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Preface

This comprehensive text book on General Studies explains the subject matter in a brief 

and simple style. The authors are very well aware of the requirements of examinations 

conducted by UPSC, SSC,  State Public Service Examinations, Railways Examinations and 

Public Sector Examinations. This book has been very well targeted covering all the aspects 

of subject matter required for various examinations.

Since last one decade, authors have closely studied the marks of various candidates 

appeared & selected in government sectors and other examinations and found that those 

who have scored below average or poor marks in General Studies section, are either not 

able to get selection or get poor ranks, hence it has been realized that general studies 

section should be given significant importance.

There is no good book available to the readers in the market, which covers all the 

aspects of Geography, Polity, History, Life Science, Economy, General knowledge, General 

Science, Environment, Basics of Computer Applications and Science & Technology 

that may satisfy the requirements of various competitive examinations conducted for 

aspirants. In this edition authors have put sincere efforts to satisfy all the requirements 

of various examinations. The book is thoroughly revised and updated. Authors have tried 

to incorporate previous year questions of UPSC, SSC,  State Public Service Examinations, 

Railways examinations and Public Sector Examinations.

The authors feel that this book will be sufficient and highly useful for all the competitive 

examinations conducted for graduates from every discipline.

Any suggestions from the readers for the improvement of the book are most welcome.

B. Singh

A.P. Singh
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NATIONAL SYMBOLS

National Flag

• The National Flag of India is a horizontal tricolour 

of deep saffron (Kesaria) at the top, white in the 

middle and dark green at the bottom in equal 

proportion. The ratio of width of the flag to its 

length is 2:3. In the centre of the white band a 

navy-blue wheel is located which represents the 

Chakra.

• It was adopted by Constituent Assembly of India 

on July 22, 1947.

• A tricolour flag was first accepted by the Indian 

National Congress in 1931, having Charkha in 

place of today’s Chakra.

• The horizontal colour strip of deep Saffron at top 

represents courage, sacrifice and renunciation, 

White at middle shows truth and purity in thoughts 

and dark Green at the bottom is the symbol of life 

abundance and prosperity.

• A wheel (Chakra) in centre of the white strip is the 

symbol of progress and movement. It has 24 spokes.

• Supreme Court declared the right to hoist flag as 

a Fundamental Right under Article 19 (i) (a) of 

the Constitution in 2002. Flag hoisting in India is 

regulated by Flag Code of India, 2002.

• The Flag was designed by Pingali Venkayya and 

first time, the flag was hoisted by Sacchindra 

Prasad Bose in 1906 in Calcutta and later on in the 

year 1907 an another tricolour flag was unfurled by 

Madam Bhikaji Cama in Stuttgart, Germany.

• The first flag committee was headed by Dr. 

Rajendra Prasad.

National Emblem

• The National Emblem of India is an adaptation 

from the Sarnath Lion Capital of Ashoka. It was 

adopted by the Government of India on January 

26, 1950.

• In this emblem, only three lions are visible, the 

fourth lion being hidden from view. The wheel 

appears in relief in the centre of the abacus 

with a bull on right and a horse on left. The 

bell shaped lotus (as in the original) has been 

omitted. The other animals present in the emblem 

are an Elephant and a Lion.

• The words Satyameva Jayate are inscribed below 

the abacus in Devanagri script. These words are 

taken from Mundaka Upanishad.

National Anthem

• The song Jana gana mana is the National Anthem 

of India which was composed by Rabindra Nath 

Tagore, originally in Bengali.

• It was adopted by Constituent Assembly on 

January 24, 1950 in its Hindi version.

• The song Jana gana mana was first published in 

January, 1912 under the title ‘Bharat Vidhata’ in 

Tattva Bodhini Patrika.

• The song was translated in English in 1919 with 

the title “Morning Song of India’’.

• It was first sung at the Calcutta Session of 

Congress on December 27, 1911.

• Playing time of full version of National Anthem is 

52 seconds while it is 20 seconds for first and 

last lines of the stanza.

Basic General Knowledge of 
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National Song

• “Vande Mataram” is the National song of India, 

which was composed by Bankim Chandra 

Chatterjee, originally in Sanskrit.

• It was adopted on January 24, 1950, providing 

it equal status with National Anthem Jana gana 

mana.

• It is taken from his novel Anand Math published 

in 1882. Its English translation was done by Sri 

Aurobindo.

• It was sung for the first time at the Congress 

Session of 1896.

National Calendar

• National Calendar is based on Saka Era (began 

on 78 A.D.) with Chaitra as its first month and 

Phalguna as its last month with a normal year of 

365 days adopted from March 22, 1957 along 

with the Gregorian Calendar.

• First day of Chaitra normally falls on March 22 

and on March 21 in leap year.

National Animal

• The Tiger (Panthera Tigris) is the National Animal 

of India. It has a thick yellow coat of fur with dark 

stripes.

• Lion was the National Animal of India till 1972. 

Later on, it was replaced by Tiger.

Other Indian National Symbols

National Bird Peacock

(Pavo Cristatus)

National Flower Lotus

(Nelumbo Nucipera 

Gaertn)

National River Ganga

National Tree Banyan

(Ficus Benghalensis)

National Fruit Mango

(Mangifera Indica)

National Aquatic Animal Ganges River Dolphin

National Heritage 

Animal 

Elephant

National Game

(De-facto)

Hockey

National Emblems of Countries

Country Emblem

India Sarnath Lion Capital

Australia Kangaroo

Bangladesh Water Lily

Canada White Lily

France Lily

Germany Corn flower

Iran Rose

Italy White Lily

Japan Chrysanthemum

Pakistan Crescent

Spain Eagle

Sri Lanka Sword & Lion

Russia Sickle and Hammer

Norway Lion

United Kingdom Rose

USA Golden Rod

Significance of Signs and Symbols

Symbol Meaning

Red triangle Family planning

Red cross Hospital/Ambulance

Red light Danger/Emergency

Green light Line clear signal

Olive branch Peace

Black arm-band Sign of mourning/protest

Dove Peace

Black flag Demonstration of protest

Red flag Sign of danger, revolution

Yellow Flag Displayed by ship with 

infectious disease on board 

or ship in quaran-tine.

White Flag Truce

Tricolour National Flag of India
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Significance of Signs and Symbols

Symbol Meaning

Union Jack National Flag of UK

Lotus Culture and civilization

Wheel Progress

Flag flown half 

mast

National mourning

Flag flown upside 

down

Distress

A blind-folded 

woman holding a 

balance

Justice

Pen Symbol of Culture and  

Civilization

Country Symbols

Country Symbol

India Royal Bengal Tiger

China Dragon

Russia Brown Bear

USA Bald Eagle

Spain Red Carnation

Japan Cherry Blossom

England Rose

Australia Golden Wattle Flower

South Africa Blue Crane

Greece Olive Branch

Official Publications of Countries/Organizations

Publication Issued/Released by

Blue Book Report by the British Government

Green Book Government of Italy and Iran

Grey Book Japanese and Belgium Government

Orange Book Government of the Netherlands

White Book Official publication of Germany, Portugal and China

White Paper (Shwet Patrika) Issued by the Government of India

Yellow Book Issued by the Government of France

Economic Survey Ministry of Finance

(Government of India)

Report on Currency and Finance Reserve Bank of India

Wholesale Price Index Ministry of Commerce and Industry

National Accounts Statistics Central Statistical Organization

General Knowledge 3



FIRST AMONG INDIANS

Sl. Particulars Name

1 Chief Justice of India ...................................................................................... Justice Harilal J. Kania

2 Indian athlete to win a medal (Bronze) at the World Athletic Championship ............Anju Bobby George

3 Indian Governor of a British Province .......................................................................... Lord S.P. Sinha

4 Indian Commander-in-Chief (Chief of Staff) ............................................Field Marshal K.M. Cariappa

5 Indian to get the Bharat Ratna Award ....................................................................C. Rajagopalachari

6 Indian Governor of the Reserve Bank of India .......................................................Dr. C.D. Deshmukh

7 Indian to become President of the UN General Assembly .................................Vijaya Lakshmi Pandit

8 Woman Cabinet Minister of an Indian state .......................................................Vijaya Lakshmi Pandit

9 Indian to win the election as Vice-President of INTERPOL.......................................................F.V. Arul

10 Woman to become a Union Cabinet Minister .................................................... Rajkumari Amrit Kaur

11 Indian C.A.G. ..........................................................................................................C.V. Narahari Rao

12 Attorney General of India ..............................................................................................M.C. Setalvad

13 Indian woman Governor......................................................................... Sarojini Naidu (UP, 1963-67)

14 Indian woman President of the Congress .....................................................................Sarojini Naidu

15 Woman Chief Minister of an Indian State ......................................................... Sucheta Kripalani (UP)

16 Indian woman High Court Judge .....................................................................Anna Chandy (Kerala)

17 Indian woman Supreme Court Judge ..................................................................... M. Fathima Beevi

18 Indian woman to conquer the Everest ........................................................................Bachhendri Pal

19 Indian in Space ........................................................................................ Sqdn. Ldr. Rakesh Sharma

20 Indian woman to swim across the English Channel ........................................................... Aarti Saha

21 Indian to become President of the International Court of Justice  ........... Dr. Nagendra Singh (1970)

22 Indian to win an Oscar Award ......................................................................................Bhanu Athaiya

23 Indian woman to win an Olympic Medal ...............................................................Karnam Malleswari

24 Indian to get the Booker Prize (Britain’s top literary prize) ........................................ Salman Rushdie

25 Indian woman to get the Booker Prize ......................................................................... Arundhati Roy

26 Indian to receive the Ramon Magsaysay Award ................................. Acharya Vinoba Bhave (1958)

27 Chief of Army Staff ................................................................................ Gen. Maharaj Rajendra Singhji

28 Woman to swim across the Strait of Gibraltar ................................................................. Arti Pradhan

29 Indian actress to be awarded Padma Shri .............................................................Nargis Dutt (1958)

30 Musician to get Bharat Ratna, Padma Vibhushan and Padma Bhushan .............. M.S. Subbulakshmi

31 Woman Foreign Secretary of India ................................................................................... Chokila Iyer

32 Indian Captain of Independent India’s Cricket team ....................................................Lala Amarnath

33 Indian woman candidate to contest elections (1926) .............................Kamaladevi Chattopadhyaya
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Latitude

• It is the angular distance of a point on the earth’s 

surface, measured in degrees from the centre of 

the earth. It varies from 0 to 90° North and 0 to 

90° South.

• Latitudes are circular lines which are parallel 

to the equator, which lies midway between the 

poles. Hence, these lines are called parallels 

of latitude. The latitudes are also called as 

temperature coordinates because with the 

increase in latitudinal distance towards the poles, 

the temperature reduces.
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• The most important lines of latitude are the 

Equator (0°), the Tropic of Cancer (23½°N), the 

Tropic of Capricorn (23½°S), the Arctic Circle 

(66½°N) and the Antarctic Circle (66½°S).

• The midday sun is exactly overhead at least 

once a year on all latitudes in between the Tropic 

of Cancer and the Tropic of Capricorn. This area, 

therefore receives the maximum heat and is 

called the Torrid Zone (or Tropical Zone).

• The areas bounded by the Tropic of Cancer and 

the Arctic Circle in the northern hemisphere, and 

the Tropic of Capricorn and the Antarctic Circle 

in the southern hemisphere, have moderate 

temperature, hence called Temperate Zones (or 

Mild Zone).

• Areas bounded by the Arctic Circle and North 

Pole, and the Antarctic Circle and South pole are 

called Frigid Zones. These zones are very cold 

as the sun does not rise above the horizon.

Longitude

• It is an angular distance measured in degrees along 

the equator east or west of the Prime Meridian (0°). 

It varies from 0 to 180° E and 0 to 180° W. It is also 

called as time coordinates.

• Longitudes are also known as Great circles 

because it divides earth into two equal parts. Each 

longitude cuts each latitude at 90°.

 1°  = 4 minute i.e. 15° = 1 hour

• Meridians are a series of semicircles that run 

from pole to pole passing through the equator.
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• The Prime Meridian is at 0° and is known as the 

Greenwich line as it passes through Greenwich 

near London, where the British Royal Observatory 

is located.

• Longitudes have one very important function 

i.e. they determine Local Time in relation to 

Greenwich Mean Time (GMT).

• Local Time is the time reckoned by the noon-sun 

at a given place and Standard Time is the Local 

Time of the Standard Meridian of a country.

• In India, the longitude of 82½° E is treated as the 

Standard Meridian. The Local Time at meridian is 

taken as the Standard Time for the whole country. 

It is known as the Indian Standard Time (IST).

International Date Line

• It is an imaginary line drawn at 180° longitude, 

avoiding the continuous land parts.

• International Date Line passes through Arctic 

Ocean, Bering Strait, Pacific Ocean, Antarctica, 

Fiji, Tonga and other islands. 

• It is also the longitude where the date changes by 

exactly one day when it is crossed. If a traveller 

crossing the date line from east to west, he loses 

a day and while crossing the date line from west 

to east, he gains a day.

Motions of Earth

• The earth is a planet of the solar system. It is not 

static but has two types of motions:

 (a) Rotational Motion

 (b) Revolutional (or Orbital) Motion

(a) Rotation of Earth

• The earth spins (or rotates) continuously on 

its own axis from west to east once in every 

24 hours, causing day and night. This motion is 

called Rotation of the Earth (also called ‘Daily 

Motion’).

• Day and Night: When the earth rotates on its 

own axis, only one portion of the earth’s surface 

comes into the rays of the sun and experiences 

day light whereas the other portion experiences 

darkness (or night).

(b) Revolution of Earth

• The earth also revolves around the sun in an orbit 

once in about 365 days and 6 hours, causing 

formation of seasons and the year. This motion 

is called Revolution of earth (also called annual 

movement). 

Varying Lengths of Day and Night

• The axis of the earth is inclined to the plane of 

earth’s orbit at an angle of 66½° giving rise to 

different seasons and varying lengths of day & 

night.

• The earth’s revolution round the sun with its 

axis inclined at 66½° to the plane of earth’s orbit 

changes the apparent altitude of the midday sun.

• The sun is vertically overhead at the equator on 

21 March and 21 September and these two days 

are termed as Equinoxes (equal length of day & 

night in both the hemisphere).

• On 21 June, the sun is vertically overhead at 

the Tropic of Cancer (23½° N). This is known as 

summer solstice, when the northern hemisphere 

will have its longest day and shortest night.

• On 22 December, the sun is vertically over 

head at the Tropic of Capricorn (23½° S). This 

is known as winter solstice, when the southern 

hemisphere will have its longest day and shortest 

night.

• Beyond the Arctic Circle (66½° N) and Antarctic 

Circle (66½° S) darkness lasts for 6 months and 

daylight is continuous for the remaining 6 months.

Structure of Earth

• The earth as a whole has been divided into three 

broad zones:
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1. Crust (SIAL) : The earth is made up of several 

distinct layers but the outermost layer is called 

the crust. The crust is not a continuous layer of 

rocks, but consists of large masses called plates, 

which are free to drift slowly over a layer called 

Asthenosphere.

• The crust has a thickness of about 33 km in the 

continents (Continental crust) and 5-10 km thick 

in the ocean basins (Oceanic crust). Silica and 

Aluminium are the main constituent of the earth 

therefore it is also known as Sial.

2. Mantle (SIMA) : The layer of rock below the crust 

is called the mantle. It is about 2900 km thick and 

is divided into the upper and lower mantle. This 

layer contains most of the mass of the earth, and 

is where most of the earth’s heat is located. The 

mantle is composed mainly of Ferro-magnesium 

silicates.

 (a) Upper Mantle: The upper mantle is about 

650 km thick and has two distinct layers. 

The top layer of the upper mantle is solid. 

Combined with the crust, this layer forms 

the Lithosphere, which makes up the 

earth’s plates. With in this layer is the 

Asthenosphere, where semi molten rock 

flows slowly.

 (b) Lower Mantle : The lower mantle is solid and 

is about 2700 km thick. Though temperatures 

are higher here but the tremendous pressures 

keep the rock material from melting.

3. Core : It is the innermost part of the earth and it 

comprises of outer core and inner core.

 (a) Outer Core : The outer core is liquid and is 

about 1900 km thick. It comprises of molten 

iron and nickel, formed as a result of the 

extremely high temperature. This liquid outer 

core controls the earth’s magnetic field.

 (b) Inner Core: The earth’s innermost core is 

about 1600 km thick and is made up of solid 

iron and nickel. The inner core is incredibly 

hot, with temperature reaching about 5,500°C 

and is subjected to a pressure of about 4 

million atmospheres. It is this extreme pressure 

that keeps the inner core in a solid state.

Formation of Continents

• The age of earth is about 4500 million years 

(4.5 billion) and about 70%, of the total surface 

area of the globe is represented by the oceans 

(Hydrosphere), whereas remaining, 29.2% is 

represented by the continents, (Lithosphere).

• More than 75% of the total land area of the globe 

is situated to the north of the equator, therefore the 

northern hemisphere is also known as the ‘Land 

Hemisphere’ and the Southern hemisphere as 

the ‘Water Hemisphere’. It is believed that the 

continents are moving away from each other, 

Several theories have been propounded to 

explain this phenomenon:

Continental Drift Theory:

• This theory was proposed by famous German 

Geographer, Prof. Alfred Wagner in 1924. 

According to this theory, before 200 million years 

ago, there was a single land mass surrounded by 

water which was named as Pangea.

• About 200 million years ago, pangea got cracked 

into two parts i.e. (a) Angaraland (or Laurasia) 

(b) Gondwana land, and ocean  water filled in it. 

As a result, a narrow sea was created, known as 

Tethy’s Sea.

• During further course of time, Angaraland was 

cracked into:

 (i) North American Plate  (ii) Eurasian Plate

 Whereas Gondwana land was cracked into 5 plates:

 (i) African Plate

 (ii) South American Plate

 (iii) Indian Plate

 (iv) Australian Plate

 (v) Antarctic Plate
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 After that, about 40 million years ago, Indian 

plate started drifting towards North East direction 

where it collided with Eurasian plate and as a 

result of collision, folding occurs over Tethy’s sea 

which resulted into upliftment of Himalayas and 

this process of upliftment is still going on.

Earthquake

• A sudden shaking or vibration in the earth’s crust 

is called an earthquake. According to the theory 

of plate tectonics, the earth’s crust is divided 

into sections called plate, which are in constant 

motion, travelling independently over the semi-

molten mantle of the earth and releases energy 

in the form of seismic waves. 

• Earthquake can also be triggered by molten rock 

moving up into the chamber of a volcano before 

eruption. Most earthquake are very slight that 

humans cannot detect them, but the vibrations of 

major earthquake are catastrophically destructive.

• The place of origin of an earthquake below 

the surface is called the seismic focus or 

Hypocentre, which can be a few kilometers or 

several 100 kilometers deep. The point on the 

surface directly above it is called the Epicentre.

Volcanoes

• A volcano is a sudden opening in the crust of the 

earth, caused by the earth’s interior movements. 

A volcanic mountain forms when molten rock 

material from earth’s mantle forces its way 

through the crust and accumulates like a cone to 

form volcanic ridges and mountain. 

• This hot molten rock material appearing at the 

surface of a volcano is called lava (under the 

earth surface it is known as magma). It contains 

hot gases, water vapour, ash and small stones. 

Volcanoes usually form near hot spots within the 

earth’s crust or at the marginal area of tectonic 

plates.

• Besides causing immense destruction, volcanoes 

can also transform landscapes, forming or 

destroying mountains, changing river courses, 

forming geysers and hot springs, destroying 

vegetation, enriching the soil (like black soil), 

forming islands and plateaus, deep basins and 

lava plains.

 There are several types of volcanoes like:

 (i) Effusive volcanoes: Volcanoes that erupt 

without any noise.

 (ii) Explosive volcanoes: Explode with a lot of noise.

 (iii) Active volcanoes: Volcanoes that 

continuously sand out lava (like Barren 

Island in Andaman and Nicobar Islands, Mt. 

Etna in Sicily).

 (iv) Dormant volcanoes: It have long periods 

of quiet between two successive eruptions 

and are potentially dangerous (for e.g. 

Narcondum in Andaman and Nicobar 

Islands, Mt. St. Helens in USA and Pinatubo 

in Philippines).

 (v) Extinct volcanoes: Volcanoes that have 

ceased all activities (like Mt. Kilimanjaro).

Important Earth Data

Sl. Feature Description

1. Shape Geoid

2. Water 71%

3. Land 29%

4. Age of Earth 4.5 billion years

5. Mass of Earth 5.9 × 1024 kg

6. Average Density of Earth 5.5 gm/cc

7. Radius of Earth 6,400 kms

8. Rotational time 23 hours 56 minute
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PREHISTORIC PERIOD

• The early prehistoric period was observed before 

the 8th millennium BCE.

• The period of the prehistoric agriculturalists and 

pastoralists was during approximately the 8th to 

the mid-fourth millennium BCE.

Period/ Age Remarks

Paleolithic

Age

• People in Paleolithic age were 

dependent on hunting for their 

livelihood and used to travel from 

one place to another depending on 

the availability of natural resources 

for survival. They developed sharp 

weapons of stone for hunting 

purpose.

Mesolithic

Age

• During Mesolithic age, people were 

still hunter-gatherers, but were 

possibly starting to stay in one place.

• Domestication of animals can be 

seen in this age.

Neolithic

Age

• During Neolithic age, stone tools 

and weapons were also further 

modified and were sharpened by 

fine shedding of the stones.

• It also contributed greatly in the field 

of transportation by an important 

invention of the wheel.

Chalcolithic

Age

• The people of Chalcolithic age 

practiced agriculture. They used 

tools made up of copper and stone.

• Painted pottery was the most 

distinguishing feature of all 

Chalcolithic cultures.

INDUS VALLEY CIVILIZATION

• Indus Valley Civilization is one of the oldest 

civilizations of the world. It flourished around the 

Indus river and its tributaries. The area consists 

of modern Pakistan and Northwestern India. 

Mohenjodaro is the largest site of the Civilization.

• Indus valley civilization is also called as Harappan 

civilization because Harappa was the first site to 

be excavated in 1921 under the supervision of 

Daya Ram Sahni.

• The known extent of this civilization in the west 

is upto Sutkagendor in Baluchistan; Alamgirpur 

(UP) in the east; Daimabad (Maharashtra) in 

South; and Manda (J and K) in the north.

• This civilization belongs to Bronge Age/

Chalcolithic Age. Hence, it is also called Bronze 

Age civilization.

• Contemporary civilizations of Harappan civilization 

are Mesopotamian or Sumerian civilization, Egyptian 

civilization and Chinese civilization.

• John Marshall was the first scholar to use the 

term “Indus Valley Civilization”.

Important Sites of Harappan Civilization
1. Harappa

 • People of Harappa knew the process of 

making tarcoal.

 • Main gate for the entry in the houses of 

Harappa was in the north direction.

 • R-37 cemetry have been found here.

 • Terracotta figurine of Mother Goddess have 

been found here.

2. Mohenjo-daro

 • Mohenjo-daro was discovered in 1922 under 

the supervision of R.D. Bannerji.

 • The literal meaning of Mohenjo-daro in Sindhi 

language is mound of the dead.



 • The Great Bath, a granary, big halls, a bronze 

statue of a dancing girl, idol of a yogi and 

numerous seals have been found here.

 • Seven layers of Mohenjo-daro city directs 

that the city was destroyed and rebuilt seven 

times.

3. Lothal

 • In 1954, Lothal was discovered by S.R. Rao in 

Gulf of Cambay in Gujarat.

 • Red & black clay pots, copper 

tools, brick built tank like 

structure, a bead making factory 

and a seal from Iran have been 

found at Lothal.

 • Linear scale of bronze have been 

found here.

 • A dockyard has been found at 

Lothal.

4. Kalibangan

 • Kalibangan was discovered 

in 1953. It is located in upper 

Rajasthan.

 • It did not have a drainage system.

 • A number of firepits agnikundas 

(firepits) have been found here.

 • It saw two cultural phases viz. 

pre-Harappan and Harappan.

 • A ploughed field have been 

found here.

5. Dholavira

 • Dholavira in Gujarat was discovered in 1992 

by J.P. Joshi.

 • Dholavira shows all the three phases of 

Harappan civilization.

 • A script consists of big alphabets has been 

found on a gate in Dholavira.

Major Harappan Sites and their Excavators

Site River District Province/ State Country Excavators

Harappa Ravi Montgomery Punjab Pakistan Daya Ram Sahni (1921), 

Madho Swaroop Vatsa 

(1926), Wheeler (1946)

Mohenjodaro Indus Larkana Sindh Pakistan Rakhal Das Bannerji 

(1922), Mackay (1927), 

Wheeler (1930)

Chanhudaro Indus Nawabshah Sindh Pakistan Mackay (1925), N.G. 

Mazumdar (1931)

Lothal Sabarmati 

& Bhogva

Ahmedabad Gujarat India S.R. Rao (1954)

Kalibangan 

(i.e., the 

bangles of 

black colour)

Ghaggar Sri Gangana-

gar

Rajasthan India Amalanand Ghosh (1951), 

B.B. Lai & B.K. Thapar 

(1961)

Banawali Saraswati Fatehabad Haryana India R.S. Bist (1973)

Dholavira Luni Kutchh Gujarat India J.P. Joshi (1967-68)
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Major Harappan Sites and Archeological Findings

Site Archaeological Findings

Harappa 6 Granaries in row, Working floors, Workmen's quarters, Virgin-Goddess (seal), Cemetery 

(R-37, H), Stone symbols of Lingam (male sex organ) & Yoni (female sex organ), Painted 

pottery, Clay figures of Mother Goddess, Wheat & Barley in wooden mortar, Copper scale, 

Crucible for bronze, Copper-made mirror, Vanity box, Dice.

Mohenjodaro Great Bath, Great Granery (the largest building of civilization), Assembly hall, Shell strips, 

Pashupati Mahadeva/Proto-Shiva (seal), Bronze Image of a nude woman dancer, Steatite 

image of bearded man, Human skeletons huddled together, Painted seal (Demi-God), 

Clay figures of Mother Goddess, A fragment of woven cotton, Brick Kilns, 2 Mesopotamian 

seals, 1398 seals (57% to total seals of civilization),Dice.

Chanhudaro City without a citadel, Inkpot, Lipstick; Metal-workers', shell-ornament makers' and bead-

makers' shops; Imprint of dog's paw on a brick, Terracotta model of a bullock cart, Bronze 

toy cart.

Kalibangan Ploughed field surface (Pre-Harappan), 7 Fire altars, Decorated bricks, Wheels of a toy 

cart, Mesopotamian cylindrical seal.

Lothal Dockyard, Rice husk; Metal-workers', shell-ornament makers' & bead-makers' shops; Fire 

altars, Terracotta figurine of a horse, Double burial (burying a male and a female in a single 

grave), Terracotta model of a ship, Dying vat, Persian/ Iranian seal, Baharainean seal, 

Painted jar (bird & fox).

Surkotada Bones of horse, Oval grave, Pot burials.

Banawali Lack of chess-board or gridiron pattern town planning, Lack of systematic drainage system, 

Toy plough, Clay figures of Mother Goddess.

Daimabad Bronze images (Charioteer with chariot, ox, elephant & rhinoceros)

Dholavira A unique water harnessing system and its storm water drainage system, a large well and 

a bath (giant water reservoirs), Only site to be divided into 3 parts, Largest Harappan 

inscription used for civic purposes, A stadium.

Important Features of Indus Valley Civilization

• Town planning was the most distinguishable feature of the Harappan civilization. Hence, this civilization is 

also called first urbanisation.

• Towns were divided into parts viz. citadel and lower town. Citadels were occupied by members of ruling class 

and lower town was inhabited by the common people.

• Harappan cities were developed in Block Pattern/Chess Board Pattern because roads of these cities used 

to cut each other at right angles.

• Most peculiar feature of town planning was their drainage system. Drains were built of burnt bricks and 

covered by stone lids and manholes for cleaning.

• Complete burial was the most common method of the disposal of the dead.

• They grew wheat and barley on a large scale. The other crops grown were pulses, cereals, cotton, dates, 

melons, pea, sesamum and mustard.

• No clear evidence of rice has been found, except from Rangpur and Lothal where some grains of rice were 

found, but they may be of later period.

• Harappan people were mostly peasants and thus the Harappan civilization was an agro-commercial 

civilization.

• Evidences of hoe and plough have been found in kalibangan and Banawali.
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• Harappans domesticated sheep, goat, buffalo and 

pig. They also knew about tiger, camel, elephant, 

tortoise, deer, various birds, etc. However, they 

didnot know about lion.

• Humpless bull or unicorn was the most important 

animal.

• They did not know about the horse, except a jaw 

bone of horse which has been recovered from 

Surkotada in Gujarat in upper layers of excavation.

• The Harappans were the earliest people to 

produce cotton because cotton was first produced 

in this area. The Greeks called it sindon, which is 

derived from sindh.

• The Harappan culture belongs to the Bronze Age, 

as the people were very well acquainted with the 

manufacture and use of bronze.

• Leather was also known to them but no evidence 

of silk has been found.

• Harappans used to make seals, stone statues, 

terracotta figurines, etc.

• Harappans did not know about iron.

• Seals are made of steatite and they are square in 

shape.

• Land and sea trade was in vogue.

• Most important trading partner was Mesopotamia. 

It is evident from the inscriptions of Mesopotamia. 

Other trading partners were Afghanistan, Persia, 

central Asia and various parts of India.

• The Mesopotamian inscriptions refer to trade 

relations with Meluha which was the ancient 

name given to Indus region.

• The mode of trade was barter system.

• Pashupati seal has been found from Mohenjo-

daro in which a Yogi figure has been depicted. 

The Yogi on the seal is surrounded by buffalo, 

tiger, elephant, rhinoceros and deer. Hence, the 

Yogi is said to be proto-Shiva.

• Signs of phallic worship have been found.

• Harappans worshipped Mother Goddess. It is 

evident from the terracotta figurine recovered 

from Harappa.

• Harappans worshipped pipal tree.

• No evidences of temples have been found in this 

civilization.

• The Harappan script is not alphabetical but 

mainly pictographic.

• The Harappan script has not been deciphered 

so far.

• Script was consisted of about 400 symbols, out 

of which 75 were original and remaining were 

their variants.

Major Imports Items

Material Source place

Gold Kolar (Karnataka), Afghanistan, 

Persia (Iran)

Silver Afghanistan, Persia

Copper Khetri (Rajasthan), Baluchistan, 

Saudi Arabia

Lead Rajasthan, South India, 

Afghanistan, Iran

Tin Afghanistan, Central Asia

Agates Western India

Lapis Lazuri 

and Sapphire

Afghanistan

Turquoise Central Asia, Iran

Amethyst Maharashtra

VEDIC PERIOD

• Aryans are said to be propounders of Vedic 

civilization.

• They spoke a language called arya which was 

similar to later days Sanskrit. Hence, they are 

called Aryans.

• Central Asian theory of Max Muller is widely 

accepted theory of the origin of Aryans.

Views on Original Home of Aryans

Europe Sir W. Jones

Central Asia Max Muller

Arctic Region Bal Gangadhar Tilak

Tibet Region Dayanand Saraswati

• The source of knowledge about the Aryans is 

the Vedic literature, of which Vedas are the most 

important. Veda means knowledge.
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• It was in 1934 when the idea of Constituent 

Assembly for India was put forward for the first 
time by M. N. Roy (A pioneer of communist 

movement in India).

• In 1935, the Indian National Congress (INC) 

demanded a Constituent Assembly to frame the 

Constitution of India.

• In 1938, Jawaharlal Nehru, on behalf of INC 

declared that the Constitution of Free India must 

be framed without outside interference and by 

a Constituent Assembly elected on the basis of 

Adult Franchise. The demand was accepted by 

British Government during August Offer in 1940.

• In 1942, Sir Stafford Cripps, a member of the 

British Cabinet came to India with draft proposal 

of the British Government on the framing of an 

independent Constitution which to be adopted 

after the World War II.

• The Cripps Proposals were rejected by the 

Muslim League which wanted India to be divided 

into two autonomous States with two separate 

Constituent Assemblies.

• Finally, the Constituent Assembly was constituted 

in November,1946 under the scheme formulated 

by the Cabinet Mission Plan.

Important British Acts of Constitutional 

Significance

Regulating Act, 1773

• The Regulating Act, 1773 was the first step taken 
by the British Government to control and regulate 

the affairs of the East India Company in India.

• It designated the Governor of Bengal as the 

‘Governor-General of Bengal’ and created an 

Executive Council consisting of four members to 

assist him. The first Governor-General of Bengal 
was Lord Warren Hastings.

• It made a provision of Supreme Court at Fort 

William in Calcutta, comprising one Chief Justice 

and three other judges.

• It strengthened the control of the British 

Government over the East India Company by 

requiring the Court of Directors which was a 

governing body of the Company to report on its 

revenue, civil and military affairs in India.

Pitt’s India Act, 1784

• This Act created a new body called Board of 

Control to manage the political affairs while 

Court of Directors were allowed to manage the 

commercial affairs. Thus, Pitts’s India Act made 

a provision of separation in company’s political 

and commercial activities.

• It empowered the Board of Control to supervise 

and direct all operations of the civil and military 

affairs and revenues of the British possessions in 

India.

• The Company’s territories in India were for the 

first time called British Possessions in India.

Charter Act, 1793

• This Act recognised the courts and redefined 
their jurisdictions. Accordingly, the revenue 

administration was separated from the judiciary 

functions. This provision led to disappearing of 

the Maal Adalats (Revenue courts).

• Salaries of the members of the Board of Control 

to be drawn from the Indian exchequer.

Charter Act, 1813

• The East India Company’s monopoly over trade 

was abolished in India but its monopoly over 

trade with China and for trade in tea retained.

• This Act asked Company to spend one lakh 
rupees every year on the education of Indians.

• Christian missionaries were permitted to 

propagate their religion in India.



Charter Act, 1833

• This Act made the Governor-General of Bengal 

as the Governor-General of India and vested in 

him all civil and military powers. Lord William 

Bentinck was made the first Governor-General of 
India.

• The East India Company lost its monopoly over 

trade with China also and it was asked to close 
the commercial business. The Company became 

a purely administrative body.

• This Act asked government to abolish slavery in 

India.

Charter Act, 1853

• This Act had provisions of separation of executive 

and legislative functions of the Governor 

General’s Council. It provided for addition of six 

new members called Legislative Councillors to 

the Indian (Central) Legislative Council.

• For the first time, the local representation in the 
Indian (Central) Legislative Council was allowed.

• An open competition system of selection and 

recruitment of civil servants was introduced. For 

the first time, Indians were allowed to take part in 
Civil Services recruitment process. Consequently, 

the Macaulay Committee (the Committee on the 

Indian Civil Service) was appointed in 1854.

Government of India Act,1858

• It brought an end to the Company’s rule and 

transferred all powers to the British crown.

• The system of Dual government (Board of 

Control and Court of Directors) introduced by 

Pitt’s India Act was abolished by this Act.

• A new office of Secretary of State for India was 

created and he was vested with complete authority 

and control over Indian administration. He was a 

member of the British Cabinet and was ultimately 

responsible to the British Parliament. Lord Stanley 

was the first Secretary of State for India.

Indian Councils Act, 1861

• The Viceroy was empowered to issue ordinances 

in case of emergency without the concurrence 

of the legislative council. The life span of such 

ordinances was six months. 

• This Act also introduced the ‘portfolio’ system. 

Under this, a member of the Viceroy’s council 

was made in-charge of one or more departments 

of the government.

Indian Councils Act, 1892

• This Act empowered the Universities, district 

boards, municipalities, zamindars and chambers 

of Commerce to recommend members to the 

Provincial Legislative Council which were to be 

nominated by governors.

• According to this Act, the members of the 

Legislatures were for the first time entitled to take 
part in debate over Annual Statement of Revenue 

and Expenditure i.e. Budget. They could also put 

questions within certain limitations.

Indian Councils Act, 1909 (Morley-Minto Reforms)

• This Act is also known as Morley-Minto Reforms. 

Morley was the then Secretary of State for India 

and Lord Minto was the then Viceroy of India.

• Muslims were given separate representation 

and hence Lord Minto came to be known as the 
Father of Communal Electorate.

• A provision was made for the association of Indians 

with the Executive Council of the Viceroy and 

Governors. Satyendra Prasad Sinha became the 

first Indian to join the Viceroy’s Executive Council. 
He was appointed as Law Member.

Government of India Act, 1919 (Montague-

Chelmsford Reforms)

• This Act is also known as Montague-Chelmsford 

Reforms or Montford Reforms. Montague 

was the then Secretary of State for India and 

Chelmsford was the then Viceroy of India.

• All administrative subjects were divided into 

two groups viz. central and provincial subjects. 

Provincial subjects were further divided into two 

parts- transferred and reserved. The transferred 

subjects were to be administered by the 

Governor with the aid of ministers responsible to 

the Legislative Council whereas Governor was 

not responsible towards Legislative Council in 

the discharge of reserved subjects.

• This dual scheme of governance was known as 
‘dyarchy’, a term derived from the Greek word 
diarche, which means double rule.

• For the first time, Indian Central Legislature was 
made bicameral (two Houses).
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• For the first time, direct elections in the country 

were introduced. It granted franchise to a limited 

number of people on the basis of property, tax or 

education.

• It also provided for the establishment of the Public 

Service Commission, which was established 

in 1926.

Government of India Act, 1935

• The Act divided the powers between the Centre 

and provinces in terms of three lists, namely Federal 

List (for Centre, with 59 subjects), Provincial List (for 

provinces, with 54 subjects) and the Concurrent 

List (for both, with 36 subjects).

• Council of States having 260 members (156 from 

British India & 104 from Indian States) was to 

be permanent House with 1/3 members to retire 

every three years.

• A Federal Assembly to have 5 years duration 

consists of 375 members (250 from British India 

and 125 from provinces).

• This Act introduced bicameralism in six out 

of eleven provinces. Thus, the legislatures of 

Bengal, Bombay, Madras, Bihar, Assam and 

the United Provinces were made bicameral 

consisting of a legislative council (upper house) 

and a legislative assembly (lower house).

• It abolished dyarchy in the provinces and 

introduced provincial autonomy in its place. By 

these provisions, the provinces were allowed 

to act as autonomous units of administration 

in their defined spheres in which the Governor 
was required to act with the advice of ministers 

responsible to the provincial legislature.

• The Act provided for the establishment for a 

Federal Court which was set up in 1937.

• It also provided for the adoption of dyarchy at the 

Centre.

• It provided for the establishment of Reserve Bank 
of India to control the currency and credit of the 

country.

• It also provided for the establishment of Federal 

Public Service Commission, Provincial Public 

Service Commission and Joint Public Service 

Commission for two or more provinces.

Indian Independence Act, 1947

• The Indian Independence Act, 1947 ended the 

British rule in India and declared India as an 

independent and sovereign state from August 

15, 1947.

• This Act provided for the partition of India and 

creation of two independent dominions of India 

and Pakistan.
• It abolished the office of Viceroy and provided, 

a Governor General for India and Pakistan 
separately, who was to be appointed by the 

British Monarch on the advice of the cabinet of 

both countries.

• In the interim government formed in 

1946, the Viceroy continued to be the 

head of Executive Council. However, 

Jawaharlal Nehru was designated as the 

Vice-President of the council and he also 

headed the interim cabinet.

• The members of the Interim Government 

were members of the Viceroy’s Executive 

Council. The specific portfolios was 

allotted to each member.

Member from Indian National Congress

(i) Jawaharlal Nehru (External Affairs and 

Commonwealth relations)

(ii) Sardar Vallabhbhai Patel (Home, 

Information and Broadcasting)

(iii) Dr. Rajendra Prasad (Food and 

Agriculture)

(iv) Sardar Baldev Singh (Defence)

(v) Jagjivan Ram (Labour)

(vi) C. Rajagopalachari (Education and Arts)

(vii) Dr. John Mathai (Industries and Supplies)

(viii) C. H. Bhabha (Works, Mines and Power)
(ix) Asaf Ali (Railway and Transport)

Member from Muslim League

(i) Liaquat Ali Khan (Finance)

(ii) Abdur Rab Nishtar (Posts and Air)

(iii) I.I. Chundrigar (Commerce)

(vi) Ghazanafar Ali Khan (Health)

(v) Joginder Nath Mandal (Law)

Framing of Constitution of India

• The Constituent Assembly which was set up in 

1946 as per the Cabinet Mission Plan, was given 

the task of framing of Constitution of India.
• The members of Constituent Assembly were 

elected indirectly by the provincial assemblies in 

the ratio of one member per million population. 
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There were a total of 389 members in the 

Constituent Assembly, of which 296 were elected 

by the members of the Provincial Assemblies and 

the rest were nominated by the princely states.

• Its first meeting was held on 9th December 
1946 with Sachidanand Sinha as the Interim 

President. He was the oldest member of the 

assembly and was elected as Interim President 

following the French practice.

• Later, on December 11, 1946 Rajendra Prasad 

was elected as the President of the Constituent  

Assembly. Similarly, both H.C. Mukherjee and V.T. 
Krishnamachari were elected its Vice-presidents. 

Besides, Sir B.N. Rau was appointed as the 

Constitutional advisor to the Assembly.

• The seats allocated to each British province 

were to be decided among the three principal 

communities namely Muslims, Sikhs and general 
(all except Muslims and Sikhs), in proportion to 
their population. The representatives of princely 

states were to be nominated by the heads of the 

princely states.

• Jawaharlal Nehru moved the Objectives 

Resolution in the Assembly on December 

13, 1946. It was adopted by the Assembly on 

January 22, 1947. Its modified version forms the 
Preamble of the present constitution.

• The Constituent Assembly formed committees for 

framing the Constitution. Some of the important 

committees are given below:

Drafting Committee of Constituent Assembly 

was the most important committee among all 

the committees. It was set up on 29th August 

1947. It consisted total 7 members including 

chairman, namely

1. B.R. Ambedkar (Chairman)

2. N. Gopalswami Ayyangar

3. Alladi Krishnaswami Ayyar

4. K.M. Munshi

5. Syed Mohammed Saadullah

6. B.L. Mittar (replaced by N. Madhav Rao 

due to ill health)

7. D.P. Khaitan (died in 1948 and was 

replaced by T.T. Krishnamachari)

1. Drafting Committee – Dr. B.R. Ambedkar 
2. Union Powers Committee – Jawaharlal Nehru

3. Union Constitution Committee – Jawaharlal 

Nehru

4. States Committee (Committee for Negotiating 

with States) – Jawaharlal Nehru

5. Advisory Committee on Fundamental Rights, 

Minorities and Tribal & Excluded Areas–Sardar 

Patel

 This committee had the following sub-committes:

 (a) Minorities Sub-Committee – H.C. Mukherjee
 (b) Fundamental Rights Sub-Committee – J.B. 

Kripalani

 (c) North-East Frontier Tribal Areas and Assam 

Excluded & Partially Excluded Areas Sub-

Committee – Gopinath Bardoloi

 (d) Excluded and Partially Excluded Areas 

(Other than those in Assam) Sub-Committee– 

A.V. Thakkar
6. Rules of Procedure Committee – Dr. Rajendra 

Prasad

7. Steering Committee – Dr. Rajendra Prasad

8. Provincial Constitution Committee–Sardar Patel

Commencement of the Constitution

• On 26 January 1950, the Constitution of India 

came into force i.e., on this date India became 

a Republic. January 26 was specifically chosen 
as the date, because it was on this day in 1930 

that Purna Swaraj Day was celebrated, following 

the resolution of the Lahore Session (December 

1929) of the Indian National Congress.

• The Constitution Assembly took 11 sessions 
spanning exactly two years, 11 months and 

18 days to accomplish this task, referring to 
constitutions of more than 60 countries and 

incurring an expense of over Rs. 64 lakh.

FEATURES OF  CONSTITUTION

1. Three-tier Government

 • The three-tier government system includes:

 (i) Central Government

 (ii) State Government

 (iii) Panchayati Raj Government (Local  

 Government)

• The Indian Constitution which was adopted 

on 26th November 1949, provided for a dual 
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Physics is a branch of science which is concerned 

with all aspects of nature on both the microscopic and 

macroscopic level. Its scope of study encompasses 

not only the behavior of objects under the action 

of forces but also the nature of gravitational, 

electromagnetic, nuclear forces among others.

The ultimate objective of physics is to formulate 

comprehensive principles that bring together and 

explain all such phenomena.

• Unit is the chosen standard used for measuring a 

physical quantity.

• There are basically two types of unit:

 1. Fundamental Unit: These units are a set of 

measurements, defined arbitrarily and from 

which other units are derived. Examples: 

meter, kilogram, second, etc.

  The fundamental unit of some of the physical 

quantities are given below:

International System of Units (S.I.)

Physical Fundamental Symbol

Mass Kilogram kg

Length Metre m

Time Second s

Temperature Kelvin K

Electric-current Ampere A

Luminous intensity Candela Cd

Quantity of matter Mole mol

Systems 

of units

Length Mass Time

C.G.S. 

System

Centimetre Gram Second

F.P.S. 

System

Foot Pound Second

M.K.S. 

System

Metre Kilogram Second

 2. Derived Unit: All the units which are 

expressed in terms of fundamental units are 

known as derived units. Examples: Newton, 

Joule, etc.

• Internationally, there are four types of unit 

systems. These are:

 1. S.I. Units/System: It is the modern form of 

the metric system, and is the most widely 

used system of measurement. It comprises 

a coherent system of units of measurement 

built on seven base units namely kilogram, 

meter, second, candela, ampere, kelvin and 

mol.

 2. CGS System: The centimeter-gram-second 

(CGS) system of units is a variant of the metric 

system based on centimetre as the unit of 

length, gram as unit of mass, and the second 

as the unit of time.

 3. FPS System: The foot-pound-second (FPS) 

system is a system of units built on three 

fundamental units: the foot for length, the 

pound for mass and the second for time.

 4. MKS System: The MKS system of units is a 

physical system of units that expresses any 

given measurement using base units of the 

metre, kilogram, and second.

P H Y S I C S



Basics of Motion

A body is said to be in motion if it changes its position 

with respect to its surroundings as time goes on. A 

body is said to be at rest if it does not change its 

position with time, with respect to its surroundings.

Types of Motion

(i) When a particle or a body moves along a straight 

path, its motion is Rectilinear or translatory 

motion.

(ii) When a particle or a body moves in a circular 

path, its motion is circular motion. When a 

body spins about its own axis, it is said to be in 

rotational motion.

(iii) When a body moves to and fro or back and 

forth repeatedly about a fixed point in a definite 

interval of time, it is said to be in vibrational or 

oscillatory motion.

Speed

The time rate of change of position of an object in 

any direction i.e. the rate of change of distance of an 

object with respect to time is known as speed.

displacement
Speed

time taken
=

Velocity

The rate of change of displacement of an object with 

respect to time is known as velocity.

displacement
Velocity = 

time

Acceleration

The rate of change of velocity with respect to time is 

called acceleration.

Change in velocity
Acceleration = 

time taken

When a body completes equal displacement in equal 

interval of time, its velocity is constant and hence, 

it does not have an acceleration. When a body 

shows equal change in velocity in equal interval of 

time its velocity is not constant but it has a constant 

acceleration.

Equation of Motion

For a body moving with a uniform velocity

If a body completes a displacement ‘S ’ in time ‘t ’ 

with a uniform velocity ‘V ’, then,

 Displacement = velocity × time

or S = vt ...(i)

For a body moving with a uniform acceleration

If a body starting with an initial velocity ‘u’ moves with 

a uniform acceleration ‘a’ for a time ‘t’ and attains 

a final velocity ‘v’ after travelling a displacement ‘s’ 

then,

 S = 21

2
ut at+  ....(iii)

 v2 = u2 + 2as ...(iv)

When the velocity of a body increases, it has a 

positive acceleration and when the velocity decreases, 

it has a negative acceleration. 

This negative acceleration is called deceleration or 

retardation.

Position (Displacement)-Time 
Graphs

For a body moving with a uniform velocity

This graph comes as a straight 

line because in a uniform velocity 

the particle completes equal 

displacement in an equal interval 

of time.

For the motion of a body thrown vertically upwards

When the body moves up, its 

velocity continuously decreases 

due to gravity and finally 

becomes zero at the maximum 

height. Then, the body falls with 

an increasing velocity.

The slope of the position time graph is equal to the 

uniform velocity.

Displacement
Slope = 

Time

or   = V
t

x
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Physical Quantities

Vectors

They have a definite magnitude and a definite 

direction, e.g. displacement, velocity, acceleration, 

force etc.

Scalars 

They have definite magnitudes only and not direction. 

e.g. distance, speed, work, energy, power, electric 

charge etc.

Tensors

They have different magnitudes in different directions, 

e.g. Moment of interia, stress etc.

In a motion, a body can have a constant speed but 

variable velocity like the motion of a body along a 

circular path. A particle may have zero displacement 

and zero velocity but non-zero distance and 

speed. When a body completes one revolution 

along a circular path in a given time period, the net 

displacement and velocity of the body will be zero 

but the distance and speed of the body must be non-

zero.

Linear-Momentum

It is the quantity of motion which a body possesses 

and is measured as the product of the mass and 

velocity of the body.

Linear momentum = mass × velocity

Impulse

The total change in momentum is called the impulse. 

If a very large force acts for a very small time, the 

product of force and the time is equal to the impulse.

Inertia

The inability of a body to change by itself its state of 

rest or state of uniform motion along a straight line is 

called inertia of the body.

The inertia of a body is measured by its mass. Heavier 

the body, greater is the force required to change its 

state and hence greater is its inertia. Inertia of a body 

may be inertia of rest, inertia of motion or inertia of 

direction.

Newton’s Laws of Motion

First Law of Motion

Every body continues to be in a state of rest or 

uniform motion in a straight line, except in so far as 

it may be compelled by force to change that state.’ 

Newton’s first law of motion defines inertia.

1. Inertia of Rest : The inability of a body to change 

by itself its state of rest.

 • When a branch of a fruit tree is shaken, the 

fruits fall down. This is because the branch 

comes in motion and the fruits tend to remain 

at rest. Hence, they get detached.

 • The dirt particles in a durree fall off if it is 

stricken by a stick. This is because the striking 

sets the durree in motion whereas the dirt-

particles tend to remain at rest and hence fall.

 • When a train starts suddenly, the passenger 

sitting inside tends to fall backwards. This is 

so because the lower part of the passenger’s 

body starts moving with the train but the upper 

part tends to remain at rest.

 • If a smooth paper having a coin on it placed on a 

table is suddenly drawn, the coin remains at the 

same place on the table due to inertia of rest.

 • When a horse starts suddenly, the rider tends 

to fall backwards due to inertia of rest

2. Inertia of Motion : The inability of a body to 

change by itself its state of uniform motion.

 • When a horse at full gallop stops suddenly, 

the rider on it falls forward because of inertia 

of motion of the upper part of the rider’s 

body.

 • When an athelete takes a long jump, he runs 

first for a certain distance before the jump. 

This is because his feet come to rest on 

touching the ground and the remaining body 

continues to move owing to inertia of motion.

 • When train stops suddenly, a passenger 

sitting inside tends to fall forward. It happens 

because the lower part of the passenger’s 

body comes to rest with the train but the 

upper part tends to continue its motion due 

to inertia of motion.

 • A person jumping out of a speeding train 

may fall forward due to inertia of motion of 

his body. Hence, he should run a few steps 

on the platform in the direction of motion of 

train.
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3. Inertia of Direction : The inability of a body to 

change by itself its direction of motion.

 • The wheels of any moving vehicle throw out 

mud, if any, tangentially, due to the inertia of 

direction. The mud-guards over the wheels 

stop this mud, protecting the clothes, etc. of 

the person sitting on the bike.

 • Use of an umbrella to protect us from rain is 

based on the property of inertia of direction 

because the rain drops cannot change their 

direction of motion.

 • When a bus or a car rounds a curve suddenly, 

the person sitting inside is thrown outwards. 

It happens so because the person tries 

to maintain his direction of motion due to 

directional inertia while the vehicle turns.

 • When a knife is sharpened by pressing it 

against a grinding stone, the sparks fly off 

tangentially because of the inertia of direction.

 • When a stone tied to one end of a string is 

whirled and the string breaks suddenly, the 

stone spins off along the tangent of its circular 

path. It happens so because of the pull in 

the string was forcing the stone to move in a 

circle. As soon as the string breaks, the pull 

disappears. The stone becomes free and in 

a bid to move along the straight line flies off 

tangentially.

Second Law of Motion

The rate of change of linear momentum of a body is 

directly proportional to the external force applied on 

the body and this change takes place always in the 

direction of the applied force’.

The second law gives us a measure of force. When a 

force is applied on a body, its momentum and hence, 

velocity change. The change in velocity produces 

an acceleration in the body. The rate of change of 

linear momentum with time is equal to the product 

of the mass of the body and its acceleration which 

measures the magnitude of the applied force i.e.

 

Change in linear momentum
Force = 

time interval  

  = mass × acceleration

or, F = ma

Third Law of Motion

‘’To every action, there is always, an equal and 

opposite reaction.’’

Here, the action is the force exerted by one body on 

the other body while the reaction is the force exerted 

by the second body on the first.

Significance of Third Law

It signifies that forces in nature are always in pairs. A 

single isolated force is not possible. Force of action 

and reaction act always on different bodies.

They never cancel each other and each force 

produces its own effect. The forces of action and 

reaction may be due to actual physical contact of 

the two bodies or even from a distance. But they are 

always equal and opposite. This third law of motion 

is applicable whether the bodies are at rest or they 

are in motion. This law is applied to all types of forces 

e.g. gravitational, electric or magnetic forces, etc.

Principle of Conservation of Linear 

Momentum

The total sum of the linear momentum of all bodies in 

a system remains constant and is not affected due to 

their mutual action and reaction. It means in a system 

of the two bodies, the total momentum of the bodies 

before impact is equal to the total momentum of the 

two bodies after impact. The law of conservation of 

linear momentum is universal i.e. it applies to both, 

the microscopic as well as macroscopic system.

Uniform Circular Motion

When a body moves along a circular path or a curve 

with a uniform circular speed, the body is acted upon 

by an inward acceleration. This acceleration acts 

towards the centre of a circular path or curve and 

is called as radial or centripetal acceleration which 

gives rise to the centripetal force. The centripetal 

force is an essential condition of the circular motion. 

Centripetal force (F
c
) = mass of the body (m) × 

centripetal acceleration (a
c
)

or F
c
 = ma

c

Centripetal acceleration

2
2

c

v
a rw

r
= =

where v = linear speed, w = angular speed or, r = 

radius of circular path or curve.

\ F
c
 = ma

c
 = 

2mv

r
 = mvw = mrw2

The centripetal force acting on a body is an action 

and an equal and opposite force called centrifugal 

force appears as a reaction.
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BASICS OF COMPUTER

Computer

• A computer is basically a machine that performs 

a specified sequence of operations as per the 

set of instructions (known as programs) given 

on a set of data (input) to generate desired 

information (output).

• A complete computer system consists of four 

parts:

 1. Hardware: Hardware represents the physical 

and tangible components of the computer.

 2. Software: Software is a set of electronic 

instructions consisting of complex codes 

(Programs) that make the computer perform 

tasks.

 3. User: The computer operators are known as 

users.

 4. Data: Data consists of raw facts, which the 

computer stores and reads in the form of 

numbers.

Sl. Generation & Description

1 First Generation (1946-1959): Vacuum tube 

based

2 Second Generation (1959-1965): Transistor 

based

3 Third Generation (1965-1971): Integrated 

Circuit based

4 Fourth Generation (1971-1980): VLSI 

microprocessor based

5 Fifth Generation (1980-onwards): ULSI 

microprocessor based

Types of Computers

Analog computers:

These types of computer always take input in form 

of signals. The input data is not a number infact 

a physical quantity like temp., pressure, speed, 

velocity. Example: Speedometer.

Features:

• Signals are continuous of (0 to 10 V).

• Accuracy: 1% Approximately.

Digital Computers:

These computers take the input in the form of digits 

and alphabets, and convert it into binary format. 

Examples: Computer used for the purpose of 

business and education is also an example of digital 

computers.

Features:

• Digital computers are high speed, programmable 

electronic devices.

• Signals are two level of (0 for low/off 1 for high/

on).

• Accuracy unlimited.

Hybrid Computer:

The combination of features of an analog and digital 

computer is called a Hybrid computer.

Features:

• The main examples are central national defence 

and passenger flight radar system.

• They are also used to control robots.

Super Computer:

Supercomputers are used for the heavy stuff 

like weather maps, construction of atom bombs, 

earthquake prediction etc. It can process trillions of 

instructions in seconds.



Features:

• The biggest in size.

• Most Expensive

• This computer is not used as a PC in a home 

neither by a student in a college.

• Used by Govt. for different calculations and 

heavy jobs.

Mini Computer:

These computers are preferred mostly by small type 

of business personals, colleges etc.

Features:

• These computers are cheaper than above two.

• Its an intermediary between microcomputer and 

mainframe.

Micro Computer/ Personal Computer:

A microcomputer contains a central processing unit 

on a microchip in the form of read-only memory and 

random access memory, and a housed in a unit that 

is usually called a motherboard. It is mostly preferred 

by Home Users.

Features:

• Cost is less compared to above.

• Small in size.

Notebook Computers:

Notebook computers typically weigh less than 

6 pounds and are small enough to fit easily in 

a briefcase. The principal difference between a 

notebook computer and a personal computer is the 

display screen. Many notebook display screens are 

limited to VGA resolution.

Steps of Data Processing Cycle

There are three steps that constitute the data 

processing cycle, namely

1. Input: Input data is prepared in some convenient 

form for processing. This form depends on the 

processing machine, e.g. when electronic 

computers are used, the input data could be 

recorded on any one of several types of input 

medium, such as magnetic disks, tapes, etc.

2. Processing: In this step, input data is changed 

to produce data in a more useful form, e.g. 

paychecks may be calculated from the time 

cards, or a summary of sales for the month may 

be calculated from the sales orders.

3. Output: In this step, the result of the proceeding 

processing step are collected, e.g. output data 

may be pay-checks for employees.

Components for Language Processing

1. Assembler: This language processor converts 

the program written in assembly language into 

machine language.

2. Interpreter: This language processor converts 

High-Level Language program into machine 

language by converting & executing it line by line.

3. Compiler: It also converts the HLL program into 

machine language but the conversion manner is 

different. It converts the entire HLL program in 

one go and reports all the errors of the program 

along with the line numbers.

Software

Software represents the set of programs that govern 

the operation of a computer system and make the 

hardware run.

Software

Utility Software Application Software System Software (OS)

Utility Tools Text Single User Multiple User

Customized Software Graphics DOS Unix

Multimedia Mac-OS Windows Server

Language Windows xp, 7, 8.1

Accounting
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Programming Languages

There are two major types of programming languages. 

1. Low-Level Languages

2. High-Level Languages

Low-Level Languages

The term low level means closeness to the way in which 

the machine has been built. These languages are 

machine oriented and require extensive knowledge 

of computer hardware and its configuration.

Low-Level languages are further divided into 

Machine language and Assembly language.

Machine Language

Machine Language is the only language that is 

directly understood by the computer. It does not 

need any translator program. It is written as strings 

of 1’s (one) and 0’s (zero). When this sequence of 

codes is fed to the computer, it recognizes the codes 

and converts it into electrical signals needed to run 

it.

Benefits and Limitations of Machine Language
• Program of machine language run very fast 

because no translation program is required for 

the CPU.

• It is very difficult to program in machine language. 

The programmer has to know details of hardware 

to write a program.

• The programmer has to remember a lot of codes 

to write a program which results in program 

errors.

Assembly Language

It is the first step to improve the programming 

structure. These are some combination of letters 

which can be used to substitute for a number of 

machine codes. The set of symbols and letters forms 

the Assembly Language and a translator program 

is required to translate the Assembly Language 

to machine language. This translator program is 

called `Assembler’. It is considered to be a second-

generation language.

Benefits and Limitations of Assembly Language
• The symbolic programming of Assembly 

Language is easier to understand and saves a 

lot of time and effort of the programmer.

• It is easier to correct errors and modify program 

instructions.

• Assembly Language has the same efficiency 

of execution as the machine level language. 

Because this is a one-to-one translator 

between assembly language program and its 

corresponding machine language program.

• Assembly language is machine dependent.

• A program written for one computer might not 

run on other computers with different hardware 

configuration.

High-Level Languages

• Higher level languages are simple languages 

that use English and mathematical symbols like 

+, –, %, / for its program construction. A higher 

level language has to be converted to machine 

language for the computer to understand. 

• Higher level languages have a major advantage 

over machine and assembly languages because 

these are easy to learn and use.

• Higher level languages are problem-oriented 

languages because the instructions are suitable 

for solving a particular problem.

• Examples: COBOL (Common Business Oriented 

Language), FORTRAN (Formula Translation), 

BASIC (Beginners All-purpose Symbolic 

Instruction Code), etc.

INPUT & OUTPUT DEVICES

Input Devices

• Input devices are the link between user and 

computer. They translate the information into the 

form understandable by computer.

Some of the most widely used input devices are:

1. Keyboard: The most common and very popular 

input device which helps in inputting data to the 

computer.

2. Mouse: Mouse is the most popular pointing 

device and cursor-control device having a small 

palm size box with a round ball at its base which 

senses the movement of mouse and sends 

corresponding signals to CPU when the mouse 

buttons are pressed.

3. Light Pen: It is used to select a displayed menu 

item or draw pictures on the monitor screen.
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4. Track Ball: These are mostly used in notebook 

or laptop computer, instead of a mouse. This is a 

ball which is half inserted and by moving fingers 

on ball, pointer can be moved.

5. Joy Stick: To move cursor position on a monitor 

screen. It is mainly used in Computer Aided 

Designing (CAD) and playing computer games.

6. Scanner: A scanner allows you to scan printed 

material and convert it into a file format that may 

be used within the PC.

7. Digitizer: It converts analog information into 

digital form.

8. Microphone: Microphone is an input 

device to input sound that is then stored in digital 

form.

9. Magnetic Ink Character Recognition (MICR): 

MICR input device is generally used in banks 

because of a large number of check to be 

processed every day.

10. Optical Character Recognition (OCR): 

OCR scans text optically character by character, 

converts.

Output Devices

• Output devices translate the computer’s output 

into the form understandable by users.

Some of the most widely used output devices are:

1. Monitors: Monitors, commonly called as Visual 

Display Unit are the main output device of a 

computer. It forms images from tiny dots, called 

pixels that are arranged in a rectangular form. 

The sharpness of the image depends upon the 

number of pixels.

 There are two kinds of viewing screen used for 

monitors:

  (i) Cathode-Ray Tube (CRT): The CRT display 

is made up of small picture elements called 

pixels. The smaller the pixels, the better the 

image clarity, or resolution.

 (ii) Flat- Panel Display: The flat-panel display 

refers to a class of video devices that 

have reduced volume, weight and power 

requirement in comparison to the CRT.

2. Printer: Printer is an output device, which is 

used to print information on paper.

 There are basically two types of printers:

 (i) Impact Printers: The impact printers print 

the characters by striking them on the ribbon 

which is then pressed on the paper.

 (ii) Non-Impact Printers: Non-impact printers 

print the characters without using ribbon. 

These printers print a complete page at a 

time so they are also called as Page Printers. 

Laser Printers, Inkjet Printers.

DBMS

Database Management System (DBMS)

• DBMS is a collection of interrelated data and a set 

of programs to access this data in a convenient 

and efficient way. It controls the organization, 

storage, retrieval, security and integrity of data in 

a database.

• The database can be represented in two levels:

 (i) Data (which is large and is being frequently 

modified)

 (ii) Structure of data (which is small and stable in 

time)

Features of Database

Database has following features:

1. Faithfulness: The design and implementation 

should be faithful to the requirements.

2. Avoid Redundancy: This value is important 

because of redundancy.

3. Simplicity: Simplicity requires that the design 

and implementation avoid introducing more 

elements than are absolutely necessary.

4. Right kind of element: Attributes are easier to 

implement but entity sets are relationships are 

necessary to ensure that the right kind of element 

is introduced.

   Do You Know?

A database contains a collection of related items 

or facts arranged in a specific structure.

Types of Database

The database has following two types:

1. Centralized Database: All data is located at a 

single site.

2. Distributed Database: The database is stored 

on several computer.
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Ministry of Science and Technology

Department of Science and Technology (DST), 

Department of Scientific & Industrial Research 

(DSIR) and Department of Biotechnology (DBT) are 

the departments which work under the Ministry of 

Science & Technology.

Department of Science and Technology (DST)

• DST is primarily entrusted with the responsibility 

of formulation of S&T policies and their 

implementation, identification and promotion 

of thrust areas of research in different sectors 

of S&T; technology information, forecasting 

and assessment; international collaboration, 

promotion of science & society programmes and 

coordination of S&T activities in the country.

• The list of autonomous S&T institutions is

 1. Agharkar Research Institute, Pune.

 2. Aryabhatta Research Institute of 

Observational-Sciences, Nainital.

 3. Birbal Sahni Institute of Palaeobotany, Lucknow.

 4. Bose Institute, Kolkata.

 5. Centre for Liquid Crystal Research, Jalahalli, 

Bengaluru.

 6. Indian Association for the Cultivation of 

Science, Kolkata.

 7. International Advanced Research Centre 

for Powder Metallurgy and New Materials, 

Hyderabad.

 8. Indian Institute of Astrophysics, Bengaluru.

 9. Indian Institute of Geomagnetism, Mumbai.

 10. Jawaharlal Nehru Centre for Advanced 

Scientific Research, Bengaluru.

 11. National Accreditation Board for Testing & 

Calibration Laboratories, New Delhi.

 12. Raman Research Institute, Bengaluru.

 13. S.N. Bose National Centre for Basic Sciences, 

Kolkata.

 14. Sreechitra Tirunal Institute for Medical 

Sciences & Technology, Thiruvananthapura.

 15. Technology Information, Forecasting & 

Assessment Council (TIFAC), New Delhi.

 16. Vigyan Prasar, New Delhi.

 17. Wadia Institute of Himalayan Geology, 

Dehradun.

 18. Institute of Advanced Studies in Science & 

Technology, Guwahati.

Department of Scientific and Industrial Research 

(DSIR)

• Council of Scientific and Industrial research 

(CSIR) and Consultancy Development Centre 

(CDC) are the two autonomous institutions which 

work under DSIR.

• The Council of Scientific and Industrial Research 

(CSIR), with its 39 laboratories dedicated to research 

and development in well-defined areas and around 50 

field stations, is the major organization under DSIR.

• Among the other programmes of DSIR are: 

support to R&D by industry, programmes aimed at 

technological self-reliance, schemes to enhance 

efficacy of transfer of technology and a National 

Information System for Science and Technology 

(NISSAT).

• The list of CSIR Laboratories is as follows:

 1.  Central Building Research Institute (CBRI), 

Roorkee

 2.  Center for Cellular & Molecular Biology 

(CCMB), Hyderabad

 3.  Central Drug Research Institute (CDRI), 

Lucknow

 4.  Central Electrochemical Research Institute 

(CECRI), Karaikudi



 5.  Central Electronics Engineering Research 

Institute (CEERI), Pilani

 6.  Central Institute of Mining and Fuel Research 

(CIMFR), Dhanbad

 7.  Central Food Technological Research 

Institute (CFTRI), Mysore

 8.  Central Glass & Ceramic Research Institute  

(CGCRI), Kolkata

 9.  Central Leather Research Institute (CLRI), 

Chennai

 10.  Central Institute of Medicinal and Aromatic 

Plants (CIMAP), Lucknow

 11.  Central Mechanical Engineering Research 

Institute (CMERI), Durgapur

 12.  Central Road Research Institute (CRRI), New 

Delhi

 13.  Central Scientific Instruments Organization 

(CSIO), Chandigarh

 14  Central Salt & Marine Chemicals Research 

Institute (CSMCRI), Bhavnagar

 15.  Institute of Genomics and Integrative Biology 

(IGIB), Delhi

 16.  Institute of Himalayan Bioresources 

Technology (IHBT), Palampur

 17.  Indian Institute of Chemical Biology (IICB), 

Kolkata.

 18.  Indian Institute of Chemical Technology 

(IICT), Hyderabad

 19.  Indian Institute of Petroleum (IIP), Dehradun

 20.  Institute of Microbial Technology (IIMTECH), 

Chandigarh 

 21.  Indian Institute of Toxicology Research 

(IITR), Lucknow

 22.  National Aerospace Laboratories (NAL), 

Bengaluru

 23.  National Botanical Research Institute (NBRI), 

Lucknow

 24.  National Chemical Laboratory (NCL), Pune

 25.  National Environmental Engineering 

Research Institute (NEERI), Nagpur

 26.  National Geophysical Research Institute 

(NGRI), Hyderabad

 27.  National Institute of Oceanography (NIO), Goa.

 28.  National Institute of Science Communication and 

Information Resources (NISCAIR), New Delhi

 29.  National Institute of Science, Technology 

and Development Studies (NISTADS), New 

Delhi

 30.  National Metallurgical Laboratory (NML), 

Jamshedpur

 31.  National Physical Laboratory (NPL), New Delhi

 32.  Advanced Materials and Processes 

Research Institute (AMPRI), Bhopal

 33.  Institute of Minerals & Materials Technology 

(IMMT), Bhubaneshwar

 34.  North East Institute of Science & Technology 

(NEIST), Jorhat

 35.  Indian Institute of Integrative, Medicine (IIIM), 

Jammu

 36.  National Institute for Interdisciplinary Science 

& Technology (NIIST), Thiruvananthapuram

 37.  Structural Engineering Research Center 

(SERC), Chennai

 38.  CSIR Centre for Mathematical Modelling and 

Computer Simulation (CMMACS), Bengaluru

 39.  CSIR-Unit for Research and Development of 

Information Products (URDIP), Pune

Types of orbit

• There are many different satellite orbits that can 

be used depending upon satellite‘s functions 

and area it is to serve. 

• A satellites orbit the Earth in one of two basic 

types of orbit such as Circular and Elliptical 

satellite orbit. 

• For a circular orbit, the distance from the Earth 

remains the same at all times whereas the 

elliptical orbit changes the distance to the Earth. 

• Circular orbits are classified into Low Earth Orbit, 

Medium Earth Orbit, Geosynchronous orbit etc. 

• Most satellites, the International Space Station, 

the Space Shuttle, and the Hubble Space 

Telescope are all in Low Earth Orbit. 

• LEO is convenient for installing new instruments, 

fixing things that are broken, and inspecting 

damage. 

• A geosynchronous orbit, located at 35,790 

km has the same orbital period as the sidereal 

rotation period of the Earth. 

• It allows satellites to synchronize with the rotation 

of the Earth (only in time and not in direction). 

• This makes geosynchronous satellites 

particularly useful for telecommunications and 

other remote sensing applications. 

 One particular form of geosynchronous orbit is 

known as a geostationary orbit, in which the 
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satellite rotates in the same direction as the 

rotation of the Earth and has an approximate 24 

hour period. 

• The satellite placed in geostationary orbit remains 

in the same position relative to the Earth. 

• It is used by many applications including direct 

broadcast as well as communications or relay 

systems. 

• While geosynchronous satellites can have any 

inclination, geostationary orbit lie on the same 

plane as the equator. 

• Polar Orbit –Satellites placed in polar orbits 

have an inclination of about 90 degrees to the 

equator and travels north-south over the poles at 

lower altitudes. 

• A satellite in the polar orbit approx. takes 90 

minutes for a full rotation. As a result, a satellite 

can observe the entire surface in the time span of 

24 hours.

Department of Space (DOS)

• DOS operates through a major set-up, the 

Indian Space Research Organization, which 

is responsible for planning and executing a 

viable space programme to develop satellites 

and launch systems and provide space-

based services in the areas of communication, 

meteorology, resources survey, management 

and sustainable development.

• It consists of following organizations:

1. Indian Space Reserach Organisation, Bangaluru

 It has further following sub-organisations:

 (i) Vikram Sarabhai Space Centre 

(Thiruvananthapuram)

 (ii) ISRO Satellite Centre (Bangaluru)

 (iii) SHAR Centre (Sriharikota)

 (iv) Space Applications Centre (Ahmedabad)

 (v) Liquid Propulsion Systems Centre 

(Bangaluru, Thiruvananthapuram and 

Mahendragiri)

 (vi) Development & Educational 

Communication Unit (Ahmedabad)

 (vii) ISRO Telemetry Tracking & Command 

Network (Bangaluru, Lucknow, Sriharikota, 

Car Nicobar and Mauritius)

 (viii) INSAT Master Control Facility (Hassan 

and Bhopal)

 (ix) ISRO Inertial Systems Unit 

(Thiruvananthapuram)

2. Physical Research Laboratory (Ahmedabad)

3. National Natural Resources Management System 

(Bangaluru)

4. National Remote Sensing Agency (Hyderabad)

5. National MST Radar Facility (Gadanki - Tirupati)

Indian Space Research Organization 
(ISRO)

• The setting up of Indian National Committee for 

Space Research (INCOSPAR) in 1962 marked 

the beginning of Indian space programme.

• In the same year, the work on Thumba Equatorial 

Rocket Launching Station, (TERLS) near 

Thiruvananthapuram was also started.

• The Indian space programme was institutionalized 

in November, 1969 with the formation of Indian 

Space Research Organization (ISRO).

• The Government of India constituted the Space 

Commission and established the Department 

of Space (DoS) in June, 1972 and brought ISRO 

under DoS in September, 1972.

• The Space Commission formulates the policies 

and oversees the implementation of the Indian 

space programme to promote the development 

and application of space science and technology 

for the socio-economic benefit of the country.

• DoS implements these programmes through 

mainly, Indian Space Research Organization 

(ISRO), National Remote Sensing Agency 

(NRSA), Physical Research Laboratory (PRL), 

National Atmospheric Research Laboratory 

(NARL), North Eastern-Space Applications Centre  

(NE-SAC) and Semi-Conductor Laboratory (SCL).

• The Antrix Corporation, established in 1992 as a 

government owned company, markets the space 

products and services.

Types of Satellites

• Communication Satellites provides services 

to telecommunications, television broadcasting, 

satellite newsgathering, societal applications, 

weather forecasting, disaster warning and 

Search and Rescue operations. 

• The Indian National Satellite (INSAT) series of 

satellites in Geostationary Orbit (INSAT-3A, 

3C, 4A, 4B, 4CR) are used for communication 

purposes. 
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• GSAT series also joins the constellation of INSAT system in providing communication services. 

• Earth Observation Satellitesare used for several applications covering agriculture, water resources, 

urban planning, rural development, mineral prospecting, environment, forestry, ocean resources and 

disaster management. 

• Indian Remote Sensing (IRS) series of satellites in Sun-synchronous polar orbit are Earth observation 

satellites. 

• Currently, 13 operational satellites are in Sun-synchronous orbit – RESOURCESAT-1, 2, 2A CARTOSAT-1, 

2, 2A, 2B, RISAT-1 and 2, OCEANSAT-2, Megha-Tropiques, SARAL and SCATSAT-1. 

• There are 4 satellites in Geostationary orbit - INSAT-3D, Kalpana & INSAT 3A, INSAT -3DR which is also 

used for resource mapping. 

• Navigation Satellitesare used to meet the emerging demand of positioning, navigation and timing and 

also civil aviation requirements. GAGAN and IRNSS (NAVIC) are navigation satellite system in use. 

• GPS Aided GEO Augmented Navigation (GAGAN), is implemented jointly by ISRO and Airport Authority 

of India (AAI). 

• The main objectives of GAGAN are to provide Satellite-based Navigation services with accuracy and 

integrity required for civil aviation applications and to provide better Air Traffic Management over Indian 

Airspace. 

• The GAGAN Signal-In-Space (SIS) is available through GSAT-8 and GSAT-10. 

• Indian Regional Navigation Satellite System (IRNSS), NavIC is an independent regional navigation 

satellite system to provide accurate position information service. 

• Space Science and Exploration Satellites encompasses research in areas like astronomy, astrophysics, 

planetary and earth sciences, atmospheric sciences and theoretical physics. 

• Eg: Mars Orbiter Mission, AstroSat, Chandrayaan -1,2.

Launch Vehicles

PSLV • It is the 3rd generation launch vehicle and first Indian launch vehicle to be 

equipped with liquid stages.

• It successfully launched two spacecraft such as Chandrayaan-1 in 2008 and 

Mars Orbiter Spacecraft in 2013.

• 3 variations in PSLV - PSLV-G (General), PSLV-XL variants and PSLV-CA (Core 

Alone).

• It has 4 stages in its operation to provide thrust in launching spacecraft to 

different orbits.

• PSLV launches in 2018/2019 – PSLV - C44/Microsat, Kalamsat ; PSLV – 

C43/ Hysis; PSLV – C42/foreign satellites; PSLV – C41/IRNSS-1I ; PSLV - C40/

Cartosat-2 series.

GSLV • It is the 4th generation launch vehicle, a three-stage vehicle with four liquid 

strap-on boosters.

• GSLV Mk II is the largest launch vehicle developed by India, which is currently 

in operation.

• Capacity: It can take up to 5000 kg of pay load to Low Earth Orbits, 2500 kg 

of payload to Geosynchronous Transfer Orbit (GTO) which are primarily INSAT 

class of communication satellites.

• GSLV Launches in 2018/19: GSLV – F11/GSAT-7A and GSLV – F08/GSAT – 6A 

mission.
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Introduction

The word ‘environment’ has been derived from French

word “Environner” which means “to encircle” or “ t o

surround”, whereas “Nature” word is derived from Latin

word “Natura” which refers to characteristics of plants,

animals and other creatures.

Components of Environment

BioticAbiotic

� Energy

Radiation

Temperature and heat flow

Water

Atmospheric gases and wind

Fire

Gravity

Topography

Soil

Geological substratum

�
�
�
�
�
�
�
�
�

�

�

�

�

�

�

�

Green plants

Non-green plants

Decomposers

Parasites

Symbionts

Animals

Man

All organisms (from virus to man) are obligatorily

dependent on the environment for food, energy, water,

oxygen, shelter and for other needs.

Environment is total sum of all conditions which affect

evolution and development of life on Earth’s surface

where organisms live including abiotic components (soil,

water, air, etc.) and biotic components (plants, animals,

microorganisms, etc.).

Biosphere

Biosphere is the part of the earth’s crust, hydrosphere,

and atmosphere that supports life. It is formed through

the interaction of atmosphere, lithosphere and

hydrosphere.

The area of contact and interaction between these three

components are the basic requirement for the biosphere

to exist.

Atmosphere

The atmosphere is the body of air which surrounds earth.

Most of the atmosphere is located close to the earth's

surface where it is most dense.

The atmosphere is divided into a series of concentric

shells of sphere due to the variations in temperature

and pressure at various altitude.

Air Composition

Nitrogen and oxygen are the most abundant gases in

the Troposphere, constituting about 78% and 20.9% of

total gaseous volume respectively. The remaining 1 %

consists of argon, water vapour, CO
2
 and ozone. These

gases occur in minute quantities in the atmosphere,

but are essential for maintaining life on the earth.

Carbon dioxide, water vapour and ozone play an

important role in maintaining the heat balance of the

earth.

1. Nitrogen

2. Oxygen

3. Argon

4. Carbon dioxide

5. Neon

6. Helium

7. Methane

8. Krypton

Constituents Chemical
Symbol

Mole Percent

N

O

Ar

CO

Ne

He

CH

Kr

2

2

2

4

78.084%

20.947%

0.934%

0.038%

0.001818%

0.000524%

0.00017%

0.000114%

Normal Composition of Gases in Air

Lithosphere

The Lithosphere is the solid, rocky crust covering entire

earth. This crust is inorganic and is composed of

minerals.

Geologically, Lithosphere refers to the combination of

earth’s crust and outer mantle. It provides the platform

and habitat to the biotic elements of the ecosystem. It

covers the entire surface of the earth from the top of

Mount Everest to the bottom of the Mariana Trench.
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Hydrosphere

The Hydrosphere is composed of all of the water on or

near the surface of earth. This includes the oceans,

rivers, lakes, and even the moisture in the air. Water is

considered to be the most important constituent of biotic

elements.

97% of the earth's water is in the oceans, and remaining

3% is fresh water. The three-quarters of the fresh water

is solid and exists in ice sheets.

Biosphere has also been divided in

different Bio-geographical realms at

sub-global levels. Bio-geographic

realms are large spatial regions within

which ecosystems share a broadly similar biological

evolutionary history.

Ecosystem

An ecosystem is a complex set of relationship among

the living resources, habitats, and residents of an area.

It includes plants, trees, animals, fishes, birds, micro-

organisms, water, soil, people, etc. Everything that lives

in an ecosystem is dependent on the other species and

elements that are also part of ecological community.

Ecosystems include living organisms, the dead organic

matter produced by them, the abiotic environment within

which the organisms live and exchange elements (soils,

water, atmosphere), and the interactions between these

components.

When an ecosystem is healthy (i.e., sustainable) it

means that all the elements live in balance and are

capable of reproducing themselves.

The term ‘ecosystem’ was first coined by A.G. Tansley

in 1935.

The concept of ecosystem was initially given by E.P.

Odum who is widely considered as “Father of ecosystem/

ecology”.

Structure of Ecosystem

Ecosystem is a subset of Biosphere, wherein various

species, their populations and communities interact with

each other along with non-living things like land, sunlight,

wind, humidity, etc., called as abiotic elements, whereas,

the living things are called as biotic elements.

Abiotic Components

Abiotic components are the inorganic and non-living

parts of an ecosystem. These consist of soil, water, air,

light energy, etc. They also involve a large number of

gases like oxygen, nitrogen, etc. and physical processes

including volcanoes, earthquakes, floods, forest fires,

climate and weather conditions.

Abiotic factors are the most important determinants of

where and how well an organism exists in its

environment.

Some of the important abiotic factors are:Some of the important abiotic factors are:Some of the important abiotic factors are:Some of the important abiotic factors are:Some of the important abiotic factors are:

(i)(i)(i)(i)(i) Energy (Sunlight):Energy (Sunlight):Energy (Sunlight):Energy (Sunlight):Energy (Sunlight): Sunlight is the primary source

of energy in nearly all ecosystems.

(ii)(ii)(ii)(ii)(ii) Water:Water:Water:Water:Water: Water is essential for all living beings. It

helps to regulate body temperature.

(iii)(iii)(iii)(iii)(iii) TTTTTemperaturemperaturemperaturemperaturemperature:e:e:e:e: Temperature is a critical factor of

the environment which greatly influences survival

of organisms.

(iv)(iv)(iv)(iv)(iv) Atmospheric gases:Atmospheric gases:Atmospheric gases:Atmospheric gases:Atmospheric gases: Atmospheric gases like

oxygen, nitrogen and carbon dioxide are

imperative for the survival of flora and fauna of

this planet.

(v)(v)(v)(v)(v) Soil (Edaphic factors):Soil (Edaphic factors):Soil (Edaphic factors):Soil (Edaphic factors):Soil (Edaphic factors): These factors include soil

texture, soil temperature, soil water, soil solution

and pH, together with soil organisms and decaying

matter.

(vi)(vi)(vi)(vi)(vi) Climate:Climate:Climate:Climate:Climate: Climate of a region includes the average

rainfall, temperature and the patterns of winds that

occur. Climate is one of the most important abiotic

factors of an ecosystem.

Biotic Components

Biotic components are classified according to their

functional attributes into producers and consumers.

(i)(i)(i)(i)(i) ProducersProducersProducersProducersProducers

Producers are also known as autotrophs, or self-

feeders. Producers manufacture the organic

compounds that they use as sources of energy

and nutrients. Most producers are green plants or

algae that make organic compounds through

photosynthesis.

(ii)(ii)(ii)(ii)(ii) ConsumerConsumerConsumerConsumerConsumer

Consumers are incapable of producing their own

food. These are also known as Heterotrophs or

phagotrophs (other nourishing). Consumers

depend on organic food derived from plants,

animals or both.
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(a)(a)(a)(a)(a) Macro ConsumersMacro ConsumersMacro ConsumersMacro ConsumersMacro Consumers

Herbivores (Primary Consumers)Herbivores (Primary Consumers)Herbivores (Primary Consumers)Herbivores (Primary Consumers)Herbivores (Primary Consumers)

The consumers or organisms that feed on

autotrophs are called herbivores. Examples:

Deer, rabbit, cow, goat, grasshopper, rat, etc.

All the herbivorous animals which directly

consume the plants are called primary

consumers.

Carnivores (Secondary Consumers)Carnivores (Secondary Consumers)Carnivores (Secondary Consumers)Carnivores (Secondary Consumers)Carnivores (Secondary Consumers)

Carnivores are further subdivided into First,

Second and Third order.     These animals predate

on herbivorous animals.

OmnivorOmnivorOmnivorOmnivorOmnivores (Tes (Tes (Tes (Tes (Tererererertiartiartiartiartiary Consumers)y Consumers)y Consumers)y Consumers)y Consumers)

Omnivorous animals eat herbivorous animals

as well as plants. Examples: Sparrow, crow,

fox, wolves, cat, dogs, snakes etc. belong to

this category. Human being is the best

example of omnivores because they can take

their food from any stage of food chain i.e.

they are dependent on autotrophs as well as

on heterotrophs.

(b)(b)(b)(b)(b) Micro ConsumersMicro ConsumersMicro ConsumersMicro ConsumersMicro Consumers

Micro consumers are popularly known as

decomposers or detritus. They breakdown

complex compound of dead remnants of flora and

fauna. They also decompose tissues of plants and

animals into micro-nutrients. These are also known

as Saprotrophs.

There are regular change in the

activities of plants and animals,

caused by factors such as light and

heat from the sun, the tides, season

and phases of the moon and the rotation of the earth.

These regular, rhythmic changes are called

biorhythms.

Biotic Interactions

Biotic interactions are the effects the organisms in a

community have on one another. These interactions can

involve individuals of the same species (intraspecific

interactions) or individuals of different species. The

species may interact once in a generation (e.g.

pollination) or live completely within another (e.g.

endosymbiosis).

The types of biotic interaction can be classified further

as follows:

(i)(i)(i)(i)(i) Competition: Competition: Competition: Competition: Competition: The competition is defined as the

process in which the organism fights for the same

resources.

(ii)(ii)(ii)(ii)(ii) Predation: Predation: Predation: Predation: Predation: This is an interaction between the

members of different species, in which one

member catches the prey and kills them.

(iii)(iii)(iii)(iii)(iii) Parasitism :Parasitism :Parasitism :Parasitism :Parasitism : The parasitism is defined as the

process in which two organisms of different species

are present and in which one of the organism acts

as a parasite and the other organism acts as a

host.

(iv)(iv)(iv)(iv)(iv) Mutualism: Mutualism: Mutualism: Mutualism: Mutualism: Mutualism is the associations between

pairs of species that bring mutual benefit. The

individuals in the populations of each mutualist

species can grow, survive and reproduce at a

higher rate.

(v)(v)(v)(v)(v) Commensalism : Commensalism : Commensalism : Commensalism : Commensalism : The commensalism is a process

in which two organisms of different species are

present and in which one organism is benefitted

while the other one acts as a neutral organism

which is neither harmed and nor benefitted.

(vi)(vi)(vi)(vi)(vi) Amensalism : Amensalism : Amensalism : Amensalism : Amensalism : The amensalism is a process in

which two organisms of different species are

present and in which one organism do not allow,

the other organism to survive.

(vii)(vii)(vii)(vii)(vii) Neutralism :Neutralism :Neutralism :Neutralism :Neutralism : Neutralism is a process in which

neither population directly affects the other. It is

the most common type of inter-specific interactions.

2.3.2 Types of Ecosystem

There are essentially two types of ecosystems: Natural

and Artificial. These are further divided into terrestrial

and marine ecosystems.

Types of ecosystem

Natural ecosystem Artificial ecosystem

Terrestrial Marine Terrestrial Marine

Terrestrial Ecosystems

Terrestrial Ecosystem is an ecosystem that exists on

land, rather than on water. Such ecosystem is a

community of organisms existing and living together

on the land.
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Terrestrial Ecosystem

1.  Tropical evergreen

2.  Savanna grassland

3.  Hot desert

4.  Monsoon

5.  Mediterranean biome

6.  Temperate grassland

7.  Taiga/Coniferous

8.  Tundra

9.  Polar ice-capped

10. Montane

11. Cold desert

Forests Ecosystem

Forest Ecosystem represent the largest and most

ecologically complex systems. They contain a wide

variety of trees, plants, mammals, reptiles, amphibians,

invertebrates, insects and micro-organisms which vary

depending on the climate. They are the major carbon

sink and provide enormous amount of food and

resources to the mankind.

Forests have further been divided into following fourForests have further been divided into following fourForests have further been divided into following fourForests have further been divided into following fourForests have further been divided into following four

types:types:types:types:types:

(i)(i)(i)(i)(i) Equatorial RainforestEquatorial RainforestEquatorial RainforestEquatorial RainforestEquatorial Rainforest:     These are found in and

around equator regions, and characterised by

ample heat and heavy rainfall throughout the year.

The major areas containing such forests are - Congo

Basin, Cameroon highlands, Rainforests of the

Amazon and Orinoco, Central America, Malaysia,

Borneo and Indonesia.

(ii)(ii)(ii)(ii)(ii) TTTTTrrrrropical Deciduous Foropical Deciduous Foropical Deciduous Foropical Deciduous Foropical Deciduous Forestestestestest

These types of forests are found in the areas

having distinct dry season and heavy concentration

of rainfall within few months. These areas have

typical seasonality ranging from cool winters, hot

and dry summer to rainy season.

(iii)(iii)(iii)(iii)(iii) TTTTTemperate Foremperate Foremperate Foremperate Foremperate Forest: est: est: est: est: These are found in areas with

a milder, shorter winter season.

(iv)(iv)(iv)(iv)(iv) BorBorBorBorBoreal foreal foreal foreal foreal forests (Tests (Tests (Tests (Tests (Taiga)aiga)aiga)aiga)aiga)

This type of forests is found between 50° and 60°

north latitudes. These forests can be found in the

broad belt of Eurasia, North America, Siberia,

Scandinavia, Alaska, and Canada. Here, seasons

are divided into short, moist, and moderately warm

summers and long, cold and dry winters. Boreal

Forests are dominated by conifers, especially

spruces and firs.

A plant hardiness zone is a

geographically defined area in which

a specific category of plants is

capable of growing, by withstanding

the minimum temperature of the zone.

Terrestrial Vegetation in India

India has a diverse range of forests, from the rainforest

of Kerala in the south to the alpine pastures of Ladakh

in the north, from the deserts of Rajasthan in the west

to the evergreen forests in the north-east.

(i)(i)(i)(i)(i) Moist TMoist TMoist TMoist TMoist Trrrrropical Foropical Foropical Foropical Foropical Forests:ests:ests:ests:ests:

(a)(a)(a)(a)(a) Wet evergreen forests:Wet evergreen forests:Wet evergreen forests:Wet evergreen forests:Wet evergreen forests: These are found along

the Western Ghats and Andaman and Nicobar

Islands and all along the north-eastern region.

Such forests found in regions with rainfall over

250 cm per annum.

(b)(b)(b)(b)(b) Semi-evergreen forests:Semi-evergreen forests:Semi-evergreen forests:Semi-evergreen forests:Semi-evergreen forests: These are found

along the Western Ghats, Assam and lower

attitudes of Eastern Himalayas, Odisha,

Malabar Coast, Andaman & Nicobar Islands.

Such forests have a mixture of the wet

evergreen trees and the moist deciduous trees.

Here, rainfall varies from 200-250 cm.

(c)(c)(c)(c)(c) Littoral and swamp forests:Littoral and swamp forests:Littoral and swamp forests:Littoral and swamp forests:Littoral and swamp forests: Such type of

forests are found along the Andaman and

Nicobar Islands and the delta area of the

Ganga and the Brahmaputra. It consists mainly

of Whistling pines, Mangrove, Palms, and

Bulletwood. They have roots that consist of

soft tissue so that the plant can breathe in the

water.

The littoral forests occur all along the sea

coasts and along the sandy bars of deltas of

the larger rivers.

(d)(d)(d)(d)(d) Moist deciduous forests:Moist deciduous forests:Moist deciduous forests:Moist deciduous forests:Moist deciduous forests: These forests are

found throughout India in the regions of typical

rainfall range of 150-200 cm annually except

in the western and the north-western regions.

(ii)(ii)(ii)(ii)(ii) DrDrDrDrDry Ty Ty Ty Ty Trrrrropical Foropical Foropical Foropical Foropical Forests:ests:ests:ests:ests:

(a)(a)(a)(a)(a) Dry deciduous forests:Dry deciduous forests:Dry deciduous forests:Dry deciduous forests:Dry deciduous forests: These forests are

found throughout the northern part of the

country except in the North-east. It is also

found in Madhya Pradesh, Gujarat, Andhra

Pradesh, Karnataka, and Tamil Nadu. All the



INTRODUCTION

• The independence-era Indian economy 

was initially inspired by the economy of the 

Soviet Union with socialist practices, large 

public sectors, high import duties and lesser 

private participation characterising it, leading 

to massive inefficiencies and widespread 

corruption. However, later on India adopted free 

market principles and liberalised its economy to 

international trade.

• India recorded the highest growth rates in the 

mid-2000s, and is one of the fastest-growing 

economies in the world. The economy of India 

is the third largest by purchasing power parity 

(PPP). 

• The growth was led primarily due to a huge 

increase in the size of the middle class consumer, 

a large labour force and considerable foreign 

investments.

Types of Economy

There are three main types of economies:

(i) Free-Market Economies: In free-market 

economies, businesses and individuals have the 

freedom to pursue their own economic interests, 

buying and selling goods on a competitive 

market, which naturally determines a fair price 

for goods and services.

(ii) Command Economies: A command economy 

is also known as a centrally planned economy 

because the central, or national, government 

plans the economy.

(iii) Mixed Economies: A mixed economy combines 

elements of free-market and command 

economies

Sectors of Economy

(i) Primary Sector: When the economic activity 

depends mainly on exploitation of natural 

resources then that activity comes under the 

primary sector. Agriculture and agriculture related 

activities are the primary sectors of economy.

(ii) Secondary Sector: When the main activity 

involves manufacturing then it is the secondary 

sector. All industrial production where physical 

goods are produced come under the secondary 

sector.

(iii) Tertiary Sector: When the activity involves 

providing intangible goods like service then this 

is part of the tertiary sector. Financial services, 

management consultancy, telephony and IT are 

good examples of service sector.

NATIONAL INCOME

• In a layman’s language, national income means 

the total value of goods and services produced 

annually in a country.

• A national income estimate measures the 

volume of commodities and services turned 

out during a given period, counting it without 

duplication.

• National Income measures the flow of goods 

and services in the economy i.e. it measures the 

production power of a economy whereas national 

wealth measures the stock of commodities held by 

the nationals of a country at a given instant of time.

National Income Estimation in India

• Simon Kuznet (winner of Nobel Prize in 1971) set 

the trend of using National Income Aggregates.

• National Income estimation in India was for the 

first time done by Dadabhai Nauroji in his book 

Poverty and Unbritish rule in India in 1867-68.

• First scientific estimation of National Income 

was done by V. R. V. Rao in 1931-32 in his book 

National Income in British India.



• In 1956, Government established Central 

Statistical Organization (CSO) which has been 

annually publishing National Income and related 

aggregates in a document titled National Accounts 

Statistics (NAS).

Concepts in the National Income

(i) Gross Domestic Product (GDP)

 It is the sum total of the value of all final commodities 

and services produced within the geographical 

boundary of a country during a given period of 

time. The sum total is to be calculated by counting 

the values without duplication.

(ii) Gross National Product (GNP)

GNP =  GDP + Net Factor Income Abroad (NFIA) 

  = GDP + Export – Import.

 Note: Since India has more imports than exports, 

its GNP figure is less than that of GDP.

(iii) Net National Product (NNP)

NNP = GNP – Depreciation

   = GNP – Capital Consumption Allowance

   = GDP + NFIA – Depreciation

  = NDP + NFIA

(iv) Net Domestic Product (NDP)

 NDP = GDP – Depreciation.

Methods to estimate National Income

(i) Production method: Net value of final goods 

and services produced in country during a year 

is taken into consideration.

(ii) Income method: Total of net income earned 

by working people in different sectors and 

commercial enterprises.

 Total income = total rent + total wages + total 

interest + total profit

(iii) Consumption method: Also called as 

expenditure method. It is the addition of total 

consumption and total savings.

Items not included in estimation of National Income

(i) Input (intermediate consumption)

(ii) Transfer payments (unilateral payments)

(iii) Old goods

(iv) Shares and bonds in stock exchange

(v) Black money

(vi) Wind fall games e.g. prizes, winnings from 

lotteries

(vii) Household services etc.

Sectoral Contribution to GDP in India

Year
% contribution of sectors

Primary Secondary Tertiary

1950-51 to 1959-60 56.0% 16.0% 28.2%

1990-91 to 2000-01 28.6% 27.1% 44.3%

2003–04 26.0% 21.4% 52.6%

2004–05 19.7% 26.2% 54.1%

2005-06 18.5% 26.4% 55.1%

2016-17 12.0% 28.0% 60.0%

2018-19 17.32% 29.02% 53.66%

Purchasing Power Parity

• It shows the parity (equality/co-mparison) on 

the basis of purchasing power of a currency 

and not the conventional exchange rate of a 

currency. This says how much quantity of goods/

commodities or services can be purchased by 

different currencies, had those products been at 

the neutral international market.

• As per March 2018, India is the 3rd largest 

economy of the World on account of GNP on the 

basis of PPP.

MONEY & BANKING

Money

• Money is that commodity which is generally 

acceptable (legally) as a means of payment in 

the settlement of all transactions including debt. 

Money performs following functions:

(a) Medium of exchange

(b) Unit of account

(c) Standard of deferred payment

(d) Store of value

(e) Basis of credit creation

(f) Basis of distribution of national income, etc.

Indian Currency

• Indian currency is also known as Fiat Money i.e. 

Money on the Fiat (order) of the government. It is 

also known as Legal Tender Money.

• Reserve Bank of India manages the currency of 

India while the responsibility of coinage vests 

with Government of India.
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Gresham’s Law: Bad money (worn-out notes and 

currencies) drives good money out of the market.

Banking

• The first commercial bank was established in 1770 

by the Alexander & Company, named Bank of 

Hindustan. This was not successful.

• The Bank of Bengal was established in 1806 at 

Calcutta. The Bank of Bombay was established 

in 1840 at Bombay and Bank of Madras in 1843 

at Madras. These three presidency banks were 

amalgamated on 27 January 1921 and Imperial 

Bank of India was established.

• On July 1, 1955, the Imperial Bank of India was 

partially nationalised and it was named State Bank 

of India. In 2006, State Bank of India celebrated 

its 200th year of establishment as the founder 

bank was established in 1806. At present, State 

Bank of India is the largest commercial bank of 

India.

• Punjab National Bank was established in 1894 

and it is known as the first truly Indian bank as it 

was established by Indians only.

• As of 31st March, 2019, there are 64 Regional 

Rural Banks in India.

Reserve Bank of India

• The Reserve Bank of India was established on 

April 1, 1935 in accordance with the provisions 

of the Reserve Bank of India Act, 1934. RBI was 

established with 5 crore as its capital as a private 

shareholders bank. RBI was nationalised on 

January 1, 1949.

• The central office of the Reserve Bank of India 

was initially established in Kolkata but was 

permanently moved to Mumbai in 1937. There 

are four local boards of RBI in Delhi, Mumbai, 

Kolkata and Chennai.

• The general superintendence and direction 

of the RBI is entrusted with the 20-member-

strong Central Board of Directors including the 

Governor.

• Reserve Bank of India (RBI) is the Central Bank 

and supreme monetary authority of India.

• Financial year of RBI is from July 1 to June 30.

Functions of RBI

• It acts as a central bank of India.

• It acts as a banker to the Central and State 

Governments.

• It announces the Annual Policy Statement (earlier 

known as monetary and credit policy) to take care 

of monetary credit and other policy aspects of the 

economy. It announces the policy in April (slack 

season) and reviews it in October (busy season).

• It acts as an advisor to the government.

• It acts as banker’s bank and supervisor.

• RBI acts as the controller of money supply and 

credit.

• It manages the foreign exchanges.

• RBI collects and publishes all monetary and 

banking data.

• RBI promotes commercial banking, rural (agricultural) 

credit, industrial finance and export finance, etc.

• RBI issues currency.

• RBI acts as central clearing house for inter-bank 

transactions.

Scheduled Banks

• Scheduled Banks are those banks which are 

included in the second schedule of the RBI Act, 

1934. These banks shall fulfill following conditions :

(i) At least Rs. 5 lakh as capital.

(ii)  Any activity of the bank shall not be derogatory 

to the interest of the depositors.

• Those banks which are not included in the 

second schedule, are known as non-scheduled 

banks.

Public Sector Banks

State Bank of India and its Associates

• SBI was established after the nationalisation 

of Imperial bank of India in July, 1955. The 

nationalisation was done on the recommendations 

of Rural Credit Survey Committee.

• In 1959, the State Bank of India (Associate 

Banks) Act was passed which helped in creating 

State Bank Group.

• State Bank Group is comprised of State Bank of 

India and five associates. 

• Originally there were eight associates, but Bank 

of Bikaner was merged with Bank of Jaipur in 

1963 to form Bank of Bikaner and Jaipur. 

• State Bank of Saurashtra was merged with State 

Bank of India on August 13, 2008.

• State Bank of Indore was merged with State Bank 

of India on August 26, 2010.
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• Earlier, Five Associate Banks of SBI were:

 (i) State Bank of Hyderabad

 (ii) State Bank of Mysore

 (iii) State Bank of Travancore

 (iv) State Bank of Patiala

 (v) State Bank of Bikaner and Jaipur

• On April 1, 2017, SBI merged with 5 associate 

banks and with the Bhartiya Mahila Bank.

Other Nationalised Banks

• First nationalisation took place on 19th July 1969, 

of 14 large commercial banks which were having 

reserves more than 50 crore.

• Second nationalisation took place on April 

15, 1980 of those 6 banks which were having 

reserves more than 200 crores.

• The list of important Nationalised banks is as 

follows:

 (i) Allahabad Bank

 (ii) Bank of Baroda

 (iii) Bank of India

 (iv) Bank of Maharashtra

 (v) Canara Bank

 (vi) Central Bank of India

 (vii) Indian Overseas Bank

 (viii) Oriental Bank of Commerce

 (ix) Punjab National Bank

 (x) Union Bank of India

 (xi) Vijaya Bank

  Note: As on 31st May, 2019 State Bank of India 

(41) is having the largest concentration of the 

branches abroad followed by Bank of Baroda (38). 

Regional Rural Banks (RRBs)

• Regional Rural Banks (RRBs) were established 

in 1975 under the provisions of the Ordinance 

promulgated on the 26th September 1975 and 

the Regional Rural Banks Act, 1976 with a view to 

developing the rural economy as well as to create 

an alternative channel to the ‘cooperative credit 

structure’ so as to ensure sufficient institutional 

credit for the rural and agriculture sector.

• RRBs are jointly owned by Government of India, 

the concerned State Government and Sponsor 

Banks (27 Scheduled Commercial Banks and 

one State Cooperative Bank) in the proportion of 

50%, 15% and 35%, respectively.

• The area of operation of the majority of RRBs 

is limited to a notified area comprising a few 

districts in the States. 

• The RRBs grant loans and advances mostly 

to small and marginal farmers, agricultural 

labourers and rural artisans.

• The Government initiated a process of structural 

consolidation of RRBs by amalgamating RRBs 

sponsored by the same bank within a State.

• RRBs are working in every state of India except 

Sikkim and Goa.

Important Financial Institutions of India

Financial 

Institution

Year of 

Establishment

Reserve Bank of India (RBI) 1935

Industrial Finance Corporation 

of India (IFCI)

1948

State Bank of India (SBI) 1955

Unit Trust of Inida (UTI) 1964

Industrial Development Bank 

of India (IDBI)

1964

National Bank for Agriculture 

and Rural Development 

(NABARD)

1982

Small Industries Development 

Bank of India (SEDBI)

1990

Export-Import Bank of India 

(DOM Bank)

1982

National Housing Bank (NHB) 1988

Life Insurance Corporation 

(LIC)

1956

General Insurance Corporation 

(GIQ

1972

Regional Rural Banks (RRB) 1975

Housing Development Finance 

Corporation Ltd. (HDFC)

1977

Security Printing & Minting in India

Security Printing and Minting Corporation of 
India Ltd. (SPMCIL)

• Security Printing and Minting Corporation of 

India Ltd. (SPMCIL), a wholly owned company 

of Government of India, was incorporated in 

January 2006 with its headquarters in New 

Delhi.
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