ 37 96.

Þ 120 92 45 67 37 96. . . ?- - =

Þ ? . .= -7525 37 96

= 37 29.

41. (a) Let the number be x.

Given, x x+ ´ =

2

3
35

Þ

3 2

3
35

x x+

=

Þ 5 35 3x = ´

Þ x =

´

=

35 3

5
21

42. (a) Area of a circle = pr2

Þ 154 = ´

22

7

2r

Þ r2 154 7

22
=

´

= 49

Þ r = 49 = 7 cm

43. (d) In a rectangle, each angle is a right angle (90°).

By Pythagoras theorem,

Other side = -( ) ( )289 1612 2

= -83521 25921

= 57600

= 240 m

44. (c) A’s one hour work =

1

8

B’s one hour work =

1

16

( )A B+ ’s one hour work

= +

1

8

1

16

=

+

=

2 1

16

3

16

So, A and B together can finish the work in

16

3
= 5

1

3
h.

45. (a) In equilateral triangle, all three angles are equal to

60°.
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46. (a) The pattern of the series is as follows

47. (d) Here, each word is coded as the sum of position of

each letter of the word as in English alphabets.

T O M20 15 13

Þ 20 15 13 48+ + =

D I L B4 9 12 2

Þ 4 9 12 2 27+ + + =

Similarly.

H A R R Y8 1 18 18 25

Þ 8 1 18 18 25 70+ + + + =

48. (b) A hat is used to cover head. Similarly, Spectacles

are use to cover eyes.

49. (d) Here,

Similary,

50. (a) The pattern of the series is as follows,

Official Online Practice Test 7

D E L H I

+1 +1 +1 +1 +1

E F M I J

B O M B A Y

+1 +1 +1 +1 +1

C P N C B Z

+1

+6

10 16 21 25 28

+5 +4 +3

–1 –1 –1

¸6 ¸5 ¸4 ¸3 ¸2

5760 960 192 48 16 8









Ancient India

Indus Valley Civilisation (2500 BC – 1750 BC)

l Indus valley civilisation is one of the earliest civilisations of the world and it was an urban civilisation.

l Harappan civilisation named by John Marshall after the first discovered site Harappa in 1921 by
Dayaram Sahni.

l In this civilisation people were familiar with gold, silver, bronze, lead and copper, but iron was not
know to them.

l Important features of this civilisation are systematic town planning, used burnt bricks to construct
houses, well managed drainage system, Great Bath and Granaries (Mohenjodaro).

l Indus people first produced cotton which the Greeks termed as Sindon. They mainly produced wheat,
barley, rai, peas, seausum, rice and mustard.

l Harappans looked on Earth as fertility Goddess and, phallic (lingum) and yoni worship was prevalent.
Unicorn and pipal tree also were worshipped.

l It belongs to Bronze Age.

Major Indus Valley Sites

Name of Sites Years Excavators Location

Harappa 1921 Dayaram Sahni Pakistan

Mohenjodaro
(Mound of Dead)

1922 RD Bannerjee Pakistan

Chanhudaro 1931 N Gopal Majumdar Pakistan

Kalibangan 1955 A Ghosh India (Rajasthan)

Lothal 1955-1960 SR Rao India (Gujarat)

Banawali 1974 RS Bisht India (Haryana)

Dholavira 1990 RS Bisht India (Gujarat)

Vedic Period (1500 BC – 600 BC)

l It was a rural civilisation and started with the arrival of Aryans in Indian subcontinent from Central
Asia.

l They settled in Afghanistan, Pakistan and India. This region is known as the land of seven rivers or
Sapta Sindhu.

l There are four Vedas in which Rig Veda is the oldest.

01 History
Chapter



Four Vedas

Veda Important Facts

Rig Veda (oldest Veda) ¢ Collection of Hymns
¢ Contains 10 Mandals and

Gayatri Mantra

Sama Veda ¢ Book of Mantra related to
music

Yajur Veda ¢ Book of sacrificial prayers

Atharva Veda ¢ Book of magical formulae

l There are 108 Upnishadas and Nation motto
‘Satyameva Jayate’ (Truth alone triumps) is taken
from Mundkopanishad.

Buddhism
l Gautam Buddha founded Buddhism. He

established eight fold path-‘Ashtangika Marg’.

l Alara Kalama was his first teacher.

l ‘Tripitakas’ i.e. are the most important Buddhist
texts-Sutta Pitaka, Vinaya Pitaka and Abhidhama
Pitaka.

Gautam Buddha

¢ Birth (Symbol-Lotus
and Elephant)

Borned in 563 BC at
Lumbini (Nepal) in the
Sakya Kshatriya clan on
Vaisakha Purnima day

¢ Family Members Father-Suddhodhana,
Mother-Mahamaya
(Kosala dynasty princess),
Wife-Yashodhara,
Son-Rahul

¢ Renunciation/Mahabhi
nish-kramana
(Symbol-Horse)

At the age of 29 years

¢ Enlightment/Nirvana
(Symbol-Bodhi tree)

At the age of 35 years at
Uruvella (Bodh Gaya)
under pipal tree on the
bank of Niranjana river.

¢ First Sermon/Dharma
Chakra Pravartana
(Symbol-Wheel)

At Sarnath to his five
disciples

¢ Death/Mahaparinirvana
(Symbol-Stupa)

At the age of 80 years in
483 BC at Kushinagar

Jainism
There were 24 tirthankaras (Ford
Makers/Teachers), Rishabhdev being the 1st and
Mahavira being the last.

Mahavira

¢ Birth Borned in 540 BC in a village
Kundalgram near Vaishali in Bihar

¢ Family
Members

Father-Siddhartha (Head of Jnatrika
Clan) Mother Trishala (Lichchhavi
Princess and sister of Chetak)

Wife-Yashoda, Daughter-Priyadarshana

¢ Renunciation At the age of 30

¢ Kaivalya
(Supreme
knowledge)

At the age of 42, under a sal tree at
Jambhikagram on the bank of river
Rijupalika

¢ First Sermon At Pavapuri to his 11 disciples
known as Gandharas

¢ Death At the age of 72 in 436 BC at Pavapuri

Mahajanapadas
The Anguttara Nikaya (Buddhist Literature) and
Bhagavi Sutta (Jain Literature) mention the list of
16 mahajanapadas. These are given below

Mahajanapada Capital

Kashi Varanasi

Anga Champanagri

Vajji Vaishali

Chedi Suktimati

Kuru Hastinapur

Matsya Viratnagar

Assaka Budanya

Gandhara Taxila

Kosala Shravasti

Magadh Rajagriha

Malla Kushinagar

Vatsa Kaushambi

Panchala Ahichhatra

Surasena Mathura

Avanti Ujjain

Kamboja Rajpur
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Magadha Empire
l Magadha was one of the most powerful

mahajanapadas.

l Bimbisara was the founder of Haryanka dynasty.
Magadha came into prominent under the
leadership of Bimbisara.

l Ajatashatru was the son of Bimbisara and
occupied the throne by killing his father.

l Udayin, son of Ajatashatru, founded the city of
Pataliputra and shifted the capital of Magadha
from Rajagriha to Pataliputra.

l Naga Dasak was the last ruler of Haryanka
dynasty.

l Shishunaga was the founder of Shishunaga
dynasty. He was succeeded by Kalashoka and
Nandivarman.

l Mahapadmananda was the founder of the Nanda
dynasty.

l The last Nanda king Dhanananda ruled Magadha
during the Alexander’s invasion of India.

Alexander’s Invasion (326 BC)
¢ Alexander of Macedonia fought the ‘Battle of

Vitasta’ or ‘Battle of Hydaspes’ with Porus (ruler
of India) to conquer Indian territory.

¢ This battle was fought on the bank of river Jhelum.
¢ He failed to conquer India and died in 323

BC at Babylon.

Mauryan (Empire) (322–185 BC)
l Chandragupta Maurya, assisted by Chanakya

overthrew Dhanananda to lay the foundation of
Maurayan dynasty.

l He defeated Seleucus Nicator. Megasthenese, the
Greek Ambassador of Seleucus, visited the court
of Chandragupta Maurya.

l During his region Megasthenese wrote Indica
and Kautilya (Vishnugupta, Chanakya) wrote
Arthashastra.

l Bindusara son and successor of Chandragupta
Maurya was famous as Amitroghata.

l Ashoka was a great ruler, he succeeded
Bindusara. He fought Kalinga war in 261 BC.
It was the last war fought by Ashoka.

l His Rock Edict XIII talked about Kalinga war.
Ashoka is also called Devanampriya and Piyadasi.

l Sanchi stupa was built by Ashoka.

l Brihadratha was the last Mauryan ruler.

Post Mauryan Period
l Mauryas were succeeded by a number of

dynasties from Central Asia in the North-West
India and in the Eastern India, Central India and
the Deccan.

l Rudradaman I, was the famous Saka ruler, issued
the first ever longest inscription in Sanskrit.

l Kanishka was the famous ruler of Kushana
empire who started a new era in AD 78 known as
the Saka era.

l Vikrama Samvat or Vikrama Era was reckoned
by BC 58 by King Vikramaditya.

l Pushyamitra was the founder of Sunga dynasty.

The Gupta Age (AD 319-AD 540)

l Sri Gupta was the founder of this dynasty who
was succeeded by Ghatotkachh.

l Chandra Gupta-I was first Gupta ruler to assume
the title of Maharajadhiraj.He started Gupta Era
in AD 319-20.

l Samudragupta is also called ‘Napoleon of India’
by VA Smith. His court poet Harisena composed
Prayag Prashasti (Allahabad Pillar Inscription).

l Chandragupta-II (Vikramaditya), Mehrauli Iron
Pillar (Near Qutub Minar, Delhi) is dedicated to
him. The famous poet Kalidasa (also known
Shakespeare of India) lived in his court. Fa-hien,
a chinese pilgrim, visited his court.

l Kumaragupta-I founded Nalanda Mahavihara.
l Skandagupta repaired Sudarshan lake. Gupta

empire was attacked by Huns during his reign.

l After Guptas, the most powerful ruler was
Harshavardhana of Pushyabhuti dynasty.

l His capital was Kannauj and Hieun Tsang visited
during his reign.
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Medieval India

Muslim Invasions in India
l Mohammad Bin Qasim was the first Muslim

invader. He invaded India in AD 712.

l Mahmud Ghaznavi was the first Turkish
invader. He invaded India in AD 998. He
led 17 expeditions to India and destroyed
Somnath temple in AD 1025.

l Mohammad Ghori was defeated by
Prithviraj Chauhan III in first Battle of
Tarain (1191) and defeated him in second
Battle of Tarain (1192). After his death, his
slave Qutubuddin Aibak established Delhi
Sultanate.

Delhi Sultanate
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l Qutubuddin Aibak founded Slave dynasty.
He started the construction of Qutub Minar
(Delhi). He died while playing Chaugan or
Polo in 1206 at Lahore.

l Iltutmish was the slave of Aibak. He
introduced silver coin (tanka) and copper
coin (jittal), and completed the construction
of Qutub Minar.

l Razia Sultan was the daughter of Iltutmish
and the first woman emperor of India.

l Ghiyasuddin Balban took the title of
Zil-i-Ilahi. He introduced Sijda and Pabos
(forms of salutation).

l Kaiqubad was the last ruler of Slave dynasty.

Khilji Dynasty (AD 1290-1320)
l Jalaluddin Khilji was the founder of Khilji

dynasty.

l Alauddin Khilji proclaimed ‘Kingship knows
to kinship’. He introduced Dagh (branding
of horse) and Chehra (descriptive role of
soldiers). He also introduced market
reforms. He built Alai Darwaja (Delhi).

l Malik Kafur was the chief of Military under
Alauddin Khilji and was given the title
‘Hazar Dinari’.

Tughlaq Dynasty (AD 1320-1414)
l Ghiyasuddin Tughlaq was the founder of the Tughlaq

dynasty.

l Mohammad Bin Tughlaq transferred capital from
Delhi to Devagiri (later named Daulatabad). He also
introduced tocken currency.

l Firoz Shah Tughlaq made Jaziya as a separate tax. He
also imposed water tax (Hasil-i-Sharb). He built many
canals and established a hospital (Dar-ul-Shifa) at Delhi.

l Timur, the lame, was a Turkish chief. He invaded
India in AD 1398 during the reign of Muhammad
Shah Tughlaq.

Lodhi Dynasty (AD 1451-1526)
l Bahlol Lodhi founded this dynasty. It was the first

Afghan dynasty.

l Sikandar Lodhi introduced Gaz-i-Sikandari. He also
shifted his capital from Delhi to Agra.

l Ibrahim Lodhi was the last king of Lodhi dynasty.
and also last Sultan of Delhi.

Mughal Dynasty
l Babur laid the foundation of Mughal empire in India

in AD 1526. His autobiography is Tuzuk-i-Baburi.
He died at Agra and his tomb is at Kabul.

l Humayun was the son of Babur, he built Din Panah at
Delhi as his second capital. His biography
‘Humayunama’ was written by his sister Gulbadan

Begum. He was burried in Delhi after his death in AD
1556. His Tomb (Delhi) built by his wife Haji Begum.

Sher Shah Suri
¢ Sher Shah Suri was the founder of Sur dynasty.
¢ He issued coin called Rupia.
¢ He built the Grand Trunk Road (G.T. Road)

l Akbar ascended the throne under the title of
Jalaluddin Muhammad Akbar Badshah Ghazi. He
founded Fatehpur Sikri and proclaimed a new religion
called, Din-i-Ilahi, and Birbal was the only hindu who
joined it. He abolished Jaziya and built Agra Fort,
Lahore Fort, Buland Darwaja, Allahabad Fort. His
court had nine jewels (navaratnas). He was  buried at
Sikandra near Agra.
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l Jahangir son of Akbar, established Zanzir-i-Adal
(chain of justice). He wrote his memoirs
Tuzuk-i-Jahangiri. He was buried in Lahore.

l Shah Jahan was the son of Jodhabai and Akbar.
He built Moti Masjid (Agra), Taj Mahal (Agra),
Jama Masjid (Delhi). He was buried at Taj
Mahal (Agra).

l Aurangzeb adopted the title of Alamgir. He
executed Guru Tegh Bahadur (9th Sikh Guru). He
built Moti Masjid (in Red Fort, Delhi). He was
called Zinda Pir and was buried at Daulatabad.

Marathas and Peshwas
l Shivaji was born at Shivneri fort in AD 1627. He

was helped by Ashtapradhan (8 ministers). He
introduced Chauth and Sardesh Mukhi taxes.

l Balaji Viswanath was the first Peshwa.

l Baji Rao I was greatest exponent of Guerrilla
tactics.

l Balaji Baji Rao was popularly known as Nana
Saheb.

Important Battles of Medieval India

Battles Details

First Battle of Panipat
(AD 1526)

Babur defeated Ibrahim
Lodhi.

Battle of Khanwa
(AD 1527)

Babur defeated Rana Sanga.

Battle of Chanderi
(AD 1528)

Babur defeated Medini Rai.

Battle of Ghagra
(AD 1529)

Babur defeated Muhammad
Lodhi.

Battle of Chausa
(AD 1539)

Humayun defeated by Sher
Shah.

Battle of Kannauj
(AD 1540)

Delhi was captured by Sher
Shah Suri and Humayun
escaped from India.

Second Battle of Panipat
(AD 1556)

Hemu was defeated by
Bairam Khan (regent of
Akbar).

Battle of Haldighati
(AD 1576)

Rana Pratap defeated by
Akbar.

Third Battle of Panipat
(AD 1761)

Fought between Ahmad
Shah Abdali and Marathas.
Ahmad Shah Abdali
emerged victorious.

Sikh Gurus
Sikh Gurus Details

Guru Nanak Founded Sikh religion

Guru Angad Invented Gurumukhi

Guru Amardas Fought against sati and established
22 Gadiyans.

Guru Ramdas Founded Amritsar

Guru Arjan Founded Golden Temple and
composed Adi Granth.

Guru Hargobind Established Akal Takht.

Guru Har Rai Supported Dara Shikoh

Guru Har Kishan Died in early age

Guru Tegh
Bahadur

Executed by Aurangzeb

Guru Gobind
Singh

Last Sikh Guru and founded the
Khalsa Pant

Modern India

Advent of European
l Portugese East India Company (AD 1498)

Vasco-da-gama was the first European to reach
India (at Calicut) in 1498. Francisco de Almeida
was the first Portugese Governor in India.

l English East India Company (AD 1600) First
factory was opened at Surat in 1613 and
established Fort William of Calcutta in 1700.

l Dutch East India Company (AD 1602) Pulicat
was their main centre till 1690. Defeated by
British troops in Battle of Bedera (1759).

l Danish East India  Company (AD 1616)
established first factory at Tranquebar in Tamil
Nadu (1620). Serampur in Bengal was their
headquarters in India.

l French East India Company (AD 1664) It was
founded by Colbert. First factory was established
at Surat in 1668.

Supremacy of the British
The Carnatic wars, battle of Plassey and Buxar,
Anglo-Mysore wars, Anglo-Maratha wars and
Anglo-Sikh wars proved the supremacy of British in
India.
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Major Wars involving British

War Outcome

First Carnatic War (1746-48) ¢ French defeated Nawab of Carnatic at St. Thome
¢ French captured Madras

Third Carnatic War (1758-63) ¢ French were defeated by Britishers at Wandiwash

Bengal Battle of Plassey (1757) ¢ Fought between Siraj-ud-Duala and Robert Clive
¢ Mir Jafar became the first Nawab of Bengal, Bihar and Odisha

Battle of Buxar (1764) ¢ Fought between Mir Qasim, Shuja-ud-Duala, Shah Alam and Robert Clive
¢ Dual government established in Bengal

First Anglo- Mysore War (1766-69) ¢ Haider Ali defeated the British Army

Fourth Anglo- Mysore War (1799) ¢ Tipu Sultan was killed and territories divided among British and Nizam
of Hyderabad

Third Anglo-Maratha War
(1817-18)

¢ Fought between Lord Hastings and Peshwa Baji Rao II.
¢ Peshwa was dethroned

First Anglo-Sikh War
(1845-1846)

¢ Dalip Singh recognised as king.
¢ Sir Henry Lawrence appointed to assist the Sikh council of regency

Revolt of 1857
l The revolt of 1857 consists of series of revolts that took place in different parts of the country. It is

considered as the first war of Indian independence.

l It began on 10th May, 1857, when the sepoys of 3rd native Regiment of Meerut raised the cry of ‘Delhi
Chalo’.

l They moved to Delhi, where Bahadur Shah Zafar (the last Mughal emperor) was declared as the leader
of the revolt. He was given the title of ‘Shahenshahi-e-Hindustan’.

List of Important Centres Revolt

Centre of Revolt Leader

Delhi 11th May, 1857 Bahadur Shah Zafar and Bakht Khan (Commander)

Kanpur 4th June, 1857 Nana Sahib and Tantiya Tope (Commander), Azimullah

Lucknow 4th June 1857 Begum Hazarat Mahal

Jhansi 4th June, 1857 Rani Laxmi Bai

Allahabad 5th June, 1857 Liyaqat Ali

Faizabad June 1857 Maulvi Ahmadullah (Known as Danka Shah and Light house of Rebellion)

Socio-Religious Reform Movements

Religious Institutions Founder Ideas

Brahmo Samaj (1828) Raja Rammohan Roy Propagated monotheism, opposed sacrifices, idolatory,
superstition and sati.

Young Bengal
Movement (1826-31)

Henry Louis Vivian
Derozio

Opposed the vices in society and believed in truth, freedom
and right.

Wahabi Movement
(1820), Rohilakhand

Syed Ahmed of Rai
Bareilly

Popularised the teachings of Waliullah, stressed the role of
individual conscience in religion.

Prarthana Samaj (1867),
Bombay

Atmaram Pandurang Monotheism, upliftment of women, abolition of caste
discrimination.
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Indian National Movement

Indian National Congress
l Indian National Congress (INC) was formed in

1885 by A.O. Hume.

l First session was held at Gokuldas Tejpal Sanskrit
college, Bombay  and presided over by W.C.
Banerjee.

Swadeshi and Boycott Movement
l Partition of Bengal came into effect on 16th

October, 1905. It was announced by Lord
Curzon.

l The Congress leaders and nationalists of Bengal
firmly opposed the partition of Bengal.

l INC took Swadeshi call in 1905 at Benaras
session.

l Lala Lajpat Rai took the movement to Punjab.
There was boycott of foreign goods and picketing
of shops selling liquor.

l Rabindranath Tagore composed ‘Amar Sonar
Bangla’ song.

Muslim League and Surat Split
l Muslim League was established in 1906 by

Nawab Salimullah at Dhaka (then Dacca). In
Surat splits, Congress got divided into two wings
: Moderates and extremists.

l Moderates were led by Gopal Krishna Gokhale.

l Extremists were led by Lala Lajpat Rai (Lal), Bal
Gangadhar Tilak (Bal) and Bipin Chandra Pal
(Pal). Also famous for frio Lal, Bal, Pal.

Home Rule Movement
l It was started by Tilak on 28th April, 1916 and

Annie Besant in September, 1916. The main
objective of this movement was ‘Swaraj’.

Gandhi’s Arrival in India
l In 1915, Gandhiji arrived in Bombay from South

Africa.

l In 1916, he founded Sabarmati Ashram on the
banks of river Sabarmati in Gujarat. He led the
three major struggles.

l Champaran Satyagrah was the first Civil
Disobedience Movement in India by Gandhiji.
He redressed the grievances of the Indigo
cultivators of Champaran (Bihar) and fought
against teen-kathia system.

l Ahmedabad Satyagraha Mahatma Gandhi
supported the workers against mill owners, as
workers demanded increase in wages. It was
Gandhiji’s first hunger strike and resulted in
increase in wages.

l Kheda Satyagraha He supported the cause of
peasants for remission of revenue demand, due to
crop failure. It was first Non-cooperation
movement led by Gandhiji.

Jallianwala Bagh Massacre
l The massacre took place on 13th April 1919, in

Jallianwala Bagh, at Amritsar (Punjab) where
people gathered to protest against the arrest of
Satyapal and Dr. Kitchlu.

l General O’Dyer opened fire on the peaceful
protesters. Sardar Udham Singh murdered
General Dyer in London in 1940.

Non-cooperation Movement
l INC at its Calcutta Session (1920) passed Non-

cooperation resolution.

l Non-cooperation movement launched by
Gandhiji in August 1920.

l There was boycott of schools, colleges, courts,
surrender of titles etc.
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Religious Institutions Founder Ideas

Arya Samaj (1875),
Bombay

Dayanand Saraswati
(original name
Mulshankar)

Gave the slogan Go Back to the Vedas and within a revivalist
framework denounced rites, idolatory, Brahmin’s supremacy
etc.

The Theosophical
Society (1875)

Madam HP Blavatsky
and Col. HS Olcott

Drew inspiration from Upanishads, philosophy of the
Vedanta and transmigration of the souls.



l Local police station was put on fire by a group of
angry peasants it is known as Chauri-Chaura
Incident (1922).

l Gandhiji called off the non-cooperation movement
after this.

Swaraj Party and Kakori conspiracy
l Swaraj Party founded by Motilal Nehru, C.R. Das

and N.C. Kelkar in 1923.

l A train robbery was took place at Kakori station on
9th August, 1925.

l The robbery conspiracy was executed by Ram Prasad
Bismil, Ashfaqula Khan and others of Hindustan
Republican Association (HRA).

Simon Commission
l It was constituted by John Simon to review the

political situation in India and suggest constitutional
reforms.

l Indian leaders opposed the commission as all the
members were white and they raised the slogan of
‘Go Back Simon’.

Lahore Session (1929)
l In this session, Jawaharlal Nehru became the

President of INC and Poorna Swaraj was declared as
ultimate goal of INC.

l 26th January, 1930 was adopted as the first
independence day and tri-colour flag was unfurled.

Dandi March (1930)
l It was also called the Salt Satyagraha.

l Gandhiji started march from Sabarmati Ashram to
Dandi on 12th March, 1930.

l The aims of the movement included non-payment of
land revenue, boycott of courts of law, school,
colleges, civil services etc.

Round Table Conference
l First Round Table Conference (1930) held in

London between the British and Indians to discuss
Simon Commission report, but failed due to the
absence of INC.

l Second Round Table Conference (1931) held in
London during Viceroyalty of Lord Willingdon.

l First time Indian National Congress
participate in Round Table Conference.

l Third Round Table Conference (1932) This
conference failed in achieving its target
because all national leaders were in jail.

Gandhi-Irwin Pact (1931)
l It was signed between Lord Irwin and

Gandhiji (representing INC).

l In this pact, INC agreed to called off Civil
Disobedience Movement and join the Second
Round Table Conference.

Poona Pact (1932)
l It was signed between Gandhiji and BR

Ambedkar.

l In this joint electorate was accepted, but seats
reserved for depressed class in provincial
legislature were increased.

Cripps Mission (1942)
l This Mission was sent to get Indian

cooperation in World War II.

l It was headed by Stafford Cripps and offered
‘Dominion Status’ for India.

Quit India Movement (1942)
l INC passed the Quit India Resolution at

Gwoliya Tank, Bombay. In this movement
Gandhiji gave the slogan of ‘Do or Die’.

l Parallel governments were established like :
Balia (UP) led by Chittu Pandey, Tamluk
(Bengal) led by Satish Samanta, Satara
(Maharashtra) led by YB Chavan and Talcher
(Odisha).

l The slogan of ‘Quit India’ was given by
Yusuf Meher Ali.

Indian National Army
l INA was founded by General Mohan Singh

in 1942.

l In 1943, Rashbehari Bose handed over the
leadership of INA to Subhash Chandra
Bose.Subhash Chandra Bose set-up Indian
League at Berlin around 1941.
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Books, Journals and Newspapers

Book/Journal/Newspaper Author/Writer/Editors

Ghulam Giri Jyotiba Phule

Pather Panchali B. Bhushan Bannerjee

Satyarth Prakash Swami Dayanand

Anand Math Bankim Chandra Chatterji

Unhappy India Lala Lajpat Rai

India Divided Rajendra Prasad

The Discovery of India Jawaharlal Nehru

Neel Darpan Dinbandhu Mitra

Mook Nayak BR Ambedkar

Young India, Harijan, Indian
Opinion

MK Gandhi

Bengal Gazette JA Hicky

Kesari Maratha BG Tilak

Vande Mataram, New Lamp for Old Aurobindo Ghosh

Yugantar Bhupendranath Datta and Barindra Kumar
Ghosh

Darpan Bal Shastri Jambekar

Indian Mirror Devendranath Tagore

Indian Gazette Henry Vivian Derozio
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Cabinet Mission Plan (1946)
l Members in Cabinet mission were Lord Pethick

Lawrence, Stafford Cripps and AV Alexander. It
provided that the Constituent Assembly would be
elected by the members of Provincial Legislative
Assembly.

l This was followed by ‘Direct Action Day’ on 16th
August, 1946.

Attlee’s Announcement and
Mountbatten Plan
l British PM Attlee announced that the British would

withdraw from India by 30th June, 1948.

l The Mountbatten plan was announced on 3rd June,
1947 which decided to India to be divided into two
independent dominions of India and Pakistan.

Indian Independence Act (1947)
l It abolished the sovereignty of British

Parliament and established dominions of
India and Pakistan.

l Sardar Vallabhbhai Patel integrated all
princely states by 15th August, 1947.

The Annexation of Hyderabad
and Liberation of Goa
l Princely State of Hyderabad merged into

Union of India after operation polo in
November, 1949.

l Armed action carried out by the Indian armed
forces in December 1961.

l Goa became incorporated the territory into
Union of India.



Subnames of Personalities

Subname Personality Subname Personality

Andhra Kesari T Prakasam JP Jayaprakash Narayan

Babuji Jagjiwan Ram Lady with the Lamp Florence Nightingale

Bapu Mahatma Gandhi Lion of the Punjab Lala Lajpat Rai

CR C Rajagopalachari Lokmanya Bal Gangadhar Tilak

Desh Bandhu Chitranjan Das Jawan Indian Soldier

Grand Old Man Dadabhai Naoroji Mahamanya Pandit Madan Mohan Malaviya

Lal, Bal, Pal Lala Lajpat Rai, Bal Gangadhar
Tilak, Bipin Chandra Pal

Netaji Subhash Chandra Bose

Guruji MS Golvalkar Nightingale of India Sarojini Naidu

Gurudev Rabindranath Tagore Panditji Jawaharlal Nehru

Iron Man Vallabhbhai Patel Shastriji Lal Bahadur Shastri

Sparrow Major Rajender Singh

Important Sayings

Saying Said by

‘Dilli Chalo’ Subhash Chandra Bose

‘Do or Die’ MK Gandhi

‘Give Me Blood and I will give you freedom’ Subhash Chandra Bose

‘Swaraj is my birthright and I will have it’ Bal Gangadhar Tilak

World History

Important Events in World History

Events Description

Renaissance
(16th Century)

¢ Italy practically became the home of Renaissance.
¢ Art and literature flourished with modern thought.
¢ Famous personalities of this period was Dante, Machiavelli, Michelangelo etc.

Reformation
(17th Century)

¢ Started by Martin Luther in Wiltenberg (Germany) in 1517.
¢ This movement began to combat the effect of protestant reformation

Glorious Revolution of
England (AD 1688)

¢ This event called as Bloodless Revolution.
¢ Resulted to establishment of Parliamentary supremacy and the Bill of Right (1689)

passed.

Industrial Revolution (18th
Century)

¢ It began in England about AD 1750 and latter spread to other countries.
¢ Agricultural economies got transformed into industrial economies.

American Revolution
(1775-83)

¢ Also known as American was of independence.
¢ 13 colonies of England in America declared independence.
¢ 4th July,  1776 ‘Declaration of Independence’ issued.
¢ George Washington became first President of USA in 1783.

French Revolution (1789) ¢ Abolition of the French monarchy.
¢ Establishment of a secular and democratic republic government.
¢ Rise of Napoleon Bonaparte.
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Art and Culture

State and Folk Dances

¢ Andhra Pradesh Kuchipudi, Ghantamardala,
Ottam Thedal, Veedhi Natakam

¢ Asom Satriya, Bihu, Bichhua, Natpuja,
Maharas, Kaligopal, Bagurumba,
Khel Gopal

¢ Bihar Jata-Jatin, Panwariya,
Sama-Chakwa, Bidesia

¢ Gujarat Garba, Dandiya Ras, Tippani
Juriun, Bhavai

¢ Haryana Jhumar, Phag, Daph, Dhamal,
Loor, Gugga, Khor, Gagor

¢ Himachal Pradesh Jhora, Jhali, Chharhi, Dhaman,
Chhapeli, Mahasu, Nati, Dangi

¢ Jammu and
Kashmir

Rauf, Hikat, Mandjas, Kud
Dandi Nach, Damali

¢ Karnataka Yakshagan, Huttari, Suggi,
Kunitha, Karga, Lambi

¢ Kerala Kathakali, Ottam Thulal,
Mohiniattam, Kaikottikali

¢ Maharashtra Lavani, Nakata, Koli, Lezim, Gafa,
Dahikala Dasavtar or Powada

¢ Odisha Odissi, Savari, Ghumara, Painka,
Munari

¢ Paschim Banga Kathi, Gambhira, Dhali, Jatra,
Baul, Marasia, Mahal, Keertan

¢ Punjab Bhangra, Giddha, Daff,
Dhaman, Bhand, Naqual

¢ Rajasthan Ghumar, Ganagor, Jhuma,
Suisini, Ghapal, Kalbeliya

¢ Tamil Nadu Bharatanatyam, Kumi, Kolattam,
Kavadi

¢ Uttar Pradesh Nautanki, Raslila, Kajri, Jhora,
Chappeli, Jaita

¢ Uttarakhand Garhwali, Kumayuni, Kajari,
Jhora, Raslila, Chappeli

Important Festivals and their State

Festival State

Bihu Asom

Onam Kerala

Pongal Tamil Nadu

Lusar Arunachal Pradesh
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Unification of Germany
1871

¢ Germany proclaimed its great sovereignty.
¢ Bismark was the leader of unification known as the man of Blood and Iron.

Chinese Revolution (1949) ¢ It is also called Communist Revolution which resulted the Proclamation of the
people’s Republic of China.

Important Wars of Modern World

Wars Year Description

Russia-Japanese
War

1904-05 ¢ Russia was forced to surrender Korea.

World War I 1914-18 ¢ International conflict began between Austria and Serbia
¢ Two groups-Central powers and Triple Entente fought and central power lost

the war.

World War II 1939-45 ¢ This was the war between axis powers Germany, Italy and Japan, and power of
Europe and USA.

¢ Atom bombs were dropped on Japan by USA on 6th and 9th August, 1945.

Korean War 1950-53 ¢ Conflict between North-Korea and South Korea.
¢ Negotiations continued for two years before as truce was agree in July, 1953.

Gulf War 1991 ¢ Military action by USA coalition to expel Iraqi forces from Kuwait.



Hornbill Nagaland

Ganesh Chaturthi Maharashtra

Lohri Punjab

Navratri West-Bengal

Saga Dawa Sikkim

Dree Festival Arunachal Pradesh

Gangaur Rajasthan

Losoong Sikkim

Indian Festivals

Festival Information

Diwali It is known as the ‘festival of lights’. It
falls on the 15th day of Kartik month.

Holi It is known as the ‘festival of colours’. It
falls on the full moon day of Phagun
month.

Dussehra It symbolises the victory of good over
evil. It falls on the 10th day of Ashwin
month.

Eid-Ul-Fitr It honours the Prophet Muhammad. It
falls during the 9th month of Islamic
calendar at the end of the month of
Ramzan, when Muslims resort to fasting
during the day to concentrate their
minds on faith and devotion.

Christmas It celebrates the birth of Jesus Christ, the
founder of Christianity, on 25th December.

Raksha
Bandhan

It honours the relationship between
brothers and sisters.

Maha
Shivratri

It is dedicated to Lord Shiva.

Bhai Dooj It is celebrated to honour and cherish
the bond between sisters and brothers.

Gurupurab It marks the birth anniversary of Guru
Nanak Dev, the first of the 10 Sikh
Gurus.

Lohri It is the harvest festival of the state.

Pongal It is the harvest festival of the Tamil
Nadu state.

Onam It is celebrated to welcome their favourite
king Mahabali in Kerala.

Bihu It is the harvest festival of the Assam
state. It is celebrated three times in a
year and is known as Rangoli Bihu,
Kongali Bihu and Bhogali Bihu

Ganesh
Chaturthi

It celebrates the birth of Lord Ganesha.

Chhath Puja It observes the worship of the Sun God,
in which people seek his blessings for
prosperity.

Durga Puja It reveres the Goddess Durga. It is
observed in the Ashwin month.

Famous Fairs in India

Name of Fair Held at Related Facts

Kumbh Mela Haridwar,
Prayagaraj,
Nashik and
Ujjain

It is the biggest fair
held in India.

Hindus from all over
India gather to bathe in
a sacred river.

Pushkar Mela Pushkar
(Rajasthan)

It is a 5 days long
camel and domesticated
animals fair held during
November every year.

Surajkund
Crafts Mela

Faridabad
(Haryana)

It is held for 15 days in
the beginning of
February every year to
display and sell
handicrafts and food
items from all over
India and also from
nearby countries.

Sonepur
Cattle Fair

Sonepur
(Bihar)

Animals are traded in
this fair which goes on
for 30 days during
January- February every
year.

Hemis
Gompa Fair

Ladakh
(Jammu and
Kashmir)

It is a 2 day fair held
in July every year at the
Hemis Gompa in
Ladakh where people
can buy local
handicrafts.

Gangasagar
Mela

Sagardwip
(West
Bengal)

It is held on the day
of Makar Sankranti
every year.

Devotees take a holy
dip on this occasion.

Goa Carnival Goa It is held with various
events spread over 3 to 4
days in February every
year.

Cattle Fair
of Nagaur

Nagaur
(Rajasthan)

Animals are traded in
this fair held in January
or February every year
and goes on for 8 days.
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Ancient History
1. Which among the following civilisation belongs to

bronze age?

(a) Indus valley (b) Rig Vedic
(c) Sumerian (d) Mesopotamian

2. Which metal was not known to Indus valley
people?

(a) Gold (b) Silver
(c) Bronze (d) Iron

3. Name the largest Indus valley site of India.

(a) Lothal (b) Rakhigarhi
(c) Mohenjodaro (d) Harappa

4. Who excavated the Indus site of Harappa in year
1921?

(a) Daya Ram Sahani (b) Rakhaldas Banerjee
(c) SR Rao (d) RS Bisht

5. Which among the following Indus valley site is
situated in India?

(a) Harappa (b) Mohenjodaro
(c) Kalibangan (d) Chanhudaro

6. Identify the archeological findings discovered at
Lothal.

(a) Dockyard (b) Bones of horse
(c) Ploughed field (d) Bullock cart

7. The Harappan seals are made up of which among
the following materials?

(a) Granite (b) Steatite
(c) Chert (d) Terracotta

8. Identify the archeological findings discovered at
Mohenjodaro?

(a) Bones of horse (b) Bullock cart
(c) Great Bath (d) Mother Goddess

9. Which of the sites of Indus valley civilisation is
found near Sutlej river?

(a) Ropar (b) Lothal
(c) Rakhigarhi (d) Banawali

10. Which of the sites of Indus valley civilisation is
found near Ravi river?

(a) Harappa (b) Mohenjodaro
(c) Ropar (d) Lothal

11. Identify the archeological findings discovered at
Banawali?

(a) Bones of horse (b) Bullock cart
(c) Toy plough (d) Fire altars

12. How many Vedas are there?

(a) Five (b) Four
(c) Three (d) Six

13. Which among the following is the oldest Veda?

(a) Sam Veda (b) Yajur Veda
(c) Rig Veda (d) Atharva Veda

14. Identify the Veda which is called ‘The Book of
Chants’.

(a) Atharva Veda (b) Sam Veda
(c) Yajur Veda (d) Rig Veda

15. Atharva Veda deals with which among the
following?

(a) Hymns (b) Charms and spells
(c) Songs (d) Rituals

16. Rig Veda contains how many mandals?

(a) Eleven (b)Twelve (c) Nine (d)Ten

17. Name the Veda which is important for Indian
music.

(a) Rig Veda (b) Yajur Veda
(c) Atharva Veda (d) Sam Veda

18. ‘Gayatri Mantra’ is contained in which among the
following Vedas?

(a) Rig Veda (b) Atharva Veda
(c) Sam Veda (d) Yajur Veda

19. The Purushasukta hymn is contained in which
mandala?

(a) 10th mandala (b) 3rd mandala
(c) 1st mandala (d) 2nd mandala

20. Gautam Buddha was born at which place in year
563 BC?

(a) Lumbini (b) Kapilavastu
(c) Sarnath (d) Gaya

21. Buddha attained enlightenment (Nirvana) on the
bank of which river?

(a) Sabarmati (b) Niranjana
(c) Penner (d) Ganga

15Agniveer General Duty (GD)INDIAN ARMY

Exam Pattern uestions



22. ‘Dharmachakrapravartan’ is associated with which
event of Buddha’s life?

(a) Birth (b) Death
(c) First Sermon (d) Nirvana

23. Who was the first teacher of Buddha?

(a) Jamali (b) Alara Kalama
(c) Channa (d) Makkhali Gosala

24. The first Buddhist Council was held at which
place?

(a) Rajagriha (b) Vaishali
(c) Pataliputra (d) Kundalvana

25. Who was the patron of third Buddhist Council?

(a) Ajatashatru (b) Ashoka
(c) Kanishka (d) Kalashoka

26. The first Buddhist council was held at which
place?

(a) Pataliputra (b) Vaishali
(c) Rajagriha (d) Kundalvana

27. Who was the chairman of the last (fourth)
Buddhist council?

(a) Sabakami (b) Vasumitra
(c) Mahakashyapa (d) Mogaliputta Tissa

28. Which Buddhist council was held during the reign
of Ashoka?

(a) First (b) Second
(c) Third (d) Fourth

29. Which among the following is a Buddhist text?

(a) Tripitaka (b) Mahakavya
(c) Shad Darshan (d) Brahmanas

30. Abhidhama pitaka deals with which among the
following?

(a) Buddha’s Teachings
(b) Rules of Monks
(c) Buddha’s Sermon
(d) Buddhist Philosophy

31. How many tirthankaras are there in Jainism?

(a) 24 (b) 25
(c) 20 (d) 30

32. Who was the founder of Jainism?

(a) Mahavira (b) Rishabhadeva
(c) Ajitnatha (d) Naminatha

33. The first Jain Council was held at which place?

(a) Rajagriha (b) Vaishali
(c) Pataliputra (d) Lumbini

34. Which was the most powerful Mahajanapada?

(a) Kashi (b) Kosala
(c) Avanti (d) Magadh

35. What was the capital of Avanti Mahajanapada?

(a) Ujjain (b) Raipur
(c) Kaushambi (d) Taxila

36. Who was the first ruler of Magadha empire?

(a) Bimbisara (b) Udayin
(c) Ajatashatru (d) Nanda

37. Who was the last ruler of Magadha empire?

(a) Ajatashatru
(b) Dhananand
(c) Bimbisara
(d) Udayin

38. Ajatashatru was the son of

(a) Udayin
(b) Dhananand
(c) Alexander
(d) Bimbisara

39. Who shifted the capital of Magadha from
Rajagriha to Pataliputra?

(a) Ajatashatru (b) Dhananand
(c) Bimbisara (d) Udayin

40. Alexander fought the ‘Battle of Vitasta’ with which
ruler?

(a) Ambhi (b) Porus
(c) Ashoka (d) Chandragupta

41. The “Battle of Hydaspes” was fought on the bank
of which river?

(a) Jhelum (b) Ravi
(c) Beas (d) Ganga

42. Who wrote the book ‘Indica’?

(a) Kautilya (b) Charak
(c) Panini (d) Megasthenese

43. Who sent Megasthenes as an ambassador to the
court of Chandragupta Maurya?

(a) Darius (b) Seleucus Nicator
(c) Alexander (d) Ptolemy-II
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44. Which ruler fought the Kalinga war in year 261
BC?

(a) Chandragupta Maurya
(b) Ashoka
(c) Bindusara
(d) Brihadratha

45. Which rock edict of king Ashoka contains
information about the Kalinga war?

(a) X (b) XIII
(c) IX (d) IV

46. Who was the last Maurya ruler?

(a) Chandragupta II (b) Kalashoka
(c) Bimbisara (d) Brihadratha

47. Who was the first Gupta ruler to assume the title
of ‘Maharajadhiraja’?

(a) Chandragupta I (b) Samudragupta
(c) Chandragupta II (d) Kumaragupta

48. Which Gupta ruler is popularly known as
‘Napolean of India’?

(a) Kumaragupta (b) Samudragupta
(c) Chandragupta
(d) Skandagupta

49. Prayag Prashasti in praise of Samudragupta was
composed by whom?

(a) Kalidas (b) Amarsimha
(c) Harisena (d) Tulsidas

50. Mehrauli Iron Pillar is dedicated to which ruler?

(a) Chandragupta II (b) Chandragupta I
(c) Samudragupta (d) Skandagupta

51. Which Mahavihara was founded by
Kumaragupta I ?
(a) Vikramashila
(b) Nalanda
(c) Taxila
(d) All of the above

52. Huns invaded India during the reign of which
ruler?
(a) Kumargupta I (b) Skandagupta
(c) Chandragupta (d) Ashoka

53. Sanchi Stupa was built by which ruler?

(a) Chandragupta (b) Ashoka
(c) Kumargupta (d) Bindusara

54. Ellora caves are dedicated to which religion?

(a) Hinduism (b) Jainism
(c) Buddhism (d) All of these

55. The most ornate temple belonging to Gupta age is
.........

(a) Dasavatara Temple
(b) Teli Ka Mandir
(c) Sun Temple
(d) Brihadeshvara Temple

56. Who is known as the ‘Shakespeare of India’?

(a) Aryabhatta (b) Kalidasa
(c) Amarsimha (d) Galibh

57. Suryasindhanta was composed by which Indian
Mathematician?

(a) Bhaskara (b) Varahamihira
(c) Aryabhatta (d) Brahmagupta

58. Vikram Samvat was started during which period?

(a) AD 78 (b) BC 58
(c) AD 28 (d) AD 17

59. Which Kushan ruler started the Saka era in AD
78?

(a) Kanishka (b) Rudradaman
(c) Vima Kadphises (d) Vasudeva I

Medieval History
60. Who was the first Muslim to invade India in

AD 712?

(a) Mahmud Ghaznavi
(b) Qutubuddin Aibak
(c) Mohammad Bin Qasim
(d) Kaiqubad

61. Name the Turkish invader, who invaded India
17 times and destroyed Somnath temple.

(a) Iltutmish
(b) Alauddin Khilji
(c) Malik Kafur
(d) Mahmud Ghaznavi

62. Which ruler of Slave dynasty started the
construction of Qutub Minar?

(a) Qutubuddin Aibak (b) Iltutmish
(c) Razia Sultan (d) Balban
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63. What was the name of the copper coin introduced
by Iltutmish?

(a) Rupiya (b) Tanka
(c) Jittal (d) None of these

64. Which ruler of Slave dynasty set up Chalisa?

(a) Razia Sultan
(b) Kaiqubad
(c) Iltutmish
(d) Qutubuddin Aibak

65. Who was the first woman ruler of India?

(a) Gulbadan Begum
(b) Razia Sultan
(c) Rani Lakshmi Bai
(d) Begum Hazarat Mehal

66. The power of Chalisa was broken by which Sultan
of Delhi?

(a) Jalaluddin Khilji
(b) Ghiyasuddin Balban
(c) Kaiqubad
(d) Iltutmish

67. Which ruler of Khilji dynasty proclaimed
“kingship knows no kinship”?

(a) Jalaluddin Khilji
(b) Alauddin Khilji
(c) Ghiyasuddin Tughlaq
(d) Ibrahim Lodhi

68. Which ruler was given the title of ‘Hazar Dinari’?

(a) Malik Kafur (b) Sher Shah Suri
(c) Balban (d) Babur

69. Mohammad Bin Tughlaq transferred the capital
from Delhi to which other city?

(a) Agra (b) Oudh
(c) Daulatabad (d) Sikandar

70. Which Muslim ruler of Delhi introduced token
currency?

(a) Khizr Khan
(b) Kaiqubad
(c) Mohammad Bin Tughlaq
(d) Firoz Shah Tughlaq

71. What was ‘Dar-ul-Shifa’ established by Firoz Shah
Tughlaq?

(a) Water tax (b) Hospital
(c) Market (d) Granary

72. The reign of Mohammad Bin Tughlaq witnessed
the invasion of

(a) Alexander (b) Huns
(c) Chengiz Khan (d) Timur

73. Who was the founder of Lodhi dynasty?

(a) Bahlol Lodhi (b) Sikandar Lodhi
(c) Ibrahim Lodhi (d) Daulat Khan Lodhi

74. ‘Gaz-i-Sikandari’ was introduced by which ruler?

(a) Sikandar Lodhi
(b) Bahlol Lodhi
(c) Ghiyasuddin Tughlaq
(d) Ibrahim Lodhi

75. Which Mughal emperor wrote Tuzuk-i-Baburi?

(a) Humayun
(b) Babur
(c) Abul Fazal
(d) Abdul Rahim Khan-i-Khana

76. Humayun founded his second capital ‘Din Panah’
at which place?

(a) Ajmer (b) Agra
(c) Delhi (d) Fatehpur Sikri

77. Who wrote the biography of Humayun?

(a) Noor Mahal (b) Firdausi
(c) Gulbadan Begum (d) Abul Fazal

78. Which among the following is not related to Sher
Shah Suri?

(a) Rupiah (b) Grand Trunk Road
(c) Patta (d) Tanka

79. Which among the following architectures does not
belong to Akbar’s reign?

(a) Agra Fort (b) Buland Darwaza
(c) Lahore Fort (d) Moti Masjid

80. Who was the only Hindu follower of ‘Din-i-Ilahi’?

(a) Birbal (b) Todarmal
(c) Jai Singh (d) Tulsidas

81. Who founded Fatehpur Sikri?

(a) Babur (b) Humayun
(c) Jahangir (d) Akbar

82. Who established Zanzir-i-adal (Chain of Justice)?

(a) Jahangir (b) Dara Shikoh
(c) Shah Jahan
(d) Aurangzeb
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83. What title was given to Mughal emperor
Aurangzeb?

(a) Zil-i-Ilahi (b)Hazar Dinari
(c) Alamgir (d) Badshah Salamat

84. ‘Chauth’ and ‘Sardeshmukhi’ were introduced by
which ruler?

(a) Shivaji (b) Sambhaji
(c) Baji Rao I (d) Baji Rao II

85. Who got the title of ‘Sena Karte’?

(a) Balaji Vishwanath (b) Baji Rao I
(c) Balaji Baji Rao (d) Shivaji

86. In the first Battle of Panipat, Ibrahim Lodhi was
defeated by whom?

(a) Babur (b) Rana Sanga
(c) Muhammad Lodhi (d) Akbar

87. Babur defeated Muhammad Lodhi at which battle?

(a) Battle of Khanwa
(b) Battle of Chanderi
(c) Battle of Ghaghra
(d) Battle of Panipat

88. When did the second battle of Panipat fought?

(a) 1556 (b) 1576
(c) 1520 (d) 1528

89. Who emerged victorious in the second battle of
Panipat?

(a) Aurangzeb (b) Ahmad Shah Abdali
(c) Rana Pratap (d) Babur

90. Name the architecture built by Alauddin Khilji?

(a) Qutub Minar (b) Alai Darwaza
(c) Jama Masjid (d) Taj Mahal

91. Who was the founder of the Sikh religion?

(a) Guru Gobind Singh (b) Guru Angad
(c) Guru Nanak (d) Guru Ramdas

92. Which among the following can be contributed to
Guru Arjan?

(a) Gurumukhi Script (b) Akal Takht
(c) Golden Temple (d) Amritsar

93. Khalsa Pant was discovered by which Sikh Guru?

(a) Guru Nanak (b) Guru Angad
(c) Guru Har Rai (d) Guru Gobind Singh

94. Which Mughal ruler executed Guru Tegh
Bahadur?

(a) Babur (b) Humayun
(c) Akbar (d) Aurangzeb

Modern India
95. Name the European who discovered the sea route

from Europe to India via Cape of Good Hope?

(a) Columbus (b) Vasco da Gama
(c) Francisco de Almeida(d) Thomas Roe

96. Who was the first Portuguese Governor in India?

(a) Nuno da Cunha
(b) Afonso de Albuquerque
(c) Francisco de Almeida
(d) Francis Xavier

97. The English East India Company opened their
first factory in 1613 at which place?

(a) Surat (b) Bombay
(c) Calcutta (d) Madras

98. Captain William Hawkins obtained farman from
which Mughal ruler?

(a) Akbar (b) Jahangir
(c) Aurangzeb (d) Babur

99. English East India Company established fort
William at which place?

(a) Madras (b) Calcutta
(c) Bengal (d) Bombay

100. Dutch East India Company was defeated at which
battle?

(a) Khanwa (b) Waterloo
(c) Bedera (d) Chanderi

101. During India’s freedom struggle, the Sepoy
Mutiny started from which one of the following
places?

(a) Agra (b) Gwalior
(c) Jhansi (d) Meerut

102. Mangal Pandey fired the first shot of the Revolt of
1857 at

(a) Barrackpore (b) Meerut
(c) Kanpur (d) Jhansi

103. Kunwar Singh led the revolt of 1857 in

(a) Punjab (b) Bengal
(c) Bihar (d) Maharashtra

104. Which among the following rulers did not
supported the British during Revolt of 1857?

(a) Scindias of Gwalior
(b) Holkars of Indore
(c) Rana of Nepal
(d) Lucknow

19Agniveer General Duty (GD)INDIAN ARMY



105. The first session of Indian National Congress was
held at which place?

(a) Lucknow (b) Calcutta
(c) Bombay (d) Madras

106. Which Governor-General of British India
announced the partition of Bengal in 1905?

(a) Lord Curzon (b) William Bentinck
(c) Lord Ripon (d) Lord Canning

107. Who was the leader of the Swadeshi and Boycott
movement in Punjab?

(a) Ajit Singh
(b) Lala Lajpat Rai
(c) Dada Bhai Naoroji
(d) Madan Mohan Malviya

108. Who was the founder of Muslim League?

(a) Nawab Salimullah
(b) Mohammad Ali Jinnah
(c) Maulana Abul Kalam Azad
(d) Shaukat Ali

109. Who was the founder of Brahmo Samaj?

(a) Raja Ram Mohan Roy
(b) Ishwar Chandra Vidyasagar
(c) Keshab Chandra Sen
(d) Swami Dayananda

110. Which socio-religious organisation emerged to
counter Brahmo Samaj?

(a) Tattvabodhini Sabha (b) Dharma Sabha
(c) Arya Samaj (d) Seva Sadan

111. Who gave the slogan of ‘‘Go back to the Vedas’’?

(a) Swami Dayananda
(b) Annie Basant
(c) Atmaram Pandurang
(d) Raja Ram Mohan Roy

112. In India, the headquarters of Theosophical Society
was set up at which place?

(a) Adyar (b) Pune
(c) Belur (d) Bombay

113. The Surat session of INC took place in which
year?

(a) 1907 (b) 1921
(c) 1905 (d) 1916

114. The Congress got divided into two wings during
which session?

(a) Haripur (b)Calcutta (c) Bombay (d)Surat

115. Separate electorate for Muslims was introduced
for the first time by which Act?

(a) Government of India Act, 1935
(b) Government of India Act, 1858
(c) Morley Minto Reforms
(d) Montague Chelmsford Reforms

116. In which year, Gandhiji established Sabarmati
Ashram?

(a) 1915 (b) 1914
(c) 1916 (d) 1917

117. During Champaran Satyagraha, Gandhiji fought
for the cause of which among the following
groups?

(a) Indigo Cultivators (b) Tea Planters
(c) Trade Union (d) Peasants

118. Which was the first non-cooperation movement
led by Gandhiji?

(a) Kheda Satyagraha
(b) Ahmedabad Satyagraha
(c) Champaran Satyagraha
(d) Bardoli Satyagraha

119. Who among the following started the Home Rule
Movement first?

(a) Annie Besant
(b) BG Tilak
(c) Firoz Shah Mehta
(d) Subramaniyam Swami

120. The Lucknow Session of the Congress was
presided over by which among the following?

(a) Ambika Charan Mazumdar
(b) Maulana Abul Kalam Azad
(c) Shaukat Usmani
(d) Dadabhai Naoroji

121. ‘Dyarchy’ was introduced in 1919 through which
initiative of the British Government?

(a) Morley Minto Reform
(b) Montague Chelmsford Reforms
(c) Government of India Act, 1935
(d) Government of India Act, 1858

122. Rowlatt Act of 1919 was passed during the
viceroyalty of which Governor-General?

(a) Lord Chelmsford
(b) Lord Canning
(c) Lord Dalhousie
(d) William Bentinck
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123. The Jallianwala Bagh Massacre took place at
Amritsar in which year?

(a) 1919 (b) 1920
(c) 1921 (d) 1930

124. Which British official opens fired at a peaceful
crowd gathered at Jallianwala Bagh?

(a) Lord Ripon
(b) Lord Lytton
(c) General O’ Dyer
(d) Lord Curzon

125. Ali brothers organised which movement in 1920?

(a) Non-cooperation (b) Khilafat
(c) Civil Disobedience (d) Swadeshi

126. INC passed the non-cooperation resolution at
which session?

(a) Calcutta (b) Bombay
(c) Madras (d) Haripur

127. The Chauri-Chaura incidence of 1922 was held at
which place?

(a) Kolkata (b) Madras
(c) UP (d) Bombay

128. Which movement was called off by Gandhiji as a
result of Chauri-Chaura incidence?

(a) Civil Disobedience Movement
(b) Non-cooperation Movement
(c) Swadeshi and Boycott Movement
(d) Quit India Movement

129. Swaraj Party was formed by Motilal Nehru, NC
Kelkar and which other leader?

(a) CR Das
(b) Jawaharlal Nehru
(c) Dadabhai Naoroji
(d) Bal Gangadhar Tilak

130. Name the leaders who designed the Nehru Report.

(a) Tej Bahadur Sapru (b) Motilal Nehru
(c) Jawaharlal Nehru (d) Both (a) and (b)

131. At which INC session, ‘Swaraj’ was adopted as the
ultimate goal?

(a) Lahore (b) Calcutta
(c) Bombay (d) Madras

132. Which leader died as a result of the brutal lathi
charge?

(a) Bal Gangadhar Tilak (b) Bipin Chandra Pal
(c) Lala Lajpat Rai (d) Motilal Nehru

133. First independence day was celebrated on which
date?

(a) 26th November, 1930
(b) 26th January, 1930
(c) 15th August, 1947
(d) 26th January, 1950

134. Gandhiji started ‘Dandi March’ to launch which
movement?

(a) Civil Disobedience Movement
(b) Non-cooperation Movement
(c) Swadeshi Movement
(d) Quit India Movement

135. Who was the first nationalist to gave the idea of
Pakistan?

(a) Shaukat Usmani
(b) Mohammad Ali Jinnah
(c) Chaudhary Rehmat Ali
(d) CR Das

136. Who among the following did not participate in
First Round Table Conference?

(a) Muslim League
(b) INC
(c) BR Ambedkar
(d) Hindu Mahasabha

137. The demand for Pakistan was put forward during
which session of Muslim League?

(a) Surat (b) Lahore
(c) Bombay (d) Calcutta

138. The objective of Cripps Mission; headed by Sir
Stafford Cripps was

(a) to prevent Quit India Movement
(b) to secure the Indian Cooperation in World

War II
(c) to set up a Constitution making body
(d) to convince the INC to attend to second

Round Table Conference

139. Who laid the foundation of Indian National
Army?

(a) Subhash Chandra Bose
(b) Rash Bihari Bose
(c) Mohan Singh
(d) Sohan Singh Bakhna

140. Name the female fighting brigade of INA?

(a) Rani of Jhansi (b) Sarojini
(c) Aruna (d) Indira
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141. Who was the first individual Satyagrahi?

(a) Sarojini Naidu
(b) Jawaharlal Nehru
(c) Vallabhbhai Patel
(d) Vinoba Bhave

142. Which plan is also known as 3rd June Plan?

(a) Shimla Plan
(b) Wavell Plan
(c) Mountbatten Plan
(d) All of the above

143. Who was the first President of Constituent
Assembly?

(a) Sir BN Rau
(b) Dr Sachidanand Sinha
(c) Jawaharlal Nehru
(d) BR Ambedkar

144. Who was the head of interim Government of
India?

(a) CR Das
(b) Jawaharlal Nehru
(c) BR Ambedkar
(d) Gandhiji

145. Who was the first Muslim President of INC?

(a) Badrudin Tyabji
(b) Maulana Abul Kalam Azad
(c) Jinnah
(d) Muhammad Ali

146. Mahatma Gandhi presided which session of
Congress?

(a) Calcutta (b) Belgaum
(c) Surat (d) Haripur

147. Who is the author of the ‘Anandamath’?

(a) Aurobindo Ghosh
(b) Bankim Chandra Chatterjee
(c) MK Gandhi
(d) Rabindranath Tagore

148. Name the first newspaper of British India.

(a) Al-Hilal (b) National Herald
(c) Bengal Gazette (d) Rast Goftar

149. The famous slogan ‘Delhi Chalo’ was given by

(a) Subhash Chandra Bose
(b) Bal Gangadhar Tilak
(c) Mahatma Gandhi
(d) Jawaharlal Nehru

150. Who was captured during Chittagong Armory
case?

(a) Surya Sen
(b) Bhagat Singh
(c) BK Dutt
(d) Chandra Shekhar Azad

World History
151. Renaissance was first started in which country?

(a) USA (b) Italy
(c) England (d) Russia

152. Who developed Printing Press during Renaissance
period?

(a) Machiavelli (b) Gutenberg
(c) Cerventas (d) Raphael

153. Who started the Reformation Movement in 16th
century Europe?

(a) Martin Luther (b) Voltaire
(c) Louis XVI (d) Giuseppe Mazzini

154. The discovery of sea route from Europe to India
via Cape of Good Hope was made by

(a) Marco Polo (b) Colombus
(c) Vasco-da-Gama (d) Magellan

155. Who was placed on the Throne of England after
the Glorious Revolution of 1688?

(a) James II (b) King Charles
(c) Louis XVI (d) William III

156. In which country, the Industrial Revolution first
took place?

(a) Italy (b) England
(c) France (d) Germany

157. Who invented the Power Loom?

(a) Edmunt Cartwright (b) James Hargreaves
(c) Samuel Crompton (d) Richard Arkwright

158. Which year is associated with the ‘Boston Tea
Party’?

(a) 1770 (b) 1773
(c) 1776 (d) 1765

159. With which revolution was the slogan ‘No
Taxation Without Representation’ associated?

(a) Russian Revolution (b) French Revolution
(c) American Revolution(d) Chinese Revolution
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160. Who commanded the American forces during
American War of Independence?

(a) Theodore Roosevelt
(b) Alexander Hamilton
(c) Thomas Jefferson
(d) George Washington

161. The fall of Bastille is related with which revolution?

(a) French Revolution
(b) American Revolution
(c) Industrial Revolution
(d) Unification of Italy

162. When was the French Revolution broke out?

(a) 1794 (b) 1776
(c) 1789 (d) 1786

163. Who played an important role in Independence
and Unification of Italy?

(a) Bismarck (b) Giuseppe Mazzini
(c) Napoleon Bonaparte (d) Marco Polo

164. Which among the following was the most powerful
kingdom of Italy on the eve of unification?

(a) Sardinia (b) Tuscany
(c) Sicily (d) Lombardy

165. Who described his policy of unification as one of
‘Blood and Iron’?

(a) Napolean (b) Bismarck
(c) Voltaire (d) Mazzini

166. The Unification of Germany was completed as a
result of war between

(a) Austria and Germany
(b) France and Austria
(c) Prussia and France
(d) England and Prussia

167. In which year, did the USA joined allied powers
during the First World War?

(a) 1914 (b)1915 (c) 1916 (d)1917

168. Which of the following was not an allied power
during the First World War?

(a) Japan (b) Russia
(c) Turkey (d) England

169. Who led the October Revolution of Russia in
1917?

(a) Czar Nicholas (b) Vladimir Lenin
(c) Joseph Stalin (d) Karl Marx

Art and Culture
170. Dance forms like Chodiya, Jagaus, Jhora, Pandav

Nritya deals with which of the following state?

(a) Mizoram (b) Uttarakhand
(c) Meghalaya (d) Bihar

171. Lavani is one of the most popular forms of dance
and music that is practised in which state?

(a) Maharashtra (b) Bihar
(c) Gujarat (d) Andhra Pradesh

172. Which festival of Karnataka is celebrated in
veneration of the statue of Siddha Bahubali?

(a) Mahamastakabhisheka
(b) Brahmotsav
(c) Ugadi (d) Onam

173. Hindu festival of Makar Sankranti is celebrated in
the month of January to worship which deity?

(a) Agni (b) Indra (c) Surya (d) Shiva

174. Which festival of Kerala is marked by the Parade
of elephants ?

(a) Ban Yatra (b) Pooram
(c) Gudi Parva (d) Onam

175. Which fair takes place twice a year during the
Navaratri of Chaitra and Assiy?

(a) Christian Mela (b) Pushkar Fair
(c) Jwalamukhi Mela (d) All of these

176. Name the fair which is also known as the
‘Livestock Fair’ and is held in the state of
Rajasthan.

(a) Nagaur Fair (b) Pushkar Fair
(c) Baneshwar Fair (d) Kolayat Fair

177. Hemis Gompa Mela of Ladakh is held ....... to
celebrate the birth anniversary of which of the
following saints?

(a) Guru Padmasambhava
(b) Thyagaraj
(c) Madhavacharya
(d) Shankaradeva

178. Pongal festival is related to

(a) Tamil Nadu (b) North India
(c) Assam (d) None of these

179. Onam is the festival of

(a) Kerala (b) Assam
(c) Tamil Nadu (d) Punjab
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World Geography

Universe
l The study of universe is known as Cosmology.

l The universe is commonly defined as the
totality of everything that exists including all
physical matter and energy, the planets, stars,
galaxies and the contents of intergalactic space.

l A galaxy is a vast system of billions of stars, dust
and gases bound by their own gravity.

l There are 100 billion galaxies in the universe and
each galaxy has on average 100 billion stars.

l Our galaxy is Milky Way Galaxy (or the Akash
Ganga) formed after the Big Bang.

l Stars are the heavenly bodies made up of hot
burning gases and they shine by emitting their
own light.

l Satellites are the heavenly bodies that revolve
around the planets. Moon is the natural satellite
of the Earth.

Solar System
l The solar system consists of the Sun, the eight

planets and their satellites (or Moons) and
thousands of other smaller heavenly bodies such
as asteroids, comets and meteors.

l The Sun is at the centre of the solar system and

all these bodies revolve around it. It is the nearest

star to the Earth.

l Eight planets according to their distance from the

Sun are Mercury, Venus, Earth, Mars, Jupiter,

Saturn, Uranus and Neptune.

l The ninth planet ‘Pluto’ has just been removed

from the family of the solar system in 2006.

l Mercury, Venus, Earth and Mars are called  the

terrestrial planets because their structure is

similar to that of the Earth.

l In Solar System, four Jovian planets exist, these

are -Jupiter, Saturn, Uranus and Neptune. These

are gas gaint so designated as ‘Jovian’.

Planets and their Characteristics

Planets Characteristics

Mercury Nearest planet to Sun and Smallest planet.

Venus Known as evening star, It is brightest planet,
Nearest planet to Earth, Hottest planet.

Earth It is known as Blue planet due to presence of
water. Life is possible only on Earth.

Mars It is also known as Red planet.

Jupiter It is Biggest Planet. Fastest revolution in solar
system (9.8 hr only).

Saturn Second biggest planet.

Uranus It is Green planet.

Naptune Slowest revolution in solar system. Farthest
planet farm Sun.

Space Exploration
Space exploration is the discovery and exploration
of celestial structures in outer space by means of
evolving and growing space technology.

l The first telescope was invented in 1608 in the
Netherlands by Hans Lippershey.
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l The first successful orbital, Sputnik-1, was of
Soviet Union launched on 4th October, 1957.

l The first artificial object to reach another celestial
body was ‘Luna 2’ reaching the Moon in 1959.

l The first successful human spaceflight was
Vostok-1, carrying 27, year old Russian
cosmonaut Yuri Gagarin on 12th April, 1961.

Indian Space Programmes
l The Indian Space Research Organisation (ISRO)

came into existence in 1969 and the department
of space in 1972.

l The first Indian Satellite Aryabhatta was launched
on 19th April, 1975 from Baikonur (USSR).

l The first communication Satellite of India,
‘APPLE’ was launched in 1981.

l The first Indian Remote Sensing Satellite was
launched on 17th March, 1988.

l Chandrayaan-1 was India’s first lunar probe
launched by ISRO on 22nd October, 2008 from
Sriharikota (Andhra Pradesh).

l India launched its first Mars Mission Mangalyaan
on 5th November, 2013. It was inserted into Mars
orbit on 24th September, 2014.

l Chandrayaan-2 is planned to be launched to the
Moon scheduled in 2019. It will be the second
mission for Moon by India.

Gaganyan Mission
¢ It is the first indigenous Human Space Mission

developed by ISRO.

¢ It aimed at sending 3 Indians to space by 2022.

¢ The mission was announced on 72nd
Independence Day, by PM Narendra Modi.

¢ It will make India fourth nation in the world, after
US, Russia and China, to send astronauts in space.

¢ Indian astronauts will be called ‘Vyomnauts’.

Earth
l The Earth is an oblate spheroid. It is almost

spherical, flattened a little at the poles with a
slight bulge at the centre (equator).

l Earth rotates on its axis from West to East once
in every 24 hours. This rotation causes day and
night on Earth.

l Earth revolves arround the Sun in a orbit once in

every 365
1

4
days. The revolution is the cause of

different seasons on Earth.

l Perihelion is the nearest position of the Earth to
the Sun. It occures on 3rd January.

l Aphelion is the farthest position of the Earth
from Sun. It occures on 4th July.

l The Earth’s interior is composed of three major
layers -the crust (SiAl), the mantle (SiMa) and
the core (NiFe).

Composition of the Earth’s Crust

Elements Percentage in Crust
¢ Oxygen 46.8

¢ Silicon 27.4

¢ Aluminium 8.1

¢ Iron 5.0

¢ Calcium 3.6

¢ Sodium 2.8

Latitudes and Longitudes
l Our Earth is divided into regions by a network of

imaginary lines called Latitudes and Longitudes.

l Latitudes are horizontal lines and Longitudes are
vertical lines.

l Latitudes divide Earth into different temperature
zones. Zero degree latitudes is called Equator.

l Longitudes divide the world into different time
zones. Zero degree longitudes known as Prime
Meridian.

Equinox and Solstice
l Equinox is when day and night are equal.

l Solstice is when either day or night is longest or
shortest.

Date Feature

21st March Equal day and night (Vernal Equinox)

21st June Longest day in Northern hemisphere
(Summer Solstice)

23rd September Equal day and night
(Autumnal Equinox)

22nd December Longest night in Northern hemisphere
(Winter Solstice)
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Eclipses

Generally, there are two types of eclipses i.e. Solar
eclipse and Lunar eclipse.

l Solar Eclipse It is a situation when the Moon
comes between Sun and Earth. It occurs only on
a new Moon day.

l Lunar Eclipse It occurs when the Earth comes
between Sun and Moon. It only occurs on a full
Moon day.

Rocks
l The solid part of the Earth’s crust is called

‘Rock.’

l Rocks are made up of two or more minerals.

l Rocks are classified into three main types

(i) Igneous Rocks (Granite, Basalt, Gabbro)

(ii) Sedimentary Rocks (Sandstone, Gypsum,
Limestone, Dolomite)

(iii) Metamorphic Rocks (Marble, Quartzite,
Gneiss, Slate)

Volcano
A volcano is a vent or opening through which Lava
comes out. Types of volcanoes on the basis of

periodicity of eruption

(i) Active Volcano A volcano is said to be active
if it shows signs of unrest and have erupted
in recent past. e.g. Mount Etna, Mount
Stromboli etc.

(ii) Dormant Volcano A volcano which has not
erupted in near past but it is capable of
erupting in future. e.g. Fujiyama.

(iii) Extinct Volcano A volcano which shows no
signs of eruption in future. e.g. Hawaiian
Emperor, Kohala etc.

Major Mountain Ranges

Range Location Highest Peak

Andes South-America Mount Aconeagna
(Argentina, 3962 m)

Himalayas Asia Mount-Everest
(Nepal, 8848 m)

Rockies North-America Mount Elbert
(Canada, 4401 m)

Range Location Highest Peak

Atlas North West
Africa

Mount-Toubkal
(Morocco, 4167 m)

Great- Dividing
Range

Australia Mount-Kosciiuszko

(South Wales,
2228 m)

Alaska USA Mount Denali

(USA, 6190 m)

Alps Europe Mount Blanc
(France, 4804 m)

Western Ghat India Anamudi (Kerala,
2695 m)

Important Deserts of the World

Desert Country/Region

Sahara (Libyan, Nubian) North Africa

(Gibson, Simpson,
Victorian, Great Sandy)

Australia

Arabian (Rub al Khali,
An-Nafud)

Saudi Arabia

Dasht-e-Lut (Barren
Desert)

Iran

Atacama North Chile

Patagonia Argentina

Kalahari Botswana

Thar India

Gobi Central Asia

(Cold Desert) China and Mangolia

Mojave Desert USA

Namib Southern Africa (Angola
and Namibia)

Grasslands of the World

Grassland Country

Steppe Eurasia

Pustaz Hungary

Prairie USA

Pampas Argentina and Uruguay

Veld South Africa

Downs Australia

Canterbury New Zealand

Campos Brazil

Llanos Venezuela and Columbia

Savannah Africa and Australia
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Famous Plateaus of the World

Plateau Situation

Tibetan Plateau Between Himalayas and Kunlun
Mountains

Deccan Plateau Southern India

Arabian Plateau South-West Asia

Plateau of Brazil Central-Eastern South America

Plateau of Mexico Mexico

Plateau of
Columbia

USA

Plateau of
Madagascar

Madagascar

Plateau of Alaska North-West North America

Plateau of Bolivia Andes Mountains

Great Basin
Plateau

South of Columbia Plateau, USA

Colorado Plateau South of Great Basin Plateau, USA

Atmosphere
The vast expanse of air, which envelops the Earth
all around is called the atmosphere.

Structure of Atmosphere

Layers Height Feature

Troposphere 0-18 km Contains 75% of the
gases in the atmosphere.
As height increases,
temperature decreases
(about 6.5ºC per 1 km
ascent).

Stratosphere 18-50 km This layer contains the
ozone layer. The

temperature remains
fairly constant. At upper
layer temperature is
almost 0ºC.

Mesosphere 50-80 km This is the coldest
region of the
atmosphere. The
temperature drops to
about -100ºC.

Ionosphere
(Thermosphere)

80-640 km Due to the presence of
ions in this layer, radio
waves are reflected back to
the Earth. This generally
helps in radio
communication.

Exosphere Above 640
km

Upper part of exosphere is
called Magnetosphere. The
temperature keeps on
rising constantly at high
rate.

Cyclones
Cyclones are known by different names in different
parts of the world.

Name Region

Hurricane Atlantic Ocean and Caribbean Sea

Typhoon Western North Pacific and Philippines

Cyclone Indian and South Pacific Ocean

Tornado USA and Eastern Pacific

Willy Willy Northern Australia

List of Local Winds

Wind Nature of Wind

Chinook Hot, dry wind in Rockies, also called ‘Snow
Eater’.

Fohn Hot, dry wind in the Alps.

Khamsin Hot, dry wind in Egypt.

Sirocco Hot, moist wind from Sahara to Mediterranean
Sea. It is also known as Blood rain.

Harmattan Hot, dry wind blowing in Western Africa.
Also called Guinea Doctor.

Bora Cold, dry wind blowing outwards from
Hungary to the North of Italy (near Adriatic

Sea).

Mistral Very cold wind, which blows from the Alps
over France.

Blizzard Very cold winds in Tundra region.

Purga Cold wind in Russian Tundra.

Levanter Cold wind in Spain.

Norwester Hot wind in New Zealand.
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Major Rivers of the World

River Origin Important facts

Nile Victoria Lake ¢ Longest river of the world
(6670 km)

¢ Egypt is also called Gift of
Nile river.

Amazon Andes (Peru) ¢ Largest river of the world.

Yangtze Tibetan
Kiang
Plateau

¢ Deepest river in the
world.

¢ Longest river in Asia.

Mississippi
Missouri

Itaska Lake
(USA)

¢ Longest river of North
America.

Huang Ho Kurlun
mountains

¢ Also called Yellow river.
¢ Second largest river in China.

Mekong Tibetan
Highlands

¢ Connects six countries in
Southeast Asia.

¢ Contributes immensely to
the biodiversity.

Niger Guinea ¢ Important river of Africa.
¢ The country Niger has

been named after this river.

Important Canals of the World

Canal Region

Panama Pacific Ocean to Caribbean Sea

Suez Mediterranean Sea to Red Sea

Erie Atlantic Ocean to Great Lakes

Kiel North Sea to Baltic Sea

Important Lakes

Lakes Location

Caspian Sea
Largest lake)

Kazakistan, Iran, Russia,
Turkmenistan

Superior Canada, USA

Victoria Uganda, Kenya, Tanzania

Huron Canada, USA

Michigan USA

Tanganyika Tanzania, Burundi

Baikal Russia

Erie Canada, USA

Winnipeg Canada

Ontario Canada, USA

Titicaca Bolivia, Peru

Great Salt lake USA

Important Waterfalls

Falls Location

Angel Falls
Highest in the world)

Venezuela

Tugela Falls South Africa

Victoria Falls Zambia

Kunchikal Falls India

Hannoki Japan

Niagara Falls Canada

Yosemite Catarata United States

Yumbilla Peru

Major Islands of the World

Rank Name Country

1. Greenland Denmark

2. New Guinea Indonesia

3. Borneo Indonesia, Malaysia

4. Madagascar Madagascar

5. Baffin Island Canada

6. Sumatra Indonesia
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Continents of the World

Features Asia Africa North
America

South
America

Europe Australia Antarctica

Area 29.5% 20.2% 16.5% 11.8% 6.5% 5.3% 9.6%

Largest
country

China Algeria Canada Brazil Russia Australia —

Smallest
country

Maldives Mayotte Centre Pierre
(Saint Kitts
and Nevis)

Falkland
Island

Vatican city Nauru —



The Largest, Longest, Highest in the
World Geography

Largest Delta Sundarbans (India)

Largest Desert Sahara (Africa)

Largest Lake Caspian Sea

Deepest Lake Baikal (Siberia)

Highest Lake Titicaca (Bolivia)

Largest Lake (Fresh water) Lake Superior (USA)

Largest Coral Formation The Great Barrier Reef
(Australia)

Highest Country Tibet (The Pamirs)

Largest Country
(in population)

China

Largest Country (in area) Russia

Highest Volcano Ojos del Salado, Andes,
Argentina-Chile (6893 m)

Largest Volcano Mauna Loa (Hawaii Islands)

Highest Mountain Peak Mount Everest (Nepal)

Highest Mountain Range Himalayas

Longest Mountain Range Andes Central (South
America)

Deepest and Biggest Ocean The Pacific

Coldest Place Verkhoyansk (Siberia)
Temperature (- 89.2ºC)

Driest Place McMurdo Dry Valleys
(Antarctica)

Longest River Nile (6690 km)

Largest Sea Philippine Sea
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Indian Geography

l India is the 7th largest country in the world, with
an area of 32, 87, 263 km 2, it covers 2.42% of
world area.

l It ranks second in the world in terms of
population after China.

l India is located in Northern and Eastern
hemisphere.

l The Latitudinal extent of India is 8°4¢ North to
37°6¢ North and Longitudinal extent of India is
68°7¢ East to 97°25¢ East.

l Its Southernmost point is Indira Point (Pygmalion
Point) and Indira Col is Northernmost point
whereas, Ghuar Mota is the Westernmost point
and Kibithu is Easternmost point.

l The 82°30’E longitude is taken as the Standard
Time Meridian of India.

l Rajasthan is the largest state in India (in terms of
area) and Uttar Pradesh is the most populous
state in India.

l Tropic of Cancer ( )23 1
2 °N divides the country

into almost two equal halves. It passes through
8 states.

l Andaman & Nicobar and Lakshadweep Islands
are parts of Indian Territory.

Indian States Situated on the Border

Country Indian States on Border

Pakistan Gujarat, Rajasthan, Punjab, Jammu and
Kashmir

Afghanistan Jammu and Kashmir

China Jammu and Kashmir, Uttarakhand,
Himachal Pradesh, Sikkim, Arunachal
Pradesh

Longest river Yangtze Nile Mississippi
Missouri

Amazon Volga Murray
Darling

—

Highest
Mountain
peak

Mt. Everest
(8848 m)

Mount
Kilimanjaro
(5895 m)

Mount
Mckinley
(6194 m)

Aconcagua
(6960 m)

Mount
Elbrus

Mount
Kosciuszko

Vinson Massif

Longest lake Caspian Sagar Victoria Superior — Ladoga Eyre —

Deepest point Dead sea Asia Lake Death valley Valdes Island — Eyre lake Bentley
Trench



Country Indian States on Border

Nepal Uttar Pradesh, Uttarakhand, Bihar, West
Bengal, Sikkim

Bhutan Sikkim, West Bengal, Assam, Arunachal
Pradesh

Bangladesh West Bengal, Assam, Meghalaya, Tripura,
Mizoram

Highest Peaks of India

Highest Peak Height (m) State

Mt K-2 8611 PoK (India)

Kanchenjunga 8586 Sikkim

Nanda Devi 7817 Uttarakhand

Saltoro Kangri 7742 Jammu and
Kashmir

Kangto 7090 Arunachal Pradesh

Reo Purgyil 6816 Himachal Pradesh

Saramati 3841 Nagaland

Sandakphu 3636 West Bengal

Khayang 3114 Manipur

Anaimudi 2695 Kerala

Dodda Betta 2636 Tamil Nadu

Important Passes

Pass Location Connectivity

Karakoram Pass Jammu and Kashmir India to China

Zojila Pass Jammu and Kashmir Srinagar to Leh

Banihal Pass Jammu and Kashmir Jammu to
Srinagar

Pirpanjal Pass Jammu and Kashmir Jammu to
Srinagar

Shipki la Pass Himachal Pradesh Shimla to
Gartok (Tibet)

Rohtang Pass Himachal Pradesh Kullu to Lahaul
-Spiti

Nathu la Pass Sikkim India to China

Rivers
In India, the rivers are divided into two main groups

(i) Himalayan rivers (Northern India)
(ii) Peninsular rivers (Southern India)

Himalayan Rivers

River Length
(km)

Origin Falls into

Indus 2880 Near Mansarovar
Lake

Arabian Sea

Ganga 2525 Gangotri Glacier Bay of Bengal

Brahmaputra2900 Kailash Range Bay of Bengal

Peninsular Rivers

River Length
(km)

Origin Falls into

Mahanadi 857 Foothills of
Dandakarnaya
(Raipur)

Bay of Bengal

Godavari 1465 Nashik Bay of Bengal

Krishna 1400 Mahabaleshwar Bay of Bengal

Cauveri 800 Brahmgiri Range Bay of Bengal

Mahi 583 Vindhyan Range Arabian Sea

Narmada 1312 Amarkantak Arabian Sea

Tapi 724 Betul District (MP)Arabian Sea

Luni 495 Aravalies Arabian Sea

Important Lakes of India

Name of Lake State

Chilka Lake Odisha

Kolleru Lake Andhra Pradesh

Loktak Lake Manipur

Lonar Lake Maharashtra

Pangong Lake Jammu and Kashmir

Sambhar Lake Rajasthan
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Name of Lake State

Tso Moriri Lake Jammu and Kashmir

Vembanad Lake Kerala

Wular Lake, Dal Lake Jammu and Kashmir

Water Falls in India

Water Falls Location

Kunchikal Falls Karnataka

Berehipani Falls Odisha

Nohkalikai Falls Meghalaya

Dudhsagar Falls Goa

Jog Falls Karnataka

Hundru Falls Jharkhand

Important River Projects

Project River

Bhakra Nangal Sutlej

Damodar Valley Damodar

Hirakud Mahanadi

Nagarjunasagar Krishna

Farakka Ganga, Bhagirathi

Idukki Periyar

Indira Gandhi Canal
(Rajasthan Canal)

Sutlej, Beas and Ravi

Kakrapar Tapti

Ukai Tapti

Durgapur Barrage Damodar

Ramganga Dam Chisot stream near
Kalagarh

Matatila Betwa

Tehri Dam Bhagirathi

Transportation in India
The most important means of Transport in India are

following

Roadways
l It mainly consists of National Highways, State

Highways and other district and rural roads.

l The longest National Highway in India is
NH-44. It connects Srinagar to Kanyakumari.

l NH-548 & 118 is the smallest National
Highway in India. Both length are 5-5 km.

l The Golden Quadrilateral projects connects four
major metropolitan cities (Delhi, Mumbai,
Chennai and Kolkata).

l Maharashtra has the maximum length of surfaced
roads in India.

l Major initiatives undertaken by the government are
_ Pradhan Mantri Bharat Jodo Yojana (Linking

of major cities to National Highways).
_ Pradhan Mantri Gram Sadak Yojana (PMGSY).

Railways
l India has the second largest railway network in

Asia and fourth largest in the world.

l The first railway line in India was opened in
1853 between Bombay to Thane.  It covered a
distance of 34 km.

l The first electric train in India was started in
1929 between Bombay to Poona. Its name was
‘Deccan Queen’.

l The longest railway platform in India is
Gorakhpur with a stretch of around 1.3 km.

l Konkan railways has the fastest track in India. It
has a track length of 738 km from Mangalore to
Roha running between 3 states.

l The Darjeeling Himalayan railway is given the
nickname ‘The Toy Train’.

l Vande Bharat Express is also known as Train 18.
It is India’s first fully made-in-India train. It is
fastest train of India, which runs between Delhi
to Varanasi.

l There is 18 Railway Zones in India.

Railway Zones and their Headquarters

Railway Zone Headquarters

Central Mumbai (CST)

Eastern Kolkata

Northern New Delhi

North-Eastern Gorakhpur

North-East Frontier Maligaon-Guwahati

Southern Chennai

South Central Secunderabad
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Railway Zone Headquarters

South-Eastern Kolkata

Western Mumbai (Churchgate)

East Coast Bhubaneswar

East Central Hajipur

North Central Pyayagraj

North-Western Jaipur

South-Western Hubli

West Central Jabalpur

South-East Central Bilaspur

Kolkata Metro Kolkata

Southern Coast Railway Visakhapatnum

Metro in India
l Metro is a modern rapid transit transportation

network.

l The first metro which started in India is Kolkata
Metro in 1984. Delhi Metro was started in 2002
between Shahdara to Tees Hazari.

l Currently, Metro is operational in 10 Indian
cities. These are Kolkata, Delhi, Bengaluru,
Gurugram, Mumbai, Chennai, Jaipur, Kochi,
Hyderabad and Lucknow.

Air Transport
l JRD Tata was the first person to take a solo flight

from Mumbai to Karachi in 1931.

l In 1935, the ‘Tata Air Lines’ started its operation
between Mumbai to Thiruvananthapuram and in
1937 between Mumbai to Delhi.

l In 1953, Indian Airliness and Air India came into
existence.

l Vayudoot Limited started in 1981 as a private
carries.

l In 2007, both Air India and Indian Airlines have
been murged in NACIL.

Major International Airports of India

International Airport City

Rajiv Gandhi International
Airport

Hyderabad

Calicut International Airport Calicut

Chhatrapati Shivaji
International Airport

Mumbai

Kempegowda International
Airport

Bengaluru

Goa International Airport Goa

Netaji Subhash Chandra Bose
International Airport

Kolkata

Thiruvananthapuram
International Airport

Thiruvananthapuram

Lokpriya Gopinath Bordoloi
International Airport

Guwahati

Sardar Vallabhbhai Patel
International Airport

Ahmedabad

Indira Gandhi International
Airport

Delhi

Chennai International Airport Chennai

Shri Guru Ram Dass Jee
International Airport

Amritsar

Cochin International Airport Kochi

Srinagar International Airport Srinagar

Lal Bahadur Shastri
International Airport

Varanasi

Ch. Charan Singh International
Airport

Lucknow

Kushinagar International
Airport

Kushinagar

Devi Ahilya Bai Holker
International Airport

Indore

Inland Waterways
There are six officially notified Inland National
Waterways in India, which are given below

Waterways Length (km)

NW 1 Allahabad to Haldia on Ganges river 1620

NW 2 Sadia to Dhubri on Brahmaputra river 891

NW 3 Kollam to Kottapuram on Champakara
Kanal

205

NW 4 Kakinada to Marakkanam along Godavari
and Krishna river

1095

NW 5 Mangalgarhi to Paradip and Talcher to
Dhamra along Mahanadi and Brahmani

623

NW 6 Lakhipur to Bhanga along Barak river 121
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Ports
l India has about 185 ports including 13 major

ports.

l Largest container port of India is Jawaharlal
Nehru (Nhava Sheva) port in Mumbai.

l The largest natural port is in Visakhapatnam.

l Kandla port in Gujarat is renamed as Deen Dayal
port. It is a tidal port.

l Mumbai port is the busiest port of India.

Highest, Largest, Longest in India

(The Geographical)

The longest river The Ganga (2525 km)

The longest river of
Southern India

Godavari

The longest canal Indira Gandhi Canal or
Rajasthan Canal (Rajasthan)

The longest dam Hirakud dam (Odisha)

The longest sea beach Marina beach (Chennai)

The highest lake Tso Lkamo lake (Chalamu
lake), Sikkim

The highest dam Bhakhra Nangal dam on
Sutlej river (Punjab)

The largest fresh lake Wular lake (Jammu and
Kashmir)

The largest saline water
lake

Chilka lake (Odisha)

The largest artificial lake Govind Sagar (Rihand dam)

The largest river island Majuli, Brahmaputra river
(Assam)

The highest waterfall Kunchikal falls
(Shimoga, Karnataka)

The longest river bridge Bhupen Hazarika Bridge on
Lohit River (9.15 km, Asom)

The longest sea bridge Bandra-Worli Sea link

The state with longest
coastline

Gujarat

The longest river
without delta

Narmada

The longest railway
platform

Gorakhpur

The longest road Grand Trunk Road
(Kolkata to Delhi)

Longest Rail cum Road
Bridge

Bogibeel Bridge (Assam)

The highest road Road at Urmingla (in East
Ladahq sector)

The longest rail-road
bridge

Bogibeel Bridge (Brahmaputra
river, Assam)

The highest airport Leh Airport (Ladakh)

The Largest desert Thar desert (Rajasthan)

The largest delta Sunderbans (West Bengal)

Environment and Ecology

Environment
Environment includes all external conditions,
factors, matter and energy of living and non-living
that affect any living organism or other specified
system.

Ecology and Ecosystem
l Ecology is a science, in which study of organism

is undertaken in relation to their environment.
The term ecology was coined by Ernst Haeckel
in 1869.

l Ecosystem is a set of biotic (Living beings) and
abiotic (Non-living beings) components
connected by the exchange of matter and energy.

Function of Ecosystem
l The main function of an ecosystem includes

transfer of energy and nutrients into environment
mainly through Food web and Food chain.

l Food Chain is the flow of energy from one
organisms to another in a sequence of food transfer.

l Food Web is a network of food chain by which
energy and nutrients are passed from one species
of living organism to another.

Pollution
l Environmental pollution is the effect of undesirable

changes in our surroundings that has harmful
effects on plants, animals and human beings.

l Primary Pollutant is the one which directly
enters into environment e.g. So ,

2
CFC, CO

2
etc.

l Secondary Pollutant does not enter directly into
environment but form when pollutant react with
other pollutant e.g. O 3 3

, Peroxyacetyl Nitrate, etc.
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l Pollution is mainly divided into Air pollution,
Water pollution, Noise pollution, Land pollution
and Radioactive pollution.

Diseases Caused by Pollutants

Disease Pollutant

Silicosis inhalation of silica

Asbestosis exposure to asbestos

Emphysema smoke

Yokkainchi asthmo SO2

Minamata mercury

Itai-Itai cadmium

Cancer arsenic

blue body syndrome nitrate

Biodiversity
l Biodiversity refers to the variety of life on the

Earth surface. It includes plants and animals. The
term was coined by E O Wilson in 1986.

l Biodiversity is divided into three level : Genetic
diversity, Species diversity and Ecosystem
diversity.

l There are 3 hotspots in India, namely Eastern
Himalaya, Indo-Burma and Western Ghats.

World Network Biosphere Reserves in India

Reserves State

Nilgiri Tamil Nadu, Kerala, Karnataka

Gulf of Mannar Tamil Nadu

Sundarbans West Bengal

Nanda Devi Uttarakhand

Nokrek Meghalaya

Panchmarhi Madhya Pradesh

Simipal Odisha
Great Nikobar Andman & Nikobar
Achanakmar-
Amarkantak

Chhattisgarh, Madya Pradesh

Kangchendzonga Sikkim
Agasthyamala Panna Kerla, Tamilnadu, Madhya

Pradesh
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Important Sanctuaries and National Parks

Name of Sanctuary/Park Location Reserve For

Achanakmar Sanctuary Chhattisgarh Tiger, boar, cheetal, sambhar and bison

Bandhavgarh National Park Madhya Pradesh Cheetal, sambhar, chinkara and wild birds

Bandipur Sanctuary Karnataka Elephant, tiger, panther, sambhar, deer and birds

Banerghatta National Park Karnataka Elephant, cheetalm, deer

Chandraprabha Sanctuary Uttar Pradesh Gir lions, cheetal and sambhar

Corbett National Park Uttarakhand Tiger, leopard, elephant

Dachigam Sanctuary Jammu and Kashmir Kashmiri stag, Long tailed marmot, Himalayan serow

Dudhwa National Park Uttar Pradesh Tiger, panther, sambar, cheetal, nilgai and barking deer

Ghana Bird Sanctuary Rajasthan Water birds, black buck, cheetal and sambar

Gir Forest Gujarat India’s biggest wildlife sanctuary famous for Gir lions

Gautam Buddha Sanctuary Bihar Tiger, leopard, sambhar, cheetal. and barking deer

Jaldapara Sanctuary West Bengal Rhinoceros, Elephant

Kaziranga National Park Asom One-horned rhinoceros, gaur, elephant

Kanchenjunga National Park Sikkim Snow leopard, musk deer and Himalayan boar

Nagarhole National Park Karnataka Panther, cheetal, sloth bear and four-horned antelope

Namdapha Sanctuary Arunachal Pradesh Elephant, panther, sambhar, tiger, cheetal, and king cobra

Panchmarhi Sanctuary Madhya Pradesh Tiger, leopard, wild bear, cheetal, sambhar reshus maccaque

Simlipal Sanctuary Odisha Tiger, panther, cheetal, nilgai and wild boar

Sundarban Tiger Reserve West Bengal Tiger, deer, wild boar, crocodile and Gangetic dolphin

Sonai Rupa Sanctuary Asom Elephant, sambhar, wild boar and one-homed rhinoceros

Tungabhadra Sanctuary Karnataka Tiger, panther, elephant, cheetal, sambhar and wild boar



World Geography
1. A group of stars is known as

(a) Galaxy (b) Universe
(c) Satellite (d) Planet

2. In which Galaxy our solar system located?
(a) Andromeda (b) Milky Way
(c) Orion (d) Ursa Major

3. What does the study of Universe called?
(a) Cosmology (b) Astrophysics
(c) Cosmography (d) Geophysics

4. Which among the following is not a terrestrial
planet?
(a) Mercury (b) Jupiter
(c) Venus (d) Earth

5. Among the following which planet takes
maximum time for one revolution around the
Sun?
(a) Earth (b) Jupiter (c) Mars (d) Venus

6. Which planet looks reddish in the night sky?
(a) Mercury (b) Mars
(c) Jupiter (d) Saturn

7. The hottest planet is
(a) Mercury (b) Venus
(c) Jupiter (d) Saturn

8. Name of the planet having largest number of
natural satellites or Moons?
(a) Jupiter (b) Mars
(c) Saturn (d) Venus

9. Which planet is known as the Earth’s twin?
(a) Venus (b) Mars
(c) Uranus (d) Neptune

10. The nearest planet to Sun is
(a) Venus (b) Earth
(c) Mars (d) Mercury

11. The biggest planet is
(a) Earth (b) Saturn
(c) Uranus (d) Jupiter

12. Farthest planet from Sun is .............
(a) Naptune (b) Uranus (c) Saturn (d) Mars

13. Which planet is known as evening star?
(a) Venus (b) Mars
(c) Uranus (d) Saturn

14. Nearest planet to Earth is ........
(a) Mars (b) Venus
(c) Mercury (d) Jupiter

15. Height of troposphere is .......
(a) 0 to 5 km (b) 0-18 km
(c) 0-25 (d) 0-30

16. Which layer of atmosphere contains the ozone
layer
(a) Troposphere (b) Stratosphere
(c) Mesosphere (d) Exosphere

17. Troposphere contains ............ % of the gases in
the atmosphere
(a) 60 (b) 65 (c) 70 (d) 75

18. Upper part of exosphere is called ......
(a) Magnetosphere (b) Stratosphere
(c) Mesosphere (d) None of these

19. This is the coldest region of the atmosphere.
(a) Troposphere (b) Mesosphere
(c) Thermosphere (d) Exosphere

20. Due to the presence of ions in this layer, radio
waves are reflected back to the Earth.
(a) Troposphere (b) Stratosphere
(c) Mesosphere (d) None of these

21. Maximum height of Mesosphere is
(a) 18 km (b) 50 km (c) 80 km (d) 200 km

22. The first telescope was invented in 1908 in the
(a) USA (b) China
(c) India (d) Netherlands

23. The first successful human spaceflight was
(a) Hans 1 (b) Sputnik 1
(c) East 1 (d) Luna 2

24. The first artificial object to reach another celestial
body was
(a) Hans 1 (b) Luna 1
(c) Luna 2 (d) East 1

25. The first Indian space programme was launched in
(a) 1947 (b) 1952 (c) 1955 (d) 1962

26. ISRO came into existence in ..........
(a) 1958 (b) 1969 (c) 1974 (d) 1982

27. The first Indian Satellite Aryabhatta was launched
from
(a) USA (b) USSR (c) UK (d) Japan
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28. The first Indian Remote sensing satellite was
launched in
(a) 1970 (b) 1975 (c) 1969 (d) 1988

29. Aryabhatta was launched in
(a) 1970 (b) 1965 (c) 1975 (d) 1985

30. The first communication satellite of India was
(a) MANGO (b) APPLE
(c) Vostok 1 (d) Satellite 1

31. Gaganyan Mission is the first indigenous Human
Space Mission developed by
(a) HAL (b) EARN (c) ISRO (d) BARC

32. Which one of the following country had not send
astronauts in space till now?
(a) US (b) Russia
(c) China (d) UK

33. The latitude which divides the Earth into
Northern and Southern hemisphere is
(a) Tropic of Cancer (b) Prime Meridian
(c) Equator (d) Tropic of Capricorn

34. Which divides the world into different time zones?
(a) Latitudes (b) Longitudes
(c) Equinox (d) Solstice

35. On which date Vernal Equinox is observed?
(a) 21st March (b) 21st June
(c) 23rd September (d) 22nd December

36. Longest day on Northern hemisphere is observed
on
(a) 22nd June (b) 21st June
(c) 24th June (d) 25th June

37. Which among the following eclipse occurs when
the Earth comes between Sun and Moon?
(a) Solar eclipse (b) Lunar eclipse
(c) Both ‘a’ and ‘b’ (d) None of these

38. Granite is an example of
(a) Sedimentary rock (b) Metamorphic rock
(c) Plutonic rock (d) Igneous rock

39. Kohala is an example of
(a) Active volcano (b) Inactive volcano
(c) Extinct volcano (d) Intrusive volcano

40. Mount Etna is an example of
(a) Active volcano (b) Dormant volcano
(c) Extinct volcano (d) Intrusive volcano

41. What are cyclones called in Northern Australia?
(a) Hurricanes (b) Typhoon
(c) Cyclones (d) Willy Willies

42. Toranadoes is the name of cyclone of ........
(a) USA (b) Australia
(c) Philippines (d) Indian

43. Willy willies is the name of .......
(a) Cyclones (b) Canals
(c) River (d) Deserts

44. Egypt is also called Gift of ................ river.
(a) Amazon (b) Kiel
(c) Nile (d) Fujiyama

45. Largest river of the world is
(a) Nile (b) Amazon
(c) Niger (d) Kiel

46. Hunag Ho is also known as
(a) Green river (b) Blue river
(c) Yellow river (d) Red river

47. The country has been named after this river
(a) Niger (b) Mekog
(c) Nile (d) Huang Ho

48. Deepest river in the world is ......
(a) Nile (b) Amazon
(c) Yangtze (d) Huang Ho

49. Which of the following deserts found in Iran .......
(a) Barren Desert (b) Sahara
(c) Thar (d) Kalahari

50. Alaska Mountain ranges found in .........
(a) USA (b) Europe
(c) Australia (d) Asia

51. Which mountain range found in Europe?
(a) Andes (b) Alps
(c) Atlal (d) Western Ghat

52. Pustaz grasslands found in ........
(a) Eurasia (b) USA
(c) Australia (d) Hungary

53. Name of grasslands found in Brazil ......
(a) Campos (b) Veld
(c) Steppe (d) Downs

54. One of the largest Island of the world ‘New
Guinea’ is located in
(a) Denmark (b) Indonesia
(c) Canada (d) Madagascar

55. The longest mountain range of the world ‘Andes’
is located in which continent?
(a) South America
(b) North America
(c) Europe
(d) Africa
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Indian Geography

56. What is the rank of India in terms of Area in world?
(a) Seventh (b) Sixth (c) Eighth (d) Fourth

57. India covers ........... % of world area.
(a) 2.42 (b) 2.1 (c) 4.22 (d) 22.4

58. It ranks second in term world in terms of
population
(a) China (b) USA (c) India (d) USSR

59. India is located in ……… hemisphere.
(a) Northern (b) Northern and Eastern
(c) Eastern (d)  Eastern and Southern

60. With which among the following countries India
shares its longest international border?
(a) Pakistan (b)  Nepal
(c) Bangladesh (d) China

61. The latitude which divides the country into almost
two equal halves is
(a) Tropic of Cancer (b) Tropic of Capricorn
(c) Equator (d) Arctic Circle

62. From how many states of India ‘Tropic of Cancer’
passes?
(a) Seven (b) Six (c) Four (d) Eight

63. The Southernmost point of India is
(a) Indira Point (b) Indira Col
(c) Kanyakumari (d) Leh

64. Which Longitude is taken as the Standard Time
Meridian of India?
(a) 82°30' East (b) 82° East
(c) 82°30' West (d) 81°30' East

65. Which of the following Indian state is situated on
the border of Nepal?
(a) Himachal Pradesh (b) Arunachal Pradesh
(c) Sikkim (d) Assam

66. Which of the following Indian state is not situated
on the border of Pakistan?
(a) Gujarat (b) Rajasthan
(c) Punjab (d) Himachal Pradesh

67. Which of the following Indian state is not situated
on the border of Bhutan?
(a) Sikkim (b) Assam
(c) West Bengal (d) Tripura

68. Which of the following Indian state is not situated
on the border of Bangladesh?
(a) Assam (b) Meghalaya
(c) Tripura (d) Sikkim

69. Which state shares common boundaries with
maximum number of other states?
(a) Madhya Pradesh (b) West Bengal
(c) Uttar Pradesh (d) Andhra Pradesh

70. Which country shares its border with maximum
number of states in India?
(a) Nepal (b) Pakistan
(c) Afghanistan (d) Bhutan

71. India is politically divided into
(a) 29 States 7 Union Territories
(b) 28 States 7 Union Territories
(c) 27 States 7 Union Territories
(d) 29 States 6 Union Territories

72. Which among the following is the highest peak of
India?
(a) Mount K2 (b) Kanchenjunga
(c) Nanda Devi (d) Anaimudi

73. Which among the following is the highest peak of
Uttarkhand?
(a) Kanchenjunga (b) Kangro
(c) Saramati (d) Nanda Devi

74. Which among the following is the highest peak of
Nagaland?
(a) Sandakphu (b) Saramati
(c) Kangto (d) Nanda Devi

75. Sandakphu is the highest peak of
(a) Sikkim (b) Arunachal Pradesh
(c) Nagaland (d) West Bengal

76. Reo Purgyil is the highest peak of
(a) Himachal Pradesh (b) Arunachal Pradesh
(c) Uttarakhand (d) Manipur

77. Which among the following is not a Himalayan
river?
(a) Indus (b) Ganga
(c) Brahmaputra (d) Mahanadi

78. The river Brahmaputra originates from
(a) Mansarovar lake
(b) Kailash range
(c) Nashik
(d) Gangotri glacier

79. Which among the following is West flowing river
in Peninsular India?
(a) Mahanadi (b) Krishna
(c) Godavari (d) Narmada

80. The longest river of Peninsular India is
(a) Tapi (b) Mahanadi
(c) Godavari (d) Mahi
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81. From which place Narmada river originates?
(a) Amarkantak (b) Aravalies
(c) Betul (d) Nashik

82. Tapi river falls into
(a) Arabian sea (b) Bay of Bengal
(c) Hemavati (d) Mand

83. Amarkantak is the source of
(a) Cauveri (b) Mahi (c) Narmada (d) Tapi

84. Amaravati is the tributaries of
(a) Mahi river (b) Narmada river
(c) Tapi river (d) Cauveri river

85. Which of the following is not a river?
(a) Luni (b) Mahi (c) Indus (d) Aravalies

86. Which among the following dam is located on
Periyar river?
(a) Farakka (b) Hirakud (c) Ukai (d) Idukki

87. Which major dam is located on Betwa river?
(a) Tehri dam (b) Matatila
(c) Ukai (d) Indukki

88. Tehri Dam is located on
(a) Betwa (b) Krishna
(c) Bhagirathi (d) Tapi

89. India Gandhi Canal is located on
(a) Sutlej (b) Tapi (c) Damodar (d) Betwa

90. Kakrapar is located on .......... river.
(a) Tapti (b) Betwa (c) Sutlej (d) Ravi

91. Bhakra Nangal Dam is located on river………
(a) Sutlej (b) Damodar (c) Krishna (d) Ganga

92. Which major dam is located on Krishna river?
(a) Hirakud (b) Nagarjunasagar
(c) Idukki (d) Tehri

93. What per cent of land area of India is under forest
and tree cover as per Indian State Forest Report
2017?
(a) 21.7% (b) 21.4% (c) 23.6% (d) 24.4%

94. Which state of India has the largest forest cover?
(a) Uttar Pradesh (b) Uttarakhand
(c) Madhya Pradesh (d) Chhattisgarh

95. With respect to total Geographical area, which
state has the highest forest cover?
(a) Sikkim (b) Mizoram
(c) Uttar Pradesh (d) Nagaland

96. The largest producer of natural rubber is
(a) Tamil Nadu (b) Kerala
(c) Assam (d) Andhra Pradesh

97. In which state largest coal reserves of India are
found?
(a) Chhattisgarh (b) Jharkhand
(c) Madhya Pradesh (d) Odisha

98. The longest National Highway of India is
(a) NH 7 (b) NH 44
(c) NH 74 (d) NH 47

99. Which two places are connected by NH 44?
(a) Varanasi to Kanyakumari
(b) Leh to Srinagar
(c)  Srinagar to Kanyakumari
(d) Allahabad to Varanasi

100. Which among the following is the smallest
National Highway in India?
(a) NH 44 (b) NH966B
(c) NH 8 (d) NH1

101. The transport which provides door to door
connectivity is
(a) road transport (b) railways
(c) metro (d) water transport

102. The largest ongoing expressway in India is
(a) North-South and East-West Corridor
(b) East-West Corridor
(c) North-South Corridor
(d) None of the above

103. Which project connects four major metropolitan
cities (Delhi, Mumbai, Chennai and Kolkata)?
(a) NS-EW Corridor
(b) Golden Quadrilateral
(c) Pradhan Mantri Bharat Jodo Yojana
(d) East-West Corridor

104. What is the position of Indian Railway in Asia?
(a) Second (b) Third
(c)  Fouth (d) First

105. When was first railway line opened in India?
(a) 1851 (b) 1852 (c) 1853 (d) 1854

106. The first railway line was opened between
(a) Bombay and Thane (b) Pune and Bombay
(c) Goa and Pune (d) Delhi and Agra

107. The first electric train in India started was known
by the name
(a) Deccan Queen (b) Deccan Odissi
(c) Shatabdi (d) Maharaja Express

108. Which among the following is the longest railway
platform in India?
(a) Gorakhpur (b) Kolkata
(c) Khadakpur (d) New Delhi
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109. What is the mascot of Indian Railway?
(a) Misha
(b) Bholu-The guard elephant
(c) Dragon
(d) Waldi

110. Where is the headquarter of Central Railway zone?
(a) Mumbai (b) Jaipur
(c) Kolkata (d) Lucknow

111. Hajipur is the headquarters of which Railway
zone?
(a) South-Western (b) Western
(c) East-Central (d) Eastern

112. Which among the following is the busiest railway
junction of India?
(a) New Delhi (b) Anand Vihar
(c) Mumbai Central (d) Kolkata

113. The longest train route in India connects
(a) Dibrugarh and Kanyakumari
(b) Srinagar and Chennai

(c) Gujarat and Silchar
(d) Kanyakumari and Bhopal

114. Name the fastest train in India.
(a) Bhopal Shatabdi Express (b) Vande-Bharat
(c) Shatabdi (d) Double Decker

115. Which among the following railway has the fastest
track in India?
(a) Darjeeling Himalayan Railway

(b) Gatimaan Express

(c) Konkan Railways

(d) Maharaja Express

116. The first metro which started in India in 1984 is
(a) Delhi Metro (b) Mumbai Metro
(c) Kolkata Metro (d) Jaipur Metro

117. In which among the following year Delhi Metro
started operating?
(a) 2001 (b) 1998
(c) 2005 (d) 2002

118. In 1937, the ‘Tata Air Lines’ started its operation
between
(a) Mumbai and Delhi
(b) Mumbai and Goa
(c) Goa and Kanyakumari
(d) Mumbai and Thiruvannathapuram

119. Who was the first person to take a solo flight from
Mumbai to Karachi in India?
(a) Dhirubhai Ambani (b) JRD Tata
(c) Laxmi Mittal (d) Naresh Goyal

120. Where is Chhatrapati Shivaji International Airport
located?
(a) Mumbai (b) Kolkata
(c) Goa (d) Delhi

121. Sardar Vallabhbhai Patel International Airport is
in
(a) Guwahati (b) Chennai
(c) Ahmedabad (d) Amritsar

122. How many officially notified Inland National
Waterways are there in India?
(a) 120 (b) 85
(c) 135 (d) 111

123. National Waterway 1 runs between
(a) Allahabad to Haldia (b) Kollam to Kottapuram
(c) Lakhipur to Bhanga (d) Sadia to Dhubri

124. Which among the following is the longest
container port of India?
(a) Vishakhapatnam Port (b) Mumbai Port
(c) Jawaharlal Nehru Port (d) Kandla Port

125. Name the port which has been renamed as Deen
Dayal Port?
(a) Kandla port (b) Mumbai port
(c) Chennai port (d) Vishakhapatnam port

126. The 13th major port of India is
(a) Paradip (b) Enayam
(c) Port Blair (d) Cochin

127. Which is the largest natural port of India?
(a) Paradip (b) Tuticorin
(c) Port Blair (d) Vishakhapatnam

128. Which is the busiest port of India?
(a) Mumbai (b) Kandla
(c) Mangalore (d) Cochin

129. Largest volcano of the world is
(a) Etna (b) Fujiyama
(c) Mauna Loa (d) Krakatoa

130. Highest lake of the world is
(a) Caspian (b) Baikal (c) Titicaca (d) Superior

131. Largest lake of the world is
(a) Titicaca (b) Baikal
(c) Superior lake (d) Caspian

132. Largest country (in area) in the world is
(a) China (b) Russia
(c) USA (d) UK

133. Coldest place of the world is
(a) The great Barrier (b) Philipines
(c) Verkhoyansk (d) Andes Central
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134. Longest Mountain Range Andes Central is located in
(a) UK (b) Nepal
(c) South America (d) Australia

135. The Great Barrier reef located in
(a) USA (b) Africa
(c) South America (d) Australia

136. Longest River of the world is
(a) Loa (b) Amazon
(c) Ob (d) Nile

137. Longest river of Southern India is
(a) Krishna (b) Godavari
(c) Cauveri (d) Mahi

138. Indira Gandhi Canal is known as
(a) Indian Canal (b) Rajasthan Canal
(c) State Canal (d) Uri Canal

139. The longest sea beach of India is Marina beach,
located in
(a) Sikkim (b) Odisha (c) Gujarat (d) Chennai

140. The largest fresh lake of India is
(a) Chilka lake (b) Wular lake
(c) Govind sagar (d) None of the above

141. The largest artificial lake of India is
(a) Chilka lake (b) Rihand dam
(c) Wular lake (d) Baikal

142. Chilka lake of India is located in
(a) Rajasthan (b) Odisha
(c) Asom (d) Gujarat

143. The largest river island of India is located at
(a) Ganga (b) Krishna
(c) Brahmaputra (d) Narmada

144. The state of India with longest coastline
(a) Jammu and Kashmir (b) Odisha
(c) Chennai (d) Gujarat

145. The longest rail-road bridge Bogibeel bridge is
located on which river
(a) Krishna (b) Brahmaputra
(c) Narmada (d) Ganga

146. The highest airport of India is
(a) Goa Airport
(b) IGI Airport
(c) Leh Airport
(d) Calicut International Airport

147. The longest river with of India without delta is
(a) Narmada (b) Ganga
(c) Brahmaputra (d) Krishna

148. Kunchikal falls situated in
(a) Karnataka (b) Assam
(c) Gujarat (d) Bihar

149. Bogibeel bridge is situated in
(a) Assam (b) Delhi
(c) Odisha (d) Sikkim

150. Which of the following lake found in India?
(a) Baikal (b) Titicaca
(c) Tso Lkamo (d) None of these

151. Bhupen Hazarikal bridge is the longest river
bridge situated on
(a) Ganga river (b) Narmada river
(c) Lohit river (d) Lao river

Environment and Ecology
152. Who coined the term Ecology?

(a) E Haeckel (b) E Davis
(c) K Richard (d) R Johnsen

153. Ecosystem is the smalles unit of
(a) Ionosphere (b) Lithosphere
(c) Biosphere (d) Mesosphere

154. Each step of Food chain represents
(a) Food web (b) Sere
(c) Trophic level (d) Consumers

155. Which is a human made environment?
(a) Mountain (b) Sea
(c) Road (d) Lagoon

156. Which is an example of Terrestrial ecosystem?
(a) Tropical rain forest (b) River
(c) Streams (d) All of these

157. The most toxic ogranisms in any Ecosystem will
be the
(a) Producers (b) Primary consumers
(c) Secondary consumers (d) Soils

158. Which gas is responsible for green house effect?
(a) Hydrogen (b) Carbon dioxide
(c) Neon (d) Sulphur dioxide

159. which fuel causes minimum air pollution?
(a) Coal (b) Hydrogen
(c) Diesel (d) Kerosene

160. Acid rain is cuased by
(a) Hydro carbon
(b) Carbon dioxide
(c) Carbon monoxide
(d) Nitrogen oxide and Sulphur dioxide
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1 (a) 2 (b) 3 (a) 4 (b) 5 (b) 6 (b) 7 (b) 8 (a) 9 (a) 10 (d)

11 (d) 12 (a) 13 (a) 14 (b) 15 (b) 16 (a) 17 (d) 18 (a) 19 (b) 20 (d)

21 (c) 22 (d) 23 (c) 24 (c) 25 (d) 26 (b) 27 (b) 28 (d) 29 (c) 30 (b)

31 (c) 32 (d) 33 (c) 34 (b) 35 (a) 36 (b) 37 (b) 38 (d) 39 (c) 40 (a)

41 (d) 42 (a) 43 (d) 44 (c) 45 (b) 46 (c) 47 (a) 48 (c) 49 (a) 50 (a)

51 (b) 52 (d) 53 (a) 54 (b) 55 (a) 56 (a) 57 (a) 58 (c) 59 (b) 60 (c)

61 (a) 62 (d) 63 (a) 64 (a) 65 (c) 66 (d) 67 (d) 68 (d) 69 (c) 70 (a)

71 (a) 72 (a) 73 (d) 74 (b) 75 (d) 76 (a) 77 (d) 78 (b) 79 (d) 80 (c)

81 (a) 82 (a) 83 (c) 84 (d) 85 (d) 86 (d) 87 (b) 88 (c) 89 (a) 90 (a)

91 (a) 92 (b) 93 (d) 94 (c) 95 (b) 96 (b) 97 (b) 98 (b) 99 (c) 100 (b)

101 (a) 102 (a) 103 (b) 104 (a) 105 (c) 106 (a) 107 (a) 108 (a) 109 (b) 110 (a)

111 (c) 112 (c) 113 (a) 114 (b) 115 (c) 116 (c) 117 (d) 118 (a) 119 (b) 120 (a)

121 (c) 122 (d) 123 (a) 124 (c) 125 (a) 126 (b) 127 (d) 128 (a) 129 (c) 130 (c)

131 (c) 132 (b) 133 (c) 134 (c) 135 (d) 136 (d) 137 (b) 138 (b) 139 (d) 140 (b)

141 (b) 142 (b) 143 (c) 144 (d) 145 (d) 146 (c) 147 (a) 148 (a) 149 (a) 150 (c)

151 (c) 152 (a) 153 (c) 154 (c) 155 (c) 156 (a) 157 (c) 158 (b) 159 (b) 160 (d)

Answers



Constitution Making
l The idea to have a Constitution was given by MN

Roy (A pioneer of Communist Movement in India) in
1934.

l The Constitution was framed by the Constituent
Assembly of India, set-up on 16th May, 1946 in
accordance with the Cabinet Mission Plan.

l The first meeting of Constituent Assembly was held
on 9th September, 1946. Under the chairmanship
of Sachchidananda Sinha.

l Dr Rajendra Prasad and HC Mukherjee were
elected as the President and Vice-President
respectively on 11th December, 1946.

l BN Rau was appointed as the Constitutional Advisor.
l The Chairman of the Drafting Committee was

Dr BR Ambedkar, also known as the Father of the
Indian Constitution.

l The Constituent Assembly took 2 years, 11 months
and 18 days to complete the Constitution.

l The Constitution, is adopted on 26th November,
1949, contained a Preamble, 395 Articles divided
into 22 Parts and 8 Schedules (Presently 12
Schedules).

l The Constitution came into force on 26th January,
1950, known as Republic Day of India.

Sources of the Indian Constitution

UK ¢ Rule of Law, Cabinet System,
Prerogative Writs, Parliamentary
Government, Bicameral Parliament,
CAG Office, Single Citizenship,
Law making Procedures,

USA ¢ Written Constitution,
Vice-President as the Ex-officio
Chairman of Upper House,
Fundamental Rights, Supreme
Court, Provision of States,
Independence of Judiciary and
Judicial Review, Preamble

Erstwhile
USSR

¢ Fundamental Duties

Australia ¢ Concurrent List, Joint sitting in the
Preamble

Japan ¢ Procedure established by law

Germany ¢ Suspension of Fundamental Rights
during the Emergency

Canada ¢ Scheme of federation with a strong
Centre, Distribution of powers between
the Centre and the States and placing
Residuary Powers with the Centre

Ireland ¢ Concept of Directive Principles of
State Policy, Method of election of
the President

South Africa ¢ Procedure for amendment of the
Constitution and election of
member of Rajya Sabha

France ¢ Republic and the ideals of liberty,
equality and fraternity in the preamble

List of Schedules

First Schedule Name of States and UTs and
their Territorial Extent

Second Schedule Salaries and emoluments of
President, Governor, Chief
Judges and Auditor General

Third Schedule Forms of oath and affirmation of
Members of Legislatures,
Ministers, Judges and Auditor
General

Fourth Schedule Allocation of seats in the Rajya
Sabha

Fifth Schedule Administration and control of
Scheduled Areas and Scheduled
Tribes

Sixth Schedule Administration of Tribal Areas in
the state of Assam, Meghalaya,
Tripura and Mizoram
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Seventh Schedule Distribution of power between the
Union and the State Government
(Union List, State List and
Concurrent List)

Eighth Schedule Languages recognised by Constitution

Ninth Schedule Validation of certain Acts and
Regulations

Tenth Schedule Anti-Defection Law

Eleventh
Schedule

Panchayats (Rural Local
Government)

Twelfth Schedule Municipalities (Urban Local
Government)

Fundamental Rights
l The Fundamental Rights are provided in part III

(Articles 12-35) of the Indian Constitution.
l Originally, there were seven, Fundamental rights

but after depletion of right to property, their
number reduced to six.
The six Fundamental Rights are given as follows

1. Right to equality (Articles 14-18)
2. Right to liberty (Articles 19-22)
3. Right against exploitation (Articles 23-24)
4. Right to freedom of religion (Articles 25-28)
5. Cultural and educational rights (Articles 29-30)
6. Right to constitutional remedies (Article 32)

Fundamental Duties
l There are 11 Fundamental duties (Earlier 10

fundamental duties) in our Indian Constitution,
which are incorporated in Article 51A in Part
IVA of Indian Constitution.

l These were included on the recommendations of
Swarna Singh Committee (42nd Amendment
Act) in 1976.

Parliament
The Indian Parliament consist of Lok Sabha, Rajya
Sabha and President (Article 79).

The Constitution of India has provided for the
Parliamentary form of government.

Rajya Sabha (Article 80)
l It is the Upper House of the Parliament.
l Its maximum strength is 250, out of which 12

members are nominated  by President from the
fields of science, art, literature and social service.

l Its members are indirectly elected by state legislatures.
l 1/3rd of its members retire every second year

(their tenure is of 6 years).
l It is a permanent body and is not subject to

dissolution.
l Chairman is the presiding officer of Rajya Sabha.

Venkaiah Naidu is the current Vice-President of
India and chairman of Rajya Sabha.

Lok Sabha (Article 81)
l It is the Lower House of the Parliament.
l Its maximum strength is 552, of which 530

represents States, 20 represents Union Territories
and 2 are nominated by President from Anglo
Indian community.

l It is not a permanent body and is subject to
dissolution.

l Members hold the office for the period of 5 year.

Qualifications
For Members of the Parliament Article 84 provides
for the eligibility for membership of the Parliament.
The conditions are

(a) citizen of India;

(b) atleast 25 years of age for the Lok Sabha and
30 years of age for the Rajya Sabha; and

(c) possess such other qualifications as may be
prescribed by the Parliament.

President
l He is the head of the Union Executive and the

first citizen of India.
l President of India is the executive head of Union

Government and Supreme Commander of the
Armed forces.

l The President is elected indirectly through
electoral college consisting of the elected
members of both Houses of Parliament and that
of state legislative assemblies.

l The oath to the office of President is
administered by Chief Justice of India.

Qualifications
l Must be a citizen of India. Have completed the

age of 35 years.
l Be qualified for election as a member of Lok Sabha.
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l Must not hold any office of profit.
l President can resign from his office by

addressing his resignation letter to the
Vice-President.

l He can be removed through the process of
impeachment on the ground of violation of the
Constitution.

l Vice-President acts as a President in case of
latter’s absence.

Presidents of India

Name Years

Dr Rajendra Prasad 1950-62

Dr S Radhakrishnan 1962-67

Dr Zakir Hussain 967-69

VV Giri 969

Justice M Hidayat-ul-lah 1969

VV Giri 1969-74

F Ali Ahmed 1974-77

BD Jatti 1977

N Sanjeeva Reddy 1977-82

Giani Zail Singh 1982-87

R Venkataraman 1982-92

Dr SD Sharma 1992-97

KR Narayanan 1997-02

Dr APJ Abdul Kalam 2002-07

Mrs Pratibha Patil 2007-12

Pranab Mukherjee 2012-17

Ramnath Kovind 2017 till now

Prime Minister
l The Prime Minister elected by Lok Sabha. He is

the leader of Lok Sabha.
l As per Article 75 of the Indian Constitution, the

Prime Minister shall be appointed by President.
l The term of the Prime Minister’s office is not

fixed.
l He remain in office during the pleasure of the

President.
l He is administered Oath of the office by

President of India.

Prime Ministers of India

Name Years

Pandit Jawaharlal Nehru 1947-1964

Gulzarilal Nanda 1964

Lal Bahadur Shastri 1964-66

Gulzarilal Nanda 1966

Indira Gandhi 1966-77

Morarji Desai 1977-79

Charan Singh 1979-80

Indira Gandhi 1980-84

Rajiv Gandhi 1984-89

VP Singh 1989-90

Chandra Shekhar 1990-91

PV Narsimha Rao 1991-96

Atal Bihari Vajpayee 1996

HD Deve Gowda 1996-97

IK Gujral 1997-98

Atal Bihari Vajpayee 1998-99

Atal Bihari Vajpayee 1999-04

Dr Manmohan Singh 2004-14

Narendra Modi 2014- Till Date

Judicial System

Supreme Court of India
l The Supreme Court (SC) stands at the apex of

‘The Judicial System of India’.
l Article 124 of the Constitution, deals with the

establishment of Supreme Court.
l Under Article 130, the Constitution declares

Delhi as the seat of the Supreme Court.
l At present, the Supreme Court consists of 34

judges (including Chief Justice of India).
l Chief Justice of India (CJI) is appointed by the

President and other judges of SC are appointed by
President after consultation with CJI. Judges
holds the office until he attains the age of 6 years.

Qualifications of the Judges
l He should be a citizen of India.
l Must have been a judge of HC for 5 years; or
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l Must have been an advocate of a HC for 10
years; or should be distinguished jurist.

l Oath to the judges of Supreme Court is
administered by President or some person
appointed by him for this purpose.

High Court
l The Constitution of India provides a High Court

for each state, but Parliament can establish a
common High Court for two or more or a state
and a Union Territory. There are 25 High
Courts in India this time.

l The judges of the High Court are appointed by
the President (Article 217).

Qualification of Judges
l He should be a citizen of India. He should have

held judicial office in the Territory of India for
10 years; or

l He should have been an advocate of a High
Court (or High Courts in succession) for
10 years.

l Governor of a state administers the oath of the
office to the judges of High Court.

l A judge of HC holds the office until he attains
the age of 62 years.

Local Self Government

Panchayats
[73rd Amendment Act, 1992]
l Panchayats are local self government at rural level.
l Part IX of the Indian Constitution provides for

three tier system of Panchayats, namely :

(i) Gram Panchayat (village level)

(ii) Panchayat Samiti (intermediate level)

(iii) Zila Parishad (district level)
l All the seats in Panchayats are filled by direct

elections and the electorate is called ‘Gram
Sabha’.

l State Election Commission looks after the
elections to the Panchayats.

l Rajasthan is the first state in India to implement
Panchayati Raj.

Municipalities
[74th Amendment Act]
l Part IXA provides for local self government in

urban areas.
l It deals with the following levels of local self

governments.
l Nagar Panchayat (for transformed area from rural

to urban).
l Municipal Council (for smaller urban area).
l Municipal Corporation (for larger urban area).
l Provisions like reserved seats, age eligibility,

functions are similar to that of Panchayats.

Some Important Articles

u Article 315 deals with public service
Commission for the Union and for the state.

u Article 324 to 326 of Indian Constitution deals
with election commission and the process of
elections in India.

u Article 352 to Article 360 is deals with
emergency.

u Article 360 is deals with financial emergency.
u Article 365 is related with presidential rule in

States.
u Article 368 of the Constitution related with its

amendment process in Constitution of India.

National Symbols of India

National Flag
l Also called ‘Tiranga’, horizontal tricolour with

equally sized. There colours are-deep saffron,
white and green.

l In the centre of National Flag is a navy blue
wheel with 24 spokes known as Ashoka Chakra.

l It was designed by Pingli Venkayya adopted on
22nd July, 1947.

National Emblem
l Lion capital of Ashoka at Sarnath was adopted as

the National Emblem of India on 24th January,
1950.

l Devanagari Script-‘Satyameva Jayate’, a quote
taken from Mundaka Upanishad inscribed below
the abacus of Lion capital.
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1. The idea to have a Constitution was given by

(a) Rajendra Prasad (b) M N Roy
(c) Dr BR Ambedkar (d) H C Mukherjee

2. The Constitution was framed by the Constituent
Assembly of India, set up on

(a) 16th May, 1946 (b) 20th August, 1950
(c) 28th August, 1950 (d) 30th December, 1952

3. Who is known as the father of the Indian
Constitution?

(a) Dr B R Ambedkar (b) H C Mukherjee
(c) Dr Rajendra Prasad (d) Sardar Patel

4. The Constituent Assembly took 2 years, 11
months and ……… days to complete the
Constitution.

(a) 12 (b) 16
(c) 18 (d) 22

5. The Constitution is adopted in India on 26th
November, ………

(a) 1946 (b) 1947
(c) 1948 (d) 1949

6. National Flag was designed by

(a) H C Mukherjee (b) Dr B R Ambedkar
(c) Pingali Venkayya (d) Dr John Mathai

7. How many articles and schedules were present in
the original Constitution of India?

(a) 395 and 10 (b) 395 and 8
(c) 404 and 10 (d) 404 and 8

8. The concept of single citizenship has been adopted
from the Constitution of

(a) Britain (UK) (b) America
(c) Canada (d) USSR

9. Which of the following features of Indian
Constitution has been borrowed from American
Constitution?

(a) Concurrent List (b) Fundamental Duties
(c) Fundamental Rights (d) Directive Principles

10. The Constitution of India borrowed the procedure
of Constitutional Amendment from the
Constitution of

(a) South Africa (b) France
(c) Ireland (d) Canada

11. Which of the following terms was not inserted into
the preambly by 42nd Amendment Act of 1976?

(a) Socialist (b) Secular
(c) Integrity (d) Fraternity

12. Who said that the preamble is an ‘identity’ card of
our Constitution?

(a) KM Munshi (b) NA Palkhivala
(c) DD Basu (d) Ernest Barker

13. The Indian Constitution has borrowed the idea of
preamble from the Constitution of

(a) France (b) Weimar Germany
(c) USA (d) Australia

14. Which of the following was originally a
Fundamental Right but now its only a legal right?

(a) Right to property
(b) Right to vote
(c) Right to contest election
(d) None of the above

15. The Fundamental Rights are enshrined in which
part of the Indian Constitution?

(a) Part II (b) Part III
(c) Part IV (d) Part IVA
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National Calendar
l Saka Calendar was introduced by the Calendar

committee in 1957.
l It way officially started on 22nd March, 1957.

National Anthem
l ‘Jana Gana Mana’ was written by Rabindranath

Tagore and officially adopted by Constituent

Assembly as the Indian National Anthem on
24th January, 1950.

Other Symbols

National Flower Lotus

National Tree Banyan

National Animal Royal Bengal Tiger

National Aquatic Animal Ganges River dolphin

National Bird Indian peacock



16. Under which articles of the Constitution are the
cultural and educational rights granted?

(a) Article 29 and 30 (b) Article 25 and 26
(c) Article 31 and 32 (d) Article 23 and 24

17. Right to Constitutional Remedies is a

(a) Fundamental Right
(b) Legal Right only
(c) Constitutional Right only
(d) Natural Right

18. Untouchability is abolished under which article of
the Constitution?

(a) Article 17 (b) Article 18
(c) Article 14 (d) Article 15

19. The power to issue writs by the Supreme Court
has been envisaged under which article?

(a) Article 226 (b) Article 25
(c) Article 32 (d) Article 14

20. The fundamental duties were incorporated in the
Constitution on the recommendations of which
committee?

(a) Swarna Singh Committee
(b) Shah Committee
(c) Ashok Mehta Committee
(d) None of the above

21. Which of the following is not a part of Indian
Parliament?

(a) Lok Sabha (b) Rajya Sabha
(c) President of India (d) Making of Pakistan

22. Who acts as the ex-officio chairman of Rajya Sabha?

(a) President (b) Vice-President
(c) Leader of Opposition (d) Seniormost Member

23. It is a permanent body and is not subject to
dissolution

(a) Rajya Sabha (b) Lok Sabha
(c) Both (a) and (b) (d) None of these

24. What is the term for a member of Rajya Sabha?

(a) 5 years (b) 4 years
(c) 2 years (d) 6 years

25. What is the maximum strength of Rajya Sabha in
India?

(a) 200 (b) 205 (c) 502 (d) 250

26. How many members are nominated to Lok Sabha
by the President from Anglo-Indian Community?

(a) 1 (b) 2 (c) 3 (d) 4

27. What is the maximum strength of the Lower
House of Indian Parliament?

(a) 530 (b) 545 (c) 550 (d) 552

28. What is minimum age required to contest in
elections to the Lok Sabha?

(a) 25 (b) 30 (c) 35 (d) 40

29. What can be the maximum gap between two
consecutive sessions of Parliament?

(a) 3 months (b) 6 months
(c) 9 months (d) 12 months

30. Who has the final authority to decide whether a
bill is a money bill or not?

(a) Prime Minister (b) President
(c) Finance Minister (d) Speaker of Lok Sabha

31. Which among the following are not included in
the electoral college for electing the President of
India?

(a) Elected members of Rajya Sabha
(b) Elected members of Lok Sabha
(c) Elected members of state legislative assemblies
(d) Elected members of state legislative councils

32. If the President wants to resign from office, he
may do so by writing to the

(a) Prime Minister
(b) Speaker of Lok Sabha
(c) Vice-President
(d) Chief Justice of India

33. Which emergency has never been operated in
India?

(a) National Emergency
(b) Constitutional Emergency
(c) Financial Emergency
(d) None of the above

34. Who is the only President of India to be elected
twice?
(a) S Radhakrishanan (b) KR Narayana
(c) Rajendra Prasad (d) R Venkataraman

35. What is minimum age for President of India?

(a) 25 (b) 30 (c) 35 (d) 45

36. The oath to the office of President is administered
by

(a) Vice-President of India
(b) Chief Justice of India
(c) Chairman of Lok Sabha
(d) Chairman of Rajya Sabha
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37. Who is the Supreme Commander of the Armed
Forces?

(a) Chief Justice of Supreme Court
(b) Speaker of Lok Sabha
(c) President of India
(d) None of the above

38. Who was the first Vice-President in India?

(a) Dr S Radhakrishnan (b) Vv Giri
(c) BD Jatti (d) Dr SD Sharma

39. Who was India’s first Vice-President to die in
office?

(a) VV Giri
(b) Krishan Kant
(c) Zakir Hussain
(d) Bhairon Singh Shekhawat

40. Under which article of Indian Constitution, the
Prime Minister is appointed by the President?

(a) Article 73 (b) Article 74
(c) Article 75 (d) Article 76

41. The Prime Minister holds office during the
pleasure of the

(a) Chief Justice of India (b) Lok Sabha
(c) President (d) Vice-President

42. Who distributes portfolio among the ministers of
Union Cabinet?

(a) Cabinet Secretary (b) Lok Sabha Speaker
(c) Prime Minister (d) Vice-President

43. Who was the first acting Prime Minister of India?

(a) Lal Bahadur Shastri (b) Gulzari Lal Nanda
(c) IK Gujral (d) Charan Singh

44. Who was the first Prime Minister of India to born
after Independence?

(a) Atal Bihari Vajpayee (b) Rajiv Gandhi
(c) Manmohan Singh (d) Narendra Modi

45. Which article of Indian Constitution deals with
the establishment of Supreme Court?

(a) Article 121 (b) Article 124
(c) Article 127 (d) Article 130

46. The power to increase the number of judges in the
Supreme Court lies with whom?

(a) President of India
(b) Chief Justice of India
(c) Union Ministry of Law
(d) The Parliament

47. A judge of the Supreme Court of India holds
office until be attains the age of

(a) 58 years (b) 60 years (c) 62 years (d) 65 years

48. Which of the following despotes is covered under
the original Jurisdiction of Supreme Court?

(a) Relating to civil matters
(b) Relating to criminal cases
(c) Between two states of the Indian Union
(d) Between two citizens of India

49. The total number of High Courts in India at
present is

(a) 21 (b) 24 (c) 25 (d) 26

50. Who administers the oath of office to a High
Court Judge?

(a) President
(b) Governor
(c) Chief Justice of India
(d) Chief Justice of that High Court

51. Who decides the number of judges in a High
Court?

(a) State Government (b) President
(c) Governor of State (d) Parliament

52. To be appointed as judge of a High Court, a
person should have been advocate of a High Court
for

(a) 5 years (b) 10 years (c) 15 years (d) 20 years

53. The Union Territory of Puducherry falls under the
jurisdiction of which state High Court?

(a) Kerala (b) Karnataka
(c) Tamil Nadu (d) Andhra Pradesh

54. In which year, were the High Courts at Bombay,
Calcutta and Madras established?

(a) 1856 (b) 1860 (c) 1862 (d) 1866

55. Which Constitutional Amendment act provided
Constitutional status to the Panchayati Raj
Institutions?

(a) 69th Amendment (b) 73rd Amendment
(c) 74th Amendment (d) 92nd Amendment

56. Panchayats are local ……… government to rural
level.

(a) State (b) Semi
(c) Self (d) None of these

57. The Indian Constitution provides for ……… tier
system of Panchayats.

(a) 2 (b) 3 (c) 4 (d) 5
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58. Which one is not related to Municipalities?

(a) Municipal Council (b) Municipal Corporation
(c) Zila Parishad (d) Nagar Panchayat

59. Which part of the Constitution of India is entitled
‘The Panchayats’?

(a) Part IXA (b) Part IX
(c) Part XIV (d) Part XIV A

60. Which was the first state to implement Panchayati
Raj System in India?

(a) Maharashtra (b) Rajasthan
(c) Andhra Pradesh (d) Tamil Nadu

61. What is the minimum age required to contest in
elections to the Panchayats?

(a) 18 years (b) 21 years
(c) 25 years (d) 30 years

62. Part IXA of the Constitution of India contains
provisions related to

(a) Panchayats (b) Municipalities
(c) Cooperative Societies (d) Tribunals

63. Schedule that deals with official languages of India

(a) 9th (b) 11th
(c) 8th (d) None of these

64. How many seat(s) is/are reserved for women and
SC/STs at all levels of Panchyats?

(a) 50% seats (b) 25% seats

(c)
1

3
rd seats (d)

3

4
th seats

65. 74th Amendment Act is related to

(a) Judicial review (b) Panchayats
(c) Muncipalities (d) State commission

66. Which year is related to 73rd Amendment Act of
Indian Constitution?

(a) 1962 (b) 1972 (c) 1982 (d) 1992

67. Which of the following is not a local self
government?

(a) Panchayats (b) Municipalities
(c) Both (a) and (b) (d) Judicial

68. Municipal council is related to

(a) Luger urban area (b) village area
(c) rural area (d) smaller urban area

69. Which of the following is related for transformed

area from rural to urban?

(a) Nagar Panchayat
(b) Municipal Council
(c) Municipal Corporation
(d) All of the above

70. What is the minimum of required to contest in
elections to the panchayats?

(a) 16 (b) 17 (c) 20 (d) 21

71. When was the National Flag adopted?

(a) 22nd July, 1947 (b) 24th January, 1950
(c) 26th January, 1950 (d) 22nd March, 1957

72. When was National Calendar adopted?

(a) 22nd July, 1947 (b) 26th January, 1950
(c) 26th April, 1957 (d) 22th March, 1957

73. Who composed the song Vande Mataram?

(a) Auribindo Ghosh
(b) Bankim Chandra Chatterji
(c) Rabindranath Tagore
(d) Satyajit Ray

74. Which is the National Aquatic Animal of India?

(a) Gangetic Dolphine (b) Turtle
(c) Black Cobra (d) None of these

75. What is the name of National calendar of India?

(a) Vikrama Calendar (b) Hizri Calendar
(c) Saka Calendar (d) None of these
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1 (b) 2 (a) 3 (a) 4 (c) 5 (d) 6 (c) 7 (b) 8 (a) 9 (c) 10 (a)

11 (d) 12 (b) 13 (c) 14 (a) 15 (b) 16 (a) 17 (a) 18 (a) 19 (c) 20 (a)

21 (d) 22 (b) 23 (a) 24 (d) 25 (d) 26 (b) 27 (d) 28 (a) 29 (b) 30 (d)

31 (d) 32 (c) 33 (c) 34 (c) 35 (c) 36 (b) 37 (c) 38 (a) 39 (b) 40 (c)

41 (c) 42 (c) 43 (b) 44 (d) 45 (b) 46 (d) 47 (d) 48 (c) 49 (c) 50 (b)

51 (b) 52 (b) 53 (c) 54 (c) 55 (b) 56 (c) 57 (b) 58 (c) 59 (b) 60 (b)

61 (b) 62 (b) 63 (c) 64 (c) 65 (c) 66 (d) 67 (d) 68 (d) 69 (a) 70 (d)

71 (a) 72 (d) 73 (b) 74 (a) 75 (c)

Answers



First in World

The first person to reach Mount
Everest

Sherpa Tenzing

The first country to issue paper
currency

China

The first country to prepare a
Constitution

USA

The first country to send man to
the Moon

USA

The first person to land on the
Moon

Neil Armstrong

The first person to reach in space Yuri Gagarin
(Russia)

The first shuttle to go in space Columbia

The first spacecraft to reach on
Mars

Viking-I

The first woman Prime Minister
of a country

S. Bandarnaike
(Sri Lanka)

The first man to compile
Encyclopedia

Aspheosis (Athens)

The first woman to climb Mount
Everest

Mrs. Junko Tabei
(Japan)

The first woman cosmonaut of the
world

Velentina
Tereshkova
(Russia)

The first woman Chairperson of
the UN General Assembly

Vijaya Lakshmi
Pandit

First in India (Male)

The first President of Republic
of India

Dr. Rajendra Prasad

The first Prime Minister of free
India

Pt. Jawaharlal
Nehru

The first Indian to win Nobel
Prize

Rabindranath
Tagore

The first President of Indian
National Congress

W.C. Banerjee

The first British Governor
General of India

Warren Hastings

The first British Viceroy of India Lord Canning

The first Governor General of
free India

Lord Mountbatten

The first and the last Indian to
be Governor General of free
India

C. Rajgopalachari

The first Indian to join the ICS Satyendra Nath
Tagore

India’s first man in space Rakesh Sharma

The first Indian
Commander-in-Chief of India

General Cariappa

The President of India who died
while in office

Dr. Zakir Hussain

The first Field Marshal of India S.H.F. Manekshaw

The first Indian Air Chief
Marshal

S. Mukherjee

The first Indian Naval Chief Vice Admiral R.D.
Katari

The first judge of International
Court of Justice

Dr. Nagendra Singh

The first Speaker of the Lok
Sabha

GV Mavalankar

The first Vice-President of India Dr. Radhakrishnan

First Atomic Reactor Apsara

The first person to receive
Paramveer Chakra

Major Somnath
Sharma

The first Chief Election
Commissioner

Sukumar Sen

The first person to receive
Magsaysay Award

Acharya Vinoba
Bhave
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The first foreigner to receive
Bharat Ratna

Khan Abdul Ghaffar
Khan

The first Chief Justice of
Supreme Court

Justice Hiralal J.
Kania

First in India (Female)

The first woman Governor of a
State in free India

Sarojini Naidu

The first woman Prime Minister Indira Gandhi

The first woman to climb Mount
Everest

Bachhendri Pal

The first woman to climb Mount
Everest twice

Santosh Yadav

The first woman President of
Indian National Congress

Annie Besant

The first woman Chief Justice
of High Court

Leela Seth

The first woman pilot in Indian
Air Force

Harita Kaur Dayal

The first lady to become Miss
World

Reita Faria

The first woman Judge in Supreme
Court

Fatima Bibi

The first woman IPS Officer Kiran Bedi

The first woman to cross
English channel

Aarti Saha

First female fighter pilot in Indian
Navy

Shivangi Singh

First female excavation engineer in
India

Shivani Meena

Important Date/Days

9th January Pravasi Bhartiya Diwas

12th January National Youth Day (Birthday
of Swami Vivekanand)

15th January Army Day

24th January Rashtriya Balika (Girl Child) Day

30th January Martyr’s Day (Mahatma
Gandhi’s Martyrdom Day)

28th February National Science Day

3rd March National Defence Day, World
Wildlife Day

8th March International Women’s Day

22nd March World Water Day

7th April World Health Day

22nd April World Earth Day

1st May International Labour Day

31st May World Anti-Tobacco Day

21st June World Yoga Day

29th July International Tiger Day

26th July Kargil Victory Day

15th August Independence Day

20th August Sadbhavana Diwas

29th August National Sports Day

5th September Teacher’s Day

14th September Hindi Divas

27th September World Tourism Day

2nd October Gandhi Jayanti

8th October Indian Air Force Day

14th November Children Day

1st December World AIDS Day

7th December Armed Forces Flag Day

10th December Human Right Day

16th December Vijay Diwas

23rd December Kisan Diwas

25th December Good Governance Day

Important Countries with
Capitals and Currencies

Country Capital Currency

Afghanistan Kabul Afghani

Algeria Algiers Algerian Dinar

Angola Luanda New Kwanza

Argentina Buenos Aires Peso

Australia Canberra Australian Dollar

Austria Vienna Euro

Bangladesh Dhaka Taka

Belgium Brussels Euro

Bhutan Thimphu Ngultrum

Bostwana Gaborone Pula

Brazil Brasilia Brazilian Real

Cambodia Phnom-Penh Riel

Canada Ottawa Canadian Dollar

Chile Santiago Peso

China Beijing Yuan, Renminbi

Colombia Bogota Peso

Denmark Copenhagen Krone

Egypt Cairo Egyption Pound
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Country Capital Currency

Ethiopia Adis Ababa Birr

Finland Helsinki Euro (Formerly
Morka)

France Paris Euro (Formerly
French Franc)

Georgia Tbilisi Lari

Germany Berlin Euro

Greece Athens Euro

Iceland Reykjavik Krona

India New Delhi Rupee

Indonesia Jakarta Rupiah

Iran Tehran Toman

Iraq Baghdad Dinar

Israel Jerusalem Israeli New Shekel

Italy Rome Euro

Jamaica Kingston Jamaican dollar

Japan Tokyo Yen
Kazakhstan Astana Tenge
Kenya Nairobi Shilling
Kuwait Kuwait City Kuwait Dinar
Latvia Riga Euro
Liberia Monrovia Liberian Dollar
Libya Tripoli Libyan Dinar
Mauritius Port Louis Rupee
Mongolia Ulaanbaatar Togrog
Morocco Rabat Dirham
Mozambique Maputo Metical
Myanmar Naypyidaw Kyat
Namibia Windhoek Namibian Dollar
Nepal Kathmandu Rupee
Netherlands Amsterdam Euro
Nigeria Abuja Naira
North Korea Pyongyang Won (WPW)
Norway Oslo Krone
Pakistan Islamabad Rupee
Philippines Manila Peso
Poland Warsaw Zloty
Portugal Lisbon Euro
Qatar Doha Riyal
Russia Moscow Ruble
Saudi Arabia Riyadh Riyal
Singapore Singapore Dollar
Somalia Mogadishu Somali Shilling
South Africa Pretoria/Cape

town/Bloemfontein
South African Rand

Country Capital Currency

South Korea Seoul Won (KRW)
South Sudan Juba Sudanese Pound
Spain Madrid Euro
Sri Lanka Colombo/Sri

Jayawadenepura
Kotte

Rupee

Sudan Khartoum Pound
Sweden Stockholm Krona
Switzerland Bern Swiss Franc
Taiwan Taipei Taiwan New Dollar
Thailand Bangkok Baht
Turkey Ankara Lira
Uganda Kampala Uganda Shilling
UK London Pound Sterling
Ukraine Kiev Hryvnia
USA Washington DC Dollar
Zimbabwe Harare Dollar

State and UTs with their Capitals
and Languages

State or Union
Territory

Capitals Languages

Andaman and
Nicobar Islands

Port Blair Tamil, Hindi,
English

Andhra Pradesh Amaravati Telugu, Urdu

Arunachal Pradesh Itanagar Monpa, Miji

Asom Dispur Assamese, Bengali

Bihar Patna Hindi

Chandigarh Chandigarh Hindi

Chhattisgarh Atal Nagar Hindi

Dadra and Nagar
Haveli and
Daman and Diu

Daman Hindi, Gujarati

Delhi (National
Capital Territory)

New Delhi Hindi

Goa Panaji Konkani, Marathi

Gujarat Gandhinagar Gujarati

Haryana Chandigarh Hindi

Himachal Pradesh Shimla
(Summer)
Dharmshala
(Winter)

Hindi, Pahari

Jammu and
Kashmir

Srinagar
(Summer)
Jammu
(Winter)

Urdu, Kashmiri

53Agniveer General Duty (GD)INDIAN ARMY



State Animals, Birds, Trees and Flowers of India

State/UT Animal Bird Tree Flower

Andhra Pradesh Blackbuck Rose ring Parakeet Neem Jasmine

Arunachal Pradesh Mithun Great hornbill Hollong Lady slipper orchid

Assam One-horned
rhinoceros

White-winged wood duck Hollong Foxtail orchids

Bihar Ox House sparrow Peepal Merigold

Chhattisgarh Wild buffalo Hill myna Sal —

Delhi Nilgai House sparrow — —

Goa Gaur Flame throated bulbul Matti —

Gujarat Asiatic lion Greater flamingo Mango Marigold

Haryana Blackbuck Black francolin Peepal Lotus

Himachal Pradesh Snow leopard Western tragopan Deodar Rhododendron

Jammu and Kashmir Hangul Black necked crane Chinar Lotus

Jharkhand Elephant Koel Sal Palash

Karnataka Elephant Indian roller Sandal Lotus

Kerala Elephant Great hornbill Coconut Golden shower tree

Madhya Pradesh Swamp deer Asian paradise flycatcher Banyan Parrot tree

Maharashtra Giant squirrel Yellow-footed green pigeon Mango Jarul

Manipur Sangai Mrs. Hume’s pheasant Toon Shirui lily

Meghalaya Clouded leopard Hill myna White teak Lady slipper orchid

Mizoram Serow Mrs. Hume’s pheasant Iron wood Red vanda

Nagaland Mithun Blyth’s tragopan Alder Rhododendron

Odisha Sambar Indian roller Banyan Louts

Puducherry Squirrel Asian koel Vilva tree Cannonball
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State or Union
Territory

Capitals Languages

Jharkhand Ranchi Hindi

Karnataka Bengaluru Kannada

Kerala Thiruvanant-h
apuram

Malyalam

Ladakh Leh Ladakhi, Hindi,
English

Lakshadweep Kavaratti Malyalam, French

Madhya Pradesh Bhopal Hindi

Maharashtra Mumbai Marathhi

Manipur Imphal Manipuri

Meghalaya Shillong Khasi, Garo,
English

Mizoram Aizawl Mizo

State or Union
Territory

Capitals Languages

Nagaland Kohima Angami, English

Odisha Bhubaneswar Odiya

Puducherry Puducherry French, English

Punjab Chandigarh Punjabi

Rajasthan Jaipur Hindi, Rajasthani

Sikkim Gangtok Bhutia, Nepali

Tamil Nadu Chennai Tamil

Telangana Hyderabad Telugu, Urdu

Tripura Agartala Bengali, Manipuri

Uttar Pradesh Lucknow Hindi, Urdu

Uttarakhand Dehradun Hindi

West Bengal Kolkata Bengali



Crematoriums of Famous Persons

Crematorium Famous Person (s)

Raj Ghat Mahatma Gandhi

Vijay Ghat Lal Bahadur Shastri

Kisan Ghat Chaudhary Charan Singh

Veer Bhumi Rajiv Gandhi

Ekta Sthal Giani Zail Singh, Chandra
Shekhar, PV Narasimha

Uday Bhoomi KR Narayanan

Shanti Van Jawaharlal Nehru

Shakti Sthal Indira Gandhi

Abhay Ghat Morarji Desai

Samata Sthal Jagjeevan Ram

Karma Bhumi Dr. Shankar Dayal Sharma

Mahaprayan Ghat Dr. Rajendra Prasad

Sadaiv Atal Atal Bihari Vajpayee

Books and their Authors

Books Authors

A Bend in the River V.S. Naipaul

A Village by the Sea Anita Desai

An Equal Music Vikram Seth

Bhagwad Gita, Mahabharat Ved Vyas

Chandrakanta Devkinandan Khatri

Changing India Manmohan Singh

Chitra, Gitanjali, Post
Office

Rabindranath Tagore

Das Capital (The Capital) Karl Marx

Devdas Sharat Chandra Chatterjee

Discovery of India Pt. Jawaharlal Nehru

Books Authors

Durgesh Nandini Bankim Chandra Chatterjee

Exam Warriors Narendra Modi

Godan, Rangbhoomi Munshi Premchand

Goldan Threshold, The
Songs of India

Sarojini Naidu

Guide, Malgudi Days R.K. Narayan

Gulliver’s Travels Janathan Swift

India Divided Rajendra Prasad

Jungle Book Rudyard Kipling

Midnight’s Children Salman Rushdie

My Truth Indira Gandhi

Madhushala Harvansh Rai Bachchan

Meghdoot, Raghuvansham,
Shakuntalam

Kalidasa

Meri Ekyavan Kavitayen Atal Bihari Vajpayee

Panchatantra Vishnu Sharma

The God of Small Things Arundhati Roy

The Golden Gate Vikram Seth

The Judgement Kuldip Nayyar

The Accidental Prime
Minister

Sanjay Baru

The Story of My
Experiments with Truth

Mahatma Gandhi

Train to Pakistan Khushwant Singh

Why I am Hindu Shashi Tharor

Wings of Fire A.P.J. Abdul Kalam

You Can Win Shiv Khera
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State/UT Animal Bird Tree Flower

Punjab Blackbuck Northern goshawk Sheesham —

Rajasthan Camel Great Indian bustard Khejri Rohira

Sikkim Red panda Blood pheasant Rhododendron Noble orchid

Tamil Nadu Nilgiri tahr Emerald dove Palmyra palm Kandhal

Telangana Jinka Indian roller Jammi Tangedu

Tripura Phayre’s langur Green imperial pigeon Agar Nageshwar

Uttarakhand Musk deer Himalayan monal Burans Brahm kamal

Uttar Pradesh Swamp deer Sarus crane Ashok Brahm kamal

West Bengal Fishing cat White-breasted kingfisher Chatian Shephali



Major News Agencies

Name of Agency Headquarter Established

Press Trust of India (PTI) New Delhi 1947

Hindustan Samachar Noida 1948

United News of India New Delhi 1959

Samachar Bharti Bhopal 1967

Asian News International New Delhi 1971

Indo-Asian News Service Noida 1986

Major Newspapers in India

Newspaper Published From Language

Economic Times Mumbai, Delhi English

Hindustan Times Delhi, Patna English

Deccan Chronical Hyderabad English

Mid Day Mumbai English

National Herald Lucknow, Delhi,
Kolkata

English

Pioneer Lucknow, Delhi,
Kanpur

English

Search Light Patna English

The Hindu Bengaluru, Chennai,
Coimbatore

English

The India Express Delhi, Mumbai,
Chennai, Lucknow,
Madhurai,
Ahmedabad

English

The Statesman Kolkata, New Delhi English

The Times of India New Delhi/Mumbai/
Ahmedabad

English

The Tribune Ambala, Chandigarh English

Amar Ujala Allahabad/Agra/Jhansi
/Meerut

Hindi

Hindustan Delhi/Patna Hindi

Nav Bharat Times New Delhi/Mumbai Hindi

Amrit Bazar Patrika Kolkata Bengali

Anand Bazar Patrika Kolkata Bengali

Yugantar Kolkata Bengali

Matrabhoomi Cuttack Odiya

Akali Patrika Jallandhar Punjabi

Dinamani Madurai Tamil

Important Towns on Rivers (World)

Towns Rivers Towns Rivers

Baghdad Tigris Moscow Moskva

Berlin Spree New York Hudson

Budapest Denube Vienna Denube

Cairo Nile Yangon Irrawaddy

Karachi Indus Paris Seine

London Thames

Important Towns on Rivers (India)

Town River

Prayagaraj At the confluence
of the Ganga, Yamuna

Patna Ganga

Varanasi Ganga

Kanpur Ganga

Badrinath Alaknanda

Agra Yamuna

Delhi Yamuna

Mathura Yamuna

Ludhiana Sutlej

Srinagar Jhelum

Lucknow Gomti

Ahmedabad Sabarmati

Kota Chambal

Jabalpur Narmada

Panji Mandavi

Ujjain Shipra

Surat Tapti

Guwahati Brahmaputra

Kolkata Hugli

Cuttack Mahanadi

Hyderabad Musi

Nasik Godavari

Vijayvada Krishna

Tiruchirapalli Cauvery
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Sobriquets and Original Names (World)

Sobriquets Places

Dark Continent Africa

Land of Golden Fleece Australia

Island of peals Bahrain

Land of Lilies Canada

Sugar Bowl of world Cuba

Emerald island lreland

Land of Rising Sun Japan

Hermit Kingdom South Korea

Land of Midnight Sun Norway

City of Seven Hills Rome (Italy)

Land of Lakes Scotland

Sickman of Europe Turkey

Sobriquets and Original Names (India)

Sobriquets Original Name

City of Palaces Kolkata

Golden City Amritsar

Science City of India Bengaluru

Silicon Valley of India Bengaluru

The Silk City of India Bhagalpur

Textile City of India Coimbatore

Pink City Jaipur

Queen of Arabian Sea Kochi

Queen of Mountains Mussoorie

Diamond City of India Surat

The City of Ghats Varanasi

Invention and Discoveries

Invention Inventory

Telescope Galileo

Steam Engine James Watt

Elevator Elisha Otis

Light Bulb Thomas Edison

Radio Guglielmo Marconi

Car Henry Ford

Aeroplane Wright Brothers

Barometer Evanglista Torrecelli

Electronic Computer Dr. Alam M Turing

Gamophone Thomas Alva Edison

Machine Gun James Puckle

Printing Press Johan Gutenberg

Steam Engines James Watt

Telegraph M. Lammond

Nuclear and Space Research
Centres (World)

Research Centre Location

China National Space
Administration

Haidian, Beijing
(China)

European Organisation for Nuclear
Research (CERN)

Switzerland

European Space Research
Organisation (ESRO)

Paris, France

International Space Science
Institute (ISSI)

Bern, Switzerland

Korea Aerospace Research Institute Daejeon, South
Korea

National Aeronautics and Space
Administration (NASA)

Washington,
D.C., United
States

Japan Aerospace Exploration
Agency (JAXA)

Chofu, Tokyo,
Japan

Roscosoms State Corporation for
Space Activities

Moscow, Russia

Space X-Aerospace Company California, USA

Nuclear and Space Research Centres (India)

Centres Locations

Atomic Energy Commission Mumbai

Bhabha Atomic Research Centre
(BARC)

Trombay, Mumbai

College of Satellite
Communication Technology

Ahmedabad

Indian Space Research
Organisation (ISRO)

Bangalore

Nuclear Fuel Complex Hyderabad

Saha Institute of Nuclear Physics Kolkata

Space Commission Bangalore

Tata Institute of Fundamental
Research

Mumbai

Thumba Equatorial Rocket
Launching Station

Thumba, Kerala

Uranium Corporation of India Jaduguda

Vikram Sarabhai Space Centre Thiruvananthapuram
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Indian Armed Forces
l The Indian Armed forces are the military

forces of the republic of India. It consist of
Army, Navy and Air Force.

l The Indian army is placed at number 4 in
all over performance of the world following
United States, Russia and China.

l The Indian Navy is placed at number 7
among world’s most powerful navies.
United States, Russia, China, Japan, United
Kingdom and France are ahead of India in
the List.

l Indian Air Force stands at number 4 in the
list of strongest Air Force in the world
following US, Russia and Israel at top 3
position.

Indian Army Commands

Command HQ Location

Central Lucknow

Eastern Kolkata

Northern Udhampur

Southern Pune

South-Western Jaipur

Western Chandigarh

Training Shimla

Indian Air Force Commands

Command HQ Location

Central Prayagraj

Eastern Shillong

Southern Thiruvananthapuram

South-Western Gandhinagar

Western New Delhi

Training Bengaluru

Indian Navy Commands

Command HQ Location

Western Naval Mumbai

Eastern Naval Vishakhapatnam

Southern Naval Kochi

Andaman and Nicobar Port Blair

Rank System in Armed Forces

Rank in
Army

Rank in Navy Rank in Air Force

Field Marshal Admiral of the
Fleet

Marshal of the IAF

General Admiral Air Chief Marshal

Lt General Vice Admiral Air Marshal

Major General Rear Admiral Air Vice Marshal

Brigadier Commodore Air Commodore

Colonel Captain Group Captain

Lt Colonel Commander Wing Commander

Major Lt Commander Squadron Leader

Captain Lieutenant Flight Lieutenant

Lieutenant Sub-Lieutenant Flying Officer

Indian Defence Training Institutions

Training Institution Place Estd in

Rashtriya Indian Military
College (RIMC)

Dehradun 1922

Army Cadet College
(ACC)

Dehradun 1929

Indian Military Academy
(IMA)

Dehradun 1932

National Defence
Academy (NDA)

Khadakwasla,
Pune

1941

High Altitude Warfare
School (HAWS)

Gulmarg 1948

National Defence College
(NDC)

New Delhi 1960

Officers Training
Academy (OTA)

Chennai 1963

Counter Insurgency and
Jungle Warfare School

Vairengte
(Mizoram)

1970

College of Defence
Management

Secunderabad 1970

College of Combat/Army
War College

Mhow
(Madhya Pradesh)

1971

Army School of Physical
Training (ASPT)

Pune 1978

Army Air Defence College
(AADC)

Gopalpur
(Odisha)

1989

Officers Training Academy
(OTA)

Gaya 2011

Indian National Defence
University (INDU)

Gurgaon
(Haryana)

2013
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Paramilitary and Reserve Forces

Assam Rifles ¢ It was established in 1835
and is the oldest paramilitary
force in the country.

Intelligence Bureau
(IB)

¢ It was set-up in 1920.

Central Reserve Police
Force (CRPF)

¢ It was set-up in 1939.

Territorial Army (TA) ¢ It was established in 1948.

Home Guard ¢ It was established in 1962.

Indo-Tibetan Border
Police (ITBP)

¢ It was established in 1962,
after the Chinese attack.

Central Bureau of
Investigation (CBI)

¢ It was established in 1963.

Border Security
Force (BSF)

¢ It was established in 1965.

Central Industrial
Security Force (CISF)

¢ It was set-up in 1969 after
the recommendations of
Justice B Mukherji.

Important Indian Missiles

Name Class Range (km)

Pralya SRBM 150-500 km

Agni I SRBM 750-1250

Agni II MRBM 2500-3000

Agni III IRBM 3500-5500

Agni IV or
Agni II Prime

IRBM 4000

Agni V ICBM 5000-8000

Agni VI ICBM 8000-12000

Surya ICBM 12000-16000

Prahaar TBM 150

Dhanush SRBM 350

Nirbhay Subsonic Cruise
Missile

1000

Brahmos Supersonic
Cruise Missile

290

Brahmos 2 Hypersonic
Cruise Missile

290

Prithvi I SRBM 150

Prithvi II SRBM 250-350

Prithvi III SRBM 350-600

Sagarika SLBM 700

Shaurya TBM 700

Astra Air to Air Missile 80-100

Nag Anti-Tank 7-10

Name Class Range (km)

ASAT Anti-satellite missile 283 km in LEO

Types of Missile

SRBH-Short Range Ballistic Missile

MRBH-Medium Range Ballistic Missile

IRBH-Intermediate Range Ballistic Missile

SLBH-Submarine Launched Ballistic Missile

TBM-Tactical Ballistic Missile

Submarines of the Indian Navy

Submarines Description

INS Vagir It has superior stealth features such as
advanced acoustic absorption
techniques, low radiated noise levels,
and hydro-dynamically optimised shape.

INS Vela It is the fourth of the six submarines of
scorpene class.

INS Vibhuti It was India’s first indigenously built
missile boat launched at Mazgaon
Docks in Mumbai.

INS Savitri It was India’s first warship fabricated at
Hindustan shipyard Limited in 1990.

INS Shakti It was India’s first indigenously but
submarine.

INS Kalvari It is the first of the Indian Navy’s six
Kalvari-class submarine being built in
India.

INS Arihant It is a class of nuclear-powered balistic
missile submarines built for the Indian
Navy.

INS
Khanderi

It is the second of the Indian Navy’s six
Kalvari-class submarines being built in
India in 2017.

INS Karanj It is the third of the six Kalvari-class
submarine launched in January, 2018.

INS Arighat It is second Arihant class Submarine, to
be commissioned in 2019.

Warships/Base of the Indian Navy

Warship Description

INS Vikrant The first Aircraft carrier of Indian
Navy was INS Vikrant.

INS Viraat INS Viraat is a centaur class aircraft
carrier currently in service with the
Indian Navy.

INS Prahar It is world’s fastest missile ship
commissioned in 1997.
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Warship Description

INS Tarkash Built by Russia, INS Tarkash F50
entered service with the Indian Navy
on 9th November, 2012 and
maintains an active status today.

INS
Vikramaditya

It is a kiev class aircraft carrier.
On 14th June, 2014 inducted into
Indian Navy.

INS
Visakhapatnam

It is the leadship of the
Visakhapatnam-class stealth guided-
missile destroyers of the Indian navy.

INS Kavaratti It is an anti-submarine warfare
corvette of the Indian Navy.

INS Kochi It is the second ship of the
Kolkata-class destroyers built of the
Indian Navy.

INS
Astradharani

It is first totally indigenously-designed
and built torpedo launch and
recovery vessel, commissioned on 6th
October, 2015.

INS Imphal It is third guided missile destroyer
and designed by the Indian Navy. It
is launched in April, 2019.

Important Organisation

United Nations (UN)
l The United Nations (UN) is a world level

organisation formed in 1945.
l It came into existence after World War II to

create a world level organisation that would help
to ensure peace.

l Headquartered in New York City, the UN also has
regional office in Geneva, Vienna and Nairobi.

l UN comprised of 193 member countries. The
193rd member being the newley created South
Sudan.

Important United Nation Agencies

Name of Agency Headquarter Objective

International Labour
Organisation (ILO)
(1919)

Geneva To improve
conditions and
living standards
of workers.

International
Monetary
Fund (IMF) (1945)

Washington
DC

To promotes
international
monetary
cooperation.

Food and
Agricultural
Organisation (FAO)
(1945)

Rome To improve
living conditions
of rural
population.

International Bank
for Reconstruction
and Development
(IBRD) (1944)

Washington
DC

To provide
funds from
different
sources.

United Nations
International
Children’s
Emergency Fund
(UNICEF) (1946)

New York To promote
children’s
welfare all over
the world.

International Organisation

Name of Agency Headquarters Member

World Trade
Organisation (WTO)

Geneva (Switzerland) 164

World Health
Organisation (WHO)

Geneva 194

South Asian
Association for
Regional Cooperation
(SAARC)

Kathmandu (Nepal) 8

Asia Pacific Economic
Cooperation (APEC)

Singapore 21

Organisation of the
Petroleum Exporting
Countries (OPEC)

Vienna (Austria) 13

United Nations
Development
Programme (UNDP)

New York 170

United Nations
Educational,
Scientific and
Cultural Organisation
(UNESCO)

Paris 193

ABBREVIATIONS

A

ABM Anti Ballistic Missiles

ADB Asian Development Bank

AIDS Acquired Immuno Deficiency Syndrome

AIIMS All India Institute of Medical Sciences

ALH Advanced Light Helicopter

APEC Asia-Pacific Economic Cooperation
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ASAT Anti-Satellite Weapon

ASIAN Association of Southeast Asian Nations

ASLV Augmented Satellite Launch Vehicle

ATM Automated Teller Machine

B

BARC Bhabha Atomic Research Centre

BBC British Broadcasting Corporation

BMD Ballistic Missile Defence System

BHIM Bharat Interface for Monday

BSF Border Security Force

C

CBI Central Bureau of Investigation

CID Criminal Investigation Department

CISF Central Industrial Security Force

CNG Compressed Natural Gas

CRR Cash Reserve Ratio

CSIR Council of Scientific and Industrial Research

D

DNA De-oxyribonucleic Acid

DRDO Defence Research and Development
Organisation

E

ECG Electrocardiogram

EVM Electronic Voting Machine

F

FAO Food and Agriculture Organisation

FDI Foreign Direct Investment

FBI Federal Bureau of Investigation

FIR First Information Report

G

GDP Gross Domestic Product

GNP Gross National Product

GPO General Post Office

GPS Global Positioning System

GSLV Global Positioning Satellite Launch Vehicle

GST Goods and Services Tax

H

HAL Hindustan Aeronautics Limited

HIV Human Immunodeficiency Virus

HYV High Yielding Variety

I

IAS Indian Administrative Service

IAEA International Atomic Energy Agency

INS Indian Naval Ship

ILO International Labour Organisation

IPC Indian Penal Code

IRBM Intermediate Range Ballistic Missile

IRSS Indian Remote Sensing Satellite

ISRO Indian Space Research Organisation

J,K,L

JAM Jandhan Aadhar Mobile

KCC Kisan Credit Card/Kisan Call Centre

KYC Know Your Customer

LCA Light Combat Aircraft

LOC Line of Control

LPG Liquified Petroleum Gas

M

MSS Multimedia Message Service

MTCR Missile Technology Control Regime

N

NAA National Airport Authority

NABARD National Bank for Agriculture and Rural
Development

NASA National Aeronautics and Space
Administration

NITI Aayog National Institution for Transformation
India Aayog

O

OCI Overseas Citizenship of India

OPEC Organisation of the Petroleum Exporting
Countries

ONGC Oil and Natural Gas Corporation

P

PAN Permanent Account Number

PIN Postal Index Number
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POTA Prevention of Terrorism Act

PSLV Polar Satellite Launch Vehicle

PTI Press Trust of India

R

RBI Reserve Bank of India

RTI Right to Information

S

SAARC South Asian Association for Regional
Cooperation

SBI State Bank of India

SAIL Steel Authority of India Limited

SCO Shanghai Cooperation Organisation

SEBI Securities and Exchange Board of India

STARS SatelliteTracking and Ranging Station

T

TIN Tax Identification Number

TRAI Telecom Regulatory Authority of India

U

UAV Unmanned Aerial Vehicle

UNDP United Nations Development Programme

UPS Uninterruptible Power Supply

W

WADA World Anti-Doping Agency

WFP World Food Programme

WHO World Health Organisation

WWW World Wide Web

Terminologies

Geographical Terms
l Cartography The art and science of making maps.

l Census An investigation or count of a population.

l Climate The long-term trends in weather
conditions for an area.

l Demography The study of population statistics
and trends, such as births, deaths and disease.

l Floodplain A flat, low-lying area near a river or
stream which is subject to flooding.

l Epicenter The point on the Earth’s surface
directly above the hypocenter, where the energy
of an earthquake is first released.

l Erosion Forces that shape the Earth’s surface.
Includes water, wind and ice.

l Estuary The wide end of a river when it meets
the sea; salty tidal water mixes with the fresh
water of the river here.

l Hemisphere Half of the Earth’s surface. There
are four hemispheres, Northern and Southern
(divided by the equator) and the Eastern and
Western (divided by the Prime Meridian and
180°).

l Humidity The amount of water vapour in the air.

l Magma Molten rock that lies beneath the surface
of the Earth; once exposed, magma becomes lava.

l Lithosphere The soil and rock layer of the Earth.

l Map A graphic representation of the Earth’s surface.

l Meteorology The scientific study of the atmosphere.

l Monsoon A wind system in South-East Asia
which changes direction seasonally, creating wet
and dry seasons.

l Precipitation Any form of water that falls from
the atmosphere to the surface of the Earth (e.g.
rain, snow, sleet and hail).

Economic Terms
l Bank A bank is a financial institution that accept

deposits from the public and creates credit.

l Gross Domestic Product (GDP) is a monetary
measure of the market value of all final goods and
services produced in a period of time, often annually.

l Production It is the creation of a good or service
that has value to another individual.

l Distribution It is the method of getting the
goods to the individuals who will use them.

l GST An indirect tax which is a comprehensive
multi-stage, destination based tax is levied on
every value addition.

l Consumption The actual use of the goods that
are produced is what is known as consumption.
Often times, consumption produces some form
of waste.

l Services These are the processes that are desired
by individuals.

l Consumer is the individual who will use the
goods or services.
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l Producer is the individual who will create the
goods or services.

l A government is a formal body which is in charge
of creating and enforcing laws within a state.

l Developed nations are those which meet certain
criteria of economic measurement including
Gross Domestic Product (GDP) per capita,
industrialisation, etc.

l Money Anything customarily used as a medium
of exchange, a unit of accounting and a store of
value.

Legal Terms
l Counsel A lawyer or attorney.

l Defendant A person, company, etc. who is
accused of something and taken to court.

l Prosecution The legal team who presents the case
in a criminal trial against an individual suspected
of breaking the law (the defendant).

l Testimony The statement or declaration of a
witness under oath.

l Circumstantial Evidence Evidence that is
implied it.

l Premeditated Homicide/Murder A murder that
was done on purpose (not accidental) or one that
was planned in advance is considered
‘premeditated.’

l Deliberate To consider carefully.

l Verdict The Jury’s final decision; the verdict is
either ‘not guilty’ or ‘guilty’.

l Acquitted Declared ‘not guilty’ (found innocent).

l Hung Jury A jury that cannot agree on a verdict.

Astronomical Terms
l Asteroid A rock or Minor Planet orbiting the Sun.

l Astrology A belief that links the positions of the
stars and planets to human destinies. It has no
scientific background.

l Astronomical Unit The distance from the Earth
to the Sun. Usually written AU.

l Aurora Beautiful lights seen over the polar
regions which are caused when energised particles
from the Sun react with the Earth’s magnetic
field.

l Black Hole A region of space around a very small
and extremely massive object within which the
gravitational field is so strong that not even light
can escape.

l Chromosphere Part of the Sun’s atmosphere, it is
visible during a total solar eclipse.

l Comet A small, frozen mass of dust and gas
revolving, around the Sun.

l Cosmic Rays High-speed particles that reach the
Earth from Outer Space.

l Ecliptic The path the Sun, Moon and planets all
follow in the sky.

l Ecosphere The area around a star where it is just
the right temperature for life to exist.

l Exosphere The outermost part of the Earth’s
atmosphere.

l Light Year The distance which a ray of light
would travel in one year. This is about
(6,000,000,000,000 (6 trillion) miles.

l Magnetosphere Region around an object where
the influence of the object’s magnetic field can be
felt.

l Meteor A shooting star, observed when a particle
of dust enters into the Earth’s atmosphere.

l Meteorite An object from outer space, such as a
rock, that falls into the Earth and lands on its
surface.

l Meteoroids Any small object in Outer Space
such a dust or a rock.

l Nebula A cloud of gas and dust.

l Orbit The path one object takes around another.

l Ozone An area in the Earth’s upper atmosphere
which absorbs many of the lethal radiations
coming from space.

l Perigee The point in an object’s orbit around the
Earth when it is closest to the Earth.

l Shooting Star A light in the atmosphere caused
by a meteor falling towards the Earth.

l Supernova A super bright explosion of a star. A
supernova can produce the same amount of
energy in one second as an entire galaxy.

l Syzygy The position of the Moon in its orbit
when at new or full phase.
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1. The first person to reach South pole

(a) Robert Peary (b) Amundsen
(c) Sherpa Tenzing (d) Helmer Hanssen

2. First country to issue paper currency is

(a) China (b) USA (c) UK (d) Egypt

3. First country to launch artificial satellite in the space

(a) USA (b) UK
(c) Germany (d) Russia

4. The first spacecraft to reach on Mars is

(a) Columbia (b) Voyager
(c) New Horizons (d) Viking-I

5. The first Indian to join the ICS was

(a) Romesh Dutt
(b) Surendranath Banerjee
(c) Behari Lal Gupta
(d) Satyendranath Tagore

6. Who was the first person to receive Jnanpith
Award?
(a) G. Shankar Kurup
(b) Rabindranath Tagore
(c) Munsi Premchand
(d) Ashapoorna Devi

7. The first Indian to get Nobel prize

(a) Dr. C.V. Raman (b) Rabindranath Tagore
(c) Amartya Sen (d) Mahatma Gandhi

8. Who was the first speaker of the Lok Sabha?

(a) Dr. S. Radhakrishnan
(b) G. V. Mavalankar
(c) Sukumar Sen
(d) Abul Kalam Azad

9. First Atomic Reactor of India was named as

(a) Aryabhatta (b) Tara
(c) Apsara (d) Dhruv

10. The first foreigner to receive Bharat Ratna Award?

(a) Nelson Mandela
(b) Khan Abdul Ghaffar Khan
(c) Mother Teresa
(d) Martin Luther King

11. First woman judge of Supreme Court of India was

(a) R. Bhanumati (b) M.S. Fatima Bibi
(c) Sujata Manohar (d) Gyan Sudha Misra

12. Who was the first woman Chairperson of Union
Public Service Commission?

(a) Roze Millian Bethew
(b) Sushma Chawla
(c) Leela Seth
(d) C.B. Muthamma

13. Who was the first woman to receive Jnanpith
Award?

(a) Ashapurna Devi (b) Amrita Pritam
(c) Mahadevi Varma (d) Mahasweta Devi

14. The first Lady Governor of Independent India was

(a) Vijayalaxmi Pandit (b) Shanti Devi
(c) Sarojini Naidu (d) None of these

15. Who was the first Indian to be appointed
President of the international Court of Justice.

(a) Nagendra Singh (b) Bhagat Singh
(c) Dr. Hardayal (d) None of these

16. Which is the highest located airport in the world?

(a) Bangda Airport, Tibet
(b) Daocheng Yading, Tibet
(c) EL Alto, Bolivia
(d) Shigatse Peace Airport, China

17. The name of world’s tallest statue is

(a) Spring Temple Buddha
(b) Laykyun Sekkya
(c) Sendai Daikannon
(d) Statue of Unity

18. Which is the deepest ocean in the world?

(a) Indian ocean (b) Atlantic ocean
(c) Pacific ocean (d) Arabian sea

19. On which date, National Science Day is
celebrated?

(a) 30th January (b) 28th February
(c) 31st May (d) 5th June

20. Which day is observed as Human Right Day?
(a) 24th October (b) 4th July
(c) 10th December (d) None of these

21. World Health Day is celebrated

(a) 7th April (b) 7th May
(c) 1st April (d) 1st May
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22. Which of the following is celebrated on 10th of
December every year?

(a) Vijay Divas
(b) Good Governance Day
(c) Human Rights Day
(d) World Population Day

23. National Sports Day’ celebrated on

(a) 9th February (b) 14th April
(c) 29th August (d) 27th September

24. ‘Amman’ is the capital city of

(a) Lebanon (b) Jordan
(c) Yemen (d) Bahrain

25. The currency of Myanmar is known as

(a) Rufiyaa (b) Kyat (c) Peso (d) Rupiah

26. Lira is the currency of which European country?

(a) Italy (b) Greece (c) Finland (d) Austria

27. Lima is the capital of

(a) Peru (b) Sudan (c) Libya (d) Italy

28. Largest country of Asia

(a) Canada (b) Brazil (c) China (d) India

29. Largest river of Africa is

(a) Amazon (b) Nile (c) Volga (d) Eyre

30. Currency of Saudi Arabia is

(a) Dinar (b) Lira
(c) Riyal (d) None of these

31. Land of Rising Sun is

(a) Japan (b) China (c) India (d) Sri Lanka

32. Longest Lake of Europe is

(a) Superior (b) Ladoge
(c) Eyre (d) Victoria

33. Baffin Island is located in which country?

(a) Denmark (b) Indonesia
(c) Canada (d) Malaysia

34. ‘Dispur’ is the capital of

(a) Assam (b) Arunachal Pradesh
(c) Goa (d) Manipur

35. ‘Aizawl’ is the capital of

(a) Manipur (b) Mizoram
(c) Odisha (d) Punjab

36. Kochi is the High Court bench of

(a) Kerala (b) Lakshadweep
(c) Both ‘a’ and ‘b (d) Goa

37. Nainital is the judiciary capitals of

(a) Telangana (b) Tripura
(c) Uttarakhand (d) Sikkim

38. Satyameva Jayate has been taken from

(a) Mundaka Upanishad (b) Rigveda
(c) Natyashastra (d) Samveda

39. Blackbuck is the state animal of

(a) Andhra Pradesh (b) Assam
(c) Goa (d) Kerala

40. Koel is the state bird of

(a) Kerala (b) Assam
(c) Bihar (d) Jharkhand

41. Mango is the state tree of

(a) Manipur (b) Maharashtra
(c) Bihar (d) Jharkhand

42. Merigold is the state flower of

(a) Bihar (b) Jharkhand
(c) Kerala (d) Tripura

43. ‘Smriti Sthal’ is the crematorium of which famous
personality?

(a) Jagjivan Ram (b) Lal Bahadur Shastri
(c) K R Narayanan (d) Atal Bihari Vajpayee

44. The Ashok Stambh (Lion pillar) of which place
adopted as national emblem of India?

(a) Sanchi (b) Sarnath
(c) Gaya (d) Meerut

45. Capital of Mizoram is

(a) Aizawl (b) Shillong
(c) Imphal (d) None of these

46. ‘Samtha Sthal’ is the memorial of which famous
personality?

(a) Jagjivan Ram (b) Morarji Desai
(c) Mahatma Gandhi (d) Rajiv Gandhi

47. Headquarter of Press Trust of India is

(a) New Delhi (b) Bhopal
(c) Noida (d) Patna

48. Second oldest News agencies Hindusthan
Samachar was established in

(a) 1947 (b) 1948
(c) 1970 (d) 1990

49. Hindustan Times published from

(a) Patna (b) Kolkata
(c) Ambala (d) Mumbai
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50. Language of Amrit Bazar Patrika is

(a) Hindi (b) English
(c) Bengali (d) Urdu

51. ‘A Bend in the River’ is the renowned book
written by

(a) Charles Dickens (b) R.K. Narayan
(c) V.S. Naipaul (d) Khuswant Singh

52. Which of the following book was written by
Dr. Rajendra Prasad?

(a) India Wins Freedom (b) India Divided
(c) India of Our Dreams (d) Discovery of India

53. ‘The Accidental Prime Minister’, a book written by

(a) Martin Luther King
(b) Sanjay Baru
(c) Mahatma Gandhi
(d) Kuldip Nayyar

54. Who wrote the book ‘Anand Math?

(a) Bankim Chandra Chattopadhyay
(b) Abul Fazal
(c) Kalidas
(d) Sarat Chand Chatterjee

55. ........is the outhor of Meghdoot ?

(a) Kalidas (b) Tulsidas
(c) Kautilya (d) Vedvyas

56. Which is known as the land of midnight Sun?

(a) Japan (b) Switzerland
(c) Norway (d) None of these

57. Who is the author of the book ‘Guide’?

(a) VS Naipaul (b) RK Narayan
(c) Rabindranath Tagore (d) Chales Dickens

58. ‘Nasik’ is located on the banks of river

(a) Krishna (b) Bhima
(c) Wainganga (d) Godavari

59. Which city in Madhya Pradesh is located on the
banks of river Shipra?

(a) Ujjain (b) Jabalpur
(c) Satna (d) Bhopal

60. The main city of Kashmir valley is

(a) Pathankot (b) Srinagar
(c) Kupwara (d) None of these

61. In which state Kudankulam Nuclear plant is
located?

(a) Andhra Pradesh (b) Karnataka
(c) Kerala (d) Tamil Nadu

62. In which state ‘Khasi’ is the Principle language?

(a) Meghalaya (b) Manipur
(c)Assam (d) Tripura

63. Surajkund craft fair, takes place at which place?

(a) Bikaner (b) Faridabad
(c) Jodhpur (d) Haridwar

64. Who invented Elevator?

(a) Elisha Otis (b) Henry Fard
(c) Nikola Tesla (d) Robert Fulton

65. Machu Picchu is situated in

(a) Peru (b) Maxico (c) China (d) Brazil

66. CERN is located in

(a) Switzerland (b) US
(c) France (d) Korea

67. Training command to Indian Army is located at

(a) Pune (b) Jaipur
(c) Shimla (d) Lucknow

68. Central command of Indian Air Force is located at

(a) Allahabad (b) Shillong
(c) New Delhi (d) Patna

69. Tri Service Theatre command of Indian Armed
Forces is located at

(a) Goa (b) Andaman and Nicobar
(c) Lakshadweep (d) Mumbai

70. What is the equivalent rank of Lt. Colonel (Army)
in Indian Air Force?

(a) Group Captain
(b) Wing Commander
(c) Air Commodore
(d) Squadron Leader

71. Jabalpur is situated on the bank of which river?

(a) Krishna (b) Narmada
(c) Godavarj (d) None of these

72. Headquarter of United Nation is located in

(a) New York (b) Geneva
(c) Rome (d) Nairobi

73. International Monetary Fund was established in
which year?

(a) 1940 (b) 1945
(c) 1948 (d) 1970

74. UNICEF was established in which year?

(a) 1946 (b) 1948
(c) 1950 (d) 195
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75. Headquarter of World Health Organisation is
located in

(a) London (b) Kathmandu
(c) New York (d) Geneva

76. APEC stands for

(a) Atlantic and Pacific Economic Community
(b) Asia-Pacific Economic Cooperation
(c) Australia-Panama Economic Cooperation
(d) Pan African Economic Community

77. FAO is the abbreviation of

(a) Fibre and Agricultural Organisation
(b) Food and Agricultural Organisation
(c) Free Arbitration Organisation
(d) Free and Allowed Open Software

78. VAT stands for

(a) Value Added Tax (b) Very Added Tax
(c) Very Average Tax (d) Very AverageTerm

79. An investigation of count of a population is
known as

(a) Climate (b) Equator
(c) Census (d) Desert

80. Animal life present in particular region is known as

(a) Flora (b) Fauna
(c) Fault (d) Globe

81. The amount of water vapour in the air is known as

(a) Humidity (b) Globe
(c) Fault (d) Ecology

82. The scientific study of the atmosphere is

(a) Magma (b) Lava
(c) Pangea (d) Meteorology

83. A line of latitude is known as

(a) Producer (b) Pangea
(c) Parallel (d) Latitude
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Brief History of Indian Sports

n Post-Independence, Indian hockey team emerge as
the golden champions in various events.

n In 1958, Mihir Sen became the first Indian to cross
the English Channel in fastest time 14 hrs and 45
min.

n The 1950s and 1960s are considered as golden
years of Indian football team. In 1951 and 1962
Asian games, Indian football team won gold.

n In 1960, Milkha Singh known as ‘Flying Sikh’ ran
incredibly and created a new record in 400m race.

n In 1983, India won the cricket world cup first time
and team was led by Kapil Dev.

n Prakash Padukone became the first Indian to win
the All England Open Badminton Championship
in 1980.

n PT Usha claimed 4 golds and one silver at Asian
Games in 1986 held at Seoul (South Korea).

n Indian Men’s Kabaddi team won the gold at
Beijing Asian Games in 1990.

n In 2005, Narain Karthikeyan became the first
Indian to drive in the formula one.

n India won the cricket T-20 world cup in 2007 and
ODI world cup in 2011.

n In 2012, Sachin Tendulkar was the first cricketer in
the world, who score 100 International centuries.

n In 2018 Mary Kom won gold medal at World
Women’s Boxing Championships. It was her six
medal in World Boxing.

Olympics

n Olympic games were started in 776 BC on Mount
Olympia in the honour of Greek God, ‘Zeus’.

n The modern Olympic Games were started in
Athens, the capital of Greece on 6th April, 1896
with great efforts made by French nobleman,
Baron Pierre de Coubertin.

n The Olympic Games are organised after every
4 years with the summer and winter games
alternative of 2 years.

n The Olympic Flag is made up of white silk and
contains five interwined rings as the Olympic
Emblem.

n The five interlaced rings coloured blue, yellow,
black, green and red represents five continents.
Blue for Europe, Black for Africa, Red for
Americas (North and South America), Yellow
for Asia and Green for Oceania (Australia and
New Zealand).

n The official Olympic Motto is Citius, Altius,
Fortius, a Latin phrase meaning Swifter,
Higher, Stronger.

n Summer Olympics 2020 were scheduled to be
held in Tokyo (Japan) during July-August
2020, but postponed to July-August 2021 due
to COVID-19 pandemic.

n Summer Olympics, 2024 will be scheduled in
Paris (France)

India in Olympics

n India first sent a team to the summer Olympic
Games in 1920. Indian athlety have won a total
28 medals so far.

n Indian Hockey team won eleven medals in
twelve olympics between 1920 to 1980.

n First Individual medal in olympics for India was
won by KD Jadhav as a bronze in 1952
Helsinki olympics in wrestling.

n In 2004, Athens olympics Rajyavardhan Singh
Rathore won silver medal in shooting.

n In 2008, Beijing Olympics India won first
individual gold in shooting by Abhinav Bindra.

n In 2016, Reo Olympics, PV Sindhu won silver
medal in Badminton and Sakshi Malik became
first Indian woman wrestler to win an Olympic
medal (Bronze).
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n In 2020, Tokyo Olympics, Neeraj Chopra won
gold medal in Javelin Throw, Meerabai Chanu
won silver medal in weight lifting, Luvlena
Bargohen won bronze medal in female boxing,
P.V. Sindhu won bronze medal in Badminton,
Ravi Dahaiya and Bajrang Punia won silver and
bronze medal in wrestling respectively and Indian
Male Hockey team won bronze medal in hockey.

Winter Olympics

n The first winter olympic games were held in
1924 in Chamonix (France). India has competed
in winter olympics first time in 1964.

n Winter Olympics 2022 was held in Beijing
(China).

n Winter olympics, 2026 will be held in Italy.

Paralympic Games

n The Paralympic games is a major international
multi-sport event. First such games were played
in 1948 in Stock Mandeville, England.

n There are winter and summer Paralympic games,
which started since 1988 summer games in Seoul
(South Korea).

n All Paralympic Games are governed by the
International Paralympic Committee (IPC). 2018
winter Paralympics was held in South Korea.

n Paralympic Games 2020 (in 2021) were held in
Tokyo (Japan).

Commonwealth Games

n The first Commonwealth Games were held in
1930 in Hamilton, Canada.

n Since 1930, the games have been conducted every
4 years except for 1942 and 1946 due to World
War II.

n The Commonwealth Games Federation (CGF) is
the organisation which is responsible for the
direction and control of the Commonwealth
Games.

n 21st Commonwealth Games 2018 was held in
Cold Coast City, Queensland, Australia.

n India finished third in the medals tally at the
Commonwealth Game 2018, behind Australia
(1st) and England (2nd).

n The 2022 commonwealth Games will be held in
Birmingham (United Kingdom).

Asian Games

n The Asian Games, also called Asiad, are a
multi-sport event held every 4 years among
athletes from all over Asia.

n The games are regulated by the olympic council
of Asia.

n The first Asian games were held in 1951 in New
Delhi (India).

n 19th Asian Games of 2022 were be held in
Hangzhou (China).

n 20th Asian Games of 2026 will be held in
Nagoya (Japan).

List of Cups and Trophies

Sport Trophy

Cricket Deodhar Trophy, Duleep Trophy, ICC
World Cup, Irani Trophy, Ranji
Trophy, Vijay Hazare Trophy

Hockey Sultan Azlan Shah Cup, Aga Khan Cup,
Dhyanchand Trophy, Nehru Trophy,
Wellington Cup

Football Durand Cup, Rovers Cup, FIFA World
Cup, Kalinga Cup, Santosh Trophy,
Subroto Cup

Badminton European Cup, Malaysian Open, Thomas
Cup (Men), Uber Cup (Women)

Table Tennis Travancore Cup (Women), Swathling
Cup (Men), Bama Belleck Cup, Jaylaxmi
Cup

Law Tennis Davis Cup, Australian Open, French
Open, Wimbledon, US Open

Golf Augusta Masters, British Open, US
Maters, Ryder Cup, Walker Cup

Horse Racing Derby

Rowing Wellington Trophy

Basketball Federation Cup, Nehru Cup, FIFA
Basketball World Cup

Important Sport Terms

Sport Term

Cricket Bye, Draw, Over throw, Duck

Football Free Kick, Header, Red Card

Hockey Bully, Striking
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1 To which God the Greeks dedicated Olympic
Games?

(a) Zeus (b) Hera
(c) Demeter (d) Apollo

2 When was the first modern Olympic Games held?

(a) 1888 (b) 1896 (c) 1996 (d) 1998

3 How many players are there in each team in a
Water Polo team?

(a) 6 (b) 7 (c) 9 (d) 11

4 How many players are there in each team in the
game of Netball?

(a) 10 (b) 11 (c) 6 (d) 7

5 Winter Olympics 2018 was held in

(a) India (b) South Korea
(c) England (d) South America

6 First Paralympic Games were played in

(a) 1920 (b) 1930
(c) 1948 (d) 1958

7 21st Commonwealth Games were held in

(a) 2016 (b) 2017
(c) 2018 (d) 2020

8 Kalinga Cup is related to which sports?

(a) Football (b) Golf
(c) Hockey (d) Badminton

9 Santosh Trophy is related with

(a) Cricket (b) Football
(c) Golf (d) Hockey

10 Which of the following trophy is related to
badminton?

(a) Davis Cup (b) Ryder Cup
(c) Uber Cup (d) Durand Cup
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Sport Term

Chess Castle, Promote

Boxing Laying on knock, Upper cut

Badminton Drop, Love

Polo Chuker, Bunker

Rifle Shooting Target, Bulls eye

Wrestling Half, Nelson

Golf T, Put, Hole

Billiards Jigger, Pot, Bolting

Swimming Breast stroke, Butterfly

Famous Stadiums and Related Sports

Stadium Place Sport

Sardar Patel Stadium Ahmedabad Cricket

Netaji Stadium Kolkata Football

Shivaji Stadium Delhi Hockey

Jawaharlal Nehru Stadium Delhi Athletics

Lal Bahadur Shastri Hyderabad Cricket

Indraprastha Stadium Delhi Indoor Game

Stadium Place Sport

Sahara Stadium Pune Cricket

White City Stadium England Dog Racing

Bang Bandhu Stadium Dhaka Cricket

Maddison Square Garden America Boxing

Arun Jaitley Stadium Delhi Cricket

Eden Garden Kolkata Cricket

Wankhede Stadium Mumbai Cricket

Green Park Stadium Kanpur Cricket

Keenan Stadium Jamshedpur Cricket

Nehru Stadium (Chepak) Chennai Cricket

Chinnaswamy Stadium Bengaluru Cricket

Brabourne Stadium Mumbai Cricket

Lords London Cricket

Forest Hills Flashing
Meadows

America Law Tennis

Oval, Leeds England Cricket

Wembley Stadium England Football
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11 Nehru trophy is associated with

(a) Cricket (b) Football
(c) Hockey (d) Baseball

12 ‘Dunk’ a sport term is used in

(a) Basketball (b) Volleyball
(c) Bridge (d) Golf

13 ‘Jigger’ term is used in which sports?

(a) Volleyball (b) Lawn Tennis
(c) Table Tennis (d) Billiards

14 ‘Libero’ term is used in

(a) Basket ball
(b) Rifle Shooting
(c) Baseball
(d) Volleyball

15 The term ‘Smash’ is related to

(a) Table Tennis
(b) Lawn Tennis
(c) Volley Ball
(d) Billiards

16 Which of the following term is not related to
football?

(a) Free kick (b) Header
(c) Red card (d) Bully

17 The term ‘Butterfly Stroke’ is related with which
sport?

(a) Swimming (b) Boxing
(c) Wrestling (d) Kabaddi

18 P Kashyap is related to which sport

(a) Boxing (b) Athletes
(c) Badminton (d) Cricket

19 Which player is related to Swimming

(a) Jwala Gutta (b) Atanu Das
(c) Jitu Rai (d) Sajan Prakash

20 Which player is related to hockey?

(a) Shikhar Dhawan
(b) PV Sindhu
(c) Rani Devi
(d) Sunil Chettri

21 ‘Brabourne Stadium’ is located at

(a) Mumbai (b) Delhi
(c) Bengaluru (d) Chennai

22 ‘Wimbledon’ is located in which country?

(a) USA (b) France
(c) Spain (d) UK

23 Where is Wembley Stadium of Football located?

(a) USA (b) London
(c) New York (d) Jamshedpur

24 Where is Feroz Shah Kotla Stadium located?

(a) Mumbai (b) Kolkata
(c) Delhi (d) Ahmedabad

25 PCA Stadium is located in which place?

(a) Mumbai (b) Mohali
(c) Cuttack (d) Indore
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NATIONAL AWARDS

Bharat Ratna
n Bharat Ratna is India’s highest Civilian Award. It

was first awarded in 1954. The first recipients of
Bharat Ratna were C Rajgopalachari,
S Radhakrishnan and CV Raman.

n The actual award is designed in the shape of a
peepal leaf with Bharat Ratna inscribed in
Devanagri script in the Sun figure.

n The reverse side of the decoration ‘Satyameva
Jayate’ has been written in Hindi with an
inscription of state emblem.

n Bharat Ratna recipients rank seventh in the
Indian order of precedence.

n On 25th January, 2019 Nanaji Deshmukh,
Bhupen, Hazarika and Pranab Mukherjee
honoured with Bharat Ratna.

Padma Awards

Padma Awards were instituted in 1954, and
announced every year on the occasion of Republic
Day. The award is given in three categories-Padma
Vibhushan, Padma Bhushan and Padma Shri. The
awards fall in line after the Bharat Ratna.

There are three Padma Awards

n Padma Vibhushan is the second highest National
Award given for exceptional and distinguished
service in any field including service rendered by
government employees.

n Padma Bhushan is the third highest National
Award given for distinguished service in any
field.

n Padma Shri is the fourth highest award given for
distinguished service in any field.

Gallantry Awards
n Param Vir Chakra is the highest decoration of

valour award established in 1950. It is the most
conspicuous act of bravery or some act of valour
or self-sacrifice ill the presence of the enemy,
whether on land, at sea or in the air. The medal is
made of bronze.

n Mahavir Chakra is the second highest gallantry
award for acts of conspicuous gallantry in the
presence of the enemy whether on land, at sea or
in the air. The medal is made of standard silver.

n Vir Chakra is awarded for acts of gallantry in the
presence of enemy, whether on land, at sea or in
the air. The medal is made of standard silver.

n Ashok Chakra This is awarded for valour,
courageous action or sacrifice, away from the
battlefield. It is highest military award during peace
time.

n Kirti Chakra The decoration is awarded for
conspicuous gallantry. It is made of standard
silver and is circular in shape. The obverse and
the reverse are exactly the same as in Ashoka
Chakra.

n Shaurya Chakra The decoration is awarded for an
act of gallantry during peace time.

Dadasaheb Phalke Award
n Dadasaheb Phalke is known as the Father of

Indian Cinema. The highest National Film
Award is named after him in 1969.

n Devika Rani was the first recipient of Dadasaheb
Phalke Award.

n This award is given by the Ministry of
Information and Broadcasting.
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Sahitya Akademi Award
n This award is a literary honour in India, given by

Sahitya Akademi.
n Annually, confers to the writers of the most

outstanding books published in 24 languages,
including the 22 listed in 8th Schedule of the
constitution of India along with English and
Rajasthani.

n Sahitya Akademi award was first given in 1954.

Bharatiya Jnanpith Award
n It is instituted in 22nd May, 1961, carries a cash

prize of ` 11 lakh, a citation and a bronze replica
of Vagdevi (Saraswati).

n This award is given for the best literary writing by
an Indian citizen in a language listed in 8th
Schedule of the Indian Constitution.

Sports Awards

Rajiv Gandhi Khel Ratna
n It is instituted in 1991-92 with the objective of

honouring most outstanding sportsperson to
enhance their general status.

n It is the highest award bestowed to a sports
person in India. The amount of prize money is
` 25 lakh.

Arjuna Award
n It was instituted in 1961 by the Government of

India to recognise outstanding achievement in
National Sports.

n The award carries a cash prize of ` 15 lakh, a
bronze statue of Arjuna and a scroll of honour.

Dronacharya Award
n It was instituted in 1985 by the Government of

India to recognise excellence in sports coaching.

n The award carries a cash prize of ` 15 lakh, a
bronze statue of Dronacharya and a scroll of
honour.

Dhyanchand Award
n It was instituted in 2002, carries a cash prize of

` 10 lakh, a plaque and a scroll of honour.

n This honour is given to those sportspersons who
have contributed to sportspersons, and sports by
their performance and continue to contribute
their promotion for sports even after their
retirement from active sporting career.

INTERNATIONAL AWARDS

Nobel Prize
n The most prestigious award of the sweden in the

world. It was set-up in 1900 under the will of
Alfred Bernhard Nobel.

n The Nobel Prizes are presented annually on 10th
December (The death anniversary of the founder).

n It is given in the fields of Peace, Literature,
Physics, Chemistry, Physiology or Medicine
(from 1901) and Economics (from 1969).

n Nobel prize in literature was not given in 2018.

Winners of Nobel Prize from India

Winner Field Year

Abhijeet Banerjee Economics 2019
Kailash Satyarthi Peace 2014
Venkatraman Ramakrishnan Chemistry 2009
Amartya Sen Economics 1998
Subrahmanyan Chandrasekhar Physics 1983
Mother Teresa Peace 1979
Hargobind Khurana Medicine 1968
CV Raman Physics 1930

Rabindranath Tagore Literature 1913

Grammy Awards
n It is awarded for the outstanding achievements in

the music industry by National Academy for
Recording Arts and Sciences, America.

n It was started in 1959 and Pt. Ravi Shankar got
this award five times.

Oscar Awards
n It was instituted in 1929, these awards are

conferred annually by the Academy of Motion
Pictures, Arts and Sciences (USA) in recognition of
outstanding contribution in the various fields of
film making.

n The Indian films nominated for Oscars are
Mother India (1957), Salaam Bombay (1988)
and Lagaan (2001).
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n Bhanu Athaiya was the first Indian to win Oscar
Award in 1982 for costume design in ‘Gandhi’
movie.

Pulitzer Prize
n It was instituted in 1917 and named after US

publisher Joseph Pulitzer.
n It is conferred annually in the United States for

the accomplishments in journalism, literature and
music.

Ramon Magsaysay Awards
n This award was instituted in 1957 named after

Ramon Magsaysay, the former President of
Philippines.

n The award is given annually on 31st August, the
birth anniversary of Magsaysay, for outstanding

contributions in public service, community
leadership, journalism, literature and creative arts
and international understanding.

Man Booker Prize
n It is the highest literary award of the world.
n It was instituted in 1968 set-up by the Booker

Company and the British Pulishers Association
along the lines of the Pulitzer Prize of USA.

Gandhi Peace Prize
n It was established in 2nd October, 1994, on the

occasion of the 125th birthday anniversary of
Mahatma Gandhi, carries a cash prize of ` 1 crore.

n Indian Government instituted this annual prize
to encourage and promote the significance of
Gandhian values over the world.

1. Bharat Ratna Award was first awarded in

(a) 1920 (b) 1940 (c) 1950 (d) 1954

2. The first recipient of Bharat Ratna was

(a) CV Raman (b) Rajgopalachari
(c) S. Radhakrishnan (d) All of these

3. Padma Vibhushan is the............. highest National
award.

(a) first (b) second (c) third (d) fourth

4. Who is not a recipient of Bharat Ratna 2019?

(a) Nanaji Deshmukh
(b) Bhupen Hazarika
(c) Pranab Mukherjee
(d) APJ Abdul Kalam

5. Who was not the first awardee of Padma
Vibhushan in 1954?

(a) Nandlal Bose (b) Zakir Hussain
(c) VK Krishna Menon (d) Abul Kalam Azad

6. Who was not given Padma Vibhushan 2019?

(a) Teejan Bai (b) BM Purandare
(c) AM Naik (d) LC Jain

7. Param Vir Chakra medal is made of

(a) silver (b) gold
(c) bronze (d) steel

8. When was the Param Vir Chakra established?

(a) 1949 (b) 1950
(c) 1952 (d) 1954

9. Who was the first recipient of Param Vir Chakra?

(a) Somnath Sharma (b) Prashan Goyal
(c) MN Singh (d) Ramsunder Das

10. Which is the highest Military award during peace
time?

(a) Ashok Chakra (b) Kirti Chakra
(c) Shaurya Chakra (d) None of these

11. Oscar Award is given in the field of

(a) Cinema (b) Science
(c) Literature (d) Music

12. The first recipient of Dadashaheb Phalke award
was

(a) Ashok Kumar (b) Devika Rani
(c) Nirupama Rai (d) Guru Dutta

13. Rajiv Gandhi Khel Ratna Award was instituted in

(a) 1960-61 (b) 1970-71
(c) 1980-81 (d) 1991-92

14. Dronacharya Award is given for

(a) Sports (b) Cinema
(c) Literary work (d) Science
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15. Arjuna Award is given to

(a) Outstanding sportspersons
(b) Poets
(c) Scientists
(d) Actors

16. The first recipient of Rajiv Gandhi Khel Ratna
Award was

(a) K Malleshwari
(b) Viswanathan Anand
(c) Aparna Ghosh
(d) Salim Durrani

17. The first recipient of Dhyan chand lifetime
Achievement Award das

(a) Aparna Ghosh (b) Mahavir Singh
(c) A Srinivas Rao (d) Clarence Lobo

18. First Sahitya Akademi Award for Hindi language
was given to

(a) Makhanlal Chaturvedi
(b) Rahul Sankrityayan
(c) Narendra Dev
(d) Shiv Pujan Sahai

19. Bharatiya Jnanpith Award was instituted in

(a) 1945 (b) 1951
(c) 1961 (d) 1970

20. What is the cash prize for Jnanpith Award?

(a) ` 13 lakh (b) ` 12 Lakh
(c) ` 10 Lakh (d) ` 8 Lakh

21. Maximum Number of Jnanpith Awards are given
to which language?

(a) Hindi (b) English
(c) Bengali (d) Malyalam

22. Winner of Nobel Prize of Peace in 2014 from
India is

(a) Kailash Satyarthi (b) Amartya Sen
(c) CV Raman (d) V Rama Krishana

23. Who was the first recipient of Noble Prize from
India?

(a) CV Raman (b) Rabindranath Tagore
(c) Hargobind Khurana (d) Mother Teresa

24. Man Booker Prize is given by institution of which
country?

(a) UK (b) USA
(c) India (d) France

25. Institution of which country gives Ramon
Magsaysay Awards annually?

(a) China (b) Philippines
(c) UK (d) USA
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Unit
A fixed amount or number used as a standard of
measurement is known as unit.

System of Units

l MKS (Metre, Kilogram, Second) Metre is the unit
of length, kilogram is the unit of mass and second is
the unit of time.

e.g. Force = mass ´ acceleration = ´ =kg
s 2

m
N

l CGS (Centimetre, Gram, Second) Centimetre is the
unit of length, gram is the unit of mass and second is the
unit of time.

e.g. Force = mass ´ acceleration = ´ =g
cm

s 2
Dyne

l FPS (Foot, Pound, Second) Foot is the unit of
length, pound is the unit of mass and second is the
unit of time.

e.g. Force = mass ´ acceleration

= Pound ´ =
Foot

s 2
Poundal

l SI (System of International Unit) SI system is
extended and modified form of MKS system. In this
seven fundamental and two complementary units
are included.

Units of Some Important Physical Quantities

Units Physical Quantity

Newton (MKS) Force

Dyne (CGS) Force

Poundal (FPS) Force

Joule (MKS) Work and Energy

Units Physical Quantity

Erg (CGS) Work and Energy

Foot Poundal (FPS) Work and Energy

Horse Power Power

Litre/Gallon Volume of liquid

Bar Atmospheric pressure

Light Year Solar distance

Candela Luminous intensity

Poise (MKS) Viscosity

Ohm Resistance

Ohm metre Resistivity

Kilowatt or watt Electric power

Kilowatt hour Electric energy

Kilogram (MKS) Mass

Gram (CGS) Mass

Pound (FPS) Mass

Metre (MKS) Length

Centimetre (CGS) Length

Foot (FPS) Length

Second (MKS) Time

Second (CGS) Time

Second (FPS) Time

Centigrade Temperature

Fahrenheit Temperature

Reaumur Temperature

Kelvin Temperature

Volt Electric potential
or potential difference
(electromotive force)

Weber Magnetic flux
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Units Physical Quantity

Oersted Magnetic intensity

Ampere hour/
Coulomb

Charge

Farad Electric capacitance

Gauss (CGS)/
Tesla (SI)

Magnetic induction

Henry Inductance

Electron volt Energy

Ampere/Coulomb per
second

Electric current

Joule and Calorie Heat

Some Practical Units

1 light year (ly)= ´9 46 1015. m

1 astronomical unit (AU) = ´1.5 m1011

1 fermi ( )F m=
-10 15

1 angstrom (Å) =
-10 10 m

1 micron ( )m =
-10 6 m

1 leap year = 366 days

1 yard = 0.9144 m

Physical Quantities

Anything which can be expressed in numbers is
called quantity. A physical quantity is a
physical property that can be quantified. On
the basis of direction and magnitude physical
quantities are of two types
l Scalar Quantity A physical quantity which

has only its magnitude but no direction is
called a scalar quantity.
e.g. Distance, energy, speed, volume, power,
etc.

l Vector Quantity A physical quantity which
has magnitude as well as direction is called a
vector quantity.
e.g. Displacement, velocity, acceleration,
force, etc.

Dimensions of Physical Quantities

l The dimensions of a physical quantity are the power to
which the units of base quantities are raised to represent
a derived unit of that quantity.

l Dimensional formula of a quantity is expressed in
terms of fundamental quantities, mass [M], length [L]
and time [T].

e.g. Force = Mass × Acceleration = [MLT ]2- .

Some Physical Quantities
and Their Dimensional Formula

Physical Quantities Dimensional Formula

Length [ ][L][T ] [ LT ]0 0 0 0M M=

Area = Length ´Breadth [L L] [L] [M L T ]2 0 2 0
´ = =

Volume = Length ´Breadth
´Height

[L L L] [L] [M L T ]3 0 3 0
´ ´ = =

Velocity = Displacement/Time [L]

[T]
[M LT ]0 1

=
-

Acceleration = Velocity/Time [LT ] /[T] [M LT ]1 0 2- -

=

Force = Mass ´Acceleration [M][LT ] [MLT ]2 2- -

=

Work = Force ´Displacement [MLT ][L] [ML T ]2 2 2- -

=

Kinetic energy =
1

2
´Mass

´ (Speed)2

[M][LT ] [ML T ]1 2 2 2- -

=

Potential energy = Mass
´Acceleration due to gravity

´Height

[M][LT ] [L] [ML T ]2 2 2- -

=

Momentum = Mass
´Velocity

[M] [LT ] [MLT ]1 1- -

=

Scientific Instruments
l Actinometer It measures intensity of radiation.
l Ammeter It measures current.
l Anemometer It measures wind velocity.
l Audiometer It measures intensity of sound.
l Altimeter It measures altitudes in aircraft.
l Barometer It measures atmospheric pressure.
l Calorimeter It records quantities of heat.
l Cardiograph It measures movements of heart.
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1 Newton is the unit of

(a) force (b) energy

(c) distance (d) displacement

2 MKS stands for

(a) mass- kilogram -second

(b) mass- kelvin- second

(c) metre- kilogram- second

(d) metre- kelvin- second

3 Unit of work in CGS system is

(a) newton (b) joule

(c) foot poundal (d) erg

4 1 pound is equal to

(a) 25.72 g (b) 454 g
(c) 175.32 g (d) 100 g

5 Unit of temperature is/are

(a) centigrade (b) fahrenheit

(c) reaumur (d) All of these

6 1 angstrom (Å) is equal to

(a)10 10- m (b)10 8- m

(c)10 10+ m (d)10 8+ m

7 1 joule is equal to

(a)107 erg (b)105 erg

(c)103 erg (d)102 erg

8 SI unit of potential difference is

(a) ampere (b) volt (c) ohm (d) watt

9 SI unit of measurement of frequency is

(a) hertz (b) second
(c) pascal (d) None of these

10 Kilowatt-hour is the unit of

(a) energy (b) potential difference
(c) power (d) time

11 SI unit of frequency is

(a) N (newton) (b) lx (lux)
(c) Hz (hertz) (d) V (volt)
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l Chronometer It measures accurate time.
l Dynamo It is used to convert mechanical energy into

electrical energy.
l Electrometer It measures statical electricity by induction.
l Fathometer It measures depth of ocean.
l Galvanometer It detect presence of current.
l Hygrometer It measures humidity in air.
l Hydrophone It records sound under water.
l Lectometer It measures purity of milk.
l Microscope It magnifies objects by lens system.
l Monometer It determine the pressure of gas.
l Microphone It measures intensity of sound.

l Micrometer It measures length upto10-6 m.
l Radar It can be used to detect aircrafts, ships, spacecraft,

guided missiles, weather information etc.
l Seismograph It measures earthquake (seismic) waves.
l Photometer It measures intensity of light.

l Periscope It is used in the submarines to see
water surface.

l Potentiometer It is used for measuring
internal resistance of a cell or comparing
electrical potentials of two cells.

l Spherometer It measures small thickness.

l Stethoscope It is used for listening the sound
produced by heart and lungs.

l Thermocouple It is used for measuring
temperature.

l Transformer It is used to decrease or increase
the voltage of an alternating current.

l Thermometer It measures temperature.

l Viscometer It measures viscosity of liquids.

l Vernier Callipers It measures length.

l Voltmeter It measures potential
difference/voltage.
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12 kgms -2 is the SI unit of

(a) momentum (b) energy
(c) force (d) inertia

13 SI unit used to measure temperature is

(a) fahrenheit (b) centigrade
(c) reaumur (d) kelvin

14 A gold ring weighs 4 carat. In unit of milligram, it
is expressed as

(a) 200 mg (b) 800 mg
(c) 400 mg (d) 1000 mg

15 Expression for 10 m/s 2 in terms of km/h 2 will be

(a) 1.30 ´ 105 km/h2 (b) 1.30 ´ 105 km/h2

(c) 1.30 ´ 106 km/h2 (d) 1.30 ´ 104 km/h2

16 How many liters are present in one Gallon?

(a) 3.5 (b) 4.54 (c) 1.25 (d) 3.75

17 A light year is the

(a) distance travelled by light in one year
(b) mean distance between earth and sun
(c) year in which light would be maximum
(d) None of the above

18 Which of the following is a scalar quantity?

(a) Displacement (b) Distance
(c) Force (d) Velocity

19 Which of the following is a vector quantity?

(a) Time
(b) Work
(c) Temperature
(d) Momentum

20 Dimension of energy is

(a) [M LT ]0 2- (b) [ML T ]2 2-

(c) [ML T ]2 2 (d) [ML T ]2 3-

21 Dimensional formula of power is

(a) [M L T ]2 2 3- (b) [M L T ]0 2 2-

(c) [MLT ]1- (d) [ML T ]2 3-

22 Which of the following instrument is used to
measure intensity of radiation?

(a) Hygrometer (b) Actinometer
(c) Barometer (d) Voltmeter

23 Which instrument is used for recording winds
velocity?

(a) Ammeter (b) Altimeter
(c) Anemometer (d) Ainometer

24 Depth of ocean is measured by an instrument called

(a) fathometer (b) lectometer
(c) monometer (d) photometer
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Mechanics
The branch of Physics dealing with the study of
motion of an object is called mechanics.

Rest

If an object does not change its position with
respect to time, then it is said to be at rest.

Motion

If an object changes its position with respect to
time, then it is said to be in motion.
l One Dimensional Motion A particle is said to be

in one dimensional motion when the motion is
linear along a line. In this motion only one of the
three position co-ordinates (x, y, z) changes with
time. e.g. A bus moving on a road.

l Two Dimensional Motion 2 D motion is a study
of motion where the position needs to be specified
by two independent parameters. In this motion
only two of three position co-ordinates changes
with time.
e.g. Planets revolving around the sun.

l Three Dimensional Motion 3D motion is the
study of motion where the position is specified by
three independent parameters. In this motion all
three position coordinates changes with time.
e.g. Flying kite, an aeroplane in the sky.

Basic Terms Related to Motion

l Distance The total length of the path covered by a
moving object is called distance.

l Displacement The shortest distance between the
initial and final position of the moving object is
called the displacement of the object.

If x1 and x2 be the initial and final positions of
object, then displacement, s x x= -2 1

l Speed The distance travelled by an object per unit
time is called speed of the object.

Speed =
Distance

Time

l Velocity The displacement of an object per unit
time is called velocity.

Velocity ( )v =

Displacement

Time
l Acceleration The change in velocity per unit time

is called the acceleration.

Acceleration ( )a
v

t
= =

Change in velocity

Time taken

D

D

l Retardation Negative rate of change in velocity is
called retardation (negative acceleration).

Uniform and Non-uniform Motion

l If an object covers equal distance in equal intervals
of time, then its motion is said to be uniform
motion.

l If an object covers an equal distance in equal interval
of time, then its motion is said to be non-uniform
motion.

Equations of Motion

When an object moves along a straight line with
uniform acceleration, then its velocity, acceleration
and distance covered in given time can be related
by a set of equations called equations of motion.

(i) v u at= + (ii) s ut at= +
1

2

2

(iii) v u
2 2 2= + as
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Circular Motion

If an object moves around a fixed point in circular
path, then its motion is called circular motion.
l Angular Displacement It is defined as the angle

through which an object moves on a circular path.
It is the anlge in Radian, between the initial and
final position. q = Ds r/ ,

where Ds = length of arc and r = radius of circular
path.

l Angular Velocity The time rate of change of
angular displacement is called angular velocity.

Its unit is rads -1 .

w

q

=

D

D

(Angular displacement)

(Time)t

l Angular Acceleration Rate of change of angular
velocity is called angular acceleration.

Force
l Force is a push or pull which can change the

position or direction of a body.
l In circular motion, a force is directed towards the

centre of the circle is called centripetal force.

F
mv

r
c

=

2

l Centrifugal force is a pseudo force. It is always
equal and opposite to centripetal force.

Inertia

The property of an object to resist any change in
its state of motion or rest is called inertia. It is the
friction force arising out of inertial reaction.

Newton’s Laws of Motion
l First Law If a body is in rest or in uniform

motion along a straight line, then it will remain
in same state until and unless an external force
is applied on it. This law is also called law of
inertia.

l Second Law The rate of change of momentum of
an object is directly proportional to the force
applied on it. This law defined as

Force, F ma=

The unit of force is kg-ms -2 or Newton.
l Third Law Every action have equal and opposite

reaction and they act on two different bodies.

Action = - Reaction

Momentum

l The product of the mass and velocity of a body is
called the linear momentum of the body. Its SI

unit is kg-ms -1 .

Momentum (p) = Mass ´ Velocity

p mv=

l Direction of momentum is same as that of
velocity.

Law of Conservation of

Momentum

It states that ‘the total momentum of a system
remains constant, till an external force is applied
on it’.

Momentum of system, p = constant, if F = 0.

Impulse

If a force acts on a body for a very short time Dt, then
the product of force and time is called the impulse.

Unit of impulse is N-s.

I F t= ´

Friction
It is a force which opposes the relative motion of the
two bodies when one body actually moves or tries to
move over the surface of another body.

Rotational Motion
A motion of a body is said to be rotational motion
when it rotates in circular path.
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1 The branch of Physics which deals with the study
of motion of an object is called

(a) mechanics (b) electronics
(c) thermodynamics (d) None of these

2 If a person is sitting on a chair for 1 h, then what
is the state of that person during that 1 h?

(a) Motion (b) Vibration
(c) Rest (d) Circular

3 A person standing at ground on earth with respect
to mars it is in

(a) motion (b) rest
(c) oscillation (d) None of these

4 A billiard ball moving over the billiard table is an
example of

(a) motion in a straight line
(b) motion in a plane
(c) motion in a space
(d) None of the above

5 An object travels 15m in 2 s and then another
15m in 3s. What is the total distance covered by
the object?

(a) 15m (b) 30m
(c) 5m (d) 10m

6 The distance travelled by a body cannot be

(a) positive (b) negative
(c) zero (d) Both (b) and (c)

7 An insect starts moving on a ring from a point A

and after 10 s, it complete a circle and reaches at
A. Then, displacement covered by that insect is

(a) zero (b) pr

(c) 2pr (d) None of these

8 Displacement can be

(a) zero (b) positive
(c) negative (d) All of these

9 Change in position in a particular direction of an
object is called

(a) acceleration (b) displacement
(c) velocity (d) force

10 The distance travelled and the magnitude of
displacement are equal, when body moves in

(a) a straight line (b) a circle
(c) a square (d) projectile

11 Speed of an object can always be

(a) zero (b) negative
(c) positive (d) one

12 Which of the following is correct?

(a) Speed
Distance

Time
=

(b) Speed Distance Time= ´

(c) Speed
Time

Distance
=

(d) Speed
Distance

(Time)2
=

13 If an object covers equal distance in equal interval
of time, then its speed is said to be

(a) zero speed (b) uniform speed
(c) non-uniform speed (d) fix speed

14 How does the path of an object look like when it
is in uniform motion?

(a) Circular (b) Rectangular
(c) Straight (d) Zig-zag
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Torque

The turning effect of a force on a body is known as
the moment of force or torque.

Torque = Fd

where, F = Force

and d = Perpendicular distance of force from the
axis of rotation.

Moment of Inertia

A quantity that measures the inertia to rotational
motion of the body is called rotational inertia or
moment of inertia of the body.

Moment of inertia, I mr= S
2

where, m = mass of body and r = perpendicular
distance from axis of rotation.

Exam Pattern uestions



15 An object travels 25 m in 4 s and then
another15 m in 1 s, what is the average speed of
the object?

(a) 5 1ms- (b) 6 1ms-

(c) 7 1ms- (d) 8 ms 1-

16 If u is the initial velocity and v is the final velocity
of an object, then average velocity of the object is

(a)
v

2
(b)

u

2

(c)
v u+

2
(d) zero

17 The rate of change of velocity is

(a) speed (b) acceleration
(c) power (d) momentum

18 What is the acceleration of a body moving with
uniform velocity?

(a) Positive (b) Negative
(c) Zero (d) None of these

19 The acceleration of a car that speeds up from
12m/s to 30 m/s in 15 s is

(a) 2 4. m/s2 (b)1 2. m/s2

(c) 2 m/s2 (d) 5 2. m/s2

20 Negative acceleration of a body is called

(a) momentum (b) force
(c) displacement (d) retardation

21 The relation between initial velocity u, final
velocity v and acceleration a is

(a) v u at- = (b) v u at+ =

(c) v u at
2 2

- = (d) v u at
2 2

+ =

22 Which one of the following is the set of equation
of motion?

(a) v u at= + , s ut at= -
1

2

2, v u as
2 2 2= -

(b) v u at s ut at v u as= + = + = +, ,
1

2
22 2 2

(c) v u at s ut at v u as= - = + = +, ,
1

2
22 2 2

(d) v u at s ut at v u as= - = - = +, ,
1

2
22 2 2

23 The working of washing machine is based on

(a) frictional force (b) weak force
(c) nuclear force (d) centrifugal force

24 When a ball of stone is whirled around at the end
of a string and is rotated, then what is pull force of
string called?

(a) Friction force (b) Centrifugal force
(c) Gravitational force (d) None of these

25 The centrifugal force on a body moving in a circle
of radius r is

(a) F mv= (b) F
mr

v

=
2

(c) F mr=
2 (d) F

mv

r
=

2

26 The measure of inertia is

(a) density (b) pressure
(c) mass (d) force

27 The inertia of an object tends to cause the object

(a) to increase its speed
(b) to decrease its speed
(c) to resist any change in its state of motion
(d) to decelerate due to friction

28 The Newton’s first law is also called

(a) law of energy (b) law of momentum
(c) law of force (d) law of inertia

29 Second law of motion gives the definition of

(a) velocity (b) force
(c) acceleration (d) mass

30 A body of mass 3 kg moves with acceleration of

5 ms -1 when a force ( )F is applied on it. The

value of F is

(a) 15 N (b)
3

5
N

(c)
5

3
N (d) 8 N

31 Rocket works on the principle of conservation of

(a) conservation of mass
(b) conservation of energy
(c) conservation of momentum
(d) conservation of velocity

32 According to the third law of motion, action and
reaction

(a) always act on the same body
(b) always act on different bodies in opposite

directions
(c) have same magnitude and direction
(d) act on either body at normal to each other
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33 The momentum of an object is

(a) p mv= (b) p mv=
2

(c) p
m

v
= (d) p

m

v
=

2

34 The direction of momentum is same as that of

(a) mass (b) displacement
(c) velocity (d) None of these

35 The product of force and time is called

(a) momentum (b) inertia
(c) work (d) impulse

36 The SI unit of torque is

(a) N (b) N-m

(c)
N

m
(d)

m

N

37 Moment of inertia of a body is given by

(a) I Mr=

(b) I Mr=
2

(c) I M r=
2

(d) I M r=
2 2

Work
l When a body is displaced by applying a force on it

in the direction of applied force, then work is said
to be done.

Work = Force ´ Displacement
l If there is an angle q between the direction of force

and direction of displacement, then

Work, W Fs= cosq

l The SI unit of work is newton-meter or joule and
CGS unit is erg. It is a scalar quantity.

l Work can be positive, negative or zero.

Power
l The rate of doing work by a body is called power.

Power
Work done

Time
=

l The SI unit of power is watt (W) or joule per
second. It is a scalar quantity. Another unit of
power is horse power (HP).

1 HP 746 watt= , 1 kW 10 watt3
=

1 MW 10 watt6
=

Note kWh is a unit of energy; not of power.
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Energy
l The capacity of doing work is called energy.
l Its SI unit is joule and CGS unit is erg.

A larger unit of energy is kilo joule,

i.e. 1 kJ 10 J3
= .

l Kinetic Energy The energy which is possessed by
an object due to its motion is called kinetic
energy (KE). Its SI unit is joule (J).

KE =
1

2

2
mv .

(where, m is the mass of the body moving with
uniform velocity v)

l Potential Energy The energy possessed by a body
due to its position, state configuration or shape is
called potential energy (PE).

PE = mgh

Law of Conservation of Energy

It states that, energy can neither be created nor be
destroyed. It can only be transformed from one
form to another. The total energy before and after
the transformation always remains constant.

PE KE constant+ = i.e. mgh mv k+ =
1

2

2

Einstein ’s Mass–Energy Relation

According to Einstein, neither mass nor energy of
the universe is conserved but they are
interconvertible. The conversion is expressed by the
equation,

E mc=
2 , where c 3 108

= ´ m/s (speed of light).

Commercial Unit of Energy

The unit joule is too small, so it is inconvenient to
express large quantity of energy in joule. A bigger

unit called kWh is used to express large quantity of
energies. It is called commercial unit of energy.

Some Practical Units of Energy

Unit Symbol Equivalence
(in joule)

Erg erg 10 7-

Calorie cal 4 2.

Kilowatt hour kWh 3 6 106. ´

Electron volt eV 1 6 10 19. ´
-

Transformation of Energy

l In a heat engine, heat energy changes into
mechanical energy.

l In the electric bulb, the electric energy is
converted into light energy.

l In burning coal, oil etc., the chemical energy
changes into heat energy.

l In solar cell, solar energy changes into electrical
energy.

l In playing sitar, mechanical energy changes into
sound energy.

l In microphone, sound energy changes into
electrical energy.

l In loudspeaker, electrical energy changes into
sound energy.

l In battery, chemical energy changes into
mechanical energy.

l In electric motor, electrical energy changes into
mechanical energy.

l In a photocell, light energy is converted into
electrical energy.

l In dynamo, mechanical energy is converted into
electrical energy.
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1 Which of the following is correct?

(a) Work = Force ´ Displacement
(b) Work = Force / Displacement
(c) Work = Displacement / Force
(d) None of the above

2 What is the unit of work?

(a) Newton (b) Pascal
(c) Newton-meter (d) Watt

3 The work of an object can be

(a) positive (b) negative
(c) zero (d) All of these

4 The work done on an object does not depend
upon the

(a) displacement
(b) applied force
(c) angle between force and displacement
(d) initial velocity of an object

5 Work done against gravity is

(a) positive (b) zero
(c) maximum (d) negative

6 The unit of work is joule. The other physical
quantity that has same unit is

(a) power (b) velocity (c) energy (d) force

7 In case of negative work, the angle between the
force and displacement is

(a) 0º (b) 45º (c) 90º (d) 180º

8 The work done by a girl carrying a school bag of 3
kg on her back and moving 200 m on levelled
road will be

(a) 6 103
´ J (b) 6 J

(c) 0.6 J (d) 0

9 1 Joule is equal to

(a)10 erg5 (b)10 erg7

(c)10 erg10 (d)10 erg2

10 The rate of doing work is called

(a) power (b) energy
(c) momentum (d) time

11 Which one of the following is unit of power?

(a) Watt (b) Horse power
(c) Joule per second (d) All of these

12 One horse power is equal to

(a)103 W (b) 746 W (c) 674 W (d)102 W

13 A lamp consumes 1000 J of electrical energy in
10 s. The power is given by

(a) 100 W (b) 10 W
(c) 1000 W (d) 10000 W

14 What is the smallest unit of power?

(a) Watt (b) Kilowatt
(c) Megawatt (d) Horse power

15 The capacity of doing work is called

(a) energy (b) force
(c) momentum (d) power

16 The CGS unit of energy is

(a) joule (b) erg
(c) watt (d) None of these

17 1 kilo joule energy equals to

(a) 10 J (b)102
J (c)103

J (d)104
J

18 The energy stored in a watch spring is

(a) kinetic energy (b) potential energy
(c) heat energy (d) chemical energy

19 Energy that is produced commercially from coal is
called

(a) light energy (b) kinetic energy
(c) thermal energy (d) potential energy

20 Potential energy and kinetic energy are types of

(a) electrical energy (b) magnetic energy
(c) thermal energy (d) mechanical energy

21 In order to do work, energy is

(a) transferred or converted
(b) lost
(c) used up (d) lost or transferred

22 When a body falls freely towards the earth, then its
total energy

(a) increases (b) decreases
(c) remains constant
(d) first increase and then decreases

23 Which one of the following is not a unit of
energy?

(a) Joule (b) Newton-metre
(c) Kilowatt (d) Kilowatt-hour
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24 Water stored in a dam possesses

(a) no energy (b) electrical energy
(c) kinetic energy (d) potential energy

25 A stone is dropped from the roof of a house
towards ground. When will be the kinetic energy
of stone maximum?

(a) Just after it drops
(b) Just before reaching the ground
(c) Just after touching the ground
(d) After covering the half distance

26 Which of the following is the cleanest source of
energy?

(a) Bio fuel (b) Fossil fuel
(c) Nuclear power (d) Wind energy

27 Which of the following is correct?

(a)1 kWh 3.6 10 J6
= ´ (b)1 kWh 3.6 10 J5

= ´

(c)1 kWh 3.6 10 J4
= ´ (d)1 kWh 3.6 10 J3

= ´

28 A body is falling from a height h. After it has fallen

a height
h

2
, it will possess

(a) only potential energy
(b) only kinetic energy
(c) half potential and half kinetic energy
(d) more kinetic and less potential energy

29 Name the type of energy stored in spring.

(a) Kinetic energy
(b) Nuclear energy
(c) Potential energy
(d) Gravitational energy

30 The ratio of kinetic energy of a car and a truck
having the same speed of 60 ms 1- and masses in

the ratio 1 : 4 will be

(a) 1 : 2 (b) 4 : 1
(c) 1 : 4 (d) 2 : 1

31 A heat engine converts

(a) mechanical energy into electrical energy
(b) heat energy into mechanical energy
(c) light energy into sound energy
(d) sound energy into electrical energy

32 A photoelectric cell converts

(a) mechanical energy into electrical energy
(b) heat energy into mechanical energy
(c) light energy into chemical energy
(d) light energy into electrical energy

33 A dynamo is used to convert

(a) mechanical energy into electrical energy
(b) electrical energy into mechanical energy
(c) electrical energy into magnetic energy
(d) magnetic energy into mechanical energy
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Gravitation
Every body in the universe attracts other bodies by
a force called force of Gravitation. The
gravitational force of the earth is called gravity.

Universal Law of Gravitation

The force of attraction between two objects is
directly proportional to the product of their masses
and inversely proportional to the square of distance
between them.

F
m m

r

µ
1 2

2
Þ F

Gm m

r

=
1 2
2

where, G = universal gravitational constant

= ´
-667 10 11. Nm 2 /kg 2

Free Fall

Whenever objects fall towards the earth under the
earth’s gravitational force alone,then these are called
freely falling objects and such fall is called free fall.

Acceleration Due to Gravity (g)
l Acceleration produced in a body due to force of

gravity is called acceleration due to gravity (g) and

its value is 9.8 m /s 2 .

g GM R= / 2

where, G = gravitation constant, M = mass of
earth

and R = radius of earth.
l Acceleration due to gravity is independent of

shape, size and mass of the body.
l The value of g on the moon is (1/6)th of that on

the earth surface.
l The value of g is maximum at pole and minimum

at equator.

Equations of Motion Under Gravity

Equations of motion for the object moving under
the influence of gravitational force of the earth are

(i) v u gt= + (ii) h ut gt= +
1

2

2

(iii) v u gh
2 2 2= +

where, u = initial velocity, v = final velocity

and h = height of the object

Kepler’s Laws of Planetary Motion

l All planets move around the sun in elliptical orbits
having the sun at one foci of the orbit.

l The areal speed of a planet around the sun is
constant.

l The square of the period of revolution ( )T of any
planet around the sun is directly propor- tional to
the cube of its mean distance ( )a from the sun.

i.e. T a
2 3

µ

Mass and Weight
l The total amount of matter contained in an object

is called mass.
l The weight( )w of an object is the force with which it

is attracted towards the earth, i.e. w = mg.

Its SI unit is Newton (N) and it acts in vertically
downward direction.

General Properties of Matter
l Elasticity It is the property of material of a body

by virtue of which the body acquires its original
shape and size after the removal of deforming
force.
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— A force, which changes the configuration of a
body is called a deforming force. Steel is more
elastic than rubber.

l Stress The internal restoring force acting per unit
area of cross-section of the deformed body is called

stress. Its SI unit is N/m 2 or pascal.
l Strains The change is length, volume, shape of the

body per unit of the original value under the
application of the deforming force is called strain.
Strain is unitless quantity.

i.e. Strain =

Change in length

Original length

l Fluid The substances which can flow when an
external force is applied on it, is called fluid.
e.g. Liquids and gases.

l Pressure Pressure (p) is defined as force (F)
acting normally on unit area (A) of the surface
p F A= / .

Its unit isN/m 2 also called pascal.

l Atmospheric Pressure The gaseous envelope
surrounding the earth is called atmosphere and
the pressure exerted by atmosphere is called
atmospheric pressure.
— It is maximum at the surface of earth and goes

on decreasing as we move up into earth’s
atmosphere.

— The value of atmospheric pressure on the
surface of earth at sea level is called one
atmosphere (1 atm) and is nearly equal to

1013 105. ´ Nm -2 .

— SI unit of atmospheric pressure is Nm -2 or

pascal and CGS unit is Dyne/cm 2 .
— Atmospheric pressure is also measured in mm

or in cm of mercury column. It is also
measured in torr.
where 1 torr = 1 mm of mercury

— The unit of atmospheric pressure used for
metreological purpose is called bar.

1 bar = 10 Pa

and 1 millibar =
-10 3 bar =100 Pa

l Density Mass (m) per unit volume (V ) is known

as density (d). i.e. d
m

V
= .

It is a scalar quantity having SI unit kg/m 3 .
l The relative density of a substance is the ratio of its

density to that of water at 4°C.

Relative density =

°

Density of substance

Density of water at 4 C

Note Density of water at 4°C is 1 10
3

´ kg/m
3

and density

of ice is 0.9 g/cm
3
.

Pascal’s Law

It states that a pressure applied to fluid in a closed
container is transmitted equally to every point of
the fluid and the walls of the container.

Buoyancy

The upward  force exerted by the liquid on the
objects immersed in it, is called upthrust or
buoyant force and this phenomena is called
buoyancy.

Archimedes’ Principle

When an object is fully or partially immersed in a
liquid, it experiences an upward force that is equal
to the weight of the fluid displaced by it.

Weight of displaced fluid =

Weight of object in air - Weight of object in fluid

Floating or Sinking

Objects having density less than that of the liquid
in which they are immersed, float on the surface of
the liquid. If the density of the object is more than
the density of the object in which it is immersed,
then it sinks in the liquid.

Volume of sinking part of the body

=

Mass of solid

Density of liquid

Surface Tension
l It is the tendency of liquid surfaces to shrink into

the minimum surface area possible.

l Its SI unit is N/m or J/m 2 . It is a scalar quantity.
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1 The gravitational force of the earth is called

(a) gravitational acceleration

(b) gravity

(c) buoyancy

(d) thrust

2 Who defined the law of gravitation?

(a) Newton (b) Archimedes
(c) Galileo (d) Faraday

3 The gravitational force for two objects having
masses m m1 2, respectively and distance r is

(a) F
G m m

r

=
1 2
2

(b) F
G m m

r
=

1
2

2
2

(c) F
G m m

r
=

1 2 (d) F
G m m

r

=
1
2 2

2

2

4 What is the numerical value of G?

(a) 4 67 10 11. ´
- Nm /kg2 2

(b) 5 67 10 11. ´
- Nm / kg2 2

(c) 6 67 10 11. ´
- Nm / kg2 2

(d) 7 67 10 11. ´
- Nm / kg2 2

5 The law of gravitation is applicable to bodies which
are

(a) only big (b) only small
(c) only medium size (d) big or small

6 Planets are bind to sun, because of

(a) nuclear force
(b) gravitational force
(c) electric force
(d) All of the above

7 All freely falling bodies in vacuum have the same

(a) velocity (b) speed
(c) acceleration (d) force

8 The value of acceleration due to gravity ( )g is

(a) 9 m/s2 (b) 8 m/s2

(c) 9 8. m/s2 (d) 8 8. m/s2

9 Which one of the following is correct for
gravitational acceleration (g)?

(a) g
GM

R
=

2

(b) g
R

GM
=

(c) g
G M

R
=

2

(d) g
GM

R

=
2

10 Acceleration due to gravity of a body is
independent of
(a) shape (b) size

(c) mass (d) All of these

11 Intensity of gravitational field of the earth is
maximum at

(a) poles (b) equator
(c) centre of the earth (d) surface

12 The value of g is minimum at
(a) poles (b) equator
(c) surface of the earth (d) centre of the earth

13 The value of g is zero at
(a) poles
(b) equator
(c) surface of the earth
(d) centre of the earth

14 Who gave laws of planetary motion?
(a) Kepler (b) Newton
(c) Galileo (d) Archimedes

15 According to Kepler’s law, which one of the
following is correct?

(a) r Tµ (b) r T
2 2

µ

(c) r T
2 3

µ (d) r T
3 2

µ

17Agniveer General Duty (GD)INDIAN ARMY

l It is measured as the force acting per unit length
of imaginary line drawn on the free surface of liquid.

Surface tension =
Force

Length

l Small liquid drops are spherical due to the property
of surface tension.

Viscosity

It is the property of liquid by virtue of
which it opposes the relative motion
between its adjacent layers. Viscosity of
an ideal gluid is zero.

Exam Pattern uestions



16 A ball is dropped from a height ( )h with some
initial speed (u), then the second equation of
motion becomes

(a) h ut gt= +
1

2

2 (b) h gt=
1

2

2

(c) h ut= (d) h ut=
1

2

17 A stone is released from the top of a tower of
height 19.6 m. Calculate its final velocity just
before touching the ground.
(a) 9.8 m/s (b) 19. 6 m/s
(c) 39.2 m/s (d) 4.9 m/s

18 The weight of a person in freely falling lift under
action of gravity is

(a) zero (b) becomes higher
(c) becomes lower (d) None of these

19 The weight of an object in gravitational field is

(a) w mg= (b) w m g=
2

(c) w mg=
2 (d) w mg=

-1

20 A glass ball and a solid steel ball are droped
simultaneously from the 5th floor of a building.
The one which reaches the ground first will be

(a) glass ball
(b) steel ball
(c) Both reach simultaneously
(d) Cannot say anything

21 The common name for all liquids and gases is

(a) solid (b) fluid
(c) matter (d) None of these

22 Unit of pressure is

(a) newton (b) pascal (c) volt (d) watt

23 Pins and nails are made to have pointed end
because

(a) it transmits very small pressure
(b) it transmits a large pressure
(c) it provide a large area
(d) None of the above

24 Which one of the following is correct relation for
density (d) and volume (V )?

(a) d Vµ (b) d
V

µ
1

(c) d Vµ
2 (d) d

V

µ
1

2

25 Increase in pressure at one point of the enclosed
liquid in equilibrium at rest is transmitted equally
to all other points. This is as per

(a) impulse
(b) conservation of momentum
(c) Ohm’s law
(d) Pascal’s law

26 Which of the following is unit of atmospheric
pressure?

(a) Bar (b) Torr (c) Nm-2 (d) All of these

27 Buoyancy depends on

(a) density (b) volume (c) weight (d) force

28 An object weighs 10 N in air, when immersed
fully in water, it weighs only 8N. The weight of
the liquid displaced by the object will be

(a) 2N (b) 8N (c) 10N (d) 12 N

29 When a piece of ice floating on surface of water in
a glass melts completely, then the level of water

(a) increases (b) decreases
(c) remains the same (d) None of these

30 A boat floating in a water tank is carrying a
number of stones, if the stones were unloaded into
water, then the water level

(a) increases (b) decreases
(c) remains same (d) data is insufficient

31 Small liquid drops are spherical due to

(a) pressure (b) density
(c) surface tension (d) force

32 Poise is the unit of

(a) pressure (b) surface tension
(c) viscosity (d) None of these
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1 (b) 2 (a) 3 (a) 4 (c) 5 (d) 6 (b) 7 (b) 8 (c) 9 (d) 10 (d)

11 (a) 12 (b) 13 (d) 14 (a) 15 (d) 16 (a) 17 (b) 18 (a) 19 (a) 20 (c)

21 (b) 22 (b) 23 (b) 24 (b) 25 (d) 26 (d) 27 (a) 28 (a) 29 (c) 30 (b)

31 (c) 32 (c)

Answers



Heat
It is a form of energy, also known by thermal
energy, which flows from a higher temperature
body to a lower temperature body when they
are placed in contact.
l Its SI unit is joule and practical unit is calorie.

1 calorie = 4.18 joule
l 1 calorie is the quantity of heat required to raise

the temperature of 1 g of water by 1°C.

Methods of Heat Transmission

There are three methods of heat transmission
l Conduction It is the transfer of heat energy

without actual movement of the particles of
medium.

l Convection It is the transfer of heat energy by
movement of a mass of substance from one
place to another by actual movement of
molecules.

l Radiation It is the transfer of heat energy that
comes from the sun and travels in the form of
electromagnetic waves.

Temperature
It is a quantity that expresses the degree of
hotness and coldness of a body. The flow of
heat from one body to another body is due to
their temperature difference.

Measurement of Temperature

The device which measures the temperature of
the body is called thermometer.

Different scales for measuring temperature

Name of Scales
Lower
point

Upper
Point

No. of
Division

Celsius or centigrade
scale

0°C 100°C 100

Fahrenheit scale 32°F 212°F 180

Reaumur scale 0°R 80°R 80

Kelvin scale 273K 373 K 100

Rankin scale 492°Ra 672°Ra 180

Relation Between Various

Temperature Scales

C

100

F 32

180

K 273

100
=

-
=

-

= =
-R

80

Ra 492

180
l - °40 is the temperature at which Celsius and

Fahrenheit thermometers read  same.
l The normal temperature of human body is 98.6°F or

37° C.
l At 574.25°, the Fahrenheit and Kelvin Scales read the

same.

Note The measurement of temperature closed to

0 K, is known as cryogenics, while dealing with the

measurement of very high temperature is called Pyrometry.

Latent Heat

Latent heat is the amount of heat used to change the
state of matter, without changing its temperature.
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1 Heat is a form of

(a) temperature (b) collision
(c) average velocity (d) energy

2 1 calorie is equal to

(a) 4J (b) 5J
(c) 4.18J (d) 5.18J

3 ‘Cryogenics’ is a science dealing with

(a) high temperature (b) low temperature
(c) friction and water (d) growth of crystals

4 The normal temperature of human body is

(a) 30°C (b) 35°C (c) 37°C (d) 40°C

5 The celsius temperature is a/an

(a) relative temperature
(b) absolute temperature
(c) specific temperature
(d) approximate temperature

6 Which one of the following is correct?

(a)
C F

5

32

9
=

-
(b)

C F

9

32

5
=

-

(c)
F C

5

32

9
=

-
(d)

F C

9

32

5
=

-

7 The temperature which has the same reading on
both fahrenheit and celsius scales is

(a) 40°C (b) - 40°C (c) 35°C (d) - 35°C

8 Pure water freezes at

(a) 0°F     (b) 30°F  (c) 32°F   (d) None of these

9 At what temperature the fahrenheit or kelvin scale
would be same?

(a) 574.25° (b) 475.25° (c) 754.25° (d) 254.75°

10 On which of the following scales of temperature,
the temperature is never negative ?

(a) Celsius (b)Fahrenhiet (c) Reaumur (d) Kelvin

11 The temperature of a room is 77°F. What would
it be on the celsius scale?

(a) 25° C (b) 75° C (c) 32° C (d) 45° C

12 Metal tea pots have wooden handles because

(a) wood is a bad conductor of heat
(b) it prevents electric shock
(c) it give beauty to the pots
(d) it is hygienic

13 The spreading of air freshner in a room follows the
law of

(a) conduction (b) convection
(c) radiation (d) discharge

14 Tea in a cattle when put on fire gets hot as a
whole, due to

(a) conduction (b) radiation

(c) convection (d) None of these

20 Agniveer General Duty (GD)INDIAN ARMY

Exam Pattern uestions

Specific Heat

l Specific heat is the amount of heat required to raise the
temperature of a unit mass of the substance by 1°C.

l Its unit is J/kg-°C. Specific heat capacity of water is
4200 J/kg °C.

Black Body

A body which can absorb all Radiations of each
wavelength at any temperature, which are incident on
it is known as a black body.

Newton’s Law of Cooling

The rate of cooling of a body is directly proportional to
the temperature difference of body and its surrounding.

Heat Engine
l Heat engine is a device which converts heat

into mechanical work.
l A heat engine consists of three parts

— Source of heat at higher temperature
— Working substance
— Sink of heat at lower temperature

Efficiency of Heat Engine

The efficiency of heat engine is defined as the
ratio of net work done per cycle by the engine
to the total amount of heat absorbed per cycle
by the working substance from the source.



15 Energy travels from sun to earth through

(a) conduction (b) convection
(c) radiation (d) All of these

16 Heat is transmitted from higher temperature to
lower temperature through the actual motion of
the molecules in

(a) conduction (b) convection
(c) radiation (d) None of the above

17 The atmosphere is heated mainly by

(a) insolation (b) conduction

(c) radiation (d) convection

18 Woolen clothes keep the body warm because

(a) wool is a bad  conductor
(b) wool increases the temperature of the body
(c) wool absorbs radiant heat from other object
(d) wool rejects heat from the outer objects

19 What is the natural and largest source of heat?

(a) Sun (b) Coal
(c) Moon (d) Wood

20 Which of the following is a good conductor of
heat?

(a) Mica (b) Asbestos
(c) Celluloid (d) Paraffin wax

21 What changes will happen to a bowl of ice and
water kept at exactly zero degree celsius?

(a) All ice will melt
(b) All water will become ice
(c) No change will happen
(d) Only some ice will melt

22 The heat energy absorbed or released at constant
temperature per unit mass for change of state is

(a) specific heat
(b) latent heat
(c) Both specific heat and latent heat
(d) None of the above

23 Specific heat of water is

(a) 24000 J/kg-°C (b) 4200 J/kg-°C
(c) 5200J/kg-°C (d) 3500 J/kg-°C

24 If specific heat of a substance is infinite, it means

(a) heat is given out
(b) heat is taken in
(c) no change in temperature takes place whether

heat is taken in or given out
(d) All of the above

25 Water is used to cool radiators of engine because

(a) of its lower density
(b) it is easily available
(c) it is cheap
(d) it has high specific heat

26 A perfectly black body

(a) absorbs all the incident radiation
(b) allow all the incident radiation to pass through it
(c) reflects all the incident radiation
(d) has its surface coated with lamp black or graphite.

27 Heat engine converts

(a) heat energy into mechanical work
(b) mechanical work into heat energy
(c) heat energy into thermal energy
(d) None of the above
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Wave
A wave is a disturbance which propagates energy
from one place to the other place without the
transport of matter.

Types of Waves

Waves are of two types, i.e. mechanical wave and
electromagnetic wave
l Mechanical Waves The waves which require

material medium (solid, liquid or gas) for their
propagation are called mechanical waves or elastic
waves. e.g. Sound wave, water wave, jump rope
wave etc.

l Electromagnetic Waves The waves which do not
require medium for their propagation, i.e. which
can propagate even through the vacuum are
called electromagnetic  wave. e.g. Radio wave,
light wave, X-ray, gamma ( )g rays, etc.

Note
u Transverse waves are mechanical waves in which

movement of particles is in perpendicular direction to

the wave motion.

u Longitudinal waves are the mechanical waves in

which particles move in the direction of wave

motion.

Terms Related to Waves
l Amplitude The maximum displacement of a

vibrating particles of medium from its mean
position is called amplitude.

l Wavelength The distance between any two
nearest particles of the medium, vibrating in the
same phase is called wavelength.

l Time Period It is defined as the time taken by
the wave to travel a distance equal to one
complete wave (or oscillation).

l Frequency The number of vibrations completed
by the particle in one second is known as

frequency, i.e. f
T

=
1

Time period ( )
.

SI unit of frequency is Hertz.

Sound
Sound is a form of energy which produces the
sensation of hearing in our ears. It is a mechanical
wave. It need a medium to propagate. It can not
travel through vacuum. It is measured in decibel.

The speed of sound is maximum in solids and
minimum in gases.

Medium Speed of Sound

Air 332 m/s

Water 1483 m/s

Iron 5130 m/s

Compression and Rarefaction

l Compressions are the regions, where the particles
of sound are crowded together.

l Rarefactions are the regions of low pressure,
where particles of sound are spread apart.

Characteristics of Sound

l Pitch Pitch is the characteristic of a sound that
depends on the frequency received by a human
ear.

A sound wave of high frequency has high pitch and
a sound wave of low frequency has low pitch.

l Loudness Loudness of a sound depends on the
amplitude of the vibrating body producing sound.
It depends on the sensitivity of human ear.
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l Quality or Timbre The quality of sound is
that characteristics of sound which enables us
to distinguish one sound from another
having the same pitch and loudness.

l Echo Echo is a repetition of sound due to
the reflection of original sound by a large
obstacle. The minimum distance between the
source and obstacle for echo is 17 m.

l Reverberation The persistence of a sound in
a big hall due to repeated reflection from the
walls, ceiling and floor of the hall is known as
reverberation.

Range of Hearing

l The audible range of sound to human beings
is 20 Hz to 20000 Hz .

l The sound having frequency lesser than
20 Hz is called infrasonic sound. It can not

be heard by human beings. Earthquake and
some animals; like whales, elephants and
rhinoceroses produce infrasonic sound of
frequency 5 Hz.

l The sound having frequency higher than
20000 Hz is called ultrasonic sound. It

cannot be heard by human beings. Dog can
hear ultrasonic sound of frequency up to
50,000 Hz.

Beats
l When two sound waves of equal amplitudes and nearly

equal frequencies are produced simultaneously, then
the intensity of resultant sound wave increases and
decreases with time. This change in the intensity of
sound is called phenomenon of beats.

l Beat frequency is equal to the difference in
frequencies of two sound sources.

SONAR

l SONAR stands for Sound Navigation and Ranging.
l It is a device using ultrasonic waves to measure the

distance, direction and speed of under water objects.

Doppler’s Effect in Sound

l Whenever there is a relative motion between a source
of sound and listener; the apparent frequency of
sound heard by the listener is different from the
actual frequency of sound. This phenomenon is
called doppler’s effect.

l It is observed both in mechanical and electromagnetic
waves.

Electromagnetic Spectrum

The orderly arrangement of electromagnetic waves in
increasing or decreasing order of wavelength or
frequency is called electromagnetic spectrum.
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Spectrum of Electromagnetic Waves

Name of Waves Frequency (in Hz) Discoverer Source Uses

Gamma rays 1021-1019 Becquerel
and Curie

Nuclear changes in the
radioactive nuclides such as
U, Th etc.

In food industry to kill
micro-organisms, for the treatment of
tumour and cancer, to produce nuclear
reaction

X-rays 1019-1016 Roentgen When highly energetic
electrons are stopped by a
heavy metal target of high
melting point

In surgery to detect fracture, diseased
organs, stones in body, etc, in
engineering to detect fault and crack on
bridges, at metro station to detect metal
or explosive material, in scientific
research



1 Which one of the following is/are type/types of
wave?

(a)  Mechanical wave       (b) Electromagnetic wave
(c) Both (a) and (b) (d) None of these

2 The waves which require material medium for
their propagation are called

(a) microwaves (b) electromagnetic waves
(c) mechanical waves (d) None of these

3 The waves which do not require material medium
for their propagation are called
(a) electromagnetic waves (b) sound waves
(c) mechanical waves (d) longitudinal waves

4 The maximum displacement of a vibrating body
from its mean position is called

(a) amplitude (b) frequency
(c) time period (d) None of the above

5 The movement of membrane of a table is a

(a) transverse wave (b) longitudinal wave
(c) electromagnetic wave (d) pressure wave

6 Vibrations in a body produce

(a) current (b) sound (c) density (d) pressure

7 Longitudinal wave cannot travel through

(a) vacuum (b)  solid (c) liquid (d) gas

8 In which medium velocity of sound is maximum?
(a) Metals (b) Air (c) Water  (d) Polymer

9 Sound cannot pass through

(a) water (b) steel (c) air (d) vacuum

10 Among the following materials sound travel
fastest in

(a) steel (b) air (c) vacuum (d) water

11 The speed of sound in air is

(a) 232 m/s (b) 332 m/s (c) 143 m/s (d) 0 m/s

12 On which scale loudness of sound is measured?

(a) Decibel (b) Hertz
(c) Volt (d) Watt

13 Note is a sound

(a) of mixture of several frequencies
(b) of mixture of two frequencies only
(c) of a single frequency
(d) always unpleasent to listen

14 Sound travels in air, if

(a) particles of medium travel from one place to
another

(b) there is no moisture in the atmosphere
(c) disturbance moves
(d) Both particles as well as disturbance travel from

one place to another

15 In which one of the following, we measured
amplitude of a sound wave?

(a) Hertz (b) Decibel
(c) Metre (d) None of these
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Name of Waves Frequency (in Hz) Discoverer Source Uses

Ultraviolet rays 1016-7 5 1014. ´ Ritter Sunlight, arc lamp or spark To kill the bacteria of many diseases, in
burglar alarm, to sterilise surgical
instruments

Visible light
waves

7.5 1014
´

-3.7 1014
´

Newton Sunlight, white hot bodies In electric bulbs, sodium lamp,
fluorescent tube, etc, to find stuff to eat

Infrared waves 3 7 1014. ´ -1011 Herschel Lamp with thoriated
filament

In satellite for army purpose, weather
forecasting, solar cells, solar cooker,
therapeutic purpose by doctors

Micro waves 1011-107 Hertz Electric circuit In radar and long distance
communication, for cooking purpose, to
measure the speed of vehicle, cricket ball
etc.

Radio waves below107 Marconi Electric circuit Transmitter, TV waves
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16 The distance between two consecutive
compressions is called

(a) wavelength (b) frequency
(c) intensity (d) pitch

17 Pitch of sound is determined by its

(a) speed (b) amplitude
(c) frequency (d) loudness

18 Which one of the following is correct for the
frequency of a sound wave?

(a) Frequency µ Time period
(b) Frequency µ (Time period)2

(c) Frequency µ
1

Time period

(d) Frequency µ
1

(Time period)2

19 The frequency of sound wave is measured in

(a) metre (b) second (c) hertz (d) mega

20 A key of a mechanical piano struck gently and
then struck again but much harder this time. In
the second case

(a) sound will be louder but pitch will not be
different

(b) sound will be louder and pitch will also be
higher

(c) sound will be louder but pitch will be lower
(d) Both loudness and pitch will remain unaffected

21 Loudness of sound is depend on

(a) frequency (b) amplitude
(c) velocity (d) wavelength

22 Voice of which of the following is likely to have
minimum frequency?

(a) A man (b) A woman
(c) Baby girl (d) Baby boy

23 The minimum distance between the source and
obstacle for echo is

(a) 15 m (b) 16 m (c) 17 m (d) 18 m

24 The persistence of a sound in a big hall due to
repeated reflection from walls, ceiling, floor is
known as

(a) echo (b) ultrasound
(c) reverberation (d) superposition

25 The hearing range of human ears

(a) 20 Hz to 20 kHz (b) less than 20 Hz
(c) more than 20 kHz (d) 20 Hz to 25000 Hz

26 What are the sound waves of frequencies less than
20 Hz?

(a) SONAR
(b) audible sound
(c) infrasonic sound
(d) ultrasonic sound

27 An object moving with a speed greater than that of
sound, is said to have

(a) infrasonic speed
(b) ultrasonic speed
(c) supersonic speed
(d) None of these

28 Earthquake produces which kind of sound before
the main shock wave begins?

(a) ultrasound (b) infrasound
(c) audible sound (d) None of these

29 Infrasound can be heard by

(a) dog (b) bat
(c) rhinoceros (d) human beings

30 Ultrasound can be heard by

(a) elephant (b) bat
(c) rhinoceros (d) human beings

31 Elephants can communicate to many kilometers
due to large ears, which receives sound of

(a) short wavelength
(b) long wavelength
(c) high frequency
(d) low speed

32 In SONAR, we use

(a) audible wave (b) infrasonic wave
(c) ultrasonic wave (d) radio wave

33 Full form of SONAR is

(a) Sound Navigation and Ranging
(b) Sound Near and Ranging
(c) Sound Normal and Rear
(d) None of the above

34 Doppler’s effect is the motion related to change in

(a) frequency of sound
(b) wavelength of sound
(c) velocity of sound
(d) time period of sound

35 When a motorist approaches the policeman, the
pitch of the horn of motor car

(a) increases (b) decreases
(c) remains same (d) become zero
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Light
Light is a form of energy which produces sensation
of sight and makes the surrounding objects visible
to us. The speed of light is maximum in vacuum
i.e. 3 108

´ m/s.

Ray of Light

The path of light energy from one point to
another point is known as a ray of light.

Reflection of Light

The phenomenon of bouncing back of light rays
in the same medium on striking the smooth
surface is known as reflection of light.

Laws of Reflection

l The incident ray, the reflected ray and the normal
at the point of incidence all lie in the same plane.

l The angle of incidence is equal to the angle of
reflection, i.e. Ð = Ði r.

Note Silver metal is one of the best reflectors of light.

Refraction of Light

The bending of the ray of light while passing from
one medium to other medium is called refraction.

Laws of Refraction

l The incident ray, the refracted ray and normal all
lies in the same plane.
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36 The Doppler’s effect is effective in
(a) mechanical wave (b) electromagnetic wave
(c) Both (a) and (b) (d) None of the above

37 Match the following

List I
(Medium)

List II
(Speed of sound)

A. Air (i) 1483 m/s

B. Water (ii) 5130 m/s

C. Iron (iii) 316 m/s

D. Oxygen (iv) 332 m/s

Codes
A B C D

(a) (i) (ii) (iii) (iv)
(b) (ii) (iii) (iv) (i)
(c) (iii) (iv) (i) (ii)
(d) (iv) (i) (ii) (iii)

38 Green house effect is the heating up of the earth’s
atmosphere which is due to
(a) the ultraviolet rays
(b) g-rays
(c) the infrared rays
(d) X-rays

1 (c) 2 (c) 3 (a) 4 (a) 5 (a) 6 (b) 7 (a) 8 (a) 9 (d) 10 (a)

11 (b) 12 (a) 13 (a) 14 (a) 15 (c) 16 (a) 17 (c) 18 (c) 19 (c) 20 (c)

21 (b) 22 (a) 23 (c) 24 (c) 25 (a) 26 (c) 27 (c) 28 (b) 29 (c) 30 (b)

31 (b) 32 (c) 33 (a) 34 (a) 35 (a) 36 (c) 37 (d) 38 (c)

Answers



l The ratio of sin and sinÐ Ði r remains constant
for a pair of media.

sin

sin

Ð

Ð

=
i

r
m (constant)

This law is known as Snell's law. The constantm is
known as refractive index.

Critical Angle

The angle of incidence in a denser medium for
which the angle of refraction in rarer medium
becomes 90° is called the critical angle.

Critical angle of glass is 41.1°.

Total Internal Reflection (TIR)
l The phenomenon due to which a ray of light,

while travelling from optical denser medium to
rarer medium, gets reflected into the same
medium at the surface of separation is called
total internal reflection.

l The working of optical fibre, endoscopy, optical
illusion of water (mirage), sparkling of diamond,
all are based on total internal reflection.

Scattering of Light

l The reflection of light from an object in all
direction is called scattering of light. Blue colour
of sky occur due to scattering of light.

l The path of a beam of light while passing
through a colloidal solution is called Tyndall
effect. It is due to scattering of light.

Atmospheric Refraction

l The refraction of light due to the layers present
in the atmosphere is known as atmospheric
refraction.

l Twinkling of stars, advance sunrise and delayed
sunset, stars seems higher than they actually are,
all are based on atmospheric refraction.

Mirror
Mirror is a polished surface like glass, which
reflects almost all the light that is incident on it.
Mirrors are of two types

l Plane Mirror If the reflecting surface of a mirror
is plane, then it is called a plane mirror.

l Spherical Mirror If the reflecting surface of the
mirror is curved inwards or outwards, then it is
called a spherical mirror. Spherical mirror are of
two types
— Concave Mirror A spherical mirror whose

reflecting surface is inwards and outer surface is
polished is called concave mirror or converging
mirror. Image formed by concave mirror is
usually real and inverted, virtual and erect.

— Convex Mirror A spherical mirror whose outer
surface is reflecting and inner surface is polished
is called convex mirror or diverging mirror.
Image formed by convex mirror is always erect
and virtual.

Mirror Formula Þ
1 1 1

v u f
+ =

Here, v = distance of image

u = distance of object

and f = focal length.

Focal length, f
R

=
Radius of curvature ( )

2

Terms Related to Spherical

Mirrors

l Centre of Curvature Centre of curvature of a
spherical mirror is the centre of the imaginary
sphere of which the mirror is a part, It is marked
by C.

l Radius of Curvature Radius of curvature of a
spherical mirror is the radius of imaginary sphere
of which the mirror is a part.

l Pole Pole of the spherical mirror is the mid-point
of its reflecting surface.

l Principal Axis The principal axis of a spherical
mirror is the line joining the pole and centre of
curvature.

l Principal Focus of a Spherical Mirror It is a
point on the principal axis of the mirror at which
the light rays coming parallel to principal axis,
after reflection actually meet.
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It is represented by F. For a concave mirror, the
focus is in front of the mirror, while for a convex
mirror, the focus is behind the mirror.

Focal Length The distance between pole and
principal focus of a spherical mirror is called its
focal length. It is represented by f .

Lens
Lens is a transparent medium bounded by two
surface in which one or both surfaces are spherical.
l Convex lens It is thicker at the centre and

thinner at its end. A convex lens is also known as
converging lens.

l Concave lens It is thinner at the centre and
thicker at its end. A concave lens is also known as
diverging lens.

Lens Formula,
1 1 1

v u f
- =

Magnification

l The ratio of height of image (h
i
) to height of

object (h
o
) is called linear magnification.

i.e. m
h

h

i

o

= .

l Linear magnification is positive, when image
formed is virtual and linear magnification is
negative, when image formed is real.

Power of Lens

l The ability of a lens to converge or diverge light
ray is known as power of lens ( )P . Its unit is

l Diopter (D). i.e. P =
100

Focal length (cm)

l Power and focal length are negative for concave
lens.

l Power and focal length are positive for convex lens.

Human Eye
l It consist of a convex lens of focal length of

approximately 2.5 cm.
l Ciliary muscles hold the lens in position and

helps to adjust the focal length of lens.
l Retina is the light sensitive surface on which

image is formed.
l Accommodation is the ability of the eye to focus

near and far objects.
l Least distance of distinct vision for normal eye is

25 cm.
l In myopia or short sightedness, nearby objects

are seen clearly but far object cannot be seen.
l Myopia is corrected by concave lens.
l Hypermetropia or long sightedness eye can see

far objects clearly but not nearby objects.
l Hypermetropia is corrected by convex lens.
l In presbyopia our eyes gradually lose the ability

to see things clearly up close with age.
l Sometimes a person may suffer from both

myopia and hypermetropia. This can be
corrected by using both convex or concave lenses.

l Cataract is a condition in which crystalline lens
of eye becomes milky and cloudy due to growth
of membrane over it. It generally occurs among
people at old age. This causes partial or complete
loss of vision. It is possible to restore vision
through cataract surgery.

1 The value of speed of light is

(a) 3 105
´ m/s

(b) 3 108
´ m/s

(c) 3 103
´ m/s

(d) 3 106
´ m/s

2 The phenomenon of bouncing back of light rays
in the same medium is called

(a) refraction
(b) deviation
(c) reflection
(d) diffraction
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3 Which one of the following is best reflector of
light?

(a) Glass (b) Water (c) Paper (d) Silver

4 A periscope works on the principle of

(a) reflection
(b) refraction
(c) total internal reflection
(d) diffraction

5 The bending of the ray of light passing from one
medium to other medium is called

(a) refraction (b) reflection
(c) scattering (d) None of these

6 Light can travel in

(a) air only (b) vacuum only
(c) Both air and vacuum (d) None of these

7 Rainbow formation is due to

(a) absorption of sunlight by water droplets
(b) diffusion of sunlight through water droplets
(c) ionisation of water droplets
(d) refraction and reflection of sunlight by water

droplets

8 Light travels slower in glass than in air because

(a) refractive index of air is less than that of glass
(b) refractive index of air is greater than that of glass
(c) density of glass is greater than that of air
(d) density of glass is less than that of air

9 An object in a pond seems raised due to

(a) reflection (b) refraction
(c) polarisation (d) total internal reflection

10 At critical condition the angle of refraction is

(a) 45° (b) 30° (c) 60° (d) 90°

11 The phenomenon of reflection back of incident
light in the denser medium is called

(a) scattering (b) total internal reflection
(c) diffraction (d) dispersion

12 Optical fibres are based on the phenomenon of

(a) interference
(b) dispersion
(c) diffraction
(d) total internal reflection

13 What is the reason for formation of mirage in desert?

(a) Refraction of light
(b) Reflection of light
(c) Total internal reflection of light
(d) None of the above

14 The phenomenon of light associated with the
appearance of blue colour of the sky is

(a) interference (b) reflection
(c) refraction (d) scattering

15 When a strong beam of light is passed through a
colloidal solution, the light will

(a) be scattered (b) pass unchanged
(c) be absorbed (d) be reflected

16 A star appears twinkling in the sky because of

(a) diffraction of light by atmosphere
(b) refraction of light by atmosphere
(c) scattering of light by atmosphere
(d) None of the above

17 Which of the following is not caused by
atmospheric refraction of light?

(a) Twinkling of stars at night
(b) Sun appearing higher in the sky that it is actually
(c) Sun becoming visible two or three minutes

before actual sunrise
(d) Sun appearing red at sunset

18 Red is used as an emergency or danger signal as

(a) it is a striking colour
(b) its wavelength is the longest
(c) it is scattered
(d) it has very high energy

19 The splitting of different colours of light in a prism is

(a) reflection of light (b) dispersion of light
(c) diffraction of light (d) refraction of light

20 The spread in colours in a rainbow on sky is
primarily due to

(a) dispersion of sunlight
(b) reflection of sunlight
(c) refraction of sunlight
(d) total internal reflection of sunlight

21 No matter how far you stand from a mirror, your
image appears erect. The mirror is likely to be

(a) plane (b) concave
(c) convex
(d) Either plane or convex

22 Convex mirror are used as a rear view mirror in
motorcycle because

(a) it forms real image
(b) it forms erect image
(c) it forms smaller image as compared with object
(d) All of the above
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23 Shaving mirror is

(a) convex (b) concave
(c) plane (d) parabolic

24 Which type of mirror is used in the headlights of
vehicles?

(a) Plane mirror (b) Concave mirror
(c) Convex mirror (d) Parabolic mirror

25 An object is placed at a distance of 10 cm from a
convex mirror of focal length 15 cm. Find the
position.

(a) 5 cm (b) 6 cm
(c) 10 cm (d) 20 cm

26 The focal length (f ) of spherical mirror is related
to radius of currvature (R) as

(a) f R= (b) f R= 2

(c) f
R

=

2
(d) f R=

2

27 Which one of the following materials cannot be
used to make a lens?

(a) Water (b) Glass      (c) Plastic (d) Clay

28 A concave lens always forms

(a) a real image
(b) a virtual image
(c) an image type which depends on object

characteristics
(d) an image type which depends on lens curvature

29 Which of the following has a diverging properties?

(a) Convex lens (b) Concave lens
(c) Plane mirror (d) Concave mirror

30 A convex lens of focal length of 20 cm form an
image at 30 cm, then the distance of object is

(a) 60 cm (b) 40 cm
(c) -60 cm (d) -40 cm

31 Linear magnification is

(a)
height of image

height of object
(b)

height of object

height of image

(c)
distance of image

distance of object
(d)

distance of object

distance of image

32 Human eye has a focal length of

(a) 2 cm (b) 2.5 cm (c) 25 cm (d) 20 cm

33 The least distance of distinct vision for eye is

(a) 25 cm (b) 20 cm (c) 50 cm (d) 25 cm

34 A person suffering from myopia are advised to use

(a) convex lens (b) concave lens
(c) plano-conve lens (d) plano-concave lens

35 The human eye can focus objects at different
distances by adjusting the focal length of eye lens.
This is due to

(a) Presbyopia (b) accommodation
(c) near sightedness (d) far sightedness

36 The change of focal length of eye lens is caused by
action of

(a) pupil (b) retina  (c) ciliary muscles  (d) iris

37 Hypermetropia or long sightedness can be
corrected by using

(a) Bi-focal lens (b) cylindrical lens
(c) concave lens (d) convex lens

38 Myopia is the same as

(a) near sightedness (b) astigmatism
(c) presbyopia (d) long sightedness

39 A person cannot see distinctly objects kept beyond
2m. This defect can be corrected by using a lens of
power

(a) +0 5. D (b) -0 5. D
(c) + 0 2. D (d) -0 2. D
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Electric Charge

Electric charge is a physical quantity which is
defined by excess or deficiency of electrons on a
body. Its SI unit is coulomb (C). Charge of one
electron is - ´

-1.6 10 C19 .

Coulomb’s Law

The force of attraction or repulsion between
two stationary point charge is directly
proportional to the product of their charges
and inversely proportional to the square of

distance between them, F
Kq q

r
=

1 2

2

Electric Field

The space in the surrounding of any charge in
which its influence can be experienced by other
charge is called electric field.

Electric Current

Electric current is defined as the rate of flow of
electric charge.

I
q

t
=

Charge

Time

( )

( )

The SI unit of electric current is ampere (A).

Direct and Alternating Current

l An electric current whose magnitude and
direction do not change with time, is called
direct current (DC).

l An electric current whose magnitude changes
continuously and direction changes
periodically is called alternating current (AC).

Note Electric current is measured by a device called ammeter. It

is a low resistance device which is always connected in

series.

Electric Potential and

Potential Difference

l Electric potential is defined as the amount of work
done when a unit positive charge is moved from
infinity to a point in an electric field. Its SI unit is
volt (V).

i.e. V W q= /
l Potential difference is defined as the work done per

unit charge in moving a unit positive charge from
one point ( )V1 to other point ( )V 2 .

DV V V= -2 1

EMF

l It is equivalent to the potential difference between
the terminals of a electric battery when no current is
drawn from the cell.

Ohm’s Law

l According to Ohm’s law, the potential difference
across an ideal conductor is proportional to the
current through it.

l The constant of proportionality is called the
resistance R. Ohm’s law is given by V IR= where,V
is the potential difference between two points which
include a resistance R and I is the current flowing
through the resistance.

Electrical Resistance

l The obstruction offered by any conductor in the path
of flow of current is called its electrical resistance.

31Agniveer General Duty (GD)INDIAN ARMY

08 Electricity
Chapter



R
V

I
=

l The SI unit of resistance R is ohm (W).
l At a given temperature resistance of a conductor

depends on its (i) length ( )l (ii) cross-section area
( )A (iii) nature of the material of the conductor.

i.e. R
l

A
µ Þ R

l

A
=

r

Resistivity

l Resistivity ( )r of a conductor is the resistance of a
conductor of unit length and unit area of
cross-section. Its unit is ohm-meter.

l Resistivity of a substance does not depend upon its
length or thickness. It depends only on the nature
of substance.

Combinations of Resistors

In an electric circuit, resistors may be connected in
series arrangement, in which total
resistance R R R R

S
= + + +1 2 3 K

and in parallel arrangement total resistance will be

1 1 1 1

1 2 3R R R R
P

= + + + K

Note Electrical appliances in household circuits are connected

in parallel combination.

Heating Effect of Electric Current

l When an electric current is passed through a high
resistance wire like nichrome wire, then the wire
becomes very hot and produces heat.
This is called the heating effect of current.

l The heating effect is obtained by the
transformation of electrical energy into heat energy.

where,V is voltage, I is current and t is time.

H I Rt=
2

= =
V

R
t VIt

2

Electric Energy

The work done by the source of electricity in
maintaining the flow of current through the circuit is
called electric energy.

i.e. E VIt I Rt
V

R
t= = =

2
2

Electrical energy is measured in kWh.

[1 kWh = ´3.6 106 J]

Electric Power

The rate at which electric energy is consumed is
called electrical power,

i.e. P VI= = =
V

R
I R

2
2

SI unit of power is watt (W). Kilowatt, Megawatt
and Horse power are other units of power.

Electric Fuse

Fuse is used as a safety device in household
circuits and is based on heating effect of current.
It is connected in series with the mains supply.

A fuse consists of an alloy of lead and tin which
has appropriate melting point.

Fuse helps to protect the electric elements
(appliances) from hazards caused by heavy
current.

Electric Bulb

It is an electric device based on heating effect of

electric current. An electric bulb has a filament

made of tungsten. Tungsten has a high resistivity

and a high melting point (3380°C).

Conductors

Those materials which allow electricity to pass

through them are called conductors. e.g. Silver,

iron, copper, etc.

Insulator

A material which offers very high resistance to the

flow of electrons or electric current in an electric

circuit is known as insulator. These material do

not allow electricity to pass through them. e.g.

Rubber, dry wood and plastic.
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1 The rate of flow of electric charge is called

(a) electric current (b) potential
(c) voltage (d) resistance

2 Ampere (A) is the SI unit of

(a) voltage (b) current
(c) charge (d) resistance

3 A closed path is required for the flow of

(a) electron (b) charge
(c) current (d) All of these

4 Electric potential of a charge (q) is defined as

(a)V qW= (b)V
q

W
=

(c)V
W

q
= (d) None of these

5 How much work is done in moving a charge of
3 C across two points having a potential difference
of15 V?

(a) 15 J (b) 3 J
(c) 45 J (d) 50 J

6 The work done per unit charge in moving a unit
positive charge from one point to other point is
called

(a) work (b) potential difference
(c) current (d) None of these

7 Name the physical quantity whose unit is J/C.

(a) Electric potential (b) Current
(c) Voltage (d) Resistance

8 Calculate the potential difference between two
terminals of a battery, if 100 J of work is required
to transfer the charge of 20 C from one terminal
of the battery to the other.

(a) 10 V (b) 20 V
(c) 5 V (d) 2.5 V

9 A device that helps to maintain a potential
difference across a conductor is given by

(a) battery (b) ammeter
(c) voltmeter (d) resistor

10 Ohm’s law stated that

(a) I VR= (b)V IR=

(c) R VI= (d)VIR = constant

11 Ohm’s law defines

(a) resistance
(b) current only
(c) voltage only
(d) Both current and voltage

12 Electrical resistivity of a given metallic wire
depends upon

(a) its length (b) its thickness
(c) its shape (d) nature of the material

13 The resistivity does not change, if

(a) the material is changed
(b) the temperature is changed
(c) the shape of the resistor is changed
(d) Both material and temperature are changed
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Domestic Electric Circuit

The domestic supply circuit consists of
three types of wires
— live wire having red insulation,
— neutral wire having black insulation and
— earth wire having green insulation.

If the live wire and neutral wire come in
contact either directly or via conducting
wire, then the situation is called short
circuiting.

Superconductivity

Superconductivity is the phenomenon in which electrical
resistance of certain materials become zero at very low
temperatures.

Mercury will acts as superconductor at a temperature of 4.2 K.

Earthing

To avoid risk of electrical shock, the metal body of
appliances is earthed. In earthing connection, the metal case
of the appliance is connected to the earth (i.e. zero potential)
by means of a metal wire called earth wire.

.
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14 A wire of resistivity r is pulled to double its length.

Its new resistivity will be

(a) doubled (b) tripled
(c) half (d) remain same

15 A battery of 9 V is connected in series with
resistors of 0 2. W, 03. W, 0 4. W, 05. W and12 W,
respectively. Then, how much current will flow
through12 W resistor?

(a) 6.7 A (b) 0.67 A
(c) 7.6 A (d) 0.76 A

16 A galvanometer is used to

(a) measure potential difference
(b) measure amount of current flowing
(c) measure electric power of the current
(d) detect direction of current

17 On which of the following no ‘plus’ or ‘minus’
sign is marked?

(a) A battery (b) An ammeter
(c) A resistor (d) A voltmeter

18 The cord of an electric heater does not glow, while
heating element does, because

(a) cord has lesser resistance than heating element.
(b) cord has higher resistance than heating
element.
(c) cord is light weight than heating element.
(d) cord is of longer length than heating element.

19 320 J of heat is produced in 10s in a 2 W resistor.
The amount of current flowing through the
resistor is

(a) 3 A (b) 4 A
(c) 0.5 A (d) 2 A

20 An electric quantity, which determine the rate at
which energy is delivered by current, is given by

(a) heat (b) power
(c) potential (d) resistance

21 Amount of energy delivered by a power of one
kilowatt in one hour

(a) kilogram second (b) kilowatt hour
(c) kilowatt second (d) watt hour

22 Unit of electric power may also be expressed as

(a) volt-ampere (b) kilowatt-hour
(c) watt-second (d) joule-second

23 Safety fuse wire used in domestic electrical
appliances is made of metal of low

(a) resistance (b) melting point
(c) specific gravity (d) conductance

24 A fuse wire is made of

(a) an alloy of tin and lead
(b) an alloy of tin and copper
(c) an alloy of tin and aluminium
(d) an alloy of nickel and chromium

25 The nature of fuse wire is

(a) high resistance and low melting point
(b) high resistance and high melting point
(c) low resistance and high melting point
(d) low resistance and low melting point

26 A good conductor while carrying current is

(a) negatively charged (b) positively charged
(c) electrically neutral
(d) alternately charge positive and negative

27 The one that is a good conductor of electricity in
the following list of solids is

(a) graphite (b) diamond
(c) sodium fluoride (d) sodium chloride

28 Which of the following material is the best
conductor ?

(a) Copper (b) Aluminium
(c) Iron (d) Silver

29 Insulations around wire are damaged due to

(a) less current (b) less voltage
(c) high current (d) high voltage

30 The earth wire of a cable is connected to
(a) the outer metallic body of the appliance
(b) the fuse of the appliance
(c) the filament of the appliance
(d) short circuitry of the appliance

31 In all the electric appliances, the switches are put
in the

(a) live wire (b) earth wire
(c) neutral wire (d) All of these

32 All electric wire are well insulated for purpose of
safety with some

(a) iron cover (b) glass cover
(c) plastic cover (d) wood cover
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33 Wire maintained at zero potential by connecting it
to earth at power station itself is called

(a) earth/ground wire (b) live wire
(c) neutral wire (d) delta wire

34 Electrical resistance of certain material become
zero at very low temperature is called
(a) conduction (b) charging
(c) superconductivity (d) None of these

Magnet
l A naturally occuring ore of iron (magnetite)

attracts small pieces of iron, steel, cobalt, nickel
towards it is called magnetism.

l Magnet is a material which attracts substance
containing iron, nickel, cobalt and their alloys, by
producing magnetic field. When a magnet is
suspended freely it rests in a particular direction
(North-South).

l A magnet has two poles–North pole and South
pole.

l Magnetic substances are the substances that are
attracted by magnet. e.g. Iron, nickel, etc.

l Non-magnetic substances are the substances that
are not attracted by magnet. e.g. Wood, paper,
aluminium, etc.

Permanent Magnet

l The magnets which do not lose their magnetism
with normal treatment are called permanent
magnets. Permanent magnet is made of steel.

l The materials which retain their magnetism for a
long time are called hard magnetic materials.

Poles of Magnet

l A bar magnet suspended freely pointing towards
North-South directions have two parts in two
directions, which are called poles of magnet.

l When poles of two magnets are brought close
together, they exert force on each other.

l Similar poles (South-South or North-North)
repel each other and dissimilar poles attract each
other.

l The imaginary line joining the two poles of a
magnet is defined as the magnetic axis.

l The strength of a pole to attract magnetic
materials towards it, is known as pole strength.

Magnetic Field
l The area surrounding the magnet in which

another magnet experience a force on it, is called
magnetic field.

l The unit of magnetic field is newton/ampere-
metre or weber/metre 2 or tesla.

l The smaller unit of magnetic field is gauss.
1 Tesla =104 gauss.
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Direction of Magnetic Field

Direction of the magnetic field produced by a
current carrying conductor is given by Maxwell’s
right hand thumb rule.

Direction of force acting on a current carrying
conductor is given by Fleming’s left hand rule.

Magnetic Field Lines

l Magnetic lines of force are imaginary lines in the
magnetic field, which shows the direction of
magnetic field.

l The magnetic lines of force outside the magnet
always travel from North pole to South pole and
inside the magnet from South pole to North
pole.

Note The magnetic line of force due to a straight wire,

are the concentric circles with their common centre on

the conductor.

Magnetic Materials
l Materials can be classified on the basis of

susceptibility, i.e. how easily a substance is
magnetised in a magnetic field.
Magnetic material are classified into three types

l Diamagnetic Substance Substances which get
feeble magnetism opposite to the direction of
magnetic field. e.g. Bismith, copper, gold, silver,
zinc etc.

l Paramagnetic Substance Substances which gets
feeble magnetism in the direction of the magnetic
field. e.g. Aluminium, sodium, platinum,
chromium etc.

l Ferromagnetic Substance Substances which are
strongly magnetised when placed in an external
magnetic field. e.g. Iron, nickel, cobalt etc.

Curie Temperature As temperature increases, the
magnetic property of ferromagnetic substance decreases
and above a certain temperature the substance changes
into paramagnetic substances. This temperature is called
curie temperature.

For soft iron, curie temperature is 1000 K.

Solenoid
l The solenoid is a long coil containing a large

number of close turns of insulated conducting
wire (copper wire).

l The magnetic field inside a solenoid is B nI= m 0 ,
here I is current, n is number of turns in solenoid
and m 0 is absolute magnetic permeability of free
space.

Force on a Moving Charge

When a charged particle q moves with velocity v

inside a uniform magnetic field ( )B , then magnetic
force acting on a charge moving in uniform
magnetic field is F Bqv= sinq

where, B = magnetic field, q = charge, v = speed
and q = angle between the direction of motion and
magnetic field.

Electromagnet
An electromagnet is a solenoid that gets
magnetised, i.e. it becomes a magnet due to flow of
current. It consists of a long insulated copper wire
wound around a soft iron core. The magnetic effect
remains only till the current is flowing through the
solenoid.

An electromagnet is used in electric bells, electric
motors, loudspeaker, etc.

Note Giant electromagnet are used in cranes to lift

machinery and other parts.

Electromagnetic Induction
The phenomenon of generation of current or emf
by changing the magnetic field is known as
electromagnetic induction.

Electric Motor

It is a device which converts the electrical energy
into the mechanical energy. We can use electric
motor in electric fans for cooling and ventillations,
for pumping water. Electric motor is important
component of appliances; like washing machine,
mixer, refrigerators, record players etc.
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1 Which of the following is not a permanent
magnet?

(a) Magnetic needle (b) Bar magnet
(c) Electromagnet (d) Horse shoe magnet

2 The direction of magnetic field lines in the region
outside the bar magnet is

(a) from North pole to South pole
(b) from South pole to North pole
(c) in the direction coming out from both the poles

of the magnet
(d) in the direction entering both the poles of the

magnet

3 A bar magnet is broken into three parts X Y, and
Z.

Which diagram show the poles in X Y, and Z ?

4 The magnet which do not lose its magnetism with
normal treatment is called

(a) bar magnet (b) permanent magnet
(c) coil magnet (d) soft magnet

5 When a magnet is suspended freely it always aligns
itself in ............. direction.

(a) North (b) South
(c) North-South (d) East-West

6 Which of the following substance have tendency
to move from stronger to weaker part of the
external magnetic field?

(a) paramagnetic (b) diamagnetic
(c) ferromagnetic (d) electromagnet

7 Fleming’s left hand rule is used to find

(a) direction of magnetic field due to current
carrying conductor

(b) direction of flux in solenoid
(c) direction of force on a current carrying

conductor in a magnetic field
(d) polarity of a magnetic pole

8 The left hand rule correlates to

(a) current, induced emf and direction of force on
a conductor

(b) magnetic field, electric field and direction of
force on a conductor

(c) self-induction, mutual induction and direction
of force on a conductor

(d) current, magnetic field and direction of force
on a conductor

9 In the left hand rule, forefinger always represents

(a) voltage (b) current
(c) magnetic field
(d) direction of force on the conductor

10 Who has stated the right hand thumb rule?

(a) Oersted (b) Fleming
(c) Einstein (d) Maxwell
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Generator

It is a device which converts the mechanical
energy into the electrical energy using the
principle of electromagnetic induction. There are
two types of generator; AC generator and DC
generator.

AC generator is easy and economical. It is
converted in DC with the help of rectifier.

Transformer

It is a device which can change a low voltage of high
current into a high voltage of low current and
vice-versa. Its working is based on mutual induction.
Transformers are of two types

(i) Step-up transformer

(ii) Step-down transformer
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11 The magnetic field produced in a straight
conducting wire on passing current through it is
(a) in the direction of current
(b) in the direction opposite to the current
(c) circular around the wire
(d) in the direction parallel to the wire

12 Which of the following has magnetic field like that
of a bar magnet?

(a) Current carrying wire
(b) Current carrying ring
(c) Current carrying solenoid
(d) Current carrying rectangular loop

13 The magnetic field inside a solenoid is

(a) zero
(b) strong at North pole and weak at South pole
(c) strong at South pole and weak at North pole
(d) uniform throughout

14 Force on a current carrying conductor in a
magnetic field depends on

(a) length of the conductor
(b) current in the conductor
(c) magnetic field
(d) All of the above

15 The magnitude and direction of magnetic field
produced by a straight current carrying wire at a
given point depends on

(a) current in the wire
(b) direction of the current
(c) distance of the point from the wire
(d) All of the above

16 Which of these will not experience force in
magnetic field?

(a) Moving charge
(b) Bar magnet
(c) Stationary charge
(d) Current carrying conductor

17 If a charge particle q is moving in a magnetic field
B with velocity v, then force on charge will be

(a) F Bq= sin q

(b) F qv= sin q

(c) F Bv= sin q

(d)F Bqv= sin q

18 What should be the core of an electromagnet?

(a) Soft iron (b) Hard iron
(c) Rusted iron (d) None of these

19 The phenomenon where electric current is
generated by varying magnetic field is called

(a) electromagnetic wave
(b) electromagnetic flux
(c) electromagnetic induction
(d) displacement of insulator

20 In a practical electric motor, coil is called

(a) armature (b) ammeter
(c) pole (d) split

21 A dynamo is a device which used to convert

(a) mechanical energy into light energy
(b) mechanical energy into electrical energy
(c) electrical energy into mechanical energy
(d) None of the above

22 The device used for producing electric current is
called

(a) generator (b) galvanometer
(c) ammeter (d) motor

23 Generator produce electric current due to the
movement of wires near

(a) metals (b) small magnets
(c) very large magnets (d) gases

24 Transformer only works with

(a) DC (b) AC
(c) charges (d) radioactive substance
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Matter Around Us
l Anything that has mass and occupies space is called

matter.
l There are five states in which matter exists,

namely solid, liquid, gas, plasma and
Bose-Einstein Condensate (BEC). Out of these,
first three are most prominent.

l In solid state, shape and volume of matter is
fixed, e.g. ice, wood block, etc.

l In liquid state, volume of matter is fixed but have
no definite shape. e.g. Water, oil, etc.

l In gaseous state, neither shape nor volume of
matter is fixed. e.g. Water vapour, air, etc.

l According to kinetic theory of gases, the gaseous
molecules are always in constant random motion.

l At absolute zero ( )T =0K , the gas molecules have
negligible movement.

l At 100°C or 212F water starts boiling.
l Plasma state and BEC are achieved only under

certain conditions.
l The sun and other stars exist in plasma state.

Conversion of Matter

l Conversion of solid into liquid is called melting
and its reverse is called solidification.

l Conversion of liquid to gas is called evaporation
and its reverse is called condensation.

l Direct conversion of solid into gas is called
sublimation while its reverse is called deposition.

l Camphor, naphthalene, dry ice, iodine etc., are
known to sublimate.

l Iodine is separated from sand by sublimation.
l Distillation is used for desalination of sea water.

Classification of Matter

Matter can be classified according to physical and
chemical properties. Most matter consist of
mixtures of pure substances, which can be
homogeneous and heterogeneous. Pure substances
can be either chemical compounds or elements.

Pure Substance

l A substance that consists of only a single type of
constituent particles is called pure substance, e.g.
gold, water, etc.

l Element is made up of only one kind of atoms.
e.g. Sodium (Na), carbon (C), oxygen (O), etc.
On the basis of variation in properties, elements
can be broadly classified as metals, non-metals and
metalloids.

l Compound is made up two or more elements,
chemically combined with one another in fixed
proportion.
e.g. Water (H O2 ), carbon dioxide (CO )2 .

Mixtures

l Mixtures are constituted by more than one kind of
pure form, known as a substance. Most of the
matter around us exist as mixtures of two or more
pure components, e.g. sea water, minerals, soil, etc,
are all mixtures.

l Homogeneous mixture is the one that has uniform
composition through out the mixture.
e.g. Salt in water solution, clean air (gas in gas), etc.

10 Matter and Its State
Chapter



l Heterogeneous mixture does not have uniform

composition through out the mixture.

e.g. Mud water, polluted air (dust in air), mixture

of two powders, colloidal solution (like milk), etc.

l True solutions (or simply solutions) are
homogeneous mixtures of one or more substances
called solute (in less quantity) or dissolved solvent (in
large quantity).
e.g. salt in water, sugar in water, alcohol in water, etc.

l Suspension is a heterogeneous mixture in which

solute particles of a substance is dispersed in liquid

and can be seen with naked eyes.

e.g. Mud-water, chalk-water mixture, etc.

l Colloidal solutions are heterogeneous mixture in

which size of dispersed particles is between those in

true solutions and suspensions.

The particles of a colloid are uniformly spread

throughout the solution.

Types of Colloidal Solutions
Dispersed

phase
Dispersion
medium

Type of
colloid

Examples

Liquid Gas Aerosol Fog, clouds
and mist

Solid Gas Aerosol
(solid)

Smoke,
automobile
exhaust

Gas Liquid Foam Shaving cream

Liquid Liquid Emulsion Milk, butter
and face-cream

Solid Liquid Sol Milk of magnesia
and mud

Gas Solid Solid
foam

Foam, rubber,
sponge and
pumice

Liquid Solid Gel Jelly, cheese and
butter

Solid Solid Solid sol Coloured
gemstone and
milky glass

1 Which of the following is the latest discovered
state of matter ?
(a) Solid (b) Gas (c) Plasma (d) BEC

2 Matter can change from one physical state to
another on

(a) heating (b) colouring
(c) swapping (d) crushing

3 In the gaseous state, particles can move
(a) only in one direction
(b) only in a fixed path
(c) randomly in all directions
(d) upward and downward only

4 Gases have
(a) high compressibility but less than solids
(b) low compressibility
(c) no compressiblity
(d) high compressibility more than solids

5 Which of the following set of substance can be
classified as fluids?
(a) Water, ice and vapours
(b) Air, water and carbon dioxides

(c) Mercury, copper and gold
(d) Carbon dioxide, oxygen and carbon

6 Which of the following is/are in the plasma state ?

(a) Mars (b) Jupiter
(c) Sun (d) All of these

7 The space between particles of matter is called

(a) internuclear space (b) interelectronic space
(c) intermolecular space (d) interprotonic space

8 Which of the following substances will have
strongest intermolecular forces ?

(a) Water (b) Paper

(c) Mercury metal (d) Air

9 The substance containing same type of of atoms is

(a) elements (b) compound
(c) mixture (d) None of these

10 Clean air is the example of

(a) element
(b) compound
(c) homogeneous mixture
(d) heterogeneous mixture
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11 Brass, an alloy of copper and zinc is a

(a) compound (b) homogeneous mixture
(c) heterogeneous mixture (d) element

12 Which of the following is not an element?

(a) Diamond (b) Graphite (c) Silica (d) Silicon

13 Carbon when burns, produces carbon dioxide gas
which is a/an

(a) element
(b) compound
(c) homogeneous mixture
(d) heterogeneous mixture

14 Water is a
(a) compound (b) mixture
(c) true solution (d) All of these

15 Which of the following is an example of
sublimate?
(a) milk (b) camphor
(c) iodine (d) Both (b) and (c)

16 Petroleum and kerosene oils are examples of

(a) mixture (b) compound
(c) elements (d) None of these

17 Fog is an example of which of the following type
of colloid

(a) Emulsion (b) Aerosol
(c) Gel (d) Foam

18 The dispersed phase and dispersion medium in
shaving cream are respectively

(a) solid and gas (b) liquid and gas
(c) Gas and liquid (d) Gas and solid

19 Which of the following is an example of emulsion?

(a) Smoke (b) Milk
(c) Milk of magnesia (d) Clouds

20 Mayonnaise represents

(a) a sol (b) an aerosol
(c) a foam (d) an emulsion

Atom
l It is the smallest particle of an element which may

have or may not have independent existence but
take part in a chemical reaction.

l Dalton assumed that atom is indivisible.
l Atoms usually, does not exist in free state. An atom

is made up of tiny particles protons, neutrons and
electrons.

Molecule
l It is the smallest particle of an element or

compound which is capable of independent
existence.

Atomicity
l It is defined as the number of atoms present in a

molecule of an element or a compound.

e.g. Monoatomic : He, Ne, diatomic : H 2 , HCl,
triatomic : O3 , H 2O, polyatomic : P 4 , S 8

l Ions are the charged species and can be positively
or negatively charged.

l Valency It is the combining capacity of an element
and it is equal to charge in case of ions.

Atomic Models

l Different atomic models were proposed to explain
the structure of an atom.
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l First significant attempt was made by J. J. Thomson,
who discovered the electrons but was unaware of
other particles. He proposed an atomic model called
plum pudding model or the watermelon model.

l With discovery of proton, Rutherford through his
“gold-foil experiment” suggested that protons are
present in the nucleus and electron revolves around
it. This was called Rutherford’s model.

l Neils Bohr further elaborated the model of an atom
by suggesting that electrons revolve in discrete orbits
called energy shells or energy levels. This model is
called Bohr’s Model.

l After the formulation of various theories, it is now
accepted that protons and neutrons are found in
nucleus while electrons revolve around the nucleus in
different orbits (also called shells or energy levels)
associated with certain amount of energy.

l Electromagnetic forces tends to bind electrons with
the nucleus.

l Nuclear forces are short range attractive forces that
bind proton with nucleus.

l According to modern atomic theory, ‘atom is made
up of three fundamental particles called electrons,
protons and neutrons’.

Particle Discovery Charge Mass Position

Electron

(1

0
e )

J.J.

Thomson

- ´
-

16 10
19

. 91 10
31

. ´
-

Around the

nucleus

Proton

( )1

1
P

Goldstein + ´
-

16 10
19

. 165 10
27

. ´
-

Inside

nucleus

Neutron

(0

1
n )

Chadwick 0 167 10
27

. ´
-

Inside

nucleus

Characteristics of an Atom

l Atomic number is defined as the number of protons
present in the nucleus of an atom.

l Mass number is defined as the sum of number of
protons and neutrons present in the nucleus of an
atom.

l Protons and neutrons together are called as
nucleons.

l Atomic weight is the mass of an individual atom.

Atomic Species

l Isotopes They have same atomic number but
different mass number or same number of
protons but different number of neutrons.

e.g. 1
1

1
2

1
3H , H H . Their chemical properties

are same due to same atomic number.
l Isobars They have different atomic number

but same mass number. Their physical and
chemical properties are different.

e.g. 18
40 Ar and 20

40Ca
l Isotones They have same numbers of

neutron. e.g. 6
14 C and 8

16O

Electronic Configuration

l It is the arrangement of electrons in various
shells, subshells and orbitals in an atom.

l It is written as 2, 8, 8, 18, 18, 32

l Number of electrons in n shell = 2 2
n .

e.g. In second shell, the number of electrons

= ´ =2 2 82 exceptions of normal rule.

Electronic configuration of some elements are
tabulated below :

Element 2 8 8, , . . . . type Configuration
nl

x type

Sodium ( Na)
11

2,8,1 1 2 2 3
2 2 6 1

s s p s, , ,

Chromium ( Cr)
24

2,8,13,1 1
2

s ,2
2

s ,2
6

p , 3
2

s ,

3
6

p , 3
5

d , 4
1

s

Iron ( Fe)
26

2,8,14,2 1
2

s , 2
2

s , 2
6

p ,

3
2

s , 3
6

p , 3
6

d ,

4
2

s

Copper ( Cu)
29

2, 8, 18, 1 1
2

s ,2
2

s , 2
6

p , 3
2

s ,

3
6

p , 3
10

d , 4
1

s
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1 Atomic theory of atom was given by

(a) Avogadro (b) Dalton
(c) Newton (d) Pascal

2 Discovery of subatomic particle, electrons
discarded the

(a) Dalton’s atomic theory
(b) Thomson’s model
(c) Bohr’s atomic model
(d) All of the above

3 Which of the following is a monoatomic gas?

(a) Oxygen (b) Neon
(c) Nitrogen (d) Fluorine

4 The three basic components of an atom are

(a) protons, neutrons and ions
(b) protons, neutrons and electrons
(c) protium, deuterium and tritium
(d) protons, neutrinos and ions

5 Lightest particle among the following is

(a) hydrogen atom (b) electron
(c) proton (d) neutron

6 The particle which has no charge is

(a) electron (b) proton
(c) neutron (d) nucleus

7 Which particle moves around the nucleus of an
atom and are negatively charged?

(a) Electrons (b) Protons
(c) Positrons (d) Neutrons

8 Proton is

(a) neutral (b) positively charged
(c) negatively charged (d) None of these

9 Electron was discovered by

(a) J. J. Thomson (b) Rutherford
(c) E. Goldstein (d) Chadwick

10 Neutron was discovered by

(a) Rutherford (b) Dalton
(c) Chadwick (d) J. J. Thomson

11 Which of the following pairs is not correctly
matched?

(a) Electron : Dalton (b) Proton : Goldstein
(c) Neutron : Chadwick (d) Nucleus : Rutherford

12 Nucleus of an atom consists of

(a) proton
(b) neutron
(c) proton and neutron
(d) electron, proton and neutron

13 Nucleons are

(a) particles found in atom
(b) particles found orbiting around nucleus
(c) nuclei when present outside atoms
(d) particles found in nucleus

14 Which of the following is not a part of nucleon?

(a) Proton
(b) Neutron
(c) Electron
(d) All of above are the part of nucleons

15 The positively charged part of (the centre of an
atom) is called

(a) proton (b) electron
(c) neutron (d) nucleus

16 The charge on the proton

(a) is equal to the charge of electron
(b) is opposite to the charge of electron
(c) Both (a) and (b)
(d) None of the above

17 Which of the following elements does not contain
neutrons?

(a) Oxygen (b) Nitrogen
(c) Hydrogen (d) Copper

18 Which of the following is called nucleons?

(a) Electron
(b) Protons and neutrons
(c) Neutron
(d) Electrons and protons

19 Rutherford’s a-particle scattering experiment
responsible for the discovery of

(a) atomic nucleus (b) electron
(c) proton (d) neutron

20 Gold foil experiment of determine structure of
atom was performed by

(a) Dalton (b) Thomson
(c) Rutherford (d) Bohr
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21 Which metal was bombarded with a-rays in
Rutherford’s experiment?

(a) Copper (b) Silver
(c) Gold (d) Iron

22 Rutherford’s scattering experiment proved the
presence of

(a) atoms in all matter
(b) electrons in atoms
(c) neutrons in atoms
(d) nucleus in atoms

23 Rutherford model could not explain the

(a) electronic structure of an atom
(b) stability of an atom
(c) Both (a) and (b)
(d) None of the above

24 Mass number of an atom ( )A is equal to

(a) total number of nucleons
(b) total number of neutrons
(c) total number of protons and electrons
(d) total number of protons, electrons and neutrons

25 Isotopes of an element have

(a) the same physical properties
(b) different chemical properties
(c) different number of neutrons
(d) different atomic numbers

26 Which of the following is an isotope of hydrogen?

(a) Tritium
(b) a-hydrogen
(c) Magnesium
(d) Plutonium

27 Atoms with same mass number but different
atomic numbers are called

(a) isotopes (b) isobars
(c) isochores (d)  None of these

28 The atomic number of carbon is 6 and its atomic
mass in 12. How many protons are there in the
nucleus of carbon?

(a) 6 (b) 12
(c) 18 (d) Zero

29
6
14

7
14C and N are the examples of

(a) isobars (b) isotopes
(c) isotones (d) None of these

30
6
12

6
13C, C, 6

14 C and 17
35

17
37Cl, Cl are the examples of

(a) isotopes

(b) isobars

(c) isotopes and isobars respectively

(d) isobars and isotopes respectively

31 Isotones have same numbers of

(a) electrons (b) protons
(c) positrons (d) neutrons

32 What is the correct electronic configuration of
sodium?

(a) 2, 4, 4, 1 (b) 2, 8, 1

(c) 2 ,8, 8, 1 (d) 2, 2, 6, 1

33 Which of the following represents the correct
electronic configuration of copper?

(a) 2, 8, 18, 1 (b) 2, 8, 10, 8, 1

(c) 2, 8, 8, 2, 1 (d) 2, 8, 13, 1
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Periodic Table

l There are 118 elements known at present, out of
which 98 are naturally occurring.

l The arrangement of elements in a such a way, that
elements having similar properties reappear at a
regular interval is called periodic classification.

l Periodic table is a tabular display of the elements,
organised on the basis of their properties.

l It contains horizontal rows called periods and
vertical columns called groups.

Mendeleev’s Periodic Law
l According to Mendeleev’s periodic law,

‘‘properties of the elements are a periodic
function of their atomic masses.’’

l Mendeleev published a table of elements and
arranged them in the increasing order of their
atomic masses.

l There were seven periods (horizontal rows) and
eight groups (vertical columns) in the original
periodic table of Mendeleev.

l Mendeleev’s periodic table could not explain the
positions of certain elements, like rare earth
metals and isotopes of element.

Modern Periodic Table and

Periodic Law

l Henry Moseley put forward the modern periodic
law. According to modern periodic law, “the
physical and chemical properties of the elements are
the periodic functions of their atomic number.”

l According to IUPAC, the groups are numbered
from 1 to 18.

Features of Groups

l Group 1 elements are called alkali metals.
l Group 2 elements are called alkaline earth

metals.
l Group 13 elements are known as boron family.
l Group 14 elements are known as carbon family.
l Group 15 elements are known as nitrogen

family.
l Group 16 elements are known as oxygen or

chalcogen family.
l Group 17 elements are called halogen family.
l Group 18 (zero group) elements are called noble

gases or inert gases.

Features of Periods

l The number of shells present in an atom
determines its period.

l First period is the shortest period containing only
two elements. i.e. Hydrogen and helium.

l Sixth period is a longest period containing, 32
elements (atomic number 55-86).

l Seventh period is an incomplete period.

Classifications of Elements

On the basis of atomic orbitals, periodic table is
divided in four blocks.
l s-block elements It includes group 1 (alkali

metals) and group 2 (alkaline earth metals)
elements.

These are reactive metals and reactivity increases
as we go down the group.
These elements are ionic in nature.
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l p-block elements It includes group 13 to 18 elements.
l d-block elements It includes group 3 to group 12.

These are also called transition elements (in between
s-block and p-block elements).

Scandium is considered as transition metal.
l f-block elements It includes 14 elements after

lanthanum (La-57) called lanthanoides and 14
elements after actinium (Ac-89) called actinoides.

l Lanthanoides and actinoides are kept at the bottom
of the periodic table because they resemble each other
but do not resemble with other group elements.

Ionic and Covalent Bonds

Ionic bond is formed when there is transfer of

electrons from metal to non-metals.

Covalent bond is formed when there is sharing of

electrons between two non-metals.

Periodicity

The properties which shows a gradual variation, (i.e.
increase or decrease) at regular intervals are called
periodic properties and the phenomenon is called
periodicity.

Periodic Properties

Atomic Size

l It is the distance between the centre of the nucleus of
an atom and outermost shell.

l Atomic size increases on moving down a group, i.e.
from top to bottom.

l Atomic size decreases from left to right across a
period.

Metallic Character

l It is the tendency of a metal to lose their valence
electrons to form a cation (positive ion).

l Metallic character increases down a group.
l Metallic character decreases across a period,

i.e. on moving from left to right.

Non–metallic Character
l It refers to the tendency of a non-metal to

gain electrons to form an anion (negative
ion).

l Non-metallic character decreases down the
group.

l Non-metallic character increases across a
period (left to right).

Ionisation Energy

l The energy required to remove an electron
from an isolated gaseous atom and convert it
into gaseous ion is called ionisation energy.

l Ionisation energy decreases down a group.
l Ionisation energy tends to increase across a

period.

Electron Affinity

l The amount of energy released by addition of
electron to the outermost shell of an atom in
its gaseous state is called electron affinity.

l Down a group, electron affinity decreases.
l Across a period, electron affinity increases.

Electronegativity

l It is the tendency of an atom in a molecule to
attract the shared pair of electrons towards
itself.

l Electronegativity decreases down a group.
l Electronegativity increases from left to right

in a period.
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1 At present, how many elements are there in
modern periodic table?

(a) 118 (b) 108
(c) 126 (d) 127

2 Horizontal rows in periodic table are called

(a)  group (b) period
(c) subgroup (d) subshells

3 Vertical rows in periodic table are called

(a) period (b)  orbital
(c) orbit (d) group

4 According to Mendeleev’s periodic law the
properties of elements are periodic function of their

(a) atomic number
(b) atomic masses
(c) mass number
(d) electronic configuration

5 According to IUPAC, total number of groups and

periods in the periodic table respectively are

(a) 16, 9 (b) 18, 7
(c) 18, 9 (d) 13, 7

6 Elements having similar outer shell configuration
in their atoms are arranged in

(a) groups (b) vertical columns
(c) families (d) All of these

7 The periodic repetitions of elements having same
properties is termed as

(a) atomicity (b) periodicity
(c) regularity (d) None of these

8 Elements are classified into four blocks, like s-block,
p-block, d-block and f-block on the basis of

(a) atomic number
(b) atomic masses
(c) atomic orbitals
(d) All of the above

9 s-block elements includes

(a) group-1 (b) group-2
(c) group-3 (d) group-1 and 2

10 s-block elements are reactive metals. The reactivity,
as we go down the group

(a) increases (b) decreases
(c) remains same (d) None of these

11 The compounds of the s-block elements, with the
exception of lithium and beryllium are
predominantly

(a) ionic (b) covalent
(c) complex (d) Both (a) and (b)

12 Group I elements are known as

(a) alkali (b) alkaline (c) acidic (d) halogens

13 Group II elements with exceptions of beryllium
are known as

(a) halogens (b) alkali
(c) alkaline (d) None of these

14 Group 13 to 18 elements comes under

(a) s-block (b) p-block
(c) d-block (d) f-block

15 Halogens are elements of

(a) s-block (b) p-block
(c) d-block (d) d and f-block

16 Representative elements are elements of

(a) s-block (b) s and p-block
(c) d-block (d) d and f-block

17 d-block elements in the periodic table numbering
from

(a) 3-13 (b) 3-16 (c) 3-12 (d) 3-14

18 d-block elements are also known as

(a) lathanoides element (b) actinoides element
(c) transition element (d) alkali

19 The metal which is considered as transition metal is

(a) zinc (b) cadmium
(c) mercury (d) scandium

20 14 elements of 6th period and 14 elements in 7th
period in the periodic table are termed as respectively

(a) lanthanoids, actinoids
(b) actinoids, lanthanoids
(c) actinoids, halogens
(d) halogens, actinoids

21 Ionic bond is formed when there is transfer of
electrons from

(a) non-metal to metal
(b) metal to non-metal
(c) metal to metalloids
(d) metal to metal
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22 Covalent bond is formed when there is sharing of
electrons between

(a) two metals (b) two metalloids
(c) two non-metals (d) non-metal to metal

23 The atomic size

(a) decreases across a period
(b) increases across a period
(c) remains the same across a period
(d) sometimes increases and sometimes decreases

across a peirod

24 Across the period non-metallic character of the
elements

(a) decreases (b) increases
(c) remains the same (d) depends on the period

25 The electron affinity of the elements in groups
1 to 7

(a) goes up and then down
(b) decreases and then increases
(c) increases
(d) decreases

26 Across a period the ionisation energy

(a) goes up and down (b) decreases
(c) increases (d) remains the same

27 Down a group the electronegativity

(a) depends on the number of valence electrons
(b) remains the same
(c) decreases
(d) increases

Physical Change

l In a physical change, a substance undergoes a
change in its physical properties such as shape,
size, colour and state.

l It is generally reversible, i.e. the original
substance is further obtained by reversing the
reaction conditions.

l Conversion of matter from one state to another
like evaporation of water, melting of ice, freezing
of water, boiling of water, formation of clouds,
stretching of spring, rubber, etc., are the examples
of physical change.

Chemical Change

l A change in which one or more new substances are
formed, called chemical change.

l In a chemical change, the internal molecular
composition of original substance is deformed.

l Most of the chemical changes are irreversible.
l Burning of magnesium ribbon, coal, wood or

leaves, ripening of fruits, rusting of iron, curdling
of milk, etc., are the examples of chemical change.

l During burning of a candle, both physical and
chemical changes take place.
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Chemical Reactions

l A chemical reaction is a change in which one or
more substance(s) or reactant(s) react(s) to form
new substance(s) with entirely different
properties.

l Breaking of the old bonds and formation of the
new bonds is responsible for the occurrence of a
chemical reaction.

l The reacting species (molecule, atom, ion) are
known as reactants and the new species formed
as a result of reaction are called products.

l A chemical reaction can be identified by either of
the following observations.
— Change in state
— Change in colour
— Evolution of a gas
— Change in temperature
— Formation of a precipitate

l Hydrogen gas combines with nitrogen to form
ammonia (NH )3 , hydrogen sulphide gas burns in
air to give water and sulphur dioxide, etc., are the
examples of chemical reactions.

Types of Chemical Reactions

l Combination reaction A reaction in which two
or more reactants combine to form a single
product is called combination reaction.

Calcium hydroxide used for white washing walls
is the product of combination reaction.

l Decomposition reaction A reaction in which a
single reactant breaks down to form two or more
products is known as decomposition reaction.

Silver used in black and white photography is the
product of decomposition reaction.

l Displacement reaction A reaction in which a
more active elements displaces a less active
elements from its compound is known as
displacement reaction.

Zinc being more reactive than copper, displaces
copper from CuSO4 solution and forms zinc
sulphate and copper.

l Redox reactions Those reactions in which
oxidation and reduction takes place
simultaneously are called redox reactions.

l Oxidation is the process of addition of oxygen to a
substance or removal of hydrogen from a substance.

l Reduction is the process of removal of oxygen
from a substance or addition of hydrogen to a
substance.

l Exothermic reaction The reactions which are
accompanied by the evolution of heat are called
exothermic reaction, e.g. respiration.

l Endothermic reaction The reactions which
occurs by the absorption of heat/energy are called
endothermic reaction, e.g. photosynthesis.

Chemical Equation

l The symbolic representation of a chemical
reaction with the help of symbols of elements or
formula of compound is called chemical
equation.

l A balanced chemical equation is that in which
the total number of atoms of each element are
equal on both sides of the equation.

Corrosion

l It is the process of oxidative deterioration of a
metal surface by the action of substances present
in environment to form unwanted products.

l Conversion of iron into rust [ Fe O H O ]2 3 2.x ,
tarnishing of silver (due to formation Ag 2 S),
development of green coating on copper
[Cu(OH) CuCO ]2 3× are examples of corrosion.

l It is prevented by electroplating, paint,
galvanisation of iron, coating of surface with oil,
grease, etc.
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Rancidity

l The process of slow oxidation of oil and fat present in the food materials resulting in the production of
foul odour and taste in them, is called rancidity.

l It can be prevented by adding antioxidants, such as BHA (Butylated Hydroxy Anisole) and BHT
(Butylated Hydroxy Toluene).
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Industrial Names of Some Important Compounds

Industrial Name Chemical Name and Formula

n Alum Potassium aluminium sulphate
(K SO Al (SO ) 24 H O)2 4 2 4 3 2× ×

n Alcohol Ethyl alcohol (C H OH)2 5

n Baking powder Sodium bicarbonate (NaHCO )3

n Blue vitriol Copper sulphate
(CuSO 5H O)4 2×

n Bleaching powder Calcium hypochlorite (CaOCl )2

n Borax Sodium tetraborate decahydrate
(Na B O 10H O)2 4 7 2×

n Brine or salt Sodium chloride (NaCl)

n Calomel Mercurous chloride ( Hg Cl2 2 or
HgCl)

n Caustic potash Potassium hydroxide (KOH)

n Caustic soda Sodium hydroxide (NaOH)

n Chile salt petre Sodium nitrate (NaNO )3

n Chloroform Trichloromethane (CHCl )3

n Dry ice Solid carbon dioxide (CO )2

n Epsum Magnesium sulphate
(MgSO 7H O)4 2×

n Glauber’s salt Sodium sulphate decahydrate
(Na SO 10H O)2 4 2×

n Green vitriol Ferrous sulphate (FeSO 7H O)4 2×

n Gypsum Calcium sulphate
(CaSO 2H O)4 2×

n Hypo Sodium thiosulphate
pentahydrate (Na S O 5H O)2 2 3 2×

n Laughing gas Nitrous oxide (N O)2

n Litharge Lead oxide (PbO)

Industrial Name Chemical Name and Formula

n Lunar caustic Silver nitrate (AgNO )3

n Magnesia Magnesium oxide (MgO)

n Marble or chalk
or pearl

Calcium carbonate (CaCO )3

n Marsh gas Methane (CH )4

n Mohr’s salt Ferrous ammonium sulphate,
(NH ) SO FeSO 6H O4 2 4 4 2× ×

n Mosaic gold Stannous sulphide (SnS )2

n Muriatic acid Hydrogen chloride (HCl)

n Pearl ash Potassium carbonate (K CO )2 3

n Plaster of Paris

Calcium sulphate hemihydrate

CaSO
1

2
H O4 2×

æ

è

ç

ö

ø

÷

n Quicklime Calcium oxide (CaO)

n Red lead Lead peroxide (Pb O )3 4

n Rock salt Sodium chloride (NaCl)

n Ruby or sapphire Aluminium oxide, (Al O )2 3

n Sand Silicon dioxide (SiO )2

n Sal ammoniac Ammonium chloride (NH Cl)4

n Slaked lime Calcium hydroxide [Ca(OH) ]2

n Spirit Methyl alcohol (CH OH)3

n Soda ash Sodium carbonate (Na CO )2 3

n Vinegar Acetic acid (CH COOH)3

n Vermilion Mercuric sulphide (HgS)

n Washing soda Sodium carbonate decahydrate
(Na CO 10H O)2 3 2×



1 Which of the following is an example of physical
change?

(a) Rusting of iron (b) Digestion of food
(c) Respiration (d) Evaporation of water

2 Physical change is generally

(a) reversible
(b) irreversible
(c) neither reversible nor irreversible
(d) oxidation reaction

3 Which of following is/are the example(s) of
chemical change?

(a) Burning of magnesium ribbon
(b) Curdling of milk
(c) Ripening of fruits
(d) All of the above

4 Which of the following is not a chemical change?

(a) Burning of wood
(b) Melting of ice
(c) Burning of leaves
(d) Photosynthesis

5 Which of the following represent a chemical
change?

(a) Magnetisation of iron (b) Burning of fuel
(c) Rusting of iron (d) Both (b) and (c)

6 Which of the following is always accompanied
during a chemical change?

(a) Evolution of light
(b) Evolution or absorption of heat
(c) Change of phase
(d) Absorption of light only

7 Burning of a candle is an example of

(a) chemical change
(b) physical change
(c) chemical as well as physical changes
(d) None of the above

8 In which one of the following situations a
chemical reaction does not occur?

(a) Common salt is exposed to air
(b) Coal is burnt in air
(c) Sodium is placed in water
(d) Iron is kept in moist air

9 Which of the following information is conveyed
by a chemical reaction?

(a) Evolution of heat
(b) Absorption of heat
(c) Symbol and formulae of compound
(d) All of the above

10 Chemical reaction occurring in nature is generally

(a) reversible (b) irreversible
(c) oxidative (d) None of these

11 The reacting species in a chemical reactions are
known as

(a) reactants (b) products
(c) reagents (d) None of these

12 Which of the following causes the rusting of iron?

(a) Oxidation (b) Reduction
(c) Redox reaction (d) Both (a) and (c)

13 Compound formed by the rusting of iron is

(a) hydrated iron oxide (b) iron sulphide
(c) hydrated iron sulphate (d) None of these

14 Corrosion is a

(a) slow oxidation (b) fast oxidation
(c) reduction (d) None of these

15 Silver article turns blacks when kept in the open
for a few days due to formation of

(a) H2S (b) AgS (c) AgSO4 (d) Ag2S

16 Rust is basically

(a) Fe O . 2H O2 3 2 (b) Fe S2

(c) Fe O2 3 (d) None of these

17 Which of the following condition is necessary for
rusting?

(a) Oxygen (b) Moisture
(c) CO2 (d) Both (a) and (b)

18 Fatty foods become rancid due to the process of

(a) oxidation (b) corrosion
(c) reduction (d) hydrogenation

19 Rancidity can be prevented by

(a) adding antioxidants
(b) storing food away from light
(c) keeping food in refrigerator
(d) All of the above

51Agniveer General Duty (GD)INDIAN ARMY

Exam Pattern uestions



20 Which of the following is an example of
antioxidant?

(a) Butylated Hydroxy Anisole (BHA)
(b) Butylated Hydroxy Toluene (BHT)
(c) Nitrogen gas
(d) All of the above

21 Chemical name of baking soda is

(a) sodium carbonate (b) sodium bicarbonate
(c) sodium hydroxide (d) calcium hydroxide

22 The chemical formula of soda ash is

(a) Na CO2 3 (b)NaHCO3 (c) NaOH (d) NaO

23 Sodium hydroxide is also known as

(a) caustic soda (b) hypo
(c) quick lime (d) slaked lime

24 The acid present in vinegar is

(a) acetic acid (b) formic acid

(c) butyric acid (d) None of these

25 Spirit is

(a) propyl alcohol (b) ethyl alcohol

(c) methyl alcohol (d) None of these

26 The chemical formula of chalk is

(a) CaCO3 (b) Ca(OH)2 (c) CaO  (d) CaHCO3

27 Marsh gas is

(a) CH4 (b)CH OH2

(c) HCHO (d)CH COOH3

28 The chemical formula of ammonium chloride is

(a) NH Cl2 (b)NH Cl2 2 (c) NH Cl4 (d)NH Cl3

Acids
l Acids are those chemical substances which have a sour taste and change the colour of the blue litmus to red.
l Some common fruits such as unripe mango, lemon, orange, tamarind, etc., are sour in taste which

suggests that these fruits contain acids.

Some Naturally Occurring Acids and their Uses
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Organic acid Found in Uses

Acetic acid Vinegar In preservation of pickle and chinese foods

Formic acid Ant’s sting Leather industry, in making insecticides

Citric acid Citrus fruits such as oranges, lemons, etc. In cloth industry, in washing metals

Lactic acid Curd In setting of milk to curd

Oxalic acid Spinach In removing ink, photography

Maleic acid Apple In polymers and medicines

Benzoic acid Balsam tree Food preservation

14 Acids, Bases and Salts
Chapter



Chemical Properties of Acids

l Acids like dil. HCl and H SO2 4 react with certain
active metals viz zinc (Zn) and iron (Fe) to form
salts and evolve hydrogen gas.

l Acid react with metal carbonates and hydrogen
carbonates to produce salt, CO2 and water.

l Acids react with certain metal oxides to form salt
and water.

l Acids react with metal to liberate hydrogen gas.
l (Hydrochloric acid) HCl present in the stomach

helps in the digestion of food.
l Insects like honey bee, ant, etc., inject formic acid

into the skin.

l Acidity is the number of replaceable OH- ions.

Bases
l Bases are those chemical substances which are

bitter in taste, soapy to touch and turn red litmus
solution to blue.

l Sodium hydroxide [NaOH], calcium hydroxide
[Ca(OH) ]2 , etc., are the examples of bases.

l Some strong bases react with active metals to
produce hydrogen gas.

l Acids react with bases to produce salt and water.
l All bases do not dissolve in water.

Some Bases and their Uses

Bases Uses

Calcium hydroxide
[Ca(OH)2], calcium oxide
[CaO]

Manufacturing of bleaching
powder

Magnesium hydroxide
[Mg(OH)2]

Antacid, in sugar industries

Sodium hydroxide [NaOH] Manufacture of hard soaps
and drugs, paper and textile
industry, petroleum refining

Potassium hydroxide [KOH] Manufacture of soft soaps

Chemical Properties of Bases

l Bases should be kept in metal container (active
metals).

l Bases react with non-metallic oxides to produce
salt and water.

l All bases do not dissolves in water.
l An alkali is a base that dissolves in water.

l Basicity is the number of replaceable H+ ions.

Indicators

l Indicators are the substances that change the
colour or odour when added into an acid or an
alkaline solution.

l Litmus solution is a purple dye, which is
extracted from lichen.

l Litmus is an example of natural indicator.
l It changes to red in acidic medium and blue is

basic medium.
l Synthetic indicators are synthesised in the

laboratory or industry.
l Methyl orange, phenolphthalein, methylene blue,

methyl red, etc., are synthetic indicators.
l Phenolphthalein becomes colourless in acidic and

neutral medium but pink in basic medium.
l Olfactory indicators changes odour in acidic or

basic medium.
l Vanilla extract  and onion can be used as

olfactory indicators.

pH-Scale

l pH is a number which indicates the acidic or
basic nature of a solution.

l It has values ranging from 0(very acidic) to 14
(very basic).

l It is 7 for neutral solution, greater than 7 for
basic solution and less than 7 for acidic solution.

l Pure water is neutral because of the absence of
free ions.

l When milk turns sour, it pH becomes less than 6.
l When pH of rain water goes below 5.6, it is

called acid rain.
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pH of some common substances

Substance pH Substance pH

Gastric juice 1.0-3.0 Rain water 6.0

Soft drinks 2.0-4.0 Tears 7.4

Lemon 2.2-2.4 Sea-water 8.5

Vinegar 2.4-3.4 Milk of magnesia 10.5

Urine (human) 4.8-8.4 Milk (cow) 6.3-6.6

Saliva (human) 6.5-7.5 Blood plasma
(human)

7.30-7.42

Salts

l Salts are produced by the neutralisation reaction
between acid and base.

l Common salt [sodium chloride, NaCl] is formed
by the combination of hydrochloric acid and
sodium hydroxide.

l It is the major component in our food. Sea-water
contains many salts dissolved in it.

Bleaching Powder

l Bleaching powder is produced by the action of
chlorine on dry slaked lime [Ca(OH)2].

l The chemical name of bleaching powder is
calcium oxychloride.

l It is used as a disinfectant for water to make it
free of germs.

Caustic Soda

l Caustic soda is chemically sodium hydroxide,

[NaOH].

l It is used in household bleaches, bleaching fabric,

etc.

Baking Soda

l Baking soda is sodium hydrogen carbonate

[NaHCO ]3 .

l It is used in soda–acid fire extinguishers, as mild

antiseptics for skin, etc.

Washing Soda

l Washing soda is chemically sodium carbonate

decahydrate [Na CO . 10 H O]2 3 2 .

l It is used in glass, soap and water industries
and also for removing permanent hardness of
water.

Plaster of Paris

l Plaster of Paris [CaSO .1/2 H O]4 2 is obtained by

heating gypsum[CaSO 2H O]4 2× at 373 K.

l Chemically, it is calcium sulphate hemihydrate.

l It is used by doctors for joining the fractured

bones at right position.

1 Acids change the colour of blue litmus to

(a) white (b) red (c) green (d) purple

2 Vinegar contains which of the following acid?

(a) Oxalic acid (b) Lactic acid
(c) Citric acid (d) Acetic acid

3 Which of the following is an acid?

(a) Lime (b) Quick lime
(c) HCl (d)  NaOH

4 Acetic acid is also known as

(a) formic acid
(b) methanoic acid
(c) ethanoic acid
(d) tartaric acid

5 Acid reacts with metal to liberate which of the
following gas?

(a) Nitrogen (b) Hydrogen
(c) Carbon dioxide (d) Oxygen

6 In our stomach, which one of the following acid is
present?

(a) Sulphuric acid
(b) Hydrochloric acid
(c) Methanoic acid
(d) None of the above

7 Ant-stings contains which acid

(a) formic acid (b) lactic acid
(c) oxalic acid (d) None of these
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8 Which of the following acid do not contain
oxygen?

(a) Nitric acid (b) Hydrochloric acid
(c) Sulphuric acid (d)  All of these

9 The acid in gastric juice is

(a) acetic acid (b) nitric acid
(c) hydrochloric acid (d) sulphuric acid

10 Bases turn red litmus solution into

(a) green (b) blue
(c) colourless (d) yellow

11 Which one of the following is an example of a
base?

(a) Sodium hydroxide (b) Sodium chloride
(c) Magnesium chloride (d) All of these

12 Acids react with bases to produce

(a) salt (b) water
(c) base (d) Both (a) and (b)

13 Which one of the following is a major component
of a soap?

(a) Potassium hydroxide (b) Calcium oxide
(c) Sodium carbonate (d) Hydrochloric acid

14 The chemical name of lime stone is

(a) calcium chloride (b) calcium oxide
(c) calcium carbonate (d) calcium sulphate

15 Basicity represents the number of replaceable?

(a) H+ ions (b) OH- ions

(c) H- ions (d) None of these

16 Antacids are

(a) base (b) acid (c) salt (d)  buffer

17 Litmus is extracted from

(a) lichen (b) tamarind
(c) neem (d) mango tree

18 Which one of the following is an example of
natural indicator?

(a) Methyl orange (b) Litmus
(c) Methyl red (d) Phenolphthalein

19 In acidic medium, phenolphthalein becomes

(a) red (b) blue
(c) purple (d) colourless

20 Which one of the following is used as olfactory
indicator?

(a) Vanilla extract (b) Carrot
(c) Onion (d) Both (a) and (c)

21 Which of the following has pH value7?

(a) Pure water (b) Rain water
(c) Basic solution (d) Lemon

22 pH value of gastric juice is

(a) 1.0-3.0 (b) 6.0 (c) 6.5-7.5 (d) 7.4

23 The pH of fresh milk is 6, when it turns sour, the pH

(a) becomes <6
(b) remains the same, i.e. 6
(c) becomes >6
(d) becomes neutral, i.e. 7

24 pH value of milk of magnesia is

(a) 10.5 (b) 9.5
(c) 8.4 (d) 10.9

25 Which of the following is maximum present in
acid rain?

(a) HCl (b) HNO3

(c) H SO2 4 (d) H CO2 3

26 Common salt is chemically

(a) sodium hydroxide
(b) sodium chloride
(c) magnesium hydroxide
(d) magnesium chloride

27 Table salt is

(a) sodium chloride (b) sodium hydroxide
(c) calcium hydroxide (d) calcium oxide

28 Bleaching powder is manufactured through a
reaction between

(a) slaked lime and chlorine
(b) quick lime and chlorine
(c) washing soda and ammonia
(d) baking soda and iodine

29 Bleaching powder is used as a/an

(a) antiseptic (b) disinfectant

(c) antibiotic (d) antipyretic

30 The chemical name of baking soda is

(a) sodium hydroxide

(b) sodium hydrogen carbonate

(c) sodium chloride

(d) calcium chloride

31 Which one of the following chemical is used in
fire-extinguishers?

(a) Washing soda (b) Baking soda
(c) Plaster of Paris (d) None of these

55Agniveer General Duty (GD)INDIAN ARMY



32 Permanent hardness of water can be removed by
using

(a) washing soda

(b) baking soda

(c) caustic soda

(d) bleaching powder

33 Chemical formula of washing soda is

(a) CaSO 2H O4 2× (b) CaSO
1

2
H O4 2×

(c) Na CO 10 H O2 3 2× (d) NaHCO3

34 Detergent used for cleaning clothes are

(a) carbonate (b) bicarbonate
(c) sulphonate (d) sulphate

35 The chemical formula of plaster of Paris is

(a) CaSO 5H O4 2× (b) 2CaSO H O4 2×

(c) (CaSO) 2H O2 2× (d) CaSO MgO4 ×

36 Plaster of Paris is obtained by heating

(a) washing soda
(b) gypsum
(c) sodium chloride
(d) sodium hydroxide

37 Plaster of Paris is used to protect broken bones
chemically, it is

(a) slaked lime
(b) calcium carbonate
(c) calcium oxide
(d) gypsum

Metals
l Elements which form positive ions by losing

electrons are called metals.
l The first metal used by man was copper.
l Metals are lustrous, ductile, malleable and good

conductors of heat and electricity.
l They are solid at room temperature except

mercury which is a liquid.

Characteristics of Metals

l Almost all the metals combine with oxygen (or
air) to form metal oxides that are basic in nature.

l Aluminium oxide and zinc oxide are amphoteric in
nature, i.e. acidic as well as basic.

l Metals react with water to produce a metal
hydroxide and hydrogen gas.

l Metals like potassium and sodium reacts violently
with cold water.

l Sodium (Na) and potassium (K) are kept in
‘kerosene’ in order to avoid contact with both air
and water.

l Metals like aluminium, iron and zinc do not
react either with cold or hot water. They react
with steam.
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15 Metals and Non-metals
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l Lead, copper, silver and gold do not react with
water at all.

l Except a few less reactive metals (such as Cu, Hg,
Ag, Pt, etc.), all metals react with dil. sulphuric
acid, hydrochloric acid to produce salt and
hydrogen gas.

l Aqua-regia is a freshly prepared mixture of
concentrated hydrochloric acid in the ratio of
3 : 1. Reactive metal can displace a comparatively
less reactive metal from its compounds in
aqueous salt solution in molten form.

Non-metals
l Non-metals are those which form negative ions

by gaining electrons.
l These are poor conductors of heat and electricity.
l Carbon, iodine, sulphur, oxygen, hydrogen, etc.,

are the examples of non-metals.
l Except bromine which is a liquid, non-metals are

either solids or gases.

Characteristics of Non-metals

l Non-metals do not react with water or steam to
evolve hydrogen gas.

l Non-metals do not react with dilute acids to
release hydrogen gas.

l Non-metals also show displacement reaction like
metals.

Noble Gases

l Examples of noble gases are helium (He), neon
(Ne), argon (Ar), krypton (Kr), xenon (Xe) and
radon (Rn).

l Helium is used for filling balloons, aircraft tyres,
etc.

l It is also used as a heat transferring agent in gas
cooled nuclear reactors.

l Neon is used as sign bulb in indicators.
l Argon is used to generate inert atmosphere for

welding and to fill incandescent light bulbs.

l A mixture of mercury vapours and argon gas is
filled in tube lights.

l Xenon is known as stranger gas. Xenon mixed
with krypton is used in high intensity, short
exposure photographic flash tubes.

Colours in Fireworks

Elements/Compounds Colour

Barium Green

Calcium salts Orange

Copper Blue-green

Magnesium Brilliance white

Strontium salt Red

Sodium compounds Yellow

Aluminium, titanium Silver

Cesium Indigo

Metalloids

l Metalloids have properties between metals and
non-metals.

l Arsenic, antimony, germanium, telurium, silicon,
boron and polonium are the examples of
metalloids.

l Gallium arsenide (GaAs) is the cheapest
semiconductor.

Metallurgy

l It is the process of extraction of metal from its
ores.

l Minerals are the substance in the form of which
metal is found in nature. The minerals from
which metal can be obtained conveniently and
beneficially, are called ores.

l All ores are minerals but all minerals are not ores.
l The impurities associated with the ore are called

gangue or matrix.
l In electrolytic refining anode is made up of

impure metal and cathode is made by thin strip
of pure metal.
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Ores of Some Important Metals

Metal Ores

Sodium (Na) Chile salt petre (NaNO )3

Common salt or brine (NaCl)

Aluminium (Al) Bauxite (Al O 2H O)2 3 2×

Corundum (Al O )2 3

Cryolite (Na AlF )3 6

Feldspar (KAlSi O )3 8

Potassium (K) Nitre (KNO )3

Carnallite (KCl MgCl 6H O)2 2× ×

Magnesium (Mg) Dolomite (MgCO CaCO )3 3×

Epsom salt (MgSO 7H O)4 2×

Calcium (Ca) Calcite (CaCO )3

Fluorspar (CaF )2

Copper (Cu) Copper glance (Cu S)2

Copper pyrites (CuFeS )2

Metal Ores

Silver (Ag) Ruby silver (Ag S Sb S )2 2 3×

Horn silver (AgCl)

Zinc (Zn) Zinc blende (ZnS)

Calamine (ZnCO )3

Mercury (Hg) Cinnabar (HgS)

Tin (Sn) Cassiterite (SnO )2

Lead (Pb) Galena (PbS)

Cerrusite (PbCO )3

Iron (Fe) Haemetite (Fe O )2 3

Magnetite (Fe O )3 4

Siderite (FeCO )3

Uranium (U) Pitch blende (kernatite) (U O )3 8

Thorium (Th) Monazite
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Alloys

l Alloys are mixtures of two metals or a metal and a non-metal.
l They have different properties from the main metal. An alloy of mercury is called amalgam.

Alloys their Composition and Uses

Alloy Composition Uses

Brass Copper (70%) + Zinc (30%) In making utensils

Bronze Copper (90%) + Tin (10%) In making coins, bell, utensils

Gun-metal Copper (88%) + Tin (10%) + Zinc (2%) In making gun, barrels, gears and
bearings

German silver Copper (60%) + Zinc (20%) + Nickel (20%) In making utensils

Solder Lead (50%) + Tin (50%) For soldering

Bell metal Copper (80%) + Tin (20%) For casting bells, statues

Muntz metal Copper (60%) + Zinc (40%) + Traces of iron In making coins

Magnalium Aluminium (95%) + Magnesium (5%) For frame of aeroplane

Duralumin Aluminium (94%) + Copper + Magnesium and manganese For making automobile parts

Type metal Lead (80%) + Antimony (15%) + Tin (5%) In printing industry

Stainless steel Iron (75%) + Chromium (15%), Nickel (10%) + Carbon
(0.5%)

For making utensils and surgical
cutlery

Babbitt metal Tin (89%) + Antimony (9%) + Copper (2%) (Nickel +

Chromium)
In making heater coil



1 The first metal used by man was
(a) gold (b) silver (c) copper (d) iron

2 The most abundant metal in the Earth’s crust is
(a) Si (b) Fe (c) Al (d) Cu

3 Which one of the following metals occur in nature
in free state?
(a) Gold (b) Sodium (c) Aluminium (d) Copper

4 The lustre of the metals is because of
(a) high density, due to closed packing of atoms

(b) high polish
(c) reflection of light due to the presence of free

electrons
(d) absorption of light due to the presence of

cavities

5 Which one of the following is the softest?
(a) Sodium (b) Aluminium
(c) Iron (d) Copper

6 The ability of metals to be drawn into thin wire is
known as
(a) ductility (b) malleability
(c) sonorousity (d) conductivity

7 The best and the poorest conductors of heat are
respectively
(a) silver (Ag) and lead (Pb)
(b) copper (Cu) and aluminium (Al)
(c) silver (Ag) and gold (Au)
(d) copper (Cu) and gold (Au)

8 Which of the following properties is generally not
shown by metals?
(a) Electrical conduction (b) Sonorous in nature
(c) Dullness (d) Ductility

9 Which of the following metals has least melting
point?
(a) Gold (b) Mercury (c) Silver (d) Copper

10 NaOH cannot be stored in
(a) Al vessel (b) Zn vessel
(c) Both ‘a’ and ‘b’ (d) None of these

11 Gold and silver are called noble metals because
(a) they do not normally, react in their natural

environment
(b) ladies of royalty wear them as jewellery
(c) they are worn by noblemen
(d) even acids cannot dissolve them without strong heat

12 Which metal burns in air with golden flame?
(a) Zn (b) K (c) Mg (d) Na

13 Which one of the following metals does not react
with cold as well as hot water?
(a) Na (b) Ca (c) Mg (d) Fe

14 Which one of the following elements cannot
displace hydrogen gas from a dilute acid?
(a) Zinc (b) Copper
(c) Magnesium (d) Iron

15 Which one of the following metals does not react
with water to produce hydrogen?
(a) Potassium (b) Cadmium
(c) Sodium (d) Lithium

16 When an alkali metal reacts with water, which one
of the following gases is produced?
(a) Hydrogen (b) Oxygen
(c) Hydrogen peroxide (d) Ozone

17 Which among the following liquid is non-metal?
(a) Mercury (b) Bromine
(c) Water (d) Alcohol

18 The gas used to dilute oxygen for breathing by
deep sea divers is
(a) neon (b) argon (c) nitrogen (d)helium

19 Which of the inert gases can form compounds?
(a) Helium (b)Xenon (c) Krypton (d) Argon

20 The noble gas used in radiotherapy is
(a) neon (b)argon (c) radon (d)xenon

21 Which one of the following element is an example
of noble gas?
(a) Nitrogen (b)Hydrogen (c) Chlorine (d) Helium

22 Electric bulbs are filled with
(a) nitrogen (b) carbon dioxide
(c) argon (d)  oxygen

23 An inert gas mixed with oxygen given to patients
suffering from restricted breathing is
(a) helium (b)krypton (c) radon (d)argon

24 Metalloids are
(a) alloys of alkali metals with other metals
(b) colloids of metals
(c) elements having some properties of both metals

and non-metals
(d) metals heavier than lead
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25 Amalgam is a mixture of
(a) any non-metal with chlorine
(b) any non-metal with fluorine
(c) any non-metal with lead
(d) any metal with mercury

26 Which of the following metals does not form
amalgam?
(a) Zinc (b) Copper
(c) Magnesium (d) Iron

27 Brass is made of
(a) copper and tin (b) tin and lead
(c) copper and zinc (d) copper, tin and zinc

28 Bronze statues and articles of copper slowly tarnish
in air and turn green. This green colour is due to
the formation of
(a) basic copper carbonate (b) an oxalate
(c) copper sulphate (d) copper oxide

29 German silver is an alloy of
(a) gold and silver (b) copper and silver
(c) copper, zinc and silver (d) copper, zinc and nickel

30 Magnalium is an alloy of
(a) aluminium and magnesium
(b) magnesium and zinc
(c) manganese and magnesium
(d) aluminium and zinc

31 Stainless steel is an alloy of
(a) chromium and carbon
(b) chromium, carbon, nickel  and iron
(c) chromium and iron
(d) carbon and iron

32 Which of the following element is not present in
stainless steel?
(a) Iron (b) Tungsten
(c) Chromium (d) Nickel
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16
Carbon and
its Compounds

Chapter

Earth’s crust has only 0.02% carbon in the form of
minerals (like carbonate, hydrogen carbonates, coal and
petroleum) and the atmosphere has 0.03% of carbon
dioxide.

Carbon

Carbon (C) is a member of group-14 in the periodic
table.

Allotropes of Carbon

Carbon exists in different allotropic forms (exist in two or
more different forms). These are as follows
l Crystalline form e.g. diamond, graphite and fullerene.

l Micro-crystalline form or amorphous form,
e.g. coal, coke, lamp black and charcoal.

Diamond

l Diamond is a colourless transparent
substance with extra ordinary brilliance
due to its high refractive index.

l In diamond, each carbon atom is linked to
four other carbon atoms by strong
covalent bond.

It is used as knives for cutting marble,
granite and glass.



Graphite

l Graphite is a greyish black, opaque substance.
l It is a good conductor of electricity (due to the

presence of free electrons) but bad conductor of
heat.

l In graphite, each carbon atom is linked with three
other carbon atoms by strong covalent bonds.

l Graphite is used as a powdered lubricant for the
parts of machinery.

l It is used for making electrodes of cells and lead
for pencils as it can mark paper black.

Hydrocarbon
l The organic compounds containing only carbon

and hydrogen are called hydrocarbons. e.g.
CH , C H , C H4 2 6 2 4 and C H2 2 .

l Hydrocarbon can be classified as

(i) Saturated hydrocarbons

(ii) Unsaturated hydrocarbons

Saturated Hydrocarbons

l The hydrocarbon in which all the carbon atoms
are linked by only single bonds are called
saturated hydrocarbons.

Alkanes

l An alkane is a hydrocarbon in which the carbon
atoms are connected by only single covalent bonds.

l The general formula of saturated hydrocarbon or
alkane is C H

n n2 + 2 , where n is number of
carbon atom.

Unsaturated Hydrocarbons

l The hydrocarbon in which atleast one double or
triple  bond (or multiple bond) is present
alongwith single bond are called unsaturated
hydrocarbons.

l Alkenes and alkynes are unsaturated
hydrocarbons.

Alkenes

l Alkenes are unsaturated hydrocarbons, which
contain double bond ( )¾ == ¾C C .

l It is called olefins (oil forming).
l Alkene form a homologous series having formula

C 2n n
H .

l Ethylene (C H )2 4 is the first member of alkene
series.

Alkynes

l Alkynes are unsaturated hydrocarbons which
contain a triple bond ( )¾ ºº ¾C C .

l Alkynes forms a homologous series with formula
C H

n n2 2-
.

l Most  common example of alkynes is ethyne
(C H )2 2 .

Functional Group

l An ‘atom’ or ‘a group of atoms’ which makes a
carbon compound (or organic compound) reactive
and decides its properties (or function) is called a
functional group.

l Alcoholic group ‘¾ OH’ present in ethanol
(C H OH)2 5 is an example of a functional group.

l Organic compounds containing same functional
group have similar chemical properties.

l The physical and chemical properties of the
compounds of different functional groups are
different.

Isomerism

l The organic compound having the same molecular
formula but different properties are known as
isomers and the phenomenon is called isomerism.

l There are mainly two types of isomerism :
structural and stereoisomerism.

l Structural isomerism is due to the difference in the
mode of linking of atoms.

l Stereoisomerism is due to the difference in the
arrangement of atoms or groups in space or in
3-D structure.
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1 In all biological compounds, the most
fundamental element is

(a) nitrogen (b) oxygen
(c) carbon (d) sulphur

2 Carbon exists in the atmosphere in the form of

(a) carbon monoxide
(b) carbon monoxide in traces and carbon dioxide
(c) carbon dioxide
(d) coal

3 Which of the following do not contain carbon?

(a) Diamond (b) Graphite
(c) Coal (d)  sand

4 Which one of the following is not an allotrope of
carbon?

(a) Soot (b) Graphite
(c) Diamond (d) Carborundum

5 The pure form of carbon is

(a) diamond (d) graphite
(c) charcoal (d) fullerene

6 Which allotropy of carbon is in rigid three
dimensional structures?
(a) Graphite (b) Fullerene
(c) Diamond (d) Carbon black

7 The nature of chemical bonding in diamond is

(a) ionic (b) covalent
(c) coordinate (d) metallic

8 Diamonds are glittering and attractive because
light incident on them undergoes

(a) highest refraction
(b) multiple internal reflections
(c) multiple surface reflections
(d) hundred per cent transmission

9 Diamond used is jewellery is

(a) a compound
(b) a mixture of compounds
(c) a metal
(c) an element

10 The percentage of lead in lead pencil is

(a) 0 (b) 100
(c) 77 (d) 65

11 Graphite is used in nuclear reactor

(a) as a lubricant
(b) for reducing velocity of neutrons
(c) for lining the inside of the reactor as an

insulator
(d) as a fuel

12 Which of the following allotrope of carbon is
electrical conductor?

(a) diamond (b) graphite
(c) Both (a) and (b) (d) None of these

13 Pencil lead is

(a) graphite (b) charcoal
(c) lamp black (d)  coal

14 Diamond and graphite are examples of

(a) metal and non-metal (b) elements
(c) compounds (d) mixture

15 Buckminster fullerene is an allotropic form of

(a) phosphorus (b) sulphur
(c) carbon (d) tin

16 Which of the following statement is correct?

(a) Fullerenes have only six-membered carbon
rings

(b) Fullerenes are cage-like molecules
(c) Diamond is thermodynamically the most stable

allotrope of carbon
(d) Graphite is slippery and hard and is therefore

used as a dry lubricant in machines

17 The number of carbon atoms joined in a spherical
molecule of Buckminster fullerene is

(a) fifty (b) sixty
(c) seventy (d) ninety

18 Olefins are

(a) alkene (b) alkyne
(c) alkane (d) None of these

19 C H2 4 is a/an

(a) alkane (b) alkene
(c) alkyne (d) None of these

20 Which of the following compounds is unsaturated?

(a) C H8 18 (b) C H7 16

(c) C H9 20 (d) C H10 18
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21 If different carbon atoms are joined together to
form open chain of carbon atoms with single bond
only in a compound then such compounds are
termed as

(a) alkenes (b) alkynes
(c) benzene (d) alkanes

22 Alkanes are inert under normal conditions. They
do not react with

(a) acids (b) bases
(c) Both (a) and (b) (d) None of these

23 The natural source of alkanes is

(a) petroleum (b) natural gas
(c) Both (a) and (b) (d) Neither (a) nor (b)

24 Alkynes have the general formula

(a) C H
n n2 (b) C H

n n2 4+

(c) C H
n n2 2-

(d) C H
n n2

25 Which of the following compound is an alkyne?

(a) C H2 6 (b) C H2 4

(c) C H3 4 (d) C H3 6

26 Which of the following hydrocarbons have only
one structure?

(a) Methane (b) Ethane
(c) Propane (d) All of these

27 The gas used for artificial ripening of green fruit is

(a) acetylene (b) ethylene
(c) ethane (d) carbon dioxide

28 Which of the following gases is found in coal
mines?

(a) Methane (b) Propane
(c) Ethane (d) Butane

29 Which of the following molecule contain alcohol
group?

(a) CH OH3 (b)CH CHO3

(c) CH COOH3 (d)CH CH3 3

30 Alkanes having difference in properties due to
difference in their structures are known as

(a) chain isomers (b) position isomers
(c) structural isomers (d) functional isomers
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The branch of chemistry that deals with the study of
chemical composition of environment and chemical
changes occurring is called the environmental
chemistry.

Atmosphere

Earth is surrounded by a covering of various gases,
called atmosphere.

Composition of Atmosphere

Gases Composition percent

Nitrogen 78.08%

Oxygen 20.95%

Argon 0.93%

Carbon dioxide 0.033%

Other gases 0.007%

Pollutants

l The substance that contaminate the environment is
called pollutants.

l On the basis of its state pollutants are classified as:

— Solid pollutants Ashes sludges , pesticides,
insecticides, etc.

— Liquid pollutants Wastes containing faecal
matter, urine, sewage, etc.

— Gaseous pollutants CO, NO,CO
2
,SO

3
,NO2 , etc.

— Invisible pollutants Radiation, noise, heat, etc.

Types of Pollution

Air Pollution

l It is a mixture of solid particle and gases in air.
l Car emissions, chemical, dust, pollen spores may be

suspended as particles.

Water Pollution

l It is due to the presence of foreign substances  in
water.

l It can also be due to metals. e.g.,

Element Disease

Chromium and arsenic Cancer

Cadmium Itai-itai disease

Mercury Minamata disease

Soil Pollution

It is alteration in soil. It is caused by pesticides like
insecticides (e.g. DDT, BHC etc.), herbicides (e.g.
sodium chlorate, sodium arsenate benzipam) and
fungicides
(e.g. organomercury compounds bordeaux
mixture).

Greenhouse Effect

It is the heating of Earth and its objects because

of the trapping of IR radiations by carbon

dioxide (CO ),2 methane (CH )4 , Nitrogen oxide

NO ozone (O ),3 CFC’s and water vapours.

Global Warming

l It is a result of increased concentration of
greenhouse gases.

l It may result in melting of ice caps and
glaciers, spreading of several infections diseases
like malaria, sleeping sickness, etc.

Acid Rain

l It has pH less than 5. It is due to oxides of
nitrogen and sulphur.

l It damages the buildings and other structures
made up of limestone as marble, corrodes
metal pipes, results in several diseases.

l pH of normal rain water is 5.6.
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1 Environmental chemistry deals with the study of
the

(a) origin of chemical species in environment
(b) effect of chemical species in environment
(c) reactions of chemical species in environment
(d) All of the above

2 Pollutants can be found in the form of

(a) solid (b) liquid
(c) gas (d) All of these

3 Which of the following pollutant(s) catalyse(s) the
oxidation of sulphur dioxide to sulphur trioxide?

(a) Particulate matter (b) CO2

(c) NO2 (d) All of these

4 In an automobile engine, (at high temperature)
when fossil fuel is burnt, N 2 and O2 combine to
yield

(a) NO (b) NO2

(c) HNO3 (d) Both (a) and (b)

5 Carbon monoxide is mainly released into air by

(a) automobile exhaust
(b) incomplete combustion of coal
(c) incomplete combustion of firewood
(d) All of the above

6 Which of the following gases does not cause global
warming?

(a) CO
2

(b) O
3

(c) CO (d) Chlorofluorocarbons

7 Which of the following greenhouse gas is released
in paddy field?

(a) CFCs (b) CH4

(c) SO
2

(d) All of these

8 Among the following gases which one is damaging
the ozone layer?

(a) CFCs (b) CO2 (c) CH 4 (d) SO2

9 Which of the following chemicals increases when
chemical fertilizers are used in excess?

(a) Nitrogen oxide (b) Carbon dioxide
(c) Carbon monoxide (d) Methane

10 pH of normal rain water is

(a) 3 (b) 7 (c) 5.6 (d) 10

11 Which among the following oxides deposit(s) as
acid in atmosphere?

(a) Oxide of sulphur (b) Oxide of phosphorus
(c) Oxide of nitrogen (d) Both (a) and  (c)

12 Which type of activity is not a cause of acid rain?

(a) Emission from motor vehicles
(b) Generation of electricity in thermal power

stations
(c) Production of carbon monoxide during

combustion of wood
(d) Use of fossil fuel in furnaces

13 The main constituent(s) of acid rain is/are

(a) H SO2 4
(b) HNO3

(c) HCl (d) Both (a) and (b)

14 CFCs are also known as

(a) pyrenes (b) freons
(c) acroleins (d) PAN

15 The depletion of ozone leads to the formation of

(a) ozone hole (b) ozone centre
(c) ozone point (d) All of these

16 Which of the following pesticide cause severe
nerve toxicity?

(a) DDT (b) Carbamate

(c) Aldrin (d) None of these

17 Which of the following is/are example(s) of
herbicides?

(a) Sodium chlorate (b) Sodium arsenite
(c) KMnO4 (d) Both (a) and (b)
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l Biology is the branch of science that deals with
the study of living organisms, i.e. plants and
animals.

l It has two major parts, viz. Botany (study of
plants) and Zoology (study of animals).

l The study of biology incorporates several
branches. Some of the major ones are enlisted in
the table below

Living and Non-Living

l The living and non-living both type of things are
found in biological world. Both the things are
made up of different elements. The body of living
beings are made up of organic and inorganic
compounds.

l Besides this living beings show certain special
features like growth, reproduction, metabolism,
response to stimuli which is not found in
non-living things.

Protoplasm

l It is a complex, granular elastic viscous and
colourless substance which constitutes the living
part of the cell.

Growth

l It is defined as irreversible permanent increase in
size of an organ or its parts or in individual as a
whole. It is limited in animals but unlimited in
plants.

Differences between Living and Non-living things

Characteristic

feature
Living things Non-living things

Cellular
structure

Living organisms
are made up of
cells.

Non-living things
lack cellular
structure.

Growth They grow in
height, weight, size
or volume.

No growth occurs.

Nutrition Food is needed for
energy and
performing life
activities.

They do not
require any
nutrition.

Respiration Living things
breathe and respire
to obtain energy.

They do not
breathe or respire.

Movement They are able to
move their body
parts or body as a
whole.

They cannot move
unless some
external force is
applied.

Response Show response to
various stimuli.

Show no response.

Reproduction Give birth to more
of their kind.

Do not reproduce.

Excretion Waste or unwanted
materials, are
excreted from the
body.

Excretion does not
occur in them.

Lifespan Living organisms
have a definite
lifespan.

No definite
lifespan.

Branches of Biology

Name of Branch Concerned Field

Agriculture Study of producing crops from the
land

Anatomy Study of the animal forms with an
emphasis on human bodies

Anthology Study of flowers

Anthropology Study of apes and man

Apiculture Honey industry (Beekeeping)

Cardiology Study of heart

Cryogenics Study concerning with the
application and uses of very low
temperature

Cytology Study of cells

Dermatology Study of skin

Entomology Study of insects

Floriculture Study of flower yielding plants
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Name of Branch Concerned Field

Genetics Study of heredity and variations

Horticulture Study of garden cultivation

Herpetology Study of reptiles

Ichthyology Study of fishes

Mycology Study of fungus

Myology Study of muscles

Nephrology Study of kidneys

Ornithology Study of birds

Phycology Study of algae

Palaentology Study of fossils

Pedology Study of soil

Pathology Study of disease causing organisms

Physiology Science dealing with the study of
functions of various parts of organisms

Sericulture Silk industry

Serpentology Study of snakes

Taxonomy Study of classification of organisms

Virology Study of virus

Important Scientists in Biology

Father of Biology Aristotle

Father of Zoology Aristotle

Father of Botany Theophrastus

Father of Genetics GJ Mendel

Father of Medicine Hippocrates

Father of Modern Surgery Joseph Lister

Father of Taxonomy Carolus Linnaeus

Father of Palaentology Leonardo da Vinci

Some Important Inventions/Discoveries

Inventions/Discoveries Scientists

Antibiotic/Penicillin Alexander Fleming

Antiseptic Joseph Lister

Artificial Kidney William Lister

Blood Circulation William Harvey

Blood Transfusion Jean-Baptiste Denys

Blood Groups Karl Landsteiner

DNA Structure (Double Helix) Watson and Crick

DNA Fingerprinting Alec Jaffreys

Electrocardiogram (ECG) Willem Einthoven

Insulin Banting and MacLeod

Inventions/Discoveries Scientists

Malarial Parasite Laveran

Mitosis Fleming

Pasteurisation Louis Pasteur

Polio Vaccine Salk and Sabin

Stethoscope Rene Laennec

Tuberculosis Germs Robert Koch

Vaccination Edward Jenner

X–ray WC Roentgen

Diagnostic Imaging

l X-Rays It create images of the insides of our body
and mainly used for checking broken bones.

l CT Scan Computerised tomography is mainly
used to look for broken bones, cancers, blood clots,
signs for heart disease, internal bleedings, etc.

l Magnetic Resonance Imaging (MRI) It
diagnoses a variety of conditions like torn,
ligaments, tumours, etc.

l Ultrasound It is used look at organs and
structures inside the body. It also helps in
observing the heart, blood vessels, kidneys, liver
and other organs.

Some Medical Terms
l Allergy A misguided reaction to foreign

substance by the immune system.
l Angiography A procedure performed to new

blood vessels after injecting them with a
radioopaque dye that outlines them on X-ray. It
can be usefully used to look at arteries including
the brain, neck, heart, aorta, chest etc.

l Biopsy The removal of a sample of tissue for
examination under a microscope to check for
cancer cells or other abnormalities.

l ICU (Intensive Care Unit) It is designated as the
area of a hospital facility that is dedicated to the
care of patient  who are seriously ill.

l Infertility Diminished or absent ability to
conceive and bear offsprings.

l Intravenous Phenomenon of injecting into a vein.
l Artificial kidney A device containing tubes of

chambers of a special membrane immersed in a
bath of dialysing solution used to remove waste
material from the blood of patients whose
kidneys do not function properly.
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Medical Equipments

l CAT Scanner Computerised Axial Tomography
(CAT) scanner, a machine for photographing a
selected plane of the human body using X-ray.

l Electrocardiogram (ECG) Graphically records
the variations in the electrical potential produced
by the rhythmic contractions of the heart used to
check heat ailments.

l Electroencephalography (EEG) Records changes
in the electric potential in various areas of the
brain by means of electrodes placed on the scalp
or on the brain itself.

l Endoscope Used for internal examination by
direct vision through a lighted tube fitted with a
system of lenses.

l Glucometer A device used to determine the
approximate concentration of glucose in the blood.

l Laproscope Used for the examination of
abdominal cavity.

l Microscope A device used to see objects that are
too small to be seen with the naked eye. In
medical field, it help in pathology for diagnostic
purposes.

l Sphygmomanometer Device used to measure
blood pressure.

l Stethoscope It is an acoustic medical device for
auscultation or listening to the internal soundes
of an animal or human body.

l Thermometers It is a device that measures
temperatures or temperature gradient using a
variety of different principles.

l Ventilator It is a machine designed to
mechnically more breathable air into and out of
the lung to provide the mechanism of breathing
for a patient who is physically unable to breathe.

1 The branch of science that deals with the study of
apes and man is

(a) Anthology (b) Anthropology
(c) Anatomy (d) Palaentology

2 Herpetology is the study of
(a) reptiles (b) fishes (c) insects (d) soil

3 The morphology and physiology of algae would
be studied in

(a) Phycology (b) Mycology

(c) Gerontology (d) Anthology

4 Which of the following studies would be useful for
the scientists studying evolution ?
(a) Cardiology (b) Dermatology

(c) Obstetrics (d) Palaentology

5 Dr. Salim Ali is often called as the ‘Birdman of
India’. Which of the following fields was he
related to ?
(a) Entomology (b) Herpetology
(c) Conchology (d) Ornithology

6 Agriculture is closely related to the knowledge of
soils, which is dealt in

(a) Floriculture (b) Horticulture
(c) Pedology (d) Pathology

7 Nobel Prize winner Dr. Hargobind Khorana was
related to the field of
(a) Biochemistry (b) Genetics
(c) Gerontology (d) Virology

8 To be proficient in the silk industry, one has to
have knowledge of

(a) Sericulture (b) Apiculture
(c) Pisciculture (d) None of these

9 A patient suffering from kidney ailment would
approach a specialist in
(a) Obstetrics
(b) Neurology
(c) Nephrology
(d) Gerontology

10 ‘Taxonomy’ deals with

(a) tax structure of the country
(b) protection of trees and forests
(c) pollution types
(d) classification of organisms

11 Aristotle is known as Father of

(a) Biology

(b) Zoology

(c) Botany

(d) Both (a) and (b)
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12 Joseph Lister used carboxylic acid to clean wounds
and is known as

(a) Father of Medicine
(b) Father of  Modern Surgery
(c) Father of Fertilisation
(d) Father of  Drugs

13 The pioneer for the classification of various
organisms was
(a) Carolus Linnaeus (b) Aristotle
(c) Darwin (d) Haeckel

14 Creator of world’s first test tube baby was

(a) Marie Brown

(b) Subhash Mukhopadhyay

(c) Robert Edward

(d) Rachel Gurevich

15 The various laws of inheritance were given by

(a) Darwin
(b) Mendel
(c) Lamarck
(d) Morgan

16 The first antibiotic discovered by Alexander
Fleming was
(a) Streptomycin (b) Ampicillin
(c) Penicillin (d) Terramycin

17 The parental disputes are effectively sorted by
DNA fingerprinting by

(a) Willem Kolff (b) Nirenberg
(c) Ronald Ross (d) Alec Jeffreys

18 Tuberculosis was caused by a bacteria was
discovered by
(a) Robert Koch (b) F Pacini
(c) Louis Pasteur (d) Edward Jenner

19 Watson and Crick described the

(a) DNA structure (b) Blood groups
(c) Mitosis (d) Blood transfusion

20 Polio vaccine was invented by

(a) Banting and MacLeod
(b) Salk and Sabin
(c) Watson and Crick
(d) Avery and McCarty

Cell and its Discovery
l Cell is the structural and functional unit of an

organism.

l It was discovered by Robert Hooke.

l Cell theory was given by Schleiden and Schwann

and further explained by Virchow, who said that

all cells arise from pre-existing cells.

Structural Organisation of Cell

l With the discovery of light and electron
microscope, it is possible to observe and
understand the complex structure of the cell.

l Structurally, the cell constitutes the following
three basic components

(i) Cell membrane or Plasma membrane

(ii) Nucleus (iii) Cytoplasm
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19 Cell and Cell Organelles
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Some Important Facts About Cell

l The cell of prokaryotes lack a well-defined
nucleus and cell organelles.

l The biggest cell is the ostrich egg.
l The smallest cell is the PPLO (Pleuro Pneumonia

Like Organisms).
l The branch of science that deals with the study of

cells is known as cytology.
l The longest cell in human body is neuron

(nerve cell).
l Unicellular organisms are made up of only one

cell, e.g. bacteria, Paramecium, etc.

l Multicellular organisms are made up of many
cells, e.g. plants and animals.

Tissues

l It can be defined as a group of cells more or less
similar in size, shape, performing the same
function and having a common origin.

l Tissues are further classified into plant tissue and
animal tissue.  This is because the structural and
functional organisation is different in both, i.e.
plants remain stationary while animals move as
per their needs, each pursue different feeding
methods and are differently adapted.
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Various Cell Organelles and their Functions

Cell Organelles Salient Features/Discoveres Functions

Cell membrane Also called plasma membrane. It is selectively
permeable.

Transport of molecules occur across it.

Cell wall Found in plants, fungi, bacteria, algae and some archae
animals, made up of cellulose.

Provides shape structural support and
protection to the cells.

Nucleus Also called as ‘Brain of the cell’. It contains genetic
material in the form of chromosomes. First described
by Robert Brown.

Play central role in cellular reproduction.

Cytoplasm Liquid part between cell membrane and nucleus. Many subcellular structures are present
here site of important biological reactions.

Chromosomes Term coined by ‘Waldeyer’. Diploid number of
chromosomes in humans is 46. Always contact for a
particular species.

Contains information for inheritance in
the form of DNA. Gene is the functional
segment of DNA.

Endoplasmic
reticulum

These are of 2 types

(i) Rough Endoplasmic Reticulum (RER) (contains
ribosomes which are site of protein synthesis).

(ii) Smooth Endoplasmic Reticulum (SER) (help in
manufacture of fat molecules).

Provides surface for the biochemical
activites in the cell and serves as channel
for transport of materials between
cytoplasm and nucleus.

Golgi apparatus Discovered by Camillo Golgi. Packaging of substances and secretion.
Also involved in the formation of
lysosomes.

Lysosomes Discovered by de Duve. Also called ‘suicidal bags’.
Contain acid hydrolases.

Digestion of worn-out part of cell.

Mitochondria First observed by ‘Altmann’. Also called ‘Powerhouse of
the cell’ . It has its own DNA and ribosomes.

They produce cellular energy in the form
of ATP.

Plastids Present in all plant cells. These are of following types;
chromoplast (coloured),  leucoplast (white) and
chloroplast (green).

Chromoplasts give colour to flowers and
fruits.
Leucoplast store nutrients (e.g. amyloplast
store starch in potatoes). Chloroplast traps
light essential for photosynthesis.



Plant Tissues

There are different types of plant tissues which
perform different functions-like photosynthesis,
transport of food, absorption of water from soil,
etc. Based upon the dividing capacity plant tissues
can be classified into two fundamental types as
follows

l Growth in plants is restricted to region of active
cell division called meristems. Meristems of plant
are of three types, i.e. apical meristem present at
root and shoot apex, intercalary meristem present
between the mature tissues and lateral or
secondary meristem that occurs in the mature
regions of plant. Apical and intercalary meristems
form the primary plant body.

l Parenchyma It performs functions like
photosynthesis storage and secretion.

l Collenchyma These assimilate food and provide
mechanical support.

l Sclerenchyma These are dead and lack
protoplast, they provide mechanical support.

l Xylem is a complex tissue that conduct water and
minerals.

l Phloem It conducts food from the source to all
parts of plant.

Animal Tissues

On the basis of their structure and functions,
animal tissues are classified into four basic types
such as epithelial, connective, muscular and
nervous tissue.

These tissues are further categorised as given below

l Epithelial tissues have little intercellular
substance between cells and line body’s surface
facing lumen, cavities, ducts, etc. It is the
protective tissue of the animal body, which covers
most organs of the body.

l Connective tissue aims at binding, supporting
and protecting other tissues in the body. Blood is
the only type of connective tissue that lacks
fibres.

l Muscular tissue is responsible for movement and
locomotion comprises of cells that exhibit
excitability, contractility and extensibility.

l Nervous tissue exerts control over body’s
response to various stimuli. While, neurons are
excitable cells that show conductivity too, it is the
neuroglial cells that support the neurons
structurally.
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Plant Tissues

Meristematic Tissue

(Capable of division)

Permanent Tissue

(Mature cells and

incapable of division)

Apical

Simple

(Composed of single

type of cells)

Complex or Compound

(Composed of more

than one type of cells)
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Protective Supportive
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Cardiac

Connective
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connective

Fluid connective
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1 The basic unit of an organism is

(a) cell    (b) nucleus   (c) tissue   (d) cytoplasm

2 Cell theory was given by

(a) Schleiden and Schwann
(b) Purkinje
(c) Camillo Golgi
(d) Robert Hooke

3 Cells exists from pre-existing cells. This was
suggested by

(a) Schleiden and Schwann
(b) Watson and Crick
(c) Virchow
(d) Robert Brown

4 Nature of the cell membrane is
(a) permeable (b) semi-permeable
(c) selectively permeable (d) impermeable

5 If an animal cell is kept in a concentrated sugar
solution then

(a) cell will be swollen
(b) cell will shrink
(c) cell size will remain the same
(d) cell will first shrink and then swell

6 Which of the following organelles are found both
in apple tree and an elephant ?
(a) Centriole (b) Chloroplast
(c) Cell wall (d) Cell membrane

7 Membrane that covers the vacuole in a plant cell is
called
(a) tonoplast (b) tonoplasm
(c) jacket (d) cell membrane

8 When a plant cell is placed in a honey solution for
some time, the cytoplasm tends to move away
from the cell wall. This process is called
(a) diffusion (b) pinocytosis
(c) endocytosis (d) plasmolysis

9 The main constituent of cell wall is

(a) cellulose (b) starch
(c) polysaccharide (d) polypeptide

10 Middle lamella of cell wall is composed of

(a) carbohydrate (b) calcium pectate
(c) protein (d) peptidoglycan

11 Network of chromosomes occurs in which cell
organelles ?

(a) Endoplasmic reticulum
(b) Nucleus
(c) Mitochondria
(d) Lysosomes

12 Nuclear membrane in continuous with

(a) rough endoplasmic reticulum
(b) smooth endoplasmic reticulum
(c) cell membrane
(d) Golgi bodies

13 Waldeyer gave the term

(a) plastid (b) mitochondria
(c) chromosome (d) nucleus

14 Structural element of chromatin is

(a) histone
(b) acid protein and DNA
(c) nuclear matrix
(d) nucleosomes

15 The cellular structure which constitutes the ‘gene’ is

(a) ribosome
(b) plastid
(c) DNA
(d) endoplasmic reticulum

16 The organelle that serves as a channel between
cytoplasm and nucleus is
(a) Golgi bodies
(b) peroxisomes
(c) endoplasmic reticulum
(d) mitochondria

17 The cell organelle that is not membrane bounded is

(a) ribosome (b) lysosome

(c) peroxisome (d) leucoplast

18 Protein factories of the cell are

(a) endoplasmic reticulum (b) ribosome

(c) nucleus (d) mitochondria

19 Ribosomes are found in

(a) cytoplasm and nucleus

(b) Golgi complex and nucleus

(c) mitochondria and bacterial cell

(d) endoplasmic reticulum and Golgi complex
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20 Mitochondria are semi-autonomous as they
possess

(a) DNA
(b) DNA and RNA
(c) DNA, RNA and ribosomes
(d) Protein

21 The cell organelle responsible for packaging of
substances is
(a) nucleus (b) cell wall
(c) chromoplast (d) Golgi bodies

22 Which of the following is responsible for the
origin of lysosome ?

(a) Chloroplast (b) Mitochondria
(c) Golgi body (d) Ribosome

23 The Rough Endoplasmic Reticulum (RER) in the
cells are because of the presence of

(a) mitochondria associated with ER
(b) ribosomes on the surface of ER
(c) volutin granules on the surface of ER
(d) sulphur granules on the surface of ER

24 Precursors of lysosomes are

(a) cell wall
(b) cell membrane
(c) Golgi bodies
(d) endoplasmic reticulum

25 Acid hydrolase enzyme is secreted by

(a) lysosome (b) ribosome
(c) peroxisome (d) centriole

26 The cell organelle that can make some of their
own enzymes are

(a) plasma membrane (b) mitochondria
(c) centriole (d) ribosomes

27 The powerhouse of the cell is

(a) nucleus (b) DNA

(c) chromosome (d) mitochondria

28 Amyloplast are an example of

(a) chromoplast (b) chloroplast

(c) leucoplast (d) None of these

29 The colour on the flower petals is due to the
presence of

(a) chlorophyll (b) xanthophyll

(c) chloroplast (d) chromoplast

30 Important site for formation of glycoproteins and
glycolipids is

(a) Golgi apparatus (b) plastid
(c) lysosome (d) vacuole

31 The cells in which the nuclear material is not
membrane bound is called

(a) unicellular cell (b) prokaryotic cell

(c) multicellular cell (d) eukaryotic cell

32 Which one of the following has its own DNA ?

(a) Mitochondria (b) Dictyosome
(c) Lysosome (d) Peroxisome

33 The largest known animal cell is

(a) elephant blood cell (b) ostrich egg

(c) eagle egg (d) human egg

34 The branch of biology that deals with the study of
cells is called

(a) Microbiology (b) Mycology
(c) Cytology (d) Osteology

35 Which of the following are unicellular organism?

(a) Starfish  (b) Tapeworm (c) Sponge (d) Bacteria

36 The tissue which helps aquatic plants to float in
water

(a) chlorenchyma (b) aerenchyma
(c) sieve tubes (d) sieve elements

37 The only living component of xylem

(a) tracheids (b) vessels
(c) xylem parenchyma (d) xylem sclerenchyma

38 Which is not a function of epidermis?

(a) Protection from adverse condition
(b) Gaseous exchange
(c) Conduction of water
(d) Transpiration

39 Hair-like projections present in the respiratory
tract are

(a) cilia
(b) squamous epithelium
(c) mucus
(d) neuron

40 Which of the following helps in repair of tissue
and fills up the space inside the organ?

(a) Tendon (b) Adipose tissue
(c) Areolar (d) Cartilage
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41 Apart from storing fat globules, adipose tissue also
acts as an

(a) muscle (b) cartilage
(c) covering tissue (d) insulator

42 Cartilage is not found in

(a) nose (b) ear (c) kidney (d) larynx

43 ‘Cardiac’ is a term related to the

(a) intestine (b) heart (c) nose (d) brain

44 The cytoplasmic projections arising from the
cyton

(a) axon (b) dendrons
(c) cilia (d) flagella

l Various organs in the body specialised to perform
specific functions, work together in coordination
to maintain the body.

l These systems include digestive system,
respiratory system, circulatory system, excretory
system, skeletal system, nervous system,
endocrine and reproductive system.

Digestive System

The human digestive system consists of alimentary
canal and digestive glands. The alimentary canal
consists of mouth (having teeth and tongue),
oesophagus, stomach, small intestine and large
intestine.

Dentition

l The oral or buccal cavity of vertebrates contains
masticatory organs called teeth. Mammal
contains two sets of teeth.

l The first set is called milk teeth and second set is
called permanent teeth.

l These are of following four types
(i) Incisors (for cutting) four in each jaw.

(ii) Canines (for tearing) two in each jaw.

(iii) Premolars (for grinding) four in each jaw.

(iv) Molars (for grinding) six in each jaw.

l The number of teeth are different in different

animals.
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l Tooth has three regions, i.e.  crown, neck and
root. Enamel covering the outer part of teeth is
the hardest substance in the body.
In elephants, tusks are the incisors of the upper
jaw.
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Digestive Glands

Various glands are associated with alimentary canal,
serving the process of digestion of food. These are
given below
l Salivary Glands These glands secrete saliva

containing an enzyme called salivary amylase
(ptyalin). Three pairs of salivary glands that
secrete saliva are parotid (present below the
pinna) submaxillary (present on inner side of
lower jaw) and sublingual (present below the
tongue).

l Gastric Glands These are found in the wall of the
stomach. The gastric glands release digestive juice
containing HCl, pepsin, mucous, etc.

l Liver It is known as the largest gland of the body,
which secretes bile juices. They act on large fat
molecules to form smaller globules thus,
increasing the efficiency of enzyme action. Gall
bladder stores bile juice for the further use.

l Intestinal Glands Walls of small intestine contain
numerous glands that secrete intestinal juice
containing amylolytic, proteolytic and lipolytic
enzymes.

l Pancreas It secretes pancreatic juice, which
contains enzymes like amylase, trypsin and
lipase. It is connected to the small intestine
through its main duct called pancreatic duct.

Mechanism of Digestion

In human beings, the digestion of food starts in the
buccal cavity and continues till the anus present at
the end of large intestine.  The mechanism of
digestion continues in the following steps
l Digestion in Buccal or Oral Cavity Digestion

starts in oral cavity by the chemical hydrolytic
action of the carbohydrates splitting enzyme,
salivary amylase (ptyalin).

l Digestion in Stomach The food mixes
thoroughly with the acidic gastric juice secreted
in the stomach by the churning movements of its
muscles and becomes semi-digested, acidic, pulpy
mass called chyme. The enzymes of stomach and
their actions are given below
0 Pepsin converts proteins into proteases and

peptones (peptides).

0 Rennin Its secretion helps in the digestion of
milk proteins.

0 Gastric lipases It acts on emulsified fats and
also helps in digesting around 25% of milk fat
(in infants).

l Digestion in Small Intestine The contractions of
muscles in the small intestine allow the further
churning and kneading of the chyme and finally
pushing it into the large intestine.

l Digestion in Large Intestine The last stage of
digestion of food occurs in large intestine. This is
carried out by bacterial action. Glands of this
region tend to secrete mucus, i.e. enzymes are not
secreted into this part of the digestive system.

Respiratory System

It is an oxidising and energy liberating process,
during which nutrient molecules in tissues are
broken down to form CO2 and H O2 and release
energy (ATP).

It is brought about by respiratory organs.
Respiratory organs are different in different
animals

(i) Lungs In man, frog, birds, lizards, camel and
cattles, etc.

(ii) Skin In frog, earthworm.

(iii) Gills In fishes, prawn.

(iv) Trachea In insects.

(v) General body surface In Amoeba, Euglena,

Spirogyra and Chlamydomonas.

Types of Respiration

Respiration is of two types based on the presence or
absence of O2 .
l Anaerobic Respiration It is the process in which

the respiratory substrates are incompletely
oxidised into CO2 and alcohol.

It occurs in the absence of oxygen. It is also called
as fermentation.

C H O 2CO 2C H OH+ 56 kcal6 12 6

Yeast

2 2 5¾® +

It occurs in lower organisms such as bacteria and
fungi and in higher organisms under the condition
when O2 is limiting.
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l Aerobic Respiration It is the process in which
respiratory substrates are oxidised into CO2 , water
and energy, in the presence of oxygen. This is
common in higher organisms.

C H O 6O 6CO6 12 6 2 2+ ® + 6H O + 2870 kJ2

The aerobic respiration involves the following two
steps
l External Respiration It involves exchange of

oxygen from the atmosphere with CO2 produced
in the cells. This process is also called breathing.
It gets accomplished in the following steps
0 Inhalation The process of taking in oxygen

from the atmosphere.
0 Exchange of Oxygen and Carbon Dioxide in

Alveoli The walls of alveoli contain an
extensive network of blood vessels. The
squence of exchange of oxygen and carbon
dioxide, which occurs between blood vessels
and alveoli.

0 Exhalation The process of giving out carbon
dioxide from lungs to the atmosphere.

l Internal or Cellular Respiration It is a basic
biological process of stepwise burning of food
substrate.

Human Respiratory System
It consists of two parts, i.e. conducting and
exchanging portion. The conducting portion
consists of nostrils, pharynx, larynx, trachea and
bronchi, while exchanging portion consists of lungs
in which numerous alveoli are present. These are
primary sites of exchange of gases.
l In human beings, air is taken in through nostrils

through the throat reaches the lungs. Rings of
cartilage are present in the trachea in the throat
to prevent it from collapsing.

l Within the lungs, the respiratory tract finally
terminates into balloon-like structures called
alveoli which provides large surface area for
gaseous exchange.

l When we breath in (inhalation), the ribs get
raised and diaphragm flattens to increase the
chest cavity  and air is drawn in.

l When we breath out (exhalation), the ribs and
diaphragm return to normal position reducing
the thoracic cavity and the air is thrown out.

l The lungs always contain certain volume of air,
i.e. residual volume.

l Respiratory pigment haemoglobin present in the
blood takes up oxygen from air in the lungs and
carries it to the tissues.

l Carbon dioxide from the tissues is mostly
transported in dissolved form in our blood.

Circulatory System

l It is a transport system that supplecs the useful
material and removes the waste from the body
cells.

l Blood circulation was discovered by William
Harvey.

Blood

l Blood is a fluid connective tissue and composed
of blood corpuscles and plasma.

l It is slightly alkaline in nature (pH 7.2).
l Its volume in an adult is 5.8 L.
l Plasma consists of albumin, globulin, fibrinogen

and prothrombin proteins.

Blood corpuscles are as follows
l Erythrocytes (RBCs) Red blood cells contain the

respiratory pigment called haemoglobin, which
distributes oxygen. At the foetal stage, RBC is
formed in the liver and after birth it is formed in
the bone marrow. The average lifespan of RBC is
120 days.

l Leucocytes (WBCs) These are part of the body’s
immune system,  attack infectious agents and
foreign substances.

l Thrombocytes (Platelets) It is responsible for
blood clotting (coagulation). It changes
fibrinogen into fibrin.

During blood clotting, fibrinogen changes into
fibrin by thrombin which is obtained from
thromboplastin in the presence of Ca 2+ .
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Blood Groups

l Father of blood groups : Karl Landsteiner.
l He discovered A, B and O blood groups.
l Decastello and Sturle discovered AB blood group.
l Blood transfusion technique was developed by

James Blundell.

Blood Group Can donate to Can receive from

A A, AB A, O

B B, AB B, O

AB AB A, B, AB, O

O A, B, AB, O O

Heart

l This is a thick, muscular, contractile, automatic
pumping organ of blood vascular system.

l Human heart is four-chambered. The chambers
which receive the blood from body tissues are
called auricles and the chambers of heart which
pump blood to body tissues are called ventricles.

l There is a thin two-layered sac around the heart
known as pericardium, filled with a watery fluid
called pericardial fluid, which allows frictionless
movements of heart and protects it from
mechanical shocks.

l To pump out blood, the heart chamber
undergoes alternate contraction called systole and
relaxation called diastole.
The regular sequence of these systole and diastole
causes the heart sound lubb and dupp.

l Human heartbeat is myogenic in nature, i.e.
initiated by a patch of modified heart muscles
itself without requiring an external stimulation.
This patch is called SA node (Sino-Auricular
node) or pacemaker.

l The normal rate of heartbeat at rest is about
70-72 times per minute. In a newly born baby
heartbeat rate is about 140 per minute.

Blood Vessels

These are of three types
l Arteries These are thick-walled blood vessels,

which carry the blood away from the heart to
various body parts.

l Veins These are thin-walled blood vessels and
carry blood away from various body parts towards
the heart.

l Capillaries These are the thinnest blood vessels
and connect arteries to the veins.

Lymph

l It is another types of tissue fluid that is formed by
plasma and blood cells that escape into
intercellular spaces.

l Lymph carries digested food from the  intestine.

Excretory System

l It is composed of organs that are involved in the
removal of nitrogenous wastes generated by the
metabolic activities.

l In human beings, the nitrogenous waste is in the
form of urea, hence they are ureotelic.

l The animals that excrete the wastes in the form
of ammonia are called ammonotelic, e.g. fish,
etc., and those which excrete the nitrogenous
wastes in the form of uric acid are called
uricotelic animals.

Human Excretory System

It consists of the following parts
l A pair of kidney is present on either side of

vertebral column. Every kidney contains
numerous tubular functional units called
nephrons or uriniferous tubule which form urine
by removing waste materials from the blood. A
nephron consists of
0 A cup-like Bowman’s capsule , enclosing a

bunch of capillaries, formed by afferent
arteriole called glomerulus.

0 A Proximal Convoluted Tubule (PCT).
0 U-shaped loop of Henle.
0 A Distal Convoluted Tubule (DCT).
0 A collecting tubule.

Collecting tubules of many nephrons open into
a large collecting duct. Several adjacent
collecting tubules converge to open into a short
and thick structure called duct of Bellini.
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l A pair of ureter arising from each kidney and
takes urine to urinary bladder.

l Urinary bladder is a muscular bag where urine is
stored temporarily.

l Urethra is the opening by which urine is thrown
out.

In case of kidney failure, artificial kidney is used to
remove nitrogenous waste products. This process is
called dialysis.

Skeletal System

Skeletal system is of two types
l Exoskeleton It is found on the surface of the

body,  e.g. nails, hair, etc.
l Endoskeleton It is found inside the body and

provides structural framework of the body. It is
made up of bones and cartilages.
0 Human body consists of 206 bones. In

childhood, the number of bones is 213.
0 The skull consists of 29 bones (cranium 8,

facial 14, 3 pairs of auditory bone and 1 hyoid
bone) of ear ossicles.

0 The number of bones in the vertebral column
of an adult is 26 and the ribs contain 24 bones.

0 Tendons join the muscles and bones.
0 The muscles which join bone to bone are

called ligaments.

Muscular System

l Human body has about 639 types of muscles.
l Muscles specialised to contraction are of three

types, i.e. striated, unstriated and cardiac.
0 Striated muscles These are also called skeletal

muscles or voluntary muscles. They are present
in limbs, tongue, pharynx, etc.

0 Unstriated muscles These are involuntary
muscles and present in urinary bladder, in the
walls of large blood vessels and alimentary
canal.

0 Cardiac muscles These are involuntary,
striated and non-fatigued fibres which are
found in the wall of heart.

Nervous System

The nervous system provides the fastest means of
communication within the body, so that suitable
response to stimuli can be made at once.

Nervous system is found only in animals and
absent in plants. Nervous system controls the body
by using a series of tissues throughout the body
formed by a network of electrically conducting cells
called neurons or nerve cells.

Neuron

It is the structural and functional unit of nervous
system. Neurons are of three types
l Motor conducts messages from central nervous

system to effector organs.
l Sensory conducts information from sensory

organ to central nervous system.
l Mixed works both as sensory and motor neurons.

Human Neural System

It is derived from embryonic ectoderm. It is
composed of

Central Nervous System (CNS)

It includes
(a) Brain (b) Spinal cord

Brain

l Brain lies in the cranium of skull.
l Cerebrum governs consciousness, storage of

memory having information. It is a site of
intelligence speech sight, smell and taste.

l Thalamus deals with touch, visual system, sleep
wakefulness, temperature, water balance in body,
behavioural patterns of sex, sleep, stress,
emotions, etc.

l Midbrain deals with visual and auditory, analysis.
l Cerebellum controls coordination of accurate

movements and balancing.
l Medulla oblongata is long connecting part of

brain to spinal cord. It deals with control of
heartbeats, blood vessels, breathing, salivary
secretion and mostly reflex and involuntary
(uncontrolled) movements like blood pressure,
salivation and vomitting.
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Spinal Cord

An elongated cylindrical structure forming the
posterior part of CNS. It is made up of two types of
nervous tissue, i.e. grey matter and white matter. It
conducts impulses to and fro from the brain. It
controls most of the reflex activities of the brain. It
also acts as a means of communication between the
spinal nerves and the brain.

Reflex Action and Reflex Arc

It is the involuntary functioning or movement of
any organ or part of the body to a stimulus.

The nervous pathway taken by nerve impulses in a
reflex action is called reflex arc.

Peripheral Nervous System (PNS)

The peripheral nervous system is one of two
components that make up the nervous system of
bilateral animals with the other part being the
central nervous system. It consists of

1. Somatic Nervous System (SNS) It transmits
impulse from CNS to skeletal muscle via the
cranial (12 pairs) and spinal nerves (31 pairs).

2. Autonomic Nervous System (ANS) It
transmits impulse from CNS to skeletal
muscle or organs under involuntary control.

Endocrine System

It is formed by ductless glands which secrete
hormones to regulate the activities of the body.
Various
endocrine glands in human body are as follows

l Pituitary Gland It is also called master gland as it
control the secretion of various other endocrine
glands. Growth hormone is secreted by the
pituitary which is involved in the body growth.
Its deficiency causes dwarfism and if released in
excess it causes gigantism.

l Thyroid Gland It releases hormone thyroxine.
Due to the deficiency of this hormone, the
person suffers from goitre.

l Parathyroid Gland It influences calcium and
phosphorus metabolism.

l Pancreas It has both exocrine and endocrine
glands. Endocrine part contains islets of
Langerhans, which produce hormones insulin

(beta cells) and glucagon (alpha cells). Insulin
controls the amount of sugar in the blood.
Deficiency of insulin causes diabetes mellitus in
the person.

l Adrenal Glands It contain two parts cortex and
medulla.
0 Adrenal medulla secretes the hormones

adrenalin and nor-adrenalin which are the
hormones of emergency.

0 Adrenal cortex secretes mineralocorticoids and
glucocorticoids.

l Testis and Ovaries It produces gametes, sperms
in males and ova in females. Testis produces male
sex hormone testosterone and females produce
hormones oestrogen and progesterone.

Human Body (At a Glance)

Total number of muscles in the
body

639

Total number of bones in the
human body

206

Longest bone Femur (thigh bone)

Smallest bone Ear ossicle–stapes

Largest organ of human body Skin

Number of cells in body 75 trillion

Weight of brain 1424 g

Blood volume 6.8 L (in 70 kg body)

Normal BP 120/80 mm Hg

Hb content in body 500-700 gm

Blood platelets 200000-400000
per cubic mm

Universal blood donor O Blood Group

Universal blood recipient AB Blood Group

Blood clotting time 2-5 minutes

Normal body temperature 98.4° F or 37°C

Breathing rate 16-20/minute

Dental formula Adult : 2123/2123 =
32 Child : 2120/2120
= 20 milk teeth

Largest endocrine gland Thyroid

Largest muscle in the body Gluteus maximus
(Buttock muscle)

Greatest regeneration power In liver

Minimum regeneration power In brain cells

Minimum distance for proper
vision

25 cm

Pulse rate 72/minute
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Reproductive System

The various organs which constitute the male
and female reproductive system and their
functions are tabulated below

Male Reproductive Organs

Reproductive
Organ

Number Function

Testes 2 Produce sperm and
testosterone

Sperm duct 2 Conduct the sperm
from the testes to
urethra

Seminal vesicles 2 Secrete seminal
plasma

Prostate gland 2 Secrete an alkaline
fluid to neutralise the
acidity of urethra and
make the spermactive

Penis (urethra)
(have rich blood
supply

2 Pass urine and
deposite sperm in
female genital tract.

Female Reproductive Organs

Reproductive
Organ

Number Function

Ovaries 2 To produce ova and
hormones (Estrogen and
progesterone).

Oviducts 2 To move the ovum
towards uterus.

Uterus 1 To provide space for
developing child.

Vagina 1 To receive the sperms

Reproduction in Plants

and Animals

l Reproduction is a vital biological process by
which living organisms produce new
individuals of their own species. It enables
continuity of species. Reproduction is of
two types asexual and sexual.

l In asexual reproduction, only one parent is
involved and sex cells are not involved. It is
more common in lower animals and lower

plants. It may take place by following methods

l In sexual reproduction, there is formation of male and
female gametes either by same individual or by
different individuals of opposite sex. These gametes
fuse to form a new cell called zygote, e.g. all flowering
plants, humans, etc.

l The period of growth between the birth upto the
reproductive maturity in an organism is called the
juvenile phase.
In plants, this period of growth between seed
germination upto initiation of flowering is called
vegetative phase. The later part, when the organisms
start reproducing sexually, is called reproductive
phase.

l In non-primate mammals like cows, sheep, rats, deers,
dogs, tigers, etc., the cyclical changes during
reproduction are called oestrus cycle whereas in
primates (monkeys, apes and humans) it is called as
menstrual cycle.

l Events in sexual reproduction The events of sexual
reproduction may be grouped into three distinct stages
namely, the pre-fertilisation, fertilisation and the
post-fertilisation events.
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Asexual Reproduction

Fission Budding Sporulation

Fragmentation Regeneration Vegetative

propagation

(in plants only)

Binary

Parent body

divides

into two parts,

e.g. Amoeba.

Multiple

Parent body

divides

into many parts,

e.g. Plasmodium.

An outgrowth

from parent

body constricts

and separates,

e.g. Hydra.

Tiny, single-

celled spores

form new

individuals,

e.g. conidia

in Penicillium.

Breaking of

parent body

into fragments

e.g. Spirogyra.

Repair of

missing parts by

proliferation of cells,

e.g. sponge

and Planaria.

Natural

By roots, stems or leaves.

Artificial

By cutting, layering, grafting

or micropropagation.



l Pre-fertilisation events are the events of sexual
reproduction which take place before the fusion
of gametes. These include gametogenesis and
gamete transfer.

l Gametogenesis The process of formation of
gametes is known as gametogenesis. The
reproductive units in sexual reproduction are
specialised cells called gametes. Depending upon
morphological similarity gametes can be classified
into homogametes (in Cladophora) and
heterogametes (in human). The gametes are
generally of two kinds, i.e. male and female.

l Gamete transfer In most organisms, male gamete
is motile and the female gamete is non-motile. A
medium is needed through which male gametes
move towards the female gamete. In algae,
bryophytes and pteridophytes, water serves as the
medium through which gamete transfer takes
place. In flowering plants, pollination facilitates
transfer of pollen grains (having male gametes) to
stigma.

l Fertilisation is the complete and permanent
fusion of two gametes from different parents or
from the same parent to form a diploid zygote.
This process is also called as syngamy.

l Syngamy is of two types depending upon where
it occurs. When fertilisation occurs outside the
body of the organism, it is called external

fertilisation or external syngamy, e.g. algae,
fishes and amphibians. When egg is retained
inside the female body where it fuses with the
male gamete, the process is called internal
fertilisation or internal syngamy, e.g. reptilies,
birds, mammals, etc.

Post fertilisation events can be described as follows

(i) Formation of zygote After fertilisation, a
diploid zygote is formed in almost all
sexually reproducing organisms.

(ii) Embryogenesis Embryo develops from
zygote by a process called embryogenesis.
During embryogenesis, zygote undergoes
mitotic cell division and cell differentiation.
Cell division increases the number of cells in
the developing embryo while cell
differentiation helps to form specialised
tissues and organs of an organism.

l The oviparous animals such as reptiles and birds
lay eggs. In viviparous animals such as majority of
mammals including human beings, the zygote
develops into a young one inside the body of the
female individual. In ovoviviparous animals, the
female retains the eggs inside its body after
fertilisation and allows the development of the
embryo inside the body without providing extra
nourishment to the developing embryo as the
placenta is absent, e.g. sharks and rattle snakes.

1 Digestive system

(a) gives message to the body
(b) helps to burn food
(c) makes the food into simple form
(d) None of the above

2 Saliva helps in the digestion of

(a) fats (b) proteins
(c) fibres (d) starch

3 Which of the following is called the complete
food?

(a) Cereal (b) Milk
(c) Vegetables (d) Chapati

4 Which one of the following organs does not
secrete digestive juices?

(a) Oesophagus (b) Small intestine
(c) Liver (d) Stomach

5 Gastric juice contains
(a) hydrochloric acid and pepsin
(b) bicarbonates
(c) sucrose
(d) lipids and sucrose

6 Ram wants to bite into an apple. Which type of
teeth will he use?
(a) Incisors (b) Canines
(c) Premolars (d) Molars
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7 Hardest part in human body is

(a) dentine (b) enamel
(c) keratin (d) chitin

8 Maximum absorption of food takes place in

(a) stomach (b) small intestine
(c) large intestine (d) oesophagus

9 All of the following molecules are carbohydrates
except
(a) lactose (b) haemoglobin
(c) cellulose (d) glycogen

10 For immediate energy production in cells, which
should be supplied?

(a) Fatty acid (b) Ammonia acid
(c) Vitamin-C (d) Glucose

11 While cooking food, the compounds lost to the
maximum are
(a) vitamins (b) carbohydrates
(c) proteins (d) fats

12 What should be given to an athlete for instant
energy?
(a) Protein (b) Vitamin
(c) Carbohydrate (d) None of these

13 Milk teeth are

(a) teeth which are permanent
(b) teeth which do not grow at all
(c) teeth which grow twice in life
(d) the teeth which are temporary

14 Which of the following does not contain
carbohydrates?

(a) Wax (b) Cellulose
(c) Wheat flour (d) Starch

15 Oxygen (O
2

) is utilised by an organism to

(a) directly breakdown the nutrient molecules
(b) indirectly breakdown the nutrient molecules
(c) obtain nourishment from the food
(d) burn the organic compounds indirectly

16 Larynx is present in between

(a) epiglottis and glottis
(b) trachea and bronchiole
(c) epiglottis and trachea
(d) bronchus and epiglottis

17 Which portion of the human respiratory system is
called sound box?

(a) Larynx (b) Trachea
(c) Nasopharynx (d) Glottis

18 Friction on the lungs surface is reduced by

(a) double layered pleura
(b) single layered pleura
(c) epiglottis upto trachea
(d) mucous membrane surrounding the lungs

19 Inspiration is initiated by the

(a) extension of diaphragm
(b) contraction of diaphragm
(c) extension of lungs
(d) contraction of lungs

20 During expiration, the diaphragm becomes

(a) normal (b) flattened
(c) dome-shaped (d) oblique

21 Which one of the following types of blood cells is
responsible for clotting of blood?

(a) Erythrocytes (b) Lymphocytes
(c) Monocytes (d) Thrombocytes

22 Haemoglobin is dissolved in the plasma of

(a) man (b) fish

(c) frog (d) earthworm

23 Which of the following proteins, is present in
human blood?

(a) Myosin (b) Insulin
(c) Haemoglobin (d) Trypsin

24 Blood plasma has a pH of

(a)7.2 (b) 7.8 (c) 6.9 (d) 6.3

25 Mast cells secrete

(a) hippurin (b) myoglobin
(c) histamine (d) haemoglobin

26 Which of the following organs is called graveyard
of RBC?

(a) Kidney (b) Spleen
(c) Liver (d) Pancreas

27 Smallest blood vessel in the body is

(a) capillary (b) artery
(c) vein (d) vena cava

28 The normal blood pressure of human beings is in
one of the following ranges
(a) 140/80 mm (b) 110/70 mm
(c) 120/80 mm (d) 110/75 mm

29 The body organ which is not present in pair is

(a) kidney (b) testis
(c) ovary (d) heart
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30 Blood is formed in the human adult by the

(a) heart (b) spleen
(c) red bone marrow (d) yellow bone marrow

31 What is Rh in blood?

(a) Hormone in body (b) Antibody
(c) Antigen (d) Gene

32 Circulatory system

(a) gives oxygen to the body
(b) helps to burn food
(c) makes the food into simple form
(d) None of the above

33 Veins carry blood
(a) away from the heart (b) towards the heart
(c) towards the brain (d) None of these

34 Which of the following is made up of muscular
walls?

(a) Blood  (b) Bone (c) Heart (d) Skin

35 In one minute, heartbeats

(a) 60 times (b) 62 times
(c) 72 times (d) 82 times

36 Pacemaker of heart is

(a) auricles (b) SA node
(c) ventricles (d) AV node

37 The process of excretion involves the

(a) removal of useful substances from the body
(b) removal of metabolic wastes from the body
(c) removal of the substances which have never

been used by the body
(d) byproducts removal formed during useful

activities in the body

38 In ureotelic animals, ammonia produced by
metabolism is converted into urea in

(a) kidney (b) liver (c) spleen (d) lungs

39 Excretion of nitrogenous products in the semisolid
form is performed by

(a) ammonotelic organisms
(b) ureotelic organisms
(c) uricotelic organisms
(d) All of the above

40 Structural and functional unit of the kidney is

(a) medulla (b) nephridia
(c) nephron (d) hilum

41 Kidney is a part of

(a) digestive system (b) skeleton system
(c) nervous system (d) excretory system

42 In which of the following parts largest muscle is
found in human body?

(a) In hand (b) In nitambh
(c) In neck (d) In legs

43 Which of the following is not an element of the
bone?

(a) Carbon (b) Phosphorus
(c) Calcium (d) Oxygen

44 Tendons are made up of

(a) collagen (b) elastin
(c) keratin (d) All of these

45 Muscular tissue is differentiated into

(a) striped and cardiac
(b) unstriped, striated and cardiac
(c) cardiac and unstriped
(d) striped and unstriped

46 Bifocal lenses are used by people suffering from

(a) myopia and hypermetropia
(b) hypermetropia but not myopia
(c) myopia but not hypermetropia
(d) myopia or hypermetropia

47 Which of the following is not correct for
cerebellum?

(a) It controls movements, speech, sight,
smell, taste, hearing and intelligence

(b) It maintains equilibrium of the body
(c) It lies in the posterior region of the brain

(d) It is a part of hindbrain

48 ......... fills the space inside the organs and supports
the internal organs and helps in repair of tissue.

(a) Adipose (b) Tendons
(c) Areolar (d) Ligament

49 Our body has many organs. Which of the
following organs is the largest?

(a) The brain (b) The stomach

(c) The kidneys (d) The skin

50 Involuntary actions including blood pressure,
salivation and vomiting are controlled by the … .

(a) spinal cord (b) pons
(c) cerebellum (d) medulla

51 The brain

(a) pumps blood to all parts of the body
(b) is the main control centre of the body

(c) helps to breath in air

(d) None of the above
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52 The unit of nervous system is

(a) nephron (b) neuron
(c) neuroglia (d) axon

53 Nervous system

(a) helps to produce babies
(b) helps us to breathe
(c) controls our actions
(d) None of these

54 Which of the following is the correct group of
sense organs?

(a) Eyes, nose, lips, ear, tongue
(b) Nose, ear, teeth, hair, eyes
(c) Nose, ear, eyes, skin, tongue
(d) Ear, eyes, nose, lips, teeth

55 Memory is the responsibility of

(a) grey matter (b) white matter
(c) cerebrum (d) cerebellum

56 The master control centre of the human body in

(a) brain (b) heart
(c) stomach (d) liver

57 The working of the human eye is like that of a

(a) camera (b) telescope
(c) microscope (d) periscope

58 What is the outermost layer of the skin called?

(a) Epidermis (b) Mucus
(c) Fibre (d) None of these

59 The skin is

(a) excretory organ (b) sense organ
(c) breathing organ (d) None of these

60 Which of the following is not the part of nervous
system?

(a) Brain (b) Nerves
(c) Blood (d) Spinal cord

61 Of the following human organs, which one is least
susceptible to harmful radiations?

(a) Brain (b) Heart
(c) Eyes (d) Lungs

62 The colour of the human skin is due to

(a) keratin (b) melanin
(c) myelin (d) myoglobin

63 The sensory organ that has reached its highest level
of evolution in birds is the

(a) ear (b) skin
(c) nose (d) eye

64 Which of the following hormones brings about
changes in appearance seen in boys at the time of
puberty?

(a) Testosterone (b) Thyroxin
(c) Insulin (d) Animal hormone

65 Endocrine gland is also called ...... .

(a) liver gland (b) ductless gland
(c) pituitary gland (d) thyroid gland

66 Which of the following hormones is secreted by
the pituitary to start the ovulation process?

(a) Luteinizing hormone (b) Thyroid
(c) Progesterone (d) Oestrogen

67 Human insulin is being commercially produced
from a transgenic species of

(a) Mycobacterium (b) Rhizobium

(c) Saccharomyces (d) Escherichia

68 Which hormone is produced by the testes of male?

(a) Testosterone (b) Progesterone
(c) Melatonin (d) Thyroxine

69 The hormone which is not directly associated with
reproduction is

(a) testosterone (b) oestrogen
(c) progesterone (d) parathormone

70 Goitre or abnormal enlargement of the thyroid
gland is caused by the deficiency of

(a) iodine (b) iron
(c) calcium (d) potassium

71 Which gland secretes the most kinds of hormones?

(a) Adrenal (b) Pineal
(c) Pituitary (d) Thyroid

72 The process of dialysis is used when there is
malfunctioning of

(a) heart (b) kidney

(c) stomach (d) lungs

73 The number of bones present in human body is

(a) 206 (b) 200

(c) 205 (d) 220

74 The basic frame work of human body is formed by

(a) bones (b) cartilages

(c) Both (a) and (b) (d) None of these

75 The number of bones in the vertebral column is

(a) 24 (b) 28
(c) 31 (d) 33
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76 Cardiac muscles are present in

(a) digestive tract (b) limbs

(c) heart (d) respiratory tract

77 The master gland is

(a) pancreas (b) parathyroid gland
(c) pituitary gland (d) ovaries

78 Dwarfism is caused to the deficiency of

(a) growth hormone (b) thyroxine
(c) insulin (d) adrenalin

79 Male reproductive system does not have

(a) testes (b) vas deferens
(c) penis (d) Fallopian tube

80 Female reproductive system comprises of a pair of

(a) ovaries (b) uterus
(c) vagina (d) testes

81 Male germ cell are produced a/an

(a) testes (b) epididymis
(c) ovary (d) prostrate

82 In human, the development of fertilised egg takes
place in the

(a) ovary (b) testis (c) oviduct (d) uterus

83 After fertilisation, the resulting cell which gives rise
to a new individual is the

(a) embryo (b) ovum
(c) foetus (d) zygote

84 The multicellular organism which reproduces by
budding is

(a) Amoeba (b) Yeast
(c) Paramecium (d) Hydra

85 The production of an exact copy of an animal by
asexual reproduction is known as

(a) budding (b) mating
(c) cloning (d) hatching

86 The male gamete in plants is

(a) anther (b) stamen

(c) pollen grain (d) pollen sac

87 Conidia are asexual structures found in

(a) Algae (b) Fungi

(c) Lichen (d) Protozoa

88 Budding is found in

(a) Hydra (b) yeast

(c) Both (a) and (b) (d) Paramecium

85Agniveer General Duty (GD)INDIAN ARMY

Answers

1 (c) 2 (d) 3 (b) 4 (a) 5 (a) 6 (a) 7 (b) 8 (b) 9 (b) 10 (d)

11 (a) 12 (c) 13 (d) 14 (a) 15 (b) 16 (c) 17 (a) 18 (a) 19 (b) 20 (c)

21 (d) 22 (d) 23 (c) 24 (a) 25 (c) 26 (b) 27 (a) 28 (c) 29 (d) 30 (c)

31 (c) 32 (a) 33 (b) 34 (c) 35 (c) 36 (b) 37 (b) 38 (b) 39 (c) 40 (c)

41 (d) 42 (d) 43 (a) 44 (a) 45 (b) 46 (a) 47 (a) 48 (c) 49 (d) 50 (d)

51 (b) 52 (b) 53 (c) 54 (c) 55 (c) 56 (a) 57 (a) 58 (a) 59 (b) 60 (c)

61 (a) 62 (b) 63 (d) 64 (a) 65 (b) 66 (a) 67 (d) 68 (a) 69 (d) 70 (a)

71 (c) 72 (b) 73 (a) 74 (c) 75 (d) 76 (c) 77 (c) 78 (a) 79 (d) 80 (a)

81 (a) 82 (d) 83 (d) 84 (d) 85 (c) 86 (c) 87 (b) 88 (c)



Nutrition
l The substances that provide nourishment essential

for the maintenance of life and for growth. The
process by which body obtains and uses these
nutrients is called nutrition. The substances of
nourishment are called nutrients.

Balanced Diet
l It is a combination of all the essential constituents

of food, in proper proportion, necessary for the
growth and maintenance of the body.

l The various components of food are carbohydrates,
fats, proteins, minerals, vitamins, water and
roughage.

Carbohydrates

l One gram of carbohydrate gives 17 kJ of energy.
They are better source of energy than proteins and
fats.

l They are made up of carbon (C), oxygen (O) and
hydrogen (H).

l They are of three types–monosaccharides,
disaccharides and polysaccharides.

l Monosaccharides are simplest sugars such as glucose,
fructose and galactose.

l Disaccharide consists of two units of
monosaccharides, e.g. sucrose, lactose and maltose.

l Polysaccharides consist of more than three units of
monosaccharides, e.g. glycogen, starch, cellulose,
etc.

Proteins

l These are made up of carbon, hydrogen, oxygen,
nitrogen and sulphur.

l It  is important for growth, development and repair
of the body.

l Proteins are made of basic units called amino acids.

l Out of 20 amino acids, some are synthesised
in our body are called non-essential amino
acids, e.g. alanine, etc.

l Rest are not synthesised in our body and have
to be supplemented by food. These are
essential amino acids, e.g. isoleucine,
methionine, valine, etc.

l Proteins liberate energy in the absence of fats
and carbohydrates.

l Due to the deficiency of protein in children,
diseases such as kwashiorkor and marasmus
occur.

l Some important food sources of proteins are
milk, egg, meat, pulses, soybean, etc.

Fats

l These are also called lipids, they are made up
of carbon, hydrogen and oxygen.

l These provide much more energy (about
twice) than carbohydrates.

l These are saturated fatty acids, which are
solid at room temperature and unsaturated
fatty acids, that are liquid at room
temperature.

l Excess of saturated fatty acids is bad for
health and can  cause heart attack.

l The chief sources of fats are butter, ghee,
cooking oil, etc.

l The process by which unsaturated fatty
acids are converted into saturated fatty acid
by the addition of hydrogen is called
hydrogenation.

Vitamins

l Vitamin term was coined by Funk. They are
not the sources of energy but are required to
regulate various metabolic activities.
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l Vitamins are fat-soluble like vitamin–A D, E and K or water-soluble like vitamin–B and C.
l Some of the sources of various vitamins and the diseases caused due to their deficiency is given below

Vitamins, their sources and deficiency symptoms

Vitamins Sources Effect of Deficiency

(i) Fat-Soluble Vitamins

A (Retinol) Milk, butter, egg yolk, liver Xerophthalmia, Night blindness

D (Cholecalciferol) Synthesised in skin cells Rickets, osteomalacia

E (Tocopherol) Green vegetables Causes sterility, muscular dystrophy

K (Phylloquinone) Carrots, lettuce Haemorrhages, delayed blood clotting

(ii) Water - Soluble Vitamins

B1 (Thiamine) Rice bran, whole wheat flour Beri-beri

B2 (Riboflavin) Cheese, eggs, yeast Cheilosis keratitis of cornea

B3 (Nicotinic acid) Fresh meat, liver, fish Pellagra, muscle atrophy

B6 (Pyridoxine) Milk, cereals, fish, meat, liver Dermatitis, convulsions, nausea, mental disorders

B5 (Pantothenic acid) Yeast, liver, kidneys, eggs, meat Dermatitis, anaemia, fatigue, nausea

B7 (Biotin) Yeast, vegetables, fruits, eggs Skin lesions, loss of appetite, hair fall

B12 (Cyanocobalamin) Meat, fish, liver, Eggs Pernicious anaemia

C (Ascorbic acid) Lemon, orange Scurvy (bleeding of gums)

Minerals

l These are inorganic substances required for many metabolic functions in our body. Most of them are
required in minute quantities.

l Some of the important minerals, their sources, functions and deficiency diseases are given below

Minerals Sources Functions Deficiency

Macroelements

Calcium Milk, cheese, green
vegetables, eggs, fish, etc.

Formation of teeth and bones, muscle
contraction

Weak teeth and bones

Sodium Table salt, milk, eggs,
meat, seafood, etc.

Maintains body fluid balance,
transmission of nerve impulses

Low blood pressure, loss of
appetite

Potassium Most vegetables,
fruits, meat, etc.

Body fluid balance, muscle contraction
transmission of nerve impulses

Weak muscles, risk of paralysis

Phosphorus Milk, meat, etc. Component of bones and teeth, nucleic
acids, etc.

Weak teeth, bones, retarded
growth

Iron Spinach, liver, banana,
jaggery, etc.

Important component of haemoglobin Anaemia, weakness, etc.

Iodine Seafood, green leafy
vegetables, iodised salt, etc.

Essential for synthesis of thyroxine
hormone

Goitre, cretinism

Sulphur Proteins of food Component of amino acids Disturbed protein metabolism

Chlorine Table salt Acid-base balance Loss of appetite, muscle cramps

Microelements

Flourine Drinking water, pea, seafood Maintenance of bones and teeth Weak teeth

Manganese Dry fruits, cereals Cofactor of some enzymes Irregular growth of bones,
cartilages
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Viral Diseases

Diseases
(caused by)

Symptoms Prevention and Control Body Part Affected

AIDS (HIV)
(Epidemic disease)

l Weight loss and loss of breathe
l Cough, headache
l Shaking chills
l Soaking night sweats

l Use of condom
l Safe sex
l AIDS vaccine

Damage immune
system

Hepatitis

(Hepatitis virus)

l Jaundice
l Anorexia acute malaise
l Body and headache
l Chills and fatigue

l Avoid infection transmission from
infected to healthy persons.

l Vaccines are available for hepatitis ‘A’,
‘B’ and ‘C’.

—

Influenza or Flu
(Influenza viruses
A and B)

Fever, chill, muscular aches,
uneasiness, etc.

l Vaccination with live attenuated virus
vaccines.

l Antibiotics such as terramycine, etc.

—

Smallpox

(Variola virus)
(Epidemic disease)

High fever, headache, backache, skin
rashes on the third day passing
through bright red spots, pustules,
papules and  vesicles scabs which fall
off from skin  leaving pitted pock
marks.

l Vaccination
l Diseased person should remain

isolated from healthy person.

—

Swine flu
(H1N1, fluvirus)
(Epidemic disease)

Headache, tiredness sore throat,
vomiting, breathing problems.

Frequently washing hands with soap
fearly flu, vaccination

Whole body (muscles)

Rabies
(Rabies virus)

l Severe headache, high fever with
alternating stages of excitement
and depression.

l Difficulty in swallowing, paralysis,
convulsions, etc.

l Use of antirabies vaccine invented by
Louis Pasteur.

l Series of antibiotics are followed.
l Cleaning of wound with pure carbolic

acid or nitric acid.

—

Dengue or Break
bone fever

l High fever, rashes on face and head.
l Severe pain in eyes, muscle and

joint pain.

l Use of mosquito repellents, bed rest.
l Hygiene to control mosquitoes.

—
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Health
l According to World Health Organisation or

WHO (1948) health is a state of complete
mental, physical and social well-being and not
merely absence of disease.

l There are some basic factors which contribute
to our good health. Balance diet is one of
them.

Diseases

l Any change in the normal functioning of body
causing discomfort or disability is called disease.
It is a condition of the body or some organs of
the body in which their normal functions are
disturbed or dearranged.

l The disease may be congenital, i.e. present in
organism since birth or it could be acquired, i.e.
present in organism after birth.

l The acquired diseases can be of two types
0 Non-communicable or non-infectious

diseases These diseases cannot be transferred
from an affected person to a normal healthy
person.

0 Communicable diseases or infectious diseases
These are transmitted from infected person to
a healthy person. They are caused by some
infectious agents like virus, bacteria, fungi,
protozoan, worm, etc.  These are called
pathogens.



Diseases
(caused by)

Symptoms Prevention and Control Body Part Affected

Mumps
(Paramyxovirus)

l Fever, swelling in glands
particularly salivary gland,
parotid gland or organs.

l Severe pain when mouth is
opened.

l Vaccination with live attenuated
virus like MMR vaccine.

l Mouth wash with a soft warm water
relaxes the suffering in people up to
a great extent.

—

Measles

(Rubella virus)

Fever, inflammation of
respiratory mucous membranes,
sensitive to light, loss of appetite,
vomiting, rashes on the skin.

l Inoculation of gamma globulin.
l Light intake of food.
l Drinking boiled, filtered water.

—

Bacterial Diseases

Diseases (caused by) Symptoms Prevention and Control Body Part Affected

Tuberculosis
(Mycobacterium

tuberculosis)

l Low grade fever l BCG vaccination. Lungs
l Coughing
l Lethargy/weakness
l Weight loss

l Personal and domestic hygiene.
l Keeping patient in isolation.

Typhoid (Salmonella

typhii)

l High fever
l Weakness
l Stomach pain, etc.

Maintaining personal/domestic food
hygiene habits.

Intestines

Tetanus/ Lockjaw
(Clostridium tetani)

l Muscular tetany.
l Body arched because of

muscle malfunction.

Can be easily prevented through
vaccination.

Heart failure

Cholera
(Vibrio cholerae)

l Vomiting, acute
diarrhoea, muscular
cramps, etc.

l Slow down of blood
circulation.

l Drink pure water or boiled water,
eat light food and careful disposal
of wastes.

l Vaccine is available for
immunisation.

Diphtheria
(Corynebacterium

diphtheriae)

Mild fever, sore throat,
patches on false membrane in
the throat.

Immunisation vaccine or to take the
injection of antitoxin diphtheria within
12-24 hours of its appearance in the
system.

Throat

Plague
(Yersinia or Bacillus

pestis)

(Epidemic disease)

Acute body pain, reddish
eyes, increase in body
temperature, inflammation of
glands in the neck, armpit
and thigh.

l Exit of infected rats from the
diseased zone.

l Proper vaccination.
l Usage of sulphur drugs and

streptomycin.

Swelling of lymph
node.

Pneumonia
(Streptococcus

pneumoniae)

Chills, chest pain, production
of sputum, breathing
problems, abdominal pain,
etc.

l Protection from excessive cold must
be taken.

l Antibiotic drugs must be used.

Rapid shallow
breathing.
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Organ Related Diseases

Organs Diseases

Teeth and gums Scurvy, Pyorrhea.

Liver Jaundice

Stomach Gastritis, Bloating

Intestine Constipation, Colitis

Nasal chambers Rhinites

Larynx Laryngitis

Bronchioles Bronchitis, Asthma

Lungs Emphysema, Tuberculosis

Blood Anaemia, Leukemia.

Heart Coronary  artery disease, Myocardial
Infarction (MI)

Kidney Kidney failure, Renal-Calculi
(Kidney stone), Uremia.

Bone Arthritis, Rickets, Paget’s disease,
Tuberculosis.

Muscle Muscular dystrophy, Myasthenia gravis,
Tetany

Nerves Paralysis, Polio

Organs Diseases

Brain Meningitis, Encephalitis

Skin Ringworm, Dermatitis, Eczema

Eyes Hypermetropia, Myopia, Presbyopia,
Astigmatism, Glaucoma, Xeropthalmia,
Night blindness.

Ears Tinnitus, Meniere’s disease.

Epidemic Diseases

Amongst the diseases described above when an
infectious disease spreads in large population in
short period of time (usually two weeks or less)
then it is called epidemic disease. Some examples of
epidemics in India are given below
l Small pox epidemic (1974) all over India
l Plague epidemic (1994) all over India
l Flu pandemic (2009) in Hyderabad
l Hepatitis out break in 2009 in Gujarat
l Joundice out break 2014 in Odisha
l Nipah virus out break in 2018 in Kerala
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Protozoan Diseases

Diseases
(Caused by)

Symptoms Prevention and Control Body Part Affected

Kala-azar
(Leishmania

donovini)

l Enlargement of organs like spleen,
liver.

l Fever, jaundice and skin
pigmentation.

Control of sandfly by using
pesticides.

Weight loss, darkeing of
skin, infection.

Sleeping
sickness
(Trypanosoma

brucei)

l Fever, headache.
l Enlargement of glands at the back

of the neck, rashes on the back
and chest, pain in the joints,
swelling in ankles and hands,
mental disturbance, lethargy, etc.

No specified drug recommended. Loss of appetite, anaemia.

Amoebic
dysentery or
Amoebiasis
(Entamoeba

histolytica)

l Mild diarrhoea, in severe cases,
mucosa and blood appears in the
stools.

l Drink filtered water.
l No immunisation is available.

Pyorrhoea
(Entamoeba

gingivalis)

l Pus in teeth emerges through the
gums of the teeth.

l Sometimes wounds also occur in
the roots of the teeth.

Regular dental checkup, regular
cleaning of teeth gums, flossing
and brushing, use of antiseptic
mouthwashes.



1 Daily food intake with adequate quantity of all
nutrient substances is called

(a) nutrition (b) health food
(c) junk food (d) balanced diet

2 What are the best source of fuel in our body ?

(a) Fats (b) Carbohydrates
(c) Proteins (d) Minerals

3 Which of the following is the best source of
carbohydrates ?

(a) Carrot (b) Apple
(c) Strawberry (d) Rice

4 Which of the following pairs are both
monosaccharides ?

(a) Glucose, sucrose (b) Maltose, lactose
(c) Fructose, galactose (d) Glucose, lactose

5 The sugar found in the milk is

(a) glucose (b) fructose
(c) lactose (d) maltose

6 Which of the following should be in the highest
quantity in your plate ?

(a) Pulses (b) Eggs (c) Fish (d) Rice

7 Sweetest sugar is

(a) D-fructose (b) glucose
(c) D-maltose (d) D-sucrose

8 In which form is the sugar stored for future use of
energy in animals ?

(a) Starch (b) Glycogen
(c) Glucose (d) Glucagon

9 Typical honey mostly consists of

(a) galactose (b) maltose (c) fructose (d) sucrose

10 Which form of sugar is present in germinating
seeds ?

(a) Glucose (b) Maltose (c) Sucrose (d) Fructose

11 Carbohydrate found in the cell wall of plants is

(a) starch (b) cellulose
(c) glycogen (d) None of these

12 The monomer of proteins is

(a) amino acid (b) monosaccharides
(c) glycerol (d) disaccharides

13 Which substances are present in proteins besides
carbon(C), hydrogen (H) and oxygen(O) ?

(a) Ca and Mb (b) Na and K
(c) N and S (d) Ca and P

14 Essential amino acids are

(a) synthesised in our body
(b) not synthesised in our body
(c) only required in children
(d) the ones that form proteins

15 A body builder requires to eat lots of

(a) proteins (b) fats (c) vitamins (d) minerals

16 A child suffering from kwashiorkor disease should
eat lots of

(a) rice (b) green vegetables
(c) pulses (d) apples

17 Richest source of protein is

(a) pulse (b) peas
(c) mushroom (d) soybean

18 Highest amount of energy is released by

(a) carbohydrates (b) fats
(c) proteins (d) minerals

19 Form of food which is dangerous for health is

(a) saturated fatty acids   (b) unsaturated fatty acids
(c) mineral salt (d) mannose sugar

20 Unsaturated fatty acids are

(a) solid at room temperature

(b) liquid at room temperature

(c) sometimes solid

(d) can be either solid or liquid

21 Term vitamin was first given by

(a) Funk (b) Leeuwenhoek

(c) C Benda (d) Altmann

22 Which of the following is not a fat soluble
vitamins ?

(a) A (b) B

(c) E (d) K

23 Xerophthalmia is caused due to the deficiency of

(a) Vitamin-B (b) Vitamin-C

(c) Biotin (d) Vitamin-A
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24 The deficiency of vitamin-B1 causes

(a) cheilosis (b) beri-beri
(c) pellagra (d) anaemia

25 Which of the following pair of diseases and cause
of deficiency is wrong ?

(a) Night blindness– Vitamin-A
(b) Beri-beri– Vitamin-B
(c) Scurvy– Vitamin-C
(d) Sterility– Vitamin-B5

26 It is important to eat iodised salt because it

(a) improves sight
(b) improves digestion
(c) controls thyroid gland
(d) increases fertility

27 Which of the following are important components
of bone ?

(a) Calcium and sodium
(b) Calcium and potassium
(c) Iron and phosphorus
(d) Calcium and phosphorus

28 Disease causing biological agents are called

(a) agents (b) pathogens
(c) source (d) vectors

29 Which amongst the following pair represents the
disease caused by bacteria ?

(a) Tuberculosis and cholera
(b) Cholera and smallpox
(c) Smallpox and dengue
(d) Smallpox and kala-azar

30 Diphtheria is caused by

(a) poisons released by living bacterial cells into the
host tissues

(b) poisons released from dead bacterial cells into
the host tissues

(c) poisons released by virus into the host tissues
(d) excessive immune response by the host’s body

31 Salmonella is related with

(a) typhoid (b) polio
(c) TB (d) tetanus

32 BCG vaccine is used against

(a) TB (b) leprosy
(c) food poisoning (d) None of these

33 Letter ‘B’ in BCG vaccine represents

(a) bacteria (b) brown
(c) bacillus (d) big

34 Dengue spread by mosquito bite is caused by

(a) virus (b) bacteria
(c) fungi (d) helminth

35 The vector for malaria is

(a) male Anopheles (b) female Culex

(c) female Aedes (d) female Anopheles

36 Which of the following is a bacterial disease
transmitted by sexual contact ?

(a) Mumps (b) Syphilis
(c) Myelitis (d) Rabies

37 Who discovered the malarial parasite?

(a) Salk and Sabin (b) Ronald Ross

(c) Robert Hooke (d) Funk

38 Which one of the following is a protozoan disease ?

(a) Polio (b) AIDS
(c) Taeniasis (d) Malaria

39 African sleeping sickness in caused by

(a) Trypanosoma (b) Leishmania

(c) Latimeria (d) Plasmodium

40 Polio vaccine was invented by

(a) Dr. Salk (b) Jenner
(c) Fleming (d) Bohr
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A system in which we study different types of
number, is called number system.

Face Value (Real Value)

In a number, the face value of a digit is the value of
the digit itself. e.g., In the number 43857, the face
value of 4 is 4.

Place Value (Local Value)

In a number, the place value of a digit changes
according to the change of its place. e.g., In the
number 48379, the place value of 4 is 4 10000´ .

EXAMPLE 1 Find the difference of place value

and face value of 7 in 7380.

(a) 6997 (b) 6993 (c) 6999 (d) 6979

Sol. (b) Place value of 7 in 7380 = ´ =7 1000 7000

Face value of 7 in 7380 = 7

\ Required difference = - =7000 7 6993

Type of Numbers
1. Natural Numbers Counting number is

known as natural number.

e.g. 1, 2, 3, 4, ..., ¥

2. Whole Numbers Natural number

including zero (0) is known as whole

numbers.

e.g. 0, 1, 2, 3, ..., ¥

3. Even Numbers The number, which is

multiple of or divisible by 2, is called even

number. e.g. 2, 4, 6, 8, ...

4. Odd Numbers The number, which is

neither multiple of 2 nor divisible by 2, is

called odd number. e.g. 1, 3, 5, 7, ...

5. Prime Numbers The number, which has

only two factors i.e., 1 and itself, is called

prime number.

e.g. 2, 3, 5, 7, 11, 13, ... . 2 is only even

number which is prime.

EXAMPLE 2 How many prime numbers

between 1 to 100?

(a) 23 (b) 25 (c) 27 (d) 31

Sol. (b) The prime number between 1 to 100 are

2, 3, 5, 7, 11, 13, 17, 19, 23, 29, 31, 37, 41, 43, 47,
53, 59, 61, 67, 71, 73, 79, 83, 89, 97

Hence, 25 prime numbers between 1 to 100.

Important Formulae

l Sum of the first n natural numbers =
+n n( )1

2

l Sum of the firstn even natural numbers = +n n( )1

l Sum of the first n odd natural numbers = n
2

l Sum of the squares of first n natural

numbers =
+ +n n n( )( )1 2 1

6

l Dividend = (Divisor ´ Quotient) + Remainder

l The sum of first n multiple of P
Pn n

=
+( )1

2

EXAMPLE 3 What is the sum of first 50 natural

numbers?

(a) 5050 (b) 2505 (c) 1275 (d) 1005

Sol. (c) Sum of first n natural numbers =

+n n( )1

2

\ Sum of first 50 natural numbers

=

+50 50 1

2

( )
= ´ =25 51 1275

EXAMPLE 4 Find the sum of first 20 even

natural numbers.

(a) 420 (b) 440

(c) 500 (d) 290
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Sol. (a) Here, n = 20

\ Required sum = +20 20 1( ) = ´20 21= 420

EXAMPLE 5 Find the sum of first 37 odd

numbers.

(a) 1200 (b) 1369 (c) 1295 (d) 1125

Sol. (b) Here, n= 37

\Required sum = 372
= 1369

EXAMPLE 6 Find the sum of squares of first 10

natural numbers.

(a) 784 (b) 385 (c) 455 (d) 259

Sol. (b) Here, n = 10

\ Required sum =

+ +10 10 1 20 1

6

( ) ( )
=

´ ´10 11 21

6

= 385

EXAMPLE 7 Find the dividend when divisor is

13, quotient is 30 and remainder is 12.

(a) 402 (b) 543 (c) 436 (d) 455

Sol. (a) Given, Divisor =13, Quotient = 30,

Remainder = 12 and Dividend = ?

\ Dividend = ´ + =13 30 12 390 + =12 402

EXAMPLE 8 Find the sum of first 20 multiple

of 9.

(a) 1890 (b) 2000 (c) 1900 (d) 1800

Sol. (a) Sum of first n multiple of P
Pn n

=

+( )1

2

=

´ +9 20 20 1

2

( )

= ´ ´ =9 10 21 1890

1. What is the face value of 2 in 93207?
(a) 2 (b) 200 (c) 20 (d) 2000

2. The smallest odd prime number is
(a) 0 (b) 1 (c) 2 (d) 3

3. The difference between the largest 3 digit
number and the smallest 2 digit number is
(a) 989 (b) 899 (c) 998 (d) 988

4. What is the smallest whole number?
(a) 0 (b) 1 (c) 2 (d) - 1

5. The face value of 5 in number 55037 is
(a) 5000 (b) 50000 (c) 0 (d) 5

6. The difference between the largest 4 digit
number and the smallest 3 digit number is
(a) 9899 (b) 8999 (c) 9989 (d) 9889

7. When a number is divided by 121, the
remainder is 25. If the same number is divided
by 11, the remainder will be
(a) 3 (b) 4 (c) 6 (d) 25

8. In a division problem, the divisor is 4 times the
quotient and 3 times the remainder. If the
remainder is 4, the dividend is
(a) 36 (b) 40 (c) 12 (d) 30

9. The sum of first 10 multiple of 3 is
(a) 160 (b) 170 (c) 175 (d) 165

10. On dividing a certain number by 357, the
remainder is 39. On dividing the same number
by 17, what will be the remainder?
(a) 5 (b) 3 (c) 7 (d) 6

11. The unit digit of the product123 457´ ´ 121 is
(a) 7 (b) 1 (c) 2 (d) 3

12. What is the product of first three prime
numbers?
(a) 10 (b) 20

(c) 30 (d) None of these

13. Find the sum of first 1000 natural numbers.
(a) 500500 (b) 50500 (c) 50050 (d) 505000

14. Find the sum of first 27 odd numbers.
(a) 929 (b) 879 (c) 729 (d) 869

15. Find the sum of square of first 15 natural
numbers.
(a) 1240 (b) 1400 (c) 1460 (d) 1404

16. The sum of odd numbers from 10 to 60 is
(a) 775 (b) 468

(c) 921 (d) 875
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Square

The square of any number is the number
multiplied by itself. e.g. 2 2 , 32 , 42 , ..., n

2

Þ 2 2 2 42
= ´ =

4 4 4 162
= ´ = Þ n n n

2
= ´

Square Root

The square root of a number is that factor of the
number which when multiplied by itself, will give
that number.

EXAMPLE 1 Find the square root of 1089.

(a) 33 (b) 23 (c) 27 (d) 43

Sol. (a) For prime factor 1089

3 1089

3 363

11 121

11 11

1

\ 1089 3 3 11 11= ´ ´ ´ = ´ =3 11 33
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1 (a) Face value of 2 in 93207 is 2.

2 (d) The smallest prime number is

2 which is even but smallest odd

prime number is 3.

3 (a) Largest 3 digit’s number

= 999

Smallest 2 digit’s number = 10

Difference = - =999 10 989

4 (a) 0 is the smallest whole

number.

5 (d) Face of any digit in a number

is itself. So, face value of 5 in

55037 is 5.

6 (a) Largest 4 digit’s number

= 9999

Smallest 3 digit’s number

= 100

Difference = - =9999 100 9899

7 (a) 25 11¸ gives 3 as remainder.

8 (b) Let divisor = d ,

then d q r= =4 3

Since, r = 4, then d = ´ =3 4 12

and q =

´

=

4 3

4
3

\ N dq r= + = ´ +12 3 4

= 40

9 (d) The sum of first n multiple of P

=

+Pn n( )1

2

=

´ +3 10 10 1

2

( )

= ´ ´ =3 5 11 165

10 (a) Let the given number be

357 39k + .

Then, ( )357 39k +

= ´ + ´ +( ) ( )17 21 17 2 5k

= ´ + +17 21 2 5( )k

\ Required remainder = 5

11 (b) Unit digit of given expression

= Unit digit of 3 7 1 1´ ´ =

12 (c) First three prime numbers are,

2, 3, 5

\Product of first three prime

numbers = ´ ´ =2 3 5 30

13 (a) Sum of first n natural numbers

=

+n n( )1

2

=

+1000 1000 1

2

( )
[Q n = 1000]

= ´ =500 1001 500500

14 (c) Sum of first n odd numbers

= n
2

= ( )27
2

[Q n =27]

= 729

15 (a) Sum of square of first n

natural numbers

=

+ +n n n( ) ( )1 2 1

6

=

+ +15 15 1 30 1

6

( ) ( )

= 1240

16 (d) Sum to first n odd numbers

=

+æ

è

ç

ö

ø

÷

59 1

2

2

{Last odd number = 59}

= =( )30 900
2

and sum of odd numbers from 1 to

10

=

+æ

è

ç

ö

ø

÷

9 1

2

2

=
æ

è

ç

ö

ø

÷

10

2

2

= ( )5
2

= 25

\ The required odd numbers

= - =900 25 875

Solutions

02 Square and Cube Root
Chapter



EXAMPLE 2 Find the smallest number which

should be multiplied by 512, so that the

product is a perfect square?

(a) 7 (b) 5 (c) 3 (d) 2

Sol. (d) Prime factor of 512

512 2 2 2 2 2 2 2 2 2= ´ ´ ´ ´ ´ ´ ´ ´

Here, four pair are complete and one 2 is alone.

\ Required number = 2

EXAMPLE 3 Find the value of
288

128
.

(a)
2

3
(b)

3

2
(c)

1

2
(d) 2

Sol. (b)
288

128

288

128

144

64
= = =

12

8
=

3

2

EXAMPLE 4 There are 2116 students in a

school. They stands in rows if the number of

students as much as the rows. How many

rows are there?

(a) 43 (b) 53 (c) 46 (d) 56

Sol. (c) Let numbers of rows is x.

\ Number of students in one row = x

According to the question, x x× = 2116

Þ x
2 2116=

Þ x = = ´ ´ ´2116 2 2 23 23

= ´ =2 23 46

Cube
The cube of any number is the number multiplied
by itself and by itself again.

e.g. the cube of 5 is 5 5 5 125´ ´ =

Cube Root

The cube root of a number multiplied by itself and
by itself again gives the number. A natural number

m is the cube root of a number n if n m=
3 .

e.g. 125 is the cube of 5 and therefore 5 is the cube
root of 125.

EXAMPLE 5 Find 1
91

216
3 - .

(a)
4

5
(b)

5

6
(c)

7

8
(d)

3

4

Sol. (b)
216 91

216

125

216
3 3

-

= =

´ ´

´ ´

5 5 5

6 6 6
3 =

5

6

EXAMPLE 6 Evaluate 0 064 1 213
. . .+

(a) 1.8 (b) 1.3 (c) 1.5 (d) 2.2

Sol. (c) 0.064 1.213
+

= +

64

1000

121

100
3 = +

64

1000

121

100

3

3

= +

4

10

11

10
= +0 4 11. . = 1 5.

1. 14161 = ?
(a) 129 (b) 119
(c) 121 (d) None of these

2. 004. ?=

(a) 0.002 (b) 0.02

(c) 0.2 (d) None of these

3.
0 441

0625

.

.
?=

(a) 0.048 (b) 0.084

(c) 0.48 (d) 0.84

4. The value of
1.21 0.9

1.1 0.11

´

´

is

(a) 2 (b) 3

(c) 9 (d) 11

5. The value of 248 52 144+ + is

(a) 14 (b) 16 (c) 16.6 (d) 18.2

6. If 1
144

13

12
+ =

x
, then x is equal to

(a) 1 (b) 12 (c) 13 (d) 25

7. Given that 1225 35= , then the value of

12 25 0 1225 0 001225. . .+ + is

(a) 0.3885 (b) 388.5

(c) 38.85 (d) 3.885

8. If 5 2 24= . and 6 2 45= . , then the value of

2

3

5

6
+ is

(a) 1.37 (b) 1.57 (c) 1.73 (d) 1.75

6 Agniveer General Duty (GD)INDIAN ARMY
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1 (b) 119

1 141 61

1

21 41

21

229 2061

2061

´

\ ? = =14161 119

2 (c) ? .= 0 04

Þ ? = = =

4

100

2

10
0.2

3 (d) ? =

0.441

0.625
Þ ? =

441

625

Þ ? =

´

´

=

21 21

25 25

21

25

Þ ? .= 0 84

4 (b)

1.21 0.9

1.1

´

´

=

´

´

= =

011

121 9

11 11
9 3

.

5 (b) 248 52 144+ +

= 248 52 12+ +

= 248 64+

= 248 8 256+ = = 16

7Agniveer General Duty (GD)INDIAN ARMY

1 (b) 2 (c) 3 (d) 4 (b) 5 (b) 6 (d) 7 (d) 8 (c) 9 (b) 10 (d)

11 (c) 12 (a) 13 (b) 14 (d) 15 (d) 16 (a) 17 (d) 18 (a) 19 (d) 20 (a)

21 (c) 22 (b) 23 (a)

Answers

Solutions

9. If
1296

2 25x

x
=

.
, then find the value of x.

(a) 10 (b) 9 (c) 8 (d) 6

10. The least number to be added to 269 to make it
a perfect square is
(a) 31 (b) 16 (c) 7 (d) 20

11. Find the least number which when subtracted
from 1850 makes it a perfect square.
(a) 5 (b) 7 (c) 1 (d) 11

12. Find the value of 36 036- .
(a) 5.4 (b) 3.6 (c) 6.6 (d) 6.0

13.
0 25

05

.

.
?=

(a) 0.502 (b) 0.707 (c) 0.437 (d) 0.632

14. 121 11- = ?
(a) 1 (b) 11 (c) 22 (d) 0

15. Find the value of ( )324 441 2
- .

(a) 10 (b) - 3 (c) - 9 (d) 9

16. Find the value of 1
91

2025
.

(a)
46

45
(b)

44

45

(c)
40

43
(d)

45

46

17. By what least number, 3600 be divided to get a
perfect cube?
(a) 9 (b) 50 (c) 300 (d) 450

18. By what least number, 675 be multiplied to
obtain a number which is a perfect cube?
(a) 5 (b) 6 (c) 7 (d) 8

19. The value of 21 16 833
+ + is

(a) 8 (b) 5 (c) 4 (d) 3

20. The value of 4
12

125
3 is

(a) 1
3

5
(b) 1

2

5

(c) 1
4

5
(d) 2

2

5

21. Which of the following is wrong?

(a) 343 73
= (b) 5184 72=

(c) 1331 121= (d) 512 83
=

22. If 7 8 312 2 3
+ + = x , then the value of x is

(a) 1612 (b) 1728

(c) 12 (d) ( ) /12 1 3

23. The product of three equal number is 2197.
Find the number.
(a) 13 (b) 17

(c) 18 (d) 21
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6. (d) 1
144

13

12
+ =

x

Squaring both sides,

Þ 1
144

169

144
+ =

x

Þ

x

144

169

144
1

25

144
= - =

Þ x = ´ =

25

144
144 25

7. (d)

12 25 0 1225 0 001225. . .+ +

= + +

1225

100

1225

10000

1225

1000000

= + +

35

10

35

100

35

1000

= + +3 5 0 35 0 035. . . = 3 885.

8. (c)
2

3

5

6

2

3

5

6
+ = +

=

´

´

+

2 2

3 2

5

6

=

+2 5

6
=

+2 2.24

2.45
= =

4.24

2.45
1.73

9. (b)
1296

x

x
=

2.25

Þ x 2 2 25 1296= ´.

Þ x 2 2 25= .

´ ´ ´ ´ ´ ´ ´ ´2 2 2 2 3 3 3 3

Þ x 2 2 2 3 3= ´ ´ ´ ´2.25

Þ x 2 36= ´2.25

Þ x = ´2.25 36

Þ x = ´15 6. Þ x = 9

10. (d) As we know that 16 256
2

=

and 17 289
2

=

Hence,289 269- (given number)

= 20. So, 20 is the required
number to be added to make
given number a perfect square.

11. (c)

43

4 1850

16

83 250

249

1

Q ( )43 43 43 18492
= ´ =

\ Required number
= -

=

1850 1849

1

12. (a) 36 0 36- .

= - =6 0 6 5 4. .

13. (b)
025

0 5

025

0 50

25

50

.

.

.

.
= =

= ´ =

´25

50

2

2

25 2

100

=

5 2

10

= ´

=

1

2
1.414

0.707

14. (d) 121 11- = ?

Þ ? = ´ -11 11 11

= - =11 11 0

15. (d) ( )324 441
2

-

= ´ - ´( )18 18 21 21
2

= - = - =( ) ( )18 21 3 92 2

16. (a) 1
91

2025

2025 91

2025
=

+

=

=

´ ´ ´

´ ´ ´ ´ ´

2116

2025

2 2 23 23

3 3 3 3 5 5

=

´

´ ´

=

2 23

3 3 5

46

45

17. (d)

2 3600

2 1800

2 900

2 450

3 225

3 75

5 25

5 5

1

\ 3600 = 2 2 3 53 2 2
´ ´ ´

To get perfect cube, it must be
divided by 2 3 5 4502 2

´ ´ =

18. (a)
5 675

5 135

3 27

3 9

3 3

1

\ 675 5 32 3
= ´

To get perfect cube, it must be
multiplied by 5.

19. (d) 21 16 8
33

+ +

= + +21 4 2
333

= + +21 4 23

= = ´ ´27 3 3 3
3 3

= 3

20. (a) 4
12

125

512

125

3 3=

=

´ ´

´ ´

2 2 2

5 5 5

3 3 3
3

=

2

5

3

=

8

5

= 1
3

5

21. (c)Q 1331 121¹

So, it is wrong.

22. (b) 7 8 31
2 2 3

+ + = x

Þ 49 64 31 3
+ + = x

Þ 144 3
= x

Þ 12 3
= x

Þ x = ( )12 3

Þ x = 1728

23. (a) Let one number is x.

So, second and third number are

x.

According to the question

x x x´ ´ = 2197

Þ x 3 2197=

Þ x = 21973

= 13.



Indices
If a is multiplied n time, i.e. a a a n´ ´ ´ ..... times,
i.e. a

n . Then, a is called the base and n is called the
index of a.

e.g. 3 4 105 8 2, , etc are indices.

Law of Indices

If a and b are two real numbers and m and n are two
positive integers, then

1. a
0 1= 2. a a a

m n m n
´ =

+

3. a a
a

a
a

m n

m

n

m n
¸ = =

-

4. ( )a a
m n mn

= 5. (ab) a b
m m m

=

6.
a

b

a

b

m m

m

æ

è

ç

ö

ø

÷ = 7. a
a

m

m

-

=
1

EXAMPLE 1 Simplify 4 2 842

´ ´ .

(a) 24 (b)211 (c)210 (d) 212

Sol. (b) 4 2 82 4
´ ´

= ´ ´( )2 2 22 2 4 3 [Q8 23
= and 4 22

= ]

= ´ ´2 2 24 4 3 [ ( ) ]Q a a
m n mn

=

=
+ +24 4 3 [ ]Q a a a

m n m n
´ =

+

= 211

EXAMPLE 2 Simplify 512 8 82 0
¸ ´( ) .

(a) 724 (b) 64

(c) 52 (d) 8

Sol. (d) 512 8 82 0
¸ ´

= ¸ ´( )8 8 13 2 (Qa
0 1= )

= ´

8

8
1

3

2
=

-83 2
Q

a

a
a

m

n

m n
=

æ

è

ç
ç

ö

ø

÷
÷

-

= =8 81

EXAMPLE 3 Find the value of k, if

3 278 2 1k k+ +

= .

(a) 1 (b) 0 (c) 1/2 (d) 2

Sol. (a) 3 278 2 1k k+ +

=

Þ 3 38 3 2 1k k+ +

= ( )

Þ 3 38 3 2 1k k+ +

=
( ) [ ( ) ]Q a a

m n mn
=

Comparing the indices of both sides, we get

k k+ = +8 3 2 1( )

Þ k k+ = +8 6 3 Þ 6 8 3k k- = -

Þ 5 5k = Þ k = 1

Surds

If a b
n

= and it is written as a b
n

= , which is an

irrational number, then it is called the surd of
power n.

e.g. 2 4 104 3, , etc. are surds.

Laws of Surds
Let a and b be two rational numbers and m and n be
two positive integers. Then,

l ab a b
n n n

= . l
a

b

a

b

n

n

n

=

l ( ) ( )/
a a a

n n n n
= =

1
l ( )a a

m n nm
=

l a a
nm mn

=

l a a a n a

n

n

......... ( )times =

-2 1

2

EXAMPLE 4 Find the value of 625 256- .

(a) 9 (b) 24 (c) 35 (d) 15

Sol. (a) 625 256 25 25 16 16- = ´ - ´

= ´ - ´25 25 16 16 (by law 1)

= ´ - ´ = - =5 5 4 4 25 16 9
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EXAMPLE 5 If a
3 12= , then find the value of a.

(a) 1331 (b) 1002

(c) 1728 (d) 1928

Sol. (c) a
3 12= Þ a

1 3 12/
=

On cubing both side, we get

( ) ( )/
a

1 3 3 312= (by law 3)

Þ a

1

3
3

312
´

=( )

\ a = 1728

EXAMPLE 6 Find the value of 2 2 2 2 2 .

(a) 231 32/ (b) 232 31/

(c) 25 (d) 25 2/

Sol. (a) 2 2 2 2 2 2

2 1

2

5

5

=

-

( ) = =

-

( ) /2 2
32 1

32 31 32

Rationalisation

By multiplying a surd with an another surd to get a
rational number is called rationalisation.

For it, we multiply the surd by the conjugate of it.
l Conjugate of a b a b+ = -

l Conjugate of a b a b- = +

l Conjugate of a b a b+ = -

l Conjugate of a b a b- = +

EXAMPLE 7 Find the value of
5

2 3-

.

(a) 5 (b) -5 (c) 2 3+ (d) 5 2 3( )+

Sol. (d)
5

2 3

5

2 3

2 3

2 3-

=

-

´

+

+

[rationalising the denominator]

=

+

-

52 3

2 32 2

( )

( ) ( )
=

+

-

= +

52 3

4 3
5 2 3

( )
( )

[Q( ) ( )a b a b a b- + = -
2 2]

Comparison of Surds

Suppose the given surds are p q ra b c, , . First we

take the LCM of power of surds a, b, c and make
the same power of each surds, then the number of
surd is greater, it surd is greater.

EXAMPLE 8 Which of the following surds is

greatest?

2 3 5 73 4 6, , ,

(a) 23 (b) 3 (c) 54 (d) 76

Sol. (b) LCM of 3, 2, 4, 6 = 12

\ 2 2 163 412 12
= =( )

3 3 729612 12
= =( )

5 5 1254 312 12
= =( )

7 7 496 212 12
= =( )

It is clear that 3 is the greatest surd in given surds.

1. Evaluate ( )3 5.
(a) 243 (b) 81 (c) 729 (d) 27

2. Simplify [( ) ]2 3 4 5.
(a) 230 (b) 260

(c) 212 (d) None of these

3. Simplify 8 22 3
¸ .

(a) 2 (b) 4 (c) 8 (d) 16

4. If 5 3125a
= , find the value of a.

(a) 5 (b) 4 (c) 6 (d) 3

5. Simplify
2 3 2

6 9 3

3 2 6

2 5

- -

-

´ ´

´ ´

.

(a) 2 (b)
2

3
(c) 3 (d)

3

2

6. Find the value of x in the following expression.

2

3

2

3

2

3

6 3 2 3
æ

è

ç
ö

ø

÷ ´
æ

è

ç
ö

ø

÷ =
æ

è

ç
ö

ø

÷

- -x

(a) 0 (b) 1 (c)
2

3
(d)

3

2

7. Simplify the following expression.

9 3 7
1

81

3 2 0

1 2

/

/

( )- -
æ

è

ç
ö

ø

÷

-

(a) 15 (b) 12 (c) 18 (d) 16

8. Find the value of k, if
a

b

b

a

k k

æ

è

ç
ö

ø

÷ =
æ

è

ç
ö

ø

÷

- -5 3 5

(a) 4 (b) 8 (c)
3

2
(d)

5

2
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9. What is the value of

( ) ( )

( ) ( )
?

. .

. .

225 225

225 225

0 2 0 3

0 7 0 3

´

´

=

(a) 15 (b) 225

(c)
1

15
(d)

1

225

10. What is the value of ( . ) .00001 0 25?
(a) 10 (b) 0.1 (c) 1 (d) 100

11. Find the value of ( ) /64
1

4

2 3

2

-

-

´
æ

è

ç
ö

ø

÷ .

(a) 4 (b) 2

(c) 1 (d) 8

12. Simplify ( )( )( )

2 2 2-

.
(a) 2 (b) 24

(c) 24 (d)
1

2

13. Simplify

( ) ( ) ( )mn mn mn
x y y z z x- - -

´ ´ .

(a) mn (b) ( )mn
x y z+ +

(c) 1 (d) 0

14. Find the value of question mark in the following
expression?

8 2 8 87 6 2 4
´ ¸ =

. ?

(a) 3.6 (b) 5.2

(c) 6.6 (d) 4.8

15. If
3

5

5

3

3

5

3 6 2 1
æ

è

ç
ö

ø

÷
æ

è

ç
ö

ø

÷ =
æ

è

ç
ö

ø

÷

-x

, what will be the value

of x ?
(a) 1 (b) 0

(c) -1 (d) 3

16. What will be the value of x
2 . if

3 3 4861x x
- =

- ?
(a) 36 (b) 49

(c) 16 (d) 64

17. Find the value of k in the following expression ?

k

k

1 7

2 32

8.

.
=

(a) 1 (b) 2 (c) 16 (d) 4

18. Find the simplified value of
5 3

5 3

+

-

.

(a) 4 15+ (b) 2 15+

(c) 8 15+ (d) 3 15+

19. If
5 2 3

7 4 3
3

+

+

= +x y , find the value of x y+ .

(a) 16 (b) 17 (c) 5 (d) 11

20. Find the value of
x

x

x

x

x

x

a

b

ab
b

c

bc
c

a

caæ

è

ç
ç

ö

ø

÷
÷

æ

è

ç
ç

ö

ø

÷
÷

æ

è

ç
ç

ö

ø

÷
÷

1 1 1

. . .

(a) 0 (b) x
abc

(c) abc (d) 1

21. If 5 33
+ =x , find x.

(a) 4 (b) 9 (c) 64 (d) 27

22. Simplify

a

a

a

a

a

a

p

q

p q r
r

p

r p q
q

r

q

æ

è

ç
ç

ö

ø

÷
÷

×

æ

è

ç
ç

ö

ø

÷
÷

×

æ

è

ç
ç

ö

ø

÷
÷

+ - + - + r p-

(a) 1 (b) a
pqr

(c) a
p q r+ + (d)a pq qr rp+ +

23. 72 72 72+ + + .... is equal to

(a) 8 (b) 12 (c) 9 (d) 18

24. Find the value of 20 20 20- - K

(a) 2 (b) 3 (c) 4 (d) 5

25. Which of the following surds is lowest?
3 2 5 24 3 6, , ,

(a) 23 (b) 34

(c) 56 (d) 2
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Answers

1 (a) 2 (b) 3 (c) 4 (a) 5 (b) 6 (a) 7 (a) 8 (d) 9 (c) 10 (b)

11 (c) 12 (c) 13 (c) 14 (c) 15 (c) 16 (a) 17 (b) 18 (a) 19 (c) 20 (d)

21 (c) 22 (a) 23 (c) 24 (c) 25 (a) (d) 28 (a) 29 (a) 30 (d)



1. (a) 3 3 3 3 3 3 2435
= ´ ´ ´ ´ =

2. (b) [( ) ]2 2 23 4 5 3 4 5 60
= =

´ ´

[ ( ) ]Q a am n mn
=

3. (c) 8 22 3
¸ =

( )2 2 2 2 23 2 3 6 3 6 3
¸ = ¸ =

-

= =2 83 ( )Q a a am n m n
¸ =

-

4. (a) 5 3125a
= Þ 5 55a

= Þ a = 5

[comparing the indices]

5. (b)
2 3 2

6 9 3

3 2 6

2 5

- -

-

´ ´

´ ´

=

´ ´

´ ´ ´

- - 6

-

2 3 2

2 3 3 3

3 2

2 2 5( )

=

´ ´

´ ´ ´

- - 6

-

2 3 2

2 3 3 3

3 2

2 2 2 5

=

´

´

- + -

+ -

2 3

2 3

3 6 2

2 2 2 5
=

´

´

-

-

2 3

2 3

3 2

2 1

= ´
- - +2 33 2 2 1

= ´
-2 31 1

=

2

3

6. (a)
2

3

2

3

2

3

6 3 2 3
æ

è

ç
ö

ø

÷ ´
æ

è

ç
ö

ø

÷ =
æ

è

ç
ö

ø

÷

- -x

Þ

2

3

2

3

6 3 2 3
æ

è

ç
ö

ø

÷ =
æ

è

ç
ö

ø

÷

- + -x

Þ

2

3

2

3

3 2 3
æ

è

ç
ö

ø

÷ =
æ

è

ç
ö

ø

÷

- -x

Comparing the indices of both

sides - = -3 2 3x Þ 2 0x =

Þ x = 0

7. (a) 9 3 7
1

81

3 2 0

1 2

/

/

( )- -
æ

è

ç
ö

ø

÷

-

= - ´ -( ) ( )/ /3 3 1 812 3 2 1 2 [ ]Q a°= 1

= - -

´

3 3 9
2

3

2 2 1 2( ) /

= - -

´

3 3 93
2

1

2

= - -27 3 9 = - =27 12 15

10. (b) (0.0001)0.25

1

4
=

æ

è

ç
ö

ø

÷

1

10000

Q
é

ë
ê

0 25
1

4
. =

ù

û
ú

Þ

1

10

1

10

4 1 4 4
1

4æ

è

ç
ö

ø

÷

é

ë

ê

ù

û

ú =
æ

è

ç
ö

ø

÷

´
/

=
æ

è

ç
ö

ø

÷

1

10

1

= =

1

10
01.

11. (c) ( ) /64
1

4

2 3

2

-

-

´
æ

è

ç
ö

ø

÷

= ´
-( ) ( )/4 43 2 3 2

= ´

´ -

( )4 4
3

2

3 2 [ ( ) ]Q a am n mn
=

= ´
-4 42 2 [ ]Q a a am n m n

´ =
+

= = =
- +4 4 12 2 0

12. (c) 2
1

2

1

4

2

2

-

=
æ

è

ç
ö

ø

÷ =

\ ( )( )( )

2 2 22

1

4 4
2-

= =

13. (c) ( ) ( ) ( )mn mn mnx y y z z x- - -

´ ´

=
- + - + -( )mn x y y z z x

[ ]Q a a am n m n
´ =

+

= =( )mn 0 1 [ ]Q a0 1=

14. (c) 8 2 8 87 6 24
´ ¸ =

?

Þ ( ) ( ) . ?2 2 2 23 7 6 3 2 4 3
´ ¸ =

´

Þ 2 2 2 221 6 7 2 3
´ ¸ =

´. ?

Þ 2 221 6 7 2 3+ - ´

=
. ?

Þ 2 219 8 3. ?
=

´

Comparing the indices of both

sides

19 8 3. ?= ´

Þ ?
.

.= =

19 8

3
6 6

16. (a) 3 3 4861x x
- =

-

Þ 3
3

3
486x

x

- = Qa
a

a

m n
m

n

-

=

é

ë

ê

ù

û

ú

Þ 3 1
1

3
486x

-
æ

è

ç
ö

ø

÷ =

Þ 3
2

3
486x

´ =

Þ 3 486
3

2

x
= ´ = 729

Þ 3 36x
=

x = 6

\ x 2 26 36= =

17. (b)
k

k

1 7

2

8.

=
2.3

Þ k k1 7 2 3 2 8. .
´ = ´

Þ k1 7 2 3 16. .+

=

Þ k4 42=

\ k = 2

(On comparing both sides)

18. (a)
5 3

5 3

5 3

5 3

+

-

=

+

-

´

+

+

5 3

5 3

[rationalising the denominator]

=

+ +

-

5 3 2 15

5 3
=

+8 2 15

2

= +4 15

20. (d)
x

x

x

x

x

x

a

b

ab b

c

bc c

a

caæ

è

ç
ç

ö

ø

÷
÷

×

æ

è

ç
ç

ö

ø

÷
÷

×

æ

è

ç
ç

ö

ø

÷
÷

1 1 1

= × ×
- - -( ) ( ) ( )x x xa b ab b c bc c a ca

1 1 1

[ ]Q a a am n m n
¸ =

-

= × ×

- - -

x x x
a b

ab

b c

bc

c a

ca

[ ( ) ]Q a am n mn
=

=

-

+

-

+

-

x
a b

ab

b c

bc

c a

ca

=

- + - + -

x

ac bc ab ac bc ab

abc

= =x 0 1 [ ]Q a0 1=

21. (c) 5 33
+ =x

Þ 5 33 2
+ =x ( )

[squaring both sides]

Þ x3 9 5 4= - =

Þ x = ( )4 3 [cubing both sides]

Þ x = 64

22. (a)
a

a

a

a

p

q

p q r r

p

r p q
æ

è

ç
ç

ö

ø

÷
÷

×

æ

è

ç
ç

ö

ø

÷
÷

+ - + -

a

a

q

r

q r p
æ

è

ç
ç

ö

ø

÷
÷

+ -

= ( )ap q p q r- + -

( ) ( )a ar p r p q q r q r p- + - - + -

= a ap q p q r r p r p q( )( ) ( )( )- + - - + -

aq r q r p( )( )- + -

= ap pq pr pq q2 2
+ - - -

+ + + - - -qr r rp qr pr p
2 2

+ + + - - - +pq q qr pq qr r pr
2 2

= =a0 1

25. (a) LCM of 4, 3, 6, 2 = 12

\ 3 3 274 312 12
= =( )

2 2 163 412 12
= =( )

5 5 256 212 12
= =( )

2 2 64612 12
= =( )

It is clear that 23 is the lowest

surd in given surds.
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Fractions

A number which can be expressed in the form of
p

q

where q ¹ 0,  is known as fraction. Here, p and q

are respectively known as numerator and

denominator of fraction. e.g.
3

5

4

10
, , etc.

Fraction are of two types

Simple Fraction

A fraction, which has denominator other than

power of 10 is called simple fraction. e.g.
2

7
,

3

5
etc.

Decimal Fraction
A fraction which has 10 or any power of 10 as its
denominator is known as decimal fraction and it is
expressed in the decimal system of notation. e.g.
0.437 is a decimal fraction.

Operations on Fractions

All mathematical operations applied to the given
examples

EXAMPLE 1 Find the value of
1

3

1

4
+ .

(a)
7

12
(b)

3

7
(c)

2

5
(d)

8

9

Sol. (a)
1

3

1

4

1 4 1 3

3 4
+ =

´ + ´

´

=

+4 3

12
=

7

12

EXAMPLE 2 Find the value of
2

3

1

6
- .

(a)
1

4
(b)

3

5
(c)

1

2
(d)

1

6

Sol. (c)
2

3

1

6

2 2 1 1

6
- =

´ - ´

=

-4 1

6
=

3

6
=

1

2

EXAMPLE 3 What is the value of
5

7
of 35?

(a) 20 (b) 15 (c) 30 (d) 25

Sol. (d)
5

7
of 35 = ´

5

7
35 = ´ =5 5 25

Comparison of Fraction

Following methods are used to compare the fractions

By Converting Fraction into
Decimal Form

When two or more fractions are to be compared,
then by converting them into decimal they can be
compared.

e.g. Which is greater?
1

7
or

2

9

Sol. Q

1

7
014= . and

2

9
= 0.22

\It is clear  that 0 22. is greater than 0.14.

Hence,
2

9

1

7
> .

By Making the Denominators
of Fractions Equal

By taking LCM of denominators of all given
fractions and making their denominators same, their
numerators are compared, largest fraction is of
largest numerator.

By Making the Numerators of
Fractions Equal

If two or more fractions with different numerators
are to be compared, they must be reduced  to
equivalent fractions whose numerators are equal to
LCM of the numerators of the given fractions.
Now, the greater is that which has the smaller
denominator.
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EXAMPLE 4 Write the fractions,
2

3

2

5

1

2

1

3
, , , in

ascending order.

(a)
1

3

2

3

1

2

2

5
< < <

(b)
1

3

2

5

1

2

2

3
< < <

(c)
2

5

1

2

2

3

1

5
< < <

(d) None of the above

Sol. (b)
2

3

2 10

3 10

20

30
=

´

´

= ,
2

5

2 6

5 6

12

30
=

´

´

=

1

2

1 15

2 15

15

30
=

´

´

= ,
1

3

1 10

3 10

10

30
=

´

´

=

[QLCM of 3, 5, 2 is 30]

Now, the fractions are
20

30

12

30

15

30

10

30
, , , .

Ascending order is
10

30

12

30

15

30

20

30
< < <

i e. .
1

3

2

5

1

2

2

3
< < <

Convert Decimal Fraction into

Simple Fraction

To Convert Non-Recurring Decimal
Fraction into Simple Fraction

Firstly, place 1 in the denominator under the
decimal point. After removing the decimal point,
place as many zeroes after 1 as the number of digits
after decimal point.

For example

(i) 0.23 =
23

100

(ii) 0.0035 = =
35

10000

7

2000

To Convert a Pure Recurring Decimal
Fraction into Simple Fraction

Firstly, write down the repeated digits only once in
numerator and then place as many nines in the
denominator as the number of digits repeating.

For example,

(i) 0.3 = =
3

9

1

3
(ii) 0.57 = =

57

99

19

33

To Convert Mixed Recurring Decimal
Fraction into Simple Fraction

In the numerator, take the difference between the
number formed by all the digits after decimal point
(repeated digits will be taken only once) and the
number formed by non-repeating digits. In the
denominator, place as many nines as there are
repeating digits and after nine, put as many zeroes
as the number of non-repeating digits.

For example,

(i) 0.36 =

-36 3

90
=

33

90
=

11

30

(ii) 0.4267 =

-4267 42

9900
=

4225

9900
=

169

396

EXAMPLE 5 What is the fractional value of

6.49?

(a)
649

100
(b)

649

1000
(c)

649

10
(d)

549

100

Sol. (a) 6.49 =

649

100

EXAMPLE 6 0.5 + 0.45 = ?

(a)
80

90
(b)

91

90
(c)

100

90
(d)

101

90

Sol. (b) 0.5 + 0.45 = +

-5

9

45 4

90
= +

5

9

41

90

=

+

=

50 41

90

91

90
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1. What is the simplest form of
98

238
?

(a)
49

119
(b)

7

17
(c)

14

34
(d)

2

17

2. What will be difference of 6
3

4
and 2

2

3
?

(a) 4
1

12
(b) 5

3

5
(c)  3 (d) 3

1

5

3. 1
2

3
1

3

5
´ is equal to

(a) 2
2

3
(b) 1

2

5
(c) 2

2

5
(d) 1

5

8

4. The product of two numbers is
5

4
. If one number

is
5

6
, what is the other number?

(a) 2 (b) 1/2 (c) 3/2 (d) 2/3

5. The sum of the fraction
2

9

4

3

6

18
, and is

(a)
17

9
(b)

16

9
(c)

2

5
(d)

11

18

6. 8

1000

7

100

5

10
+ + is equal to

(a) 0.0578 (b) 0.875

(c) 0.578 (d) 0.0875

7. What is subtracted from
3

4
to get left

2

3
?

(a) 1/2 (b) 2/12 (c) 1/3 (d) 1/12

8. 0.07 ´ 0.001 = ?
(a) 0.007 (b) 0.0007 (c) 0.00007 (d) 0.000007

9.
2

7
th part of a certain sum was donated and

1

4
th

was spent on education. The balance amount

will be

(a)
13

28
(b)

11

28
(c)

5

28
(d)

14

28

10. 2.25 can be changed into fraction as

(a)
9

40
(b) 22

1

2
(c) 2

1

2
(d) 2

1

4

11. Between
4

7
and

3

8
, which fraction is larger?

(a)
4

7
(b)

3

8

(c) Both equal (d) None of these

12. The value of
05 0 7 03

5

. . .+ +
is equal to

(a) 0.3 (b) 3.1 (c) 0.03 (d) 1.3

13. What is the simple fractional value of 0.2254?

(a)
30

275
(b)

38

375
(c)

62

275
(d)

55

297

14. What is the fractional value of 7.79?

(a)
779

500
(b)

679

1000
(c)

709

1000
(d)

779

100

15. Which of the following numbers are in ascending
order?

(a)
12

19

12

25

12

29

12

37
, , , (b)

12

29

12

37

12

19

12

25
, , ,

(c)
12

37

12

29

12

19

12

25
, , , (d)

12

37

12

29

12

25

12

19
, , ,

16. In decimal system, 7
5

8
may be represented as

(a) 8.125 (b) 7.10 (c) 9.125 (d) 7.625

17. What is the value of 0. 7 0.375+ = ?

(a)
419

450
(b)

519

450

(c)
719

900
(d)

819

900

18. The sum of
1

5
,

1

2
,

1

3
and

7

50
of a number is 880.

The number is

(a) 750 (b) 500 (c) 550 (d) 1050

19. Find the value of 0.00033 ¸ 0.11
(a) 0.003 (b) 0.03 (c) 0.0003 (d) 0.3

20. 1/8 part of a pencil is black and 1/2 part of the
remaining is white. If the remaining part is blue
and length of this blue part is 3 1

2
cm, then find

the length of the pencil.
(a) 6 cm (b) 7 cm

(c) 8 cm (d) 9 cm
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1. (b)
98

238

2 7 7

2 7 17

7

17
=

´ ´

´ ´

=

2. (a) We have, 6
3

4
2

2

3
-

= - + -
æ

è

ç

ö

ø

÷( )6 2
3

4

2

3

= +

-æ

è

ç

ö

ø

÷4
9 8

12

= +4
1

12
= 4

1

12

3. (a) We have, 1
2

3
1

3

5
´

=

´ +

´

´ +( ) ( )3 1 2

3

5 1 3

5

= ´

5

3

8

5
= =

8

3
2

2

3

4. (c) Let the number be x. Then,

x ´ =

5

6

5

4

Þ x = ´ = =

5

4

6

5

6

4

3

2

\ x =

3

2

5. (a)

2

9

2 2

9 2

4

18

4

3

4 6

3 6

24

18
=

´

´

= =

´

´

=,

and
6

18

6

18
=

Now,

2

9

4

3

6

18

4

18

24

18

6

18
+ + = + +

=

+ +4 24 6

18

= =

34

18

17

9

6. (c) We have,
8

1000

7

100

5

10
+ +

=

+ +

=

8 70 500

1000

578

1000

= 0.578

7. (d) Let x is subtracted from 3/4.

Then,
3

4

2

3
- =x

\ x = -

3

4

2

3

=

-

´

=

9 8

4 3

1

12

8. (c) 0.07 ´ 0.001

= ´ =

7

100

1

1000

7

100000

= 0.00007

9. (a) Let total amount be ` 1.

Then, balance amount

= - +
æ

è

ç

ö

ø

÷

é

ë
ê

ù

û
ú

1
2

7

1

4

= -

´ + ´

´

æ

è

ç
ç

ö

ø

÷
÷

1

1

4 2 1 7

7 4

= -

+æ

è

ç

ö

ø

÷

1

1

8 7

28

=

-28 15

28
=

13

28

10. (d) We have,

2 25
225

100

9

4
. = = or 2

1

4

11. (a)
4

7
= 0.5714 ...

3

8
= 0.375

\

4

7
is larger between

4

7
and

3

8
.

12. (a) We have,

0 5 07 0 3

5

15

5
0 3

. . . .
.

+ +

= =

13. (c) 0.2254 =

-2254 22

9900
=

2232

9900

=

62

275

14. (d) 7.79=

779

100

15. (d) Given numbers are

12

19

12

25

12

37
, , and

12

29
.

Since, numerator are same.

\ Ascending order is

12

37

12

29

12

25

12

19
< < < .

16. (d) 7
5

8
Þ

61

8
= 7.625

17. (b) 0.7 0.375+

= +

-7

9

375 37

900

= +

7

9

338

900
=

+700 338

900

=

1038

900
=

519

450

18. (a) Let the number be x.

\ x x x´ + ´ + ´

1

5

1

2

1

3

+ ´x

7

50
= 880

Þ

x x x x

5 2 3

7

50
880+ + + =

Þ

30 75 50 21

150
880

x x x x+ + +

=

Þ

176

150
880

x

=

Þ x =

´880 150

176

\ x =750

19. (a) 0.00033 0.11¸

= =

0.00033

0.11

0.00033

0.11000

= =

´

33

11000

33

11 1000

=

3

1000
= 0.003

20. (c) Let total length of pencil be
x cm.

Then, black part =

x

8

Remaining part = - =x
x x

8

7

8

White part =
æ

è

ç

ö

ø

÷ =

1

2

7

8

7

16

x x

Remaining part

= - +
æ

è

ç

ö

ø

÷x
x x

8

7

16
=

7

16

x

\ Length of blue part =

7

16

x

According to the question,

7

16
3

1

2

x
= Þ

7

16

7

2

x
=

\ x = 8 cm
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HCF (Highest Common Factor)
A greatest common factor of two or more numbers
which divides each of them exactly.

EXAMPLE 1 Find the HCF of 24, 45 and 60.

(a) 4 (b) 3 (c) 6 (d) 15

Sol. (b) Applying factorisation method,

24 2 2 2 3= ´ ´ ´

45 3 3 5= ´ ´ ; 60 = ´ ´ ´2 2 3 5

HCF of 24, 45, 60 = 3 (take common factor)

EXAMPLE 2 Among how many children may

429 mangoes and also 715 oranges be

equally divided?

(a) 143 (b) 123 (c) 152 (d) 160

Sol. (a) HCF (429, 715)

Applying division method,

429 )715( 1

429

286 )429( 1

286

143 )286( 2

286

´

\ The number of children must be 143.

[Last divisor 143 is HCF]

LCM (Least Common Multiple)

The least number which is exactly divisible by each
one of the given numbers is called their LCM.

EXAMPLE 3 Find the LCM of  24, 45 and 60.

(a) 240 (b) 260

(c) 360 (d) 280

Sol. (c) Applying factorisation method

24 2 2 2 3 2 33
= ´ ´ ´ = ´

45 3 3 5 3 52
= ´ ´ = ´

60 2 2 3 5 2 3 52
= ´ ´ ´ = ´ ´

LCM = ´ ´ = ´ ´ =2 3 5 8 9 5 3603 2

[take maximum power of each factor]

EXAMPLE 4 Find the LCM of  48, 72 and 84.

(a) 1008 (b) 1109 (c) 3105 (d) 1801

Sol. (a) Applying division method,

2 48, 72, 84

2 24, 36, 42

2 12, 18, 21

2 6, 9, 21

3 3, 9, 21

3 1, 3, 7

7 1, 1, 7

1, 1, 1

\ LCM of 48, 72, 84 = 2 2́ 2́ 2́ 3́ 3́ 7́ = 1008

HCF and LCM of Fractions

l HCF =
HCF of numerators

LCM of denominators

l LCM =
LCM of numerators

HCF of denominators

EXAMPLE 5 Find the HCF of
35

12

49

30
, and

21

40
.

(a)
4

38
(b)

7

120
(c)

5

132
(d)

7

142

Sol. (b) HCF of
35

12

49

30
, and

21

40

=

HCF of and

LCM of and

35 49 21

12 30 40

,

,

2 12, 30, 40

2 6, 15, 20

3 3, 15, 10

5 1, 5, 10

2 1, 1, 2

1, 1, 1

LCM = ´ ´ ´ ´ =2 2 3 5 2 120

35 5 7= ´ , 49 7 7= ´ , 21 3 7= ´

\ HCF = 7

Required HCF =

7

120
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Relation between Two Numbers

and their HCF and LCM

Product of two numbers
= (their HCF) ´ (their LCM)

EXAMPLE 6 The LCM of two numbers is 2079

and their HCF is 27. If the 1st number is 189,

find the 2nd number.

(a) 299 (b) 297 (c) 289 (d) 189

Sol. (b) According to the formula,

Product of two numbers = ´HCF LCM

189 2nd´ number = ´2079 27

\ 2nd number =

´

=

2079 27

189
297

EXAMPLE 7 LCM of two numbers is 3 times of

their HCF The sum of HCF and LCM is 640.

If one number is 120, then other number is

(a) 600 (b) 480 (c) 160 (d) 640

Sol. (d) Let HCF is x,

\ LCM = 3x

According to the question,

x x+ =3 640

Þ 4 640x = Þ x = =

640

4
160

\ HCF = 160, LCM = ´ =3 160 480

Now, other number

=

´HCF LCM

First number
=

´

=

160 480

120
640

Some question Based on Application of HCF and
LCM

EXAMPLE 8 Find the least number which when

divided by 12, 16 and 18 leaves 5 remainder

in each case.

(a) 139 (b) 144 (c) 149 (d) 154

Sol. (c) 12 2 2 3= ´ ´ , 16 2 2 2 2= ´ ´ ´

18 2 3 3= ´ ´

\ LCM of 12, 16 and 18 2 2 2 2 3 3 144= ´ ´ ´ ´ ´ =

Now, required number

= LCM of (12, 16, 18) + remainder

= + =144 5 149.

EXAMPLE 9 Find the least number which when

divided by 16, 24 and 36 leaves the

remainders 7, 15 and 27 respectively.

(a) 140 (b) 125 (c) 130 (d) 135

Sol. (d) Here 16 7 24 15 36 27- - -, , = 9 9 9, ,

Required number = LCM of (16, 24, 36) - 9

2 16, 24, 36

2 8, 12, 18

3 4, 6, 9

2 4, 2, 3

2 2, 1, 3

3 1, 1, 3

1, 1, 1

= - =144 9 135

1. HCF of 221 and 437.
(a) 0 (b) 221 (c) 1 (d) Not find

2. Which of the following number has the highest
divisor?
(a) 99 (b) 101 (c) 176 (d) 182

3. The HCF of 1056, 1584, 2178 is
(a) 66 (b) 56 (c) 62 (d) 64

4. Find out the HCF of 3 3 38 5 9, , and 314 .

(a) 314 (b) 38 (c) 35 (d) 39

5. HCF of `1.20, `3.40, `4.80.
(a) 80 paise (b) 60 paise

(c) 40 paise (d) 20 paise

6. In a morning walk, three persons step off
together. Their steps measure 80 cm, 85 cm and
90 cm respectively. What is the minimum

distance each should walk so that all can cover
the same distance in complete steps?
(a) 12220 cm (b) 12230 cm

(c) 12240 cm (d) 12250 cm

7. Mayank, Manoj and Ankit begin to jog around
a circular stadium. They complete their
revolutions in 42s, 56s and 63s respectively.
After how many seconds will they be together at
the starting point?
(a) 520 s (b) 504 s (c) 380 s (d) 480 s

8. The LCM of 22, 54, 108, 135 is
(a) 5940 (b) 5490 (c) 5405 (d) 5095

9. Find out the LCM of 45 , 4 81- , 412 and 47 .
(a) 4 81- (b) 45 (c) 47 (d) 412
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10. Five bells first begin to toll together and then at
intervals of 3, 5, 7, 8 and 10 s. Find after what
interval they will again toll together. How many
times does they toll together in one hour?
(a) 14 min, 3 times (b) 12 min, 4 times

(c) 14 min, 4 times (d) 12 min, 3 times

11. The HCF and LCM of two numbers are 18 and
3780 respectively. If one of them is 540, then the
second one is
(a) 142 (b) 126 (c) 118 (d) 112

12. The two numbers are in the ratio of 2 : 3 and the
product of their HCF and LCM is 33750, then
sum of the numbers is
(a) 250 (b) 425 (c) 325 (d) 375

13. Find the ratio between LCM and HCF of 5, 15
and 20.
(a) 8 : 1 (b) 14 : 3 (c) 12 : 2 (d) 12 :1

14. The HCF of
5

6

10

18

25

36
, , is

(a)
5

36
(b)

25

6
(c)

25

36
(d)

5

18

15. The LCM of
1

3

5

6

2

9

4

27
, , , is

(a)
1

54
(b)

10

27
(c)

20

3
(d)

11

23

16. The least number which exactly divisible by 11
and 13 is
(a) 143 (b) 0 (c) 11/13 (d) 1

17. The HCF of
9

10

12

25

18

35
, , and

21

40
is

(a)
3

5
(b)

252

5
(c)

3

1400
(d)

52

140

18. The LCM of
2

3

3

5

4

7

9

13
, , , is

(a) 36 (b)
1

36
(c)

1

1365
(d)

12

455

19. The least number which when divided by 20,
25, 35 and 40 leaves the remainder 14, 19, 29
and 34 respectively, is
(a) 1664 (b) 1406 (c) 1404 (d) 1394

20. The largest number which divides 25, 73 and
97 to leave the same remainder in each case is
(a) 24 (b) 23 (c) 21 (d) 6

21. The least number of square tiles required to
pave the ceiling of a room 15 m 17 cm long and
9 m 2 cm broad is
(a) 656 (b) 814 (c) 902 (d) 738

22. What is the largest number which can divide
1356, 1868 and 2764 leaving 12 as remainder
in each case ?
(a) 64 (b) 124 (c) 156 (d) 260

23. HCF of 2.3, 4.7 and 5.9 is
(a) 0.1 (b) 0.01

(c) 1.0 (d) None of these

24. The product of the LCM and HCF of two
numbers is 24. The difference of the two
numbers is 2. Find the numbers.
(a) 8 and 6 (b) 8 and 10

(c) 12 and 4 (d) 6 and 4

25. Three numbers are in the ratio of 1 : 2 : 3 and
their HCF is 24, then the numbers are
(a) 24, 48, 72 (b) 4, 8, 12

(c) 12, 24, 36 (d) 48, 96, 108

26. Find the largest number which divides 62, 132
and 237 to leave the same remainder in each case.
(a) 21 (b) 30 (c) 35 (d) 40

27. The LCM of three different numbers is 120.
Which of the following cannot be their HCF?
(a) 8 (b) 12 (c) 24 (d) 35

28. The HCF and LCM of two numbers are 12 and
924, respectively. Then, the number of such
pairs is
(a) 0 (b) 1 (c) 2 (d) 3

29. The LCM of 2 3 5 113 2
´ ´ ´ , 2 3 5 74 4 2

´ ´ ´

and 2 3 5 7 115 3 3 2
´ ´ ´ ´ is

(a) 2 3 55 4 3
´ ´

(b) 2 3 53 2
´ ´

(c) 2 3 5 7 115 4 3 2
´ ´ ´ ´

(d) 2 3 5 7 113 2
´ ´ ´ ´

30. HCF of 2 3 5 113 2 7
´ ´ ´ , 2 3 5 75 3 2 2

´ ´ ´

and 2 3 11 134 4 2
´ ´ ´ is

(a) 2 3 55 4 7
´ ´

(b) 3 11 134 2
´ ´

(c) 2 3 5 11 133 4 7 2
´ ´ ´ ´

(d) 2 33 2
´
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1. (c) Applying factorisation

method

221 1 13 17= ´ ´

437 1 19 23= ´ ´

\ HCF = 1

2. (c) 99 3 3 11= ´ ´ ; 101 101=

176 2 2 2 2 11= ´ ´ ´ ´

182 2 7 13= ´ ´

Hence, 176 has the highest

divisors.

3. (a) 1056 2178 2

2112

66 1056 16

66

396

396

) (

) (

´

66 1584 24

132

264

264

) (

´

Hence, HCF of 1056, 2178,
1584 is 66.

4. (c) 35 is the highest common

factor of 3 3 3 38 5 9 14, , , .

Hence, required HCF = 35

5. (d) ` 1.20 = 120 paise

`3.40 = 340 paise

`4.80 = 480 paise

So, HCF of 120, 340, 480

= ´ ´ ´20 6 20 17 20 24, ,

= 20 paise

(highest common factor)

8. (a) The LCM of 22, 54, 108, 135

2 22, 54, 108, 135

3 11, 27, 54, 135

9 11, 9, 18, 45

11, 1, 2, 5

= ´ ´ ´ ´ ´ =2 3 9 11 5 2 5940

9. (d) 412 is least common factor

in 45, 4 81- , 412 and 7.

Hence, required LCM = 412

10. (c) Required time interval

= LCM of 3, 5, 7, 8 and 10

= 840 s = 14 min

Number of times they will toll

together in one hour = =

60

14
4

times. (ignoring the fraction
part)

11. (b) 1st number ´ 2nd number

= HCF ´ LCM

Þ 540 2´ nd number

= ´18 3780

Þ 2nd number

=

´

=

18 3780

540
126

13. (d) LCM of 5, 15, 20 = 60

HCF of 5, 15, 20 = 5

The required ratio = =

60

5
12 1:

14. (a) HCF of
5

6

10

18

25

36
, ,

=

HCF of

LCM of

5 10 25

6 18 36

, ,

, ,
=

5

36

15. (c) The LCM of
1

3

5

6

2

9

4

27
, , ,

= =

LCM of

HCF of

1 5 2 4

3 6 9 27

20

3

, , ,

, , ,

16. (a) Least number divisible by

11 and 13

= LCM of 11 and 13 = 143

18. (a) LCM of
2

3

3

5

4

7

9

13
, , ,

=

LCM of (2, 3, 4, 9)

HCF of (3, 5, 7, 13)

= =

36

1
36

20. (a) Required number

= HCF of (73 - 25), (97 - 73),
(97 - 25)

= HCF of 48, 24 and 72 = 24

21. (b) Side of the each square tiles

= HCF of 1517 cm and 902 cm

= 41 cm

Required number of tiles

=

Area of room

Area of tile

=

´

´

1517 902

41 41
= 814

23. (a) HCF of 2.3, 4.7 and 5.9

= HCF of
23

10

47

10

59

10
, ,

=

HCF of

LCM of

23 47 59

10 10 10

, ,

, ,
= =

1

10
01.

25. (a) Let the numbers are x, 2x

and 3x.

\HCF of x, 2x, 3x x=

According to the question,

x = 24

\ Numbers are 24, 48 and 72.

26. (c) Required number

= HCF of ( ),132 62- ( )237 132-

and ( )237 62-

= HCF of 70, 105 and 175 = 35

27. (d) Number 120 is factor of all

numbers except 35.

\Number 35 is not the HCF of
120.

29. (c) First number

= ´ ´ ´2 3 5 113 2

Second number

= ´ ´ ´2 3 5 74 4 2

Third number

= ´ ´ ´ ´2 3 5 7 115 3 3 2

\Required LCM

= ´ ´ ´ ´2 3 5 7 115 4 3 2

30. (d) Ist expression

= ´ ´ ´2 3 5 113 2 7

IInd expression

= ´ ´ ´2 3 5 75 3 2 2

IIIrd expression

= ´ ´ ´2 3 11 134 4 2

\HCF = ´2 33 2 [take lowest

power of each factor].
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Simplification is the process to solve an expression,
all the given operations (addition, subtraction,
multiplication, division etc) are solved in a
particular manner which is known as BODMAS.

Rule of BODMAS

BODMAS is the sequence of operations in which
they are to be solved.

Meaning of each letter of BODMAS is as follow.
B - Brackets ( , (), {}, [])
O - Of
D - Division ( )¸

M- Multiplication ( )´

A - Addition ( )+

S - Subtraction ( )-

Note that while solving brackets, first solve bar brackets

, small brackets (), then curly brackets {} and at last

square brackets [ ].

EXAMPLE 1 Solve the following expression

81 64 72
1

8
´ ¸ + of 960 10¸

(a) 84 (b) 92.6 (c) 73 (d) 66.5

Sol. (a) 81 64 72
1

8
´ ¸ + of 960 10¸

=

´

+

81 64

72

1

8
of

960

10

= +72
1

8
of 96 = + =72 12 84

EXAMPLE 2 8 7 12 8 7 6- - - - -[ { ( )}] is equal to

(a) 5 (b) 0 (c) 6 (d) 2

Sol. (c) 8 7 12 8 7 6- - - - -[ { ( )}]

= - - - -8 7 12 8 1[ { ( )}] (solving bar brackets)

= - - -8 7 12 7[ { }] (solving small brackets)

= - -8 7 5[ ] (solving curly brackets)

= -8 2 (solving square brackets) = 6

Algebraic Formulae

Algebraic formulae are useful in simplifying
expressions.

These are given below
l ( )a b a ab b+ = + +

2 2 22
l ( )a b a ab b- = - +

2 2 22

l ( ) ( )( )a b a b a b
2 2

- = + -

l ( ) ( )a b a b ab a b+ = + + +
3 3 3 3

l ( ) ( )a b a b ab a b- = - - -
3 3 3 3

l ( ) ( )( )a b a b a ab b
3 3 2 2

+ = + - +

l ( ) ( )( )a b a b a ab b
3 3 2 2

- = - + +

EXAMPLE 3 Find the value of
( . ) ( . )75 8 35 8

40

2 2
-

.

(a) 111.6 (b) 121.6

(c) 40 (d) 160

Sol. (a)
( . ) ( . )758 358

40

2 2
-

=

+ -( . . )( . . )758 358 758 358

40

[Qa b a b a b
2 2

- = + -( )( )]

=

´

=

1116 40

40
1116

.
.
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1. The value of 3 3-( ) is
(a) 0 (b) 6

(c) 9 (d) None of these

2. Simplify 20 5 6 2 5 8 5- - + - -[ { ( )}].
(a) 20 (b) 18 (c) 15 (d) 25

3. Solve the expression

9870 30 329 399¸ ¸ + .
(a) 600 (b) 400

(c) 500 (d) 800

4. Find the value of
54 3 16 2

180 5 6 3

¸ ´ ¸

¸ ´ ¸

.

(a) 1 (b) 1/2

(c) 2 (d) 4

5. What is the value of
1

2
of

1

2

1

2
¸ ?

(a) 1/2 (b) 2

(c) 1/4 (d) 4

6. 5437 189 5437 811´ + ´ is equal to
(a) 5437000 (b) 543700

(c) 54370000 (d) None of these

7. What is the value of 289 289 2 289 265´ - ´ ´

+ ´265 265?
(a) 554 (b) 24 (c) 576 (d) None of these

8.
( ) ( )842 476 842 476

842 842 476 476

2 2
+ + -

´ + ´

is equal to

(a) 4 (b) 1318 (c) 366 (d) 2

9.
( ) ( )376 284 376 284

376 284

2 2
+ - -

´

is equal to

(a) 4 (b) 92 (c) 2 (d) 1

10. What is the value of

685 685 685 432 432 432

685 432 685 4322 2

´ ´ + ´ ´

+ -( ) ( ) ( )( )

(a) 1 (b) 1117 (c) 2 (d) 253

11. Simplify the following expression

576 576 576 239 239 239

576 576 576 239 239 239

´ ´ - ´ ´

´ + ´ + ´

(a) 815 (b) 337 (c) 1 (d) 2

12. Simplify 3
1

4
1

1

4
05 2

1

2

1

4

1

6
4¸ - - -

æ

è

ç
ç

ö

ø

÷
÷

ì

í

î

ü

ý

þ

é

ë

ê

ê

ù

û

ú

ú

¸.

of
1

12
(a) 234 (b) 245 (c) 233 (d) 299

13. The value of1 1 5 4 1 13 3 1 3+ ¸ ¸ - ¸ ¸ - ¸[ { ( )}] is
(a) 1 (b) 1/2 (c) 2 (d) 3/9

14. Simplify 1
1

2
1

1

3
1

1

4
1

1

200
-

æ

è

ç

ö

ø

÷ -
æ

è

ç

ö

ø

÷ -
æ

è

ç

ö

ø

÷¼ -
æ

è

ç

ö

ø

÷

(a)
199

200
(b) 1 (c)

1

200
(d) 200

15. The value of 99
99

99
is

(a) 1 (b) ( )99 2 (c) ( )99 3 (d) 100

16.
5

3

7

3

35

4

27

4

11

4
+

æ

è

ç

ö

ø

÷ - +
æ

è

ç

ö

ø

÷ = ?

(a) 19 (b) 37 (c) 34 (d) 39

17. Find the value of 3
1

3
2

3
4

3

+

+

+

.

(a)
148

45
(b)

33

14
(c)

38

15
(d)

143

30

18. If x +

+

+

=
1

1
1

4
1

2

2, then find the value of x.

(a)
13

11
(b) 1 (c) 0 (d)

8

13

19.
48 12 3 9

12 9 3

- ´ +

- ¸

is equal to

(a) 117 (b)
7

3
(c) 13 (d) None of these

20.
3 3 3 3

4 4 4 4

+ ´ ¸

+ + ¸

( )

( )
is equal to

(a)
1

3
(b) 1 (c)

7

9
(d) None of these
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1. (a) 3 3 3 3 0- = - =( )

2. (d) 20 5 6 2 5 8 5- - + - -[ { ( )}]

= - - + -20 5 6 2 5 3[ { ( )}]

= - - + ´20 5 6 2 2[ { }]

= - - +20 5 6 4[ { }]

= - -20 5 10[ ] = - -20 5[ ]

= +20 5 = 25

3. (b) 9870 30 329 399¸ ¸ +

=

´

+

9870

30 329
399 = + =1 399 400

4. (c)
54 3 16 2

180 5 6 3

¸ ´ ¸

¸ ´ ¸

=

´

´

=

18 8

36 2
2

5. (a)
1

2
of

1

2

1

2
¸ = ´

æ

è

ç

ö

ø

÷ ¸

1

2

1

2

1

2

= ¸ = ´ =

1

4

1

2

1

4

2

1

1

2

6. (a) 5437 189 5437 811´ + ´

= +5437 189 811( )

= ´ =5437 1000 5437000

7. (c) Let 289 = a and 265 = b

Then, given expression

= - +a ab b2 22

= -( )a b 2
= -( )289 265 2

= =24 5762

8. (d) Let 842 = a and 476 = b

Then, given expression

=

+ + -

+

( ) ( )a b a b

a b

2 2

2 2

=

+ + + - +

+

a ab b a ab b

a b

2 2 2 2

2 2

2 2

=

+

+

=

2
2

2 2

2 2

( )a b

a b

9. (a) Let 376 = a and 284 = b

Then, given expression

=

+ - -( ) ( )a b a b

ab

2 2

=

+ + - - +( ) ( )a ab b a ab b

ab

2 2 2 22 2

= =

4
4

ab

ab

10. (b) Let 685 = a and 432 = b

Then, given expression

=

+

+ -

a b

a b ab

3 3

2 2

=

+ - +

+ -

( )( )a b a ab b

a b ab

2 2

2 2

= +a b

= + =685 432 1117

11. (b) Let 576 = a and 239 = b

Then, given expression

=

-

+ +

a b

a ab b

3 3

2 2

=

- + +

+ +

( )( )a b a ab b

a ab b

2 2

2 2

= -a b = -576 239

= 337

12. (a) Given expression

= ¸ - -

-æ

è

ç

ö

ø

÷

ì

í

î

ü

ý

þ

é

ë

ê

ù

û

ú
¸ ´

æ

è

ç

ö

ø

÷

13

4

5

4
0 5

5

2

3 2

12
4

1

12
.

= ¸ -

-æ

è

ç

ö

ø

÷

ì

í

î

ü

ý

þ

é

ë

ê

ù

û

ú
¸

13

4

5

4
0 5

30 1

12

1

3
.

= ¸ -
ì

í

î

ü

ý

þ

é

ë
ê

ù

û
ú

¸

13

4

5

4

29

24

1

3

= ¸

-ì

í

î

ü

ý

þ

é

ë
ê

ù

û
ú

¸

13

4

30 29

24

1

3

= ´
é

ë
ê

ù

û
ú

´

= ´ ´ =

13

4

24

1
3

13 6 3 234

13. (c)

1 1 5 4 1 13 3 1 3+ ¸ ¸ - ¸ ¸ - ¸[ { ( )}]

= + ¸ ¸ - ¸ -
æ

è

ç

ö

ø

÷

ì

í

î

ü

ý

þ

é

ë

ê

ù

û

ú
1 1 5 4 1

13

3

1

3

= + ¸ ¸ - ¸1 1 5 4 1 4[ { }]

= + ¸ -
ì

í

î

ü

ý

þ

é

ë
ê

ù

û
ú

= + ¸

1 1
5

4

1

4

1 1 1[ ]

= + =1 1 2

14. (c)

1
1

2
1

1

3
1

1

4
1

1

200
-

æ

è

ç

ö

ø

÷ -
æ

è

ç

ö

ø

÷ -
æ

è

ç

ö

ø

÷¼ -
æ

è

ç

ö

ø

÷

= ´ ´ ´ ¼ ´

1

2

2

3

3

4

199

200
=

1

200

15. (d) 99
99

99

99 99

99

2

=

+( )

=

+

=

99 99 1

99
100

( )

16. (a) ? = +
æ

è

ç

ö

ø

÷ - +
æ

è

ç

ö

ø

÷

5

3

7

3

35

4

27

4

11

4

=

+æ

è

ç

ö

ø

÷

- +æ

è

ç

ö

ø

÷

5 7

3

35 27 11

4

= ´

-æ

è

ç

ö

ø

÷

12

3

46 27

4
= ´ =4

19

4
19

17. (a) 3
1

3
2

3
4

3

+

+

+

= +

+

3
1

3
2

13

3
= +

+

3
1

3
6

13

= +3
13

45
=

148

45

18. (a) x +

+

+

=

1

1
1

4
1

2

2

Þ x +

+

=

1

1
2

9

2

Þ x + =

9

11
2

Þ x = -2
9

11

Þ x =

-

=

22 9

11

13

11

19. (b)
48 12 3 9

12 9 3

- ´ +

- ¸

=

- +

- ´

48 36 9

12 9
1

3

=

-

-

57 36

12 3
= =

21

9

7

3
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Average of two or more than same nature quantities
is equal to the sum of those quantities divided by
the number of quantities.

Average =

Sum of quantities

Number of quantities

EXAMPLE 1 Find the average of 1, 3, 5, 7, 9, 11

and 13.

(a) 7 (b) 8

(c) 6 (d) 9

Sol. (a) Average of given numbers

=

+ + + + + +

= =

1 3 5 7 9 11 13

7

49

7
7

EXAMPLE 2 Marks of 6 students are 30, 72, 87,

68, 53 and x. If average marks of these

students be 60, find the value of x.

(a) 100 (b) 50

(c) 60 (d) 40

Sol. (b) Average Marks =

Sum of marks

Number of students

60
30 72 87 68 53

6
=

+ + + + + x

Þ 310 360+ =x

Þ x = 50

EXAMPLE 3 Average of 13 numbers is 40. If

average of first 7 numbers be 42 and that of

last 7 be 35, find the 7th number.

(a) 10 (b) 20 (c) 15 (d) 19

Sol. (d) Q Sum of numbers

= Average ´ Number of numbers

\ Sum of 13 numbers = ´ =40 13 520

Similarly, sum of first 7 numbers = ´ =42 7 294

and sum of last 7 numbers = ´ =35 7 245

Now, 7th number = Sum of first 7 numbers + Sum of
last 7 numbers - Sum of 13 numbers

= + -294 245 520 = - =539 520 19

EXAMPLE 4 The average of first 30 natural

numbers is

(a) 30.5 (b) 60.5

(c) 15.5 (d) 16.2

Sol. (c) Sum of first 30 natural numbers

=

+

= ´
é

ë
ê

ù

û
ú

30 30 1

2
15 31

( )

[Q sum of first n natural number =

+nn( )1

2
]

\ Average of first 30 natural numbers

=

´15 31

30

= 15.5

EXAMPLE 5 The average of the squares of first

11 natural numbers is

(a) 46 (b) 32

(c) 54 (d) 28

Sol. (a) Sum of the squares of first 11 natural

numbers =

+ +11(11 1) (22 1)

6

= ´ ´11 2 23

[Q sum of the squares of first n natural numbers

=

+ +nn n( (1) 1)2

6
]

\ Average of the squares of first 11 natural numbers

=

´ ´11 2 23

11
= 46
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1. Find the average of following numbers.

75, 64, 70, 66, 85 and 48
(a) 68 (b) 70 (c) 69 (d) 72

2. Find the average of first 50 natural numbers.
(a) 50 (b) 25.5 (c) 25 (d) 26

3. Find the average of squares of first 10 numbers.
(a) 36 (b) 48.5 (c) 38.5 (d) 46

4. If 12 12 108x y+ = , find the average of x and y.
(a) 9 (b) 13.5 (c) 12 (d) 4.5

5. Average of six numbers is 66. If five of the
numbers be 54, 64, 75, 67 and 45, find the sixth
number.
(a) 60 (b) 58

(c) 42 (d) None of these

6. Average expenditure of four days of a boy is `63.
If first day he spent `110, second day he spent
`95, third day, he spent `25, how much did he
spend on fourth day?
(a) `22 (b) `20 (c) `24 (d) `28

7. Average of three numbers is 28. If the first
number be the half of the second number and
the third number be the double of the second
number. Find the third number.
(a) 12 (b) 24 (c) 36 (d) 48

8. Average of five numbers is 27. If one of the
numbers is removed. The average becomes 25.
What is the value of the removed number.
(a) 42 (b) 37 (c) 46 (d) 35

9. The average of the height of five students having
height 30, 40, 50, 60, 70.
(a) 40 (b) 45 (c) 55 (d) 50

10. Average cost of 10 pens is ` 200 and average cost
of 10 pencils is ` 100. Find the average cost of all
pens and pencils.
(a) ` 15 (b) ` 150

(c) ` 115 (d) None of these

11. Of the three numbers, second is twice the first
and is also thrice the third. If the average of three
numbers be 44, find the smallest number.
(a) 12 (b) 8 (c) 24 (d) 16

12. The average age of a class of 39 students is 15 yr.
If the age of the teacher is included, then the

average increases by 3 months. Find the age of
the teacher.
(a) 40 yr (b) 45 yr

(c) 36 yr (d) 25 yr

13. The average salary of workers of a factory is
` 6000. The average salary of 15 technicians is
` 12000 and that of non-technicians is
` 3750. Find the total number of workers in the
factory.
(a) 40 (b) 25

(c) 35 (d) None of these

14. A batsman makes a score of 87 runs in the 17th
inning and thus increases his average by 3. Find
his average after 17th innings.
(a) 33 (b) 36 (c) 39 (d) 42

15. Average temperature on Sunday, Monday and
Tuesday was 37° and that on Monday, Tuesday
and Wednesday was 39°. What was the
temperature of Sunday, if on Wednesday it was
42°?
(a) 38° (b) 36° (c) 35° (d) 41°

16. The average of 13 numbers is 40. If the average
of first 7 numbers be 42 and that of last 7
numbers be 35, find the 7th number.
(a) 19 (b) 17 (c) 21 (d) 23

17. The average of A and B is 20, average of B and C

is 19 and average of C and A is 21. Find the value
of A.
(a) 22 (b) 20 (c) 18 (d) 24

18. The average of five consecutive numbers is 48.
Find the largest number.
(a) 46 (b) 44 (c) 48 (d) 50

19. Find the average of first 10 multiples of 4.
(a) 40 (b) 20 (c) 22 (d) 18

20. Find the average of first ten prime numbers.
(a) 13 (b) 11 (c) 11.5 (d) 12.9

21. The average of 12 numbers is 15. If each number
is increased by 1, find the new average.
(a) 14 (b) 15 (c) 16 (d) 17

22. The average of 24 numbers is 73. If each number
is decreased by 4, what will be the new average?
(a) 77 (b) 73

(c) 69 (d) None of these
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1. (a) Required average

=

Sum of numbers

Number of numbers

=

+ + + + +75 64 70 66 85 48

6

= =

408

6
68

2. (b) Average of first 50 natural

numbers

=

+50 1

2

= =

51

2
25 5.

3. (c) Required average

=

+ + + +1 2 3 10

10

2 2 2 2.....

=

´ + ´ +

´

10 10 1 2 10 1

10 6

( ) ( )

Q Sn
n n n2 1 2 1

6
=

+ +é

ë
ê

ù

û
ú

( )( )

=

´

=

11 21

6
38 5.

4. (d)Q 12 12 108x y+ =

\ 12 108( )x y+ =

Þ x y+ = =

108

12
9

\ Average of x and y

=

+

= =

x y

2

9

2
4 5.

5. (d) Let the sixth number be x.

Then, according to the question,

54 64 75 67 45

6

+ + + + + x
= 66

Þ 305 396+ =x Þ x = 91

6. (a) Let the boy spent  beq `x on

fourth day.

Then, according to the question,

110 95 25

4
63

+ + +

=

x

Þ 230 252+ =x Þ x = ` 22

7. (d) Let the second number be x.

Then, first number =

x

2

and third number = 2x

According to the question,

x
x x

2
2

3
28

+ +

=

Þ

x
x

2
3 84+ = Þ

7

2
84x =

Þ x = 24

Thus, third number

= = ´ =2 2 24 48x

8. (d)Q Average of five numbers

= 27

\Sum of five numbers

= ´ =5 27 135

After removing a number,

Average of four numbers = 25

\Sum of four numbers

= ´ =4 25 100

Thus, value of removed number

= - =135 100 35

9. (d) Average height of five

students

=

+ + + +30 40 50 60 70

5

= =

250

5
50

10. (b) According to the question,

Total cost of 10 pens

= 10 200´ = ` 2000

Total cost of 10 pencils

= ´ =10 100 `1000

\Average cost of all pens and

pencils

=

+

+

2000 1000

10 10

= =

3000

20
` 150

11. (c) Let the second number be 6x.

Then, first number = 3x

and third number = 2x

According to the question,

6 3 2

3
44

x x x+ +

=

Þ

11

3
44

x
= Þ x = 12

Thus, the smallest number

= = ´ =2 2 12 24x

12. (d) According to the question,

Total age of 39 students

= ´ =39 15 585 yr

When the teacher is also

included, then average age of

40 people (39 students + 1

teacher) = ´ +
æ

è

ç
ö

ø

÷40 15
1

4

= 610 yr

Therefore, age of teacher

= - =610 585 25 yr

13. (d) Let there are x non-technicians

in the factory.

Then, according to the question,

( )15 12000 3750´ + ´x

= + ´( )15 6000x

Þ 180000 3750+ x

= +90000 6000x

Þ 2250 90000x = Þ x = 40

Thus, total number of workers in

the factory is

40 15+ , i.e. 55

14. (c)Let average score of batsman

after 16th innings = x

Then, 16 87 3 17´ + = + ´x x( )
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1 (a) 2 (b) 3 (c) 4 (d) 5 (d) 6 (a) 7 (d) 8 (d) 9 (d) 10 (b)

11 (c) 12 (d) 13 (d) 14 (c) 15 (b) 16 (a) 17 (a) 18 (d) 19 (c) 20 (d)

21 (c) 22 (c)

Answers

Solutions



Per cent
The meaning of term per cent is per hundred or
hundredth part.
“Per cent is a fraction whose denominator is 100 and
numerator of the fraction is called the rate per cent”. Per
cent is denoted by the symbol ‘%’.

e.g., Meaning of 45% is
45

100
i.e., 45 parts out of 100 parts.

Conversion of Fraction into

Percentage

To convert a fraction into percentage, first multiply it
by 100 and put the percentage (%) sign.

EXAMPLE 1 Express 2
1

4
in per cent.

(a) 225% (b) 125%

(c) 200% (d) 250%

Sol. (a) Required percentage

= ´
æ

è

ç
ö

ø

÷2
1

4
100 %

= ´
æ

è

ç
ö

ø

÷

9

4
100 %

= 225%
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Þ 16 87 17 51x x+ = +

Þ x = 36

Thus, average after 17th innings

= + =36 3 39

15. (b) Total temperature on Sunday,

Monday and Tuesday

= ´ =3 37 111º º

Total temperature on Monday,

Tuesday and Wednesday

= ´ ° =3 39 117º

Temperature on Wednesday

= 42º

\Temperature on Monday,

Tuesday = - =117 42 75º º º

\Temperature on Sunday

= - =111 75 36º º º

16. (a) Seventh number = (Sum of first

7 numbers + Sum of last 7

numbers) - (Sum of 13 numbers)

= ´ + ´ - ´( ) ( )7 42 7 35 13 40

= + -( )294 245 520

= - =539 520 19

17. (a) According to the question,

A B+ = ´ =20 2 40 …(i)

B C+ = ´ =19 2 38 …(ii)

C A+ = ´ =21 2 42 …(iii)

Adding all the three equations,

2 ( )A B C+ +

= + + =40 38 42 120

Þ A B C+ + = 60 …(iv)

On subtracting Eq. (ii) from Eq.

(iv), we get

A A B C B C= + + = - +( ) ( )

= - =60 38 22

18. (d) Let the five consecutive

numbers are

x x x x, ( ), ( ), ( )+ + +1 2 3 and

( )x + 4 , respectively.

Then, according to the question,

x x x

x x

+ + + +

+ + + +

=

( ) ( )

( ) ( )

1 2

3 4

5
48

Þ 5 10 240x + =

Þ 5 230x = Þ x = 46

Thus, the largest number

= + = + =x 4 46 4 50

19. (c) Average of first ten multiples

of 4.

=

+ + + + + +

+ + +

4 8 12 16 20 24 28

32 36 40

10

=

+ + + +4 1 2 3 10

10

( ..... )

=

´ ´

´

=

4 10 11

10 2
22

Q Sn
n n

=

+é

ë
ê

ù

û
ú

( )1

2

20. (d) Average of first ten prime

numbers

=

+ + + + + +

+ + +

2 3 5 7 11 13 17

19 23 29

10

= =

129

10
12 9.

21. (c) By increasing each number by

1, the average will also be

increased by 1.

Thus, new average

= +

=

15 1

16

22. (c) If each number is decreased

by 4, the average will also be

decreased by 4.

Thus, new average

= -

=

73 4

69

08 Percentage
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Conversion of Percentage
into Fraction
To convert the given percentage into fraction,
remove the sign % and divide the quantity by 100.

EXAMPLE 2 Express 84% in fraction.

(a)
15

17
(b)

21

25

(c)
39

40
(d)

41

45

Sol. (b) 84% = =

84

100

21

25

To Find Per cent If we are given total amount and
percentage amount, then

Per cent = ´

Percentage amount

Total amount
100

EXAMPLE 3 60 km is what per cent of 240 km?

(a) 25% (b) 30%

(c) 20% (d) 35%

Sol. (a) According to the formula,

Required percentage

= ´

First quantity

Second quantity
100%

= ´

60

240
100% = 25%

Important Formulae
l If the price is increased by R% on the same

expenses the deduction consumption, then
Decreasing in the consumption

=

+

´
R

R100
100%

l If the price is reduced by x %on the same expenses
the increase in consumption, then

Increasing in the consumption =

-

´
R

R100
100%.

EXAMPLE 4 A reduction of 25% in the price of

wheat enables a purchaser to obtain for

5 kilo more for ` 150. What was the price

per kilo before reduction?

(a) ` 20 (b) ` 10 (c) ` 28 (d) ` 18

Sol. (b) Let price per kilo before reduction is x.

Price after reduction

= ´

-

x
( )100 25

100
= ´ =x

x75

100

3

4

According to the question,
150

3 4

150
5

x x/
- = Þ

150 4

3

150
5

´

- =

x x

Þ

150 4

3
1 5

x
-

é

ë
ê

ù

û
ú

= Þ

150 1

3
5

x
´ =

Þ x =

´

=

150

3 5
10`

.

1 If 20% of x = 90, find x.
(a) 350 (b) 450 (c) 250 (d) 550

2 What is 5% of 50% of 500?
(a) 12.5 (b) 25 (c) 1.25 (d) 6.25

3 50 kg is what per cent of 250 kg?
(a) 26% (b) 15%

(c) 20% (d) 18%

4 30% of160 = x% of 960, then x is
(a) 15 (b) 10 (c) 6 (d) 5

5 What is 32% of 3/8 th of 5000?
(a) 606 (b) 610 (c) 580 (d) 600

6 In 600 students of a school there are 150
students are girls. Then, find the percentage of
girls.
(a) 30% (b) 40% (c) 25% (d) 20%

7 The population of a town is 86720. Out of
these 55% are men. Then, women are
(a) 40525 (b) 38930 (c) 39925 (d) 39024

8 In an election a candidate gets 45% votes and
defeated 295 votes, then the total poll votes are
(a) 3050 (b) 2995 (c) 2950 (d) 3025

9 In an examination 560 boys and 440 girls
appeared. If 65% of boys and 85% of girls
passed the examination, then the percentage of
failed candidates is
(a) 26.2% (b) 25.7% (c) 32.8% (d) 27.5%

10 My income is `1200 per month. If I save 20%
of it every month, how much I shall save in a
year?
(a) ` 240 (b) ` 2880 (c) ` 1440 (d) ` 120
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1 (b) 20% of x = 90

Þ x ´ =

20

100
90

Þ x = ´ =90 5 450

2 (a) 5% of 50% of 500

= ´ ´ =

5

100

50

100
500 12 5.

3 (c) Required percentage

= ´ =

50

250
100 20% %

4 (d) 30% of 160 = x % of 960

Þ

30

100
160

100
960´ = ´

x

Þ x =

´

=

30 160

960
5

5 (d) 32% of
3

8
of 5000

= ´ ´

32

100

3

8
5000

= ´ ´ =4 3 50 600

6 (c) Percentage of girls

=

Number of girls

Total number of students

´ 100%

= ´ =

150

600
100 25%

7 (d) Percentage of men = 55%

\ Percentage of women

= - =( )% %100 55 45

\ Number of women = Total

population ´

45

100

= ´ =86720
45

100
39024.

8 (c) Votes gets defeater candidate

= 45%

\ Votes winner candidate

= - =( )% %100 45 55

Let total votes in poll = x

\ According to the question,
55

100

45

100
295

x x
- =

Þ

10

100
295

x
=

Þ x = ´ =295 10 2950

9 (a) Passed boys = 65%, and

passed girls = 85%
\ Failed boys = -( )%100 65
= 35% and failed girls
= - =( )% %100 85 15

\ Total failed students

= ´ + ´560
35

100
440

15

100

= + =196 66 262

Percentage of failed candidates

=

+

´

262

560 440
100
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Answers

1 (b) 2 (a) 3 (c) 4 (d) 5 (d) 6 (c) 7 (d) 8 (c) 9 (a) 10 (b)

11 (a) 12 (a) 13 (b) 14 (d) 15 (d) 16 (b) 17 (a) 18 (d) 19 (a)

11 In a company, there are 724 employees. 25%
employees left the job. Find the number of rest
of employees.
(a) 543 (b) 550 (c) 578 (d) 565

12 Ram’s income is 25% more than Madhu’s
income. How much less percentage is Madhu’s
income than Ram’s?
(a) 20% (b) 10%

(c) 50% (d) 15%

13 60% students failed in an examination. If 400
students passed, then find the total number of
students is
(a) 500 (b) 1000

(c) 750 (d) 650

14 A fruit seller had some apples. He sells 40%
apples and still has 420 apples. Originally, he had
(a) 588 apples (b) 600 apples

(c) 672 apples (d) 700 apples

15 The monthly income of a person is ` 5000. If
his income is increased by 30%, then what is his
monthly income now?
(a) ` 7000 (b) ` 5500 (c) ` 4500 (d) ` 6500

16 Out of total population of 5000 people in a
village the men increase 10% and women by
15%. Thus, the total population became 5600 in
a year. How many men were there in the village?
(a) 2000 (b) 3000 (c) 4000 (d) 2500

17 A student gets 25% marks and failed by 50
marks. Another student gets 42% marks and his
marks are 52 more than pass marks. Find the
maximum number of marks.
(a) 600 (b) 400 (c) 500 (d) 800

18 If the price of the cooking gas increased by 15%, by
how many per cent should a family reduce its
consumption so as not to exceed its budget on
cooking gas?

(a) 14% (b) 13% (c) 17% (d) 13
1

23
%

19 In an examination, 80% of the students passed
in English, 85% in Mathematics and 75% in
both English and Mathematics. If 40 students
failed in both the subject. Find the total number
of students.
(a) 400 (b) 450 (c) 500 (d) 600

Solutions



l Cost Price (CP) The cost price of an article is the
price at which the article is bought.

l Selling Price (SP) The selling price of an article is
the price at which the article is sold.

l Marked Price (MP) The list price of an item is
known as its marked price or print price. It is
appears on the item’s tag.

l Profit or Gain If selling price of an article is more
than its cost price, there is profit or gain.
\ Profit = SP - CP; i.e.  (SP > CP)

and Profit percentage

= ´ =
-

´
Profit

CP
100

SP CP

CP
100

l Loss If selling price of an article is less than its cost
price (CP), there is loss.
\ Loss = -CP SP, i.e. (CP > SP)
and Loss percentage

= ´ =
-

´
Loss

CP
100

CP SP

CP
100

Profit and loss per cent is always calculated on CP.
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5 75 10

English Mathematics

= ´ =

262

1000
100 26 2. %

10 (b) Saving in a month

=

´

=

1200 20

100
240`

Saving in a year

= ´ =240 12 2880`

11 (a) Number of employees leaving

job = 25% of 724 = ´ =

1

4
724 181

\ Number of rest of the
employees = - =724 181 543

12 (a) If Ram’s income is 25 % more

than Madhu’s Income is less

=

´

+

=

´

+

R

R

100

100

25 100

100 25
= 20%

13 (b) If failed students are 60%,
then passed students are = 40%

Let total number of students is x.

According to the question,

40% of x = 400

Þ

40

100
400´ =x

Þ x =

´

=

400 100

40
1000

14 (d) After selling 40% apples,

remaining apples = 60%

Let total number of apples is x.

According to the question,

60% of x = 420Þ

60

100
420´ =x

Þ x =

´

=

420 100

60
700

15 (d) Here, x = ` 5000 and y = 30%

According to the formula,

\ Required new income

=

+

´

100

100

y
x

=

+

´

100 30

100
5000

= ´ =

130

100
5000 ` 6500

16 (b) Let men = x

women = -5000 x
x x´

+

- ´110

100

5000 115

100

( )

= 5600

Þ 22 5000 23 23x x+ ´ -

= ´5600 20

x = ´ - ´5000 23 5600 20

= -1000 115 112[ ]= 3000

17 (a) Let maximum number of
marks is x.

According to the question,

x x´ + = ´ -

25

100
50

42

100
52

Þ

42

100

25

100
52 50

x x
- = +

Þ

17

100
102

x
=

Þ x =

´

=

102 100

17
600.

18 (d) Reduction percentage in
consumption

=

+

´
ì

í

î

ü

ý

þ

R

R( )
%

100
100

= ´ =

15

115
100 13

1

23
%

19 (a) Venn diagram for passed
students

By Venn diagram, total passed

students = + + =5 75 10 90%.

\Failed students

= - =100 90 10%.

Let total students is x.

\ x ´ =

10

100
40

Þ x =

´

=

40 100

10
400%

09 Profit, Loss and Discount
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EXAMPLE 1 A person buys a cycle for ` 450

but because of certain urgency, he sells it for

` 350. Find his loss per cent.

(a) 22
2

9
% (b) 23

3

5
%

(c) 28
1

2
% (d) 31

1

9
%

Sol. (a) Given, CP = ` 450 and SP = ` 350

Loss = CP - SP = - =450 350 ` 100

By formula, loss% = ´

Loss

CP
100%

= ´ =

100

450
100

200

9
% %

= 22
2

9
%

Some Important Formulae

l (i) CP
SP 100

(100 P%)
or

SP 100

(100 L%)
=

´

+

´

-

(P =Profit, L=Loss)

(ii) SP
CP (100 P%)

100
or

CP(100 L%)

100
=

+ -

l (i) If CP of x articles is equal to SP of
y articles where x y> .

Then, profit % =

-

´

x y

y
100

(ii) If CP of x articles is equal to SP of y articles
where x y< .

Then, loss % =

-

´

y x

y
100

l If a person sells two similar articles, one at a gain of
a% and another at a loss of a%, then the seller
always incurrs a loss which is given by Loss %

=
æ

è

ç
ö

ø

÷

a

10

2

%

In this case, SP is immaterial.

EXAMPLE 2 Find the SP, when CP is ` 80 and

gain is 20%.

(a) ` 95 (b) ` 96 (c) ` 100 (d) ` 120

Sol. (b) Given, CP = ` 80 and gain = 20%

SP =

+æ

è

ç
ö

ø

÷ ´

100 Gain%

100
CP

SP =

+æ

è

ç
ö

ø

÷ ´ = ´

100 20

100
80

120

100
80 = ` 96

EXAMPLE 3 If the cost price of 9 pens is equal

to the selling price of 11 pens, then what is

gain or loss percentage?

(a) 19% (b) 17
8

3
% (c) 18

2

11
% (d) 19

2

3
%

Sol. (c) CP of 9 pens ( )x = SP of 11 pens ( )y

Clearly, x y<

Then, loss per cent =

-

´

11 9

11
100

= ´

2

11
100 = 18

2

11
%

EXAMPLE 4 A man sold two radios for ` 2000

each. On one he gains 16% and on the other

he losses 16%. Find his gain or loss per cent

in the whole transaction.

(a) 2.56% (b) 7.5% (c) 2.50% (d) 3%

Sol. (a) Here, a = 16%

According to the formula,

Loss % =
æ

è

ç
ö

ø

÷ =
æ

è

ç
ö

ø

÷ =

a

10

16

10

256

100

2 2

% % % = 2 56. %

Discount

Discount is defined as the amount of rebate given
on a fixed price (called as marked price) of an
article. It is given by merchants/ shopkeepers to
increase their sales by attracting customers.

\ Discount = Marked Price - Selling Price

and Discount

%
Marked price Selling price

Marked price
100=

-

´

EXAMPLE 5 An item is sold for ` 680 by

allowing a discount of 15% on its marked

price. The marked price of item is

(a) ` 700 (b) ` 800

(c) ` 900 (d) ` 1000

Sol. (b) Selling price of an item = ` 680

and rate of discount, r = 15%

Let marked price is x.

\ SP = MP - Discount

Þ 680
15

100
= - ´x x Þ

85

100
680

x
=

Þ x =

´

=

680 100

85
` 800
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Successive Discount

When two or more discount to given continuous
any item. If r r r1 2 3, , … are successive discounts
then, Equivalent single discount

= - ´

-

´

-

´100 100
100

100

100

100

1 2( )
....

r r

If only two discount r r1 2, then,

Equivalent single discount

= + -r r
r r

1 2
1 2

100

EXAMPLE 6 A shopkeeper on the eve of

Diwali allowed a series of discount on

television sets. Find the selling price of a

television set, if the marked price of

television is ` 1000 and successive discounts

are 10% and 20%.

(a) ` 800 (b) ` 850 (c) ` 720 (d) ` 830

Sol. (c) Single discount

= + -

´

= - =10 20
10 20

100
30 2 28%

\ SP = MP ´

-

= ´

-100

100
1000

100 28

100

discount %

= ´ =1000
72

100
` 720

1. A person buys a book for ` 200 and sells it for
` 225. What will be his gain percent?
(a) 13% (b) 14% (c) 18.4% (d) 12.5%

2. Anand buys an old scooter for ` 4700 and
spends ` 800 on its repairs. If he sells the
scooter for ` 5800, his gain per cent is

(a) 4
4

7
% (b) 5

5

11
% (c) 10% (d) 12%

3. If the cost price is 95% of the selling price, what
is the profit per cent?
(a) 4 (b) 4.75 (c) 5 (d) 5.26

4. A gold bracelet is sold for ` 14500 at a loss of
20%. What is the cost price of the gold
bracelet?
(a) ` 18125 (b) ` 17400 (c) ` 15225 (d) ` 16800

5. By selling a cycle for ` 2345, a student loses
19%. His cost price is nearly
(a) ` 4000 (b) ` 5000

(c) ` 3000 (d) ` 3500

6. If the selling price of a commodity is ` 440 with
a profit of 10%. The cost price of the
commodity is
(a) ` 400 (b) ` 405

(c) ` 410 (d) ` 415

7. By selling an article for ` 720, a man loses 10%.
At what price should he sell it to gain 5%?
(a) ` 840 (b) ` 890

(c) ` 1000 (d) ` 995

8. If selling price is doubled, the profit triples.
Find the profit per cent.

(a) 66
2

3
% (b) 100% (c) 105

1

2
% (d) 120%

9. Sam purchased 20 dozens of toys at the rate of
` 375 per dozen. He sold each one of them at
the rate of ` 33. What was his percentage profit?
(a) 3.5 (b) 4.5 (c) 5.6 (d) 6.5

10. By selling a watch for ` 480, a man gains 25%.
How much per cent would he gain by selling it
for ` 432?

(a) 15% (b) 6
1

4
% (c) 12

1

2
% (d) 25%

11. A vendor bought toffees at 6 for a rupee. How
many for a rupee must he sell to gain 20%?
(a) 3 (b) 4 (c) 5 (d) 6

12. A person buys some pencils at 5 for a rupee and
sells them at 3 for a rupee. His gain per cent will be

(a) 66
2

3
% (b) 76

2

3
% (c) 56

2

3
% (d) 46

2

3
%

13. The cost price of 20 articles is the same as the
selling price of x articles. If the profit is 25%,
then the value of
(a) 15 (b) 16 (c) 10 (d) 25

14. If the cost price of 20 articles is equal to the selling
price of 15 articles, find the profit per cent.

(a) 33
1

2
% (b) 33

1

3
% (c) 33

1

5
% (d) 33

1

7
%
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15. A furniture seller sells two tables at ` 1500 each.
He earned a profit of 20% on one table and
suffered a loss of 20% on the another table. Net
profit or loss in this deal is
(a) 4% loss (b) 4% profit

(c) Neither profit nor loss (d) 10% loss

16. On selling 17 balls at ` 720, there is a loss equal
to the cost price of 5 balls. The cost price of a
ball is
(a) ` 45 (b) ` 50

(c) ` 55 (d) ` 60

17. A man sold two horses for ` 29700 each. On
one he loss 10% while he gained 10% on the
other. The transaction gives
(a) profit (b) neither profit

(c) loss (d) insufficient data

18. A farmer bought a cow for a certain sum and
sold it at a loss of 15% at cost price. If he had

received 90 more, he would have gained 7
1

2
%

cost price. How much did the cow cost him?
(a) ` 440 (b) ` 400

(c) ` 1200 (d) ` 600

19. Profit by selling a toy for ` 450 is ` 30 more
than the loss by selling in for ` 320, find the
cost price of the toy.
(a) `350 (b) `370

(c) `400 (d) `420

20. On selling an article for ` 240/ a trader loses
4%. In order to gain 10%, he must sell that
article for
(a) `264 (b) `273.20

(c) `275 (d) `280

21. By selling lemon of 20 for ` 5, a man losses 40%.
How many ` 5 must be he sell to gain 20%?
(a) 10 (b) 5

(c) 12 (d) 4

22. A trader mixes 26 kg of rice at `20 per kg with 30
kg of rice of other variety at `36 per kg and sells
the mixture at `30 per kg. His profit per cent is
(a) No profit/loss (b) 5%

(c) 8% (d) 10%

23. Sneh gains 10% on selling a pen. If she sells it at
double the price, the profit per cent is
(a) 120% (b) 60%

(c) 100% (d) 200%

24. Ajay bought 15 kg of dal at the rate of
` 14.50 per kg and 10 kg at the rate of `13 per

kg. He mixed the both and sold the mixture at
the rate of `15 per kg. What was his total gain
in this transaction?
(a) `1.10 (b) `11 (c) `16.50 (d) `27.50

25. One-fourth of the total number of shoes in a
shop was on discount sale. What per cent of the
shoes were there on normal price?
(a) 25% (b) 50%

(c) 35% (d) 75%

26. If a shirt cost ` 64 after a 20% discount, then
its original price was
(a) ` 76.80 (b) ` 80

(c) ` 88 (d) ` 86.80

27. The difference between a discount of 40% on

` 500 and two successive discounts of 36% and

4% on the same amount is
(a) 0 (b) ` 2

(c) ` 1.93 (d) ` 7.20

28. After two successive discount of 35% and 10%

a man purchased a sari for ` 1170. What was

the price of the sari before discounts.
(a) `1800 (b) `1700

(c) `2000 (d) `1900

29. A shopkeeper marks his goods at 40% above the

cost price and allows a discount of 40% on the

marked price. His loss or gain is
(a) no loss no gain (b) 16% loss

(c) 16% gain (d) 20% gain

30. A wholesaler’s list price of a fan is `1250 and is

available to a retailer at a discount of 20%. For

how much should the retailer sell it, to earn a

profit of 15%?
(a) `1050 (b) `1205

(c) `1150 (d) `1000
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1. (d) Given that CP = ` 200

SP = ` 225

Profit = -SP CP

= ` ( )225 200- = ` 25

\ Gain % = ´

Profit

CP
100%

= ´

25

200
100% = 12.5%

2. (b) Anand’s investment

= +4700 800 = 5500

SP = 5800

\ Gain% = ´

300

5500
100 = 5

5

11
%

3. (d) Let SP = ` 100\ CP = ` 95

Profit = ` 100 95- =` ` 5

\ Profit %
Profit

CP
100= ´ %

= ´

5

95
100% =

100

19
% = 5.26%

4. (a) CP of bracelet

=

-

æ

è

ç
ö

ø

÷ ´

100

100 Loss%
SP

= ´ =

100

80
14500 18125`

6. (a) Cost price of commodity

=

+

´

é

ë

ê

ù

û

ú`
440

100 10
100 = ` 400

7. (a) SP = ` 720 and loss = 10%

\CP = ´ =

100

90
720 ` 800

Now, CP = ` 800 and

gain = 5%

\ SP =

+

´

100

100

Profit %
CP

= ´ =

105

100
800 ` 840

9. (c) CP = 375 20 7500´ =

SP = ´ ´33 12 20

= ´396 20 = `7920

Profit = - =7920 7500 420`

Profit % = ´ =

420

7500
100 5 6. %

11. (c) CP of a toffee = ` 1/6

\SP of a toffee

= ´ =

1

6

120

100

1

5
`

So, 5 toffees must be sold at `1.

12. (a) CP =

1

5
, SP =

1

3

Gain percentage

=

-

´

SP CP

CP
100

= -
æ

è

ç
ö

ø

÷ ´ = ´

1

3

1

5

100

1 5

2

3
100

/

= 66
2

3
%

15. (a) Required loss

=
æ

è

ç
ö

ø

÷

a

10

2

% =
æ

è

ç
ö

ø

÷

20

10

2

% = 4%

Thus, seller gets 4% loss in the

deal.

16. (d) After selling 17 balls, loss

equal to cost of 5 ball.

Let the cost price of one ball be

x.

and loss = CP - SP

SP = ` 720 (given)

5 17 720x x= -

Þ 720 17 5= -x x

Þ 12x Þ 720

Þ x = ` 60

19. (b) CP

=

±Ist SP + IInd SP dif.

of profit and loss

2

=

+ -

=

450 320 30

2

740

2
= `370

20. (c) Selling price = ` 240

Loss = 4%

Cost price = ´ =240
100

96
` 250

Profit = 10%

Selling price =

´250 110

100

= ` 275

22. (b) CP = ´ + ´26 20 30 36

= +520 1080

= ` 1600

SP = ´ =56 30 ` 1680

Profit = - =1680 1600 ` 80

\Profit % = ´ =

80

1600
100 5%

24. (d) Total CP

= ´ + ´14 50 15 13 10.

= ` 347.5

Total SP = ´ +15 15 10( )

= ´ =15 25 375

Profit = - =375 347 5. ` 27.5

25. (d) Normal price %

= ´ =

3

4
100 75% %

26. (b) Let the original cost of shirt

be ` x.

\ x x- ´ =

20

100
64

Þ

x

5
16= Þ x = ` 80

27. (d) SP at 40% discount = 60%

of `500 = `300

SP after two successive

discount of 36% and 4%

= 96% of (64% of 500)

=

96

100

64

100
500´ ´ = `307.20

\ Required difference = `7.20

28. (c) The price of sari before
discounts

= ´ ´1170
100

65

100

90

= `2000

30. (c) SP = ´1250
80

100

´ =

115

100
1150`
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Simple Interest

When the interest is calculated uniformly on the
amount throughout the loan period, then that is
simple interest.

SI =
PTR

100

where SI ® Simple Interest

T ® Time

P ® Principal on which interest is calculated

R ® Rate

Amount ( )A P= + SI

EXAMPLE 1 Find simple interest on ` 4800  at

8% per annum for 10 months.

(a) ` 400 (b) ` 420 (c) ` 320 (d) ` 510

Sol. (c) P = `4800 , R = 8% per annum,

T =

10

12
yr =

5

6
yr

\ SI =

´ ´P R T

100
=

´ ´

´

4800 8 5

6 100
= ` 320

EXAMPLE 2 A sum doubles in 20 yr at simple

interest. How much is the rate?

(a) 5% per annum (b) 8% per annum

(c) 5.5% per annum (d) 8.5% per annum

Sol. (a) Let sum = P

Then, amount = 2P, SI = - =2P P P

\ R
P T

=

´

´

SI 100
=

´

´

P

P

100

20

R = 5% per annum

Compound Interest

When the interest calculated on a sum of money
which includes principal and interest calculated for
previous year, then that is compound interest.

l Let principal = ` P, Rate = R % per annum,

Time = n yr, then Amount ( )A P
R

n

= +
æ

è

ç
ö

ø

÷1
100

CI = A – P

EXAMPLE 3 The population of a city increases

at the rate of 15% per annum. If its

population was 4000 at the end of year 2012,

what will be its population at the end of

year 2014?

(a) 5530 (b) 4680 (c) 4560 (d) 5290

Sol. (d) Here, R = 15%, n = 2, P = 4000

According to the formula,

Population after n yr = +
æ

è

ç

ö

ø

÷P
R

n

1
100

\ Population after 2 yr = 4000 1
15

100

2

+
æ

è

ç

ö

ø

÷

= ´ ´4000
23

20

23

20
= ´10 529

= 5290

EXAMPLE 4 In what time will ` 1000 become
` 1331 at 10% per annum compounded
annually?
(a) 4 yr (b) 3 yr

(c) 6 yr (d) 8 yr

Sol. (b) Principal = ` 1000, Amount = ` 1331

Rate = 10% per annum

Let the time be n yr.

Then, 1000 1
10

100
1331´ +

æ

è

ç

ö

ø

÷

é

ë

ê

ù

û

ú =

n

Þ

11

10

1331

1000

æ

è

ç

ö

ø

÷ =

n

=
æ

è

ç

ö

ø

÷

11

10

3

Þ n = 3 yr
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Important Formulae
l When interest is compounded annually and rate of

interest be R1% during 1st year and R2% during
2nd year and R3 % during 3rd year, then,

Amount = +
æ

è

ç
ö

ø

÷P
R

1
100

1 1
100

2
+

æ

è

ç
ö

ø

÷

R
1

100

3
+

æ

è

ç
ç

ö

ø

÷
÷

R

l When interest is compounded half-yearly then,

Amount = ´ +

´

æ

è

ç
ö

ø

÷P
R

n

1
2 100

2

l When interest is compounded quarterly, then

Amount = ´ +

´

æ

è

ç
ö

ø

÷P
R

n

1
4 100

4

EXAMPLE 5 What sum of money at compound

interest will amount to ` 4499.04 in 3 yr, if

the rate of interest is 3% for the 1st yr, 4%

for the 2nd yr and 5% for the 3rd yr?

(a) ` 3000 (b) ` 2198 (c) ` 4000 (d) ` 3300

Sol. (c) Given that, A = ` 4499 04. , R1 3= %,

R2 4= %, R3 5= % and P = ?

Now, according to the formula,

Amount = +
æ

è

ç

ö

ø

÷ +
æ

è

ç

ö

ø

÷ +
æ

è

ç

ö

ø

÷P
R R R

1
100

1
100

1
100

1 2 3

Þ 4499 04 1
3

100
1

4

100
. = +

æ

è

ç

ö

ø

÷ +
æ

è

ç

ö

ø

÷P 1
5

100
+

æ

è

ç

ö

ø

÷

Þ 4499 04. = P(1.03) (1.04) (1.05)

\ P =

´ ´

4499 04.

1.03 1.04 1.05
= =

4499.04

1.12476
` 4000

EXAMPLE 6 Find the compound interest on

` 10000 in 2 yr at 4% per annum the interest

being compounded half-yearly.

(a) ` 836 (b) ` 824.32 (c) ` 324 (d) ` 868

Sol. (b) Principal = ` 10000,

Rate = 2% per half-year

Time = 2 yr = 4 half-year

\ Amount = 10000 1
2

100

4

´ +
æ

è

ç

ö

ø

÷

é

ë

ê

ù

û

ú

= ´ ´ ´ ´10000
51

50

51

50

51

50

51

50
= ` 10824.32

\ CI = ` 1082432 10000. - = ` 82432.

EXAMPLE 7 Find the compound interest on

` 8000 at 20% per annum for 9 months,

compounded quarterly.

(a) ` 1300 (b) ` 1261 (c) ` 1330 (d) ` 1260

Sol. (b) Given that, P = ` 8000, n = 9 months = 3/4 yr

and R = 20% per annum

According to the formula,

Amount = +

´

æ

è

ç
ç

ö

ø

÷
÷

P
R

n

1
4 100

4

= +
æ

è

ç

ö

ø

÷

´

8000 1
20

400

3 4 4/

= +
æ

è

ç

ö

ø

÷8000 1
5

100

3

= ´ ´ ´8000
21

20

21

20

21

20
= ` 9261

\ CI = 9261 - 8000 = ` 1261

1. Find the simple interest due after 120 days for
` 4800 at 10%.
(a) `157.80 (b) `157 (c) `156.01 (d) `124.93

2. Find the rate of interest at which ` 100 becomes
` 200 in 10 yr.
(a) 10% (b) 15% (c) 8% (d) 17%

3. Rina borrows a loan of ` 1200 at simple interest
and the number of years is equal to the rate per
cent per annum and she give ` 432 as interest.
Find the rate of interest.
(a) 3.6% (b) 6%

(c) 18% (d) Cannot be determined

4. A man took loan from a bank at the rate of 12%
per annum simple interest. After 3yr he had to
pay `5400 interest only for the period. The
principal amount borrowed by him was
(a) ` 2000 (b) ` 10000 (c) ` 15000 (d) ` 20000

5. A sum of money at simple interest amount to
` 815 in 3 yr and to ` 854 in 4 yr. The sum is
(a) ` 650 (b) ` 690 (c) ` 698 (d) ` 700

6. The rate of interest is 6% per annum in a bank.
If an interest of ` 1350 is to be earned in 5yr,
then the amount of money deposited is
(a) ` 13500 (b) ` 4500

(c) ` 5400 (d) ` 4800
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7. Sudha borrowed ` 400 from her friend at the

rate of 12% per annum for 2
1

2
yr. The interest

and the amount paid by her were
(a) ` 140, ` 540 (b) ` 130, ` 530

(c) ` 125, ` 525 (d) ` 120, ` 520

8. A borrowed ` 5000 from B at simple
interest. After 4 yr, B received ` 1000 more
than the amount given to B on loan. The
rate of interest was
(a) 5% (b) 25% (c) 20% (d) 4%

9. In what time does a sum of money becomes
four times at the simple interest rate of 10% per
annum?
(a) 30 yr (b) 25 yr (c) 35 yr (d) 40 yr

10. Find the simple interest on ` 1600 at 6% per
annum for 146 days.
(a) ` 42.50 (b) ` 30.60 (c) ` 38.40 (d) ` 40

11. Arun invests ` 10250 at 4% per annum simple
interest to obtain a total amount of ` 12710.
For how many years did he invest the sum?
(a) 6 (b) 8 (c) 5 (d) 4

12. A certain sum is invested at simple interest. If
it triples in 10 yr, what is the rate of interest?
(a) 18% per annum (b) 20% per annum

(c) 22% per annum (d) 25% per annum

13. A certain sum of money at simple interest

amounts to ` 4320 in 2
1

2
yr and to ` 4752 in

4 yr. The rate of interest per annum is

(a) 8% (b) 8
1

2
% (c) 7

1

2
% (d) 9%

14. A lent be ` 5000 to B for 2 yr and ` 3000 to C

for 4 yr on simple interest at the same rate of
interest and received ` 2200 in all from both as
interest. The rate of interest per annum is
(a) 8% (b) 9% (c) 10% (d) 12%

15. The simple interest on ` 7380 from 11 May,
1987 to 11 September, 1987 at 5% per annum.
(a) ` 123 (b) ` 103 (c) ` 200 (d) ` 223

16. A man borrows ` 50000 at 4% compound
interest per annum. Then, the total amount of
money he has to pay after 2 yr is
(a) ` 54080 (b) ` 50480

(c) ` 54000 (d) ` 54800

17. A sum of money doubles itself at compound
interest in 15 yr. In how many years will it
become eight times?
(a) 20 yr (b) 40 yr (c) 35 yr (d) 45 yr

18. Richa invested an amount of ` 10000 at
compound interest rate of 10% per annum. How
much will she get after 3 yr?
(a) ` 12340 (b) ` 13210 (c) ` 13320 (d) ` 13310

19. The compound interest on a sum at the rate of
5% for 2 yr is ` 512.50. The sum is
(a) ` 5200 (b) ` 4800 (c) ` 5000 (d) ` 5500

20. At what rate per cent compound interest, will
` 400 amount to ` 441 in 2 yr?
(a) 4% (b) 5% (c) 6% (d) 3%

21. In how many years will ` 2000 amount to
` 2420 at 10% per annum compound interest?

(a) 3 (b) 2
1

2
(c) 2 (d) 1

1

2

22. How much will ` 25000 amount in 2 yr at
compound interest, if the rates for the successive
years be 4 and 5% per year?
(a) ` 26600 (b) ` 27300 (c) ` 27100 (d) ` 28050

23. A sum of money becomes ` 13380 after 3 yr
and ` 20070 after 6 yr on compound interest.
The sum is
(a) ` 8800 (b) ` 8890 (c) ` 8920 (d) ` 9040

24. What is the principal amount which earns ` 132
as compound interest for the second year at
10% per annum?
(a) ` 1000 (b) ` 1200 (c) ` 1320 (d) ` 1188

25. The population of a town increases at the rate of
10% per annum. If its population is 5000 at
today. What will be its population after 2 yr.
(a) 5050 (b) 5500 (c) 6050 (d) 6200

26. After what time will them sum of ` 4000
becomes ` 4640 at 4% per annum simple
interest?
(a) 3 yr (b) 4 yr (c) 2 yr (d) 6 yr

27. What will be the amount if a sum of ` 2500 is
invested for 1 yr at 4% per annum compound
interest, interest being compounded half-yearly?
(a) ` 2525 (b) ` 2601 (c) ` 2600 (d) ` 2709

28. The compound interest on a certain sum of
money for 2 yr at 10% per annum is ` 4200.
The simple interest on the same sum at the
same rate and for the same time will be
(a) ` 4000 (b) ` 3500

(c) ` 3000 (d) ` 3750

29. A certain sum of money placed as compound
interest amounts to ` 2200 in 1 yr and to
` 2420 in 2 yr. The rate of interest per annum is
(a) 5% (b) 15%

(c) 10% (d) 20%
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1. (a) Given, principal = ` 4800

Rate = 10%, Time = 120 days

SI =

´ ´P R T

100
=

´ ´

´

4800 10 120

100 365

= ` 157.80

2. (a) Principal = ` 100, Time = 10 yr

Amount = ` 200,

Simple interest

= -200 100 = ` 100

Rate =

´

´

SI 100

P T

=

´

´

=

100 100

100 10
10%

3. (b) Given, time = rate of

interest = r

Then, 432
1200

100
=

´ ´r r

Þ r
2 432 100

1200
=

´

Þ r
2

36= Þ r = 36

\ r = 6%

4. (c) Let amount of loan = ` x

SI =

´ ´Amount Rate Time

100

5400
12 3

100
=

´ ´x

x =

´5400 100

36
= `15000

6. (b) Given, Rate = 6% per annum,

Time = 5 yr,

Interest = ` 1350

Let amount = ` x
Then, Simple Interest

=

´ ´Amount Rate Time

100

Þ 1350
6 5

100
=

´ ´x

Þ

1350 100

30

´

= x

Þ x = ´45 100 = ` 4500

7. (d) SI =

´ ´

´

=

400 5 12

2 100
120`

A P= + = +SI ( )400 120 = ` 520

8. (a) SI =

´ ´P R T

100

1000
5000 4

100
=

´ ´R

\ R =

´

´

1000 100

5000 4
= 5%

9. (a) Let principal amount is ` P.

\ A P= 4

and SI = - =4 3P P P

\ 3
10

100
P

P t
=

´ ´

Þ t = 30 yr

10. (c) Here, P = ` 1600, R = 6% per

annum and T =

146

365
yr

\ SI =

´ ´P R T

100

= ´ ´
æ

è

ç
ö

ø

÷1600
6

100

146

365

=

192

5
= ` 38 40.

11. (a) P = ` 10250, R = 4% per

annum,

SI = ` ( )12710 10250- = ` 2460

Now, T
P R

=

´

´

100 SI

=

´

´

100 2460

10250 4
= 6 yr

12. (b) Let the sum be ` x.

Then, SI = ` ( )3x x- = ` 2x

\ 2
10

100
x

x R
=

´ ´

\ R = 20% per annum

14. (c) Suppose rate of interest per

annum = r%

According to the question,

5000 2

100

3000 4

100

´ ´

+

´ ´r r

= 2200

Þ 100 120 2200r r+ =

Þ 220 2200r =

Þ r = =

2200

220
10%

15. (a) SI =

´ ´P R T

100

=

´ ´

´

=

7380 5 1

100 3
` 123

T = = =
æ

è

ç
ö

ø

÷4
4

12

1

3
months yr

16. (a) Given, Rate = 4%

Amount = ` 50000, Time = 2 yr

Then, the total amount of money

= +
æ

è

ç
ö

ø

÷50000 1
4

100

2

= ´ ´50000
26

25

26

25

= ´80 676

= ` 54080

18. (d) A P
r

= +
æ

è

ç
ö

ø

÷1
100

3

A = +
æ

è

ç
ö

ø

÷10000 1
10

100

3

= ´ ´ ´10000
11

10

11

10

11

10

= `13310

19. (c) CI = +
æ

è

ç
ö

ø

÷ -

é

ë

ê

ê

ù

û

ú

ú

P
R

1
100

1

2

Þ 512.50 = +
æ

è

ç
ö

ø

÷ -

é

ë

ê

ê

ù

û

ú

ú

P 1
5

100
1

2

\ P
.

=

´512 50 400

41

= ` 5000

21. (c) A P
r

n

= +
æ

è

ç
ö

ø

÷1
100

Þ 2420 2000 1
100

= +
æ

è

ç
ö

ø

÷

r
n

Þ

2420

2000
1

10

100
= +

æ

è

ç
ö

ø

÷

n

=
æ

è

ç
ö

ø

÷

11

10

n

Þ

121

100

11

10
=

æ

è

ç
ö

ø

÷

n

Þ

11

10

11

10

2
æ

è

ç
ö

ø

÷ =
æ

è

ç
ö

ø

÷

n

Þ n = 2 yr
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Solutions

Answers

1 (a) 2 (a) 3 (b) 4 (c) 5 (c) 6 (b) 7 (d) 8 (a) 9 (a) 10 (c)

11 (a) 12 (b) 13 (a) 14 (c) 15 (a) 16 (a) 17 (d) 18 (d) 19 (c) 20 (b)

21 (c) 22 (b) 23 (c) 24 (b) 25 (c) 26 (b) 27 (b) 28 (a) 29 (c)



Ratio

The number of times one quantity contains
another quantity of the same kind is called
ratio of two unit.

Thus, the ratio a to b is the fraction
a

b
written as

a b: .

EXAMPLE 1 What is the ratio of 80 paise

and

` 5?

(a) 2 : 25 (b) 4 : 35

(c) 4 : 25 (d) 6 : 35

Sol. (c) Here, we have 80 paise

and ` 5 = ´5 100

= 500 paise

\ Their  ratio = =

80

500
4 25:

Properties of Ratio
Some properties of ratio are as follows

l a b: is the equivalent rationa nb: , wheren is any natural

number.

l a b
2 2: is the duplicate ratio of a b: .

l a b: is the sub-duplicate ratio of a b: .

l a b
3 3: is the triplicate ratio of a b: .

l a b
3 3: is the sub-triplicate ratio of a b: .

EXAMPLE 2 The equivalent ratio of 5 : 7 is

(a) 7 : 5 (b) 25 : 49 (c) 25 : 35 (d) 49 : 25

Sol. (c) 5 7 5 5 7 5: := ´ ´ = 25 35:

Proportion

The equality of two ratios is called proportion.

Let a b c, , and d are four quantities, then the
proportion are a b c d: :: : .
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22. (b) A P
r r

= +
æ

è

ç
ö

ø

÷ +
æ

è

ç
ö

ø

÷1
100

1
100

1 2

Þ A = +
æ

è

ç
ö

ø

÷ +
æ

è

ç
ö

ø

÷25000 1
4

100
1

5

100

Þ =
æ

è

ç
ö

ø

÷ ´
æ

è

ç
ö

ø

÷25000
104

100

105

100
;

\ A = ` 27300

25. (c) P = 5000, r = 10%, n = 2 yr

\ A P
r

n

= +
æ

è

ç
ö

ø

÷1
100

= +
æ

è

ç
ö

ø

÷5000 1
10

100

2

= ´ ´5000
11

10

11

10

= 6050

26. (b) P = ` 4000, A = ` 4640,

R = 4%, T = ?

\ SI = -A P

= -4640 4000

= ` 640

SI =

PRT

100

640
4000 4

100
=

´ ´T

T =

´

´

=

640 100

4000 4
4 yr

27. (b) P = ` 2500, R = 4% per

annum

Þ

4

2
2= % half yearly

T = 1yr = 2 half year

Þ A P
r

T

= +
æ

è

ç
ö

ø

÷1
100

Þ A = +
æ

è

ç
ö

ø

÷2500 1
2

100

2

Þ A = ´ ´2500
51

50

51

50

A = ` 2601

29. (c) For 2nd yr,

P = ` 2200,

Interest = - =2420 2200 220`

Time = 1yr

\SI =

PRT

100

220
2200 1

100
=

´ ´R

Þ R =

´

=

220 100

2200
10%

11 Ratio and Proportion
Chapter



Properties of Proportion
l In the proportion a b c d a: :: : ; and d are extreme

values and b and c are mean values.
i.e. Product of extreme = Product of means
Þ a d b c´ = ´

l If x is the third proportional to a b, , then
a b b x: :: : .

l The fourth proportional to a b, and c will be,

i.e. a b c d: :: : Þ a d b c´ = ´ Þ d
bc

a
=

l Mean proportional between a and b is ab.

l If
a

b

c

d
= , then

a b

a b

c d

c d

+

-

=
+

-

and
a b

a b

c d

c d

-

+

=
-

+

[componendo and dividendo]

EXAMPLE 3 If 10, 20, x and 40 are in a

proportion, the value of x will be

(a) 5 (b) 20 (c) 30 (d) 80

Sol. (b) 10, 20, x and 40 are in proportion

\

10

20 40
=

x
Þ x =

´

=

10 40

20
20

EXAMPLE 4 The ratio of third proportional to

12 and 30 and the mean proportional

between 9 and 25 is

(a) 2 : 1 (b) 5 : 1 (c) 7 : 15 (d) 9 : 14

Sol. (b) Third proportional of 12 and 30

=

´

=

30 30

12
75

Mean proportional of 9 and 25 = ´ = ´ =9 25 3 5 15

\Required ratio = =

75

15
5 1: .

1. The ratio of 40 m and 2 km is
(a) 1 : 50 (b) 2 : 35 (c) 1 : 40 (d) 3 : 25

2. The simplest ratio of 125 : 100 is equal to
(a) 2 : 1 (b) 1 : 2 (c) 5 : 4 (d) 4 : 5

3. If two numbers are in the ratio of 5 : 8 and if 9
be added to each, the ratio becomes 8 : 11. The
lower number is
(a) 10 (b) 13 (c) 12 (d) 15

4. If x y: : ,= 3 4 then the value of
5 2

7 2

x y

x y

-

+

is

(a)
7

25
(b)

7

23
(c)

7

29
(d)

7

17

5. Ratio of boys to the girls in a class is 5 : 4.
Which of the following cannot be the number
of students in the class?
(a) 45 (b) 72 (c) 108 (d) 98

6. The two numbers are in the ratio 2 3: and their
product is 96. The sum of the numbers is
(a) 5 (b) 20 (c) 101 (d) 102

7. The ratio of three numbers is
1

2

1

3

1

4
: : .

If the difference between the greatest and the
least is 48, then the middle number is
(a) 24 (b) 32 (c) 52 (d) 64

8. `700 is divided among A B, and C in such a
way that the ratio of the amounts of A and B is
2 : 3 and that of B and C is 4 : 5. Find the
amounts (in `) each received, in the order A B,
and C .
(a) ` 150, ` 250, ` 300 (b) ` 160, ` 240, ` 300

(c) ` 150, ` 250, ` 290 (d) ` 150, ` 240, ` 310

9. In a bag of ` 20 the coins of 50 paise and
25 paise are in the ratio of 1 : 3. Then, find the
number of coins of 50 paise and 25 paise each.
(a) 12, 36 (b) 16, 48 (c) 15, 45 (d) 14, 42

10. If p q: := 3 4 and q r: : .= 8 9 Then, p r: is equal
to
(a) 1 3: (b) 3 2:

(c) 2 3: (d) 1 2:

11. Ratio between the monthly incomes of A and B

is 9 : 8 and the ratio between their expenditures
is 8 : 7. If they save ` 500 each, then A’s
monthly income is
(a) ` 3500 (b) ` 4000

(c) ` 4500 (d) ` 5000

12. In a mixture of 50 L of milk and 5 L water, how
much water must be added so that the ratio of
milk and water may be 5 : 1?
(a) 10 L (b) 5 L (c) 3 L (d) 2 L
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1. (a) Here,  we have 40 m

and 2 km = ´ =2 1000 2000 m

So that, ratio of 40 m and

2000 m

= 40 2000: = 1 50:

2. (c) 125 100 25 5 25 4: := ´ ´

= 5 4: [divide by 25]

3. (d) Let the numbers be 5x and

8x.

By given condition,
5 9

8 9

8

11

x

x

+

+

=

Þ 55 99x + = +64 72x

Þ 9 27x = Þ x = 3

Hence, lower number = 5x

= ´ =5 3 15

4. (c)Q
x

y
k= =

3

4
(let)

Þ x = =3 4k y k,

Now,
5 2

7 2

5 3 2 4

7 3 2 4

x

x

-

+

=

-

+

y

y

k k

k k

( ) ( )

( ) ( )

=

-

+

= =

15 8

21 8

7

29

7

29

k k

k k

k

k

5. (d) The total number of

students should be divisible by

( )5 4 9+ = ,

i.e. 98 is the only number,
which is not divisible by 9.

6. (b) Let numbers are 2 x and 3x.

\ 2 3 96x x´ =

Þ x
2 96

6
16= = Þ x = 4

Hence, required sum

= + = = ´ =( )2 3 5 5 4 20x x x

7. (d) Ratio of the numbers

=

1

2

1

3

1

4
: : = 6 4 3: :

Let the numbers are 6x, 4x and

3x.

According to the question,
6 3 48x x- = Þ 3 48x =

Þ x = =

48

3
16

\The middle number

= = ´ =4 4 16 64x

8. (b) A B: := 2 3; B C: := 4 5

A B C: : : := 8 12 15

A’s share =

´

=

700 8

35
160`

B’s share =

´

=

700 12

35
240`

C’s share =

´

=

700 15

35
300`

9. (b) Let the number of coins of

50 paise and 25 paise are x

and 3x respectively.

\Amount = ´ + ´x x
50

100
3

25

100

Þ 20
2

3

4
= +

x x
Þ 20

2 3

4
=

+x x

Þ 5 20 4x = ´ Þ x =

´

=

20 4

5
16

\Number of coins of 50 paise

and 25 paise are 16 and 48.

10. (c)Q p q: := 3 4

and q r: := 8 9

\ p r
p

q

q

r
: = ´ = ´ =

3

4

8

9

2

3

= 2 3:

11. (c) Let A’s monthly income

= ` 9x and

B’s monthly income = ` 8x

According to the question,

Ratio between their

expenditures = 8 7:

Þ

9 500

8 500

8

7

x

x

-

-

=

Þ 63 3500 64 4000x x- = -

Þ x = 500

\ A’s monthly income

= ´9 500 = ` 4500

12. (b) Let x L water may be mixed.

\

50

5

5

1+

=

x

Þ 25 5 50+ =x Þ 5 50 25x = -

Þ x = =

25

5
5L

13. (d)Q 2 32: : : :x x

Þ ( )x 2 2 32 64= ´ =

\ x = 8

14. (c) Let third proportional of 10

and 30 is b, then

( )30 102
= ´ b

Þ b =

´

=

30 30

10
90

15. (c) Fourth proportion of 10, 20, 30

=

´

=

20 30

10
60

Mean proportion between 40

and 90

= ´ =40 90 60

Required ratio = =

60

60
1 : 1
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Solutions

13. The value of x in 2 32: : : :x x is
(a) 64 (b) 34 (c) 30 (d) 8

14. Third proportional of 10 and 30 is
(a) 40 (b) 30 (c) 90 (d) 33

15. The ratio of fourth proportion 10, 20, 30 and
the mean proportion between 40 and 90 is
(a) 1 : 2 (b) 2 : 1

(c) 1 : 1 (d) 1 : 3

Answers

1 (a) 2 (c) 3 (d) 4 (c) 5 (d) 6 (b) 7 (d) 8 (b) 9 (b) 10 (c)

11 (c) 12 (b) 13 (d) 14 (c) 15 (c)



An association of two or more persons, who put
their money together in order to carry on a certain
business is known as partnership and the persons
are called partners. There are many types of
partnership simple partnership, compound
partnership, sleeping partnership and working
partnership. In all partnership after a certain time
period, partners distribute the profit of the business
in the ratio of their investments.

i.e., Ratio of profit = Ratio of investments

Here, investments = Their money × Time period

EXAMPLE 1 Seema, Sonia and Akshita opened

shop in partnership with their investment

` 27000, ` 81000 and ` 72000 respectively.

Profit was distributed between them at the

end of the years. If share of Sonia is ` 36000

in profit, then total profit was

(a) ` 80000 (b) ` 98000

(c) ` 108000 (d) ` 116000

Sol. (a) Let total profit was ` x.

Ratio of their investment = 27000 81000 72000: :

= 3 9 8: :

Also, share of Sonia = ` 36000 (given)

\

9

3 9 8
36000

+ +

´ =x Þ x =

´36000 20

9
= ` 80000

EXAMPLE 2 A and B started a business by

investing ` 10400 and ` 14300 in

partnership. After 4 months C had joined

them by investing ` 9100. If total profit in

the end of year was ` 11360, then share of C

in profit was

(a) ` 2520 (b) ` 2240 (c) ` 2660 (d) ` 2100

Sol. (b) Ratio of their investment

= ´ ´ ´10400 12 14300 12 9100 8: :

= 1248 1716 728: : = 24 33 14: :

and total profit = ` 11360

\Share of C =

+ +

´

14

24 33 14
11360 =

´14 11360

71

= ` 2240

1. Ramesh started a business investing ` 30000.
6 months later, Yogesh joined by investing
` 15000. If they make a profit of ` 10000 at the
end of the year, how much is the share of
Ramesh?
(a) ` 8000 (b) ` 7500 (c) ` 6000 (d) ` 2000

2. A B, and C invested ` 26000, ` 34000 and
` 10000 respectively in a business. At the end of
the year, they earn a profit of ` 3500. B’s share
of profit is
(a) ` 1200 (b) ` 1500 (c) ` 1700 (d) ` 1900

3. Amit started a business investing ` 25000. After
3 months, Vinay joined him with a capital of
` 30000. At the end of the year, they make a
profit of ` 19000. What will be Amit’s share in
the profit?
(a) ` 9423 (b) ` 10250

(c) ` 12500 (d) None of these

4. Gopal started a business with `3000. After six
months, Dinesh invested ` 2000. If at the end of
the year, they gained ` 2000, then Dinesh’s share
in the profit was
(a) ` 1773 (b) ` 1950 (c) ` 866 (d) ` 500
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1 (a)Q Ratio of their investments

= ´ ´30000 12 15000 6: = 4 1:

and total profit = ` 10000

\Ramesh’s share

=

´10000 4

5
= ` 8000

2 (c) A B C: : := 26000 34000

: 10000 = 13 17 5: :

B’s share = ´
æ

è

ç
ö

ø

÷` 3500
17

35

= ` 1700

3 (d) Amit : Vinay

= ´ ´( : )25000 12 30000 9

= =300000 270000 10 9: :

Amit’s share

= ´
æ

è

ç
ö

ø

÷` 19000
10

19
= ` 10000

4 (d)Q Ratio of investments of

Gopal and Dinesh

= ´ ´3000 12 2000 6:

= 3 1:

and total profit = ` 2000

\ Dinesh’s share =

´2000 1

4

= ` 500

5 (b)Q B’s share in investment

= ` 40000

and A’s share in investment

= ´

3

4
40000

= ` 30000

\ Ratio of their investments

= 30000 40000: = 3 4:
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Answers

5. A’s share in a business is 3 4/ th of B’s share. B got a
profit of ` 1200 by investing ` 40000 in the
business. What will be the ratio of A’s profit to his
investment in the business?
(a) 100 : 3 (b) 3 : 100

(c) 3 : 10 (d) None of these

6. Ranjan invests ` 15000 and starts a business.
After 3 months, Ajay invests ` 45000 and joins
the business. At the end of a year, total profit is
` 5850. Then, what is the difference between
Ranjan’s and Ajay’s share in profit?
(a) ` 2250 (b) ` 1800

(c) ` 83572 (d) ` 4050

7. A and B started a business by investing ` 50000
and ` 60000 in partnership. A is a active
partner in business, for it to give each month
` 1000 extra A s’ . If total profit in the end of
year was ` 34000, then share of B in profit was
(a) ` 22000 (b) ` 12000

(c) ` 18000 (d) ` 10000

8. A, B, C started a shop by investing ` 36000,
` 81000 and ` 63000, respectively. At the end
of one year, B’s share of total profit was
` 36000. What was the total profit?
(a) ` 108000 (b) ` 116000

(c) ` 80000 (d) ` 92000

9. An amount of ` 900 is to be distributed among
A, B and C in the proportion 4 : 5 : 6, respectively.

What will be the difference between A’s share
and C ’s share, respectively?
(a) ` 60 (b) ` 100

(c) ` 90 (d) None of these

10. A and B started a business with initial investments
in the ratio 12 : 11 and their annual profits were
in the ratio 4 : 1. If A invested the money for
11 months, B invested the money for
(a) 3 months (b) 4 months

(c) 5 months (d) 7 months

11. A started a business with ` 4500 and was joined
afterwards by B with ` 5400. If the profits at the
end of the year were divided in the ratio
2 : 1, B joined the business after
(a) 4 months (b) 5 months

(c) 6 months (d) 7 months

12. A B C, , subscribe ` 50000 for a business. A

subscribes ` 4000 more than B and B ` 5000
more than C. Out of a total profit of ` 35000,
A receives
(a) ` 8400 (b) ` 11900

(c) ` 13600 (d) ` 14700

13. A and B invest in the ratio 3 5: . After
6 months, C joins the business investing an
amount equal to B¢s. At the end of the year
what will be the ratio of their profits?
(a) 6 : 10 : 5 (b) 3 : 5 : 2

(c) 8 : 10 : 5 (d) 3 : 5 : 5

Solutions

1 (a) 2 (c) 3 (d) 4 (d) 5 (b) 6 (a) 7 (b) 8 (c) 9 (d) 10 (a)

11 (d) 12 (d) 13 (a)



Let A’s share in profit = x

\

x

1200

3

4
=

Þ x =

´3 1200

4
= ` 900

Hence, required ratio

= 900 30000: = 3 100:

6 (a)Q Ratio of their investments

= ´ ´15000 12 45000 9:

= 180 405: = 4 9:

and total profit = ` 5850

\ Required difference

=

-

+

´

9 4

9 4
5850 =

´5 5850

13

= ` 2250

7 (b) To give extra money A s’ for

active partnership

= ´ =1000 12 12000`

\Real profit = -34000 12000

= ` 22000

Ratio of profit A s’ and B s’

= 50000 60000: = 5 6:

\Profit B s’ =

+

´

6

5 6
22000

= ´ =6 2000 12000`

8 (c) A B C: :

= 36000 81000 63000: :

= 4 9 7: :

Let the total profit be ` x.

Then, B’s share = ´
æ

è

ç
ö

ø

÷` x

9

20

\ 36000
9

20
=

x

Þ x =

´

=

36000 20

9
80000`

9 (d) Let shares of A, B and C are

4x, 5x and 6x, respectively.

4 5 6 900x x x+ + =

Þ x = =

900

15
60`

Hence, required difference

= - =6 4 2x x x = ´2 60 = ` 120

10 (a) Let the investments of A and

B be ` 12 x and ` 11x,

respectively.

Suppose B invested the money

for y months. Then,

A B y: ( ) : ( )= ´ ´12 11 11x x

= =( : ) ( : )132 11 12x x y y

\

12 4

1
4 12

y
y= Þ = Þ =y 3

Hence, B invested the money

for 3 months.

11 (d) Suppose B remained in the

business for x months.

Then,

A B: ( ) : ( )= ´ ´4500 12 5400 x

= =( : ) ( : )54000 5400 10x x

\

10 2

1x

=

Þ 2 10 5x x= Þ =

Thus, B remained in the

business for 5 months. So, B

joined the business after

7 months.

12 (d) Let the investments of C B,

and A be ` x, ` ( )x + 5000 and

` ( )x + 9000 , respectively. Then,

x x x+ + + +( ) ( )5000 9000

= 50000

Þ 3 36000x = Þ x = 12000

\ C B= =` `12000 17000,

and A = ` 21000.

A B C: : = 21000 17000 12000: :

= 21 17 12: :

A’s share = ´
æ

è

ç
ö

ø

÷35000
21

50

= ` 14700

13 (a)Q Investment of A for 1 yr

= ´ =3 12x ` 36x

Investment of B for 1 yr

= ´ =5 12x ` 60x

and investment of C for 1 yr

= ´5 6x = ` 30x

\ Ratio of their profits

= 36 60 30x x x: : = 6 10 5: :
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In this chapter conceptual clarity of
relationship between working efficiency and
time is very important to understand.

Working efficiency is the work done by an
individual in one day and this efficiency is
inversely proportional to the number of
days to complete a work.

Some Rules
l If a person can do a piece of work in ‘n’ days, he will do

1/n of the work in one day.
l If M1 persons can doW1work in D1 daysT1 hours per

day and M 2 persons can do W2 work in D2 days T2

hours per day then,
M D T

W

M D T

W

1 1 1

1

2 2 2

2

=

13
Time, Work and
Unitary Method

Chapter



EXAMPLE 1 Vandana complete a work in

35 days. What work will she do in 1 day?

(a)
1

35
(b)

2

5

(c)
3

7
(d) None of these

Sol. (a) We know that, if a person can do a piece of

work in n days, then person’s 1 day’s work =

1

n

Here, n = 35

\ Required work done =

1

35

EXAMPLE 2 Raj can do a piece of work in 20

days and Rohan can do it in 12 days. How

long will they take, if both work together?

(a) 7
1

2
days (b) 7 days

(c) 8
2

3
days (d) 8 days

Sol. (a) Raj’s one day’s work =

1

20

Rohan’s one day’s work =

1

12

\One day’s work of Raj and Rohan

= + =

+

=

1

20

1

12

3 5

60

8

60

\Number of days taken by Raj and Rohan together to

complete the work =

60

8
days or 7

1

2
days

EXAMPLE 3 If a pipe can fill a tank in 2 h and
another pipe can fill the same tank in 6 h,
then what part of a tank will be filled by
both the pipes in 1 h, if they are opened
simultaneously?

(a)
2

3
part (b)

3

5
part (c)

4

7
part (d)

1

3
part

Sol. (a) In 1 h, part filled by 1st pipe =

1

2

In 1 h, part filled by 2nd pipe =

1

6

\ In 1 h, part filled by both the pipes together

= +
æ

è

ç

ö

ø

÷

1

2

1

6
=

+

= =

3 1

6

4

6

2

3
part

Unitary Method
Unitary method is a fundamental tool to find the
unit value of any item. If the quantities in direct
proportion, then the unit value decreasing and if in
indirect proportion, then the unit value increasing.

EXAMPLE 4 If 36 men can do a piece of work
in 25 h, in how many hours will 15 men do
it.

(a) 60 h (b) 55 h (c) 62 h (d) 58 h

Sol. (a)Q 36 men can do a piece of work = 25 h

\ 1 man can do a piece of work = ´25 36 h

15 men can do a piece of work =

´25 36

15
h = 60 h

1. Sonu can complete a work in 10 days. How
much work can he do in 1 day?

(a)
1

20
(b)

1

10
(c)

1

5
(d)

1

40

2. P and Q can do a piece of work in 10 and 12
days, respectively. How many days will they take
to complete the work together?

(a) 5
5

11
days (b) 5

6

11
days

(c) 6
5

11
days (d) 6

6

11
days

3. P Q, and R can do a work in 10, 5 and 4 days,
respectively. Find the time taken by Q and R to
do the work together.

(a) 1 day (b) 2 days
(c) 3 days (d) None of these

4. X andY can do a piece of work in 9 days,Y and

Z can do the same in 12 days. X and Z can do it

in 18 days. In how many days, will X Y, and Z

finish it working together?

(a) 10 days (b) 9 days
(c) 6 days (d) None of these
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5. The cost of 18 bananas at the rate of ` 4 per
dozen will be

(a) ` 5 (b) ` 8 (c) ` 10 (d) ` 6

6. A can complete 1/3 of a work in 5 days and B

can complete 2/5 of the work in 10 days. In how
many days, both A and B together can complete the
work?

(a) 8
3

8
days (b) 8

5

8
days (c) 9

3

8
days (d) 9

5

8
days

7. 7 men can earn ` 175 in 15 days. How much
money will be earned by 9 men in 10 days?

(a) ` 125 (b) ` 135 (c) ` 150 (d) ` 195

8. M can do a piece of work in 15 days which N

can do in 10 days. N worked for 8 days. In how
many days can M finish the remaining work?

(a) 2 days (b) 4 days (c) 3 days (d) 5 days

9. P and Q can do a piece of work in 15 and 20 h,
respectively. If they work together for 4 h, then
what part of the work would be left?

(a)
7

15
(b)

8

15
(c)

11

15
(d)

4

15

10. X andY can do a piece of work in 10 and 20
days, respectively. They work together but 2 days
before the completion of the work, X leaves. In
how many days, was the work completed?

(a) 8 days (b) 9 days (c) 7 days (d) 6 days

11. A is twice as good a workman as B and together
they finish a piece of work in 18 days. In how
many days, A alone can finish the work?

(a) 27 days (b) 30 days (c) 32 days (d) 36 days

12. Pipes A and B can fill a tank in 45 and 30 h,
respectively. If both the pipes are opened in an
empty tank,then how much time will they take
to fill the tank?

(a) 20 h (b) 24 h (c) 18 h (d) 15 h

13. Pipe P1 can fill a cistern in 10 h and Pipe P2 can
empty it in 20 h. If both the pipes are opened
simultaneously, then how long will it take to fill
the cistern?
(a) 5 h (b) 20 h (c) 8 h (d) 12 h

14. In a fort 1200 soldiers have provision of ration
for 44 days. After 17 days some new soldiers have
come and the ration was finished in 12 days.
How many numbers of new soldiers have come?

(a) 1000 (b) 1200 (c) 1500 (d) 1600

15. Some men do a work in 45 days. If 9 more do
this work and complete before 5 days. The
number of men in started were

(a) 72 (b) 43 (c) 67 (d) 50

16. An electric pump can fill a tank in 3 h. Because

of a leak in the tank, it took 3
1

2
h to fill the tank.

If the tank is full, then how much time will the
leak take to empty it?

(a) 21 h (b) 20 h (c) 19 h (d) 22 h

17. 20 men can build a 56 m long wall in 6 days.
What length of similar wall can be built by 35
men in 3 days?

(a) 45 m (b) 46 m
(c) 48 m (d) 49 m

18. 12 men or 18 women can do a piece of work in
14 days. In how many days, can 8 men and 16
women do the same work?

(a) 9 (b) 10 (c) 8 (d) 12

19. If 1 man or 2 women or 3 boys can do a piece of
work in 44 days, then the same piece of work will
be done by 1 man, 1 woman and 1 boy in
(a) 21 days (b) 24 days (c) 26 days (d) 25 days

20. A can do 3/4 of a work in 12 days. In how many
days can he finish 1/8 of the work?

(a) 1 day (b) 2 days (c) 3 days (d) 4 days
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1 (b) 2 (a) 3 (d) 4 (d) 5 (d) 6 (c) 7 (c) 8 (c) 9 (b) 10 (a)

11 (a) 12 (c) 13 (b) 14 (c) 15 (a) 16 (a) 17 (d) 18 (a) 19 (b) 20 (b)

Answers



1. (b) Work done by Sonu in 10

days = 1

\ Work done by Sonu in 1 day

=

1

10

2. (a) ( )P Q+ ’s 1 day work

= + =

+

=

1

10

1

12

6 5

60

11

60

\ P and Q together can

complete the work in
60

11

= 5
5

11
days.

3. (d) ( )P Q R+ + ’s 1 day’s work

= + + =

+ +

=

1

10

1

5

1

4

2 4 5

20

11

20

\P Q, and R together can

complete the work in
20

11

= 1
9

11
days.

4. (d) ( )X Y+ ’s 1 day’s work

=

1

9
…(i)

( )Y Z+ ’s 1 day’s work

=

1

12
…(ii)

( )X Z+ ’s 1 day’s work

=

1

18
…(iii)

On adding Eqs.(i), (ii) and (iii),

we get

2 ( )X Y Z+ + ’s 1 day’s work

= + + =

+ +1

9

1

12

1

18

4 3 2

36

= =

9

36

1

4

\ 1 day’s work of ( )X Y Z+ +

=

1

8
...(iv)

Thus, X, Y and Z together can

complete the work in 8 days.

5. (d) Cost of 12 bananas (or 1

dozen) = ` 4

\Cost of 1 banana =

4

12

\Cost of 18 bananas

= ´ =

4

12
18 6` .

6. (c)Q A complete
1

3
of the work

in 5 days

\A’s 1 day’s work =

1

15

Similarly, B’s 1 day’s work =

1

25

\( )A B+ ’s 1 day’s work

= + =

+

=

1

15

1

25

5 3

75

8

75

Hence, A and B together can

complete the work in
75

8
i.e. 9

3

8

days.

7. (c) 7 men earn in 15 days

= ` 175

\1 man earn in 1 day =

´

175

7 15

\9 men earn in 10 days

=

´ ´

´

175 9 10

7 15
= ` 150

8. (c)Q N’s 1 day work =

1

10

\ N’s 8 day’s work = =

8

10

4

5

Now, remaining work

= - =1
4

5

1

5

Thus, days taken by M to

complete this remaining work

= ´ =

1

5
15 3 days

9. (b) ( )P Q+ ’s 1 h’s work

= + =

+

=

1

15

1

20

4 3

60

7

60

\ ( )P Q+ ’s 4 h’s work

= ´ =4
7

60

7

15

Thus, part of the work that

would be left = - =1
7

15

8

15

10. (a) Let the work was completed

in x days then, according to

the question,

x x-

+ =

2

10 20
1

Þ

2 2

20
1

( )x x- +

=

Þ

2 4

20
1 3 4 20

x x

x

- +

= Þ - =

Þ 3 24 8x x= Þ = days

11. (a) Let A can complete the work

in x days.

Then, B can complete the work

in 2x days.

According to the question,

1 1

2

1

18x x

+ =

Þ

2 1

2

1

18

+

=

x

Þ 2 3 18 27x x= ´ Þ = days

12. (c) Part of tank that ( )A B+ can

fill in 1 h

= + =

+

= =

1

45

1

30

2 3

90

5

90

1

18

Thus, tank will be filled in 18 h.

13. (b) Part of cistern filled by P
1

in

1 h =

1

10

Part of cistern emptied by P
2

in

1 h =

1

20

Part of cistern filled by ( )P P
1 2

+

in 1 h

= - =

-

=

1

10

1

20

2 1

20

1

20

Thus, the cistern will be filled in

20 h.

14. (c) Total days = 44

Remaining days = - =44 17 27
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Relationship between Time,

Distance and Speed

Relationship between time, distance and speed is
expressed by

Speed =
Distance

Time

or Distance = Speed ´ Time

Note (i) x km/h = ´x

5

18
m/s (ii) x m/s = ´x

18

5
km/h

EXAMPLE 1 The speed of a bus is 72 km/h. The

distance covered by the bus in 5 s is

(a) 50 m (b) 74.5 m

(c) 100 m (d) 60 m

Sol. (c) Speed of bus in m/s = ´72
5

18
= 20 m/s

\ Distance travelled in 5s

= Speed ´ Time
= ´20 5

= 100 m
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For 27 days ration is sufficient

for = 1200 soldiers.

For 1 day ration is sufficient for

= ´1200 27 soldiers

For 12 days ration is sufficient

for =

´

=

1200 27

12
2700 soldiers

\ New soldiers come

= - =2700 1200 1500 soldiers.

15. (a) Let number of men in

started is = x

\x men complete the work = 45

days

1 man complete the work

= 45 x days

\x + 7 men complete the work

=

+

45

9

x

x
days.

According to the question,

45

9
45 5

x

x +

= -

Þ 45 40 360x x= +

Þ 5 360x = Þ x = =

360

5
72

16. (a) Let the leak takes x h to

empty the tank.

Then, according to the question,

1

3

1 1

3
1

2

- =

x

Þ

1 1

3

2

7x

= - =

-

=

7 6

21

1

21

Þ x = 21h

17. (d) m
1

20= , w
1

56= , d
1

6= ,

m
2

35= , d
2

3= , w
2

= ?

Using md w m d w
1 1 2 2 2 1

=

20 6 35 3 56
2

´ ´ = ´ ´w

Þ w
2

35 3 56

20 6
49=

´ ´

´

=

Thus, the required length of

wall is 49 m.

18. (a)Q 12 men = 18 women

\1 man =

18

12
=

3

2
women

8 men + 16 women

= ´ +
æ

è

ç

ö

ø

÷8
3

2
16 = 28 women

Now, m d
1 1

18= , = 14 m
2

28= ,

d
2

= ?

Þ md m d
1 1 2 2

=

Þ 18 14 28
2

´ = ´d

Þ d
2

18 14

28
9=

´

=

Thus, required number of days

is 9.

19. (b) Given that,

1 man º 3 boys and 1 woman

º

3

2
boys

\(1 man + 1 woman + 1 boy)

º + +
æ

è

ç

ö

ø

÷3
3

2
1 boys =

11

2
boys

Here, more boys, less number

of days

\

11

2
3 44: : : : x

Þ x = ´ ´ =3 44
2

11
24 days

20. (b) Using formula,

M D H

W

M D H

W

1 1 1

1

2 2 2

2

=

Þ

12

3

4

1

8

2
=

D

Þ D
2

= ´ ´12
1

8

4

3
Þ D

2
2=

He can finish in 2 days.

14 Time, Speed and Distance
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Some Important Points and
Formulae

l When a certain distance is covered at speed A and
the same distance is covered at speed B, then the
average speed during the whole journey is given by
2AB

A B+

.

l If two moving things which are going in the
same direction, then their relative speed is equal
to the difference of their speed.

l If two moving things which are going in the
opposite direction, then their relative speed is
equal to the sum of their speed.

l If a train cross any point shape’s item, (pole,
man, etc.) then cover distance by train is equal to
length of train.

l If a train cross any platform, other train, etc then
cover distance by train is equal to sum of length
of train and platform.

EXAMPLE 2 If a train 110 m long passes a

telegraph pole in 3 s, then the time taken

by it to cross a railway platform 165 m

long will be

(a) 6.50 (b) 8.5

(c) 7.5 (d) 6.55

Sol. (c) Speed
Distance

Time

110

3
= = m/s

Time taken to cross the platform

=

+110 165

110 / 3

=

´275 3

110
= 7.5 s

EXAMPLE 3 A train takes 18 s to pass

completely through a platform 162 m long

and 15 s through another platform 120 m

long. Find the length of the train.

(a) 80 m (b) 90 m

(c) 85 m (d) 95 m

Sol. (b) Let length of the train be l and speed be
s m/s.

Þ 18
162

=

+ l

s
and 15

120
=

+ l

s

\ l s- + =18 162 0 and l s- + =15 120 0

On solving the above two equations, we have

l = 90 m

Boats and Streams
l If the boat which is going in the same direction,

then relative speed of the boat
= speed of boat + speed of current.

l If the boat which is going in the opposite direction,
then relative speed of the boat

= speed of boat – speed of current.
l If the speed of a boat in still water is x km/h and

the speed of the stream is y km/h, then
Downstream speed = +( )x y km/h
Upstream speed = -( )x y km/h

l If the downstream speed is u km/h and upstream
speed v km/h then,

Speed of boat in still water =
+æ

è

ç
ö

ø

÷

u v

2
km/h

Speed of stream =
-æ

è

ç
ö

ø

÷

u v

2

km/h

EXAMPLE 4 A boat goes 36 km in 4 h along the

river and come back at the starting place in

6 h. What is the speed of the boat in still

water?

(a) 5 km/h (b) 7.5 km/h

(c) 5.5 km/h (d) 6 km/h

Sol. (b) Speed of the boat along the

river ( )x = =

36

4
9 km/h

Speed of the boat opposite direction of the

river ( )y =

36

6
= 6 km/h

\Speed of boat in still water = +

1

2
( )x y

= + =

1

2
9 6 7 5( ) . km/h
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1. Speed of 1 km/h is equal to

(a) 60/1000 m/s (b) 3600/1000 m/s
(c) 1000/3600 m/s (d) 1000/60 m/s

2. A cyclist covers 12 km in an hour. What is his
speed in meters per minute

(a) 100 m/min (b) 220 m/min
(c) 200 m/min (d) 300 m/min

3. A car is running at a speed of 108 km/h. What
distance will it cover in 15 sec.

(a) 45 m (b) 55 m
(c) 450 m (d) 455 m

4. A train is going at a speed of 180 km/h. Its speed
is

(a) 15 m/s (b) 30 m/s
(c) 40 m/s (d) 50 m/s

5. A 160 m long train pass a pole in 12 sec. Then,
the speed of the train is

(a) 32 km/h (b) 48 km/h
(c) 36 km/h (d) 30 km/h

6. A 60 m long train passes a 140 m long plat form
in 20 sec. Find the speed of train in km/h.

(a) 54 km/h (b) 36 km/h
(c) 72 km/h (d) 20 km/h

7. A man completes 30 km of a journey at 6 km/h and
the remaining 40 km in 5 h. His average speed for
whole journey is

(a) 6
4

11
km/h (b) 7 km/h

(c) 7
1

2
km/h (d) 8 km/h

8. A man covers half of his journey at 6 km/h and the
remaining half at 3 km/h. His average speed is

(a) 4.5 km/h (b) 3 km/h
(c) 4 km/h (d) 9 km/h

9. Two buses, one of them takes 7
1

2
h to travel

300 km and another takes 9 h to travel 450 km.
Find the ratio of speed of two buses.
(a) 2 : 3 (b) 4 : 3
(c) 4 : 5 (d) 8 : 9

10. A constable is 114 m behind a thief. The constable
runs 21 m and the thief runs 15 m in a minute. In
what time will the constable catch the thief?

(a) 17 min (b) 19 min
(c) 16 min (d) 18 min

11. A train crossed a pole in 12 sec at the speed of
72 km/h. Find the length of train.

(a) 156 m (b) 240 m
(c) 260 m (d) 300 m

12. A car covers a certain distance in 8 h. If the speed is
increased by 4 km/h. This distance could be

covered in 7
1

2
h. This distance is

(a) 420 km (b) 480 km
(c) 640 km (d) 700 km

13. If a person crosses a bridge in 10 min with the
speed of 24 km/h, then the length of bridge is

(a) 1 km (b) 2 km (c) 3 km (d) 4 km

14. A train 200 m long is running at 72 km/h. In how
much time will it pass a platform 200 m long?
(a) 10 s (b) 20 s (c) 400 s (d) 17 s

15. A railway officer standing on a railway bridge
which is 200 m long finds that the train crosses
the bridge in 19 s but himself in 9 s. Find the
length of the train.
(a) 135 m (b) 180 m (c) 72 m (d) 90 m

16. A train 110 m long is running at the speed of
72 km/h to pass a 132 m long platform in how
many times?

(a) 9.8 s (b) 12.1 s
(c) 12.42 s (d) 14.3 s

17. A train 700 m long is running at the speed of
72 km/h. If it crosses a tunnel in 1 min, then the
length of the tunnel is
(a) 650 m (b) 500 m
(c) 550 m (d) 700 m

18. Two trains of length 120 m and 80 m are running
in the same direction with velocities of 40 km/h
and 50 km/h respectively. The time taken by them
to cross each other is

(a) 60 s (b)75 s (c) 72 s (d)80 s
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19. A 180 m long train is running at the speed of
60 km/h will cross a pole in
(a) 10.0 sec (b) 10.8 sec
(c) 11.0 sec (d) 9.5 sec

20. An aeroplane covers a certain distance at a speed of
400 km/h in 6 h. To cover the same distance in 5
h, it must travel at a speed of

(a) 500 km/h (b) 600 km/h
(c) 420 km/h (d) 480 km/h

21. If a train runs at 40 km/h, it reaches its destination
late by 11 min. But, if it runs at 50 km/h, it is late
by 5 min only. The correct time for the train to
complete its journey is
(a) 15 min (b) 21 min
(c) 13 min (d) 19 min

22. If the speed of a train is increased by 5 km/h from
its normal speed it would have taken 2 h less to
cover 300 km. What is its normal speed?
(a) 20 km/h (b) 25 km/h
(c) 30 km/h (d) 45 km/h

23. A 200 m long train crosses a platform of double its
length in 36 s. The speed of the train is
(a) 60 km/h (b) 48 km/h
(c) 64 km/h (d) 66 km/h

24. A train 270 m long is moving at a speed of
25 km/h. It will cross a man coming from the
opposite direction at 2 km/h in
(a) 36 s (b) 32 s (c) 28 s (d) 24 s

25. A train running at 36 km/h takes 10 s to pass a
telegraph pole. How long would it take to cross a
platform 110 m long?

(a) 24 s (b) 31 s (c) 21 s (d) 33 s

26. A train running at a uniform speed crosses a 122
m long platform in 17 s and a 210 m long bridge
in 25 s. The speed of the train is

(a) 46.5 km/h (b) 37.5 km/h
(c) 37.6 km/h (d) 39.6 km/h

27. A train is moving at a speed of 132 km/h. If the
length of the train is 110 m, how long will it take
to cross a railway platform 165 m long?
(a) 7.5 s (b) 15 s (c) 10 s (d) 5 s

28. A train crosses a platform 100 m long in 60 s at a
speed of 45 km/h. The time taken by the train to
cross an electric pole is

(a) 8 s (b) 52 s (c) 1 min (d) 40 s

29. Two trains 105 m and 90 m long run at the speeds
of 45 km/h and 72 km/h respectively in opposite
directions on parallel tracks. How much time do
they take to cross each other?
(a) 5 s (b) 6 s (c) 7 s (d) 8 s

30. A boatman can row his boat at a speed of 8 km/h
in still water. If a river flows at a speed of 2 km/h,
then how long will the boatman take to row his
boat 1200 m with the direction of the current?
(a) 7.2 min (b) 7.4 min (c) 7.6 min (d) 7.8 min

31. A motor boat takes 2 h to travel a distance of 9 km
down the current and it takes 6 h to travel the
same distance against the current. The speed of the
boat in still water and that of the current (in
km/h) respectively are
(a) 3, 2 (b) 3.5, 2.5
(c) 3, 1.5 (d) 3, 1

32. A boatman takes twice a long to row a distance
against the stream as to row the same distance with
the stream. Find the ratio of speed of the boat in
still water and the stream.
(a) 2 : 1 (b) 3 : 1 (c) 1 : 2 (d) 1 : 3

33. A person can row 7
1

2
km/h in still water and he

finds that it takes him twice as long to row up as
to row down the river. The speed of the stream is

(a) 2 km/h (b) 3 km/h

(c) 2
1

2
km/h (d) 3

1

2
km/h

34. A boat travels 24 km upstream is 6 h and 20 km
downstream in 4 h. Then, the speed of boat in still
water and the speed of water current are respectively

(a) 4 km/h and 3 km/h
(b) 4.5 km/h and 0.5 km/h
(c) 4 km/h and 2 km/h
(d) 5 km/h and 2 km/h
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Answers



1. (c) 1 km/h =

´

´

1 1000

60 60
m/s

[Q1 km = 1000 m

and 1 60 60h = ´ sec]

=

1000

3600
m/s

2. (c) Speed =

Distance

Time
=

12

1
km / h

=

´12 1000

60
m / min

[Q1 km 1000 m= , 1 60h = min]

= 200 m / min

3. (c) Speed of car = 108 km / h

= ´ =108
5

18
m / s 30 m / s

\Distance = Speed × time

= ´ =30 15 450 m.

4. (c) 180 km/h

= ´
æ

è

ç
ö

ø

÷180
5

18
m/s = 50 m/s

5. (b) Speed of train =

Distance

Time

=

160

12
m / s

[Qdistance = length of train]

= ´

160

12

18

5
km / h = 48 km / h

6. (b) Speed of train =

Distance

Time

=

+Length of train Length of platform

Time

=

+

´ =

60 140

20
m / s =

200

20

18

5
36 km / h

10. (b) ( )21 15 6- = m is covered

in 1 min.

114 m will be covered in

1

6
114´

æ

è

ç
ö

ø

÷ min = 19 min

11. (b) Speed of train

= = ´72 km / h 72
5

18
m / s

= 20 m / s

QTime =

Distance

Speed

Þ 12
Length of train

20
=

Þ Length of train= 240 m

12. (b) Let the required distance be

x km.

Then,
x x

152 8
4

/
- =

Þ

2

15 8
4

x x
- =

Þ 16 15 480x x- =

Þ x = 480

13. (d) Let length of bridge

= x km

Time = 10 min =

10

60
h

\ Speed =

Distance

Time

Þ 24
10 60

=

x

/

Þ x = ´ =24
10

60
4 km

15. (b) Let length of train = x m

According to the question,

Speed =

+x 200

19
...(i)

and Speed =

x

9
...(ii)

From Eqs. (i) and (ii), we get

x x

9

200

19
=

+

Þ 19 9x x- = 1800

Þ 10 1800x =

Þ x = 180 m

Hence, length of train is 180 m.

16. (b) Speed of the train

= 72 km/h

= ´72
5

18
m/s = 20 m/s

\ Required time =

+110 132

20

=

242

20
= 12 1. s

17. (b) Speed = ´72
5

18
= 20 m/s

Let the length of tunnel be x m.

Then,
700

20
60

+

=

x

700 1200+ =x Þ x = 500 m

19. (b) Time = =

´

Distance

Speed

180

60
5

18

=

´

´

=

180 18

60 5
10 8. s

23. (a) Length of train = 200 m

and length of platform

= ´2 200 m = 400 m

Speed of the train =

+200 400

36

=

600

36
m/s = ´

600

36

18

5
= 60 km/h

27. (a) Speed of train

= ´
æ

è

ç
ö

ø

÷132
5

18
=

110

3
m/s

Time taken to cross the platform

=

+110 165

110 3/
=

´æ

è

ç
ö

ø

÷

275 3

110

= =

15

2
s 7.5 s

32. (b) Let boatman’s upstream

speed = x

Then, his speed downstream

= 2x

\(Speed in still water) : (Speed

of stream)

=

+æ

è

ç
ö

ø

÷

-æ

è

ç
ö

ø

÷

2

2

2

2

x x x x
:

= =

3

2 2
3 1

x x
: :

34. (b) Boat’s upstream speed

= =

24

6
4 km/h

Boat’s downstream speed

= =

20

4
5 km/h

\ Boat’s speed in still water

=

+

=

5 4

2
4 5. km/h

\ Speed of the current

=

-

=

5 4

2
0 5. km/h
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Age is defined as a period of time that a person has
lived or a thing has existed. Age is measured in
months, years, decades and so on.

EXAMPLE 1 A father is 30 yr older than his son.

After 5 yr father will be 4 times his son then

present age of father is

(a) 30 yr (b) 35 yr

(c) 40 yr (d) 45 yr

Sol. (b) Let present age son’s = x

\ Present age father’s = +x 30

According to the question,

x x+ + = +30 5 4 5( )

x x+ = +35 4 20

Þ 3 15x =

Þ x = 5

\ Present age father’s = + =5 30 35 yr.

EXAMPLE 2 The ratio of the ages of A and B at

present is 3 : 1. Four years earlier, the ratio

was 4 : 1. Find the present age of A.

(a) 36 yr (b) 40 yr

(c) 38 yr (d) 42 yr

Sol. (a) Let the present ages of A and B be 3x yr and
x yr, respectively.

Now, 4 yr ago, age of A = -( )3 4x yr

and  age of B x= -( )4 yr

According to the question,

3 4

4

4

1

x

x

-

-

= Þ 3 4 4 16x x- = -

Þ 4 3 4 16x x- = - +

Þ x = 12

\ Present age of A = = ´3 3 12x = 36 yr

EXAMPLE 3 There is a difference of 30 yr

between the ages of two persons. Five

years ago the age of older person was

seven times that of the younger person.

The present age of older person is

(a) 40 yr (b) 35 yr

(c) 55 yr (d) 30 yr

Sol. (a) Let age of older person = x

\ Age of younger person = -x 30

According to the question,

x x- = - -5 7 30 5( )

Þ x x- = -5 7 35( )

Þ x x- = -5 7 245

Þ 6 240x =

Þ x =

240

6

= 40 yr.

EXAMPLE 4 At present, the ratio of the ages

of Maya and Chhaya is 6 5: and fifteen

years from now, the ratio will get

changed to 9 8: . Find the present age of

Maya.

(a) 25 yr (b) 30 yr (c) 32 yr (d) 28 yr

Sol. (b) Let the present ages of Maya and Chhaya
be 6x yr and 5x yr, respectively.

According to the question,

After 15 yr,
6 15

5 15

9

8

x

x

+

+

=

Þ 48 120 45 135x x+ = +

Þ 3 15x =

Þ x = 5

Hence, present age of Maya = ´5 6 = 30 yr

15 Problems Based on Ages
Chapter



1. A father is nine times as old as his son and
the mother is eight times as old as the son. The
sum of the father’s and the mother’s age is 51
yr. What is the age of the son?
(a) 7 yr (b) 5 yr
(c) 4 yr (d) 3 yr

2. A father’s age is three times the sum of the ages
of his two children, but 20 yr hence his age will
be equal to the sum of their ages. Then, the
father’s age is
(a) 30 yr (b) 40 yr
(c) 35 yr (d) 45 yr

3. The average of the present ages of Sachin and
Saurabh is 36 yr. If Sachin is 8 yr older than
Saurabh, what is the Saurabh’s present age?
(a) 30 yr (b) 34 yr (c) 32 yr (d) 40 yr

4. Sona’s mother is 4 times to Sona. She will remain
3 times after 5 yr to her daughter then find the
age of Sona’s mother.
(a) 35 yr (b) 45 yr
(c) 40 yr (d) 30 yr

5. The ratio of Smita’s age to her mother is 3 : 7
respectively and the difference in their ages is
32 yr. What will be the ratio of their ages 4 yr
hence?
(a) 4 : 19 (b) 5 : 14
(c) 3 : 20 (d) 7 : 15

6. Raman’s age is
1

3
of his father’s age. The sum of

their age is 60 yr. What is the age of Raman?
(a) 15 yr (b) 25 yr
(c) 30 yr (d) 35 yr

7. The ratio between the present ages of Indira and
Lizzy is 3 8: , respectively. After 8 yr, Indira’s age
will be 20 yr. What was Lizzy’s age 5 yr ago?
(a) 37 yr (b) 27 yr
(c) 28 yr (d) 38 yr

8. Two years hence, the respective ratio between
A’s age at that time and B’s age at that time will
be 6 : 5. A’s age thirteen years ago was half of
B’s present age. What is A’s present age?
(a) 16 yr (b) 40 yr
(c) 28 yr (d) 22 yr

9. The ratio between the present ages of A and B is
2 : 3 respectively. B’s age sixteen years hence
will be twice of A’s age four years hence. What
is the difference between the present ages of A

and B?
(a) 6 yr (b) 12 yr
(c) 8 yr (d) 4 yr

10. The sum of ages of a mother and her son is
45 yr. Five year ago the product of their ages
was four times the mother age at that time. The
present age of mother and son respectively are
(a) 25 yr, 20 yr
(b) 35 yr, 5 yr
(c) 36 yr, 9 yr
(d) 40 yr, 5 yr

11. At present, Ami’s age is twice Rio’s age and
Cami is two years older than Ami. Two years
ago, the respective ratio between Rio’s age at
that time and Cami’s age at that time was 4 : 9.
What will be Ami’s age after four years?
(a) 40 yr (b) 30 yr
(c) 42 yr (d) 36 yr
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11 (a)
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1. (d) Let the present age of the

son be x yr.

Then, present age of father

= 9x yr

and present age of mother

= 8x yr

Now, according to the question,

9 8 51x x+ = Þ 17 51x =

Þ x = 3 yr

2. (a) Let the father’s present age

be x yr and present age of his

children be a and b yr.

Then, according to the question,

\ ( )a b+ =

x

3

and ( )a b+ + + = +20 20 20x

Þ

x

x

3
20+ = Þ

2

3
20

x

=

Þ x = ´ =10 3 30

Hence, the father’s age is 30 yr.

3. (c)Q Total age of Sachin and

Saurabh = ´ =36 2 72 yr

Let age of Saurabh = x yr

Then, age of Sachin = +( )x 8 yr

According to the question,

x x+ + =8 72

Þ 2 64x =

\ x = 32 yr

4. (c) Let present age of Sona’s

= x yr

\Age of Sona’s mother

= 4x yr

According to the question,

4 5 3 5x x+ = +( )

Þ 4 5 3 15x x+ = +

Þ x = 10 yr

\Age of Sona’s mother

= ´ =4 10 40 yr

5. (d) Let Smita’s and his mother’s
ages are 3x and 7x respectively.

According to the question,

7 3 32x x- =

Þ 4 32x = Þ x = 8

\ Required ratio

=

+

+

=

´ +

´ +

3 4

7 4

3 8 4

7 8 4

x

x

=

+

+

= =

24 4

56 4

28

60

7

15
= 7 : 15

6. (a) Let age father’s = x yr

\ Raman’s age =

x

3
yr

According to the question,

x
R

+ =

3
60

Þ

3

3
60

x R+

=

Þ 4 60 3x = ´

Þ x =

´

=

60 3

4
45 yr

\Raman’s age

= =

45

3
15yr yr.

7. (b) Let present ages of Indira

and Lizzy be 3x yr and 8x yr,

respectively.

Then, 3 8 20x + =

Þ 3 12x =

Þ x = 4

Hence, Lizzy’s required age

= -8 5x = - =32 5 27 yr

8. (d) Let the present ages of A and

B be x yr and y yr, respectively.

According to the question,

x +

+

=

2

2

6

5y
Þ 5 10 6 12x + = +y

Þ 5 6 12 10x - = -y

Þ 5 6 2x - =y

Þ 5 2 6x - = y

Þ y =

-5 2

6

x

…(i)

x - =13
1

2
y

Þ x = +

1

2
13y

Þ 2 26x = +y

Þ 2
5 2

6
26x

x

=

-

+

Q y =

-é

ë
ê

ù

û
ú

5 2

6

x

Þ 12 5 2 156x x= - +

Þ 12 5 154x x- =

Þ 7 154x =

Þ x = 22

Thus, the present age of A is

22 yr.

9. (c) Let the present ages of A and

B be x yr and y yr.

Then, according to the question,

x

y
=

2

3
Þ 3 2x = y

and
x +

+

=

4

16

1

2y

Þ 2 8 16x + = +y

Þ 2 8x = +y

Þ 2
3

2
8x

x

= +

Þ 4 3 16x x- = Þ x = 16

\ A’s present age = 16 yr

and B’s present age

y = =

´3

2

3 16

2

x

= 24 yr

\Difference of present ages of A

and B = - =24 16 8 yr

10. (c) Let age of mother and her
son are x and y yr respectively.

Ist condition, x y+ = 45 … (i)

IInd condition,

( ) ( ) ( )x y x- - = -5 5 4 5

Þ y - =5 4

Þ y = + =4 5 9

From Eq. (i) x + =9 45

Þ x + - =45 9 36 yr

Hence, age of mother and her

son are 36 yr and 9 yr.

11. (a) Let Ami’s present age = x yr

Rio’s present age = y yr

and Cami’s present age = z yr

According to the question,

x = 2 y and z = +( )x 2

Also,
y

z

-

-

=

2

2

4

9

Þ

x

x

2
2

2 2

4

9

-
æ

è

ç

ö

ø

÷

+ -

=

( )

Þ

x

x

-

=

4

2

4

9

Þ 9 36 8x x- =

Þ 9 8 36x x- =

Þ x = 36

\ Ami’s present age = 36 yr

and Ami’s age after 4 yr

= + =36 4 40 yr
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Plane figure A plane figure is a two dimensional space, in which we find out the length, breadth of
different figure such as triangle, rectangle, square etc.

Area Area is the total space covered by the boundary of a two dimensional figure. It always measure in
square units.

Perimeter The sum of sides of any enclosed figure is called the perimeter of the figure.
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16 Mensuration
Chapter

Area and Perimeter of plane figures

S.No. Name of
Plane Figure

Figure Perimeter Area (A)

1. Triangle P a b c= + +
A = ´

1

2
base ×height

perpendicular on that side)

= - - -s s a s b s c( )( )( )

This is called Heron’s formula,

where s
a b c

=

+ +

2

2. Right Angled

Triangle

P a b c= + +
A =

1

2
product of two

perpendicular sides

= ´ ´

1

2
b c

3. Isosceles

Triangle

P a b= +2
A

b
a b= -

4
4

2 2

4. Equilateral

Triangle

P a= 3
A =

3

4
(side)

2
=

3

4

2
a

5. Any

Quadrilateral

P AB BC CD DA= + + +
A d p p= ´ ´ +

1

2
1 2

( )

B

CA
b

ac
h

A C

B

c
a

b

90°

B

CA
D

aa

b/2 b/2

B

CA
a

aa

a is length of each side

d F

p
2

p
1

A B

CD

E
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S.No. Name of
Plane Figure

Figure Perimeter Area (A)

6. Parallelogram

P a b= +2 ( ) A b h= ´

7. Rectangle

P l b= +2( ) A l b= ´

8. Square

P a d= =4 2 2 A a=
2

9. Rhombus

P a d d= = +4 2
1

2

2

2
A d d= ´ ´

1

2
1 2

10. Trapezium

P a b AD BC= + + +
A a b h= + ´

1

2
( )

11. Regular

Polygon

That figure which is covered

by more than two equal

sides.

Sum of all sides. na

n

2

4
cot

p

, where n is the

numbers of sides and a is the

length of side.

12. Circle Perimeter/

Circumference

P r= 2p

A r= p
2

13. Semi-circle P r r= +p 2
A

r
=

p
2

2

14. Sector of circle P AO AB BO= + +

A r= ´ ´

1

2
arc of AB =

°

p qr
2

360

b
B

CD

A

a h

O

C

BA

D

b b

I

I

90º

90º

aa

a

a

BA

D C

d

a

a
a

a

d2

h

d1

D C

BA

a

b

h

r

r

q

BA

r

O



Note Sum of inner angles of a polygon
= - ´( )2 4 90n , where n are the number of sides of
polygon.
EXAMPLE 1 Find the area of a triangle whose

sides are 9 cm, 12 cm and 15 cm.
(a) 52 cm

2 (b) 54 cm
2

(c) 56 cm
2 (d) None of these

Sol. (b) Here, s =

+ +

=

9 12 15

2
18 cm

Area = - - -s s a s b s c( ) ( ) ( )

= - - -18 18 9 18 12 18 15( ) ( ) ( )

= ´ ´ ´ =18 9 6 3 54 cm
2

EXAMPLE 2 Find the perimeter of an

equilateral triangle whose area is 4 3 cm2 .

(a) 12 cm (b) 13 cm (c) 15 cm (d) 18 cm

Sol. (a) Now, area (side)2
=

3

4

\

3

4
4 3(side)2

= Þ (side)2
= 16

Þ side = 4 cm

\ Perimeter of equilateral triangle

= 3 ´ side = ´3 4 = 12 cm

EXAMPLE 3 Area of a rectangular ground is

12500 2
m . Its length is 125 m. Its perimeter is

(a) 450 m (b) 100 m (c) 900 m (d) 1250 m

Sol. (a) Area of rectangular ground

= length × breadth

Þ 12500 125= ´ breadth

Þ breadth = =

12500

125
100 m

\Perimeter of rectangular ground

= 2 (length + breadth)

= +2125 100( ) = ´ =2 225 450 m

EXAMPLE 4 The perimeter of a rhombus is
146 cm and one of its diagonal is 55 cm.
Find the other diagonal and the area of the
rhombus.

(a) 46 cm (b) 47 cm

(c) 48 cm (d) None of these

Sol. (c)QPerimeter of a rhombus,

P d d= +2 1
2

2
2

Þ 146 2 55 2
2

2
= +( ) ( )d

Þ ( )73 30252
2
2

= + d

Þ d2 5329 3025= - = =2304 48 cm

Solid Figure A solid figure is a three dimensional
space, in which we find out the length, breadth and
height of different figures such as cuboid, cylinder,
cone etc.

Volume The amount of space occupied by the three
dimensional figure (object) is called volume. It is
always measure in cubic unit.

Surface Area The sum of the areas of all the surfaces
of the figure (object) is called surface area. It is always
measure in square unit.
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S.No. Name of
Plane Figure

Figure Perimeter Area (A)

15. Segment of

circle

Area of minor segment,

A
r

1

2

2 180
=

°

-
é

ë
ê

ù

û
ú

qp

qsin

Area of major segment,

A
r

2

2

2
=

( )
sin

360

180

° -

°

+
é

ë
ê

ù

û
ú

q

q

n

O

BA

q

Major Segment

Minor Segment

Volume and Surface Area of Solid Figures

Name of

Solid Figure

Figure Area

Curved (C)/Lateral

Base
area (B)

Total Surface
Area

Volume (V)

1. Cuboid

(rectangular solid)

2 ( )bh lh+ lb 2 ( )bh lh lb+ + l b h´ ´

h

b
I

h

I
b
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Name of

Solid Figure

Figure Area

Curved (C)/Lateral

Base
area (B)

Total Surface
Area

Volume (V)

2. Cube 4
2

a a
2

6
2

a a
3

3. Cylinder 2 prh pr
2

2 pr h r( )+ pr h
2

4. Hollow Cylinder 2p( )R r h+ p( )R r
2 2

- p( )R r h
2 2

- ph R r( )
1

2

2

2
-

5. Cone

(Right Circular)

prl

where,

l h r= +
2 2

pr
2

pr l r( )+
1

3
(base area)´

altitude

or
1

3

2
p r h´

6. Frustum of cone p( )R r l+ p ( )R
2

p[( )r R l+

+ +r R
2 2

]

ph
r R rR

3

2 2
( )+ +

7. Sphere 4
2

pr – 4
2

pr 4

3

3
p r

8. Hollow Sphere

(Shell)

4
2 2

p( )r R+ – 4
2

p( )r R+
4

3

3 3
p( )R r-

9. Hemisphere 2
2

pr p r
2

3
2

pr 2

3

3
pr

r

h
l

r

h

R

l

h

R

r

h

r

r

O

r

A

r

R

a

a

a

a
a

a

A B

C

O

r



EXAMPLE 5 How many 6 m cubes can be cut

from a cuboid measuring 36 m 15 m 8 m´ ´ ?

(a) 20 cubes (b) 18 cubes

(c) 17 cubes (d) 15 cubes

Sol. (a) Volume of given cuboid = ´ ´36 15 8 m
3

Volume of the cube = ´ ´6 6 6 m
3

\ Number of cubes that can be cut from the cuboid

=

Volume of the cuboid

Volume of the cube

=

´ ´

´ ´

=

36 15 8

6 6 6
20 cubes

EXAMPLE 6 The volume of a cylinder is

448 p cm 3 and height 7 cm. Find its lateral

surface area and total surface area.

(a) 352 cm 2, 754.286 cm 2 (b) 353 cm 2, 758.30 cm 2

(c) 352 cm 2, 756 cm 2 (d) None of these

Sol. (a) Volume of the cylinder = 448 p cm
3

Height of the cylinder = 7 cm

Let radius of cylinder be ‘ ’r .

Since, volume of cylinder = 448 p

\ p pr h
2 448=

Þ r
h

2 448 448

7
64= = =

p

p

Þ r = 8 cm

\ Curved surface area of the cylinder

= 2prh = ´ ´ ´ =2
22

7
8 7 352 cm

2

Total surface area of the cylinder

= +2pr h r( )

= ´ ´ ´ +2
22

7
8 7 8( )

= ´ ´ ´2
22

7
8 15 = 754 286. cm2

EXAMPLE 7 A hollow cylindrical pipe is made

of iron. Its external and internal radii are

8 cm and 7 cm respectively and it is 35 cm

long. If 1 cm
3 iron weight 8 g, then the

weight of the pipe is

(a) 13.25 kg (b) 13.2 kg

(c) 13.26 kg (d) 13.21 kg

Sol. (b) Here, r = 7 cm, R = 8 cm, h = 35 cm

\Volume of material = -p( )R r h
2 2

= + - ´

22

7
8 7 8 7 35( ) ( ) cm3

= 1650 cm3

\Weight of material = ´1650 8 g

= 13200 g = 132. kg

EXAMPLE 8 The radius and vertical height of a

cone are 5 cm and 12 cm, respectively. Find

its lateral surface area.

(a) 204.3 cm 2 (b) 205.56 cm 2

(c) 203.56 cm 2 (d) None of these

Sol. (a) Radius of cone ( )r = 5 cm

Height of cone ( )h = 12 cm

Slant height ( )l = +r h
2 2

= +5 122 2

= =169 13 cm

\ Lateral surface area = prl

= ´ ´

22

7
5 13

= =

1430

7
2043. cm2

EXAMPLE 9 How many balls each of radius

2 cm can be made by melting a big ball

whose radius is 8 cm?

(a) 62 (b) 63 (c) 64 (d) 61

Sol. (c) Radius of big ball ( )R = 8 cm

\ Volume of big ball = =

4

3

4

3
83 3

p pR ( )

Radius of small ball ( )r = 2 cm

\ Volume of small ball =

4

3
2 3

p ( )

\ Required number of balls

=

Volume of big ball

Volume of small ball
=

4

3
8

4

3
2

3

3

p

p

( )

( )

=

´ ´

´ ´

8 8 8

2 2 2

= 64
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Area and Perimeter

1. The length of the sides of a triangle are in the
ratio 3 4 5: : and its perimeter is 144 cm. The
area of the triangle is
(a) 684 cm2 (b) 664 cm2

(c) 764 cm2 (d) 864 cm2

2. The area of an isosceles triangle, each of whose
equal sides is 13 cm and base 24 cm, is
(a) 60 cm2 (b) 55 cm2 (c) 50 cm2 (d) 40 cm2

3. The difference between the sides at right angle
in a right angled triangle is 14 cm. The area of

the triangle is120 cm 2 . The perimeter of the

triangle is
(a) 68 cm (b) 64 cm (c) 60 cm (d) 58 cm

4. The fencing required to fence two sides of a

square field of area 4.84 m
2 is

(a) 4.6 m (b) 4.5 m (c) 4.4 m (d) 4.3 m

5. The difference between the length and breadth
of a rectangle is 23 m. If its perimeter is 206 m,
then its area is
(a) 1520 m2 (b) 2420 m2

(c) 2480 m2 (d) 2520 m2

6. The cost of levelling a rectangular ground at

`1.25 per m 2 is ` 900. If the length of the

ground is 30 m, then the width is
(a) 6 m (b) 18 m (c) 24 m (d) 36 m

7. The length of a rectangle is 4 cm more than the
breadth, should the length and breadth be increased
by 3 cm, the area increase by 81 square cm. What is
the length and breadth of the rectangle?
(a) 15, 10 cm (b) 14, 10 cm
(c) 10, 5 cm (d) None of these

8. Find the area of a play ground of 300 m length
and 200 m breadth.
(a) 5000 m (b) 60000 2m

(c) 10000 m2 (d) 60000 m3

9. The area of a rhombus whose one side and one
diagonal measure 20 cm and 24 cm respectively is
(a) 364 cm2 (b) 374 cm2 (c) 384 cm2 (d) 394 cm2

10. The perimeter of a rectangular field is 480 m.
The ratio between its length and breadth is 5 : 3.
What is the area of the field?
(a) 7200 m2 (b) 13500 m2

(c) 15000 m2 (d) 54000 m2

11. If the perimeter of a square 16 cm, then the area
of the square is
(a) 8 cm

2 (b) 16 cm

2 (c) 32 cm

2 (d) 64 cm

2

12. If the diagonal of a rectangle 13 cm and its
perimeter 34 cm, then its area will be
(a) 442 cm2 (b) 260 cm2

(c) 60 cm2 (d) 20 cm2

13. The diagonal of a square is 6 cm. Its area (in cm 2 )
is
(a) 18 (b) 15 (c) 9 (d) 12

14. If the diameter of a semi-circular protactor is

14 cm, then find its perimeter (take p =
22

7
)

(a) 28 (b) 30 (c) 32 (d) 36

15. The area of the sector of a circle of radius 6 cm
and length of the arc of the sector as 22 cm is
(a) 36 cm

2 (b) 66 cm
2

(c) 60 cm
2 (d) 18 cm

2

16. The area of the circle whose circumference is
equal to the perimeter of a square of side 11 cm is
(a) 154 2cm (b) 144 2cm

(c) 134 2cm (d) 124 2cm

17. A field is in the form of a circle. The cost of

plough the field at ` 1.50 per m
2 is ` 5775. The

cost of fencing the field at ` 8.50 per m is
(a) ` 1870 (b) ` 2870
(c) ` 1970 (d) ` 2970

18. A bicycle wheel makes 5000 revolutions in
moving 11 km. The diameter of the wheel is
(a) 50 cm (b) 60 cm (c) 70 cm (d) 80 cm

19. The ratio of radii of two circles is 3 : 5, then the
ratio of their area will be
(a) 5 : 3 (b) 9 : 25
(c) 25 : 9 (d) None of these
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20. A chord of a circle of radius 6 cm subtends an
angle of 60° at the centre of the circle. The area
of the minor segment is (use p = 3 14. )

(a) 6.54 cm2 (b) 0.327 cm2

(c) 7.25 cm2 (d) 3.27 cm2

21. Find the area of regular hexagon whose each side
is 6 m.
(a) 27 3m2 (b) 54 3 m2

(c) 108 3 m2 (d) 124 3 m2

Volume and Surface Area

22. The surface area of a cube is 486 sq m,
then its volume is
(a) 729 m3 (b) 781 m3 (c) 625 m3 (d) 879 m3

23. The length of the diagonal of a cube of side
length 2 cm is
(a) 2 3 cm (b) 2 2 cm

(c) 3 2 cm (d) 2 cm

24. Find the volume of a cube whose surface area is

726 m 2 .
(a) 1300 m3 (b) 1452 m3

(c) 1542 m3 (d) 1331 m3

25. A water reservoir 13 m long, 9.5 wide and 8.2 m
deep. Find the cost of plastering its walls and
bottom at ` 2.75 per sq metre.
(a) ` 1250.32 (b) ` 1307.48
(c) ` 1475.07 (d) ` 1354.38

26. The volume of a rectangular box whose area of
three adjacent faces are 50 cm 2 , 30 cm 2 and

20 cm 2 is

(a) 600 cm3 (b) 1500 cm3 (c) 173 cm3 (d) 371 cm3

27. The sum of the length, breadth and depth of a

cuboid is 20 cm and its diagonal is 4 5 cm,

then its surface area is
(a) 400 cm

2 (b) 420 cm
2 (c) 300 cm

2 (d) 320 cm
2

28. Three cubes each of side 5 cm are joined end to
end. What is the surface area of the resulting
cuboid?
(a) 300 cm

2 (b) 350 cm
2 (c) 375 cm

2 (d) 400 cm
2

29. The perimeter of one face of a cube is 20 cm. Its
volume must be
(a) 8000 cm3 (b) 1000 cm3 (c) 125 cm3 (d) 400 cm3

30. The length of the longest rod that can be
placed in a room 30 m long, 24 m broad and
18 m high, is
(a) 30 m (b) 15 2 m (c) 30 2 m (d) 60 m

31. The maximum length of a rod, that can be kept
in a rectangular box of dimension 8 cm ´ 6 cm
´ 2 cm is
(a) 2 13 cm (b) 2 14 cm (c) 2 26 cm (d) 10 2 cm

32. A rectangular block 6 cm × 12 cm × 15 cm is cut
up into exact number of equal cubes. The least
possible number of cubes will be
(a) 6 (b) 11 (c) 33 (d) 40

33. Three cubes of iron whose edge are 6 cm, 8 cm
and 10 cm respectively are melted and formed
into a single cube. The edge of new cube
formed is
(a) 12 cm (b) 14 cm (c) 16 cm (d) 18 cm

34. The volume of a cube is 2744 cm3 . Its surface
area is
(a) 196 cm2 (b) 1176 cm2 (c) 784 cm2 (d) 588 cm2

35. If the areas of three adjacent faces of a cuboid are
x y z, , respectively, then the volume of the
cuboid is
(a) xyz (b) 2xyz (c) xyz (d) 3 xyz

36. The volume of the cylinder whose height is
14 cm and diameter of base 4 cm, is

(a) 167 cm3 (b) 176 cm3 (c) 186cm3 (d) 216 cm3

37. The curved surface area of a cylinder is

1320 cm 2 and its base has diameter 21 cm, then
the height of the cylinder is
(a) 10 cm (b) 20 cm (c) 22 cm (d) 25 cm

38. The curved surface area of a right circular
cylinder of base radius r is obtained by
multiplying its volume by

(a)
2
2

r
(b) 2 2

r (c)
2

r
(d) 2r

39. A conical tent of a diameter 24 m at the base
and its height 16 m. The canvas required to
make it is

(a)
5280

7

2m (b)
5180

7

2m

(c)
4180

7

2m (d)
3480

7

2m
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40. The slant height of a right circular cone is 10 m
and its height is 8 m. Find the area of its curved
surface.
(a) 30p m

2 (b) 40p m
2 (c) 60p m

2 (d) 80p m
2

41. The cost of canvas required for a conical tent of
height 8 m and diameter of base 12 m. At the

rate of ` 3.50 per m 2 is
(a) ` 620 (b) ` 600 (c) ` 640 (d) ` 660

42. The radius and height of a right circular cone are

in the ratio of 5 12: and its volume is 2512 cm
3 .

The slant height of the cone is
(a) 24 cm (b) 25 cm (c) 26 cm (d) 27 cm

43. A right triangle with sides 3 cm, 4 cm and 5 cm
is rotated the side of 3 cm to form a cone. The
volume of the cone so formed is
(a) 12 p cm

3 (b) 15 p cm
3 (c) 16 p cm

3 (d) 20 p cm
3

44. If the heights of two cones are equal and the
perimeters of their bases are in the ratio 3 : 4,
then the ratio of their volumes is
(a) 3 : 4 (b) 9 : 16
(c) 4 : 3 (d) 16 : 9

45. The curved surface area of a right circular cone
of height 15 m and base diameter 16 m is
(a) 120p m2 (b) 60p m2 (c) 136p m2 (d) 68p m2

46. The volume of a sphere of diameter 21 cm is
(a) 4847 cm

3 (b) 4851 cm
3

(c) 1617 cm
3 (d) 5000 cm

3

47. If the volume and the surface area of a sphere are
numerically equal, then its radius is
(a) 1 unit (b) 2 units
(c) 3 units (d) 4 units

48. A copper sphere of radius 3 cm is beaten and
drawn into a wire of diameter 0.2 cm. The
length of the wire is
(a) 9 m (b) 18 m (c) 27 m (d) 36 m

49. The surface area of two spheres are in the ratio
1 : 16. Their radii are in the ratio
(a) 16 : 1 (b) 4 : 1 (c) 1 : 4 (d) 1 : 16

50. How many spherical bullets can be made out of
a cube whose edge measures 22 cm, each bullet
being 1 cm in diameter.
(a) 20328 (b) 20028 (c) 30238 (d) 33028
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Answers

1.(d) Let the sides of triangle

a b c, and are 3 4 5x x x, and

respectively. Then,

Perimeter of triangle = 144

Þ 3 4 5 144x x x+ + =

Þ x = 12

\ a b= =36 48cm cm, ,

c = 60 cm,

\ s
a b c

=

+ +

2

=

+ +

=

36 48 60

2
72 cm

So, area of triangle

= - - -s s a s b s c( ) ( ) ( )

= ´ ´ ´72 36 24 12

= ´ =72 12 864 cm
2

2.(a) Let equal side of a triangle be

a b= =13 24cm base cmand .

\Area of triangle

= -

1

4
4

2 2
b a b

= ´ ´ ´ - ´

1

4
24 4 169 24 24

= 60 cm
2

4.(c) Area of square field = a2

Þ a
2

= 4.8 m
2

Þ a = 4 84.

Þ a = 2 2. m

\ Fencing of two sides of a

square = = ´2 2 2 2a . = 4 4. m

6.(c) Area of ground

=
Total cost of levelling

Rate

=
æ

è

ç
ö

ø

÷ =

900

1.25
m

2
720

1 (d) 2 (a) 3 (c) 4 (c) 5 (d) 6 (c) 7 (b) 8 (b) 9 (c) 10 (b)

11 (b) 12 (c) 13 (a) 14 (d) 15 (b) 16 (a) 17 (a) 18 (c) 19 (b) 20 (d)

21 (b) 22 (a) 23 (a) 24 (d) 25 (d) 26 (c) 27 (d) 28 (b) 29 (c) 30 (c)

31 (c) 32 (d) 33 (a) 34 (b) 35 (c) 36 (b) 37 (b) 38 (c) 39 (a) 40 (c)

41 (d) 42 (c) 43 (a) 44 (b) 45 (c) 46 (b) 47 (c) 48 (d) 49 (c) 50 (a)

Solutions



\ Breadth of ground

=

Area of ground

Length of ground

=

720

30
m = 24 m

9. (c) In D AOB OB OA AB, 2 2 2
+ =

Þ OB
2 2 2

20 12= -

= - =400 144 256

Þ OB = 16 cm

\ BD OB= ´ = ´2 2 16 = 32

cm

\ Area of rhombus

= ´ ´

1

2
24 32 = 384

2
cm

10. (b) Let the length and breadth

of rectangular field 5x and 3x.

\Perimeter of rectangular field

= +2( )l b

Þ 480 2 5 3= +( )x x

Þ 480 16= x

Þ x = 30

\Area of rectangular field

= ´ = ´ ´ ´5 3 5 30 3 30x x

= 13500 m
2
.

11. (b) Perimeter of square = 4a

4 16a =

a = 4 cm

\ a
2 2

4= ( ) = 16
2

cm

\Area of the square = 16cm
2
.

13. (a) Let the side of square = a

In square ABCD,

BD AB= ´2

Þ 6 2= AB

Þ 6 2= a Þ a =

6

2

Area = a
2

\ =
æ

è

ç
ö

ø

÷

6

2

2

=

36

2
= 18

2
cm

14. (d) Radius = =

14

2
7 cm

\Perimeter of semi-circular

protactor

= =p +r r2
22

7
7 2 7´ + ´

= + =22 14 36

15. (b)

Here, radius r = 6 cm

\Area of the sector of circle

= ´ ´

1

2
r arc = ´ ´

1

2
6 22

= 66 cm
2

16. (a) Circumference of circle

= ´ =4 11 44 cm

\ 2 44pr = cm

Þ r = =

44

2
7

p

cm

\ Area of circle

= = ´ ´pr
2 22

7
7 7

= 154
2

cm

18. (c) Distance covered in one

revolution

=

´ ´

=

11 1000 100

5000
220 cm

\The circumference of the

wheel = 220 cm

Let the diameter be ‘ ’d .

Then, pd = 220

Þ

22

7
220´ =d

d =

´

=

220 7

22
70 cm

19. (b) Let the radii of two circles

are r1 and r2

\

r

r

1

2

3

5
=

\

Area of Ist circle

Area of IInd circle
=

p

p

r

r

1

2

2

2

=

æ

è

ç
ç

ö

ø

÷
÷

=
æ

è

ç
ö

ø

÷

r

r

1

2

2 2
3

5
= 9 25:

22. (a) Let side of a cube be ‘ ’a .

Surface area of the cube = 6
2

a

\ 6 486
2

a =

Þ a
2 486

6
81= =

Þ a = =81 9

\Volume of the cube = ( )Side
3

= 9
3

= 729 m
3
.

23. (a) Q Length of diagonal of a

cube = a 3

\ Length of diagonal of cube

of side 2 cm = 2 3 cm

25. (d) l = 13 m, b = 9 5. m, h = 82. m

Area of 4 walls and bottom of

water reservoir

= + +2( )l b h lb

= + ´ + ´2 13 9 5 82 13 9 5( . ) . .

= + =369 123 5 492 5. . m
2

Cost of plaster

= ´ =492 5 2 75. . ` 1354.38.

27. (d) Here, l b h+ + = 20 cm

Also, l b h
2 2 2

4 5+ + =

Since, ( )l b h+ +
2

= + + + + +l b h lb bh hl
2 2 2

2 ( )

\ Surface area

= + +2 ( )lb bh hl

= + + - + +( ) ( )l b h l b h
2 2 2 2

= -( ) ( )20 4 5
2 2

= - =400 80 320
2

cm

28. (b)

QSide of cube a = 5 cm (given)

and length of cuboid

l = + + =( )5 5 5 15 cm,

b = 5 cm, h = 5 cm

\Surface area of cuboid

= ´ + ´ + ´2( )l b b h l h

= ´ ´ + ´ + ´2 15 5 5 5 15 5( )

= ´ + +2 75 25 75( )

= ´ =2 175 350
2

cm
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6 cm

22 cm

5 cm 5 cm 5 cm

12
cm

12
cm

20 cm
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29. (c) Perimeter of one face of a

cube = ´4 side

= ´4 a [let side = a]

Þ 4 20a =

a = 5 cm

Its volume = a
3

= ( )5
3

= 125
3

cm

30. (c) The length of longest rod =

Diagonal of a room

= + +l b h
2 2 2

= + +( ) ( ) ( )18 24 30
2 2 2

= + +324 576 900

= 1800 = 30 2 m

31. (c) Maximum length of rod

= + +l b h2 2 2

= + +64 36 4

= 104 = ´4 26 = 2 26 cm

33. (a) Volume of new cube

= + +6 8 103 3 3

= + +216 512 1000 = 1728 cm
3

So, the edge of new cube

= =1728 12
3

cm

34. (b)Q a3 2744= \ a = 14

\ Surface area

= = ´6 6 14
2 2

a ( )

= 1176 cm
2

35. (c)Q Volume of cuboid is

= ´ ´l b h

Given, l b x´ = , b h y´ = ,

l h z´ =

\ xyz l b h= ´ ´( )2;

So l b h xyz´ ´ =

36. (b) Volume of right circular

cylinder = pr h2

= ´ ´ ´ =

22

7
2 2 14 176

3
cm

37. (b) Diameter of the base of the

cylinder = 21cm

\Radius of the base =

21

2
cm

Q Curved surface area

= =2 1320prh

Þ 2
22

7

21

2
1320´ ´ ´ =h

Þ h =

´

=

1320

22 3
20 cm

38. (c) Volume of circular cylinder

= pr h2

Curved surface area

= =2
2

2

p

p

rh
r h

r
=

2

r
V

So, answer is
2

r
.

39. (a) Slant height = +12 162 2

= =400 20 m

Canvas required = Curved

surface area of conical tent

= prl = ´ ´ =

22

7
12 20

5280

7

2
m

40. (c)

Now, r l h= -
2 2

= -

= =

100 64

36 6

\Area of curved surface area of

cone = =p prl 60 2m

43.(a)

Here, radius of cone r = 3 cm

and height h = 4 cm

\ Volume of cone =

1

3

2
pr h

= ´ ´ ´

1

3
3 4

2
p ( )

= 12
3

p cm

44. (b) Now, ratio of volumes of

cones,

V

V

r h

r h

1

2

1

2

1

2

2

2

=

Þ

V

V

h

h

1

2

2
3

4
=

æ

è

ç
ö

ø

÷ ´

Þ

V

V

1

2

9

16
=

Þ V V
1 2

9 16: :=

45. (c) Curved surface area of a

cone = prl

Here, r = 8 m, l h r= +
2 2

= +( ) ( )15 8
2 2

= +225 64 = 289 = 17 m

\ p prl = ´ ´8 17

= 136
2

pm

46. (b) Volume of a sphere =

4

3

3
pr

= ´ ´ ´ ´

4

3

22

7

21

2

21

2

21

2

= 4851
3

cm .

[Q radius of sphere, r =

21

2
]

47. (c) QVolume of sphere =

Surface area of sphere

Þ

4

3
4

3 2
p pr r=

Þ r = 3 units

48. (d) Here, the volume of sphere

= The volume of wire

\

4

3
3 0 1

3 2
p p´ = ´ ´( . ) h

Þ h =

36

0 01.

=

=

3600 cm

36 m

50. (a) Radius of spherical bullet

= 1 2/ cm

\Volume of one bullet

= = ´ ´
æ

è

ç
ö

ø

÷

4

3

4

3

22

7

1

2

3

3

pr

= ´ ´ =

4

3

22

7

1

8

11

21
cm

3

Edge of cube = 22 cm

\Volume of cube

= =(edge) (22) cm
3 3 3

\Required number of bullets

=

volume of cube

volume of one bullet

=

´ ´22 22 22

11 21/

=

´ ´ ´22 22 22 21

11
= 20328
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Polynomial

f x a x a x a
n n

n
( ) .....= + + +

-

0 1
1 ( )a0 0¹ is called a

polynomial in variable x, where a a a
n0 1, , ..., are

real numbers. A polynomial having only one term
is called monomial, having two term is called a
binomial and having three terms is called a
trinomial e.g., 2x, 3 2x - , and 3 5 32

x x- + are the
monomial, binomial and trinomial polynomials
respectively. The exponent in the term with the
highest power is the degree of polynomial.
e.g. Polynomial ( )x a- is a degree of 1 and

polynomial x x2 7 12- + is a degree of 2.

Factor and Factorisation

To express polynomial as the product of
polynomials of degree less than that of the given
polynomial is called as factorisation and each term
in product is called the factor of polynomials.
e.g., x y x y x y

2 2
- = + -( ) ( ) Here, ( )x y+ and

( )x y- are the factor of polynomial x y
2 2

- .

Methods of Factorization
There are many types of factorization

(i) Taking out the common factors In this
method, we take the common factors from
two or more terms e.g., factorize of x x

2 2- .

x x x x
2 2 2- = -( ), because x is the common

factor in both terms.

(ii) Grouping of terms First we make the groups
of two or more terms and we take common
factor from these groups.
e.g., factorize of ax cy cx ay+ + + .
ax cy cx ay ax cx cy ay+ + + = + + +

= + + + = + +x a c y c a a c x y( ) ( ) ( ) ( )
(iii) Splitting middle term This method use in

quadratic trinomials. i.e., form ax bx c
2

+ + ,

where a b c R, , Î and a b c, , ¹ 0. In this
method we change the middle term b, for it if
ac is positive then b p q= + where p q, are
the factors of ac and if ac is negative then
b p q= - . Where p q, are the factors of ac

and p q> . e.g., factorize of 2 62
x x- - .

2 6 2 4 3 62 2
x x x x- - = - - -( )

[Qac = ´ - = -2 6 12( ) and12 4 3= ´ ,
4 3 1- = ]

= - + -2 4 3 62
x x x

= - + - = - +2 2 3 2 2 2 3x x x x x( ) ( ) ( ) ( ).

Factorisation by Algebraic Identities
l ( ) ( )( )a b a b a b

2 2
- = + -

l ( )a b a b ab+ = + +
2 2 2 2 and

( )a b a b ab- = + -
2 2 2 2

l ( ) ( )a b a b ab+ - - =
2 2 4 and

( ) ( ) ( )a b a b a b+ + - = +
2 2 2 22

l ( )a b c a b c+ + = + + +
2 2 2 2 2 ( )ab bc ca+ +

l ( ) ( )a b a b ab a b+ = + + +
3 3 3 3

l ( ) ( )a b a b ab a b- = - - -
3 3 3 3

l ( ) ( )( )a b a b a b ab
3 3 2 2

+ = + + -

l ( ) ( )( )a b a b a b ab
3 3 2 2

- = - + +

l a b c abc
3 3 3 3+ + -

= + + + + - - -( )( )a b c a b c ab bc ac
2 2 2

l If a b c+ + =0, then a b c abc
3 3 3 3+ + =

Factor Theorem
l Let p x( ) be a polynomial in x of degree not less

than one and a be a real number.
l If p( )a =0, then ( )x -a is factor of p x( ).

Other factor find the divided of p x( ) by ( )x - a .

Example 1 Subtract 5 7 82
x x- - from

9 3 6 92
x xy x+ + -

(a) 4 3 13 12
x xy x+ + - (b) 3 3 12

x xy x- - +

(c) 4 3 12
x y x+ - + (d) 14 3 13 12

x xy x+ + -
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Sol. (a) 9 3 6 9 5 7 82 2
x xy x x x+ + - - - -( )

= + + - - + +9 3 6 9 5 7 82 2
x xy x x x

= + + -4 3 13 12
x xy x

Example 2 Factor of x x
2 5 6- + are

(a) ( ) ( )x x- -2 3 (b) ( ) ( )x x- +2 3

(c) ( ) ( )x x+ -2 3 (d) ( ) ( )x x+ +2 3

Sol. (a) x x x x
2 25 6 2 3 6- + = - + +( )

= - - + = - - -x x x x x x
2 2 3 6 2 3 2( ) ( )

= - -( ) ( )x x2 3

Example 3 Factors of 63 1122 2
a b- are

(a) 63 2 2( ) ( )a b a b- + (b) 7 3 2 3 2( ) ( )a b a b+ -

(c) 7 3 4 2( ) ( )a b a b+ + (d) 7 3 4 3 4( ) ( )a b a b- +

Sol. (d) 63 112 7 9 162 2 2 2
a b a b- = -( )

= -7 3 42 2{( ) ( ) }a b = - +7 3 4 3 4( ) ( )a b a b

Example 4 Factors of x x y y
4 2 2 22- + are

(a) ( ) ( )x y x y+ - (b) ( ) ( )x y x y+ -
2 2

(c) ( ) ( )x y x y+ -
2 (d) ( ) ( )x y x y+ -

2

Sol. (b) x x y y
4 2 2 42- + = - +( ) ( )x x y y

2 2 2 2 2 22

= - = -( ) {( ) ( ) }x y x y
2 2 2 2 2 2

= + -

= + -

{( ) ( )}

( ) ( )

x y x y

x y x y

2

2 2

Remainder Theorem
l Let p x( ) be the polynomial in x of degree not less

than one and a be a real number.
l If p x( )is divided by( )x -a , then remainder is f ( )a .

Note Remainder can be evaluated by substituting,

x = a in p x( ).

EXAMPLE 5 If p x x x x( ) = - + -
3 25 5, then the

remainder, when p x( ) is divided by ( )x + 1 , is

(a) -12 (b) 12 (c) 13 (d) -3

Sol. (a) Given that,

p x x x x( ) = - + -
3 25 5

\ p( ) ( ) ( ) ( )- = - - - + - -1 1 5 1 1 53 2

= - - - -1 5 1 5 = - 12

EXAMPLE 6 Find the HCF of

p x = x x x( ) ( )24 6 24 3 2
- - and

q x = x + x + x( ) ( )20 2 36 5 4 .

(a) 4 2 12
x x( )+ (b) 4 2 12

x x( )+

(c) 4 2 12
x x( )- (d) None of these

Sol. (b) Now, p x x x x( ) ( )= - -24 6 24 3 2

= ´ ´ - -6 4 6 22 2
x x x( )

= ´ ´ - + -6 4 6 4 3 22 2
x x x x( )

= ´ ´ - + -6 4 2 3 2 1 3 22
x x x x[ ( ) ( )]

= ´ ´ + -6 4 2 1 3 22
x x x( ) ( )

and q x x x x( ) ( )= + +20 2 36 5 4

= ´ ´ + +5 4 2 3 14 2
x x x( )

= ´ ´ + + +5 4 2 2 14 2
x x x x( )

= ´ ´ + + +5 4 2 1 1 14
x x x x[ ( ) ( )]

= ´ ´ + +5 4 2 1 14
x x x( ) ( )

\HCF of p x q x( ) and ( ) is 4 2 12
´ +x x( ).

EXAMPLE 7 Find the LCM of x x x +
3 22 2- -

and x x x + .
3 2 4 4- -

(a) ( )( )x x- -1 42 (b) ( )( )x x
2 21 4- -

(c) ( )( )( )x x x- + +1 1 42 (d) None of these

Sol. (b) Now, x x x x x x
3 2 22 2 2 1 2- - + = - - -( ) ( )

= - -( ) ( )x x2 12
= - - +( ) ( ) ( )x x x2 1 1

and x x x
3 2 4 4- - + = - - -x x x

2 1 4 1( ) ( )

= - -( ) ( )x x1 42
= - - +( ) ( ) ( )x x x1 2 2

\ Required LCM = - + - +( ) ( ) ( ) ( )x x x x1 1 2 2

= - -( ) ( )x x
2 2 2 21 2 = - -( ) ( )x x

2 21 4

Linear Equations
If P is one degree polynomial, the P = 0 is a linear
equation. Linear equation involving one, two or
more variable, is called one variable, two variable
linear equation. e.g., ax b+ = 0, ax by c+ + = 0 are
one, two variable equation respectively.

Consistency of the System of

Linear Equations

Let us consider a system of two linear equations as
shown.

a x b y c1 1 1 0+ + = and a x b y c2 2 2 0+ + = .

l If
a

a

b

b

1

2

1

2

¹ , then system has unique solution,

represents a pair of intersecting lines and system
consistent.

l If
a

a

b

b

c

c

1

2

1

2

1

2

= = , then system has infinite solutions,

represents overlapping lines and system consistent.

l If
a

a

b

b

c

c

1

2

1

2

1

2

= ¹ , then system has not any

solution, represent a pair of parallel lines and
system inconsistent.
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Example 8 If ( . ) /0 4 3 7 5x - = - . Find the value

of x x( . )15 9+ .

(a) 98/25 (b) 26/35

(c) - 96 25/ (d) None of these

Sol. (d) ( . )04 3
7

5
x - =

-

Þ 2 15 7x - = -

Þ 2 7 15x = - + Þ x = =

8

2
4

Now, x x( . ) ( . )15 9 415 4 9+ = ´ +

= + = ´ =4 6 9 4 15 60( )

EXAMPLE 9 Solve the following systems of

equations
2 3

4
x y

+ = and
6 5

13
x y

+ = .

(a) x = 2 19/ , y = - 1 5/ (b) x = 1 19/ , y = -
1

5

(c) x = - 1 5/ , y = 1 19/ (d) x = - 1 5/ , y = 2 19/

Sol. (a)
2 3

4
x y

+ = … (i)

4 5
13

x y
+ = … (ii)

From, Eq. (i)
2

4
3

x y
= - Þ

4 6

x y
= -

Putting in Eq. (ii), 8
6 5

13- + =

y y

Þ - = -

1
13 8

y
Þ

-

=

1
5

y
Þ y = -

1

5

Putting in Eq. (i),
2 3

1 5
4

x
- =

/
Þ

2
15 4

x
- =

Þ

2
4 15

x
= + Þ x =

2

19

\ x = 2 19/ and y = - 1 5/

Quadratic Equation

The second degree equation of polynomial is called
quadratic equation. The general quadratic equation
is given by ax bx c

2 0+ + = , where a b c, , are real

numbers and a ¹0.

Roots of a Quadratic Equation
A value of a variable which satisfies the particular
quadratic equation is called root of that equation or
solution of the equation.

e.g. Let the equation is x x
2 6 8 0- + = .

Here, we take x = 2 , then 2 6 2 8 02
- + =( )

So, x = 2 is a root of the quadratic equation.

S������� �� � ���	
���� �
������

The solution of a quadratic equation can be find by
two methods.

(i) By Factorisation Method

Let the quadratic equation be ax bx c
2 0+ + = . If

the factors of ax bx c
2

+ + are ( ) ( )x x+ +a b , then

the solution is x = - -a b, .

(ii) By Quadratic Formula

If given equation is ax bx c
2 0+ + = , then  roots of

a quadratic equation can be determined by the
formula

x
b b ac

a
=

- ± -
2 4

2

This formula is known as Sridharacharya Formula,

where ( )b ac
2 4- is the discriminant (D) of the

equation.

Nature of Roots of a Quadratic
Equation
Let D b ac= -

2 4 be the discriminant of the

quadratic equation ax bx c
2 0+ + = .

l If D > 0, then the two roots are real and unequal.
l If D = 0, then the two roots are real and equal.
l If D< 0, then there are no real roots.
l If D > 0 and D is perfect square, then roots are

rational.
l If D > 0 and D is not a perfect square, then roots

are irrational.

Note If one of the roots of the quadratic equation is

a b+ , then its another root will be a b- .

Sum and Products of the Roots
Let a b, be the roots of the equation

ax bx c
2 0+ + =

(i) a b+ = -
b

a
(ii) a b× =

c

a

Formation of a Quadratic Equation
If the roots of equation are given to us say a band ,
then
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S = Sum of roots = +a b

and P = Product of roots = ab

\The quadratic equation will be

x x
2 0- + + =( )a b ab

or x Sx P
2 0- + =

EXAMPLE 10 Solve 5 18 9 02
x x- + =

(a) 3, 5 (b) 3, - 5

(c) 3,
3

5
(d) 5, - 3

Sol. (c) 5 18 9 02
x x- + =

Þ 5 15 3 9 02
x x- + + =( )

Þ 5 15 3 9 02
x x x- - + =

Þ 5 3 3 3 0x x x( ) ( )- - - =

Þ ( ) ( )x x- - =3 5 3 0

or x - =3 0

Þ x = 3

and 5 3 0x - = Þ x =

3

5

EXAMPLE 11 The value of 3 3 3+ + + ¥...

(a)
1 13

2

-
(b)

1 13

2

+

(c) 3 (d) ¥

Sol. (b) Let x = + + + ¥3 3 3 ...

Þ x x= +3

Squaring both sides,

x x
2 3= + Þ x x

2 3 0- - =

Comparing this equation from ax bx c
2 0+ + =

a = 1, b = - 1, c = - 3

\ x
b b ac

a
=

- ± -
2 4

2

=

± - ´ ´ -

´

1 1 4 1 3

2 1
=

±1 13

2

\ x =

+1 13

2
, because

1 13

2

-

is not possible.

Logarithms

If a is positive real number other than 1 and
a m

x
= , then x is called logarithm of m to the

base a, written as x = log .
a
m

Properties of Logarithm

l a xa
xlog ,= a ¹ 0, a ¹ 1, x > 0

l a xb b
x alog log ;= a > 0, b > 0, b ¹ 1, x > 0

l log ,
a

a =1 log ;
a

1 0= a > 0, a ¹ 1

l log
log

;
a

x

x
a

=
1

x, a > 0, a ¹ 1

l log log log
log

log
;

a b a

b

b

x x b
x

a
= × = a b, ,> 0

a b, ,¹1 x > 0
l For m, n > 0 for a > 0 and a ¹ 1

(a) log ( ) log log
a a a

m n m n× = +

(b) log log log
a a a

m

n
m n

æ

è

ç

ö

ø

÷ = -

(c) log ( ) log ( )
a

n

a
m n m=

EXAMPLE 12 What is the value of log log17
1

17
+

(a) 17 (b) 0 (c) 1 (d)
1

17

Sol. (b) log log log log( )17
1

17
17 17 1

+ = +
-

= - =log log17 17 0

EXAMPLE 13 If log
3

2x = - , then what is the

value of x?

(a) - 6 (b)
1

9
(c) - 9 (d) - 5

Sol. (b) log
3

2x = - Þ ( )3 2-

= xÞ x = =

1

3

1

92

Sets

A set is a well-defined collection of objects. When
we say well-defined, we mean that the objects follow
a given rule or rules. The members of a set are called,
elements of the set.

Representation of set The set is two methods.

(i) Roster form (Tabular form) In this form the
elements of a set write in middle bracket e.g.,
A = { , , , , }1 2 3 4 5 K

(ii) Set builder form In this form the elements of a
set represents in variable form by any relation.
e.g., A = {x x: is even natural number}

Some mathematical set

Set of natural number N = { , , }1 2 3 K

Set of whole numberW = { , , , }0 1 2 3 K
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Set of integers I or Z = - - -{... , , , , , , }3 2 1 0 1 2 3 K

Set of rational number

Q x
P

q
P q I q= Î ¹

ì

í

î

ü

ý

þ

: , , and 0

Set of real number R = {x x: is a real number}

Types of Sets

1. Empty/Null Set

A set which does not contain any element is called
an empty set, null set or void set.

e.g. If A = {x x:1 2< < , x is a natural number},
then A is the empty set, because there is no natural
number between 1 and 2.

2. Singleton Set

A set containing only one element is called a
singleton set. e.g. The set {0} is a singleton since, it
has only one element 0.

3. Finite and Infinite Sets

A set which is empty or consists of a definite
number of elements is called finite set, otherwise
the set is called infinite. e.g.

(i) LetW be the set of the days of the week, then
W is the finite set.

(ii) Let S be the set of squares of natural
numbers, then S is the infinite set.

Subset

Let A and B be two non-empty sets. If every
element in set A is an element of another set B,
then A is called a subset of B.

We write as A BÍ , e.g. A = { , , }2 4 7 ,
B = { , , , , }1 2 3 4 7 . Then, A BÍ , since every element
of A is in B.

Total number of subset of a set = 2 n , where n is the
number of elements of a set.

Union of sets Union of two set A and B is the set
of all elements of A and B without reapting
elements. It is denoted A BÈ . e.g., A = { , , , }2 4 6 8 ,
B = { , , , }6 8 10 12

\A BÈ = { , , , , , }2 4 6 8 10 12

Intersection of sets Intersection of two set A and B

is the set of common elements of A and B. It is
denoted by A BÇ .

e.g., A = { , , , }1 3 5 7 B = { , , , }2 3 5 11

\A BÇ = { , }3 5

EXAMPLE 14 What is the Roster form of the set

A = { , , , , }2 4 6 8 10

(a) A = {x x: is an even number}

(b) A = {x x: is an even number and 2 10£ £x }

(c) A = {x x: is a natural number}

(d) None of the above

Sol. (b) A = { , , , , }2 4 6 8 10

= {x x: is an even number and 2 10£ £x }

Polynomial
1. What is the degree of ( ) ( )x x+ +4 5

(a) 0 (b) 1 (c) 9 (d) 2

2. What is the sum of x x
4 7 3+ + and

2 5 22 4
x x x- - .

(a) - - + +x x x
4 25 9 3 (b) 3 5 9 34 2

x x x- + +

(c) - + - +3 5 9 34 2
x x x (d) - - + -3 5 9 34 2

x x x

3. The factorised values of the12 7 12
x x- + are

(a) ( )( )3 1 4 1x x+ + (b) ( )( )x x- -1 7 1
(c) ( )( )3 1 4 1x x+ - (d) ( )( )3 1 4 1x x- -

4. Factorise x y
8 8

-

(a) ( ) ( )x y x y- + ( )( )x y x y
2 2 4 4

+ +

(b) ( ) ( )x y x y- +
2 2 ( )x y

4 4
+

(c) ( ) ( ) ( )x y x y x y+ - +
2 2 4 4

(d) ( ) ( ) ( )x y x y x y- - +
2 2 4 4

Factorisation
5. The factor form of 5 7x y z y y z( ) ( )+ - + is

(a) ( ) ( )5 7x y y z- - (b) ( ) ( )5 7x y y z- +

(c) ( ) ( )5 7x y y z+ + (d) ( ) ( )5 7x y y z+ -

6. Factorise x y
6 6

+ ,
(a) ( ) ( )x y x x y y

2 2 4 2 2 4
- - +

(b) ( ) ( )x y x x y y
2 2 4 2 2 4

+ - +

(c) ( ) ( )x y x x y y
2 2 4 2 2 4

+ + +

(d) ( ) ( )x y x x y y
2 2 4 2 2 4

- + +
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7. Factorise 27 93 3 3
x y z xyz+ + -

(a) ( )(3 9 2 2
x y z x y+ + + + + + -z xy yz xy

2 3 3 )
(b) ( )(3 9 2 2

x y z x y+ + + + - - -z xy yz xz
2 3 3 )

(c) ( )(3 9 2 2
x y z x y+ + + + z xy yz xy

2 3 3- + - )
(d) None of the above

8. If x
x

+
æ

è

ç

ö

ø

÷ =
1

6, then x
x

2

2

1
+

æ

è

ç

ö

ø

÷ is equal to

(a) 32 (b) 38 (c) 34 (d) 44

9. If x
x

+
æ

è

ç

ö

ø

÷ =
1

3, then the value of x
x

3

3

1
+

æ

è

ç

ö

ø

÷

will be
(a) 3 3 (b) 3 3 1( )- (c) 0 (d) 3 3 1( )+

10. For what value of k, the polynomial
x x kx

3 23 6- + - is divisible by x - 3 ?
(a) 2 (b) 9 (c) 8 (d) 12

11. Simplify
1

4

1

2
1

2

a b- +
æ

è

ç

ö

ø

÷

(a)
a b

ab b a

3 2

16 4
1

1

4

1

2
+ + + + -

(b)
a b

ab b a

2 2

16 4
1

1

4

1

2
+ + + - +

(c)
a b

ab b a

2 2

16 4
1

1

4

1

2
+ + - - +

(d) None of the above

12. If a b b a/ /+ =1, then the value of a b
3 3

+ is

(a) 1 (b) 0 (c) -1 (d) -2

13. If ax by+ =6; bx ay- =8 and x y
2 2 1+ = , find

a b
2 2

+ .

(a) 100 (b) 105 (c) 110 (d) 120

HCF and LCM
14. The LCM of ( ) ( )x x- -1 2 and

x x x
2 2 3( ) ( )- + is

(a) ( )x - 1 (b) ( ) ( ) ( )x x x- - +1 2 3
(c) x x x x

2 1 2 3( ) ( ) ( )- - + (d) None of these

15. The HCF of x xy y x xy y
2 2 2 22 2- - - -and is

(a) ( )x y- (b) ( )x y+

(c) ( )2 3x y- (d) None of these

16. If ( )x k+ is the HCF of ( )x ax b
2

+ + and

( ),x cx d
2

+ + then the value of k is

(a)
b d

a c

+

+

æ

è

ç
ç

ö

ø

÷
÷

(b)
a b

c d

+

+

æ

è

ç
ç

ö

ø

÷
÷

(c)
a b

c d

-

-

æ

è

ç
ç

ö

ø

÷
÷

(d)
b d

a c

-

-

æ

è

ç
ç

ö

ø

÷
÷

17. The HCF of ( )4 3 9 23 2 2 3
x x y xy y+ - + and

( )x xy y
2 22+ - is

(a) ( )x y- 2 (b) ( )x y-

(c) ( ) ( )x y x y+ -2 (d) ( ) ( )x y x y- -2

Linear Equation
18. If y = -1, then the value of

1 1 1 1 1 12 3 4 5
+ + + + +( / ) ( / ) ( / ) ( / ) ( / )y y y y y is

(a) -1 (b) 0 (c) 1 (d) 2

19. If x and y are positive with x y- = 2 and xy = 24,

then
1 1

x y
+ is equal to

(a)
5

12
(b)

1

12
(c)

1

6
(d)

25

6

20. If ax by+ =3, bx ay- = 4 and x y
2 2 1+ = , then

the value of a b
2 2

+ is

(a) 25 (b) 26 (c) 27 (d) 28

21. If
3 6

8

11 8

24 3

3

4

7

24

x x x x x+
-

-
+ = -

+
, then the

value of x is

(a) - 3 (b) 3/2 (c) 3 (d) 1/3

22. The value of y in the solution of the equation

2 2 8x y x y+ -

= = is

(a) 0 (b)
1

4
(c)

1

2
(d)

3

7

23. If 5 is added to twice of a number it  becomes 6,
then the number is
(a) 0.5 (b) 5
(c) 0.25 (d) None of these

24. The sum of the two numbers is 11 and their
product is 30, then the numbers are
(a) 8, 3 (b) 9, 2 (c) 7, 4 (d) 6, 5

25. If one number is thrice the other and their sum
is 20, then the numbers are
(a) 5, 15 (b) 4, 12
(c) 3, 9 (d) None of these

26. The solution of the system of linear equations
0 4 0 3 1 7. . .x y+ = and 0 7 0 2 0 8. . .x y- = is
(a) x y= =3 2, (b) x y= = -2 3,
(c) x y= =2 3, (d) None of these

27. If x
x

x
x

+
æ

è

ç

ö

ø

÷ -
æ

è

ç

ö

ø

÷ =
1 1

5 4: : , then the value of x is

(a) 0 (b) ± 1 (c) ± 2 (d) ± 3
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28. The linear equation 3 1x y x- = - has
(a) a unique solution (b) two solutions
(c) infinitely many solutions (d) no solution

29. The cost of 21 pencils and 9 clippers is `819.
What is the total cost of 7 pencils and 3 clippers
together?
(a) `204 (b) `409 (c) `273 (d) `208

30. The value of k for which kx y k+ - + =3 3 0 and
12x ky k+ = , have infinite solutions, is
(a) 0 (b) 3 (c) 6 (d) 1

31. The system of equations 3 4 0x y+ - = and
6 2 8 0x y+ - = has
(a) a unique solution x =1, y =1
(b) a unique solution x = 0, y = 4
(c) no solution
(d) infinite solutions

32. 2 tables and 3 chairs together cost ` 2000
whereas 3 tables and 2 chairs together cost
` 2500. The total cost of 1 table and 5 chairs is
(a) ` 1500 (b) ` 800
(c) ` 1700 (d) ` 1900

33. I am three times as old as my son. Five years
later, I will be two and a half times as old as my
son. Then, age of father and son will be
(a) 42 yr and 14 yr (b) 48 yr and 16 yr
(c) 57 yr and 19 yr (d) 45 yr and 15 yr

34. The sum of the squares of three consecutive
natural numbers is 149. Then, the numbers be
(a) 5, 6, 7 (b) 8, 9, 10 (c) 6, 7, 8 (d) 4, 5, 6

35. The sum of a number and its square is
63

4
, then

the number will be

(a)
5

2
(b)

13

2
(c)

7

2
(d)

-1

2

36. The product of Anil’s age 5 yr ago with his age
9 yr later is 15. The present age of Anil is
(a) 9 yr (b) 7 yr (c) 18 yr (d) 6 yr

Quadratic Equation
37. What is the sum of two consecutive even

numbers when difference of their squares is 84 ?
(a) 30 (b) 39 (c) 42 (d) 48

38. The quadratic equation whose roots are -5 and
-3, is
(a) x x

2 8 15 0+ + = (b) x x
2 8 15 0+ - =

(c) x x
2 8 15 0- + = (d) None of these

39. The value of a for which the equation

ax x
2 2 5 4 0- + = has equal roots, is

(a)
5

4
(b)

4

5
(c) -

5

4
(d) -

5

3

40. If one of the roots of the equation

5 13 02
x x k+ + = is the reciprocal of the second.

What is the value of k?
(a) 0 (b) 13 (c) 9 (d) 5

41. If x = + + + ¥2 2 2 ... , then the value of x

(a) - 1 (b) 2
(c) 2, - 1 (d) None of these

42. What is the condition is one root of the
equation ax bx c

2 0+ + = is double the other?

(a) b
ac2 9

2
= (b) b ac

2 2= (c) b ac
2 8= (d) b ac

2
=

43. If a band are the roots of the equation

x x p
2 8 0- + = and a b

2 2 40+ = , then p is

equal to
(a) 12 (b) 10 (c) 9 (d) 11

44. If a b, are the roots of a quadratic equation such that
a b+ = 24 and a b- = 8, then the equation is
(a) x x

2 24 128 0- - = (b) x x
2 24 128 0+ + =

(c) x x
2 24 128 0+ - = (d) None of these

Logarithms
45. log log log log log2 3 4 5 63 4 5 6 7´ ´ ´ ´

´ log 7 8 is equal to
(a) 8 (b) 3 (c) 2 (d) 1

46. If log 2 030103. ,= then the number of digits in

2 32 is
(a) 8 (b) 10 (c) 12 (d) 32

47. If log10 2 030103= . , then the number of digits
in 2 30 is
(a) 30 (b) 31
(c) 9 (d) 10

48. If log ,2 = x log 3 = y and log ,5 = z then the
value of log 270 is
(a) 2 2x y z+ + (b) x y z+ +3
(c) 2x y z+ + (d) x y z+ + 2

49. If log x a= and log ,y b= then the value of
log xy is

(a)
a b+

2
(b) a b+

(c) ab (d) None of these
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50. If log ( ) log ( ) ,10 101 1 1x x+ - - = then the value
of x is

(a)
1

2
(b) ± 3 (c)

9

11
(d)

11

9

Set Theory
51. If A º {x x| is a prime number £100} and

B º {x x| is an odd number £100}.
Then, what is the ratio of the number of subsets
of set A to set B?

(a) 225 (b) 2 25- (c) 2 (d)
50

25

2

2

52. If N is the set of all positive integers, then
{ : | | }n N nÎ - £4 2 is equal to
(a) {3, 4, 5} (b) {2, 3, 4, 5, 6}
(c) {2, 3, 4, 5} (d) {3, 4, 5, 6}

53. How many subsets of {1, 2, 3, ... , 11} contain at
least one even integer?
(a) 1900 (b) 1964 (c) 1984 (d) 2048

54. Let A x x= { : is an odd integer} and

B x x x= - + ={ : }2 8 15 0 . Then,which one of the

following is correct?
(a) A B= (b) A BÍ

(c) B AÍ (d) A B
c

Í

55. If set A = { , , , }4 5 6 7 and B = { , , , }8 9 10 11 , then
A BÇ is
(a) {4, 5, 6, 7, 8, 9, 10, 11}
(b) f

(c) {4, 5, 6, 7}
(d) {8, 9, 10, 11}

56. In an examination out of 100 students, 75
passed in English, 60 passed in Mathematics and
45 passed in both English and Mathematics.
What is the number of students passed in exactly
one of the two subjects?
(a) 45 (b) 60
(c) 75 (d) 90

73Agniveer General Duty (GD)INDIAN ARMY

1. (d) ( )( )x x+ +4 5

= + + +x x x
2

4 5 20

= + +x x
2

9 20

\Degree of given product is 2.

2. (a) Required Sum

= + + + - -x x x x x
4 2 4

7 3 2 5 2

= - - + +x x x
4 2

5 9 3.

3. (d) 12 7 1
2

x x- +

= - - +12 4 3 1
2

x x x

= - - -4 3 1 1 3 1x x x( ) ( )

= - -( )( )4 1 3 1x x

4. (a) x y x y
8 8 4 2 4 2

- = -( ) ( )

= - +( ) ( )x y x y
4 4 4 4

= - +{( ) ( ) }( )x y x y
2 2 2 4 4

= - + +( ) ( ) ( )x y x y x y
2 2 2 2 4 4

= - + +( ) ( ) ( )x y x y x y
2 2

( )x y
4 4

+

5. (b) 5 7x y z y y z( ) ( )+ - +

= + -( ) ( )y z x y5 7

6. (b) x y x y
6 6 2 3 2 3

+ = +( ) ( )

= + - +( ) ( )x y x x y y
2 2 4 2 2 4

7. (b) 27 9
3 3 3

x y z xyz+ + -

= + + -( ) ( ) ( ) ( )( )( )3 3 3
3 3 3

x y z x y z

= + + + +( )(( ) ( )3 3
2 2 2

x y z x y z

- ´ - ´ - ´3 3x y y z z x)

= + + + +( )(3 9
2 2 2

x y z x y z

- - -3 3xy yz xz)

9. (c) x
x

x
x

3

3

3
1 1

+ = +
æ

è

ç
ö

ø

÷

- +
æ

è

ç
ö

ø

÷3
1 1

x
x

x
x

.

( )= -3 3 3
3

= - =3 3 3 3 0

10. (a) Let f x x x kx( ) = - + -
3 2

3 6

Since, f x( ) is divisible by x - 3.

\ f( )3 0=

Þ ( ) ( ) ( )3 3 3 3 6 0
3 2

- + - =k

Þ 27 27 3 6 0- + - =k

\ k = 2

13. (a) Given, ax by+ = 6 …(i)

x y
2 2

1+ = …(ii)

and bx ay- = 8 …(iii)

On squaring and adding

Eqs. (i) and (iii), we get

a x b y abxy b x
2 2 2 2 2 2

2+ + +

+ - =a y abxy
2 2

2 100

Þ a x y b x y
2 2 2 2 2 2

100( ) ( )+ + + =

\ a b
2 2

100+ =

Solutions

Answers

1 (d) 2 (a) 3 (d) 4 (a) 5 (b) 6 (b) 7 (b) 8 (c) 9 (c) 10 (a)

11 (c) 12 (b) 13 (a) 14 (c) 15 (d) 16 (d) 17 (c) 18 (b) 19 (a) 20 (a)

21 (c) 22 (a) 23 (a) 24 (d) 25 (a) 26 (c) 27 (d) 28 (c) 29 (c) 30 (c)

31 (d) 32 (c) 33 (d) 34 (c) 35 (c) 36 (d) 37 (c) 38 (a) 39 (a) 40 (d)

41 (b) 42 (a) 43 (a) 44 (d) 45 (b) 46 (b) 47 (d) 48 (b) 49 (b) 50 (d)

51 (b) 52 (b) 53 (c) 54 (c) 55 (b) 56 (a)



14. (c) The LCM of ( ) ( )x x- -1 2

and x x x
2

2 3( ) ( )- +

= - - +x x x x
2

1 2 3( ) ( ) ( )

15. (d) Let p x x xy y( ) = - -
2 2

2 and

q x x xy y( ) = - -2
2 2

\ HCF of p x( )and q x( )=1

17. (c) Now, x xy y
2 2

2+ -

= - + -x y xy y
2 2 2

= - +( ) ( )x y x y2

and 4 3 9 2
3 2 2 3

x x y xy y+ - +

= - + -( ) ( ) ( )x y x y x y2 4

\ HCF = - +( ) ( )x y x y2

18. (b) Now,

1
1 1 1 1

2 3 4
+

æ

è

ç
ç

ö

ø

÷
÷

+

æ

è

ç
ç

ö

ø

÷
÷

+

æ

è

ç
ç

ö

ø

÷
÷

+

æ

è

ç
ç

ö

ø

÷
÷

y y y y

+

æ

è

ç
ç

ö

ø

÷
÷

1

5
y

= +

-

æ

è

ç
ç

ö

ø

÷
÷

+

-

æ

è

ç
ç

ö

ø

÷
÷

+

-

æ

è

ç
ç

ö

ø

÷
÷

1
1

1

1

1

1

1
2 3

( ) ( ) ( )

+

-

æ

è

ç
ç

ö

ø

÷
÷

+

-

æ

è

ç
ç

ö

ø

÷
÷

1

1

1

1
4 5

( ) ( )

[Qput y= -1]

= - + - + - =1 1 1 1 1 1 0

21. (c) Given that,

3 6

8

11 8

24 3

x x x+

-

-

+

= -

+3

4

7

24

x x

\

9 18 11 8 8

24

x x x+ - + +

=

- -18 7

24

x x

Þ 6 26 17 7x x+ = -

Þ 11 33x =

Þ x = 3

22. (a) Since, 2 8
x y+

= and

2 8
x y-

=

Þ x y+ =

3

2
and x y- =

3

2

Þ 2 2 3x y+ = and 2 2 3x y- =

On solving, we get x y= =

3

2
0,

23. (a) Let the number be x.

\2 5 6x + = Þ x = =

1

2
0.5

28. (c) 3 1x y x- = - , we have one

equation and two variables.

So, infinitely many solutions.

29. (c) Let cost of 1 pencil and 1

clipper be pand c, respectively.

Now, according to the question,

21 9 819p c+ = `

Þ 3 7 3 819( )p c+ = `

Þ 7 3 273p c+ = `

\Cost of 7 pencils and

3 clippers

= `273

34. (c) Let the numbers be x, x + 1,

x + 2.

Then,

x x x
2 2 2

1 2 149+ + + + =( ) ( )

Þ 3 6 5 149
2

x x+ + =

On solving, we get, x = 6

\ Required numbers are 6, 7

and 8.

36. (d) Let Anil’s present age

= x yr

His age 5 yr ago = -( )x 5 yr

His age 9 yr later = +( )x 9 yr

Then, ( ) ( )x x- + =5 9 15

Þ x x
2

4 60 0+ - =

Þ ( ) ( )x x+ - =10 6 0

\ x = 6 yr

38. (a) We know that, x
2

- (sum of

roots)x + product of roots = 0

Þ x x
2

5 3 15 0- - - + =( )

Þ x x
2

8 15 0+ + =

39. (a) Since, ax x
2

2 5 4 0- + =

has equal roots.

\ Discriminant

= - - =( ) ( )2 5 4 4 0
2

a

Þ 20 16 0- =a Þ a =

5

4

47. (d) Let x = 2
30

Taking log on both sides,

log
x

= 30 log 2

= ´30 0 30103. = 9 0309.

\ Number of digits in

2 9 1 10
30

= + =

48. (b) log log ( )270 3 2 5
3

= ´ ´

= + +3 3 2 5log log log

= + +3y x z

49. (b) log log logxy x y= +

= +a b

52. (b) Given,

A n N n= Î - £{ :| | }4 2

= Î - £ - £{ : }n N n2 4 2

= Î £ £{ : }n N n2 6

= { , , , , }2 3 4 5 6

53. (c) Given, set = { , , , , }1 2 3 11K

Here, n = 11

\ Total number of subsets

= 2
n

= 2
11

The number of subset which

contain odd number = 2
6

The number of subsets which

contain atleast one even number

= -2 2
11 6

= - =2048 64 1984

54. (c) Given that, A = { :x x is an

odd integer}

Þ A = { , , , , ...}1 3 5 7

and B = - + ={ : }x x x
2

8 15 0

= - - + ={ : }x x x x
2

5 3 15 0

= - - - ={ : ( ) ( ) }x x x x5 3 5 0

= - - ={ : ( )( ) }x x x5 3 0 = { , }3 5

Since, B has two odd elements.

\ B AÍ

56. (a) Make Venn diagram for
passed students

From diagram, number of

students passed in exactly one

subject = + =15 30 45
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Line

A line segment PQ
¾

, when extended indefinitely in

both the direction is called line. A line has no end
points. It contains infinitely many point and it has
no breadth or thickness.

Types of Lines
1. Intersecting Lines Two lines having a

common point are called intersecting lines.
This common point is called point of
intersection.

2. Concurrent Lines Three or more lines are
said to be concurrent, if they intersect at the
same point.

3. Parallel Lines Two lines l mand in a plane

are said to be parallel, if they have no
common point and it can be written as l m|| .

Angles
An angle is the union of two non-collinear rays

with a common initial point.

\ Ð =AOB q

Types of Angles
(i) Acute angle, if 0 90º º< <q

(ii) Right angle, if q = 90º

(iii) Obtuse angle, if 90 180º º< <q

(iv) Straight angle, if q =180º

(v) Reflex angle, if180 360º º< <q

(vi) Complete angle, if q = °360

(vii) Adjacent angles Two angles are called
adjacent, if

(a) they have a common vertex.

(b) they have a common arm.

(c) their non-common arms are on different
sides of the common arm.

(viii) Complementary Angles Two angle are said
to be complementary, if their sum of measure
is 90º.

\ q q
1

+ = °2 90

(ix) Supplementary Angles Two angles are said
to be supplementary, if their sum of measure
is 180º.

\ q q
1

+ = °2 180
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EXAMPLE 1 An angle which is less than 360°

and more than 180°, is called

(a) reflex angle (b) a/an straight angle

(c) acute angle (d) obtuse angle

Sol. (a) An angle which is less than 360° and more
than 180°, is called a reflex angle.

EXAMPLE 2 An angle q° is one-fourth of its

supplementary angle. What is the measure

of the angle q°?

(a) 36° (b) 37° (c) 35° (d) 34°

Sol. (a) If the sum of two angles is 180°, the angles
are said to be supplementary.

\ The supplementary angle of q is ( ).180° - q

Given that, q q= ° -

1

4
180( )

Þ 4 180q q= ° - Þ 5 180q = °

\ q =

°

= °

180

5
36

Properties of Parallel Lines
Let l and m are parallel lines and n is the transversal
which cuts these parallel lines. The different angles
formed are as follows

1. Corresponding Angles Corresponding angle
pairs are Ð1and Ð5, Ð2 and Ð6, Ð 4 and
Ð8, Ð3 and Ð 7 and all the corresponding
pair are equal

i.e. Ð = Ð1 5, Ð = Ð2 6, Ð = Ð4 8 and
Ð = Ð3 7.

2. Vertically Opposite Angles Vertically
opposite angles pairs are Ð1and Ð3, Ð 4 and
Ð2, Ð8 and Ð6, Ð5 and Ð 7 and all
vertically opposite angles are equal, i.e.
Ð = Ð1 3, Ð = Ð4 2, Ð = Ð8 6 and Ð = Ð5 7.

3. Alternate Angles Alternate angles pairs are
Ð3 and Ð5, Ð 4 and Ð6 and they are equal
i.e. Ð = Ð3 5 and Ð = Ð4 6.

4. The sum of interior angles on the same side
of transversal is equal to180°.
i.e. Ð + Ð = °3 6 180 and Ð + Ð = °4 5 180

5. The sum of exterior angles on the same side
of transversal is equal to 180°.
i.e. Ð + Ð = °2 7 180 and Ð + Ð = °1 8 180

EXAMPLE 3 Find the values of x y z, , and u in

the following figure, if l m|| .

(a) 100°, 80°, 80°, 80° (b) 100°, 80°, 90°, 90°

(c) 100°, 80°, 80°, 100° (d) None of these

Sol. (a) Since, l m|| .

\ x = °100 [corresponding angles]

y = °80 [vertically opposite angles]

z x= ° -180 [straight line]

= ° - ° = °180 100 80

and u z= = °80 [alternate angles]

Triangle

A plane figure closed by three line segments is
called a triangle. The sum of all angles of a triangle
is 180°.

i.e. Ð + Ð + Ð = °A B C 180
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EXAMPLE 4 In a DABC , Ð Ð ÐA B C: : = 2 4 3: : .

Find the smallest angle.

(a) 50° (b) 30° (c) 40° (d) 20°

Sol. (c) According to the question,

2 4 3 180x x x+ + = °

9 180x = °

x = °20

\Smallest angle = ´ = °2 20 40

Types of Triangles
On the Basis of Sides

1. Scalene Triangle A triangle in which all sides
are unequal in length, is called a scalene
triangle.

2. Isosceles Triangle A triangle in which two
sides are unequal in length, is called an
isosceles triangle.

3. Equilateral Triangle A triangle in which all
sides are equal in length, is called an
equilateral triangle. Also, in which all angles
measure 60°.

On the Basis of Angles

1. Acute Angled Triangle A triangle having each
angle is acute, is called an acute angle
triangle.

2. Right Angled Triangle A triangle with one
angled is right angled, is called a right angled
triangle.

3. Obtuse Angled Triangle A triangle having one
angle is an obtuse angle, is called obtuse angle
triangle.

Important Points Related to Triangles

1. Sum of two sides is always more than third side.

2. Opposite angles of equal sides are equal and
vice-versa.

3. The exterior angle of a triangle is equal to the
sum of their interior opposite angles.

i.e. Ð = Ð + ÐACD A B

4. Any line parallel to one side of a triangle
divides the other two sides proportionally.

If DE is drawn parallel to BC, then
AD

DB

AE

EC
=

5. Apollonius Theorem

In DABC, AD is median, then

AB AC AD BD
2 2 2 22+ = +( )

EXAMPLE 5 In the figure given,

Ð Ð =BAC ABC: : .2 3 Find the measure of

Ð ABC.

(a) 75° (b) 72° (c) 77° (d) 79°

Sol. (b) Let Ð =A x2 and Ð =B x3

Then, 2 3 120x x+ = °

[exterior angle is equal to the sum of the interior
opposite angles]

Þ 5 120x = ° Þ x = °24

\ Ð = = ´ ° = °ABC x3 3 24 72

Quadrilateral
A plane figure closed by four
lines is called quadrilateral.
The sum of interior angles of a
quadrilateral is equal to 360°.

In the figure,

Ð + Ð + Ð + Ð = °A B C D 360
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Parallelogram

A quadrilateral in which the opposite sides are
equal and parallel, is called a parallelogram.

i.e. AB CD= and AD BC= ,

Also, AB CD|| and AD BC||

In a parallelogram,

(i) The sum of any two adjacent interior angles
is equal to 180°.

Ð + Ð = Ð + Ð = Ð + ÐA B B C C D

= Ð + Ð = °D A 180

(ii) The opposite angles are equal in magnitudes
Ð = ÐA C and Ð = ÐB D.

Rectangle

A parallelogram in which the adjacent sides are
perpendicular to each other and opposite side are
equal, is called a rectangle.

i.e. AB CD= and AD BC=

Also, Ð = ÐA B = Ð = Ð = °C D 90

Rhombus

A parallelogram in which all the sides are equal, is
called a rhombus.

i.e. AB BC CD DA= = =

and AB DC|| and BC DA| |

In a rhombus,

The diagonals bisect each other at right angles and
form four right angled triangles.

Square

A parallelogram in which all the sides are equal and
perpendicular to each other, is called a square.

i.e. AB BC CD DA= = =

Also, Ð = Ð = Ð = Ð = °A B C D 90

In a square

The diagonals bisect each other at right angles.

Trapezium

A quadrilateral where only one pair of opposite
sides are parallel and another pair of opposite sides
are non-parallel.

i.e. AB DC| | and AD BC¹ .

EXAMPLE 7 The angles of a quadrilateral are in

the ratios 3 : 4 : 5 : 6. The smallest of these

angles is

(a) 60° (b) 50° (c) 40° (d) 30°

Sol. (a) Let the angles of the quadrilateral be
( ) , ( ) ,( )3 4 5x x x° ° ° and ( )6x °.

Then, 3 4 5 6 360x x x x+ + + = °

Þ 18 360x = ° Þ x = °20

\ Smallest angle = ´ °= °( )3 20 60

EXAMPLE 8 In the given figure, ABCD is a

rhombus, then the value of x is

(a) 24° (b) 25°

(c) 26° (d) 28°
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Sol. (b) Given, ABCD is a rhombus in which
Ð = °BAD 130 and Ð =DBC x.

\Ð = Ð =ABC DBC x2 2

[since, diagonals bisect the angles in rhombus]

Now, we have Ð + Ð = °DAB ABC 180

[co-interior angles of a parallelogram]

Þ130 2 180° + = °x [from figure]

Þ 2 180 130x = ° - ° = °50

\ x = °25 [dividing by 2 on both sides]

EXAMPLE 9 ABCD is a trapezium, in which

AB DC|| and Ð = Ð = °A B 45 . Then, ÐC and

ÐD of a trapezium are

(a) 135°, 135° (b) 140°, 140°

(c) 120°, 120° (d) None of these

Sol. (a) Ð + Ð = °B C 180

[sum of co-interior angles is 180°]

Þ Ð = ° - ° = °C 180 45 135

Also, Ð + Ð = °A D 180

Þ Ð = ° - ° = °D 180 45 135

Polygons
A polygon is a closed plane figure bounded by
straight lines.

(i) Each exterior angle of a regular polygon

=
°360

Number of sides

(ii) Each interior angle = 180°- Exterior angle.

(iii) Sum of all interior angles = ( )2 4 90n - ´ °

(iv) Sum of all exterior angles = °360

(v) Number of diagonals of polygon on n sides

=

-n n( )3

2

EXAMPLE 10 Each interior angle of a regular

hexagon is

(a) 120° (b) 125° (c) 130° (d) 140°

Sol. (a) Each exterior angle of a regular hexagon

=

°

°

= °

360

6
60

Each interior angle of a regular hexagon
= ° - ° = °( )180 60 120

Circle

A circle is a set of points
which lie in a plane and also
at a constant distance from a
fixed point in the plane.
Here, the fixed point ‘ ’O is
called the centre and the
constant distance is called
radius of circle, which is denoted by ‘ ’r .

(i) Chord A line segment whose draw to meet of
two point on the circle AB is chord.

(ii) Tangent A line segment which has one
common point with circumference of a circle.
PQ is a tangent.

Some Important Points
Related to Circles

1. The line joining the centre of a circle to the mid
point of a chord is perpendicular to the chord.

2. Equal chords subtends equals angles at the
centre and vice-versa.

3. Equal chords of a circle are equidistant from
the centre and vice-versa.

4. The angle subtended by an arc at the centre of
the circle is twice the angle subtended by an arc
at any point on the remaining part of the circle.

5. The angle subtended in semi-circle is equal to 90º.

6. The angle subtended in same section of circle
are equal.

7. The sum of opposite angle of a quadrilateral is
equal to 180º

i.e., Ð + Ð = = Ð + ÐA C B D180º
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8. If two chords AB and CD of a circle intersect
at any point P , then PA PB PC PD´ = ´

9. If a chord and a tangent of circles intersects

at any point P then PT PA PB
2

= ´

10. Two tangent draw on a circle from any
external point. These are equal

Length of tangent

=
-

(Distance between centre
and external point) (r2 adius of circle)2

EXAMPLE 11 A chord AB is drawn in a circle

with centre O and radius 5 cm. If the

shortest distance between centre and chord

is 4 cm, find the length of chord AB.

(a) 6 cm (b) 5 cm (c) 4 cm (d) 3 cm

Sol. (a) In the adjoining figure

AO = 5 cm [radius]

OC = 4 cm

[shortest distance between centre and chord]

Let length of chord AB be 2x, then AC x= .

In DAOB, AO AC OC
2 2 2

= +

Þ ( ) ( )5 42 2 2
= +x

Þ 25 162
= +x

\ x = -25 16 = =9 3 cm

\ Length of chord AB x= = ´2 2 3 = 6 cm

1. The complementary angle of 30°
(a) 60° (b) 45° (c) 30° (d) 90°

2. The supplement of 80° is
(a) 10 (b) 100° (c) 280° (d) 120°

3. How many right angles are in square
(a) Three (b) Five (c) Four (d) Two

4. How much is each angle of an equilateral
triangle?
(a) 30º (b) 90º (c) 45º (d) 60º

5. The sum of the angles of a pentagon is
(a) 720º (b) 540º (c) 360º (d) 840º

6. What is a point called, where all the three
medians of a triangle meet?
(a) Orthocentre (b) Circumcentre

(c) Centroid (d) None of these

7. Three angles have been formed on a straight line
as shown in figure. Find the value of x.

(a) 20º (b) 30º

(c) 60º (d) 25º

8. In the following figure, if AB CD|| , then the
values of x and y are

(a) 50°, 130° (b) 130°, 130°

(c) 50°, 50° (d) 130°, 50°

9. In the given figure, Ð = °COE 90 . The value of x

is

(a) 120° (b) 60°

(c) 45° (d) 30°

10. If two angles of a triangles are 40º and 105º, then
the third angle will be
(a) 75º (b) 45º

(c) 65º (d) 60º
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11. ABC is a triangle in which AB AC= as shown in
figure. The base BC is produced to D and
Ð =ACD 130º. Then find the angle A.

(a) 90º (b) 60º (c) 80º (d) 160º

12. In the given figure, if DE BC|| then the value of
AD is

(a) 2 cm (b) 2.4 cm (c) 3 cm (d) 1.2 cm

13. If the exterior angles of a triangles are in the ratio
1 : 2 : 6, then these angles are
(a) 20º, 40º, 120º (b) 30º, 50º, 100º

(c) 40º, 50º, 90º (d) None of these

14. In DABC , DE BC|| , then AE =

(a) 4.5 cm (b) 45 cm (c) 7/2 cm (d) 8 cm

15. ABC is a triangle, where BC AB B= Ð = °2 30,

and Ð = °A 90 . The magnitude of the side AC is

(a)
2

3
BC (b)

3

4
BC (c)

BC

3
(d)

3

2
BC

16. In the figure given below, Ð = °PQR 90 and QL is

a median, PQ = 5 cm and QR =12 cm. Then, QL

is equal to

(a) 5 cm (b) 5.5 cm (c) 6 cm (d) 6.5 cm

17. ABC is a triangle right angled at A and a
perpendicular AD is drawn on the hypotenuse
BC . What is BC AD× equal to?
(a) AB AC× (b) AB AD×

(c) CA CD× (d) AD DB×

18. The side AC of a DABC is extended to D such
that BC CD= . If ÐACB is 70°, then what is
ÐADB?
(a) 35° (b) 45° (c) 70° (d) 110°

19. A man goes 10 m to east and then 24 m due
north. Find his shortest distance from the
starting point.
(a) 20 m (b) 26 m (c) 32 m (d) 36 m

20. A right angled isosceles triangle is inscribed in a
circle of radius 5 cm. The length of the equal
sides is
(a) 5 2 cm (b) 2 5 cm (c) 2 cm (d) 5 cm

21. If ABC is triangle right angled at B and M N,
are the mid-points of AB and BC respectively,

then 4 2 2( )AN CM+ is equal to

(a) 4 2
AC (b) 5 2

AC (c)
3

4
2

AC (d) 6 2
AC

22. In a DABC AB AC, = and D is a point on AB,

such that AD DC BC= = . Then, ÐBAC is

(a) 40° (b) 45° (c) 30° (d) 36°

23. In a DABC A B C, : : : :Ð Ð Ð = 2 3 4. A line CD

drawn parallel to AB, then ÐACD is
(a) 80° (b) 20° (c) 40° (d) 60°

24. The mid-points of AB and AC of a DABC are
respectively X andY . If BC XY+ =12 units,
then the value of BC XY- is
(a) 6 (b) 8 (c) 4 (d) 12

25. In a DABC, XY is drawn parallel to BC, cutting
sides at X and Y, where AB = 4.8 cm, BC = 7.2
cm and BX = 2 cm. What is the length of XY ?
(a) 4 cm (b) 4.1 cm (c) 4.2 cm (d) 4.3 cm

26. Sum of the interior angles of a decagon is
(a) 1040° (b) 1400°

(c) 1440° (d) 1800°

27. If one angle of a parallelogram is 24° less than
twice the smallest angle, then the largest angle of
the parallelogram is
(a) 68° (b) 102° (c) 112° (d) 136°
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28. If difference between exterior and interior angles
of a polygon is 60°, then the number of sides in
the polygon is
(a) 4 (b) 5 (c) 6 (d) 7

29. ABCD is the parallelogram in the given figure.
Find the value of x

(a) 25° (b) 10° (c) 75° (d) 45°

30. A quadrilateral ABCD is inscribed in a circle. If
AB is parallel to CD and AC BD= , then the
quadrilateral must be a
(a) parallelogram (b) rhombus

(c) trapezium (d) None of these

31. Let X be any point within a square ABCD. On
AX, a square AXYZ is described such that D is
within it. Which one of the following is correct?
(a) AX DZ= (b) Ð ÐADZ BAX=

(c) AD DZ= (d) BX DZ=

32. How many circles can be drawn passing through
any three non-collinear points?
(a) 2 (b) 1

(c) 3 (d) Many

33. In a given figure O is the orthocentre and
Ð = °OBC 25 , then find the value of ÐBAC

(a) 85° (b) 35°

(c) 65° (d) 45°

34. The statement ‘If a pair of opposite angles of a
quadrilateral is supplementary, then the
quadrilateral is cyclic’ is
(a) False

(b) True

(c) Neither true nor false

(d) Insufficient data

35. AB is the diameter of a circle with centre O and
P is a point on it. If Ð = °POA 120 , then the
value of ÐPBO is
(a) 30° (b) 50° (c) 60° (d) 40°

36. Two circles of same radius 5 cm, intersect each
other at A and B. If AB = 8 cm, then the distance
between the centres is
(a) 10 cm (b) 4 cm (c) 6 cm (d) 8 cm

37. P is a point outside a circle and is 13 cm away
from its centre. A secant drawn from the point P

intersects the circle at points A and B in such a
way that PA = 9 cm and AB = 7 cm. The radius
of the circle is
(a) 5.5 cm (b) 5 cm (c) 4 cm (d) 4.5 cm

38. O is centre of a circle. Find ÐADB.

(a) 120° (b) 60° (c) 15° (d) 30°

39. In figure, Ð = °ABC 69 , Ð = °ACB 31 , then the
value of ÐBDC is

(a) 80° (b) 40° (c) 51° (d) 69°

40. Two concentric circles are of radii 5 cm and 3
cm. Then the length of the chord of the larger
circle which touches the smaller circle is
(a) 7 cm (b) 6 cm (c) 5 cm (d) 8 cm

41. From the circumcentre I of the DABC ,
perpendicular ID is drawn on BC . If
Ð = °BAC 60 , then the value of ÐBID is
(a) 75° (b) 60° (c) 45° (d) 80°

42. A B C, , and D are four points on a circle. AC

and BD intersect at a point E such that
Ð = °BEC 130 and Ð = °ECD 20 . Then, ÐBAC is
equal to
(a) 90° (b) 100°

(c) 110° (d) 120°
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1. (a) Complementary angle of

30 90 30 60°= °- ° = °

2. (b) Supplement of

80 180 80 100° = ° - ° = °

7. (d)Q AC is straight line.

\ x x+ °+ °+ + °= °10 90 30 180

Þ 2 180 130 50x = °- °= °

Þ x =

°

= °

50

2
25

9. (d) Here, Ð = ÐBOD AOC

[Vertically opposite angles]

Þ 2x y=

Now, Ð + Ð + ÐCOE EOB BOD

= °180

[QCD is a line]

90 2 180° + + = °x x

Þ 3 90x = °

\ x =

°90

3
= °30

10. (b) Third angle

= - +180 40 105º ( º º )

= - =180 145 45º º º

11. (c) In figure

= Ð = - =A C 180 130 50º º º

and AB AC=

\Ð = Ð =B C 50º

Now, Ð = - Ð + ÐA B C180º ( )

= - +180 50 50º ( º º )

= - =180 100 80º º º

12. (b)

Since, DE BC||

then
AD

DB

AE

EC
= Þ

AD

7 2

18

5 4.

.

.
=

Þ AD = 2 4. cm

14. (a)

Since, DE BC||

\

AD

BD

AE

EC
= Þ

4

5 45
8= ´

AE

Þ AE =

´

´

=

4 45

5 8
4 5. cm

19. (b) According to the question,

make figure.

\Shortest distance

= +( ) ( )AB BC
2 2

= + = +( ) ( )10 24 100 576
2 2

= =676 26 m

20. (a) Let ABC is a triangle and its

two equal side a, then

AC a a= +
2 2

= 2a

Now, AC is a diameter of circle.

[Ð = °B 90 , in a semi-circle]
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43. Find x in the given figure.

(a) 13 cm (b) 12 cm (c) 16 cm (d) 15 cm

44. If the sides of a quadrilateral ABCD touch a
circle and AB = 6 cm, CD = 5 cm BC = 7 cm,
then the length of AD (in cm) is
(a) 4 (b) 6 (c) 8 (d) 9

45. In the given figure, O is the centre of a circle and
Ð = °OAB 50 . Then, ÐBOD is  equal to

(a) 130° (b) 50°

(c) 100° (d) 80°

1 (a) 2 (b) 3 (c) 4 (d) 5 (b) 6 (c) 7 (d) 8 (b) 9 (d) 10 (b)

11 (c) 12 (b) 13 (a) 14 (a) 15 (d) 16 (d) 17 (a) 18 (a) 19 (b) 20 (a)

21 (b) 22 (d) 23 (c) 24 (c) 25 (c) 26 (c) 27 (c) 28 (c) 29 (d) 30 (c)

31 (d) 32 (b) 33 (c) 34 (b) 35 (c) 36 (c) 37 (b) 38 (d) 39 (b) 40 (d)

41 (b) 42 (c) 43 (b) 44 (a) 45 (c)

Answers

9 cm

x
D

B

A

CP

6 cm

5 cm

50°
B

C

A

D

O

Solutions

A B

C

10 m

24 m



So, 2 10a =

\ a = ´

10

2

2

2

=

10 2

2

= 5 2 cm

23. (c) Let the angles be2 3x x, and4x.

Then, 2 3 4 180x x x+ + = °

Þ 9 180x = ° Þ x = °20

\ Ð = = ´ = °A x2 2 20 40

Ð = = ´ = °B x3 3 20 60

and Ð = = ´ = °C x4 4 20 80

Now, AB CD|| and AC is the

transversal.

Then, Ð = ÐBAC ACD

[alternate interior angles]

\ Ð = °ACD 40

25. (c) Given that,

AB BC= =4 8 7 2. , .cm cm

and BX = 2 cm

\ AX AB BX= -

= - =4 8 2 2 8. . cm

From figure, D DAXY ABC»

\

XY

BC

AX

AB
=

Þ XY
AX

AB
BC= ×

= ´

2 8

4 8
7 2

.

.
.

\ XY = 4.2 cm

26. (c) Decagon = 10 sided polygon.

\ Sum of n sides interior angles

= - ´ °( )n 2 180

= - ´ °( )10 2 180

= ´ = °180 8 1440

27. (c) Let the smallest angle be x °.

Then, its adjacent angle

= - °( )2 24x

\ x x+ - =2 24 180

Þ 3 204x =

Þ x = 68

\Largest angle = ´ - °( )2 68 24

= - °= °( )136 24 112

31. (d) In DABX and DACZ, AB AD=

[side of square ABCD]

and AX AZ=

[side of a square AXYZ]

Let Ð =BAX q

\ Ð = °-XAD 90 q

Also, AXYZ is a square.

\ Ð = °ZAX 90

Þ Ð + Ð = °ZAD XAD 90

Þ ZAD = °- °- =90 90( )q q

i.e. Ð = ÐBAX ZAD

\ D DABX ADZ@

\ BX DZ= [by CPCT]

32. (b) Only one circle can be

passing through any three

non-collinear points.

33. (c) In figure, Ð =OBC 25º

In DOBC, OB OC=

\Ð = Ð =OCB OBC 25º

\Ð = - +BOC 180 25 25º ( º º )

= 130º

Now, Ð =

Ð

BAC
BOC

2

= =

130

2
65

º
º

34. (b)

Q Sum of opposite angles of a

cyclic quadrilateral is 180°.

\Ð + Ð = °A C 180 ,

Ð + Ð = °B C 180

So, it is true because it forms

supplementary.

38. (d)QO is the centre of the circle

so, angle subtended by two

vertices at the centre is twice the

angle subtended at the arc.

\ Ð = ÐAOB ADB2

Þ 60 2° = ´ x

Þ x =

°60

2

= °30

40. (d)

Here, AB is the larger chord,

which touches the smaller circle.

Now, BC = - =5 3 4
2 2

\ AB CB= 2 = ´ =2 4 8 cm

43. (b) If two chord of a circle,

intersect inside a circle (outside a

circle) at any point. Then,

PA PB PC PD´ = ´

Þ 6 15 5 5´ = ´ +( )x

Þ x + =5 18 Þ x = 13 cm

44. (a) From figure,

Þ AB CD BC AD+ = +

[since, sides of quadrilateral

touches the circle]

Þ 6 5 7+ = + AD

\ AD = -11 7 = 4 cm
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Measurement
Measured of different quantities in different units,
is called measurement.

These units convert in different units.

Conversion of Length’s Units
n 1 kilometre (km ) = 10 hectometre (hm)
n 1 hectometre (hm) = 10 decametre (dam)
n 1 decametre (dm) = 10 metre (m)
n 1 metre (m) = 10 decimetre (dm)
n 1 decimetre (dm) = 10 centimetre (cm)
n 1 centimetre (cm) = 10 millimetre (mm)

EXAMPLE 1 How many metres are there in

2 km 7 hm 5 dam?

(a) 2760 m (b) 2750 m (c) 2780 m (d) 2820 m

Sol. (b) Q 2 km = ´ =2 1000 2000m m

7 hm = ´7 100 m = 700 m

and 5 dam = ´5 10 m = 50 m

\ 2 km 7 hm 5 dam = + +( )2000 700 50 m = 2750 m

Conversion of Weight’s Units
n 1 metric tonne = 10 quintal
n 1 quintal = 100 kilogram (kg)
n 1 kilogram (kg) = 10 hectogram (hg)
n 1 hectogram (hg) = 10 decagram (dag)
n 1 decagram (dag) = 10 gram (gm)
n 1 gram (gm) = 10 decigram (dg)
n 1 decigram (dg) = 10 centigram (cg)
n 1 centigram (cg) = 10 milligram (mg)
n 1 kilogram (kg) = 1000 gram (gm)

EXAMPLE 2 Convert 3 gm 2 dg 5 cg in mg.

(a) 3570 mg (b) 3100 mg

(c) 3250 mg (d) 3450 mg

Sol. (c) Q 3 3 1000 3000gm mg mg= ´ =

2 dg 2 100 mg 200 mg= ´ =

5 cg 5 10 mg 50 mg= ´ =

\ 3 gm 2 dg 5 cg (3000 200 50) mg= + +

3250 mg=

Conversion of Capacity’s Units
n 1 kilolitre (kL) = 10 hectolitre (hL)
n 1 hectolitre (hL) = 10 decalitre (daL)
n 1 decalitre (daL) = 10 litre (L)
n 1 litre (L) = 10 decilitre (dL)
n 1 decilitre (dL) = 10 centilitre (cL)
n 1 centilitre (cL) = 10 millilitre (mL)

EXAMPLE 3 Convert 4 L into millilitres?

(a) 4000 mL (b) 2000 mL

(c) 1000 mL (d) 400 mL

Sol. (a) Q 1 L = 1000 mL

\ 4 L = ´1000 4 mL = 4000 mL

Conversion of Time’s Units
n 60 s =1min n 365 days =1yr
n 60 min =1h n 366 days =1leap yr
n 24 h =1day n 12 months =1yr
n 7 day =1week n 100 yr =1centuary
n 30 / 31 days =1month

EXAMPLE 4 3 h and 45 min = ...... sec

(a) 13500 (b) 18000 (c) 10800 (d) 10500

Sol. (a) 3h and 45 min

= ´ +( )3 60 45 min [Q1 hr = 60 min]

= + ´( )180 45 60 sec [Q1 min = 60 sec]

= 13500

Conversion on Indian Currency
`1 =100 paise
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EXAMPLE 5 Convert ` 25 into paise.

(a) 2450 paise (b) 2300 paise

(c) 2500 paise (d) 2400 paise

Sol. (c) `25 25 100= ´ paise = 2500 paise

Conversion of Counting’s units
n 2 units =1pair n 12 units =1dozen
n 20 sheets =1score n 24 sheets =1quire
n 20 quires =1ream

EXAMPLE 6 Ram has bought 12 dozen

banana. How many numbers of banana has

bought him?

(a) 144 (b) 120

(c) 24 (d) 240

Sol. (a) Ram has bought the banana = 12 dozen

= ´12 12 [Q1 dozen = 12]

= 144

1. 107 cm is equivalent to
(a) 10.7 m (b) 1.07 m (c) 0.107 m (d) 1070 m

2. 1 km is equivalent to
(a) 1000 mm (b) 100000 mm
(c) 10000 mm (d) 1000000 mm

3. If a bag weighs 0.78 kg, then find the weight of
bag in gram.
(a) 780 gm (b) 777 gm (c) 781 gm (d) 790 gm

4. 4 L is equal to
(a) 4000 mL (b) 400 mL
(c) 40000 mL (d) 400000 mL

5. The weight of a basket is 3 kg
550 gm. What is its weight in gram?
(a) 3549 gm (b) 3550 gm
(c) 3556 gm (d) 3554 gm

6. What time is 3 h 40 min before 2 : 30 pm?
(a) 11 : 00 am (b) 10 : 50 am
(c) 11 : 30 am (d) 11 : 55 am

7. The number of hours and minutes from
6 : 19 am to 8 : 19 pm on same day is
(a) 14 h (b) 12 h (c) 11 h (d) 13 h

8. If an apple costs ` 8, then how much will two
and a half dozen apples cost?
(a) ` 120 (b) ` 230
(c) ` 240 (d) ` 235

9. 250 mL juice is filled in one bottle and eight
such bottles are packed in one carton. The
number of cartons needed for 2000 L of juice is
(a) 7500 (b) 1000
(c) 8500 (d) 9000

10. Rahul bought 2 kg 500 gm apples from market. If
he gives 1 kg 250 gm apples to his sister, how
much is he left with?
(a) 1250 gm (b) 12500 mg
(c) 12500 mg (d) 12500 gm

11. The number of seconds in 5 h equals to the
number of minutes in

(a) 11 days (b) 11
1

2
days (c) 12 days (d) 12

1

2
days

12. A train leaves station A at 9 : 20 am and reaches
the station B at
1 : 30 pm. The time taken by the train is
(a) 4 h 10 min (b) 4 h 35 min
(c) 3 h 59 min (d) 4 h 30 min

13. If 1 table costs ` 5 and 1 chair cost ` 3, then the

total cost of1
1

2
dozen of tables and1

3

4
dozen of

chair is
(a) ` 154 (b) ` 152 (c) ` 153 (d) ` 156

14. A tank contains 120 L 280 mL of milk, which
can be filled completely in 12 jars of the same
size. How much milk will be there in one jar?
(a) 1 L 24 mL (b) 1 L 25 mL
(c) 1 L 23 mL (d) 1 L 30 mL

15. A train leaves the station at 12 : 00 noon and
reaches its destination after 13 h 20 min. The
time at the destination is
(a) 1 : 25 am (b) 1 : 22 pm
(c) 1 : 20 am (d) 1 : 15 pm

16. On a map
1

2
cm shows 150 km on the ground.

If two cities are 450 km apart on the ground,
then the distance between them on the map is
(a) 6 cm (b) 1.5 cm (c) 2 cm (d) 2.5 cm

17. 1200 books are to be packed in wooden boxes.
If 12 books can be packed in one box and cost
of one box is ` 150, then the total cost of boxes
needed for this purpose is
(a) ` 15000 (b) ` 14000
(c) ` 15500 (d) ` 14500
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1 (b)Q 1 m = 100 cm

1 cm =

1

100
m

\ 107 cm =

107

100
1 07m = . m

2 (d)Q 1 km = 1000 m

1 m = 1000 mm

\ 1 km = ´1000 1000

= 1000000 mm

3 (a)Q 1 kg = 1000 gm

\ 078. kg = ´1000 07. 8 gm

= 780 gm

4 (a)Q 1 L = 1000 mL

\ 4 L = ´4 1000 = 4000 mL

5 (b) Q 1 kg = 1000 gm

Now, 3 kg = ´( )3 1000 gm

= 3000 gm

\ 3 kg 550 gm = +( )3000 550

= 3550 gm

6. (b) Required time

= 2 30: pm - 3 h 40 min

= 10 50: am

7 (a)Q Total hours from 6 : 19 am

to

6 : 19 pm = 12 h

and total hours from 6 : 19 pm to

8 : 19 pm = 2 h

\ Total hours = +( )12 2 h = 14 h
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Answers

18. 50 L 250 mL milk is in 25 bottles. The quantity
of milk in 45 bottles is
(a) 90 L 450 mL (b) 90 L 250 mL
(c) 90 L 455 mL (d) 90 L 500 mL

19. When fresh fish is dried, it becomes two-third
of its weight. Rahul bought 309 kg of fresh fish
at the rate of ` 21 per kg and when dried, he
sold them at ` 90 per kg. He earned in all.
(a) ` 18443 (b) ` 18334 (c) ` 18343 (d) ` 18433

20. The value of expression (40 m 95 cm) ¸ 5 is
(a) 8 m 19 cm (b) 8.19 cm
(c) 819 m (d) 81.9 m

21. Rahul divides the length 7 m 8 cm into 3 equal
parts. What is the length of each part?
(a) 236 cm (b) 235 cm
(c) 237 cm (d) 238 cm

22. Ritika covers equal distance everyday. If she
covers a distance of 8 km 1m in a week, how
much does she cover in one day?
(a) 1143 m (b) 114.3 m
(c) 11.43 m (d) 11143 km

23. Suraj cuts a rope of length 15 m 25 cm into 5
equal pieces. What is the length of each piece?
(a) 3005 cm (b) 305 cm
(c) 30.5 cm (d) 300.5 cm

24. How many kilometres will a car cover in 6 h
when it is moving 50 mile/h?
(a) 498 km (b) 438 km
(c) 489 km (d) 483 km

25. A shopkeeper sells 45 kg of salt everyday. What
is the weight of the salt sold in one week?
(a) 311 kg (b) 3115 kg
(c) 315 kg (d) 513 kg

26. From a thread of length 2.824 m, two pieces
each of length 45 cm are cut out. What is the
measure of the remaining rope?
(a) 192.4 m (b) 1924 cm
(c) 1.924 m (d) 19400 mm

27. On a map 1 cm represents 1250 km on ground.
For 500 km on ground, what is the distance on
map?
(a) 0.5 cm (b) 4 mm
(c) 2.5 mm (d) 12.5 mm

28. Shalu bought 7 chairs of weight 7 kg 700 gm.
What will be the weight of 3 such chairs?
(a) 3 kg 300 gm (b) 3 kg 700 gm
(c) 31000 gm (d) 3.010 gm

29. Which of the following relation is correct?
(a) 1 h = 3600 s (b) 1 year = 876 days
(c) 1 day = 144000 s (d) 1 h = 360 s

30. If 10th January, 2004 is Tuesday. What will be
the day on 10th January 2005?
(a) Wednesday (b) Thursday
(c) Tuesday (d) Friday

31. Shami drinks 12 glasses of water everyday. If the
capacity of 1 glass is 250 mL, then how many
litres of water he drinks in 30 days?
(a) 90 L (b) 70 L (c) 65 L (d) 75 L

1 (b) 2 (d) 3 (a) 4 (a) 5 (b) 6 (b) 7 (a) 8 (c) 9 (b) 10 (a)

11 (d) 12 (a) 13 (c) 14 (c) 15 (c) 16 (b) 17 (a) 18 (a) 19 (b) 20 (a)

21 (a) 22 (a) 23 (b) 24 (d) 25 (c) 26 (c) 27 (b) 28 (a) 29 (a) 30 (b)

31 (a)

Solutions



8 (c) Total apples = 2
1

2
dozen

= ´

5

2
12

= 30 apples

\ Total cost = ´` ( )30 8 = ` 240

9 (b)Q 250 mL juice is filled in 1

bottle.

\ 1 mL juice is filled in
1

250
bottle.

\ 1000 mL juice is filled in

1

250
1000´ i.e. 4 bottles.

Now, 2000 L juice is filled in

4 2000´ i.e. 8000 bottles.

\ Number of cartons needed

= =

8000

8
1000

10 (a) Remaining weight of apples

= (2 kg 500 gm - 1 kg 250 gm)

= 1 kg 250 gm = 1250 gm

11 (d) Number of seconds

= ´ ´5 60 60 = 18000s

Let 18000 min in x days.

Then, x ´ ´ =24 60 18000

\ x =

´

18000

24 60

= 12
1

2
days

12 (a) Number of hours from

9:20 am to 12 noon = 2 h 40 min

Number of hours from 12 : 00

noon to 1 : 30 pm = 1 h 30 min

\ Total time taken

= 2 h 40 min + 1 h 30 min

= 4 h 10 min

13 (c)Q Cost of tables = ´

3

2
12

= ` 18

and cost of chairs = ´

7

4
12 = ` 21

\ Total cost

= ´ + ´( ) ( )` `18 5 21 3

= +` `90 63 = ` 153

14 (c)Q 1000 mL = 1 L

\ 120 L + 280 mL

= +( )120000 280 mL

= 120280 mL

Now, milk in each jar =

120280

12

= 1 L 23 mL

15 (c)Q Departure time = 12 00:

noon

\Time at the destination

= +12 00: 13 h 20 min

= 1 20: am

16 (b) Q

1

2
cm on map = 150 km on

ground

or 150 km =

1

2
cm

Q 1 km =

´

1

2 150
cm

\ 450 km =

´

´

1

2 150
450

= 1.5 cm

17 (a)Q Total boxes required

= =

1200

12
100

\ Total cost = ´`( )100 150

= ` 15000

18 (a) Quantity of milk in 1 bottle

=

50 250

25

L mL

= 2 L 10 mL

Quantity of milk in 45 bottles

= ´ ´( )45 2 45 10+L mL

= 90 L 450 mL

20 (a)
40 95

5

m cm
= 8 m 19 cm

21 (a) Total length = 7 m 8 cm

= ´7 100 cm + 8 cm

= 708 cm

\ Length of each part

= =

708

3
236 cm

22 (a) Distance covered in a week= 8

km 1 m = 8001m

Distance covered in a day

=

8001

7
= 1143 m

23 (b) Length of each piece

=

15 m 25 cm

5

= 3 m 5m

= ´3 100 cm + 5 cm

= 300 cm + 5 cm

= 305 cm

24 (d) Q 1 mile = 1.61 km

\ 50 mile = ´50 1.61 km

= 80 5. km

\ Distance covered in 6 h

= ´80 5 6.

= 483 km

25 (c)Q Salt sold in one day

= 45 kg

\ Salt sold in one week

= ´45 7

= 315 kg

26 (c) Total length = 2.824 m

Length of two pieces

= ´2 0 45. m = 0 9. m

\ Remaining thread

= -2 824 0 9. .

= 1 924. m

27 (b) For 500 km on ground, map

represents = =

500

1250
0 4. cm

= 4 mm

28 (a)Q Weight of 1 chair

=

7700

7
gm

= 1100 gm

\ Weight of 3 chairs = ´1100 3

= 3300 gm

= 3 kg 300 gm

29 (a) 1 h = 60 min

= ´ =60 60 3600 s

30 (b) 2004 is a leap year

\Day on 10th January,

2005 = Tuesday+ 2 Next day

= Thursday.

31 (a) In 1 day, Shami drinks

= ´12 250 mL

\ In 30 days, Shami will drink

= ´ ´30 12 250 mL

=

´ ´30 12 250

1000
L

= 90 L
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Trigonometry is the study of the relations between
the sides and angles of triangles.

Degree and Radian Measures
Degree and radian are the unit for measuring an angle.

Radian measure =

°

´
p

180
Degree measure

Degree measure =
°

´
180

p

Radian measure

Trigonometric Ratios
Let us consider Ð q of DABC to represent
trigonometric ratios.

sin ,q q= = = =
BC

AC

P

H

AC

BC

H

P
cosec ,

cos ,q = =
AB

AC

B

H
sec ,q = =

AC

AB

H

B

tan ,q = =
BC

AB

P

B
cotq = =

AB

BC

B

P

Relation Between
Trigonometric Ratios

sinq

q

=
1

cosec
, cosec

1
q

q

=

sin
, cos

sec

1
q

q

= ,

sec
cos

1
q

q

= , tan
sin

cos cot
q

q

q q

= =
1

,

cot
cos

sin tan
q

q

q q

= =
1

EXAMPLE 1 If cos cosecq 23 1° = , the value of q is

(a) 23° (b) 37° (c) 63° (d) 67°

Sol. (d) cos cosecq 23 1° =

cos
cosec

q =

°

1

23
Þ cos sinq = °23

sin ( sin90 23° - = °q) { sin ( cosQ 90° - =q) q}

90 23° - = °q Þ q = °67
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20 Trigonometry
Chapter

Trigonometric Ratios of Some Specific Angles

Trigonometric
Ratios\Angles

q = °0 q = °30 q = °45 q = °60 q = °90

sin q 0 1

2

1

2

3

2
1

cos q 1 3

2

1

2

1

2
0

tan q 0 1

3
1 3 ¥ (not defined)

cot q ¥ (not defined) 3
1

1

3
0

sec q 1 2

3
2 2 ¥ (not defined)

cosec q ¥ (not defined) 2
2

2

3
1

q

AB

C

Hypotenuse

( )H

P
e
rp

e
n

d
ic

u
la

r

(
)

P

Base ( )B



EXAMPLE 2 What is the value of

sin cos tan2

°+ °- °30 60 452 2 ?

(a)
1

2
(b) -

1

2
(c) 1 (d) 0

Sol. (b) sin cos tan2

°+ °- °30 60 452 2

=
æ

è

ç
ö

ø

÷ +
æ

è

ç
ö

ø

÷ -

1

2

1

2
1

2 2
2( ) = + - = - = -

1

4

1

4
1

1

2
1

1

2

Standard Identities of

Trigonometry

Standard identities involving a right angled
triangles are given below for DABC

sin cos2 2 1q q+ =

sec tan2 2 1q q- =

cosec 2
q q- =cot 2 1

Complementary Angles

sin cos
p

q q

2
-

æ

è

ç

ö

ø

÷ = , sin cos
p

q q

2
+

æ

è

ç

ö

ø

÷ =

cos sin
p

q q

2
-

æ

è

ç

ö

ø

÷ = , cos sin
p

q q

2
+

æ

è

ç

ö

ø

÷ = -

tan cot
p

q q

2
-

æ

è

ç

ö

ø

÷ = , tan cot
p

q q

2
+

æ

è

ç

ö

ø

÷ = -

cot tan
p

q q

2
-

æ

è

ç

ö

ø

÷ = , cot tan
p

q q

2
+

æ

è

ç

ö

ø

÷ = -

sec
p

q q

2
-

æ

è

ç

ö

ø

÷ = cosec , sec
p

q q

2
+

æ

è

ç

ö

ø

÷ = -cosec

cosec
p

q q

2
-

æ

è

ç

ö

ø

÷ = sec , cosec
p

q q

2
+

æ

è

ç

ö

ø

÷ = sec

Note sin( ) sin- = -q q, cos( ) cos- =q q,

tan( ) tan- = -q q, cot( ) cot- = -q q,

sec( ) sec- =q q, cosec( ) cosec- = -q q

EXAMPLE 3 The simplest value of
sin

cos

cos

sin

q

q

q

q1

1

+

+
+

is

(a) 2sin q (b) 2cosecq

(c) 2cosq (d) 2tan q

Sol. (b)
sin

cos

cos

sin

q

q

q

q1

1

+

+

+

=

+ +

+

=

+ + +sin ( cos )

sin ( cos )

sin cos cos

si

2 2 2 21

1

1 2q q

q q

q q q

n ( cos )q q1+

=

+ + +

+

(sin cos ) cos

sin ( cos )

2 2 1 2

1

q q q

q q

=

+ +

+

1 1 2

1

cos

sin ( cos )

q

q q

=

+

+

=

+

+

= =

2 2

1

21

1

2
2

cos

sin ( cos )

( cos )

sin ( cos sin

q

q q

q

q q) q

cosec q

EXAMPLE 4
sin

cos sec

43

47

33

57

°

°

+

°

°

cosec
is equal

(a) 2 (b) 1 (c) 0 (d) ¥

Sol. (a)
sin

cos

43

47

33°

°

+

°

°

cosec

sec57

=

°

°- °

+

°

°- °

sin

cos( ) sec( )

43

90 43

33

90 33

cosec

=

°

°

+

°

°

sin

sin

43

43

33

33

cosec

cosec
= + =1 1 2
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q
AB

C

1
3

5

pæ

è

ç
ö

ø

÷ radian is equal to

(a) 54° (b) 81° (c) 100° (d) 108°

2 If cot q =
1

3
what is the value of cos q ?

(a) 0 (b) 1 (c)
1

2
(d)

3

2

3
sin sin

cos cos

cos cos

sin sin

A B

A B

A B

A B

+

-

+
+

-

is

(a) 0 (b) sin cosA B×

(c) cos cosA B× (d) tan tanA B×

4 sin sin cos4 2 2
q q q+ is equal to

(a) 0 (b) 1 (c) 2 (d) sin2
q

5 sin cot cos tan2 2 2 2
A A A A+ is equal to

(a) -1 (b) 0 (c) 3 (d) 1

6
3 4 2

2

2-
+

sin

cos
tan

q

q

q is equal to

(a) 1 (b) 2 (c) 3 (d) 7

7 If sin q =
21

29
, find the value of sec tanq q+ , if q

lies between q and
p

2
.

(a) 1 (b)
p

2
(c)

5

2
(d)

1

3

8 If sin cosq q+ =1, what is the value of sin cosq q× ?

(a) 2 (b) 0 (c) 1 (d)
1

2

Exam Pattern uestions



9
sin cos

tan

30 45

60

°× °

°

is equal to

(a)
2

3
(b) 2 3 (c)

2

3
(d)

6

12

10 The value of sin cos tan2 2 230 60 45°+ °+ °

+ ° - °sec 2 60 30cosec 2

(a)
1

2
(b) -

1

2
(c)

3

2
(d) -

3

2

11 The value of cos sin2 227 63°- ° is

(a) 0 (b) 1 (c)
1

2
(d) -1

12 If q lies in Ist quadrant, then find
2 4 32 2sin cosq q+ = .
(a) 30° (b) 60°

(c) 45° (d) 35°

13 If A is in the fourth quadrant and cos A =
5

13
,

find the value of
13 5

5 6

sin sec

tan

A A

A A

+

+ cosec
.

(a) -2 37/ (b) -3 27/

(c) 2 37/ (d) Cannot be determined

14 The highest value of sin cosq q+ will be
(a) 0 (b) 1 (c) –1 (d) 2

15 The value of
1

1

+

-

sin

sin

A

A
is

(a) cos sinA A- (b) tan cotA A-

(c) sec tanA A+ (d) None of these

16 The value of ( cot )cosec q q-
2 is

(a)
1

1

+

-

cos

cos

q

q

(b)
1

1

-

+

sin

sin

q

q

(c)
1

1

-

+

sin

sin

q

q

(d)
1

1

-

+

cos

cos

q

q
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Answers

1. (d)
3

5

p

radian=

´ °æ

è

ç
ö

ø

÷= °

3 180

5
108

2. (c) cot q =

1

3

cot cotq = °60 Þ q = 60°

Now, cos cosq = °=60
1

2

3. (a)
sin sin

cos cos

cos cos

sin sin

A B

A B

A B

A B

+

-

+

+

-

=

- + -

- -

sin sin cos cos

(cos cos ) (sin sin )

2 2 2 2
A B A B

A B A B

=

+ - +

- -

(sin cos ) (sin cos )

(cos cos ) (sin sin )

2 2 2 2
A A B B

A B A B

=

-

- -

=

1 1
0

(cos cos ) (sin sin )A B A B

4. (d) sin sin cos
4 2 2

q q q+ ×

= +sin (sin cos
2 2 2

q q q)

= sin
2

q

5. (d) sin cot cos tan
2 2 2 2

A A A A+

= × +sin
cos

sin
cos

sin

cos

2
2

2

2
2

2
A

A

A
A

A

A

= +cos sin
2 2

A A = 1

6. (c)
3 4

2

2

2-

+

sin

cos
tan

q

q

q

= - +3 4
2 2 2

sec tan tanq q q

= -3 3
2 2

sec tanq q

= -3
2 2

(sec tanq q) = 3

8. (b) sin cosq q+ = 1

On squaring both sides, we get

(sin cosq q)+ =
2

1

sin cos sin cos
2 2

2 1q q q q+ + × =

1 2 1+ × =sin cosq q

2 0sin cosq q× =

sin cosq q× = 0

9. (d)
sin cos

tan
?

30 45

60

°× °

°

=

Þ

1

2

1

2

3

×

= ? Þ ? = ´

1

2 2

1

3

= ´ =

1

2 6

6

6

6

12

10. (c) sin cos tan
2 2 2

30 60 45°+ °+ °

+ °- °sec cos
2 2

60 30ec

=
æ

è

ç

ö

ø

÷ +
æ

è

ç

ö

ø

÷ + + -

1

2

1

2
1 2 2

2 2

2 2 2
( ) ( ) ( )

= + + + - = +

1

4

1

4
1 4 4

2

4
1

= + =

1

2
1

3

2

11. (a) cos sin
2 2
27 63°- °

= °- °- °cos sin ( )
2 2
27 90 27

= °- °=cos cos
2 2
27 27 0

16. (d) ( cot )cosec q q-
2

= -
æ

è

ç
ö

ø

÷

1
2

sin

cos

sinq

q

q

=

-

=

-

-

( cos )

sin

( cos )

cos

1 1

1

2

2

2

2

q

q

q

q

=

-

+ -

( cos )

( cos )( cos )

1

1 1

2
q

q q

=

-

+

1

1

cos

cos

q

q

Solutions

1 (d) 2 (c) 3 (a) 4 (d) 5 (d) 6 (c) 7 (c) 8 (b) 9 (d) 10 (c)

11 (a) 12 (c) 13 (d) 14 (c) 15 (a) 16 (d)









Series

Series is a sequential order of letters, numbers or
both arranged such a way that each term in the
series is obtained according to some specific rules.
These rules can be based on mathematical
operations, place of letters in alphabetical order etc.

In this type of questions, a series consisting of
numbers/alphabets or letters is given. One or two
elements of the series are kept hidden and it is
denoted by ‘?’. Candidates have to fill up the
appropriate number/alphabets or letters from the
options by observing the series carefully.

Example 1 Find the next number in the

series.

2, 15, 41, 80, ?

(a) 111 (b) 120 (c) 121 (d) 132

Sol. (d) Here, there is an increment of consecutive
multiples of 13 in consecutive terms.

Example 2 Find the next term of the given

series.

S, O, K, G, ?

(a) C (b) N

(c) O (d) D

Sol. (a) Here, every next term is obtained by
subtracting 4 from the corresponding position of its
previous term (letter).

Example 3 Which of the alternatives,

complete the series _cb_ca_bacb_ca_bac_d.

(a) addddb

(b) addbbb

(c) bddddb

(d) bbbddd

Sol. (a) The pattern of the series is

acbd/cadb/acbd/cadb/acbd Þ addddb

The sequence is made of repetition of two blocks
‘acbd’ and ‘cadb’, alternatively.

Directions (Q. Nos. 1-6) In each of the

following questions, a number series is given with

one term missing. Choose the correct alternative

that will continue the same pattern in place of

question mark(?).

1. 10, 100, 200, 310, ?
(a) 400 (b) 410
(c) 420 (d) 430

2. 0, 2, 6, 12, ?, 30
(a) 20 (b) 23
(c) 24 (d) 25

3. 28, 33, 31, 36, ?, 39
(a) 32 (b) 34
(c) 38 (d) 40

4. 125, 80, 45, 20, ?
(a) 5 (b) 8
(c) 10 (d) 12

5. 1, 5, 13, 25, 41, ?
(a) 51 (b) 57 (c) 61 (d) 63

6. 1, 4, 9, 16, 25, ?
(a) 35 (b) 36 (c) 48 (d) 49
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2 15

+13

41

+26

80

+39

132

+52

13 2´13 1´ 13 3´ 13 4´

–4

OS

–4

K

–4

G

–4

C

Logical Reasoning

Objective Questions



Directions (Q. Nos. 7-11) In each of the

following questions, one term in the number

series is wrong. Find out the wrong term.

7. 1, 5, 9, 16, 25, 37, 49
(a) 16 (b) 9
(c) 25 (d) 37

8. 3, 10, 27, 4, 16, 64, 5, 25, 125
(a) 3 (b) 4 (c) 10 (d) 27

9. 1, 3, 7, 15, 27, 63, 127
(a) 7 (b) 15 (c) 27 (d) 63

10. 3, 2, 8, 9, 13, 22, 18, 32, 23, 42
(a) 8 (b) 9 (c) 13 (d) 22

11. 89, 78, 86, 80, 85, 82, 83
(a) 83 (b) 82 (c) 86 (d) 78

Directions (Q.Nos. 12-16) In each of the

following questions, various terms of a letter

series are given with one term missing as shown

by question mark (?). Choose the missing term

out of the given alternatives.

12. U, O, I, ?, W
(a) E (b) C (c) S (d) G

13. A, B, D, G, ?
(a) M (b) L (c) K (d) H

14. Z, U, Q, ?, L
(a) I (b) K (c) M (d) N

15. B, D, F, I, L, P, ?
(a) R (b) S (c) T (d) U

16. U, B, I, P, W, ?
(a) D (b) F (c) Q (d) Z

Directions (Q.Nos. 17 and 18) In the following

questions, which of the alternatives will complete

the series?

17. _ _ dan_ _ nda_dand_
(a) dnadna (b) ndanda
(c) andana (d) danndn

18. b_y_ _ by_b_yt
(a) bgtbt (b) btbtb (c) atbbt (d) cbbtc

1. (d)

2. (a)

3. (b)

4. (a)

5. (c)

6. (b)

7. (a)

Hence, 16 is the wrong term, it should be

4 1 17
2

+ =

8. (c)

Hence, 10 is the wrong term and it should have been 9.

9. (c)

Hence, 27 is the wrong term and it should be 31.
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1 (d) 2 (a) 3 (b) 4 (a) 5 (c) 6 (b) 7 (a) 8 (c) 9 (c) 10 (b)

11 (c) 12 (b) 13 (c) 14 (d) 15 (c) 16 (a) 17 (c) 18 (b)

Hints & Solutions

10 100

+90

200

+100

310

+110

430

+120

2 6

+4

12

+6

20

+8

30

+10

0

+2

3328

+3

31 36

+3

34 39

+3

+3

125 80

–45

45

–35

20

–25

5

–15

5 13

+8

25

+12

41

+16

61

+20

1

+4

1

1
2

4

2
2

9

3
2

16

4
2

25

5
2

6
2

36

1

(1)
2

5

(2 +1)
2

9

(3)
2

17

(4 +1)
2

25

(5)
2

37

(6 +1)
2

49

(7)
2

Answers

3

3
1

9

3
2

27

3
3

4

4
1

16

4
2

64

4
3

5

5
1

25

5
2

125

5
3

1 3

×2+1

7

×2+1

15

×2+1

31

×2+1

63

×2+1

127

×2+1



10. (b)

Hence, 9 is the wrong term, it should be 2 10 12+ = .

11. (c)

Hence, 86 is the wrong term, it should be

89 2 87- = .

12. (b)

13. (c)

14. (d)

15. (c)

16. (a)

17. (c) a nd/an d/a nd/a n d/and/a Þ andana

18. (b) bbyt|bbyt|bbyt Þ btbtb

Analogy means similarity or correspondence, i.e.
having similar features.

In questions based on Analogy, a particular
relationship between words/letters/numbers is given
and another similar relationship has to be identified
from the alternatives provided.

Example 1. Pitch is related to Cricket, in the

same way as Arena is related to …… .

(a) Tennis (b) Gymnastic

(c) Badminton (d) Wrestling

Sol. (d) As, Cricket is played on Pitch, similarly,
Wrestling is played in Arena.

Example 2. In this question, find out the
relationship between the first two words
and choose the word from the given
alternatives which have the same
relationship with the third word, as between
the first two.

Reading : Knowledge : : Work : ?

(a) Experience (b) Engagement

(c) Employment (d) Experiment

Sol. (a) By Reading we get the Knowledge, similarly
by Work we get Experience.

Example 3. Complete the second pair in the

same way as first  pair.

14 : 9 : : 26 : ?

(a) 12 (b) 13 (c) 15 (d) 31

Sol. (c) As, in first pair,

( )14 2 2 7 2 9¸ + = + =

Similarly, in second pair,

( )26 2 2 13 2¸ + = + = 15

Example 4. Complete the second pair in the

same way as first  pair.

EGIK : LJHF : : SUWY : ?

(a) ZXVT (b) TVXZ (b) LNPR (d) MOQS

Sol. (a) Here, in first pair the letters are written in
reverse order after moving one step forward according
to English alphabetical order.

As,

Similarly,
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21 15

–6

9 3 23

U O I C W

–6 –6 –6

A B

+1

D G K

+2 +3 +4

Z U

– 5

Q N L

–4 –3 –2

B D

+2

F I L

+2 +3 +3

P

+4

T

+4

U B I P

+7 +7 +7

W

+7

D

+7

7889

–2

87 80

+2

85 82

+2

–2

83

–2

23

+5

8

+10

+5

13 22

+10

+5

18 32

+10

+5

23 42

+10

12

+1

+1

+1

+1

K L J H F

12 10 68

IGE

5 7 119

Analogy

+1

+1

+1

+1

Z X V T

26 24 2022

Y

25

W

23

U

21

S

19



1. Hare is related to Burrow, in the same way Owl is
related to …… .
(a) Hole (b) Hive (c) Nest (d) Barn

2. College is related to Student, in the same way as
Hospital is related to …… .
(a) Doctor (b) Nurse

(b) Medicine (d) Patient

3. Smell is to Flower, in the same way as Taste is to
…… .
(a) Tongue (b) Water (c) Sweet (d) Food

Directions (Q. Nos. 4-12) In each of the

following questions, select the related word/words

pair/number/letters group from the given

alternatives.

4. Son : Nephew : : Daughter : ?
(a) Niece (b) Sister-in-law
(c) Sister (d) Mother

5. Ring : Ear : : ? : Wrist
(a) Pendant (b) Chain

(c) Bangle (d) Ribbon

6. Fragile : Crack
(a) Cemetery : Death (b) Pliable : Bend

(c) Hydro : Water (d) Irreducible : Reduce

7. Border : Country
(a) Pen : Cap (b) Book : Cover

(c) Handle : Space (d) Frame : Picture

8. 7 : 28 : : 2 : ?
(a) 8 (b) 12
(c) 16 (d) 24

9. 5 : 30 : : 7 : ?
(a) 54 (b) 50 (c) 49 (d) 56

10. EFG : IJK : : MNO : ?
(a) PQR (b) OPQ

(c) QRS (d) NOP

11. RAT : TAR : : PIT : ?
(a) BIT (b) CAT

(c) TIP (d) TOP

12. GREAT : 25 : : NUMBER : ?
(a) 36 (b) 38 (c) 27 (d) 24

1. (d) Burrow is the dwelling place of Hare. Similarly,

Barn is the dwelling place of Owl.

2. (d) In the College, education is given to Students, in

the same way, treatment is given to Patient in

Hospital.

3. (d) Smell comes from Flower, in the same way,

Taste comes from Food.

4. (a) As, Son is related to Nephew. Similarly, Daughter

is related to Niece.

5. (c) As, Ring or Earring is worn in the Ear. Similarly,

Bangle is put on Wrist.

6. (b) A Fragile things crack easily, in the same way,

Pliable articles bend easily.

7. (d) Border makes the boundary of the Country, in

the same way, Frame makes the boundary of the

Picture.

8. (a) As, 7 and 7 4 28´ =

Similarly, 2 and 2 4 8´ =

\ ? = 8

9. (d) As, 5 5 5 25 5´ + = + = 30

Similarly, 7 7 7 49 7 56´ + = + =

10. (c)
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E
+4

I

F
+4

J

G
+4

K

M
+4

Q

N
+4

R

O
+4

S

As, Similarly,



11. (c) As, Similarly,

\ ? = TIP

Coding means to hide the meaning of any message
and decoding means to understand the actual
meaning of that message.

In questions based on coding-decoding, a word or
sentence is coded in a particular way and the
candidates are asked to code other word or sentence
in the same way or to decode the word or sentence.

Example 1. If EARN is written as GCTP,

how NEAR can be written in that code?

(a) CTGP (b) GPTC

(c) PGCT (d) PCGT

Sol. (c) Here, each letter of the word is moved two
steps forward to obtain the code

As,

Example 2. If CUP = 40, then KITE = ?

(a) 10 (b) 20

(c) 30 (d) 45

Sol. (d) Using forward letter positions

3     21   16

As, C     U     P = + + =3 21 16 40

11  9   20  5

Similarly,  K    I    T   E = + + + =11 9 20 5 45

Example 3. In a certain coded language,

STRING is written as ‘% = - ¸* $ ’ and

PRAISE as ‘? * @ - % ´’. How will the word

SPRING is coded?

(a) % ? * $- ¸ (b) ? % * $- ¸

(c) % ? * $- ¸ (d) % % * $- ¸

Sol. (c) Given codes,

and

Therefore,

Example 4. If ‘water’ is ‘called’ ‘food’, ‘food’

is called ‘tree’, ‘tree’ is called ‘sky’, ‘sky’ is

called ‘well’ and ‘well’ is called ‘pond’, then

which of the following would yield

(produce) fruits?

(a) Sky (b) Food (c) Well (d) Tree

Sol. (a) As, we all know that, tree yields fruits and
according to the  code tree is called sky. So, sky
yield fruits.
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E G
+2

N P
+2

A C
+2

E G
+2

R T
+2

A C
+2

N P
+2

R T
+2

Similarly,

S

%

T

=

R

*

I

–

N

$

G

÷

P

?

R

*

A

@

I

–

S

%

E

×

S

%

P

?

R

*

I

–

N

$

G

÷

P I T

Reverse

Sequence
T I PR A T T A R

Reverse

Sequence

Coding-Decoding



Example 5. In a certain coded language,

’food is good’ is written as ‘ho na ta’, ‘eat

food regularly’ is written as ‘sa ta la’, ‘keep

good health’ is written as ‘da na ja’. How is

‘eat’ written in that code?

(a) sa or la

(b) sa

(c) la

(d) ja

Sol. (a) According to the question,

From Eqs. (i) and (iii), good ® na

From Eqs. (i) and (ii), food ® ta

From Eq. (i) is ® ho

So, the code for ‘eat’ must be either ‘sa’ or ‘la’.

1. If DELHI can be coded as CCIDD, how would
you code BOMBAY?
(a) AJMTVT (b) AMJXVS
(c) MJXVSU (d) WXYZAX

2. If TRUTH is coded as SUQSTVSUGI, then the
code of FALSE will be
(a) EGZBKMRDE (b) EGZKMRTDF
(c) EGZBKMRTDF (d) FGZBKNRTDF

3. If BOMBAY is written as MYMYMY, how will
TAMILNADU be written in that code?
(a) TIATIATIA (b) MNUMNUMNU
(c) IATIATIAT (d) ALDALDALA

4. If MADRAS can be written as ARSMDA, how can
ARKONAM be written in the code?
(a) ROAAKNM (b) ROAKANM
(c) ROAKNNM (d) ROAKNAM

5. If HEALTH is written as GSKZDG, then how will
NORTH be written in that code?
(a) OPSUI (b) GSQNM
(c) FRPML (d) IUSPO

6. In a certain code BEAN in written as ABNE and
SALE is written as LSEA. How in NEWS written
in that code?
(a) SNEW (b) SNWE (c) WNES (d) WNSE

7. If the word EARTH be written as QPMZS in
coded form, how can HEART be written following
the same coding?
(a) SQPZM (b) SQMPZ
(c) SPQZM (d) SQPMZ

8. In a certain code, FIRE is written as QHOE and
MOVE as ZMWE. Following same rule of coding,
what should be the code for the word OVER?
(a) MWED (b) MWEO (c) MWOE (d) MWZO

9. If BASKET is written as TEKSAB, how can
PILLOW be written in that code?
(a) LOWPIL (b) WOLLIP
(c) LOWLIP (d) WOLPIL

10. In a certain code, TOPPER is written as POTREP.
In that code, which word will be written as
RUBREG?
(a) BURGER (b) BLURBE
(c) BURGET (d) BEURGR

11. If LAME is written as ODPH, how can MALE be
written in that code?
(a) PDOH (b) HOPD (c) DOPH (d) OPDH

12. If TALENT is written as LATENT, how EXOTIC
can be written in the codes?
(a) OXOTIC (b) TEXTIC
(c) OXETIC (d) EXOTIC

13. In a certain code, the word DEAL is coded as
4 5 1 12- - - . Following the same rule of coding,
what should be the code for the word LADY?

(a)12 4 1 25- - - (b)12 1 4 25- - -

(c)10 1 4 23- - - (d)12 1 4 22- - -

14. If A = 2, M = 26 , Z = 52, then BET is equal to

(a) 44 (b) 54
(c) 64 (d) 72

15. If A = 26, SUN = 27, then CAT is equal to

(a) 24 (b) 27
(c) 57 (d) 58

16. In a certain code, ‘BASKET’ is written as ‘5$3%#1’
and ‘TRIED’ is written as ‘14H#2’. How is ‘SKIRT’
written in that code?

(a) 3%H41 (b) 3H%41
(c) 3%#41 (d) 3#4%1
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17. If ‘oranges’ are ‘apples’, ‘bananas’ are ‘apricots’,
‘apples’ are ‘chillies’, ‘apricots’ are ‘oranges’ and
‘chillies’ are ‘bananas’, then which of the following
are green in colour?

(a) Apricots (b) Apples (c) Chillies (d) Bananas

18. If ‘blue’ is called ‘black’, ‘black’ is called ‘green’,
‘green’ is called ‘white’, ‘white’ is called ‘red’, ‘red’ is
called ‘yellow’ and ‘yellow’ is called ‘gray’, then what
is the colour of milk?

(a)White (b) Blue
(c) Red (d) Yellow

19. In a certain code language, ‘go for morning walk’ is
written as ‘$ * ? #’, ‘good for health’ is written as
‘£ ? @’ and ‘good to walk fast’ is written as ‘+ @ ­ #’,
then what is the code for ‘health’ in that code
language?

(a) + (b) # (c) £ (d) ?

20. In a certain code, ‘975’ means ‘throw away garbage’,
‘528’ means ‘give away smoking’ and ‘213’ means
‘smoking is harmful’. Which digit in that code
means ‘smoking’?

(a) 5 (b) 8 (c) 2 (d) 3

1. (b) As,

Similarly,

2. (c) Each letter in the word is replaced by a set of two

letters, one preceding it and the other following it in

the code.

Thus, T is replaced by SU, R is replaced by QS and

so, on.

\FALSE = EGZBKMRTDF

3. (b) The letters at the third

and sixth places are

repeated thrice to code BOMBAY as MYMYMY.

Similarly, the letters at the third, sixth and ninth

placed are repeated thrice to code TAMILNADU as

MNUMNUMNU.

4. (a) As,

Similarly,

5. (b)

Similarly,

6. (d) That pattern is as follows,

1

B

2

E

3

A

4

N

3

A

1

B

4

N

2

E¾¾®

Similarly,

1

S

2

A

3

L

4

E

3

L

1

S

4

E

2

A¾¾®

Therefore,

1

N

2

E

3

W

4

S

3

W

1

N

4

S

2

E¾¾®
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D

C

E

C

L

I

H

D

I

D

–1 –2 –3 –4 –5

B

A

O

M

M

J

B

X

A

V

Y

S

–1 –2 –3 –4 –5 –6

M

A

A

R

D

S

R A S

1 2 3 4 5 6

even position

letters

M D A

odd position

letters

Þ ARSMDA

A

R

R

O

K

A

O N A

1 2 3 4 5 6

even position

letters

M

7

A K N

odd position

letters

M

H E A L T H G S K Z D G

–1

–1

–1

–1

–1

–1

Answers

N O R T H G S Q N M

–1

–1

–1

–1

–1



7. (d) According to the question,

Letters E A R T H

Code Q P M Z S

Therefore,

8. (b) According to the question,

Therefore,

9. (b) Letters are written in reverse order.

\ B A S K E T ® T E K S A B

Similarly,

P I L L O W ® W O L L I P

10. (a) First half letters and second half letters are

coded in reverse order.

\ T O P P E R ® P O T R E P

Similarly,   R U B R E G ® B U R G E R

11. (a) As,                         Similarly,

12. (c) As,

Similarly,

13. (b) Clearly, each letter is coded by the numeral

denoting its position in the English alphabet.

Thus, A is coded as 1, B as 2, C as 3, D as 4, … , L

as 12, M as 13, …, Y as 25, Z as 26. So, the code

for LADY is 12 1 4 25- - -

14. (b) Clearly, each letter is assigned a numerical value

which is twice the numeral denoting its position in

the English alphabet.

B, E and T are 2nd, 5th and 20th letters respectively.

So, BET = B + E + T =

( ) ( ) ( )2 2 5 2 20 2´ + ´ + ´ = 54

15. (c) Clearly, each letter is represented by the numeral

denoting its position from the end of the English

alphabet i.e. Z = 1, Y = 2, … , M = 14, … , B

= 25, A = 26

Then, SUN = S + U + N = + + =8 6 13 27

So, CAT = C + A + T = + +24 26 7 = 57

16. (a) As,

and

Similarly,

17. (d) ‘Green’ in colour Þ ‘Chillies’

But, according to the question,

Chillies are bananas

Therefore, ‘Green’ in colour Þ ‘Bananas’

18. (c) The colour of Milk Þ ‘White’.

But, according to the question,

‘White’ Þ ‘Red’

Therefore, the colour of Milk Þ Red

19. (c) According to the given information,

go for morning walk Þ $*?# …(i)

good for health Þ £ ? @ …(ii)

good to walk fast Þ + @­ # …(iii)

From Eqs. (i) and (ii), we get

‘for’ Þ ‘?’

From Eqs. (ii) and (iii), we get

‘good’ Þ ‘@’

By elimination in Eq. (ii), we get

‘health’ Þ ‘ £’

20. (c) According to the given information,

9 7 5 ® throw away garbage …(i)

5 2 8 ® give away smoking …(ii)

2 1 3 ® smoking is harmful …(iii)

From Eqs. (ii) and (iii),

smoking ® 2
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H

S

E

Q

A

P

R

M

T

Z

F I R E M O V E

Q H O E Z M W E

Letters

Code

O

M

V

W

E

E

R

O

L O
+3

M P
+3

A D
+3

A D
+3

M P
+3

L O
+3

E H
+3

E H
+3

T A L E N T L A T E N T
Reverse

sequence

E X O T I C O X E T I C
Reverse

sequence

B A S K E T

5 $ 3 % # 1

T R I E D

1 4 # 2*

S K I R T

3 % 4 1*



Word, Number & Alphabet Test

As the name says, this test is related to the English
alphabets and numbers. Questions asked in this test are
based on the alphabetical order of letters, formation of
words either meaningful or meaningless various
arrangements of letters and numbers etc.

Example 1. Find the 11th letter to the left of 20th

letter from left in the English alphabet.

(a) D (b) J

(c) K (d) I

S o l . (d) Here,

Hence, 11th letter to the left of 20th letter from left is I.

Alternate Method

In English alphabet, 11th letter to the left of 20th letter from
left = -( )20 11th letter from left = 9th letter from left = I

Example 2. If the letters in the word FATHER

are written in alphabetical order, then how many

letters will not change their position?

(a) None (b) One

(c) Two (d) Three

S o l . (b)

Word F A T H E R

In alphabetical order A E F H R T

There is only one such alphabet.

Example 3. Choose one word out of

the given alternatives, which cannot be

formed from the letters of the word

‘CONSULTATION’.

(a) CONSTANT (b) NATION

(c) SALUTE (d) STATION

S o l . (c) Carefully looking at the words, we find
that the word ‘CONSULTATION’ does not
contain the letter ‘E’.
So, the word ‘SALUTE’ cannot be formed.

Example 4. How many even numbers

are there in the following series of

numbers, each of which is preceded by

an odd number, but not followed by an

even number?

5 3 4 8 9 7 1 6 5 3 2 9 8 7 3 5

(a) 0 (b) 1 (c) 2 (d) 3

S o l . (d) 5 3 4 8 9 7 1 6 5 3 2 9 8 7 3 5

There are three such even numbers 6, 2 and 8
each of which is preceded by an odd number and
not followed by an even number.

1. Find the 8th letter to the left of 20th letter from left in the
English alphabet.
(a) D (b) J (c) K (d) L

2. If 1st half of the English alphabet is written in backward
order, then what will be the 7th letter to the left of the
10th letter from your right?
(a) C (b) E (c) D (d) J

3. How many letters are there between 8th letter from left
and 7th letter from right in the English alphabet?
(a) 7 (b) 11 (c) 8 (d) 9

4. How many such pairs of letters are there in the word
‘CLEARING’ each of which has as many letter between
them in the word as also in English alphabet?
(a) One (b) Two (c) Three    (d) Four

5. If the letters in the word ‘UNDERTAKING’
are rearranged in the alphabetical order, which
one will be in the middle in order after the
rearrangement?
(a) G (b) I
(c) K (d) N

6. If first and second letters in the word
‘COMMUNICATIONS’ were interchanged,
also the third and the fourth letters, the fifth
and sixth letters, and so on. Which letter
would be the tenth letter counting from your
right?
(a) U (b) A
(c) T (d) N
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1. (d) Let us see

Hence, 8th letter to the left of 20th letter from left is L.

Alternate Method

In English alphabet 8th letter to the left of 20th letter

of your left = -( )20 8 th letter from left = 12 th letter

from left = L

2. (c) Let us see

\ The 7th letter to the left of 10th letter from our right

is D.

3. (b) Let us see

\ There are 11 letters between 8th letter from left

and 7th letter from right.

4. (b)

Two such pairs are there.

5. (c) UNDERTAKING

Rearranged A D E G I K N N R T U

Clearly, K lies in the middle.

6. (d) According to the question,

Hence, required letter is N.

12 Agniveer General Duty (GD)INDIAN ARMY

Answers
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A B C D E F G H I J K L M N O P Q R S T U V W X Y Z

20th

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26

8th

To the left

From left

7. If every alternate letter in the word ‘SOLITARY’
starting from the 1st letter is replaced by the
previous letter and each of the remaining letters is
replaced by the next letter in the English alphabet,
which of the following will be the 3rd letter from
the right end after the substitution?

(a) B (b) S (c) Z (d) K

8. Select the word from the given alternatives which
cannot be formed using the letters of the given
word.

KNOWLEDGE

(a) WEDGE (b) GODOWN

(c) KLEEN (d) GOLDEN

9. Select the word from the given alternatives which
cannot be formed using the letters of the given
word.

Milestone

(a) Lemon (b) Some (c) Mist      (d) Million

10. Select the word which can be formed using the
letters of the given word.

PRAGMATIC

(a) Guitar (b) Game

(c) Magic (d) Race

11. Select the word which can be formed using the
letters of the given word.

EXAMINATION

(a) National

(b) Animal

(c) Animation

(d) Examiner

12. How many ‘8’ are followed by even number and
preceded by an odd number?

184381483287848568784186

(a) 3 (b) 4

(c) 9 (d) 5

M L K J I H G F E D C B A N O P Q R S T U V W X Y Z

13 12 11 10 9 8 7 6 5 4 3 2 1 14 15 16 17 18 19 20 21 22 23 24 25 26

7th 10th

To the left From right

A B C D E F G H I J K L M N O P Q R S T U V W X Y Z

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26

8th

11 Letters
From left

7th

From right

C L E A R I N G

C

10th from right

New word

O M M U N I C A T I O N S

O C M M N U C I T A O I S N

Given word



7. (a) After making the change as given in the

question, we get the following arrangement

Hence, the 3rd letter from the right end is ‘B’.

8. (b) The word ‘Godown’ cannot be formed from the

letters of the given word as there is only one ‘o’ in

the given word.

9. (d) The word ‘Million’ cannot be formed from the

letters of the given word as there is only one ‘i’ as

well as only one ‘l’ in the given word.

10. (c) From the letters of the given word, the word ‘magic’

can be formed.

11. (c) The word ‘animation’ can be formed by using the

letters of the given word.

12. (b) 1 8 4381 483287 8 485687 8 41 8 6

There are four such 8’s which are followed by even

number and preceded by an odd number.

Blood Relations

Blood relation means any relation between two or
more persons which is acquired by them by the
virtue of their birth. It would be easy to solve these
questions through generation flow chart, generation
chart between two or more persons clears a picture
of the relation that they have.

In order to solve these questions one should have
adequate knowledge of ‘blood relations’. Different
types of relations are given below

1. Relations from Paternal Side
n Father’s father ® Grandfather
n Father’s mother ® Grandmother
n Father’s brother ® Uncle
n Father’s sister ® Aunt
n Children of uncle or aunt ® Cousin
n Wife of uncle ® Aunt
n Husband of aunt ® Uncle

2. Relations from Maternal Side
n Mother’s father ® Maternal grandfather
n Mother’s mother ® Maternal grandmother
n Mother’s brother ® Maternal uncle
n Mother’s sister ® Aunt
n Children of maternal uncle or aunt ® Cousin
n Wife of maternal uncle ® Maternal aunt
n Husband of maternal aunt ® Maternal uncle

Example 1. Pointing to a man Deepak said,

“His only brother is the father of my

daughter’s father’’. How is the man related

to Deepak?

(a) Grandfather (b) Father

(c) Uncle (d) Brother-in-law

Sol. (c) According to the question,

Deepak’s daughter’s father will be deepak himself. So,
the brother of the Man is the father of Deepak. Hence,
we can say that the man is the uncle of Deepak.

Example 2. If A × B means A is the brother

of B and A + B means that A is the father of

B, then which one means that ‘M is the

nephew of N’?

(a) N M K+ ´ (b) N K M´ +

(c) M K N´ + (d) None of these

Sol. (d)

From option (a) N + M ´ K

Here, M is the, son of N.
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From option (b), N ´ K + M

Here, the gender of M is not clear, so N is nephew or
niece of M.

From option (c), M ´ K + N

Here, M is the uncle of N.

Thus, none of the above is correct option.

1. Vijay says “Ananda’s mother is the only daughter of
my mother.” How is Ananda related to Vijay?
(a) Brother (b) Father
(c) Nephew (d) Grandfather

2. Showing the lady in the park, Vineet said, “She is
the daughter of my grandfather’s only son”. How is
Vineet related to that lady?
(a) Brother (b) Cousin
(c) Father (d) Uncle

3. Pointing to a photograph, Suraj said, “His daughter
Shobha is granddaughter of my mother”. How is
Shobha related to Suraj?
(a) Aunt
(b) Sister
(c) Daughter
(d) Cannot be determined

4. Pointing to Satish, Ashok said, “He is the son of my
sister’s only brother”. How is Satish related to
Ashok?
(a) Son (b) Grandson
(c) Nephew (d) None of these

5. Deepak is brother of Ravi. Rekha is sister of Atul.
Ravi is son of Rekha. How is Deepak related to
Rekha?
(a) Son (b) Brother
(c) Nephew (d) Father

6. A is B’s sister. C is B’s mother. D is C’s father. E is
D’s mother. Then, how is A related to D?
(a) Grandmother
(b) Grandfather
(c) Daughter
(d) Granddaughter

Directions (Q. Nos. 7 and 8) Study the

following information carefully to answer these

questions.

(i) ‘P H Q’ means ‘P is father of Q’.

(ii) ‘P # Q’ means ‘P is sister of Q’.

(iii) ‘P + Q’ means ‘P is brother of Q’.

(iv) ‘P - Q’ means ‘P is mother of Q’.

(v) ‘P/Q’ means ‘P is son of Q’.

(vi) ‘P = Q’ means ‘P is daughter of Q’.

7. Z H X - Y is given, then which of the following is
true?
(a) Z is maternal uncle of Y
(b) Z is maternal grandfather of Y
(c) X is nephew of Z
(d) Z is grandmother of Y

8. Which of the following means ‘Z has two children’?
(a) Z + Y + X (b) Z H Y # X
(c) Z # Y - X (d) Z + X/Y
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Direction Sense Test

Direction is the measurement of position of one
object with respect to another object.

In this chapter, we deal with questions in which a
successive follow-up of directions is formulated and
the candidate is required to ascertain the final
direction or the distance between two points.

Main Directions and Cardinal
Directions
There are four main directions i.e. North (N), South
(S), East (E) and West (W) and four cardinal
directions (directions between two adjacent main
directions) i.e. North-East (N-E), South-East (S-E),
South-West (S-W) and North-West (N-W).

Example 1. Ritu is going Northwards. She

turns right, moves some distance and again

turns to her right. After moving some

distance she turns to her left. In which

direction now is she going?

(a) East (b) West (c) South (d) North

Sol. (a) According to the question, the direction
diagram can be drawn as,

Clearly, Ritu is going towards East.

Example 2. A man walks 30 m in South

direction and then turned towards his right

and walks 20 m. Again, he turned towards

his right and walks 30 m. How far is he

from his starting point?

(a) 30 m (b) 20 m (c) 50 m (d) 10 m

Sol. (b) According to the question, the direction
diagram can be drawn as

\Required distance, AD BC= [as, AB CD= = 30 m]

\ AD = 20 m

Example 3. Point M is 5 m to the West of

point D. Point F is 3 m to the South of point

D and point J is 4 m to the East of point F.

How far and in which direction is point J

with respect to point D?

(a) 5 m, South-East (b) 7 m, North-West

(c) 1 m, East (d) 5 m, South

Sol. (a) The direction diagram can be drawn as,

Distance between D and J can be calculated using
Pythagoras theorem,

DJ = +(DF) (FJ)2 2

= +3 42 2
= +9 16 = 25 = 5m

Also, J is to the South-East of D.

\ J is 5m to the South-East of point D.
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1. A boy goes in South direction, then he turns
towards left and travels for some distance. After
that he turns right and moves certain distance. At
last he turns left and travel again for some
distance. Now, in which direction is he moving?

(a) South (b) West
(c) East (d) North

2. I was facing East from where I turned to my left
and walked 12 ft, then I turned towards right and
walked 6 ft, After that I walked 6 ft in South
direction and at last I walked 6 ft in the West.
Then, in which direction am I standing from the
original point?
(a) West (b) East (c) South (d) North

3. Ram is to the South of Aishwarya and to the West
of Rani. If Priyanka is to the South of Ram, then in
which direction is Priyanka with respect to Rani?

(a) South (b) North-East
(c) South-West (d) North

4. There are four roads. I have come from the South
and want to go the temple. The road to the right
leads me towards the coffee house while straight
road leads to the college. In which direction is the
temple?

(a) North (b) East (c) South (d) West

5. I am facing North. I turn 135° in clockwise
direction, then 180º in anti-clockwise direction.
What direction am I facing now?
(a) North-East (b) West
(c) South-East (d) North-West

6. Rama is facing East. He turns 90º in clockwise
direction, and then 135º in anti-clockwise
direction and then again 90º in clockwise
direction. Which direction is she facing now?
(a) South-East (b) South
(c) North-East (d) South-West

7. A person walks away from his house at 8:00 am
and observes his shadow to his right. Then, he
turns towards his left and then again towards his
right. Which direction is he facing now?

(a) West (b) South
(c) North (d) East

8. One day, during Sunset, two friends Sudhir and
Amit were talking, facing each other. If Amit’s
shadow was on his right, then in which direction
is Aman facing, if Aman faces the direction
opposite of what Sudhir is facing?

(a) North (b) West (c) East (d) South

9. The time in a clock is quarter past twelve. If the
hour hand points to the East, then towards which
direction the minute hand is pointing?

(a) South-West (b) South
(c) West (d) North

10. A house faces North. A man coming out of his
house walked straight for 10 m, turned left and
walked 25 m. He then turned right and walked
5 m and again turned right and walked 25 m.
How far is he from his house?

(a) 15 m (b) 55 m (c) 60 m (d) 65 m

11. A cyclist goes 30 km to North and then turning
East he goes 40 km. Again, he turns to his right
and goes 20 km. After this, he turns to his right
and goes 40 km. How far is he from his starting
point?

(a) 6 km (b) 10 km
(c) 25 km (d) 40 km

12. A boat moves from port towards East. After sailing
for 9 miles, she turns towards right and covers
another 12 miles. If she wants to go back to the
port, what is the shortest distance now from her
position?

(a) 21 miles (b) 20 miles
(c) 18 miles (d) 15 miles

13. Rohit walked 25 m towards South. Then he
turned to his left and walked 20 m. He then
turned to his left and walked 25 m. He again
turned to his right and walked 15 m. At what
distance is he from his starting point and in which
direction?

(a) 35 m, East
(b) 35 m, North
(c) 40 m, East
(d) 60 m, East
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1. (c) The direction diagram is as

follows,

Clearly, he is moving towards

East direction.

2. (d) The direction diagram is as

follows,

Clearly, the person is towards

North from his initial position.

3. (c) According to the question,

Clearly, Priyanka is towards

South-West of Rani.

4. (d) According to the question,

Clearly, temple is towards

West.

5. (d) Difference in degrees

= °- °180 135

= °45

anti-clockwise.

Hence, now I am facing in

North-West direction.

6. (a) Clockwise turn=90º+90º

=180º

Anti-clockwise turn

= 135º

Difference = 180º – 135º

= 45º clockwise

Hence, now Rama is facing in

South-East direction.

7. (b) According to the question,

the shadow is towards his right

at 8:00 am that means the

person is walking towards

South direction.

Clearly, he is facing South

direction.
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Hints & Solutions

14. Starting from a point P, Rohan walked 20 m
towards South. He turned left and walked 30 m.
He then turned left and wallked 20 m. He again
turned left and walked 40m and reached point Q.
How far and in which direction is the point Q
from the point P?
(a) 20 m, West (b) 10 m, East
(c) 10 m, West (d) 10 m, North

15. Mohan left for his office in his car. He drove 15 km
towards North and then 10 km towards West. He
then turned to the South and covered 5 km.
Further he turned to the East and moved 8 km.
Finally, he turned right and drove 10 km. How far
and in which direction is he from his starting point?
(a) 2 km, West (b) 5 km, East
(c) 3 km, North (d) 6 km, South
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8. (a) According to the question,

at Sunset Amit’s shadow is

towards his right that means he

is facing North.

Now, Sudhir is standing in front

of him that means Sudhir is

facing South. Now, Aman faces

the direction opposite of

Sudhir.

\Aman is facing North direction.

9. (b) Time quarter past twelve

means that the time is 12 : 15.

Hence, when hour hand is

pointing towards East, then the

minute hand is pointing towards

South.

10. (a) According to the question,

\Required distance = OD

= OA+AD

= OA+BC

= 10+5

= 15 m

11. (b) According to the question,

\Required distance

= OD = OA – AD = OA – BC

= 30 – 20 = 10 km

12. (d) According to the question,

\ Required distance = OB

= +OA AB
2 2

[using Pythagoras theorem]

= +9 12
2 2

= =225 15miles

13. (a) According to the question,

\ Required distance

= OD=OC+CD

AB CD= +

= + =20 15 35 m

Also, point D is to the East of

point O.

\ He is 35 m towards East from

his starting point.

14. (c) According to the question,

We can see that point ‘Q’ is to

the West of point ‘P’.

Now,

Required distance,

PQ QC PC= -

= -QC OB

= -40 30

= 10 m

\ Q is 10 m to the West of P.

15. (a) According to the question,

Point E is to the West of point O.

Now, required distance

= = -EO AB CD

= -10 8 = 2 km

Hence, he is 2 km towards

West from his starting point.
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1. Which metal was not known to Indus valley
people?
(a) Gold (b) Silver

(c) Bronze (d) Iron

2. Which of the sites of Indus valley civilisation is
found near Sutlej river?
(a) Ropar (b) Lothal

(c) Rakhigarhi (d) Banawali

3. ‘Gayatri Mantra’ is contained in which among
the following Vedas?
(a) Rig Veda (b) Atharva Veda

(c) Sam Veda (d) Yajur Veda

4. On which date Vernal Equinox is observed?
(a) 21st March (b) 21st June

(c) 23rd September (d) 22nd December

5. Longest day on Northern hemisphere is
observed on
(a) 22nd June (b) 21st June

(c) 24th June (d) 25th June

6. Under which articles of the Constitution are
the cultural and educational rights granted?
(a) Article 29 and 30 (b) Article 25 and 26

(c) Article 31 and 32 (d) Article 23 and 24

7. Who was the first person to receive Jnanpith
Award?
(a) G. Shankar Kurup (b) Rabindranath Tagore

(c) Munsi Premchand (d) Ashapoorna Devi

8. The first Indian to get Nobel prize
(a) Dr. C.V. Raman (b) Rabindranath Tagore

(c) Amartya Sen (d) Mahatma Gandhi

9. Which is the deepest ocean in the world?
(a) Indian ocean (b) Atlantic ocean

(c) Pacific ocean (d) Arabian sea

10. On which date, National Science Day is
celebrated?
(a) 30th January (b) 28th February

(c) 31st May (d) 5th June

11. Largest river of Africa is
(a) Amazon (b) Nile (c) Volga (d) Eyre

12. Currency of Saudi Arabia is
(a) Dinar (b) Lira

(c) Riyal (d) None of these

13. Land of Rising Sun is
(a) Japan (b) China

(c) India (d) Sri Lanka

14. ‘Libero’ term is used in
(a) Basket ball (b) Rifle Shooting

(c) Baseball (d) Volleyball

15. Bharat Ratna Award was first awarded in
(a) 1920 (b) 1940 (c) 1950 (d) 1954

16. Matter can change from one physical state to
another on
(a) heating (b) colouring

(c) swapping (d) crushing

17. Nucleons are
(a) particles found in atom

(b) particles found orbiting around nucleus

(c) nuclei when present outside atoms

(d) particles found in nucleus

18. Vertical rows in periodic table are called
(a) period (b) orbital

(c) orbit (d) group

19. Which of the following represent a chemical
change?
(a) Magnetisation of iron (b) Burning of fuel

(c) Rusting of iron (d) Both (b) and (c)
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20. The pH of fresh milk is 6, when it turns sour, the
pH
(a) becomes <6 (b) remains the same, i.e. 6

(c) becomes >6 (d) becomes neutral, i.e. 7

21. Newton is the unit of
(a) force (b) energy

(c) distance (d) displacement

22. The branch of Physics which deals with the
study of motion of an object is called
(a) mechanics (b) electronics

(c) thermodynamics (d) None of these

23. Which of the following is correct?
(a) Work = Force ´ Displacement

(b) Work = Force / Displacement

(c) Work = Displacement / Force

(d) None of the above

24. The gravitational force for two objects having
masses m m1 2, respectively and distance r is

(a) F
G m m

r
=

1 2
2

(b) F
G m m

r
=

1
2

2
2

(c) F
G m m

r
=

1 2 (d) F
G m m

r
=

1
2 2

2

2

25. Heat is a form of
(a) temperature (b) collision

(c) average velocity (d) energy

26. The branch of science that deals with the study
of apes and man is
(a) Anthology (b) Anthropology

(c) Anatomy (d) Palaentology

27. The various laws of inheritance were given by
(a) Darwin (b) Mendel

(c) Lamarck (d) Morgan

28. Nature of the cell membrane is
(a) permeable (b) semi-permeable

(c) selectively permeable (d) impermeable

29. What should be given to an athlete for instant
energy?
(a) Protein (b) Vitamin

(c) Carbohydrate (d) None of these

30. Xerophthalmia is caused due to the deficiency of
(a) Vitamin-B (b) Vitamin-C

(c) Biotin (d) Vitamin-A

31. What is the face value of 2 in 93207?
(a) 2 (b) 200

(c) 20 (d) 2000

32. 14161 = ?

(a) 129 (b) 119
(c) 121 (d) None of these

33. Evaluate ( )3 5 .

(a) 243 (b) 81

(c) 729 (d) 27

34. What is the simplest form of
98

238
?

(a)
49

119
(b)

7

17

(c)
14

34
(d)

2

17

35. HCF of 221 and 437.
(a) 0 (b) 221

(c) 1 (d) Not find

36. The value of 3 3-( ) is
(a) 0 (b) 6

(c) 9 (d) None of these

37. Find the average of following numbers.

75, 64, 70, 66, 85 and 48
(a) 68 (b) 70

(c) 69 (d) 72

38. If 20% of x = 90, find x.
(a) 350 (b) 450
(c) 250 (d) 550

39. A person buys a book for ` 200 and sells it for
` 225. What will be his gain percent?
(a) 13% (b) 14%
(c) 18.4% (d) 12.5%

40. Find the simple interest due after 120 days for
` 4800 at 10%.
(a) `157.80 (b) `157
(c) `156.01 (d) `124.93

41. The ratio of 40 m and 2 km is
(a) 1 : 50 (b) 2 : 35 (c) 1 : 40 (d) 3 : 25

42. Ramesh started a business investing ` 30000.
6 months later, Yogesh joined by investing
` 15000. If they make a profit of ` 10000 at the
end of the year, how much is the share of
Ramesh?
(a) ` 8000 (b) ` 7500 (c) ` 6000 (d) ` 2000

43. Sonu can complete a work in 10 days. How
much work can he do in 1 day?

(a)
1

20
(b)

1

10
(c)

1

5
(d)

1

40
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44. Speed of 1 km/h is equal to
(a) 60/1000 m/s

(b) 3600/1000 m/s

(c) 1000/3600 m/s

(d) 1000/60 m/s

45. A father is nine times as old as his son and
the mother is eight times as old as the son. The
sum of the father’s and the mother’s age is 51 yr.
What is the age of the son?
(a) 7 yr (b) 5 yr

(c) 4 yr (d) 3 yr

46. Find the next number in the series.

2, 15, 41, 80, ?
(a) 111 (b) 120

(c) 121 (d) 132

47. Pitch is related to Cricket, in the same way as
Arena is related to …… .
(a) Tennis (b) Gymnastic

(c) Badminton (d) Wrestling

48. If EARN is written as GCTP, how NEAR can
be written in that code?
(a) CTGP (b) GPTC (c) PGCT (d) PCGT

49. Find the 11th letter to the left of 20th letter
from left in the English alphabet.
(a) D (b) J (c) K (d) I

50. Pointing to a man Deepak said, “His only
brother is the father of my daughter’s father’’.
How is the man related to Deepak?
(a) Grandfather (b) Father

(c) Uncle (d) Brother-in-law
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1. Who shifted the capital of Magadha from
Rajagriha to Pataliputra?
(a) Ajatashatru (b) Dhananand

(c) Bimbisara (d) Udayin

2. Which ruler fought the Kalinga war in year 261
BC?
(a) Chandragupta Maurya (b) Ashoka

(c) Bindusara (d) Brihadratha

3. Which rock edict of king Ashoka contains
information about the Kalinga war?
(a) X (b) XIII (c) IX (d)IV

4. Which planet looks reddish in the night sky?
(a) Mercury (b) Mars (c) Jupiter (d) Saturn

5. The first artificial object to reach another
celestial body was
(a) Hans 1 (b) Luna 1 (c) Luna 2 (d) East 1

6. The Constitution of India borrowed the
procedure of Constitutional Amendment from
the Constitution of
(a) South Africa (b) France

(c) Ireland (d) Canada

7. Capital of Mizoram is
(a) Aizawl (b) Shillong

(c) Imphal (d) None of these

8. ........is the outhor of Meghdoot ?
(a) Kalidas (b) Tulsidas

(c) Kautilya (d) Vedvyas

9. ‘Nasik’ is located on the banks of river
(a) Krishna (b) Bhima

(c) Wainganga (d) Godavari

10. Central command of Indian Air Force is located
at
(a) Allahabad (b) Shillong

(c) New Delhi (d) Patna

11. The Headquarters of central command is situated at
(a) Lucknow (b) Kolkata (c) Jaipur (d) Shimla

12. Paris is situated on the bank river of
(a) Seine (b) Thames

(c) Volga (d) None of these

13. The National Police Academy located at
(a) Dehradun (b) Hyderabad

(c) Bengaluru (d) New Delhi

14. When was the first modern Olympic Games
held?
(a) 1888 (b) 1896 (c) 1996 (d) 1998

15. Who was not the first awardee of Padma
Vibhushan in 1954?
(a) Nandlal Bose (b) Zakir Hussain

(c) VK Krishna Menon (d) Abul Kalam Azad

16. The ability of metals to be drawn into thin wire
is known as
(a) ductility (b) malleability

(c) sonorousity (d) conductivity

17. The nature of chemical bonding in diamond is
(a) ionic (b) covalent

(c) coordinate (d) metallic

18. Olefins are
(a) alkene (b) alkyne

(c) alkane (d) None of these

19. In an automobile engine, (at high temperature)
when fossil fuel is burnt, N 2 and O2 combine
to yield
(a) NO (b) NO2

(c) HNO3 (d) Both (a) and (b)

20. The main constituent(s) of acid rain is/are
(a) H SO2 4 (b) HNO3

(c) HCl (d) Both (a) and (b)
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21. Which one of the following is/are type/types of
wave?
(a) Mechanical wave (b) Electromagnetic wave

(c) Both (a) and (b) (d) None of these

22. The value of speed of light is

(a) 3 105
´ m/s (b) 3 108

´ m/s

(c) 3 103
´ m/s (d) 3 106

´ m/s

23. The rate of flow of electric charge is called
(a) electric current (b) potential

(c) voltage (d) resistance

24. Which of the following is not a permanent
magnet?
(a) Magnetic needle (b) Bar magnet

(c) Electromagnet (d) Horse shoe magnet

25. The direction of magnetic field lines in the
region outside the bar magnet is
(a) from North pole to South pole
(b) from South pole to North pole
(c) in the direction coming out from both the poles of

the magnet
(d) in the direction entering both the poles of the magnet

26. To be proficient in the silk industry, one has to
have knowledge of
(a) Sericulture (b) Apiculture

(c) Pisciculture (d) None of these

27. Tuberculosis was caused by a bacteria was
discovered by
(a) Robert Koch (b) F Pacini

(c) Louis Pasteur (d) Edward Jenner

28. The basic unit of an organism is
(a) cell (b) nucleus

(c) tissue (d) cytoplasm

29. Which of the following is called the complete
food?
(a) Cereal (b) Milk

(c) Vegetables (d) Chapati

30. The vector for malaria is
(a) male Anopheles (b) female Culex

(c) female Aedes (d) female Anopheles

31. Simplify 20 5 6 2 5 8 5- - + - -[ { ( )}].

(a) 20 (b) 18

(c) 15 (d) 25

32. Find the average of first 50 natural numbers.
(a) 50 (b) 25.5

(c) 25 (d) 26

33. What is 5% of 50% of 500?
(a) 12.5 (b) 25 (c) 1.25 (d) 6.25

34. Anand buys an old scooter for ` 4700 and
spends ` 800 on its repairs. If he sells the
scooter for ` 5800, his gain per cent is

(a) 4
4

7
% (b) 5

5

11
%

(c) 10% (d) 12%

35. Find the rate of interest at which ` 100 becomes
` 200 in 10 yr.
(a) 10% (b) 15%

(c) 8% (d) 17%

36. The simplest ratio of 125 : 100 is equal to
(a) 2 : 1 (b) 1 : 2

(c) 5 : 4 (d) 4 : 5

37. A B, and C invested ` 26000, ` 34000 and
` 10000 respectively in a business. At the end of
the year, they earn a profit of ` 3500. B’s share
of profit is
(a) ` 1200 (b) ` 1500

(c) ` 1700 (d) ` 1900

38. P and Q can do a piece of work in 10 and 12
days, respectively. How many days will they take
to complete the work together?

(a) 5
5

11
days (b) 5

6

11
days

(c) 6
5

11
days (d) 6

6

11
days

39. A cyclist covers 12 km in an hour. What is his
speed in meters per minute
(a) 100 m/min (b) 220 m/min

(c) 200 m/min (d) 300 m/min

40. A father’s age is three times the sum of the ages
of his two children, but 20 yr hence his age will
be equal to the sum of their ages. Then, the
father’s age is
(a) 30 yr (b) 40 yr (c) 35 yr (d) 45 yr

41. The area of an isosceles triangle, each of whose
equal sides is 13 cm and base 24 cm, is

(a) 60 cm
2 (b) 55 cm

2

(c) 50 cm
2 (d) 40 cm

2

42. What is the sum of x x
4 7 3+ + and

2 5 22 4
x x x- - .

(a) - - + +x x x4 25 9 3 (b) 3 5 9 34 2x x x- + +

(c) - + - +3 5 9 34 2x x x (d) - - + -3 5 9 34 2x x x
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Answers

1 (d) 2 (b) 3 (b) 4 (b) 5 (c) 6 (a) 7 (a) 8 (a) 9 (d) 10 (a)

11 (a) 12 (c) 13 (b) 14 (b) 15 (d) 16 (a) 17 (b) 18 (a) 19 (d) 20 (d)

21 (c) 22 (b) 23 (a) 24 (c) 25 (a) 26 (a) 27 (a) 28 (a) 29 (b) 30 (d)

31 (d) 32 (b) 33 (a) 34 (b) 35 (a) 36 (c) 37 (c) 38 (a) 39 (c) 40 (a)

41 (a) 42 (a) 43 (b) 44 (d) 45 (c) 46 (a) 47 (a) 48 (a) 49 (d) 50 (d)

43. The supplement of 80° is
(a) 10 (b) 100° (c) 280° (d) 120°

44. 1 km is equivalent to
(a) 1000 mm (b) 100000 mm

(c) 10000 mm (d) 1000000 mm

45. If cot /q =1 3 what is the value of cos q ?

(a) 0 (b) 1 (c) 1 2/ (d) 3 2/

46. Which of the alternatives, complete the series
_cb_ca_bacb_ca_bac_d.
(a) addddb (b) addbbb

(c) bddddb (d) bbbddd

47. Complete the second pair in the same way as
first pair.

EGIK : LJHF : : SUWY : ?
(a) ZXVT (b) TVXZ

(b) LNPR (d) MOQS

48. If ‘water’ is ‘called’ ‘food’, ‘food’ is called ‘tree’,
‘tree’ is called ‘sky’, ‘sky’ is called ‘well’ and ‘well’
is called ‘pond’, then which of the following
would yield (produce) fruits?
(a) Sky (b) Food

(c) Well (d) Tree

49. How many even numbers are there in the
following series of numbers, each of which is
preceded by an odd number, but not followed
by an even number?

5 3 4 8 9 7 1 6 5 3 2 9 8 7 3 5
(a) 0 (b) 1 (c) 2 (d) 3

50. If A ´ B means A is the borther of B and A + B
means that A is the father of B, then which one
means that ‘M is the nephew of N’?
(a) N + M ´ K (b) N ´ K + M

(c) M ´ K + N (d) None of these



1. Which Indian state shares the longest boundary
with China?
(a) Himachal Pradesh (b) Sikkim

(c) Arunachal Pradesh (d) Uttarakhand

2. The famous Dwarkadhish Temple of Gujarat is
located on the banks of
(a) Tapti river (b) Gomati river

(c) Luni river (d) Narmada river

3. Which organisation has released the NDC
synthesis report?
(a) FAO (b) WHO (c) UNFCCC (d) UNICEF

4. Who became 191st member of the UNO?
(a) East Timor (b) South Sudan

(c) North Macedonia (d) None of these

5. Which act provided for the Public Service
Commission in India for the first time?

(a) Government of India Act, 1919

(b) Indian Councils Act, 1909

(c) Government of India Act, 1935

(d) Government of India Act, 1858

6. ‘Pusa Sindhu Ganga’ is a variety of

(a) wheat (b) lentil

(c) gram (d) paddy

7. Who of the following is a world famous flute
player?

(a) Pandit Ravi Shankar

(b) Shivkumar Sharma

(c) Zakir Hussain

(d) Hariprasad Chaurasia

8. How much of Indian population depends
directly or indirectly on agriculture?

(a) 25% (b) 36%

(c) 49% (d) 58%

9. Which planet has the highest revolutionary
motion?
(a) Mercury (b) Venus

(c) Mars (d) Jupiter

10. Which country’s national flag has a Dragon on
it?
(a) Nepal (b) Sri Lanka

(c) China (d) Bhutan

11. What is the full form of GNLF?
(a) Gross National Liberation Form

(b) Gorkha National Liberation Front

(c) Both of the above

(d) None of the above

12. ICICI is the name of
(a) chemical industry

(b) bureau

(c) corporation

(d) financial institution

13. Permanent settlement was a feature of
(a) Zamindari System (b) Mahalwari System

(c) Ryotwari System (d) No option is correct

14. The birth place of the tenth and last guru of
Sikhs Guru Gobind Singh is
(a) Guwahati (b) Hemkund Sahib

(c) Amritsar (d) Patna Sahib

15. What is India’s rank in the World Happiness
Report 2021?
(a) 100th (b) 110th (c) 125th (d) 139th

16. Speed of an object can always be
(a) zero (b) negative (c) positive (d) one

17. The unit for measurement of energy is
(a) pascal (b) joule

(c) calorie (d) horse power
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18. The work done by gravity on a body falling
freely is
(a) positive (b) negative

(c) zero (d) None of these

19. When an incandescent electric bulb glows
(a) the electric energy is completely converted into light

(b) the electric energy is partly converted into light
energy and partly into heat energy

(c) the light energy is converted into electric energy

(d) the electric energy is converted into magnetic energy

20. Who defined the law of gravitation?
(a) Newton (b) Archimedes

(c) Galileo (d) Faraday

21. Which one of the following is more elastic?
(a) Rubber (b) Mud (c) Steel (d) Plastic

22. Which of the following devices can be used to
detect radiant heat?
(a) Liquid thermometer

(b) Six’s maximum and minimum thermometer

(c) Constant volume air thermometer

(d) Thermopile

23. The accidental touch of nettle leaves creates a
burning sensation, which is due to inject of
(a) hydrochloric acid

(b) methanoic acid

(c) citric acid

(d) sulphuric acid

24. Which of the following acids does not contain
oxygen?
(a) Nitric acid (b) Sulphuric acid

(c) Hydrochloric acid (d) All of these

25. The most abundant non-metal found in the
Earth’s crust is
(a) carbon (b) hydrogen

(c) nitrogen (d) oxygen

26. On the labels of the bottles, some soft drinks are
claimed to be acidity regulators (buffers). They
regulate acidity using
(a) cabron dioxide

(b) bicarbonate salts

(c) hydrogen chloride

(d) Carbon dioxide and lime

27. The weight of an object on the Moon is .........
its weight on the Earth.
(a) 6 times (b) equal (c) 1/2 (d) 1/6

28. If an animal cell is kept in a concentrated sugar
solution then
(a) cell will be swollen

(b) cell will shrink

(c) cell size will remain the same

(d) cell will first shrink and then swell

29. Name of malaria parasite is
(a) Plasmodium

(b) E. Coli

(c) Amoeba

(d) Euglena

30. Inspiraton is initiated by the
(a) extension of diaphragm

(b) contraction of diaphragm

(c) extension of lungs

(d) contraction of lungs

31. If 8 4sin cosx x= + , then values of sin x are

(a)
3

5
,

- 5

13
(b)

- -3

5

5

13
,

(c)
3

5
,

5

13
(d)

5

3
,

5

13

32. A vertical pole of length 6 m casts a shadow 4 m
long on the ground and at the same time a
tower casts a shadow 28 m long. Then, the
height of the tower is
(a) 28 m (b) 40 m

(c) 42 m (d) 50 m

33. x % of y is y % of
(a) x (b) 100x

(c)
x

100
(d)

y

100

34. A man sold his watch at a loss of 5%. Had he
sold it for 56.25 more, he would have gained
10%. What is the cost price of the watch (in )̀?
(a) 370 (b) 365

(c) 375 (d) 390

35. Four numbers are in the ratio of 10 : 12 :
15 : 18. If their HCF is 3, find their LCM.
(a) 420 (b) 540 (c) 620 (d) 680

36. The difference between the place and face values
of 7 in 487623 is
(a) 623

(b) 7616

(c) 6993

(d) None of the above
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37. What will be the value of x which makes BOA a
straight line in the given figure.

(a) 64° (b) 62° (c) 38° (d) 58°

38. Simplify 27 33 3
x x y- -( )

(a) 27 92 3 2x y y xy+ - (b) 27 92 3 2xy y xy+ -

(c) 27 92 3 2x y y x y+ - (d) None of these

39. A boat take 3 h to travel from place M to N

downstream and back from N to M upstream.
If the speed of the boat in still water is 4 km/h,
what is the distance between the two places?
(a) 8 km (b) 12 km

(c) 6 km (d) Can’t be determined

40. A wheel makes 10000 revolutions in covering a
distance of 88 km. The diameter of the wheel is
(a) 1.4 m (b) 2.4 m (c) 2.8 m (d) 2.2 m

41. Out of total population of 5000 people in a
village the men increase 10% and women by
15%. Thus, the total population became 5600
in a year. How many men were there in the
village?
(a) 2000 (b) 3000 (c) 4000 (d) 2500

42. The value of x in 2 32: :: :x x is
(a) 64 (b) 34 (c) 30 (d) 8

43. A train 110 m long is running at the speed of
72 km/h to pass a 132m long platform in how
many times?
(a) 9.8 sec (b) 12.1 sec

(c) 12.42 sec (d) 14.3 sec

44. A and B together do a job in 12 days and A

could do the job in 20 days if he worked alone.
How many days would B take to do the job if
he worked alone?
(a) 30 days (b) 25 days (c) 24 days (d) 15 dys

45. The cost of levelling a rectangular ground at `

1.25/m 2 is ` 900. If the length of the ground is
30 m, then the width is
(a) 6 m (b) 18 m

(c) 24 m (d) 36 m

46. In a certain code language, ‘STRAIN’ is written
as ‘HGIZRM’. How is ‘FRONT’ written in
that code language?
(a) GSIZM (b) GLMIU

(c) UILMG (d) UFDXC

47. A mirror has been placed to the left of figure.
Find the appropriate mirror image of given
figure.

Question Figure

Answer Figures

48. Pointing towards a girl, Anurag says, ‘‘This girl
is the daughter of the only child of my father’’.
What is the relation of Anurag’s wife with the
girl?
(a) Sister (b) Aunt

(c) Daughter (d) Mother

49. Select the related word.

Cobbler : Shoe :: Carpenter :?
(a) Wood (b) Furniture

(c) Iron (d) Gold

50. Select the related term from the given
alternative.

NEWS : 14 5 23 19 : : P A P E R : ?
(a) 16 5 16 1 18

(b) 18 5 16 1 16

(c) 16 1 16 5 18

(d) 32 2 32 10 36
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1. Which Indian state has the smallest coastline?
(a) Goa (b) Kerala

(c) Odisha (d) West Bengal

2. Which place is not associated with Gautam
Buddha?
(a) Sarnath (b) Bodh Gaya

(c) Kushinagar (d) Pawapuri

3. India changed over to the decimal system of
coinage in
(a) April 1995 (b) April 1957

(c) April 1958 (d) April 1959

4. Who was the first Chairman of National
Commission for Women (NCW)?
(a) Mohini Giri

(b) Poornima Advani

(c) Girija Vyas

(d) Jayanti Patnaik

5. Which fort is also known as the Golden Fort?
(a) Chittorgarh (b) Kumbhalgarh

(c) Ranthambore (d) Jaisalmer

6. Which Indian lake is renowned as the Lagoon
lake of India?
(a) Kanjia lake (b) Agara lake

(c) Mansar lake (d) Chilika lake

7. Which Mughal Emperor fought the Battle of
Panipat in 1526?
(a) Babur (b) Humayun

(c) Akbar (d) Aurangzeb

8. Indian Super League (ISL) is associated with
which sport?
(a) Horse Race (b) Football

(c) Cycling (d) Golf

9. Chang Lo is a folk dance of
(a) Arunachal Pradesh (b) Punjab

(c) Assam (d) Nagaland

10. Which international organisation releases the
‘Global Gender Gap Report?
(a) WEF (b) World Bank

(c) UNDP (d) INF

11. ……… are also called monsoon forests.
(a) Tropical Rain Forests

(b) Tropical Deciduous Forests

(c) Mangrove Forests

(d) Thorny Bushes

12. Which sport generally has the shortest match
duration?
(a) Kabaddi (b) Hockey

(c) Football (d) Cricket

13. Rock Shelters of Bhimbetka is in
(a) Maharashtra (b) Himachal Pradesh

(c) Karnataka (d) Madhya Pradesh

14. What is the rank of India in the ‘Digital News
Report 2021?
(a) 11 (b) 21

(c) 31 (d) 41

15. What length of railway section has
been electrified by the Indian Railways in
2020-21?
(a) 500 km (b) 700 km

(c) 900 km (d) 6015 km

16. If an object covers equal distance in equal
interval of time, then its speed is said to be
(a) zero speed (b) uniform speed

(c) non-uniform speed (d) fix speed
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17. The SI unit of force
(a) m/s (b) kg/m-s (c) Newton (d) Joule

18. Electric current is a …… quantity.
(a) vector (b) scalar

(c) tensor (d) None of these

19. A periscope works on the principal of
(a) reflection

(b) refraction

(c) total internal reflection

(d) diffraction

20. A body falls on the Earth due to
(a) gravitation (b) weight

(c) shape (d) force

21. Sound can travel in
(a) air (b) vacuum

(c) both air and vacuum (d) None of these

22. TV remote controls uses
(a) infrared frequency

(b) radio frequency

(c) visible frequency

(d) ultraviolet frequency

23. A ball is projected upwards. As it rises, there is
increase in its
(a) momentum (b) retardation

(c) kinetic energy (d) potential energy

24. Cathode rays are streams of
(a) protons (b) positrons

(c) neutrons (d) electrons

25. Pig iron is called
(a) wraught iron (b) cast iron

(c) steel (d) stainless steel

26. The mass of proton is

(a) 1.6726 10
27

´
- g (b) 1.6516 10

24
´

- g

(c) 1.6749 10
24

´
- g (d) 9.1095 10

28
´

- g

27. The acid used to preserve pickle and to enhance
taste of food is
(a) acetic acid (b) hydrochloric acid

(c) formic acid (d) lactic acid

28. Fish is a first class protein as it contains
(a) essential amino acids

(b) non-essential amino acids

(c) all essential fatty acids

(d) no amino acids

29. Structural element of chromatin is
(a) histone

(b) acid protein and DNA

(c) nuclear matrix

(d) nucleosomes

30. Friction on the lungs surface is reduced by
(a) double layered pleura

(b) single layered pleura

(c) epiglottis upto trachea

(d) mucous membrane surrounding the lungs

31. The fourth proportion of the numbers 12, 16,
18 is
(a) 28 (b) 30

(c) 20 (d) 24

32. The length of rectangle is 1 cm more than its
width. Its perimeter is 14 cm. The area of
rectangle is

(a) 16 cm2 (b) 14cm2

(c) 12 cm2 (d) 10 cm2

33. A began a business with ` 4500 and was joined
afterwards by B with ` 5400. If the profits at
the end of the year were divided in the ratio 2 :
1 , B joined the business after
(a) 4 months (b)5 months

(c) 6 months (d) 7 months

34. A train is travelling at the rate of 45 km/h. How
many seconds it will take to cover a distance of
4

5
km?

(a) 36 sec (b) 64 sec

(c) 90 sec (d) 120 sec

35. The speeds of a boat in downstream and
upstream are 14 km/h and 8 km/h, respectively.
What is the speed of current?
(a) 11 km/h (b) 6 km/h

(c) 5.5 km/h (d) 3 km/h

36. The average of nine consecutive odd numbers is
53. The least odd number is
(a) 22 (b) 27 (c) 35 (d) 45

37. Which of the following is divisible by 15?
(a) 30560 (b) 29515

(c) 23755 (d) 17325

38. The value of ( )( )( )a a a+ - +1 1 12 is

(a) a
4 1- (b) a

5 1- (c) a
3 1- (d) a

6 1-
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39. If compound interest received on a certain
amount in the 3rd year is ` 1240, what will be
the compound interest for the 4th year on the
same amount at 9% rate of interest?
(a) ` 1245.6 (b) ` 1521.6

(c) ` 1351.6 (d) ` 1220.6

40. If 9 12 147x = + , then the value of x is

(a) 1 (b) 2 (c) 3 (d) 4

41. The volume of a sphere of diameter 21 cm is

(a) 4847 cm3 (b) 4851 cm3

(c) 1617 cm3 (d) 5000 cm3

42. The average of the present ages of Sachin and
Saurabh is 36 yr. If Sachin is 8 yr older than
Saurabh, what is the Saurabh’s present age?
(a) 30 yr (b) 34 yr

(c) 32 yr (d) 40 yr

43. If an angle is eight times its complementary
angle, then the measurement of the angle is
(a) 10° (b) 20°

(c) 80° (d) 100°

44. The difference between a discount of 40% on
` 500 and two successive discounts of 36% and
4% on the same amount is
(a) 0 (b) ` 2 (c) ` 1.93 (d) ` 7.20

45. 20 is 0.25% of ?
(a) 10000 (b) 8000

(c) 5000 (d) 2500

46. How many triangles are there in the following
figure?

(a) 16 (b) 20 (c) 12 (d) 22

47. Find the odd word.
(a) Paris (b) London

(c) Sri Lanka (d) New Delhi

48. Select the next term in the given series.

97, 90, 76, 55, ?

(a) 28 (b) 27 (c) 26 (d) 25

49. Select the next term in the given series.

BMW, DNV, FOU, ?

(a) GHO (b) GPS

(c) HPS (d) HPT

50. Select the related number from the given
alternative.

11 : 99 :: 10 : ?

(a) 90 (b) 80 (c) 70 (d) 50

12 Practice Set 4

1 (a) 2 (d) 3 (b) 4 (d) 5 (d) 6 (d) 7 (a) 8 (b) 9 (d) 10 (a)

11 (b) 12 (a) 13 (d) 14 (c) 15 (d) 16 (b) 17 (c) 18 (b) 19 (a) 20 (a)

21 (a) 22 (a) 23 (d) 24 (d) 25 (b) 26 (c) 27 (d) 28 (a) 29 (d) 30 (a)

31 (d) 32 (c) 33 (d) 34 (b) 35 (d) 36 (d) 37 (d) 38 (a) 39 (c) 40 (c)

41 (b) 42 (c) 43 (c) 44 (d) 45 (b) 46 (b) 47 (c) 48 (b) 49 (d) 50 (a)

Answers


