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PHYSICAL GEOGRAPHY  

ORIGIN OF EARTH AND ITS POSITION IN SPACE 

Gaseous Theory (1755) 

 By Imanuel Kant (German) 

 Primordial matter was evenly distributed in shape of small & cold particles from which our earth & other 

planets of solar system formed 

  

Nebular Hypothesis (1796) 

 By Laplace (French) 

 Primordial matter existed in form of intensely hot & rotating gaseous mass (Nebula), Which cooled with 

time 

 This resulted in decrease of its volume & increase in its rotational speed, which in turn increased its 

centrifugal force 

 The centrifugal force when exceeded gravitational force, a ring shape deformed from nebula & many other 

rings formed out of its breaking. 

 These rings on cooling became planets & satellites & remaining part of nebula is sun 

 

Planesimal Hypothesis (1900) 

 By Chamberlain & Moulton 

 A wandering star approached the sun & exerted its gravitational pull on the sun, which resulted in separation 

of cigar shaped material from the sun. 

 As star moved away from the sun, material separated from the sun started revolving around the sun & 

condensed into planets at later stage. 

  

Tidal Hypothesis 

 By Sir James Jeans (British) & Harold Jeffrey 

 Sun was a gaseous mass; another star several times larger than sun accidentally came close to it & pulled 

gaseous mass away from the sun due to its gravitational pull. 

 Giant tongue of matter came out from the sun & planets were formed 

 

Big Bang Theory (1929) 

 By Edwin Hubble (American) 

 Everything in the world emerged from a point known as singularity (of indefinite mass & indefinite density) 

about 13.7 billion years ago. 

 As galaxies moved away, space between them expanded (Red shift). 

 As the universe expanded, hot radiation in original firewall cooled down, which led to formation of different 

galaxies which further broke into stars & finally stars broke to form planets. 

 

PLACE OF THE EARTH IN THE UNIVERSE  

The universe is commonly defined as everything that exists, including all physical matter and energy, the planets, stars, 

galaxies, and the contents of intergalactic space. The term universe may be used in slightly different contextual senses, 

denoting such concepts as the cosmos, the world, or nature. 

In the ancient times, the knowledge about the universe was vague and confined to mystery and religious perceptions. In 

140 AD, Ptolemy propounded the theory that the earth was the centre of the universe and sun and not the earth was the 

centre of the universe. However, he still equated the universe with the solar system. Kepler supported Copernicus but 

said that the sun was in the centre of the solar system and not the universe. In 1805, Hershel made it clear that the solar 

system was a part of the much larger system of stars called galaxy. 

Edwin Hubble in 1924 first demonstrated existence of galaxies beyond Milky Way. He proved that these galaxies are 

flying away from each other and that the farther they are, the faster they fly. This means that the universe is expanding 

like a ballon that is being blown up. 



VEDANTA INSTITUTE  TEST 1 MATERIAL - 20th April 

 

SCO 209, SECOND FLOOR, SECTOR 36-D, CHANDIGARH. PH. 8054369515 http://www.vedantainstitute.in/ 2 

Our galaxy is Milky Way Galaxy (or the Akash Ganga). It is spiral in shape. It consists of over a 100 billion stars 

rotating and revolving about its centre. Nearest galaxy to ours is Andromeda. 

 

POSITION, SHAPE AND SIZE 
 The shape of the earth is oblate spheroid or oblate ellipsoid (i.e. almost spherical, flattened a little at the poles with 

a slight bulge at the centre) 

 This hypothetical surface, called a geoid, is a reference surface from which topographic height and ocean dept are 

measured. 

 Geodesy also named geodetics a branch of earth sciences, is the scientific discipline that derals with the 

measurement and representation of the earth. 

PROOF OF THE EARTH‘S SPHERICITY 

 Ship‘s visibility → When a ship appears over the distant horizon, top of the mast is seen before the hull & vice 

a versa. 

 Sunrise & Sunset → Sun rises & sets at different times in different places. As earth rotates from west to east, 

places in east see sun earlier than those in the west. 

 Lunar eclipse → Shadow cast by earth on the moon during the lunar eclipse is always circular 

Driving poles on level ground on curved earth 
 Engineers while driving poles of equal length at regular intervals on the ground have found that they do not 

give a perfect horizontal level. 

 Centre pole normally projects slightly above the poles at either end because of curvature of the Earth 

 Hence they have to make certain corrections for this inevitable curvature i.e. 8‖ to a mile 

  

Aerial Photographs 
 Pictures taken from high altitudes by rockets & satellites show clearly the curved edge of the earth. 

 This is perhaps the most convincing & up to date proof of earth‘s sphericity 

 

 

SOLAR SYSTEM 

 

The Star Formation 

 
Stars are self-luminous bodies that account for 98 per cent of the material in the galaxy. The rest 2 percent consists of 

interstellar or galactic gas and dust in an attenuated form. Stars are formed by gravitational contractions from these vast 

clouds of galactic gas and dust. Star forming clouds are thousands of times denser than the normal interstellar gas. Star 

forming matter is richer in hydrogen and helium. 

A star‘s colour indicates the temperature of its surface. Blue colour denotes maximum temperature. Then comes 

yellow, then red, etc.  

The life of a star is spread over billions of years. It begins to form by compression of galactic gas and dust. 

Compression generates heat which in turn causes hydrogen to be converted into helium nuclear fusion, thereby 

emitting large amount of heat and light. 

Continued nuclear fusion over a period of time starts depletion of hydrogen and the helium core becomes increasingly 

heavy, resulting into swelling and reddening of outer regions. Such starts of gigantic dimensions are termed as Red 

Giants. 

If the star is of sun‘s size, it becomes a White Dwarf. Their density can reach up to 10 grams per cubic cm. If the star 

is bigger than the sun but not more than twice as big, it will turn into a Neutron Star or Pulsar. Their central density is 

10
14

 grams per cubic cm. They are formed due to Novae or Super Novae explosion. 
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Stars having mass greater than three times that of the sun, because of their great gravitational power, have contracted so 

much that they have developed super density of 1016 grams per cubic cm. It is so dense that nothing, not even light, can 

escape from its gravity and hence called ‗Black Hole‘. 

Brightest star outside our Solar System is Sirius, also called Dog Star. 

Closest star of Solar System is Proxima Centauri (4.2 light years away). Then come Alpha Centauri (4.3 light years 

away) and Barnard‘s Star (5.9 light years away) 

Measurement Units of space are: 

Light Year It is the distance covered by light in one year in vacuum at a speed of 310
5
 

km/s A light year is a measure of distance and not of time.  Light travels at a 

speed of  300,000 km/second. Considering this, the distances the light will 

travel in one year is taken to be one light year. This equals to 9.461×1012 km. 

The mean distance between the sun and the earth  is 149,598,000 km. In 

terms of light years, it is 8.311 minutes of a year. 

Astronomial 

Unit (A.U.) 

It is the mean distance between the earth and the sun. one light year is equal to 

60,000 A.U. 

Parsec It represents the distance at which the mean radius of earth‘s orbit subtends an 

angle of one second of an arc.  

 

 

Universe and Solar System 

In the vastness of the Universe, the Earth, the Sun and planets are tiny dots. The Sun is a single star in a Galaxy 

comprising 100,000 million stars. 

 

The Solar System is centered on the Sun. It consists of a star called the Sun and all the objects that travel around it. The 

Solar System includes : 8 planets (Mercury, Venus, Earth, Mars, Jupiter, Saturn, Uranus, and Neptune) along with the 

numerous satellites that travel around most of them; planet-like objects called asteroids (hundreds of asteroids); 

chunks of iron and stone called meteoroids; bodies of dust and foreign gases called comets (thousands of comets); and 

drifting particles called interplanetary dust and electrically charged gas called plasma that together make up the 

interplanetary medium. 

 

The whole solar system by volume appears to be an empty void. This vacuum of ‗space‘ comprises the interplanetary 

medium. The speed of the solar wind is about 400 kilometer per second in the vicinity of Earths' orbit. 

 

The Solar System originated in a primitive solar nebula–a rotating disc of gas and dust. It is from this rotating disc that 

the planets and the rest of the Solar System evolved. The Solar System is also tucked away in a corner of the Milky Way 

at a distance of about 30,000 to 33,000 light years from the centre of the galaxy. 

 

The Sun contains 99.85% of all the matter in the Solar System. The planets which condensed out of the same disk 

of material that formed the Sun, contains only 0.135% of the mass of the Solar System. 

 

Jupiter contains more them twice the matter of all the other planets combined. Satellites of the planets, comets, 

asteroids, meteoroids, and the interplanetary medium constitute the remaining 0.015%. 

Our solar system consists of a Star (sun), 8 Planets, 5 Dwarf Planets and countless fragments of left-over called 

asteroids, meteors comets, and satellites of the planets (Called small solar system Bodies). 

THE SUN 
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SUN SOME FACTS 

Average distance from Earth 14,95,98,900 km 

Diameter 13,91,980 km 

Temperature of Core 1,50,00,000c 

Temperature of Photosphate 5,760c 

Rotation period 25 days (at equator, 33 days (at poles) 

Chemical Composition Hydrogen-70%, Other-2% 

Age 4.6 billion years (approx.) 

Expected Life 10 billion years (approx.) 

Time Taken by light to reach from Sun to Earth 8 min 16.6 sec. 

Velocity of light (in vacuum) 3,00,000 km/sec 

Gravitational Pull 28 times than that of Earth 

 

STRUCTURE OF SUN 

The structure of the Sun can be divided into several different layers as follows: 

Core 

 The core of the Sun has the highest temperature and pressure among all layers. 

 The temperature of the core is around 15 million degree Celsius – is in ionized state called plasma 

 The solar energy is produced in the core by controlled nuclear fusion process. 

  

The high temperature in the core helps in removing the electrons from hydrogen atoms and in creating numerous 

electrons and protons for nuclear fusion. 

  

Radiative Zone 

 The Sun‘s radiative zone is the section of the solar interior between the innermost core and the outer 

convective zone. 

 In the radiative zone, energy generated by nuclear fusion in the core moves outward as electromagnetic 

radiation. 

Convective zone 

 In this zone the density of plasma is low. 

 This zone transports hot and light density fluids from the core region of high energy & temperature to the 

outer region of low energy & temperature. 

Photosphere 
 This is the first visible layer of the Sun. 

 The temperature here is around 6000 degree Kelvin (5370 degree Celsius). 

 The solar spots are formed on this layer. The temperature of a solar spot is around 4500 degrees. 

  

Solar spots → Temporary dark spots formed when the magnetic field bursts through the surface. It can slow down 

the flow of energy from the inside of the Sun – that‘s what makes the sun spots cooler & darker than the surrounding 

photosphere. 

  

Chromosphere 

 Chromosphere literally mean as ‗sphere of colour‘. 

 This layer is dominated by emission lines. 

Corona 

 This is the outermost layer of the Sun. 

 High temperature in this region gives it an unusual spectral feature of a highlyionised ion. 

 Chromosphere & corona are visible only during formation of Diamond Ring during Solar eclipse. 

 

THE PLANETS 

The 2006 redefinition of ―Planet‖ by the International Astronomical Union (IAU) states that, in the solar system, a 

planet is a celestial body that: 
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 Is in orbit around the Sun. 

 Has sufficient mass so that it assumes a hydrostatic equilibrium (nearly round) shape 

 Has ―cleared the neighborhood‖ around its orbit. 

 A non-satellite body fulfilling the first two of these criteria is classified as a Dwarf Planet, whilst a 

non-satellite body fulfilling only the first criterion is termed a Small Solar System Body (SSSB). 

According to the definition, there are currently eight planets and five dwarf planets known in the solar system. Planets 

are divided into two groups: large, low-density gas giants and smaller, rocky terrestrials. 

Under IAU definitions, there are 8 planets in the Solar System-Mercury, Venus, Earth, Mars (called Terrestrial 

Planets), Jupiter, Saturn, Uranus, Neptune (called Jovian Planets). Planets according to size: Jupiter, Saturn, Uranus, 

Neptune, Earth, Venus, Mars and Mercury. The5 dwarf planets are Pluto, Ceres, Eris, Makemake and Haumea. 

MERCURY 
Rotation: 58.65 days. 

Revolution: 88 days (Fastest revolution in Solar System). Maximum diurnal range of temperature. Its days are 

scorching hot and nights frigid. It has no atmosphere and no satellite. 

 

VENUS 
Also called  Earth‘s Twin, because it is slightly smaller than earth (500 km less in diameter).Popularly known as 

Evening star and Morning Star. It is seen in the eat in the morning and in the west in the evening. It is not possible to 

see it all over the night. Brightest object after sun and moon (because of 70 allbedo, the reflecting power). Closest 

planet to earth. It is the hottest planet in Solar System. It is because of the Green house effect as its atmosphere contains 

90-95% carbon dioxide. The night and day temperatures are almost the same. Rotates backward (clockwise) unlike 

others. It has no satellite. Slowest rotation in Solar System (257 days). Almost equal rotation and revolution (224.7 

days). 

 

EARTH 

Earth is also called Blue Planet.It is the densest of all planets. Circumference: 40,232 km. Area: 510 million sq. km. 

Average distance from sun: 149 million-km. 

The energy of sun comes from the fusion of hydrogen into helium. Sunlight takes 8 mins; 16.6 sec to reach earth. 

Ecliptic is an imaginary annual path of Sun across the sky. Its age is 5 billion years and the total life is 10 billion years.  

 

MARS 

Also called Red Planet. 

Revolution: 687 days Rotation: 24.6 hrs (almost equal to Earth). It has a thin atmosphere comprising of nitrogen and 

argon. It is marked with dormant volcanoes and deep chasms where once water flowed. Recent explorations have 

thrown light on the possibilities of existence of life here. The highest mountain here is named ‗Nix Olympia‘, which is 

three times higher than Mount Everest. It has 2 satellites-Pheibos and Deimos. 

 

JUPITER 

Largest of all planets (71% of the total mass of all planets). Called Lord of the Heavens. It is about eleven times larger 

than the earth. Its volume is one and half times the volume of all the planets combined together .Jupiter appears to have 

stopped halfway to becoming a star. It was too massive to solidify as a planet but not massive enough to develop 

‗nuclear fusion and become a star. It gives off more energy than it receives from the sun, because of the heat inside. Its 

atmosphere contains hydrogen, helium, methane and ammonia. 

 

A great red spot is detected on it. It has the fastest rotation time (9.8 hr) in the Solar System. Revolution: 12 years. It 

has 63 satellites (Prominent are Europa, Gannymede & Callisto). Gannymede is the largest satellite of Solar System. 

 

SATURN 

Saturn is an outer planet visible to the naked eye. Second in size to Jupiter, it is the least dense of all the planets. 

Revolution: 29 yrs. Rotation: 10.3 hrs. Least density of all (30 times less dense than earth). Unique feature is its system 
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of rings (3 well defined). These are separate particles that move independently of circular orbits. 61 satellites 

(Prominent is Titan).The space probe, Cassini, is on Saturn these days. 

 

URANUS 

Identified as a planet in 1781 by William Hershel. Seems to rotate from north to south as it is inclined at an angle of 

98 to its orbit. Revolution: 84 yrs. Rotation: 10.8 hrs. Surrounded by a system of 9 faint rings. Has 27 satellites 

(prominent are Miranda, Airtel, etc.) 

 

NEPTUNE 

Appears as ‗Greenish Star‘ Revolution: 165 yrs. Rotation: 15.7 days. Has 5 faint rings. Discovered by JG Galle of 

Berlin in 1846.13 satellites (prominent are Triton and Nereid). 

 

PLUTO 
Pluto is the second largest known Dwarf Planet in the Solar System. Since its discovery by Clyde Tombaugh in 1930, 

Pluto was considered the ninth planet from the Sun. in August, 2006, the International Astronomical Union (IAU) 

redefined the term ‗Planet‘, and classified Pluto, Ceres, Eris, Makemake and Haumea as Dwarf Planets. Now, Pluto has 

been given the number 134340. 

 

PLANETS: IN FIGURES 

Planet Distance from Sun 

(in million km) 

Diameter (in 

km) 

No. of 

Satellites 

Rotation 

period 

Revolution 

Period 

Mercury 5.79 4878 0 58.65 days 88 days 

Venus 10.82 12102 0 257 days 225 days 

Earth 14.96 12755 1 23hrs, 56 

min,40.91 sec 

365 days, 5hrs 48 

min, 45.51 sec 

Mars 22.79 6787 2 Almost 24hrs 687 days 

Jupiter 77.83 142800 63 9 hrs 12 years 

Saturn 142.70 120500 61 10.3 hrs 29 years 

Uranus 287.96 51400 27 10.8 days 84 years 

Neptune 497.06 48600 13 15.7 days 165 years 

 

 

SOLAR SYSTEM: SOME FACTS 

 

Biggest Planet Jupiter 

Smallest Planet Mercury 

Nearest Planet Mercury 

Farthest Planet from Sun Neptune 

Nearest Planet to Earth Venus 

Brightest Planet Venus 

Brightest star after Sun Sirius 

Planet with maximum satellites Jupiter 

Coldest Planet Neptune 
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Hottest Planet Venus 

Heaviest Planet Jupiter 

Red Planet Mars 

Biggest Satellite Gannymede 

Smallest Satellite Deimos 

Blue Planet Earth 

Morning/Evening Star Venus 

Earth‘s Twin Venus 

Green Planet Neptune 

Planet with a big red spot Jupiter 

Lord of the Heavens Jupiter 

Greatest Diurnal Temperatures  Mercury 

 

SATELLITES 

Satellite are bodies which revolve around the planets. All planets have one or more satellites, except Mercury and 

Venus. The moon is the earth's natural satellite. In August 1989, the US Space probes Voyager-1 and Voyager-2 

revealed six new satellites around Neptune which was earlier believed to have only two satellites. 

Earth‘s Natural Satellite (Moon) 

The moon is the earth's natural satellite and is its nearest neighbour in space. It revolves around the earth while rotating 

on its own axis. Only 59% of its surface is directly visible from the earth. Of all satellites in the solar system, the moon 

is the largest in proportion to its primary body, that is, the earth. All other satellites have sizes below 1/8 the size of the 

mother planet. The moon is about 1/4 the size of its mother planet, the earth. It takes about 1.3 seconds for moonlight to 

reach the earth, whereas sunlight takes about 8 minutes and 16.6 seconds to reach the earth. 

The moon takes 27 days 7 hours 43 minutes and 11.47 seconds to complete one revolution of the earth. It rotates on its 

axis in exactly the same time. Hence, we see only one side of the moon. 

Circumference: 11,000 km. Diameter: 3475 km/ Gravitational pull: 1/6
th
 of Earth. Its orbit around earth is elliptical. 

The maximum distance (Apogee) of the moon from the earth is 406,000 km and the minimum distance (Perigee) is 

364,000 km. the average distance is 3,82,200 km. 

Sidereal Month:- Moon completes 1 rotation in 27 days 7 hrs & 43 min approx. wrt earth 

Synoptic Month:- Moon completes 1 rotation in 29 days 12 hrs & 44 min approx. wrt sun 

All other satellites (except Charon) have sizes below 1/8 the the size of mother planets. But moon is about 1/4
th
 the 

size of earth. 

To our unaided vision, moon seems to be made up of bright and dark patches. The bright parts are the mountains and 

highlands, while the darker patches are low-lying planes. The highest mountains on moon are Liebnitz Mountains, 

which are 10,600 m high. They are situated at moon‘s South Pole. 

Moon has no atmosphere, no twilight and no sound. Moonlight takes 1.3 sec to reach earth. It has a low albebo (amount 

of sunlight reflected). It reflects only 7% and the rest is absorbed (Earth: 30%, Venus: 70%) . 



VEDANTA INSTITUTE  TEST 1 MATERIAL - 20th April 

 

SCO 209, SECOND FLOOR, SECTOR 36-D, CHANDIGARH. PH. 8054369515 http://www.vedantainstitute.in/ 8 

Neil Armstrong and Buzz Aldrin reached moon on July 20, 1969 on Apollo XI and set the foot on July 21, 1969 

(landing spot is called Sea of tranquility). 

MOON: SOME FACTS 

Distance from Earth 3,82,200 km 

Diameter 3,475 km 

Mass (with respect to Earth) 1 : 8.1 

Ratio of Gravitational Pull of Moon and Earth 1 : 6 

Part of Moon not visible from Earth 41% 

Maximum distance from Earth (Apogee) 4,06,000 km 

Minimum distance from Earth (Periqee) 3,64,000km 

Revolution period around Earth 27 days, 7 hrs, 43 min and 11.47 sec 

Rotation period 27 days, 7 hrs, 43 min and 11.47 sec 

Atmosphere Absent 

Highest mountain 35,000 ft (Leibnitz Mts.) 

Time taken by moonlight to reach Earth 1.3 sec 

Rotation speed 3,680 kmph 

Speed of revolution around Earth 3,680 kmph 

 

EARTH: SOME FACTS 

Age 4,00,00,00,000 years 

Total surface area 51,01,00,500 sq.km. 

Land area (29.08%) 14,89,50,800 sq.km. 

Water area (70.92%) 36,11,49,700 sq.km. 

Mean density 5.52 gm per cc 

Equatorial diameter 12,755 km 

Polar diameter 12712 km 

Escape velocity 11.2 km/sec. 

Mass 5.8810
24

 kg 

Volume 10,83,20,40,000 km
3
 

Distance from Moon 3,82,200 km 

Highest place on Earth Mount Everest (8,850 m) 

Deepest point in Ocean Challenger Deep in Mariana Trench in Pacific 

Ocean near Philippins (11,033 m deep)  

Deepest point on Land Dead Sea (396 m deep) 

Rotation time 23 hrs, 56 min, 40.90 sec. 

Revolution time 365 days, 5 hrs., 48 min, 45.51 sec.  

Satellite 1 (Moon) 
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Tilt of axis from Orbital Plane 23 27  

Distance from Sun 14,94,07,000 km 

Equatorical circumference  40,075 km  

Polar circumference 40,024 km 

Average Ocean depth 3,554 m 

Date of perihelion (minimum distance from 

Sun) 

Jan. 3 

Date of aphelion  July 4 

(maximum distance from Sun)  

Orbital circumference 924,375,700 km 

Average Orbital speed 29,783 km/sec. (107,218 Km/h) 

Minimum surface temperature -88 C 

Mean surface temperature 14 C 

Maximum surface temperature  58 C 

 

Eclipses  

 Partial or total obstruction of light from a celestial body as it passes through shadow of another celestial 

body 

 Apparently, eclipse shall occur every month because of revolution of earth around the sun & moon around 

the earth, but Plane of moon‘s orbit around the earth is inclined at 5.9* to the plane of earth‘s orbit around the sun 

Solar Eclipse:- When moon comes exactly between earth & sun & obstructs a part or whole of the sun then a partial 

or total eclipse occur 

Usually at sunrise or sunset at new moon 

Lunar Eclipse :- When earth comes exactly between Sun & moon 

Usually occurs at full moon 

 

ASTEROIDS 

Asteroids are a series of very small of fragments of planets lying between the orbits of Mars and Jupiter. Also called 

‗Planetoids or small planets‘. They revolve around the sun in the same way as the planets. They are too small to retain 

any atmosphere of their own. 

Asteroids are presumed to be the remnants of matter that did not lump during the formation of the solar system. Even if 

the materials did collide, the gravity from Jupiter pulled them apart from each other. Composed of rock, dust and metal, 

the early asteroids were formed when the heavy metal within them sunk to the centre of rock, forming a metal core. 

Over time, the lighter rocks formed layers around the core. The rock would then cool steadily, eventually becoming a 

solid. 

Currently, the largest object in the asteroid belt, Ceres, at about 950 km diameter, has been placed under Dwarf Planet 

category. 

COMETS 

It has a head and tail. Its tail originates only when it gets closer to the sun. The tail can be 20-30 million km long. It 

always point away from the sun because of the force exerted by solar wind and radiation on the cometory material. 

 Comets may originates in a huge cloud called the oort cloud that is thought to surround the Solar System. 

 Hailey‘s comet: Reappears after 76 years. Last seen in 1986. 

 Comet Shoemaker Levy-9: Collided with Jupiter between July 16 and 21, 1994. 
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METORS (Shooting Stars) 

The meteors are probably the remains of comets which are scattered in the inter-planetary space of the Solar System. 

On contract with the earth‘s atmosphere, they burn due to friction. 

Sometimes an unusually large number of meteors can be seen in rapid succession. Such a display is called a meteor 

shower and occurs when the earth passes through a swarm of meteoroids. 

Famous Space-crafts  

Spacecraft Planet Agency 

Messenger Mercury NASA 

Curiosity Mars NASA 

Viking Mars NASA 

Pioneer Jupiter NASA 

Cassini Saturn NASA/ESA/ASI(Italy) 

New Horizon Pluto NASA 

Aditya (2017-18) Solar Corona ISRO 

Rosetta Asteroids & comets ESA(Europe) 

Phoenix Collection of soil sample near 

the northern pole to search for 

water at Mars  

NASA 

Mars Orbiter Mission Mars ISRO 

 

 

LONGITUDE AND LATITUDE 

 

Axis of Earth:- Earth rotating around an imaginary line running through North pole & South pole via its center 

 

Latitudes :-  

 Angular distance of a place, along meridian on earth‘s surface as measured from center.  

 Distance between them increases towards the poles 

 Equator:- Center most parallel, dividing earth into two equal hemispheres namely Northern &Southern 

hemisphere. Lying at 0* latitude with L = 40000 Km Approx. 

 Tropic of Cancer:- Parallels at 23.5* north of equator 

 Tropic of Capricorn:- Parallels at 23.5* south of equator 

 Arctic Circle:- Parallels at 66.5* north of Equator 

 Antarctic circle:- Parallels at 66.5* south of Equator 

 

Longitudes:-   

 Imaginary lines which joins poles & perpendicular to all parallels 

 Drawn as a semicircle on the globe 

 Also known as meridians 

 Equidistant in nature 

 

DIFFERENT FEATURES OF LATITUDE 

 Length of latitudes decreases from equator to poles i.e. max. at equator & 0 at poles 

 As earth‘s axis is inclined by 23.5* to its orbital plane, therefore 23.5* is max. latitude upto which sunrays 

can be perpendicular to any place 

 Means all places between Tropic of cancer & Tropic of Capricorn experience vertical rays of sun twice a 

year but both the tropics only once 

 Tropic of cancer will get vertical sunrays at summer solstice, when Northern hemisphere of earth is at max. 

inclination from sunrays 
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 Tropic of Capricorn will get vertical sunrays at winter solstice, when southern hemisphere of earth is at max. 

inclination from sunrays 

Greenwich Meridian 
 Also known as Prime Meridian or Time Meridian 

 Meridian passing through Royal observatory at Greenwich near London which divides earth in eastern & 

western hemisphere 

International Date Line 

 Exact opposite to Greenwich meridian at longitude of 180* 

Graticule  

 Network of parallels & meridians drawn on the globe 

 Helps to locate a place with given longitudes & latitudes 

Great Circles  

 Imaginary circles which divides the earth into two equal parts & whose center lies at the center of the earth 

 Largest circles that can be drawn on the globe i.e. Equator & all meridians 

  

MOTIONS OF THE EARTH AND THEIR CONSEQUENCES 

The Earth has five main motions: 

(1) It rotates on its axis  

(2) It revolves annually around the sun 

(3) It precesses or wobbles, some what like a spinning top 

(4) It follow the sun in sun‘s travel through the milky way. 

(5) It moves with the milky way as the entire Glaxy travel through the universe 

 Earth‘s rotate around its own axis from west to east viz. anticlockwise direction 

 Earth‘s rotate around the sun (Elliptical path) from west to east viz. anticlockwise direction 

 Axis of earth rotation is inclined at 66.5* to its plane of elliptic 

 Axis of earth rotation is inclined at 23.5* to perpendicular to the plane of elliptic 

 Plane of earths equator to plane of elliptic or earth‘s axis to axis of revolution is inclined at 23.5 * 

 Velocity of earth‘s rotation decreases from equator to poles 

 Correlated with length of the parallels which also decreases from equator to poles 

 velocity at equator max&min velocity at poles 

 Weight of body is less at equator & greater at poles 

 Because of greater centrifugal force at the equator 
r

mv 2

due to greater velocity at equator 

 Because of higher gravitational force at poles (
r

GMm
) due to lesser radius of poles than the 

equator 

 Throughout the revolution of earth around the sun, its axis remains tilted in the same direction 

 Its axis continues to point to same spot in heaven known as Polaris / polestar/ parallelism of axis 

 Polestar >> Brightest star in the sky in north direction or northern star 

 

Solstices 

 When sun is at the greatest distance from the equator 

 Its rays falls vertical either at tropic of Cancer or tropic of Capricorn 

Summer Solstice 

 Earth‘s axis leans at max 23.5* in northern hemisphere towards the sun 

 Sun‘s ray fall vertical at Tropic of cancer around 21/22 June 

 This brings summer season in Northern hemisphere 

 With this duration of days starts decreasing 

 Means June 21/June 22 is longest day  in Northern hemisphere 

 Daylights of 14 hrs at Tropic of Cancer; 12 hrs at Equator; 10 hrs at Tropic of Capricorn 
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 Between Arctic Circle & North Pole day lasts for 24 hours & between Antarctic Circle & South Pole same 

duration of night lasts. 

 At North Pole day last for 6 months & at South Pole night last for 6 month approx. 

Winter Solstice 

 Earth‘s axis leans at max 23.5* in southern hemisphere towards the sun 

 Sun‘s ray falls vertical at Tropic of Capricorn around 21/22 Dec. 

 This brings summer season in Southern hemisphere 

 With this duration of days starts increasing in Northern hemisphere 

 Means Dec 21/June 22 is shortest day  in Northern hemisphere 

 Daylights of 14 hrs at Tropic of Capricorn; 12 hrs at Equator; 10 hrs at Tropic of Cancer 

 Between Antarctic Circle & South Pole day lasts for 24 hours & between Arctic Circle & North Pole same 

duration of night lasts. 

 At South Pole day last for 6 months & at North Pole night last for 6 month approx. 

 

Equinoxes 

 The sun is vertically overhead at the equator on two days of the year usually on 21 March & 21 September 

 Dates changes because a year is not exactly of 365 days 

 These two days are termed as equinox means on these two days all parts of the world have equal days & nights 

 

Seasonal Changes & Their Effect on Temperature 

 In summer, sun is overhead & its sunrays fall almost vertically on the earth, concentrating its heat on a small 

area; 

 Temperature therefore rises & summers are always warm 

 In winters, the oblique rays of sun come through atmosphere less directly & have their heat absorbed by 

atmosphere & water vapour; 

 Sun rays fall obliquely & spread over greater area, hence temperature remain low. 

  

In addition days are longer than nights in summer & more heat is received over longer daylight duration; Nights are 

shorter & less heat is lost. Hence, there is net gain in total heat received & temperature rises in summer. Shorter days 

& longer nights in winters accounts for reverse effect. 

 

Dawn & Twilight 

 The brief period between sunrise & full daylight is called dawn & that between sunset & complete darkness is 

termed as twilight. 

 This is caused by the fact that during the periods of dawn & twilight earth receives diffused or refracted light 

from the sun while it is still below the horizon. 

 Since the sun rises & sets in vertical path at the equator, the period during which refracted light is received is 

short. 

 But in temperate latitudes, the rises & sets in oblique path & hence the period of refracted light is longer than 

that at equator, which is much longer at poles. 

 

Longitude & Concept of time 
 Earth completes 1 rotation in 24 hours means swept 360* in 24 hours >>> 15 * in one hour or 1* in 4 minute 

 Since earth rotates west to east places located in the east gain time while those located in the west loose time 

 Generally, 12: 00 noon at a place is considered when sun‘s altitude is highest &  exactly over the meridian at 

that place 

 Time at all the places located at particular meridian i.e. north & south will be same, however places located at 

east & west will have different local time 

Standard time of a country 

 Standard time of a country is local time of a selected longitude crossing through a place in the country of due 

importance 

 Standard time of India is local time of longitude passing through Allahabad situated at 82.5* East of Prime 

meridian i.e. Five & half hours ahead of GMT 

 Calendar date is changed by one day when someone crosses international date line 

 Although line is deviated at some places to mark same date at some countries & islands 
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 Thumb Rule → Loose 12 hrs west of Prime meridian & gain 12 hrs east of prime meridian 

  
 

INDIAN GEOGRAPHY 

India has its own geological eras and periods. The standard geological eras are 

1. The Pre-Cambrian (over 570 million years old) 

2. The Paleozoic (245-570 million years old) 

3. The Mesozoic (66-245 million years old) 

4. The Cenozoic (66 million years old to the present) 

The Indian Geological eras are 

1. The Archean or Early Pre-Cambrian 

2. The Purana or Late Pre Cambrian 

3. The Dravidian (400-570 million years old) 

4. The Aryan (400 million years old to the present) 

The Pre Cambrian derives its names from Wales in the United Kingdom. The periods got their names from places 

where rock formations of that period were formed. The Pre-Cambrians do not contain fossils of plants and animals. 

The Paleozoic have the fossils of very early lives, the Mesozoic have middle lives and the Cenozoic recent lives. 

Major Geological Formations of India 

Indian Era 

Standard 

Geological Eras 

and Periods 

Duration of 

Period (in 

million 

years) 

Age from 

beginning (in 

million years) 

Major 

Formation in 

Peninsula 

Major 

Formations in 

Extra Peninsula 

Aryan 

Cenozoic 

Quaternary 

(Recent 

Pleistocene) 

Tertiary  

(Pliocene 

Miocene) 

Eocene 

Mesozoic 

Cretaceous 

Jurassic Triassic 

Less than 2 2 or 3 

Newer 

Alluvial 

deserts, 

laterites 

Formation of 

Ganga Plains 

Dravidain 

Paleozoic 

Permian 

Carboniferous 

Devonian 

Silurian 

64 - 

Tertiary 

Coastal 

Deposits 

Formation of 

Himalayas 
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Ordovician 

Purana 

Pre-Cambrian 

Late 

Pre-Cambrian 

- 570 

Vindhayan 

Cuddaph 

Dharwar 

Aravalli 

Archean 

systems 

Archean Gneiss 

India Facts 

Territorial Sea 12 nm (nautical miles) 

Contiguous Zone 24 nm 

Exclusive economic Zone 200 nm 

Continental Shelf 200 nm or to the edge of the continental margin 

Longest River Ganga 

Largest Lake Lake Chilka 

Highest Point Mt. K
2
 (8611 m) 

Highest Point of Himalaya Kanchan Junga (8,598 m) 

Lowest Point Kuttanad (-2.2 m) 

Southernmost Point 
Indira Point, Great Nicobar, Andaman & Nicobar 

Islands 

Highest Altitude Kanchenjunga, Sikkim 

Lowest Altitude Kuttanad (Kerala) 

 

INTRODUCTION TO INDIAN GEOGRAPHY 

 

India‘s geographic mainland extends from Kashmir(Indira Col, Siachen Glacier, district Leh) in the north to 

Kanniyakumari(Indira Point, Nicobar Islands district Nicobar) in the south and Arunachal Pradesh(Kibithu 

https://en.wikipedia.org/wiki/Indira_Col
https://en.wikipedia.org/wiki/Siachen_Glacier
https://en.wikipedia.org/wiki/Leh_district
https://en.wikipedia.org/wiki/Indira_Point
https://en.wikipedia.org/wiki/Nicobar_Islands
https://en.wikipedia.org/wiki/Kibithu
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district anjaw) in the east to Gujarat(Guhar Moti, Sir Creek district kutch) in the west. India‘s territorial limit 

further extends towards the sea upto 12 Nautical miles (about 21.9 km) from the coast. Our southern boundary 

extends upto 6°45' N latitude in the Bay of Bengal. 

 

The latitudinal and longitudinal extent of India, they are roughly about 30 degrees, whereas the actual distance 

measured from north to south extremity is 3,214 km, and that from east to west is only 2,933 km. This difference is 

based on the fact that the distance between two longitudes decreases towards the poles whereas the distance  

between two latitudes remains the same everywhere. Lying between latitude 8 4‘ N to 37 6‘ N and from longitude 68 

7‘ E to 97 25‘E, the country is divided into almost equal part by the Tropic of Cancer (passes from Jabalpur in 

MP). 

 

Southern part of the country lies within the tropics and the northern part lies in the sub-tropical zone or the warm 

temperate zone. The location of India is responsible for large variations in land forms, climate, soil types and natural 

vegetation in the country. The southernmost point in Indian territory, (in Great Nicobar Island) is the Indira Point (64 

5‘), while Kanyakumari, also known as Cape Comorin, is the southernmost point of Indian mainland. The 82 30‘ E 

longitude is taken as the Standard Time Meridian of India, as it passes through the middle of India (from 

Naini, near Allahabad) 

 

From the values of longitude, it is quite discernible that there is a variation of nearly 30 degrees, which causes a time 

difference of nearly two  hours between the easternmost and the westernmost parts While the sun rises in the 

northeastern states about two hours earlier as compared to Jaisalmer, the watches in Dibrugarh, Imphal in the east 

and Jaisalmer, Bhopal or Chennai in the other parts of India show the same time our country. 

 

India with its area of 3.28 million sq. km accounts for 2.4 per cent of the world‘s land surface area and stands as 

the seventh largest country in the world.  

India is endowed with great physical diversity. The presence of lofty mountains in the north; large rivers such as 

Ganga, Brahmaputra, Mahanadi, Krishna, Godavari and Kaveri; green forested hills in northeast and south India; and 

the vast sandy expanse of Marusthali.   

 

India is bounded by the Himalayas in the north, Hindukush and Sulaiman ranges in the northwest, Purvachal hills in 

the north-east and by the large expanse of the Indian ocean in the  south, it forms a great geographic entity known as 

the Indian subcontinent. It includes the countries — Pakistan, Nepal, Bhutan,  Bangladesh and India. The 

Himalayas, together with other ranges, have acted as a  formidable physical barrier in the past. Except for a few 

mountain passes such as the Khyber,  the Bolan, the Shipkila, the Nathula, the Bomdila, etc. it was difficult to cross 

it. It has contributed towards the evolving of a unique regional identity of the Indian subcontinent.  

 

Peninsular part of India extends towards  the Indian Ocean. This has provided the country with a coastline of 6,100 

km in the mainland and 7,517 km in the entire geographical coast of the mainland plus the island groups 

Andaman and Nicobar located in the Bay of Bengal and the Lakshadweep in the Arabian Sea. Thus India, as a 

country, is a physically diverse land providing occurrence of varied resources.  

 

Facts to Remember 

AREA & BOUNDARIES 

 India stretches 3,214 km from North to South & 2,933 km from East to West. 

 Area: 32,87,263 sq. km. Accounts for 2.4% of the total world area and roughly 17.6% of the world population. 

https://en.wikipedia.org/wiki/Guhar_Moti
https://en.wikipedia.org/wiki/Sir_Creek
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 Mainland India has a coastline of 6,100 km. Including the Lakshadweep and Andaman and Nicobar Island, the 

coastline measures about 7516.6 km. 

 In India, of the total land mass: 

Plains  : 43.3% 

Hills  : 18.6% 

Plateaus : 27.7% 

Mountains : 10.7% 

 In the South, on the eastern side, the Gulf of Manner & the Palk Strait separate India from Sri Lanka. 

 Total and neighbours: 7 (Pakistan, Afghanistan, China, Nepal, Bhutan, Bangladesh and Myanmar). 

 India‘s Islands include and Andaman & Nicobar Islands in Bay of Bengal and Lakshadweep, Minicoy & 

Amindive Islands in the Arabian Sea. 

POSITION OF STATES 

 UP borders the maximum number of States- 8 (Uttarakhand, HP, Haryana, Rajasthan, MP, Chhattisqarh, 

Jharkhand, Bihar). After UP is Asom, which touches the border of 7 States.  

 Tropic of Cancer passes through 8 States: Gujarat, Rajasthan, MP, Chhattisgarh, Jharkhand WB, Trioura, 

Mizoram.  

 Indian Standard Meridian passes through 5 States: UP, MP, Chhattisgarh, Orissa, AP.  

 9 States form the coast of India. They are: Gujaral, Maharashtra, Goa, Karnataka, Kerala, Tamil Nadu. Andhra 

Pradesh, Orissa and West Bengal.  

 2 Union Territories, viz. Daman & Diu and Puducherry are also on the coast.  

 The Union Territories of Andaman and Nicobar Islands and Lakshadweep are mode up of islands only. 

 The Eastern Ghats (Highest peak: Mahendra Giri (1501m)) 

 The Nilgiris or The Blue Mountains: Meeting place of the Western and the Eastern Ghats. Two higest peaks 

are Dodda Betta and Makurti. 

 The highest peak of Peninsular India is Anaimudi (2695m) in Anaimalai Hills.  

 Cardamom hills or Ealaimalai is the southernmost mountain range of India. 

 Longest sea boundary –  Gujrat 

 Bangladesh‘s boundary covering max area with india.   

Indian States and the international boundaries are: 

 Bordering Pakistan Jammu and Kashmir, Punjab, Rajasthan, Gujarat 

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

 Bordering Nepal  Bihar, Uttarakhand, UP, Sikkim, West Bengal  

 Bordering Bangladesh  West Bengal, Mizoram, Meghalaya, Tripuro, Asom 

 Bordering Bhutan  West Bengal, Sikkim, Arunachal Pradesh, Asom 

 Bordering Myanmar  Arunachal Pradesh, Nagaland, Manipur, Mizaram  

 Bordering Afghanistan  Jammu and Kashmir (Pakistan-occupied area) 

CODES FOR RANGES 

 Northern Most Ranges:- kar ladka zankar pir dhola shiv 

 Central Indian :- Vin sat sat aaj ga ma mai 

 South :- NAC 
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 Eastern Ghat:- nala pakode ja shivroy 

 North East:- garo khasi jyanti bara   

 North East north to south  :- Mishmi patka mikir naga mizo  

 

TROPIC OF CANCER PASSES THROUGH 8 STATES 

 

 G- GUJRAT  

 R-RAJASTHAN 

 M-MADHYA PRADESH 

 C-CHATTISGARH 

 J-JHARKHAND 

 W-WEST BENGAL 

 T-TRIPURA 

 M-MIZORAM 

 

CODE FOR TROPIC OF CANCER  

 

 (GRM(Garm) C(si) J(jo) W (wo) TM (tum))  

INDIAN STANDARD TIME PASSES THROUGH 5 STATES  

 Uttar Pradesh 

 Madhya Pradesh 

 Chattisgarh 

 Odisa 

 Andhra Pradesh 

Code for IST :- UMCOA 

 

ECONOMY 

ECONOMIC GROWTH AND DEVELOPMENT 

 

Economic Growth is an increase in a country's real level of national output which can be caused by an increase 

in the quality of resources (by education etc.) & improvements in technology or in another way an increase in the 

value of goods and services produced by every sector of the economy.  

Economic Growth can be measured by an increase in a country's GDP(gross domestic product).  

 

Economic development is a normative concept i.e. it applies in the context of people's sense of morality (right and 

wrong, good and bad).  

The definition of economic development given by Michael Todaro is an increase in living standards, improvement 

in self-esteem needs and freedom from oppression as well as a greater choice.  
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Difference between Economic Growth and Economic Development 

Economic Growth does not take into account the size of the informal economy. The informal economy is also known 

as the black economy which is unrecorded economic activity. Development alleviates people from low standards of 

living into proper employment with suitable shelter. Economic Growth does not take into account the depletion of 

natural resources which might lead to pollution, congestion & disease.  

Development however is concerned with sustainability which means meeting the needs of the present without 

compromising future needs. These environmental effects are becoming more of a problem for Governments now that 

the pressure has increased on them due to Global warming. 

 

 

How to measure Development? 

The logic behind development of Human Development Index (HDI) was to do away with the inherent weakness of 

use of GDP as measure of development.  

HDI is a part of the Human Development Report, which is an editorially independent annual publication of 

UNDP(United Nation Development Program).  

The report was first launched in 1990 by the Pakistani Economist Mahbub ul Haq and Indian Nobel laureate 

Amartya Sen.  

Its objective was to place people at the centre of the development process in terms of economic debate, policy and 

advocacy. ―People are the real wealth of a nation,‖ was the opening line of the first report in 1990.  

This report ranks the countries on the basis of the Human Development Index.  

Theme:- Human Development for Everyone(2016) 

Work for Human Development(2015) 

Five Index under HDR(Human Development Report) - 2016 
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About Human Development Index: 

(HDI) is a summary measure of human development. It measures the average achievements in a country in three 

basic dimensions of human development:  

 A long and healthy life  

 Access to knowledge  

 A decent standard of living.  

It also includes: 

 Inequality-adjusted HDI (IHDI)  

 Gender related Development Index (GDI)  

 Multidimensional Poverty Index (MPI) 

 

The HDI is the geometric mean of normalized indices measuring achievements in each dimension, viz. Life 

Expectancy Index, Education Index, GNI Index. They are shown in the following graphics:  

 

 

There are two steps to calculating the HDI.  

Step 1. Creating the dimension indices  

Step 2. Aggregating the sub-indices to produce the Human Development Index 

 

 In the first step, the Minimum and maximum values (goalposts) are set in order to transform the indicators into 

indices between 0 and 1.  

 The minimum value for life expectancy is 20 years while maximum value is 85 years. It is based on the premise 

that in 20th century, no country had a minimum life expectancy below 20 years.  
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 In education, minimum value is 0, while maximum value is 18 years of schooling with 25 mean years of 

schooling.  

 GNI is 100 dollars at minimum while 75000 at maximum.  

 Maximum value of GNI at 75000 dollars per year is based upon a study by Kahneman and Deaton (2010) that 

there is a virtually no gain in human development and well-being from annual income beyond $75,000.  

Dimension Indicator  Minimum Maximum 

Health  Life expectancy  20 85 

Education  Mean year of schooling 

Expected year of schooling 

0 

0 

25 

18 

Standard of living Gross national income per 

capita(PPP 2011$)  

100 75,000 

 

 

Having defined the above values, the sub-indices are calculated as follows:  

 

 valueminimum valuemaximum

 valueminimum valueactual
IndexDimension 




  

 

 

After that, the HDI is calculated as geometric mean of the three dimension indices.  

Indicator  Minimum 

Life expectancy  68.3 

Mean year of schooling 

Expected year of schooling 

6.3 

11.7 

Gross national income per capita(PPP 2011$)  $5663 

 

 Life expectancy at birth: In India, it has increased from 68 years to an average of 68.3 years — 69.9 years for 

women and 66.9 years for men. 

 Access to knowledge: India‘s expected years of schooling remains at 11.7 years, while mean years of schooling 

increased from 5.4 to 6.3 years. 

 India‘s Gross National Income (GNI) based on per capita purchasing power parity (PPP): It has risen 

from $5,497 to $5,663. 
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 HIGHLIGHT 2016 HDR REPORT 

 

 Top three countries: Norway (0.949 score), Australia (0.939) and Switzerland (0.939).  

 SAARC countries: Sri Lanka (73) and Maldives (105) were placed in ―high human development‖ category, 

followed by India (131), Bhutan (132), Bangladesh (139), Nepal (144), Pakistan (147) and Afghanistan (169).  

 BRICS Countries: India ranks lowest among BRICS nations. Russia (49), Brazil (79), China (90), South Africa 

(119) and India (131).  

 India related facts: India‘s HDI value increased from 0.428 in 1990 to 0.624 in 2015. However, its average 

annual growth in HDI (1990-2015) was higher than that of other medium HDI countries.  

 

HDI;- 2015- 0.609, India‘s HDI ranking is 130
th

 

1
st
  Norway 2

nd
 Australia 3

rd
  Switzerland  last 188

th
 Niger  

 

The following example:-  
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Inequality-adjusted HDI (IHDI)  

The Inequality-adjusted Human Development Index (IHDI) adjusts the Human Development Index (HDI) for 

inequality in distribution of each dimension across the population.  The IHDI accounts for inequalities in HDI 

dimensions by ―discounting‖ each dimension‘s average value according to its level of inequality.  

If there is no inequality across people, HDI is equal to IHDI. 

 However, in case of inequalities, the value of IHDI is always less than HDI. This implies that the IHDI is the actual 

level of human development (accounting for this inequality), while the HDI can be viewed as an index of ―potential‖ 

human development (or the maximum level of HDI) that could be achieved if there was no inequality.  

The ―loss‖ in potential human development due to inequality is given by the difference between the HDI and the 

IHDI and can be expressed as a percentage.  

 

Inequality-adjusted Human Development Index (IHDI): It is difference between the HDI and IHDI, expressed as 

a percentage of the HDI, indicating the loss in human development due to inequality.  

India‘s HDI was pegged at 0.624, but its value falls 27.2% after being adjusted for inequalities, resulting in a HDI 

value of 0.455.  

Life expectancy adjusted with inequalities between 2010 and 2015 fell 24%, resulting in a value of 0.565.  

The percentage of inequality in education in 2015 was 39.4% or 0.324 and inequality in income 16.1% or 0.512. 

 

Loss in Human Development = HDI(0.609)-IHDI(0.435)= 0.174 

In this parameter India‘s rank is 1 ranker higher than HDI. Now IHDI rank is 131
st
 (2015) 

 

 

Gender related Development Index (GDI) 

The Gender related Development Index (GDI)measures gender inequalities in achievement in three basic dimensions 

of human development as follows:  

 Health, which is measured by female and male life expectancy at birth  

 Education, which is measured by female and male expected years of schooling for children and female and male 

mean years of schooling for adults ages 25 and older. 

 Standard of living, Command over economic resources, measured by female and male estimated earned income  

 

The index shows the loss in human development due to inequality between female and male achievements in these 

dimensions.  

It ranges from 0, which indicates that women and men fare equally, to 1, which indicates that women fare as poorly 

in comparison to their male counterparts as possible in all measured dimensions.  

Rank:- Estonia- 1.030 and Latvia Russia>1 sweden - 0.999  

India - 0.795 . 



VEDANTA INSTITUTE  TEST 1 MATERIAL - 20th April 

 

SCO 209, SECOND FLOOR, SECTOR 36-D, CHANDIGARH. PH. 8054369515 http://www.vedantainstitute.in/ 23 

 

In order to address shortcomings of the GDI, a new index Gender Inequality Index (GII) was proposed.  

 

Gender Inequality Index (GII)  

This index measures three dimensions :- 

 Reproductive Health: i. mortality rate ii. Adolescence  

 Empowerment: i.Parliament ii. HSC 

 Labor Market Participation;- labour force, participation in economic activity 

 

 

Multidimensional Poverty Index (MPI) The Multidimensional Poverty Index (MPI) identifies multiple 

deprivations at the individual level in health, education and standard of living. It uses micro data from household 

surveys, as basis of deprivation of Cooking fuel, Toilet, Water, Electricity, Floor, Assets.  Each person in a given 

household is classified as poor or non-poor depending on the number of deprivations his or her household 

experiences. These data are then aggregated into the national measure of poverty. The indicator thresholds for 

households to be considered deprived are as follows:  

 Education School attainment: no household member has completed at least six years of schooling.  

 School attendance: a school-age child (up to grade 8) is not attending school.  

 Health  

 Nutrition: a household member (for whom there is nutrition information) is malnourished, as measured by the 

body mass index for adults (women ages 15–49 in most of the surveys) and by the height-for-age z score 

calculated using World Health Organization standards for children under age 5.  

 Child mortality: a child has died in the household within the five years prior to the survey.  

 

1. Tendulkar committee Methodology 

2. Using household consumption expenditure  

3. Survey data collected by the NSSO in its 68
th
 round 2011 based on PC(Planning commission) estimates 

4. Now planning commission is replaced by NITI AYOG. 

 

Tendulkar committee report 

 



VEDANTA INSTITUTE  TEST 1 MATERIAL - 20th April 

 

SCO 209, SECOND FLOOR, SECTOR 36-D, CHANDIGARH. PH. 8054369515 http://www.vedantainstitute.in/ 24 

 

 According to world Bank  

 31.7% poor people, they earned less than $ 1.25/day 

 According to MPI 55.3%. 
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Gini coefficient:- TheGini coefficient(sometimes expressed as aGiniratio or a normalizedGiniindex) (/dini/ jee-nee) 

is a measure of statistical dispersion intended to represent the income distribution of a nation's residents, and is the 

most commonly used measure of inequality. 

 

 

 

 

 

 

 

 Poor 30% own only 2% of nation‘s wealth 

 Rich 10% own 50% of nation‘s wealth 

 

 

Note:Computation of the Multi-Dimensional Poverty Index (MDPI) reveals that, despite recent progress in poverty 

reduction, more than 2.2 billion people are either near or living in multidimensional poverty. 

 

India was ranked 131 in the 2016 Human Development Index (HDI) among the 188 countries.  India scored 0.624 

and was placed in medium human development category. 

 

 

January 23, 2016 

Sri Lanka tops in 2015 HDI in South Asia Region  
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Sri Lanka has maintained its high ranking in 2015 human development index (HDI) in the South Asia Region.  

In the 2015 Global Human Development Report (HDR) released by UN Development Programme (UNDP) Sri 

Lanka was ranked 73rd with an HDI value of 0.757.  

Key facts Rankings of other seven South Asian Countries are Maldives (104), India (130), Bhutan (132), Bangladesh 

(142), Nepal (145), Pakistan (147) and Afghanistan (171). 

 India and Bhutan fall under the medium human development countries category. While Nepal, Pakistan and 

Afghanistan fall under low human development countries category.  

 

In the 2014 report, Sri Lanka had occupied the 74th place. Since the end of the civil war in 2009, the island nation‘s 

rank went up by five positions.  

 

Human Capital Index 

 

About Human Capital Index 

 The Human Capital Index measures countries‘ ability to nurture, develop and deploy talent for economic 

growth.  

 It is based on 46 indicators about how well countries are developing and deploying their human capital, focusing 

on education, skills and employment.  

 The WEF report of HCI presents an analysis by focusing on a number of key issues that can support better 

design of education policy and future workforce planning. 

 

India was ranked low at 105th position out of 130 countries globally on the 2016 Human Capital Index (HCI), which 

was recently released in the World Economic Forum (WEF) report.  

The report was released by Geneva-WEF in the Chinese city of Tianjin at its Annual Meeting of New Champions 

which is also known as `Summer Davos‘ summit.  

 

Key Facts 

 

Top 10 Countries in 2016 HCI: Finland (1st position), Norway (2nd), Switzerland (3rd), Japan (4th), Sweden (5th), 

New Zealand (6th), Denmark (7th), Netherlands (8th), Canada (9th) and Belgium (10th).  

India‘s Neighbours: Sri Lanka (50th), China (71st), Bhutan (91st), Bangladesh (104th), Nepal (108th) and Pakistan 

(118th).  

Among BRICS countries: India is ranked lowest as against Russia (28th), China (71st), Brazil (83rd) and South 

Africa (8th).  

In the 2015 edition of HCI, India had ranked 100th out of total 124 countries.  
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India related: India has got better rankings HCI‘s indicators such as quality of education system (39th), staff 

training (46th) and ease of finding skilled employees (45th). 

 India is the second largest country in the global distribution of tertiary degree holders share at nearly 78 million 

after China (2.5 million) in STEM subjects (science, technology , engineering and mathematics).  

India‘s concern: 

 India has optimised just 57% of its human capital endowment. Its youth literacy rate is still only 90% (103rd in 

the world).  

 In case of labour force participation, India ranks low as it has world‘s largest employment gender gaps (121st).  

 

 MEASUREMENT OF GROWTH 

National Income is the money value of all goodsand services produced in a country during a year . It includes income 

from all the productive sectorssuch as Agricultural, Industrial and Service Industry. According to Central Statistical 

Organization, ―National income is the sum total of factor incomes earned by normal residents of a country in the 

form of wages, rent, interest and profit in an accounting year." 

HISTORY 

 In 1876, DadaBhai Naoroji was the first person to prepare estimates of national income and per capita income 

for the year 1867-68. DadaBhai Naoroji estimated national income at Rs 340 crore and per capita income of Rs 20.  

 Professor V.K.R.V. Rao estimated National Income for the year 1931-32 at Rs 1689 crore and per capita income 

at Rs 62.  

 Ministry of Commerce (Govt. of India) estimated national income at Rs 6234 crore and per capita income at Rs 

198 for the year 1945-46.  

 Presently Central Statistical Organization measures the national income of the country. 

 

The basic concepts in national income are  

 

 Gross Domestic Product (GDP)  

 Gross National Product (GNP)  

 Net Domestic Product (NDP)  

 Net National product at Factor Cost or National Income  

 Net Domestic product at market prices  

 Net Domestic product at Factor Cost 

 Income from Domestic Product accruing to Private Sector  

 Private Income  

 Personal Income  

 Personal Disposable Income 

 

DEFINITIONS  

 

  Gross Domestic Product: It is the money value of all final goods and services produced in the domestic 

territory of the country during an accounting year. 



VEDANTA INSTITUTE  TEST 1 MATERIAL - 20th April 

 

SCO 209, SECOND FLOOR, SECTOR 36-D, CHANDIGARH. PH. 8054369515 http://www.vedantainstitute.in/ 28 

  Gross Domestic Product at Market Price: GDP at market price is defined as the market value of the output 

of final goods and services produced in the domestic territory of a country by all the producers during an 

accounting year. 

  Gross Domestic Product at Factor Cost: It is the sum of net value added by all the producers in the domestic 

territory of the country and a consumption of fixed capital during an accounting year. 

 Net Domestic Product: NDP at Market Price or Net domestic income is the market value of final goods and 

services produced by all the producers in the domestic territory of a country exclusive of depreciation during a 

year. 

        NDPmp = GDPmp - Depreciation 

 Gross National Product at Market price: The market value of final goods and services produced within the 

domestic territory of a country, including net factor income received from abroad.GNP includes both earnings 

from net exports as well as net factor earnings. It is the measure of the current output of economic activity in the 

country. 

  GNPmp = GDPmp + Net factor income from Abroad.  

 Net National Product (NNP): The market value of final goods and services after providing for depreciation. 

The consumption of fixed capital or fall in the value of capital due to wear and tear is called depreciation. 

       NNPmp = GNPmp – Depreciation 

 

 National Income:  National income means the sum of all incomes earned by resource suppliers for their 

contribution of land, labour, capital and entrepreneurial ability which go to intake year‘s net production. 

        NNPfc = NNPmp - Indirect Taxes + Subsidies 

 

GDP Market value all final goods & services produced within country for a given time 

period 

NDP GDP – Depreciation 

GDP 

Deflator 

GDP adjusted due to inflation on a base year = Nominal GDP / Real GDP 

Factor Cost Labor (Wages) + Land (Rent) + Capital (Interest) + Entrepreneurship (Profit) 

Market 

Price 

Factor cost + Taxes – Subsidies 

GDP @ 

Market 

Price 

GDP @ Factor cost + Taxes – Subsidies 

GNP GDP + Net Income from abroad 

Net Income 

abroad 

Income of Indians abroad – Income of foreigners in India 

NNP @ 

Market 

GNP – Depreciation 
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Measur

ement 

of 

Nationa

l 

Income 

 

The 

flow of production, income and expenditure never stops. It is a circular flow without a beginning or an end. 

Production generates income; income generates demand for goods and services. And demand leads to expenditure on 

the goods and services produced, so that, the circle of production, income and expenditure always continues. 

Production aspects point to the flow of goods and services in the economy or the process of value adding. Income or 

distribution aspects points to the generation of income in terms of the wages, interest, rent and profit and, expenditure 

or disposition aspect indicates disposal of income in terms of consumption expenditure or investment expenditure. 

GDP Calculation Methods 

Income Method Expenditure Method Production Method (GVA) 

 

Income Method → Based on factor cost → WIPR 
 Factor cost = Labor (Wages) + Capital (Interest) + Entrepreneurship (Profit) + Land (Rent) 

 GDP @ Current Market Price = GDP @ Factor cost + Taxes – Subsidies 

 GDP @ Current Market Price when adjusted for inflation → GDP @ Constant market prices 

 

Expenditure Method → Private Consumption + Investment + Government + Foreign Expenditure 
 GDP will be calculated as → C + I + G + (X – M) 

 Where C → Private Consumption; I → Investment; G → Purchase; X-M → Foreign Expenditure 

Price 

NNP @ 

Factor Cost 

NNP @ MP – Taxes + Subsidies = National income 

Per capita 

national 

income 

National Income / Total Population 

National 

Disposable 

income 

NNP @ Market Price + Current account transfers 

Private Consumption  Only final consumption is counted 

 New Car Purchased → Will be counted 

 Existing House → Will be calculated as owner paying ―rent‖ to himself 

 Intermediate consumption is not counted 

 Steel, Rubber used to make product → Will not be counted 

New house purchased → Will be counted in investment (Not as Private 

Consumption) 

Investment  New house purchased will be counted 

 Purchase of goods that will be used in future production will be counted 
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Production Method: Gross Value Added (GVA) 

 GDP = Total value added at each stage or 

 GDP = Total Value of Sale – Cost of intermediate goods 

  

GDP doesn‘t cover following 

 Underground Economy 

 Non-Marketed Activities (Mom cooking food for home) 

 Barter Exchanges (Rice given for oranges) 

 Negative Externality (Acid rain) 

 Opportunity cost lost (kids not going to school which could have made difference in future – Human Dev)- 

(HDI) 

 Income Inequality (Gini Coefficient) 

  

CSO GDP calculation till 2015 
 Until now CSO used to do GDP Calculation at factor cost by 

 Income Method (WIPR) 

 Production Method : Gross Value Added (GVA) 

 Categorized industries into three parts viz 

 Capital goods, Heavy Machinery, Building, Structure will be counted 

 Leftover Inventory [Rubber, steel, car] will be counted 

Share, Bond, Debenture will be counted 

Gov. Purchase  Salary to employees will be counted 

 FCI food grain purchase will be counted 

Transfer Payments viz. LPG-DBT, Pension, Scholarship, food coupons 

etc →→ gets counted in Private consumption 

Foreign Expenditure Money earned from export  – invested in imports 

As invested in imports is already counted in private consumption 
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 CSO utilizes data from the following 

 

Goods  

 ASI – Annual survey of industry 

 IIP – Index of industrial production 

 Economic census 

NSSO Surveys 

Services  

 CBDT – Central board of direct taxes 

 CBEC – Central board of excise & 

customs 

CPI-Indexes 

 

CSO Reforms 2015 for GDP Calculation – Income Method 

 

Before After 

Wages 

 Only salary 

 

Compensation 

 Salaries + Social security contribution by employer to 

Employee 

 

Profit Mixed income / OS 

 Only workers / laborers get wages 

 Entrepreneurs get ―profit‖ 

Informal & unorganized family owned Agro, 

cottage industries were not taken into 

account 

Hence the concept of Mixed income (MI)/ operating surplus 

(OS) 

Corporates calculate profit easily but 

unorganized firms find it difficult to separate 

profit  from wages due to lack of standard 

accounting 

Profit of corporates is taken into account along with Mixed 

income or operating surplus as and where applicable 

http://iasmania.com/wp-content/uploads/2016/03/Types-of-industries.png
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Consumption of fixed capital (CFC) 

 System of National Accounts (SNA) → Collaboration among UN, World Bank, IMF, OECD and European 

commission. 

 If capital asset not used than they fall under the category of intermediate goods 

 When production begin & final goods are generated → Calculate CFC accordingly 

GVA at Basic Price 

 Sector wise estimate of Gross value added (GVA) will now be given at basic prices instead of factor cost 

 GVA at Basic Price → GVA at factor cost + Production taxes + Production subsidies 

Production Taxes  

 Independent of Production Volume 

 Stamp Duty 

 Land revenue 

 Professional Tax 

Production Subsidies  

 Independent of production volume 

 Subsidies to Railways 

 Input subsidies to Farmers, small industries 

 Administrative subsidies to cooperatives & corporates 

 

  

  

 

Official GDP of India will now be calculated as 
 GVA (Basic price) → CE + OS/MI + CFC + Production taxes – Production subsidies 

 Sum of GVA at basic price + Product taxes + Product subsidies → GDP at market price 
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 GDP of India → GDP at market price adjusted for inflation 

  

Product Taxes  

 Calculated on per unit of production 

Examples → VAT, EXCISE, Custom, Service 

Tax 

Product Subsidies  

 Calculated on per unit of Production 

 Example include: 

 Food, Petroleum, Fertilizer 

 Interest subvention to farmers 

Subsidies for insurance to households 

  

CSO – GDP Reforms done 

 GDP @ Factor cost will not be official GDP of India 

 GDP @ (Constant) Market price will be official GDP India‘s GDP 

 Base year for GDP calculation changed from 2004 → 2012 

 Use of internationally valid System of National Accounts (SNA) 2008 

 Classified economic activities & their account keeping accordingly 

  

Impact of CSO-GDP Reforms 

 

Agro Coverage  Agro census 2010 included 

 Livestock census 2012 included 

 Meat yield and by-product valuation 

revised 

Crop and livestock activities are segregated 

Rural Coverage  Local bodies – effective coverage of 

their services 

 Informal sector – Latest NSSO survey 

data included 

―Effective Labour Input Method‖ to get data 

from rural activities without modern accounting 

system 

Mining/Mfg Coverage  Sand extraction measurement updated 

 Before → Establishment approach viz. 

―production cost‖. 

 Now ―Enterprise 

approach‖ → production cost + cost of selling 

and marketing. 
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Construction sector accounting updated. 

Corporates Coverage   Before → ASI & IIP data but 

―Sampling method‖ hence not ―complete‖ 

picture. 

 Now Companies‘ Mfg. and service 

production from corporate affairs MCA21 

online database. 

Production data of Financial services (share 

brokers, NBFCs etc.) will be accounted with 

help of SEBI, PFRDA, IRDA 

Services Coverage  Will use service tax collection rates to 

find growth in health, education etc. 

 Earlier CPI AL, RL, IW data was used 

Now just CPI will be used (Rural urban 

combined) 

 

  

What is Base year Price? 

 Represents price of a normal year (Medium term rate of prices – trend rate or average of some year) 

 No major Social, Political or natural disasters to surge or down the prices 

Base year price revision 
 From 2004-05 to 2011-2012, majorly to - 

 Production in consumption basket changing over period of time 

 GDP assessment on contemporary moving of prices 

  

Impact of revision of base year from 2004-05 to 2011-2012 
 GDP growth figure of 7.4% for 2014-15 

 Some of the service industry items are now classified as manufacturing industry 

 Before in % After in % 

GDP growth 2012-13 4.7 5.1 

GDP growth 2013-14 5.0 6.9 

Agri sector share in GDP 17.9 18.7 
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Limitations of National Income Estimation in India 

 

There are limitations in the estimation of National Income in India. These are: 

 

a) The output of the non-monetized sector is totally excluded. A difficulty arises in finding out the imputed value of 

the produce of the non-monetized sector. 

b) Non-availability of data about the income of small producers or household enterprises. 

c) Lack of differentiation in economic functions. 

d) Absence of data on income distribution. 

e) The illegal income remains unreported. 

 

 

 

 

 

Industry sector share in GDP 26.1 31.7 

Services sector share in GDP 56.1 49.1 
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INDIAN POLITY AND CONSTITUTION 

 
Article is defined as:- A particular section or item of a series in a written document, as in a contract, constitution, or 

treaty.  

Schedules are lists in the Constitution that categorize and tabulate bureaucratic activity and policy of the Government.  

The entire Constitution is divided into various parts like part 1, 2, 3 etc. Clauses are individual explanations for certain 

articles. The Constitution also has many schedules, giving details of various rules and regulations, limitations etc 
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SALIENT FEATURES OF INDIAN CONSTITUTION 
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The Indian Constitution has some outstanding features which distinguish it from other constitutions. The framers of our 

constitution studied other constitutions, selected their valuable features and put them with necessary modifications in 

our constitution. Ours is not a borrowed constitution, though it has been influenced by other constitutions. 

The framers of the constitution of India did not aim at a completely new or original constitution. They just wanted to 

produce "a good and workable" constitution. And they succeeded doing this. The fact that the constitution, till now, has 

been working satisfactorily is a testimony to its quality and utility. The salient features of the constitution are analysed 

below. 

1.Written Constitution: 
There are two types of constitutions in the world. Most of the constitutions are written. The first modern written 

constitution was the American constitution. On the other hand, the British constitution is unwritten. It consists of 

customs and conventions which have grown over the years. In India, we have a written constitution. The framers of our 

constitution tried to put everything in black and white. 

 

2.Lengthiest Constitution: 
The Constitution of India is the longest one in the world. Originally it had 395 Articles and 8 schedules.During the 

period since 1950 a few Articles have been deleted, but many more have been added through amendments. 

Today the constitution has 395 Articles and 12 schedules.However there is a view that the constitution today has 444 

Articles.Originally the constitution had 22 parts. Now it has 24 parts. 

The constitution became lengthy mainly due to the following factors. 

(a) The constitutional fathers wanted to put everything in great detail. 

(b) In other federations, there are two constitutions: one for the federation and the other for the states. In India, the states 

do not have separate constitutions. The powers of states along with the powers of the federation have been stated in one 

constitution. 

(c) The Government of India Act, 1935 was in operation when India got independence. Our leaders were familiar with 

this Act. They borrowed heavily from this lengthy Act while framing our constitution. 

(d) India is a country of great diversity. It is a country of several minorities; it has many languages, castes, races and 

religions. The problems and interests of these different groups have found place in the constitution. 

(e) Good features of other constitutions have been included, with necessary modifications, in our constitution. For 

example, we have brought the 'bill of rights' from the American constitution, parliamentary system of government from 

the British constitution and Directive Principles of State Policy from the Irish constitution. 

While including these elements of other constitutions in our constitution Ambedkar said the framers of our constitution 

tried to remove their faults and suit them to our conditions. 

(f) Many members of the Constituent Assembly were "lawyer-politicians". They have made the constitution not only 

long, but also extremely complicated. 

Ivora Jennings has described our constitution as a 'lawyer's paradise'. 

Jennings says that a constitution should be intelligible to common people, but they fail to clearly understand the Indian 

constitution which is very complex. Every article of this constitution can be interpreted by the higher judiciary, and 

lawyers, while interpreting, different articles, further complicate the constitution. 

3.Partly Rigid, Partly Flexible: 

Whether a constitution is rigid or flexible depends on the nature of amendment. If the constitutional laws and ordinary 

laws are amended separate ways, it is a rigid constitution. On the contrary, in a flexible constitution constitutional laws 

and ordinary laws are amended in the same way. 

Some provisions of the Constitution of India can be amended by the Indian Parliament with simple majority. The 

amendment of most other provisions of the constitution requires a special majority in both houses of the parliament. 

There are some other provisions of constitution which cannot be amended by the parliament alone. 
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In case of such provision the amending bill has first to be approved by both houses of parliament by a special majority 

(with the support of two-thirds of the members of each house present and voting). Then it has to be ratified by the 

legislatures of at least half of the states of India. 

These different amendment procedures make our constitution partly flexible and rigid. In fact, there is a balance 

between rigidity and flexibility in our constitution. 

Some amount of flexibility was introduced into our constitution in order to encourage its growth. Nehru feared that if a 

constitution is too rigid, it will be stagnant. 

4.Parliamentary Democracy: 

In India, there is a parliamentary form of govern The majority party in the Lower House (Lok Sabha) forms 

government. The Council Ministers is responsible to the Lok Sabha. The Cabinet is the real executive head. In 

Presidential form of government, the President is the executive head. In India, the President is only the nominal head. 

In Britain, the monarchy is hereditary. But in India, the post of President is elective our founding fathers adopted the 

parliamentary model for two reasons. Firstly, they believed that a parliamentary form of government would be more 

responsible democratic than the presidential form of government. 

Secondly, they were, to so extent, familiar with the parliamentary form of government during the British rule 

particularly after the implementation of the Government of India Act, 1935. 

5.Role of Conventions: 

Though India has a very detailed constitution, there is some scope for conventions to influence its functioning. On 

some vital issues constitution is silent and one has to depend upon well-established parliament conventions on such 

occasions. 

For example, the constitution does not say whether government, defeated on a 'snap vote' in the Lok Sabha, will be 

required to resign whether the recommendation of a defeated government for the dissolution of the Sabha is to be 

accepted by the President of India. 

6.Federal Government with Unitary Bias: 

India is a federation, although word 'federation' does not find a place in the whole text of the Indian Constitution. The 

elements of federation are present in the Indian Constitution. It is a written and rigid constitution. 

There is dual polity and there is constitutional division of powers between the centre and the states. There is also an 

independent judiciary. The Supreme Court arbitrates the disputes between the centre and the states. 

All these provisions make India a federation. But in Indian Federation, the centre is strong as compared to the states. 

The centre has more financial powers and the states largely depend upon it for their economic development. The 

Planning Commission has emerged as a 'super cabinet' or a 'super state'.The Governor acts as the agent of the centre. 

The centre can reorganize a state, but a state cannot reorganize the centre. In other words, the centre is indestructible 

while the states are destructible. During emergencies, the powers of the centre considerably grow and the states become 

weak. K. C. Where has described the Indian government as 'quasi-federal'. India has also been characterized as 'a 

federal state with unitary spirit.' 

7.Fundamental Rights: 
The Fundamental Rights are guaranteed to the individuals by our constitution. These are enumerated in Pail III of the 

constitution. These rights are fundamental because they are basic to the moral and spiritual development of the 

individual and these rights cannot be easily abridged by the parliament. 
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Now the citizen enjoys six fundamental rights,originally there were seven fundamental rights. One of them was taken 

away from Part III of the constitution by the Forty-fourth Amendment Act, 1978. As a result, the Right to Property is no 

longer a fundamental right. Since 1978, it has become a legal right. 

An individual can now own property; he can enjoy it or dispose of it. But when the government takes it away, he cannot 

go for a writ challenging the validity of the government's action. 

The six fundamental rights are - (1) Right to Equality, (2) Right to Freedom, (3) Right against Exploitation, (4) 

Right to Freedom of Religion, (5) Cultural and Educational Rights and (6) Right to Constitutional Remedies. The 

Fundamental Rights are subject to some restrictions. 

The idea of fundamental rights has been borrowed from the American Constitution. 

Any citizen of India can seek the help of High Court or Supreme Court of India if any of his fundamental rights is 

undermined by the government or any institution or any other government. The fundamental rights, granted to the 

citizen, cannot be amended in the normal manner. They can be amended with two-third majority in each house of the 

Parliament. 

8.Directive Principles of State Policy: 

The Directive Principles of State Policy are enumerated in Part IV of the constitution. They are instructions or 

directives from the constitution to the state and the government. It is the duty of the government to implement them. 

Originally there were 20 Directive Principles. Three more were added by the 42nd Amendment Act, 1976. Thus, in 

total, there are now 23 Directive Principles. 

Some of the important Directive Principles are: (1) There should not be concentration of wealth and means of 

production to the detriment of common man; (2) There should be equal pay for equal work for both men and women; 

(3) Workers should be paid adequate wage; (4) Weaker sections of the people, Scheduled Caste and Scheduled Tribe 

people should be given special care; (5) The state should promote respect for international law and international peace. 

In general, the Directive Principles aim at building a Welfare State. The Directive Principles are not enforceable in a 

Court of Law, but they are nevertheless fundamental in the governance of the country. These principles provide the 

criteria with which we can judge the performance of the government. 

9.An Independent and Integrated Judiciary: 

An independent judiciary is a none of any federation. The judiciary in India is independent and impartial. It is an 

integrated judiciary with the Supreme Court at the apex of the hierarchy. The High Courts stand in its middle, and the 

lower courts are located at its bottom. 

The Judges security of tenure and it is extremely difficult to remove any Judge of the Supreme or of the High Court 

through impeachment. Recently the Parliament failed to impeach Justice Ramaswamy of the Supreme Court who was 

charged with corruption. Soft a single Judge in India has been removed from office through removal. 

The Supreme Court and the High Court have the power of Judicial Review. They have the power to declare acts of 

legislatures and actions of the Executive ultra such acts or actions are found to be in conflict with the provisions of the 

constitution. 

The Supreme Court of India has the power of Judicial Review. In the United of America there is judicial dominance. 

The Supreme Court of America can declare invalid if it violates natural justice. For many years it was maintained that 

the Su Court of India did not have this power. But now it is the view of the Supreme C India that it can declare any law 

ultra wires if it violates natural justice. 

10.Universal Franchise: 



VEDANTA INSTITUTE  TEST 1 MATERIAL - 20th April 

 

SCO 209, SECOND FLOOR, SECTOR 36-D, CHANDIGARH. PH. 8054369515 http://www.vedantainstitute.in/ 41 

Article 326 of the Constitution of India provides universal adult suffrage. The voting age has now come down from 21 

to 18. Anybody who has completed 18 years of age is eligible to vote in general elections. This is one of the most 

revolutionary aspects of Indian democracy. 

11.Secularism: 

India is a secular state. Although the 42nd Amendment Act, inserted the word 'secular' in the Preamble to the 

constitution, India has been secularism since independence. 

India is a country of several religions and each individual has fundamental profess any religion he likes. The state 

cannot force him to accept any specific India is a secular state. In India, there is no State Religion. In matters relating to 

the state is neutral and non-interfering. It does not patronize any religion. Nor discriminate against any religion. 

12.Single Citizenship: 

In the United States of America, there is double citizenship. An American is a citizen of America and at the same time 

he is also a citizen of the 50 States of America. In India, there is only single citizenship. An Indian is a citizen of India 

only. He is not a citizen of any Indian state. Single citizenship is meant to s national unity and national integration. 

13. Fundamental Duties: 

Fundamental Duties did not form part of the constitution. Ten Fundamental Duties were inserted in Part IV of the 

constitution 42nd Amendment Act, 1976. Some of the important Fundamental Duties are: 

(1) To abide by the constitution and respect the ideals and institutions, the national flag and the national anthem; (2) To 

uphold and protect the sovereignty, unity and integrity of India; (3) To defend the country and render national service; 

(4) To protect and improve the natural environment; (5) To safeguard public property and to abjure violence. 

A new Article - Article 51-A enumerates ten Fundamental Duties. These duties are assigned only to citizens and not to 

aliens. These duties are not justifiable, but, in case of conflict, they will prevail over Fundamental Rights. 

 

HISTORICAL BACKGROUND 

The British came to India in 1600 as traders, in the form of East India Company, which had the exclusive right of 

trading in India under a charter granted by Queen Elizabeth I. In 1765, the Company, which till now had purely 

trading functions obtained the ‗Diwani‘ (i.e., rights over revenue and civil justice) of Bengal, Bihar and Orissa.1 This 

started its career as a territorial power. In 1958, in the wake of the ‗sepoy mutiny‘, the British Crown assumed direct 

responsibility for the governance of India. This rule continued until India was granted independence of August 15, 

1947. 

With Independence came the need of a Constitution. As suggested by M N Roy (a pioneer of communist movement 

in India and an advocate of Radical Democratism) in 1934, a Constituent Assembly was formed for this purpose in 

1946 and on January 26, 1950, the Constitution came into being. However, various features of the Indian 

Constitution and polity have their roots in the British rule. There are certain events in the British rule that laid down 

the legal framework for the organisation and functioning of government and administration in British India. These 

events have greatly influenced our constitution and polity. They are explained here in a chronological order:  

THE COMPANY RULE (1773-1858) 

Regulating Act of 1773 
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This act is of great constitutional importance as (a) it was the first step taken by the British Government to control 

and regulate the affairs of the East India Company in India; (b) it recognized, for the first time, the political and 

administrative functions of the Company; and (c) it laid the foundations of central administration in India.  

Features of the Act 

1. It designated the Governor of Bengal as the ‗governor-general of Bengal‘ and created an Executive Council 

of four members to assist him. The first such governor-general was Lord Warren Hastings.  

2. It made the governors of Bombay and Madras presidencies subordinate to the governor-general of Bengal, 

unlike earlier, when the three presidencies were independent of one another.  

3. It provided for the establishment of a Supreme Court at Calcutta (1774) comprising one chief justice and 

three other judges.  

4. It prohibited the servants of the Company from engaging in any private trade or accepting presents or bribes 

from the ‗natives‘. 

5. It strengthened the control of the British Government over the Company by requiring the Court of Directors 

(governing body of the Company) to report on its revenue, civil, and military affairs in India.  

Pitt‘s India Act of 1784 

In a bid to rectify the defects of the regulating Act of 1773, the British Parliament passed the Amending Act of 1781, 

also known as the Act of Settlement. The next important act was the Pitt‘s India Act2 of 1784. 

Features of the Act 

1. It distinguished between the commercial and political functions of the Company. 

2. It allowed the Court of Directors to manage the commercial affairs but created a new body called Board of 

Control to manage the political affairs. Thus, it established a system of double government.  

3. It empowered the Board of Control to supervise and direct all operations of the civil and military 

government or revenues of the British possessions in India.  

4. Thus, the act was significant for two reasons: first, the Company‘s territories in India were for the first time 

called the ‗British possessions in India‘; and second, the British Government was given the supreme control 

over Company‘s affairs and its administration in India.  

Charter Act of 1833 

This Act was the final step towards centralization in British India. 

Features of the Act 

1. It made the governor-general of Bengal as the governor-general of India and vested in him all civil and 

military powers. Thus, the act created, for the first time, a Government of India having authority over the 

entire territorial area possessed by the British in India. Lord William Bentick was the first 

governor-general of India.  

2. It deprived the governor of Bombay and Madras of their legislative powers. The governor-general of India 

was given exclusive legislative powers for the entire British India. The laws made under the previous acts 

were called as Regulations while laws made under this act were called as Acts.  
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3. It ended the activities of the East India Company as a commercial body, which became a purely 

administrative body. It provided that the company‘s territories in India were held by it ‗in trust for His 

Majesty, His heirs and successors‘.  

4. The Charter Act of 1833 attempted to introduce a system of open competition for selection of civil servants, 

and stated that the Indians should not be debarred from holding anyplace, office and employment under the 

Company. However, this provision was negated after opposition from the Court of Directors.  

Charter Act of 1853 

This was the last of the series of Charter Acts passed by the British Parliament between 1793 and 1853. It was a 

significant constitutional landmark.  

Features of the Act 

1. It separated, for the first time, the legislative and executive functions of the governor-general‘s council. It 

provided for addition of six new members called legislative councilors to the council. In other words, it 

established a separate governor-general‘s legislative council which came to be known as the Indian (Central) 

Legislative Council. This legislative wing of the council functioned as a mini-Parliament, adopting the same 

procedures as the British Parliament. Thus, legislation, for the first time, was treated as a special function of 

the government, requiring special machinery and special process.  

2. It introduced an open competition system of selection and recruitment of civil servants. The covenanted 

civil service was thus thrown open to the Indians also. Accordingly, the Macaulay Committee (the 

Committee on the Indian Civil Service) was appointed in 1854. 

3. It extended the Company‘s rule and allowed it to retain the possession of Indian territories on trust for the 

British Crown. But, it did not specify any particular period, unlike the previous Charters. This was a clear 

indication that the Company‘s rule could be terminated at any time the Parliament liked.  

4. It introduced, for the first time, local representation in the Indian (Central) Legislative Council. Of the six 

new legislative members of the governor-general‘s council, four members were appointed by the local 

(provincial) governments of Madras, Bombay, Bengal and Agra.  

THE CROWN RULE (1858-1947) 

Government of India Act of 1858 

This significant Act was enacted in the wake of the Revolt of 1857 – also known as the First War of Independence or 

the ‗sepoy mutiny‘. The act known as the Act for the Good Government of India, abolished the East India Company, 

and transferred the powers of government, territories and revenues to the British Crown.  

Features of the Act 

1. It provided that India henceforth was to be governed by, and in the name of, Her Majesty. It changed the 

designation of the governor-general of India to that of viceroy of India. He (viceroy) was the direct representative 

of the British Crown in India. Lord Canning thus became the first viceroy of India.  

2. It ended the system of double government by abolishing the Board of Control and Court of Directors.  

3. It created a new office, Secretary of State for India, vested with complete authority and control over Indian 

administration. The secretary of state was a member of the British cabinet and was responsible ultimately to the 

British Parliament.  
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4. It established a 15-memebr Council of India to assist the secretary of state for India. The council was an advisory 

body. The secretary of state was made the chairman of the council.  

5. It constituted the secretary of state-in-council as a body corporate, capable of suing and being sued in India and 

in England.  

‗The Act of 1858 was, however, largely confined to the improvement of the administrative machinery by which the 

Indian Government was to be supervised and controlled in England. It did not alter in any substantial way the system 

of government that prevailed in India.‘ 

Indian Councils Act of 1861, 1892 and 1909 

After the great revolt of 1857, the British Government felt the necessity of seeking the cooperation of the Indians in 

the administration of their country. In pursuance of this policy of association, three acts were enacted by the British 

Parliament in 1861, 1892 and 1909. The Indian Councils Act of 1861 is an important landmark in the constitutional 

and political history of India.  

Features of the Act of 1861 

1. It made a beginning of representative institutions by associating Indians with the law-making process. It thus 

provided that the viceroy should nominate some Indians as non-official members of his expanded council. In 

1862, Lord Canning, the then viceroy, nominated three Indians to his legislative council – the Raja of 

Benaras, the Maharaja of Patiala and Sir Dinar Rao.  

2. It initiated the process of decentralisation by restoring the legislative powers to the Bombay and Madras 

Presidencies. It thus reversed the centralising tendency that started from the Regulating Act of 1773 and 

reached its climax under the Charter Act of 1833. This policy of legislative devolution resulted in the grant 

of almost complete internal autonomy to the provinces in 1937. 

3. It also provided for the establishment of new legislative councils for Bengal, North-Western Frontier 

Province (NWFP) and Punjab, Which were established in 1862, 1866 and 1897 respectively.  

4. It empowered the viceroy to make rules and orders for the more convenient transaction of business in the 

council. It also gave a recognition to the ‗portfolio‘ system, introduced by Lord Canning in 1859. Under this, 

a member of the Viceroy‘s council was made in-charge of one or more departments of the government and 

was authorised to issue final orders on behalf of the council on matters of his department(s).  

5. It empowered the viceroy to issue ordinances, without the concurrence of the legislative council, during an 

emergency. The life of such an ordinance was six months.  

Features of the Act of 1892 

1. It increased the number of additional (non-official) members in the Central and provincial legislative councils, 

but maintained the official majority in them.  

2. It increased the functions of legislative councils and gave them the power of discussing the budget5 and 

addressing questions to the executive.  

3. It provided for the nomination of some non-official members of the (a) Central Legislative Council by the 

viceroy on the recommendation of the provincial legislative councils and the Bengal Chamber of Commerce, and 

(b) that of the Provincial legislative councils by the Governors on the recommendation of the district boards, 

municipalities, universalities, trade associations, zamindars and chambers.  
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4. ‗The act made a limited and indirect provision for the use of election in filling up some of the non-official seats 

both in the Central and provincial legislative councils. The word ―election‖ was, however, not used in the act. 

The process was described as nomination made on the recommendation of certain bodies.  

Features of the Act of 1909 

This Act is also known as Morley-Minto Reforms (Lord Morley was the then Secretary of State for India and Lord 

Minto was the then Viceroy of India).  

1. It considerably increased the size of the legislative councils, both Central and provincial. The number of 

members in the Central legislative Council was raised from 16 to 60. The number of members in the provincial 

legislative councils was not uniform.  

2. It retained official majority in the central Legislative Council but allowed the provincial legislative councils to 

have non-official majority.  

3. It enlarged the deliberative functions of the legislative councils at both the levels. For example, members were 

allowed to ask supplementary questions, move resolutions on the budget, and so on.  

4. It provided (for the first time) for the association of Indians with the executive Councils of the Viceroy and 

Governors. Satyendra Prasad Sinha became the first Indian to join the Viceroy‘s Executive Council. He was 

appointed as the law member. 

5. 5. It introduced a system of communal representation for Muslims by accepting the      concept of 

‗separate electorate‘. Under this, the Muslim members were to be elected only by Muslim voters. Thus, the Act 

‗legalised communalism‘ and Lord Minto came to be known as the Father of Communal Electorate.  

6. It also provided for the separate representation of presidency corporations, chambers of commerce, universities 

and zamindars.  

Government of India Act of 1919 

On August 20, 1917, the British Government declared, for the first time, that its objective was the gradual 

introduction of responsible government in India.7 

The Government of India Act of 1919 was thus enacted, which came into force in 1921. This Act is also known as 

Montagu-Chelmsford Reforms (Montagu was the Secretary of State for India and Lord Chelmsford was the Viceroy 

of India).  

Features of the Act 

1. It relaxed the central control over the provinces by demarcating and separating the central and provincial 

subjects. The central and provincial legislatures were authorised to make laws on their respective list of 

subjects. However, the structure of government continued to be centralised and unitary.  

2. It future divided the provincial subjects 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. The 

reserved subjects, on the other hand, were to be administered by the governor and his executive council 

without being responsible to the legislative Council. This dual scheme of governance was known as 

‗dyarchy‘ – a term derived from the Greek word di-arche which means double rule. However, this 

experiment was largely unsuccessful.  

3. It introduced, for the first time, bicameralism and direct elections in the country. Thus, the Indian Legislative 

Council was replaced by a bicameral legislature consisting of an Upper House (Council of State) and a 
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Lower House (Legislative Assembly). The majority of members of both the Houses were chosen by direct 

election.  

4. It required that the three of the six members of the Viceroy‘s executive Council (other than the 

commander-in-chief) were to be India.  

5. It extended the principle of communal representation by providing separate electorates for Sikhs, Indian 

Christians, Anglo-Indians and Europeans.  

6. It granted franchise to a limited number of people on the basis of property, tax or education.  

7. It created a new office of the High Commissioner for India in London and transferred to him some of the 

functions hitherto performed by the Secretary of State for India.  

8. It provided for the establishment of a public service commission. Hence, a Central Public Service 

Commission was set up in 1926 for recruiting civil servants. 

9. It separated, for the first time, provincial budgets from the Central budget and authorized the provincial 

legislatures to enact their budgets.  

10. It provided for the appointment of a statutory commission to inquire into and report on its working after ten 

years of its coming into force.  

Simon Commission 

In November 1927 itself (i.e., 2 years before the schedule), the British Government announced the appointment a 

seven-member statutory commission under the chairmanship of Sir John Simon to report on the condition of India 

under its new Constitution. All the members of the commission were British and hence, all the parties boycotted the 

commission. The commission submitted its report in 1930 and recommended the abolition of diarchy, extension of 

responsible government in the provinces, establishment of a federation of British India and princely states, 

continuation of communal electorate and so on. To consider the proposals of the commission, the British 

Government convened three round table conferences of the representatives of the British Government, British India 

and Indian princely states on the basis of these discussions, a ‗White Paper on Constitutional Reforms‘ was prepared 

and submitted for the consideration of the Joint Select Committee of the British Parliament. The recommendations of 

this committee were incorporated (with certain changes) in the next Government of India Act of 1935. 

Communal Award 

In August 1932, Ramsay MacDonald, the British Prime Minister, announced a scheme of representation of the 

minorities, which came to be known as the Communal Award. The award not only continued separate electorates for 

the Muslims, Sikhs, Indian Christians, Anglo-Indians and Europeans but also extended it to the depressed classes 

(scheduled castes). Gandhi was distressed over this extension of the principle of communal representation to the 

depressed classes and undertook fast unto death in Yeravada Jail (Poona) to get the award modified. At last, there 

was an agreement between the leaders of the Congress and the depressed classes. The agreement, known as Poona 

Pact, retained the Hindu joint electorate and gave reserved seats to the depressed classes.  

Government of India Act of 1935 

The Act marked a second milestone towards a completely responsible government in India. It was a lengthy and 

detailed document having 321 Sections and 10 Schedules.  

Features of the Act 

1. It provided for the establishment of an all-India Federation consisting of provinces and princely states as units. 

The Act divided the powers between the Centre and units in terms of three lists – Federal List (for Centre, with 
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59 items), Provincial List (for provinces, with 54 items) and the concurrent List (for both, with 36 items). 

Residuary powers were given to the viceroy. However, the federation never came into being as the princely 

states did not join it.  

2. It abolished dyarcy in the provinces and introduced ‗provincial autonomy‘ in its place. The provinces were 

allowed to act as autonomous units of administration in their defined spheres. Moreover, the Act introduced 

responsible governments in provinces, that is the governor was required to act with the advice of ministers 

responsible to the provincial legislature. This came into effect in 1937 and was discontinued in 1939. 

3. It provided for the adoption of diarchy at the Centre. Consequently, the federal subjects were divided into 

reserved subjects and transferred subjects. However, this provision of the Act did not come into operation at all.  

4. It 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). However, many restrictions were placed on them.  

5. It further extended the principle of communal representation by providing separate electorates for depressed 

classes (scheduled castes), women and labour (workers).  

6. It abolished the Council of India, established by the Government of India Act of 1858. The secretary of state 

for India was provided with a team of advisors.  

7. It extended franchise. About 10% of the total population got the voting right.  

8. It provided for the establishment of a Reserve Bank of India to control the currency and credit of the country.  

9. It provided for the establishment of not only a Federal Public Service Commission but also a Provincial 

Public Service Commission and Joint Public Service Commission for two or more provinces.  

10. It provided for the establishment of a Federal Court, which was set up in 1937. 

Indian Independence Act of 1947 

On February 20, 1947, the British Prime Minister Clement Atlee declared that the British rule in India would end 

by June 30, 1948; after which the power would be transferred to responsible Indian hands. This announcement was 

followed by the agitation by the Muslim League demanding partition of the country. Again on June 3, 1947, the 

British Government made it clear that any Constitution framed by the Constituent Assembly of India (formed in 

1946) cannot apply to those parts of the country which were unwilling to accept it. On the same day (June 3, 1947), 

Lord Mountbatten, the viceroy of India, put forth the partition plan, known as the Mountbatten Plan. The plan was 

accepted by the Congress and the Muslim League. Immediate effect was given to the plan by enacting the Indian 

Independence Act (1947). 

Features of the Act  

1. It ended the British rule in India and declared India as an independent and sovereign state from August 15, 

1947. 

2. It provided for the partition of India and creation of two independent dominions of India and Pakistan 

with the right to secede from the British Commonwealth.  

3. It abolished the office of viceroy and provided, for each dominion, a governor-general, who was to be 

appointed by the British King on the advice of the dominion cabinet. His Majesty‘s Government in Britain 

was to have no responsibility with respect to the Government of India or Pakistan.  

4. It empowered the Constituent Assemblies of the two dominions to frame and adopt any constitution for 

their respective nations and to repeal any act of the British Parliament, including the Independence act itself.  

5. It empowered the Constituent Assemblies of both the dominions to legislate for their respective territories till 

the new constitutions were drafted and enforced. No Act of the British Parliament passed after August 15, 
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1947 was to extend to either of the new dominions unless it was extended thereto by a law of the legislature 

of the dominion.  

6. It abolished the office of the secretary of state for India and transferred his functions to the secretary of state 

for Commonwealth Affairs.  

7. It proclaimed the lapse of British paramountcy over the Indian princely states and treaty relations with tribal 

areas from August 15, 1947. 

8. It granted freedom to the Indian princely states either to join the Dominion of India or Dominion of Pakistan 

or to remain independent.  

9. It provided for the governance of each of the dominions and the provinces by the Government of India Act 

of 1935, till the new Constitutions were framed. The dominions were however authorized to make 

modifications in the Act.  

10. It deprived the British Monarch of his right to veto bills or ask for reservation of certain bills for his 

approval. But, this right was reserved for the governor-general. The governor-general would have full power 

to assent to any bill in the name of His Majesty.  

11. It designated the governor-general of India and the provincial governors as constitutional (nominal) heads of 

the states. They were made to act on the advice of the respective council of ministers in all matters.  

12. It dropped the title of Emperor of India from the royal titles of the king of England.  

13. It discontinued the appointment to civil services and reservation of posts by the secretary of state for India. 

The members of the civil services appointed before August 15, 1947 would continue to enjoy all benefits 

that they were entitled to till that time. 

At the stroke of midnight of 14-15 August, 1947, the British rule came to an end and power was transferred to the 

two new independent Dominions of India and Pakistan10. Lord Mountbatten became the first governor-general of the 

new Dominion of India. He swore in Jawaharlal Nehru as the first prime minister of independent India. The 

Constituent Assembly of India formed in 1946 became the Parliament of the Indian Dominion.  

MAKINGOF THE CONSTITUTION 

It was in 1934 that the idea of a Constituent Assembly for India was put forward for the first time by M. N. Roy, a 

pioneer of communist movement in India and an advocate of radical democratism. In 1935, the Indian National 

Congress (INC), for the first time, officially demanded a Constituent Assembly to frame the Constitution of India. In 

1938, Jawaharlal Nehru, on behalf the INC declared that ‗the Constitution of free India must be framed, without 

outside interference, by a Constituent Assembly elected on the basis of adult franchise‘. 

The demand was finally accepted in principle by the British Government in what is known as the ‗August Offer‘ of 

1940.  In 1942, Sir Stafford Cripps, a member of the cabinet, came to India with a draft proposal of the British 

Government on the framing of an independent Constitution 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, a Cabinet Mission was sent to India. While it rejected the idea of two 

Constituent Assemblies, it put forth a scheme for the Constituent Assembly which more or less satisfied the Muslim 

League.  

COMPOSITION OF THE CONSTITUENT ASSEMBLY 

The Constituent Assembly was constituted in November 1946 under the scheme formulated by the Cabinet Mission 

Plan. The features of the scheme were: 
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1. The total strength of the Constituent Assembly was to be 389 of these, 296 seats were to be allotted to British 

India and 93 seats to the Princely States. Out of 296 seats allotted to the British India, 292 members were to be 

drawn from the eleven governors‘ provinces and four from the chief commissioners‘ provinces, one from each.  

2. Each province and princely sate (or group of states in case of small states) were to be allotted seats in proportion 

to their respective population. Roughly, one seat was to be allotted for every million population.  

3. Seats allocated to each British province were to be decided among the three principal communities – Muslims, 

Sikhs and general (all except Muslims and Sikhs), in proportion to their population.  

4. The representatives of each community were to be elected by members of that community in the provincial 

legislative assembly and voting was to be by the method of proportional representation by means of single 

transferable vote.  

5. The representatives of princely states were to be nominated by the heads of the princely states.  

It is thus clear that the Constituent Assembly was to be a partly elected and partly nominated body. Moreover, the 

members were to be indirectly elected by the members of the provincial assemblies, who themselves were elected on 

a limited franchise. 

The elections to the Constituent Assembly (for 296 seats allotted to the British Indian Provinces) were held in 

July-August 1946. The Indian National Congress won 208 seats, the Muslim league 73 seats, and the small groups 

and independents got the remaining 15 seats. However, the 93 seats allotted to the princely states were not filled as 

they decided to stay away from the Constituent assembly. 

Although the Constituent Assembly was not directly elected by the people of India on the basis of adult franchise, the 

Assembly comprised representatives of all sections of Indian society – Hindus, Muslims, Sikhs, Parsis, 

Anglo-Indians, Indian Christains, SCs, STs including women of all these sections. The assembly included all 

important personalities of India at that time, with the exception of Mahatma Gandhi and M A Jinnah.  

Working of the constituent assembly 

The Constituent Assembly held its first meeting on December 9, 1946. The Muslim League boycotted the meeting 

and insisted on a separate state of Pakistan. The meeting was thus attended by only 211 members. Dr. 

Sachchidanand Sinha, the oldest member, was elected as the temporary President of the Assembly, following 

the French practice.  

Later, on December 11, 1946, Dr. Rajendra Prasad and H C Mukherjee were elected as the president and 

vice-president of the Assembly respectively . Sir B N Rau was appointed as the Constitutional advisor to the 

Assembly.  

On December 13, 1946, Pandit Nehru moved the historic ‗Objectives Resolution‘ in the Assembly. It was adopted 

by the Assembly on January 22, 1947. It influenced the eventual shaping of the Constitution through all its 

subsequent states. Its modified version forms the Preamble of our Constitution.  

The representatives of the princely states, who had stayed away from the constituent Assembly, gradually joined it. 

On April 28, 1947, representatives of the six states were part of the Assembly. After the acceptance of the 

Mountbatten Plan of June 3, 1947 for a partition of the country, the representatives of most of the other princely 

states took their seats in the Assembly. The members of the Muslim League from the Indian Dominion also entered 

the assembly.  

The Indian Independence Act of 1947 made the following three changes in the position of the Assembly:  
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1. The Assembly was made a fully sovereign body, which could frame any constitution it pleased. The act 

empowered the Assembly to abrogate or alter any law made by the British Parliament in relation to India.  

2. The Assembly also became a legislative body. In other words, two separate functions were assigned to the 

Assembly, that is, making of a constitution for free India and enacting of ordinary laws for the country. These 

two tasks were to be per-formed on separate days. Thus, the Assembly by became the first Parliament of free 

India (Dominion Legislature). Whenever the Assembly met as the Constituent body it was chaired by Dr. 

Rajendra Prasad and when it met as the legislative body, it was chaired by G V Mavlankar. These two functions 

continued till November 26, 1949, when the task of making the Constitution was over.  

3. The Muslim League members (hailing from the areas included in the Pakistan) withdrew from the Constituent 

Assembly for India. Consequently, the total strength of the Assembly came down to 299 as against 389 originally 

fixed in 1946 under the Cabinet Mission Plan. The strength of the Indian provinces (formerly British Provinces) 

was reduced from 296 to 229 and those of the princely states from 93 to 70. 

In addition to the making of the Constitution and enacting of ordinary laws, the Constituent Assembly also 

performed the following functions:  

1. It ratified the India‘s membership of the Commonwealth in May 1949. 

2. It adopted the national flag on July 22, 1947. 

3. It adopted the national anthem on January 24, 1950.  

4. It adopted the national song on January 24, 1950.  

5. It elected Dr Rajendra Prasad as the first president of India on January 24, 1950.  

In all, the Constituent Assembly had 11 session over two years, 11 months and 18 days. The  Constitution-makers 

had gone through the constitutions of about 60 countries, and the Draft Constitution was considered for 114 days. 

The total expenditure incurred on-making the Constitution amounted to Rs 64 lakh.  

On January 24, 1950, the Constituent Assembly held its final session. It, however, did into end, and continued as the 

provisional parliament of India from January 26, 1950 till the formation of new Parliament after the first general 

elections in 1951-52. 

 

COMMITTEES OF THE CONSTITUENT ASSEMBLY 

The Constituent Assembly appointed 22 committees to deal with different tasks of Constitution-making. Out of these, 

10 were on procedural affairs and 12 on substantive affairs these were as follows:  

Committees on Procedural Affairs 

1. Steering Committee (Chairman: Dr K M Munshi)  

2. Rules of Procedure Committee (Chairman: Dr. Rajendra Prasad)  

3. House Committee  

4. Hindi Translation Committee 

5. Urdu Translation Committee  

6. Finance and Staff Committee  
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7. Press Gallery committee  

8. Committee on the effect of Indian Independence Act of 1947 

9. Orders of Business Committee  

10. Credentials Committee.  

 

Facts to remember 

 

Making of the constitution Timeline  

 

1934 The idea of constituent assembly for India was put forward for first time by  

M N Roy . 

1935  Indian National Congress ( INC ) for the first time demanded the constituent assembly to frame the 

constitution of India 

1938  Jawaharlal Nehru on behalf of INC declared constitution of free India must be framed , without outside 

interference  

1940  The demand was finally accepted in principal by the British Government in what is known as ―August 

offer of 1940‖ 

1942  Cripps mission came to India but the its proposal were rejected by Muslim League  

1946   Cabinet Mission came to India recommended for constituent assembly  

1946  In July August . The elections to the constituent assembly were held . 

1946  In November . The Constituent assembly was constituted under the scheme formulated by cabinet mission  

1946  On 9 December, . First meeting was held , Dr Sachchidanand Sinha the oldest member , was elected as 

temporary president of the  Constituent assembly   

1946 11
th
 December . Constituent assembly election was held :-   

Dr Rajender Prasad ( President )  

H C  Mukerjee (Vice President ) 

B N Rao (Advisor) 

1946  13
th
 December ,. ―Objective Resolution ― was moved by  Pt. Nehru in the assembly    

1947     22
nd

 January ,    Objective Resolution was adopted by Assembly  

1947 22
nd

 July. National Flag was adopted  
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1949    26
th
 November ,Constitution of India was adopted  

1950 24
th
 January , National Anthem was adopted ( Jana Gana Mana)  

1950  24
th
 January , National Song was adopted (Vande Matram) 

1950 24
th
 January , constituent assembly held its final session  

1950 24
th
 January , Dr Rajendra  Prasad was elected first President 

1950 26
th
 January , National emblem was adopted   

1950  26
th
 January 1950 constitutuion of India came into force . 

 

Note :  The constituent assembly took 2 years 11 months and 18 days( 11 Sessions ) to frame the constitution . The 

constitution was adopted on 26
th
 November 1949  contained a  Preamble , 395 articles and      8 schedules and 

22 parts .  

Now it contains 448 articles , 12 schedules , 24 parts and 97 amendments  

 

January 26 was selected as the date of commencement of constitution of India because on this day 1930  India 

people observed ‖Independence day ― following the resolution of ―Purna swaraj ― of congress session held in 

midnight of December 31 , 1929  at Lahore. 

 

FRAMING OF THE CONSTITUTION 

 The idea to have Constitution was given by M.N. Roy ( A pioneer of Communist Movement in India) 

 The present constitution was framed by the Constituent Assembly of India setup under Cabinet Mission  Plan 

of May 16, 1946. 

 Composition of constituent Assembly 

 The constituent Assembly consisted of 389 members, , of which 292 were elected by members of the 

Provincial Legislative Assemblies while 93 members were nominated by the princely States. A representative 

for, each of the four  Chief Commissioners Provinces of Delhi, Ajmer- Marwar, Coorg and British Baluchistan  

was also added. 

  Each Province and each Indian State or group of States were allotted the total number of seats proportional to 

their respective population roughly in the ratio of One to a million. 

 The seats in each province were distributed among the three main communities- Muslim, sikh and General, in 

proportion to their respective populations.  

 Member of each community in the proportional representation with single transferable vote.  

 The method of selection in the case of Indian States was to be determined by consultation.  

 But when the Muslim League decided to withdraw its members form the constituent Assembly of India and with 

the creation of a separate Constituent Assembly for Pakistan on July 16, 1947, the membership of the constituent 

Assembly of India was reduced to 299, out of which 229 represented the provinces and 70 were nominated by 

the princely states.  
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DRAFTING COMMITTEE 

Drafting Committee, which bore the responsibility of drafting the constitutional document during the recess 

of the Constituent Assembly, from July 1947 to Sept 1948, was formed on Aug, 29 1947. Its members 

were: 

1. Dr. B.R. Ambedkar- Chairman 

2. N. Gopalaswami Ayyangar 

3. Alladi Krishnaswami Ayyar (a distinguished jurist) 

 K.M Munshi (a distinguished Jurist) 

1. Syyed Mohd. Saadulla 

2. N. Madhav Rao  in place of BL Mitra) 

3. D.P Khaitan (T Krishnamachari, after Khaitan‘s death in 1948) 

 

 

FUNCTIONING OF THE CONSTITUENT ASSEMBLY 

 B. N Rao was appointed the constitutional advisor of the Assembly.  

 The first meeting of the Constituent Assembly took place on Dec 9, 1946 with Dr. Sachindanand Sinha as its 

interim President. Dr. Rajendra Prasad was elected as its President on Dec 11,1946. 

 The Assembly had 13 committees for framing the constitution. The important ones were.  

 

 

 

 

 

 

 

 

 All these committees submitted their reports, which were widely discussed by the constituent Assembly.  

 

 

The Drafting Committee prepared the draft of the Constitution, which came out in the open one Feb 4, 1948 (first 

reading) to elicit the public opinion and reaction to it. The Assembly had a general discussion on it for five days. 

Committee                                                        Chairman 

Union Power Committee                           J L Nehru 

Fundamental Rights and Minority Committee          J B Patel  

Provincial Constitution Committee                   V B Patel 

Union Constitution Committee                      J L Nehru 

DraftingCommittee                             B R Ambedkar 

FlagCommittee                                 JB Kriplani  

Steering Committee                             Rajendra prasad  

ENACTMENT OF THE CONSTITUTION 
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The Constituent Assembly next met on Now 15, 1948 when the provisions of the Draft were considered and 

discussed   in detail (second reading). During this stage, as many as 7,653 amendments were proposed and 2,473 

were actually discussed in the Assembly.  

The third reading of the draft started on Nov 14,1949. It was finally passed and accepted on Nov 26,1949. The last 

session of the Assembly was held on Jan 24,1950, which unanimously elected Dr. Rajendra Prasad as the president of 

India. In all, 284 member of the Assembly signed the official copies of the Indian Constitution which came into 

effect on Jan 26,1950, known and celebrated a preamble, 395 articles & 8 schedules (12 at present).Constituent 

Assembly took 2 years- 11 months- 18 days to complete the constitution.  

Although Constitution was ready on Nov 26, 1949 but was delayed till Jan 26, 1950 because in 1929 on this day 

Indian National Congress demanded ―Poorna Swaraj‖ in Lahore session under J.L. Nehru. [Some of the provisions as 

those related to citizenship, elections, provisional Parliament etc, were given immediate effect]. 

Constituent Assembly adopted our National Flag on July 22, 1947. It was designed by Pingali Venkaiah of Andhra 

Pradesh. 

 

 

 

 

 

 

BORROWED FEATURES OF CONSTITUTION 

 

 
Following are the borrowed features of constitution from different countries. 

From U.K. 

 Nominal Head  President (like Queen) 

 Cabinet System of Ministers 

 Post of PM 

 Parliamentary Type of Govt. 

 Bicameral Parliament 

 Lower House more powerful 

 Council of Ministers responsible to Lowe House 

 Speaker in Lok Sabha 

From U.S. 

 Written Constitution 

 Executive head of state known as President and his being the 

Supreme Commander of the Armed Forces 

 Vice- President as the ex-officio Chairman of Rajya Sabha 

 Fundamental Rights 

 Supreme Court 

 Provision of States 

 Independence of Judiciary and judicial review 

 Preamble 

 Removal of Supreme court and High court Judges 

From USSR 
 Fundamental Duties 

 Five year Plan 

From AUSTRALIA  Concurrent list 
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 Language of the preamble 

 Provision regarding trade, commerce and intercourse 

From JAPAN  Law on which the Supreme Court function 

From WEIMAR 

CONSTITUION OF 

GERMANY 
 Suspension of Fundamental Rights during the emergency 

From CANADA 

 Scheme of federation with a strong centre 

 Distribution of powers between centre and the states and placing. 

Residuary Powers with the centre 

From IRELAND 

 Concept of Directive Principles of States Policy(Ireland borrowed 

it from SPAIN) 

 Method of election of President 

 Nomination of members in the Rajya Sabha by the President 

 

 

SCHEDULE OF THE CONSTITUTION 

 

First 

Schedule 

 List of States & Union Territories 

Second 

Schedule 

 Salary of President, Governors, Chief Judges, Judges of High Court and Supreme 

court, Comptroller and Auditor General 

Third 

Schedule 

 Forms of Oaths and affirmations 

Fourth 

Schedule 

 Allocate seats for each state of India in Rajya Sabha 

Fifth 

Schedule 

 Administration and control of scheduled areas and tribes 

Sixth 

Schedule 

 Provisions for administration of Tribal Area in Asom, Meghalaya, Tripura, 

Mizoram & Arunachal Pradesh 

Seventh 

Schedule 

 Gives allocation of powers and functions between Union & States. It contains 3 lists 

1. Union List (For central Govt) 97 Subjects. 

2. States List (Powers of State Govt) 66 subjects 

3. Concurrent List (Both Union & States) 47 subjects. 

Eighth 

Schedule 

 List of 22 languages of India recognized by Constitution 

1. Assamese 2. Bengali 3. Gujarati 

4. Hindi 5. Kannada 6. Kashmiri 

7. Manipuri 8. Malayalam 9. Konkani 
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10. Marathi 11. Nepali 12. Oriya 

13. Punjabi 14. Sanskrit 15. Sindhi 

16. Tamil 17. Telugu 18. Urdu 

19. Santhali 20. Bodo 21. Maithili  

22. Dogri    

 Sindhi was added in 1967 by 21 Amendment 

 Konkani, Manipuri ad Nepali were added in 1992 by 71 amendment Santhali, 

Maithili, Bodo and Dogri were added in 2003 by 92 amendment 

(Note:- classical language added in constitution :- 2004- Tamil, 2005 – Sanskrit 

2008- telugu , 2008-kannadda, 2013- Malayalam, 2014- Oriya) 

Ninth 

Schedule 

 Added by Ist amendment in 1951. Contains acts & orders related to land tenure, 

land tax, railways, industries.{Right of property not a fundamental right now} 

Tenth 

Schedule 

 Added by 52
nd

 amendment in 1985. Contains provisions of disqualification of 

grounds of defection 

Eleventh 

Schedule 

 By 73
rd

 amendment in 1992. Contains provisions of Panchayati Raj. 

Twelfth 

Schedule 

 By 74
th

 amendment in 1992. Contains provisions of Municipal Corporation. 
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Parts of the Constitution 

 

Part Article Deals with 

Part I  Articles 1-4 Territory of India, admission, establishment or formation of new states 

Part II Articles 5-11 Citizenship 

Part III  Articles 12-35 Fundamental Rights 

Part IV Articles 36-51 Directive Principles of State Policy 

Part IV 

A  
Article 51-A Duties of a citizen of India. It was added by the 42nd Amendment in 1976 

Part V  Articles 52-151 Government at the Union level 

Part VI  Articles 152-237 Government at the State level 

Part 

VII  
Article 238 

Deals with states in Part B of the First Schedule. It was repealed by 7th 

Amendment in 1956 

Part 

VIII  
Articles 239-241 Administration of Union Territories 

Part IX Article 242-243 
Territories in Part D of the First Schedule 

and other territories. It was repealed by 7th Amendment in 1956 

Part X  Articles 244-244 A Scheduled and tribal areas 

Part XI  Articles 245-263 Relations between the Union and States 

Part 

XII  
Articles 264-300 Finance,, property,, contracts and suits 

Part 

XIII 
Articles 301-307 

Trade,, commerce and travel within the 

territory of India 

Part 

XIV  
Articles 308-323 Services under the Union and States 

Part 

XIV-A 

Articles 

323A-323B 

Added by the 42nd Amendment in 1976 

and deals with administrative tribunals to hear disputes and other complaints 

Part 
Articles 324-329 Election and Election Commission 
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XV 

Part 

XVI 
Articles 330-342 

Special provision to certain classes ST/SC 

and Anglo Indians 

Part 

XVII  
Articles 343-351 Official languages 

Part 

XVIII  
Articles 352-360 Emergency provisions 

Part 

XIX 
Articles 361-367 

Miscellaneous provision regarding exemption of the President and governors 

from criminal proceedings 

Part 

XX 
Article 368 Amendment of Constitution 

Part 

XXI  
Articles 369-392 Temporary,, transitional and special provisions 

Part 

XXII 
Articles 393-395 

Short title, commencement and repeal 

of the Constitution 
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ANCIENT INDIAN HISTORY 

INDUS VALLEY CIVILIZATION 

 

 The Indus Valley Civilization was an ancient civilization thriving along the Indus River and the 

Ghaggar-Hakra River in what is now Pakistan and north-western India. Among other names for this 

civilization is the Harappan Civilization, in reference to its first excavated city of Harappa. 

 An alternative term for the culture is Saraswati-Sindhu Civilization, based on the fact that most of the Indus 

Valley sites have been found at the Halkra-Ghaggar River. 

 R.B. Dayaram Sahni first discovered Harappa (on Ravi) in 1921. R.D. Banerjee discovered Mohenjodaro or 

‗Mound of the Dead‘ (on Indus) in 1922. Sir John Marshal played a crucial role in both these. 

 Harappan Civilization forms part of the proto history of India and belongs to the Bronze Age. 

 Mediterranean, Proto-Australoid, Mongoloids and Alpines formed the bulk of the population, though the first 

two were more numerous. 

 More than 100 sites belonging to this civilization have been excavated. 

 According to radio-carbon dating, it spread from the year 2500 – 1750 BC. 

 Copper, bronze, silver, gold were known but not iron. 

 

GEOGRAPHICAL EXTENT 

 Covered parts of Punjab, Sindh, Baluchistan, Gujarat, Rajasthan and some parts of Western UP. It extended 

from Manda in Jammu in the north to Daimabad in the south and from Alamgirpur in W. UP to Sutkagendor in 

Baluchistan in the west. 

 Major sites in Pakistan are Harappa (on Ravi in W Punjab), Mohenjodaro (on Indus), Chanhu-Daro (Sindh), 

etc. In India, major sites are Lothal, Rangpur and Surkotda (Gujarat), Kalibangan (Rajasthan), Banwali 

(Hissar), and Alamgirpur (Western UP). 

 Largest and the latest site in India is Dholavira in Gujarat. Dr. J.R Joshi and Dr. R.S. Bisht were involved in it. 

INDUS VALLEY CIVILIZATION TOWN PLANNING 

 

 Elaborate town-planning. It followed the Grid System. Roads were well cut, dividing the town into large 

rectangular or square blocks. Lamp posts at intervals indicate the existence of street lightning. Flanking the 

streets, lanes and by-lanes were well-planned houses. 

 Used burnt bricks of good quality as the building material. Elsewhere in the contemporary world, mud-bricks 

were used. 

 Houses, often of two or more storey, varied in size, but were quite monotonous a square courtyard, around 

which were a number of rooms. No window faced the streets. The houses had tiled bathrooms. 

 Good drainage system. Drains were made of mortar, lime and gypsum and covered with large brick slabs for 

easy cleaning. Shows developed sense of health and sanitation. 

 The towns were divided into 2 parts: Upper part or Citadel and Lower Part. The Citadel was an oblong 

artificial platform some 30-50 feet high and about 400-200 yards in area It was enclosed by a thick (13 m at 

Harappa) crenelated mud-brick wall. In Citadel public buildings, granaries, important workshops and religious 

buildings were there. In lower part people used to live. 

 In Mohanjodaro, a big public bath (Great Bath) measuring 12 m by 7 m and 2.4 m deep, has been found. Steps 

led from either end to the surface, with changing rooms alongside. It was probably used for ritual bathing. 

 

EXCAVATIONS & EXCAVATORS 
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 River Year Excavators 

Chanhudaro (on Indus) 1931 M.G Majumdar 

Sutkogendor (on Dasak) 1927 Sir Aurel Stein 

Kotdip (on Indus) 1955 Fazl Ahmed Khan 

Ropar (on Satluj) 1953 Y.D. Sharma 

Banwaii (on Saraswati) 1973 R.S.Bisht 

Lothal (on Bhogwa) 1954 S.R.Rao 

Rangpur (on Mahar) 1931-53 M.S.Vats, B.B. Lal, S.R. Rao 

Amri (on Indus) 1929 N.G. Majumdar 

Kalibangan (on Ghaggar) 1961 B.B.Lai 

Sorkotda - 1964 J. Joshi 

Alamgirpur (on Hindon) 1958 Y.D. Sharma 

AGRICULTURE 

 The Indus people sowed seeds in the flood plains in November, when the flood water receded, and reaped their 

harvests of wheat and barley in Apr, before the advent of the next flood. 

 Grew wheat, barley, rai, peas, sesamum, mustard, rice (in Lothal), cotton, dates, melon, etc. The Indus people 

were the first to produce cotton. 

 In Kalibangan, fields were ploughed with wooden ploughs. 

 Domesticated animals on large scale. Besides the cattle, cats and dogs were domesticated. Horse wasn‘t in 

regular use but elephant was. Remains of horse at Surkotda and dogs with men in grave at Ropar have been 

discovered. 

 Produced sufficient to feed themselves. 

 Food grains were stored in granaries. 

TRADE AND COMMERCE  

 Well-knit external and internal trade.  

 There was no metallic money in circulation and trade was carried through Barter System. 

 Weights and measures of accuracy existed in Harappan culture (found at Lothal). The weights were made of 

limestone, steatite, etc and were generally cubical in shape. 

 16 was the unit of measurement (16, 64,160, and 320). 

 Flint tool-work, shell-work, bangle making, pottery making, etc were practiced. Raw material for these came 

from different sources: gold from N.Karnataka, silver and lapis lazuli from Afghanistan and Iran, copper from 

Khetri and Baluchistan, etc. 

 Bead making factory existed in Chanhudaro and Lothal. They were items of export. 

 A dockyard has been discovered at Lothal. Rangpur, Somnath and Balakot functioned as seaports. 

Sutkagendor and Sutkakoh functioned as outlets. 

 The inland transport was done with bullock carts. 
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 Every merchant or mercantile family probably had a seal bearing an emblem, often of a religious character, 

and a name or brief description, on one side. The standard Harappa seal was a square or oblong plaque made of 

steatite stone. The primary purpose of the seal was probably to mark the ownership of property, but they may 

have also served as amulets. 

 The Mesopotamian records from about 2350 BC onwards refer to trade relations with Meluha, the ancient 

name of the Indus region. Harappan seals and other material has been found at Mesopotamia. Also traded with 

Sumer. 

ART AND CRAFT 

 The Harappan culture belongs to the Bronze Age. 

 Bronze was made by mixing tin and copper. Tools were mostly made of copper and bronze. For making 

bronze, copper was obtained from Khetri in Rajasthan and from Baluchistan, and tin from Afghanistan. 

 Cotton fabrics quite common woolen in winter. 

 Very fond of ornaments (of gold, silver, ivory, copper, bronze, precious stones) and dressing up. Ornaments 

were worn by both men and women. Women wore heavy bangles in profusion, large necklaces, ear-rings, 

bracelets, fingure-rings, girdles, nose studs and anklets.  

 The Harappans were also expert bead makers. 

 Potter‘s wheel was in use.  

 Their pottery was red or black pottery.  

 Played dice games.  

 Their favourite pastime was Gambling. 

 The Harappans most notable artistic achievement was their seal gravings, esp. those of animals.  

 The red sandstone torso of a man is particularly impressive for its realism.  

 However, the most impressive of the figurines is perhaps the bronze image of the famous dancing girl 

(identified as devadasi), found at Mohenjodaro. 

 For their children, they made cattle-toys with movable heads, model monkeys which could slide down a string, 

little toy-carts, and whistles shaped like birds, all of terracotta. 

RELIGIOUS LIFE 

 Main object of worship was the Mother Goddess. But the upper classes preferred a god with two horns, much 

similar to Pasupati Siva.  

 Represented on the seal is a figure with three horned heads in a yogic posture.  

 He is surrounded by an elephant, a tiger and a rhinoceros, and below his throne is a buffalo.  

 Near his feet are two deer.  

 Pashupatinath represented male deity. 

 Phallus (lingam) and yoni worship was also prevalent. 

 Many trees (pipal), animals (bull), birds (dove, pigeon) and stones were worshipped. 

 Unicorn was also worshipped. However, no temple has been found, though idolatry was practiced. 

 At Kalibangan and Lothal fire altars have been found. 

 Although no definite proof is available with regard to the disposal of the dead, a broad view is that probably 

there were three methods of disposing the dead – complete burial, burial after exposure of the body to birds and 

beasts, and cremation followed by burial of the ashes. 

 The discovery of cinerary urns and jars, goblets or vessels with ashes, bones and charcoal may, however, 

suggest that during the flourishing period of the Indus Valley culture the third method was generally practiced.  

 In Harappa, there is one place where evidence of coffin burial is there.  

 The people probably believed in ghosts and evil spirits, as amulets were worn. 

 Dead bodies were placed in the north-south orientation. 

SCRIPT 

 The script is not alphabetical but pictographic (about 400 undeciphered pictographs). 

 The script has not been deciphered so far, but overlaps of letters show that it was written from right to left in 

the first line and left to right in the second line.  

 This style is called ‗Boustrophedon‘. 

 

POLITICAL ORGANIZATION 

 There is no clear idea of the political organization of the Indus Valley people.  
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 Perhaps they were more concerned with commerce and they were possibly ruled by a class of merchants. 

 Also, there was an organization like a municipal corporation to look after the civic amenities of the people. 

VEDIC PERIOD 

 

Background 

 Many historians have given various theories regarding the original place of the Aryans. 

 However, the Central Asian theory, given by Max Muller, is the most accepted one.  

 It states that the Aryans were semi-nomadic pastoral people and originated from area around the Caspian Sea 

in Central Asia. 

 Entered India probably through Khyber Pass (in Hindukush Mountains) around 1500 BC. 

 The holy book of Iran ‗Zend Avesta‘ indicates entry of Aryans to India via Iran. 

Region 

 The early Aryans settled in Eastern Afghanistan, modern Pakistan, Punjab and parts of western UP The whole 

region in which the Aryans first settled in India is called the ‗Land of Seven Rivers or Sapta Sindhava‘ (The 

Indus and its five tributaries and the Saraswati). 

Political Organization 

 Monarchial form, tribe was known as Jan and its king as RaJan He was the leader in battle and protector of 

tribe.  

 His office was not hereditary and was selected among the clan‘s men.  

 The rajan was not an absolute monarch, for the government of the tribe was in part the responsibility of the 

tribal councils like sabha, samiti, gana and vidhata.  

 Even women attended sabha and vidhata. 

 Many clans (Vish) formed a tribe.  

 The basic social unit was the Kula or the family and Kulapa was the head of the family. 

 The king was assisted by a number of officers of which purohita was the most important.  

 Next important functionary was the Senani (leader of the army), although there was no regular or standing 

army.  

 The military technique of the early Aryans was much advanced.  

 The Aryans succeeded everywhere because they possessed chariots driven by horses. 

 There was no regular revenue system and the kingdom was maintained by the voluntary tribute (Bali) of his 

subjects and the booty won in battle. 

 Villages were headed by Gramini who used to represent village in sabha and samiti. 

 Later, Gramini was handed over the charge of Vrajapati also (an officer who enjoyed authority over the 

pasture ground). 

Social Life 

 When the Aryans entered India there was already a class division in their tribal structure. 

 As they settled among the dark aboriginals, the Aryans seem to have laid greater stress than before on purity of 

blood, and class divisions hardened, to exclude those dasas who had found a place in the Aryan society, and 

those Aryans who had intermarried with the dasas and adopted their ways. 

 Gradually, the tribal society got divided into three groups warriors, priests and commoners.  

 Later, the fourth dasas or shudra was also added. 

 The term varna was used for color, the Aryans being fair, the dasas dark. 

 Family was the basic unit of society.  

 The family was patriarchal in nature.  

 But women enjoyed equal power with men.  

 Marriage was usually monogamous and indissoluble, but there are few instances of polyandry, levirate and 

widow-marriage.  

 There are no examples of child-marriage.  

 The marriageable age seems to have been 16 to 17. 

 The word ‗Arya‘ came to refer to any person who was respected. 

 Aryans were fond of soma, sura, food and dresses.  

 Soma was drunk at sacrifices and its use was sanctified by religion.  

 Sura was purely secular and more potent, and was diapproved by the priestly poets. 
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 The Aryans loved music, and played the flute, lute and harp.  

 There are references to singing and dancing, and to dancing girls.  

 People also delighted in gambling. They enjoyed chariot racing.  

 Both men and women wore ornaments. 

 

Rivers in Rigveda: 
 

 

Modern Names  

 

Rigvedic Names 

Indus  Sindhu 

 

Jhelum  

 

Vitasta 

 

Chenab  Asikni 

Ravi  Purushni 

 

Beas  Vipasa 

 

Sutlei  Sutudri 

 

Gomati  Gumal 

 

Kurram  Krumu 

 

Ghaggar  Drisshadvati 

 

Economy 

 Their bronze smiths were highly skilled, and produced tools and weapons much superior to those of Harappan 

culture. There were artisans like carpenters, weavers, cobblers, potters, etc. 

 Aryans followed a mixed economy – pastoral and agricultural – in which cattle played a predominant part. 

 Most of their wars were foughtfor cow (most important form of wealth). Cattle were in fact a sort of currency, 

and values were reckoned in heads of cattle (man‘s life was equivalent to that of 100 cows), but they were not 

held sacred at this time. The horse was almost as important as the cow. 

 Standard unit of exchange was cow. At the same time coins were also there (gold coins like Nishkq, Krishnal 

and Satmana). 

 Gavyuti was used as a measure of distance and Godhuli as a measure of time. 

 Lived in fortified mud settlements. 

 Physicians were there called ‗Bhishakas‘. 

 The staple crop was ‗yava‘, which meant barley. 

Religion 

 The Aryans personified the natural forces and looked upon them as living beings. 

 The most important divinity was Indra who played the role of warlord (breaker of forts – Purandar, also 

associated with storm and thunder). 

 The second position was held by Agni (fire-god). He is considered as an intermediary between gods and men. 

 Varuna occupied the third position. He personified water and was supposed to uphold the natural order. He 

was ethnically the highest of all Rigvedic gods. 

 Soma was considered to be the god of plants. Maruts personified the storms. Some female deities are also 

mentioned, like Aditi and Usha, who represented the appearance of dawn. 

 Didn‘t believe in erecting temples or idol worship. Worshipped in open air through yajnas. 

 

LATER VEDIC PERIOD 

 



VEDANTA INSTITUTE  TEST 1 MATERIAL - 20th April 

 

SCO 209, SECOND FLOOR, SECTOR 36-D, CHANDIGARH. PH. 8054369515 http://www.vedantainstitute.in/ 64 

Region 

 They reveal that the Aryans expanded from Punjab over the whole of western Punjab over the whole of 

western UP covered by the Ganga-Yamuna doab. 

 In the beginning, they cleared the land by burning; later with the use of iron tools which became common by 

1000 - 800 BC. 

Political 

 Tiny tribal settlements were replaced by strong kingdoms. 

 Powers of the king, who was called Samrat increased. Importance of assemblies declined. Women were no 

longer permitted to attend assemblies. The term 'rashtra' indicating territory first appeared in this period. 

 Regular army was maintained for the protection of kingdom. 

 References of Priest (Purohita), Commander in chief (Senapati), Charioteer (Sura), treasurer (Sangrahita), tax 

collector (Bhagdugha), chief queen (Mahisi) and the game companion (aksavapa). 

 

 

Social Life 

 The four fold division of society became clear - initially based on occupation, which later became hereditary: 

Brahmins (priests), Kshatriyas (Warriors), Vaishyas (agriculturists, cattle-rearers, traders) and Shudras 

(servers of the upper three). 

 Women enjoyed freedom and respect but their status deteriorated compared to earlier time. 

 The institution of gotra appeared in this age first time. Gotra signified descent from common ancestors. 

 In this time also, Chariot racing was the main sport and gambling was the main pastime. 

 

Vedic Period-Important fact 

 

Types of Marriages: 

1) Brahma: Marriage of a duly dowered girl to a man of the same class. 

2) Daiva: Marriage in which a father gave his daughter to a sacrificial priest as part of his fees. 

3) Arsa: Marriage in which a token bride-price of a cow and a bull was paid to the daughter's father. 

4) Prajapatya: Marriage in which the father gave the girl without dowry and without demanding bride-price. 

5) Gandharva:  Marriage, often clandestine, by the consent of the two parties. 

6) Asura:    Marriage by purchase. 

7) Rakshasa:    Marriage by capture. 

8) Paishacha :    Marriage involving the seduction of a girl while sleeping, etc. 

*Only top five marriages are approved by most of the Dharmashastras. 

Anuloma marriage was the marriage of a higher varno man with a lower varna woman. 

Pratiloma marriage was the marriage or a lower varno man with a higher varna woman. 

IMPORTANT VEDIC RITUALS: 

1) Asvamedha:  A king performed this sacrifice, which meant control over the area in which the royal horse ran 

uninterrupted. The ceremony lasted for three days at the end of which the horse sacrifice was performed. 

2) Vajapeya: A chariot race was performed in which the king must win the race (it was fixed). It was meant to re-establish a 

king's supremacy over his people. 

3) Rajasuya: A sacrifice ceremony which conferred supreme power on the king among the other kingdoms. 

 

POTTERY 

 The later Vedic people used four types of pottery - black and red ware, black-slipped ware, painted grey ware 

and red ware. 

 Red ware was most popular with them, and has been found almost all over western UP However, the most 

distinctive pottery of the period is known as Painted Grey Ware, which comprised bowls and dishes, used 

either for rituals or for eating by the upper classes. 

RELIGION 

 Rituals and formulae became prominent in the cult of sacrifice. 

 Indra and Agni lost their importance.  

 Prajapati (the creator) became supreme.  
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 Vishnu came to be conceived as the preserver and protector of the people. 

 Some of the social orders came to have their own deities, e.g., Pushan, responsible for well being of the cattle, 

became the god of the shudras. 

 Towards the end of the period, began a strong reaction against sacrificial cults and rituals with the composition 

of the Upanishads, which valued right belief and knowledge more than anything else. 

VEDIC LITERATURE –  

THE VEDAS 

 The word 'veda' comes from the root 'vidi', signifying knowledge. 

 Vedas are also known as 'shruti' (to hear) as they were passed from generation to generation through verbal 

transmission. 

 They are four in all - Rig Veda, Sama Veda, Yajur Veda and Atharva Veda. 

 The first three Vedas are collectively known as 'Trayi' or 'trio'. Each Veda is further divided into Samhitas. 

RIG VEDA 

 Oldest religious text in the world. 

 Must have been composed around 1700 BC. 

 A collection of hymns. Were recited at the time of sacrificial rites and other rituals with utmost devotion. 

 Contains 1028 hymns (1017 + 11 valakhilyas) and is divided into 10 mandates. 

 II to VII are the earliest mandalas, each of which is ascribed to a particular family of seers (rishis) - 

Gritsamada, Visvamitra, Vamadeva, Atri, Bharadvaj, and Vashistha. VIII mandala is ascribed to the Kanvas 

and Angiras. IX is the compilation of Soma hymns. I and X are considered the later additions. 

 The X mandala contains the famous Purushsukta which explains that the 4 varnas (Brahmans, Kshatriya, 

Vaishya and Shudra) were born from the mouth, arms, thighs and feet of the creator, Brahma. 

 Words in Rig Veda: Om (1028 times), Jan (275 times), etc. 250 hymns are dedicated to Indra while 200 are 

dedicated to Agni. 

 The third mandala contains the Gayatri Mantra (addressed to sun). 

 Saraswati is the deity river in Rig Veda. 

SAMA VEDA 

 Derived from the root 'Saman', i.e., 'melody'. It is a collection of melodies. 

 It has 1603 verses but except 99 all the rest have been borrowed from Rig Veda. 

 Contains 'Dhrupad Raga'. 

 

YAJUR VEDA 

 Deals with the procedure for the performance of sacrifices. 

 There are two main texts of Yajur Veda: White Yajurveda (or Shukla Yajurveda) and Black Yajurveda (or 

Krishna Yajurveda). The former contains mantras and the latter has commentary in prose. 

 

ATHARVA VEDA 

 Entirely different from other 3 vedas. 

 Divided into 20 kandas (books) and has 711 hymns - mostly dealing with magic (along with personal problems 

of people). 

THE BRAHMANAS 

 They explain the hymns of the vedas in an orthodox manner. 

 Each veda has several Brahmanas attached to it. 

Rigveda : Kaushetki and Aitreya. 

Yajurveda : Taitriya & Shatpatha. 

Samveda : Panchvish & Jemineya. 

Atharvaveda : Gopath. 

 The most important is 'Shatapatha Brahmana' attached to Sukla Yajurveda, which is most exhaustive and 

important of all.  

 It recommends 'One hundred Sacred Paths'. 

THE ARANYAKAS: 

 Called 'forest books', written mainly by the hermits living in the jungles for their pupils. 

 These are the concluding portions of the Brahmanas. 
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 Deals with mysticism and philosophy.  

 Opposed to sacrifice and emphasize 'Meditation'. 

 Form a bridge between 'Way of work' (Karma Marg) which was the sole concern of the Upanishads and the 

'Way of knowledge' (Gyan Marg) which the Brahmanas advocated. 

THE UPANISHADS: 

 The word means 'to sit down near someone' and denotes a student sitting near his guru to learn. 

 Called Vedanta (the end of the vedas) firstly because they denote the last phase of the Vedic Period and 

secondly, because they reveal the final aim of the vedas. 

 They are the main source of Indian philosophy. 

 There are 108 Upanishads. 

 They also condemn the ceremonies and the sacrifices. 

 They discuss the various theories of creation of the universe and define the doctrine of action (Karma). 

SMRITIS 

 Explains rules and regulations in the Vedic life. 

 Main is Manusmriti, Naradsmriti, Yagyavalkyasmriti and Parasharsmriti. 

VEDANGAS 

 Six Vedangas are Shiksha, Kalpa, Vyakarana, Nirukta, Chhanda and Jyotisha. 

1) Shiksha deals with pronunciation. 

2) Kalpa with rituals. 

3) Vyakarana with gramMar. 

4) Nirukta with etymology. 

5) Chhanda with meter. 

6) Jyotisha with astronomy. 

 

DARSHANS 

 There are 6 schools of Indian philosophy known as Shad-Darshana. These are given by 6 philosophers of 

Ancient India: 

1) Nyaya (Analysis) Darshana: Gautama. 

2) Vaishesika Darshana: Kanada Rishi (referred atom as kan/anu). 

3) Sankhaya Darshana: Kapila. 

4) Yoga Darshana: Patanjali. 

5) Purva Mimansa: Jaimini. 

6) Uttara Mimansa: Badaryana and Vyasa (wrote Mahabharata, classified vedas, composed the puranas and 

also gave vedantic philosophy). 

UPAVEDAS 

 There are four upavedas: 

1) Dhanurveda (deals with art of warfare) (Upaveda of Yajur Veda). 

2) Gandharvaveda (deals with art & music) (Upaveda of Sama Veda). 

3) Shilpaveda (deals with architecture) (Upaveda of Atharva Veda). 

4) Ayurveda (deals with medicine) (Upaveda of Rig Veda). 

 

EPICS 

 Though the two epics - the Mahabharata and the Ramayana - were compiled later, they reflect the state of 

affairs of die Later Vedic Period. 

 The Mahabharata, attributed to Vyasa, is considered older than the Ramayana and describes the period from 

the tenth century BC to the fourth century AD. It is also called Jaisamhita and Satasahasri Samhita and has one 

lakh verses. 

 The Ramayana, attributed to Valmiki, has 24,000 verses. Its composition started in the fifth century BC and 

passes through five stages; the fifth stage ended in the twelfth century AD. 

JAINISM 

 

 In the Rig-veda there are clear references to Rishabhdev, the 1st Tirthankar, and to Aristanemi, the 22nd 

Tirthankar.  
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 The Yajur-veda also mentions the names of three Tirthankars, viz. Rishabhdev, Ajitanath and Aristanemi.  

 Further, the Atharva-veda specifically mentions the sect of Vratya means the observer of vratas or vows as 

distinguished from the Hindus at those times.  

 Similarly in the Atharva-veda the term Maha vratya occurs and it is supposed that this term refers to 

Rishabhdev, who could be considered as the great leader of the Vratyas. 

In chronological order, the names, emblems and colours of the 24 tīrthaṅkaras of this age are mentioned below: 

 

Number      Name                        Emblem                       Colour 

24                          Mahavira                  Lion                        Golden 

23                      Parshvanatha        Snake                        Green 

22                        Aristanemi               Conch shell              Black 

21                        Naminatha               Blue lotus                         Golden 

20                       Munisuvrata       Tortoise                         Black 

19                        Mallinatha                Water jug               Blue 

18                        Aranatha             Nandyavarta or fish     Golden 

17                     Kunthunatha                   Goat                          Golden 

16                    Shantinatha           Antelope or deer                Golden 

15                       Dharmanatha      Thunderbolt                     Golden 

14                    Anantanatha                 Hawk or ram or bear        Golden 

13                    Vimalanatha                Boar                             Golden 

12                      Vasupujya                   Buffalo                             Red 

11                  Shreyanasanatha          Rhinoceros                   Golden 

10                       Shitalanatha         Shrivatsa                   Golden 

9                     Pushpadanta    Dolphin orMakara (sea dragon)     White 

8                     Chandraprabha                  Moon                             White 

7                       Suparshvanatha               Swastika                             Golden 

6                       Padmaprabha                Lotus                               Red 

5                       Sumatinatha                Heron                             Golden 

4                       Abhinandananatha      Ape                             Golden 

3                       Sambhavanatha                Horse                             Golden 

2                       Ajitanatha                Elephant                             Golden 

1                      Rishabha                          Bull                             Golden 

Mahavira (599 BCE–527 BCE):  

 Mahavira was born in the year 599 B.C. at Kundagrama, which was a suburb of the flourishing town of 

Vaisali, about twenty-seven miles north of Patna.  

 His father Siddhartha was apparently the chieftain of the place and his mother, Trisala, was the sister of the 

Vaisali ruler, whose name has been given in the Jaina texts as Cetaka.  

 According to the Jaina belief, Mahavira‘s parents were worshippers of Parsva and followers of the Sramanas. 

 Twenty-fourth and last tirthankara of Jainism. 

 According to Jain philosophy, all Tirthankaras were born as human beings but they have attained a state of 

perfection or enlightenment through meditation and self realization.  

 They are the Gods of Jains.  

 Tirthankaras are also known as Arihants or Jinas. Their other names: 

1. Tirthankara One who establishes the four fold order (Monk, Nun, Layman, and Laywoman) of religion. 

2. Arihant  One who destroys his inner enemies like anger, greed, passion, ego, etc. 

3. Jina  One who conquers his inner enemies like anger, greed, passion, ego, etc. The followers of 

Jina are known as Jains. 

 He spent the next thirty years travelling on bare feet around India preaching to the people the eternal truth he 

realized.  

 He attracted people from all walks of life, rich and poor, kings and commoners, men and women, princes 

and priests, touchables and untouchables.  

 He organized his followers, into a four fold order, namely Monk (Sadhu), Nun (Sadhvi), Layman 

(Shravak), and Laywoman (Shravika).  

http://en.wikipedia.org/wiki/Tirthankara
http://en.wikipedia.org/wiki/Jainism
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 Later on they are known as Jains. 

 The ultimate objective of his teaching is how one can attain the total freedom from the cycle of birth, life, 

pain, misery, and death, and achieve the permanent blissful state of one's self.  

 This is also known as liberation, nirvana, absolute freedom, or Moksha. 

 He explained that from eternity, every living being (soul) is in bondage of karmic atoms that are 

accumulated by its own good or bad deeds. 

 Under the influence of karma, the soul is habituated to seek pleasures in materialistic belongings and 

possessions.  

 Which are the deep rooted causes of self-centered violent thoughts, deeds, anger, hatred, greed, and such 

other vices. 

 These result in accumulating more karma. 

 He preached that right faith (samyak-darshana), right knowledge (samyak-jnana), and right conduct 

(samyak-charitra) together will help attain the liberation of one's self. 

At the heart of right conduct for Jains lie the five great vows: 

1) Nonviolence (Ahimsa) - not to cause harm to any living beings 

2) Truthfulness (Satya) - to speak the harmless truth only 

3) Non-stealing (Asteya) - not to take anything not properly given 

4) Chastity (Brahmacharya) - not to indulge in sensual pleasure 

5) Non-possessiveness (Aparigraha): Aparigraha means non-materialism and non-attachment to objects, 

places and people. 

 At the age of 72 (527 B.C.), Lord Mahavir died and his purified soul left the body and achieved complete 

liberation.  

 He became a Siddha, a pure consciousness, a liberated soul, living for ever in a state of complete bliss. On 

the night of his salvation, people celebrated the Festival of Lights (Dipavali) in his honor. 

Soul and Karma: 

 According to Jains, souls are intrinsically pure and possess the qualities of infinite knowledge, infinite 

perception, infinite bliss and infinite energy. 

 In contemporary experience, however, these qualities are found to be defiled and obstructed, on account of 

the soul's association with a substance called karma over an eternity of beginningless time. 

 This bondage of the soul is explained in the Jain texts by analogy with gold, which is always found, mixed 

with impurities in its natural state. 

 Similarly, the ideally pure state of the soul has always been overlaid with the impurities of karma.  

 This analogy with gold further implies that the purification of the soul can be achieved if the proper methods 

of refining are applied. 

 Over the centuries, Jain monks have developed a large and sophisticated corpus of literature describing the 

nature of the soul, various aspects of the working of karma, and the means of attaining liberation. 

Shvetambar & Digambara: 

Digambara: Bhadrabahu  

 These monks do not wear clothes because they believe these, like other possessions, increase dependency 

and desire for material things—and desire for anything ultimately leads to sorrow. 

 Digambaras do not permit women to be nude; female renunciates wear white and are referred to as Aryikas. 

 The earliest record of Digambara beliefs is contained in the Prakrit Suttapahuda of the Digambara mendicant 

Kundakunda (c. 2nd century CE). 

 Digambaras believe that Mahavira remained unmarried, whereas Shevetambara believe Mahavira married a 

woman who bore him a daughter.  

 The two sects also differ on the origin of Mata Trishala, Mahavira's mother. 

Svetambara: Sthulabahu 
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 The Svetambara allowed women the status of renunciate the nuns were still under the control of the monks. 

 The Svetambara tradition follows the lineage of Acharya Sthulibhadra Suri. The Kalpa Sūtra mentions some 

of the lineages in ancient times.  

 The Svetambara monastic orders are branches of the Vrahada Order, which was founded in 937 AD.  

 The most prominent among the classical orders today are the Kharatara (founded 1024 AD), 

the Tapa (founded 1228 AD) and the Tristutik. 

 The Sthanakvasi and Terapanthi orders are branches of this movement. 

 Svetambara also believe that women are able to obtain moksha.  

 Svetambara  maintain that the 19th Tirthankara, Mallinath, was a woman.  

 In 2006, there were 2,510 monks and 10,228 nuns in the Svetambara  sects while there were 548 

Digambara monks and 527 Digambara nuns 

Jain Art:  

 Remnants of ancient Jain temples and cave temples can be found all around India.  

 Notable among these are the Jain caves at Udaigiri Hills near Bhelsa(Vidisha) in Madhya Pradesh and Ellora 

in Maharashtra, and the Jain temples at Dilwara near Mount Abu, Rajasthan.  

 The Jain tower in Chittor, Rajasthan is a good example of Jain architecture. 

 Decorated manuscripts are preserved in Jain libraries, containing diagrams from Jain cosmology. 

 Most of the paintings and illustrations depict historical events, known as Panch Kalyanaka, from the life of 

the tirthankara.  

 Rishabha, the first tirthankara, is usually depicted in either the lotus position or kayotsarga, the standing 

position.  

 He is distinguished from other tirthankara by the long locks of hair falling to his shoulders.  

 Bull images also appear in his sculptures. 

 In paintings, incidents of his life, like his marriage and Indra's marking his forehead, are depicted.  

 Other paintings show him presenting a pottery bowl to his followers; he is also seen painting a house, 

weaving, and being visited by his mother Marudevi. 

 Each of the twenty-four tirthankara is associated with distinctive emblems, which are listed in such texts as 

Tiloyapannati, Kahavaali and Pravacanasaarodhara. 

 There are 26 caves, 200 stone beds, 60 inscriptions and over 100 sculptures in and around Madurai.  

 It was in Madurai that Acharya Bhutapali wrote the Shatkhandagama.  

 This is also the site where Jain ascetics of yesteryear wrote great epics and books on grammar in Tamil. 

Jain Literature: 

 The Jain literature, which was compiled by Ganadharas and Srut-kevlis, is known as Agam literature. These 

texts are the Holy Scriptures of the Jain religion.  

 The Jain Agams consisted of:  

1) 14 Purvas,  

2) 12 Agams and  

3) Ang-bahya-Agams (34 for Shwetambar murtipujak, 21 for Shwetambar Sthanakvasi and 14 for 

Digambar). 

http://en.wikipedia.org/wiki/Acharya
http://en.wikipedia.org/wiki/Kalpasutra_(Jainism)
http://en.wikipedia.org/wiki/Tapa_Gaccha
http://en.wikipedia.org/wiki/Tristutik
http://en.wikipedia.org/wiki/Sthanakvasi
http://en.wikipedia.org/wiki/Svetambar_Terapanth
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Jain metaphysics: 
It is based on seven or nine fundamentals which are known as tattva. 

 

1) Jiva: The essence of living entities is called jiva, a substance which is different from the body that houses 

it. Consciousness, knowledge and perception are its fundamental attributes. 

2) Ajiva: Non-living entities that consist of matter, space and time fall into the category of ajiva. 

3) Asrava: The interaction between jīva and ajīva causes the influx of a karma (a particular form of ajiva) into 

the soul, to which it then adheres. 

4) Bandha: The karma masks the jiva and restricts it from having its true potential of perfect knowledge and 

perception. 

5) Saṃvara: Through right conduct, it is possible to stop the influx of additional karma. 

6) Nirjara: By performing asceticism, it is possible to shred or burn up the existing karma. 

7) Moksa: The jiva which has removed its karma is said to be liberated and to have its pure, intrinsic quality 

of perfect knowledge in its true form. 

BUDDHISM 

Gautama Buddha:  

 Gautama Buddha or Siddhartha was a contemporary of Mahavira.  

 He was born in 563 BC in a Shakya (kshtriya) family in Lumbini near Kapilvastu, which is situated in Nepal.  

 Gautama's father (Shudhodana) seems to have been elected ruler of Kapilvastu, and headed the Republic clan 

of the Shakyas.  

 His mother (Mahamaya) was a princess from the Kosalan dynasty.  

 From his early childhood, Gautama showed a meditative kind of mind. 

 Alara Kama was teacher of meditation.  

 He was married early, but married life did not interest him.  

 At the age of 29 he left home.  

 He kept on, wandering for about seven years and then attained knowledge at the eight of 35 at Bodh Gaya 

under a pipal tree.  

 From this time on words, he began to be called the Buddha or the The Englightened.  

 Gautama Buddha delivered his first sermons at Saranath in Banaras. 

 Gautama Buddha passed away at the age of 80 in 483 BC at a place called Kusinagar, identical with the village 

called Kasia in the district of Deoria in eastern Uttar Pradesh.  

Five Great Events in Buddha's Life and Their Symbols 

1) Birth Lotus and bull 

2) Great renunciation Horse 

3) Nirvana Bodhi tree 

4) First sermon Wheel (Dharma Chakra) 
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5) Parinirvana/Death Stupa 

Teachings of Buddha:  

 Buddha said that the world is full of sorrows and people suffer on account of desires.  

 If desires are conquerred, nirvana will be attained.  

 He recommended an Eight-fold Path (astangika marga) for the elimination of human misery.  

 It comprised: Right observation, Right determination, Right speech, Right action, Right livelihood, Right 

exercise, Right memory and Right meditation.  

 Buddha also laid down a code of conduct for his followers. The main items in this social conduct are: 

1) Do not take the property of others 

2) Do not commit violence 

3) Do not use intoxicants 

4) Do not tell a lie 

5) Do not indulge in corrupt practices. 

The three jewels of Buddhism: 

1) The Buddha (The Englightened), 

2) Dhamma (The Doctrine) and  

3) Sangha (The order).Buddhism does not recognise the existence of God and soul (atma).  

 It particularly warned the support of lower orders as attacked the Varna system.  

 Division in Buddhism: Like Jainism, Buddhism also faced division.  

It was divided into three main sects: 

Hinayana or Lesser Vehicle: 

 Its followers believed in the original teaching of Buddha. 

 Distraught individual salvation through self-discipline and meditation. 

 They did not believe in the Idol worship. 

 Hinayana is a religion without God, Karma taking the place of God. 

 Nirvana is regarded as the extinction of all. 

 Pali, the languages of the masses, was used by Hinayana Buddhists. 

 Ashoka Patronised Hinayanaism. 

Mahayana or Greater Vehicle: 

 Its followers believed in the heavenliness of Buddha. 

 It believes in the Idol worship. 

 Mahayana had two Chief philosophical schools: the Madhyamika and Yogachara. 

 Sanskrit, the language of scholars was used by Mahayana Buddhists. 

 Kanishka patronised Mahayanism.  

 Later Harsha supported it 

Vajrayana or Vehicel of Thunder Bolt: 

 Its followers believed that salvation be best attained by acquiring the magical power, which they called Vajra. 

 The chief divinites of this new sect were the Taras. 

 It became popular in eastern India, particularly Bengal and Bihar. 

 It was a form of Buddhism, which appeared in eastern India in the eighth century and was finally established in 

Tibet in 11th century, as a result of mission sent from the great Vajrayana monastery of Vikramshila. 

 

 

Buddhist Scriptures: 
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The Vanaya Pitaka: 

1. It mainly deals with the rulers and regulations, which the Buddha promulgated. 2. It describes in detail the gradual 

development of the Sangha.  

3. An account of the life and teachings of Buddha is also given. 

The Sutta Pitaka:  

1. It consists of discourses delivered by Buddha himself on different occasions.  

2. Few discourses delivered by Sariputta, Ananda, Moggalana and others are also included in it. 

The Abhidhamma Pitaka:  

1. It contains the pro-find philosophy of Buddha's teachings.  

2. Investigates mind and matter, to help the understanding of things as they truly are. 

The Khandhakas: 
1. They contain regulations on the course for life in the monastic order and have two sections-the Mahavagga 

and the Cullavagga.  

2. The third part, the Parivara, is an insignificant composition by a Ceylonese monk. 

The Important Buddhist Writers 

Asvaghosha : Contemporary of Kanishka.  

He was poet, dramatist, musician, scholar and debator. 

Nagarjuna : He was a friend of contemporary of Satvahana king Yajnasri Gautamiputra of Andhra. 

Asanga and Vasubandhu : Two brothers who flourished in the Punjab region in the fourth century A.D. Asanga 

was the most important teacher of Yogachara or Vijnanavada school founded by his guru Maitreyanatha.  

Vasubandhu's greatest work, Abhidharmakosa is still considered an important encyclopaedia of Buddhism. 

Buddhaghosa : Who lived in the fifth century A.D. was a great Pali scholar. 

Dinnaga :The last mighty intellectual of the fifth century, also well known as the founder of the Buddhist logic. 

Dharmakirti : Lived in the seventh century A.D.; was another great Buddhist logician, a subtle philosophical 

thinker and dialectician. 

 

 

Buddhist Council: 

No  

  

 

Venue (Year)  Presiding Priest King Major            Outcomes 

First  

 

Satparni,            

Rajagariha(483 BC)

  

Mahakassapa    Ajatashatru Upali, recited the  Vinaya 

Pitaka, Which contains the rules 

of the Buddhist order; Anand, 

the other discipline of Buddha, 

recited Suttapitaka, containing 

the great collection of Buddha's 

sermons on matters of doctrine 

and ethical beliefs. 
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Spread of Buddhism:  

 The use of Pali, the language of the people, contributed to the spread of Buddhism.  

 It facilitated the spread of Buddhist doctrines among the common people. Gautama Buddha also organised the 

sangha for the religious order, whose doors work Open to everybody, irrespective of caste and sex.  

 200 years after the death of Buddha, the famous Maurya King Asoka embraced Buddhism.  

 Through his agents, Asoka spread Buddhism into Central Asia, West Asia and Sri Lanka , and thus, 

transformed it into a world religion.  

 King Kanishka became its patron in the first century A.D.  

 Buddhism disappeared from the land of its birth, it continues to hold ground in the countries of South Asia, 

East Asia.  

Decline of Buddhism: 

 By the 12th century A.D., Buddhism became practically extinct in India.  

 It became a victim to the evils of Brahmanism against which had fought in the beginning.  

 Gradually, the Buddhist monks were cut off from the mainstream of people‘s life; they gave up Pali, the 

language of the people, and took to Sanskrit, the language of intellectuals.  

 The Hinduism was internally reformed and stressing upon love and devotion. From the first century A.D. 

Buddhist practised Idol worship on a large scale and received numerous offerings from devotees.  

 Entry of woman in Buddhist sanghas, and the attacks of Huna King in the sixth century A.D. and the Turkish 

invaders in the 12th century A.D. brought rapid extinction of Buddhism. 

 

 

 

 

 

 

 

 

Second 

   

Vaishali (383 BC)  Sabakami Kalasoka Split of Buddhist border into the 

Sthaviravadins or Theravadins 

and mahasanghikas over small 

points of monastic discipline. 

 

Third 

  

  

Pataliputra(250 BC) Mogaliputta Tissa 

(also known as 

Upagupta) 

Ashoka Establishment of Sthaviravada 

School as an orthodox school. 

Sent missionaries for the 

propagation of Buddhism 

outside India 

Fourth 

  

  

Kundalvana, 

Kashmir(72 AD) 

Vasumitra; 

Asvaghosha was the 

deputy of Vasumitra 

Kanishka Division of Buddhism into the 

Mahayana and Hinayana sects 
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PHYSICS 

UNITS AND MEASUREMENT 

All the quantities in terms of which laws of physics are described and whose measurement is essential are called 

physical quantities like mass, length, time, light, current electricity, temperature, etc. 

UNIT 
The fixed part of a Physical quantity by dint of which comparision could be made of the magnitudes of the same quantity 

contained in different substances is termed as a unit. 

 

FUNDAMENTAL UNITS 

  Unit    Quantity   Symbol 
1.  Metre    Length    m 

2.  Kilogram   Mass    Kg 

3.  Second    Time    s 

4.  Kelvin    Temperature   K 

5.  Ampere   Electric Current  A 

6.  Candela   Luminous Intensity  Cd 

7.  Mole    Amount of Substance  mol 

 

Supplementary Units 

1.  Radian  Plane Angle   Rad 

2.  Steradian   Solid Angle   Sterad 

 

The units of three quantities viz mass, length and time are called fundamental units because all physical quatities 

can be expressed in terms of mass, length and time and remaining all units are called derived units. 

IMPORTANT SI UNITS 

 Newton(N) : Force 

 Joule(J) : Work done 

 Watt(W) : Power 

 Coulomb(C) : Quantity of Electricity 

 Volt(V) : Potential difference 

 Ohm(Ω) : Electrical Resistance 

 Farad(F) : Capacitance 

 Henry(H) : Inductance 

 Lumen(lm) : Luminous Flux 

 

SOME IMPORTANT UNITS OF LONG DISTANCES 

 Light year = Distance travelled by light in vacuum in one year = 9.46x10
15  

m~10
16 

m 
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 1 Parsec (Parallactic second) is the distance corresponding to a parallex of one second of arc, 1 Parsec = 

3.08x10
16 

m = 3.26 light years. 

 

SOME IMPORTANT UNITS OF SHORT DISTANCES 

 1 MICRON (1µ)  = 10
-4

 cm = 10
-6

 m 

 1 Angstrom (1Å) = 10
-8

 cm = 10
-10

 m 

 1 Fermi (1F)  = 10
-13

 cm = 10
-15

 m 

 1 x u   = 10
-11

 cm = 10
-13

 m 

 

PHYSICAL QUANTITIES– SCALAR & VECTORS 

In physics, large number of physical quantities can be broadly classified into two categories– Scalars & Vectors.  

• A scalar is a physical quantity that has only a magnitude (size) E.g. : Distance, Speed, Time, Power, Energy etc.  

• A vector is a physical quantity that has both a magnitude and a direction. E.g. : Velocity, displacement, 

acceleration, force. Some physical quantities like moment of inertia, stress, pressure etc. are neither scalar nor vector. 

They are tensor.  

 

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 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 

The path travelled by an object during its motion is called trajectory. The actual path length during the motion is called 

distance and, the straight distance between the initial and final position of the motion in a particular direction is called 

displacement. 

MOTION IN ONE DIMENSION 

Displacement 

 The change in position of the body in a certain direction is known as displacement. It is a vector quantity. 

Distance 

o The total path traversed by the body between initial and final status is called distance. It is a scalar 

quantity. 

o Displacement may be positive, negative or zero but distance is always positive. 

Velocity 

 Time rate of change of displacement is called velocity. 

 It is a vector quantity and may be positive or negative. 

 Average velocity is zero, if the body returns to starting point in the given time interval. 

 If the body covers first half distance with velocity V1 and next half with velocity V2, the 

 If a body travels with uniform velocity V1 for time t1 and with uniform velocity V2 for time t2, then 

 
Speed 



VEDANTA INSTITUTE  TEST 1 MATERIAL - 20th April 

 

SCO 209, SECOND FLOOR, SECTOR 36-D, CHANDIGARH. PH. 8054369515 http://www.vedantainstitute.in/ 76 

 It is a scalar form of velocity and is defined as the distance travelled in 1s. If the body covers a distance d in 

time t, then 

 

  
If the body covers first half distance with speed u and next half with speed v, then 

 
 

Acceleration 

Time rate of change of velocity is known as acceleration.  

It is a vector quantity.  

If is the change in velocity in time ∆ t, then 

 

 Negative acceleration is known as retardation. It indicates that the velocity of the object is decreasing with 

respect to time. 

 Acceleration is uniform when neither its direction nor magnitude change with respect to time. 

 

EQUATIONS OF MOTION UNDER GRAVITY 

(a) Downward motion (↓) 

(i) v = u + gt 

(ii) h = ut + gt
2
 

(iii) v
2
 = u

2
 + 2gh 

(b) Upward motion (↑) 

(i) v = u - gt 

(ii) h = ut - gt
2
 

(iii) v
2
 = u

2
 - 2gh 

(c) In general condition 

(i)  v = u + at 

(ii) h = ut + at
2
 

(iii) v
2
 = u

2
 + 2as 

(d) Distance travelled by a body in nth second 

Snth = u + (2n – 1)  

Where, s= distance travelled, h= height, t = time, u = initial velocity, v = final velocity, a = acceleration, g = 

gravitational acceleration. 

 If rain drops are falling vertically with a velocity v and a person is walking horizontally with a velocity u, then 

he should hold an umbrella at an angle θ with vertical given by tan θ= u/v to prevent himself from being wet. 

Memorable points 

 If a body starts from rest and falls freely or is dropped, then u = 0. 

 If the body is thrown upwards then it will rise until its vertical velocity becomes zero. Maximum height attained 

is h = u
2
/2g. 

 If a packet is dropped at a height h, from an aeroplane or balloon ascending with a velocity u, then the time 

taken by the packet to reach ground is given by h = - ut +  gt
2 

 

 No line in x – t graph can be perpendicular to time axis because it will represent infinite velocity. 

 If the x – t graph is a curve whose slope decreases continuously with time, then the velocity of the body goes on 

decreasing continuously and the motion of the body is retarded. 

 If the x – t graph is a curve whose slope continuously increases, then the velocity of the body is continuously 

increasing and the body accelerated. 

 If the v – t graph is a straight line parallel to time axis, then the acceleration of the body is zero. 
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 If the v – t graph is a straight line inclined to time axis with positive slope, then that body is moving with 

constant acceleration. 

 If v – t graph is a straight line inclined to time axis with negative slope, then the body is retarded. 

 Then v – t graph normal to time axis is not a practical possibility because it means that the acceleration of the 

body is infinite. 

 For a body moving with uniform acceleration, the average velocity = (u +v)/2, where u is the initial velocity and 

v is the final velocity. 

 The distance travelled by the body in successive seconds is in the ratio 1:3:5:7 … etc. 

 When the body is starting form rest, the distances travelled by the body in the first second, first two seconds,. 

First three seconds, … etc, are in the ratio of 1:4:4:9:16:25….etc.  

 When a body is dropped freely from the top of the tower and another body is projected horizontally from the 

same point, both will reach the ground at the same time. 

MOTION IN TWO AND THREE DIMENSIONS 

SCALARS 

 The physical quantities having magnitude alone are called scalars. They are added and subtracted according to 

simple laws. eg, speed, distance, current, charge, mass, density, potential, work and energy etc. 

VECTORS 

 The physical quantities having magnitude as well as direction are called vectors. They are added and substracted 

according to special laws such as law of parallelogram of forces, law of triangle of forces, law of polygon of 

forces. eg, velocity, displacement, current density, force, torque, momentum, intensity of field etc. 

PROJECTILE MOTION 

 When a particle is so projected that it makes certain angle with horizontal then the motion of the particle is said 

to be projectile. Path of projectile is a parabola. The initial velocity u of the projectile can be resolved into 

two components. 

(a) U cos θ  → horizontal direction 

(b) U sin  θ  → Vertical direction 

 For maximum range, we have to throw object at an angle of 45°. 

 For maximum height, objects are thrown at an angle of 90°. 

 

 If we throw two objects of different masses from the same height, they reach the earth at the same time. 

 If we throw two balls of different masses in horizontal direction, then they will again reach on earth at the same 

time because both the balls will have zero velocity in vertical direction. 

NEWTON‘S I LAW 

 Every body continues its state of rest or of uniform motion until an external force is applied over it. It is also 

known as law of inertia. 

Examples 

1. A person standing in a bus falls backward when the bus suddenly starts moving. 

2. The leaves or fruits from a tree fall just at the instant when we shake the tree. 

3. The dust particles inside a woollen blanket fall off when it is beaten by a stick. 

4. When a stone hits a window pane, the glass is broken into a number of pieces whereas, if the high speed 

bullet strikes, it leaves a clean hole. 

NEWTON‘S II LAW 

 According to this law, the rate of the change of momentum is directly proportional to the applied force 

 

NEWTON‘S III LAW 

 According to this law every action has equal and opposite reaction. Action and reaction act on different bodies 

and they are simultaneous. 

 Action and reaction never cancel each other. 

LINEAR MOMENTUM 

 The product of mass and linear velocity of the body is called linear momentum 

 It is a vector quantity. 

 The direction of linear momentum is along the direction of velocity. 

Memorable Points 

 Inertia ∞ mass. 
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 Newton‘s I and III laws can be derived from second law, therefore II law is the most fundamental law out of the 

three laws. 

 According to law of conservation of linear momentum: 

Initial momentum = Final momentum 

m1u1 + m2u2 = m1v1 + m2v2 

 Apparent weight of a body in the lift accelerated up is 

W = m(g + a) 

 Apparent weight of a body in the lift accelerated down is  

W = m(g - a) 

 If the downward acceleration of the lift is a = g, then W = O, i.e., the body will feel weight lessness. 

 If the downward acceleration of the body is a > g, then W is negative, the body will rise up to the ceiling of lift. 

 Centre of mass is that point in the body at which the total mass of the body is supposed to be concentrated. 

 Centre of gravity is that point in the body at which the total weight of the body is supposed to be concentrated. 

 Centre of mass and centre of gravity of a regular body coincide. 

 The position of centre of mass depends on mass distribution in the body. 

 If a shell moving in the parabolical path explodes into fragments moving in different directions, then the centre 

of mass still moves along the same path. 

IMPULSE 

 If a force acts on a body for a very short time ∆t, then the product of force and time is called the impulse. 

Impulse = change in momentum 

Or, impuse = f x ∆t 

 Unit is Newton/second and dimensional formula is [MLT
-1

], same as linear momentum. 

Application of Impulse 

 Bogies of a train are provided with buffers. 

 A cricket player draws his hand back while catching. 

 A person jumping on hard cement floor receives more injuries than a person jumping on muddy or sandy floor. 

BASIC FORCES IN NATURE 

 Following four basic forces operate in all natural processes: 

The Gravitation forces 

(a) It is the force of attraction between two masses. 

(b) It is always attractive in nature; hence sometimes it is taken with negative sign. 

(c) It is a long range force, i.e., it can extend upto infinity. 

(d) It follows inverse square law 

i.e.,It is assumed to be created by a particle called gravitation. 

(e) It is central force and hence, it is conservative in nature. 

(f) It is the weakest force. 

 

THE WEAK FORCE 

(a) It is the force associated with beta-decay in radioactivity. 

(b) During beta-decay, following reaction takes place. 

0n
1
   → β

-
 + 1P

1
 +  

           neutron      beta particle      proton        Antineutrino 

                   or electron 

 

Since, neutrino is a chargeless- massless particle, therefore during beta-decay, the electron and antineutrino interact 

with each other through very weak forces. 

(c) Moreover, the leptons interact with Leptons, Baryons or Mesons through these weak forces. 

THE ELECTROMAGNETIC FORCE 

(a) Force between two static charges is called electrostatic force. 

(b) A moving charge produces both magnetic and electric fields. The charges particle moving in magnetic field 

experiences a force called electromagnetic force comprising of electrostatic as well as magnetic forces. 

(c) Electromagnetic force bears following properties: 

(i) It may be attractive or repulsive in nature. 

(ii) It is created due to exchange of photons. 
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(iii) It is long range force. 

(iv) It is 10
11

 time stronger than weak forces and 10
36

 times stronger than the gravitational force. 

(v) It is central and conservative force. 

THE STRONG FORCES (NUCLEAR FORCE) 

(a) It is the force of nuclear origin. 

(b) It is basically attractive in nature. 

(c) It is short range force and is operative only inside the nucleus (i.e., for distance = 10
-14

 m) 

(d) They are produced by the exchange of mesons between the nucleons (neutron & proton). 

(e) It is not a central force. 

(f) It is the strongest force acting in nature. 

The relative strengths of the gravitational force, the weak force, the electromagnetic force and the strong 

nuclear force are 

Fg : FW : Fe : Fn : 1 : 10
25

 : 10
36

 : 10
38

. 

STATIC FRICTION 

 The opposite force that comes into play when one body tends to move over the surface of another body but 

actually motion has yet not started is called static friction. 

 According to the figure, 

R = mg, F = P 

 The magnitude of static friction is not constant, hence it is a self adjusting force. 

Normal reaction 

 

   Friction     Applied force 

      

            Mg Weight 

 

LIMITING FRICTION 

 As we increase applied force, a stage comes when the body is just at the verge of moving over the other. The 

static friction at this stage is maximum. This maximum value of static friction is called limiting friction. 

ROLING FRICTION 

 When two bodies actually roll on each other (as in case of ball bearing), the rolling friction comes into play. 

SLIDING FRICTION 

 When two bodies actually slide over each other, sliding friction comes into play. 

 Rolling friction is always less then the sliding friction ie, 

Rolling Friction < Sliding friction 

 When a person pushes the ground in backward direction, force of friction is in the forward direction. 

 In cycling, rear wheel is pushed in backward direction and hence force of friction is in therefore, the force of 

friction is in backward direction. 

 When pedaling is stopped, both the wheels move by themselves. So, force of friction is in backward direction. 

 Rolling friction is always less than the sliding friction and hence it is easier to move a heavy object on rollers 

rather than to slide it. This property can be attributed to the fact that in case of rolling friction, the area of 

contact between the two surfaces is far less. 

UNIFORM CIRCULAR MOTION 

 ―when a body moves such that it keeps equal distance from the axis of rotation, then the motion of the body is 

called circular motion.‖ 

CENTRIPETAL FORCE 

 The force acting towards the centre on a particle executing uniform circular motion is called centripetal force 

and is given by  

 

  [: v = rw, w = 2πn] 

 

 Centripetal force always acts on the particle performing circular motion. 

 Without centripetal force there can be no circular motion. 

Examples 
1. When a car turns, it requires centripetal force. 

P F 

R 
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2. Centripetal force acts on the earth, moving round the sun. 

3. Electrons moving round the nucleus, require centripetal force. 

4. Cyclist bends his body towards the centre on a turn while turning. 

CENTRIFUGAL FORCE 

 The pseudo force that balances the centripetal force in uniform circular motion is called centrifugal force. 

 Centrifugal force is directed away from the centre along the radius. 

 Although centrifugal force is equal and opposite to the centripetal force yet it is not the reaction of centripetal 

force because reaction cannot exist without action while centrifugal force can exist without centripetal force. 

Memorable Points 

 The physical quantities which remain constant for a particle moving in circular path are speed, kinetic energy, 

angular momentum. 

 On unbanked curved roads the minimum radius of curvature of curve for safe driving is r = v
2
/µg, with where v 

is speed of vehicle and µ is coefficient of friction. 

 

Parallelogram law of forces 

 If two forces acting at a point are represented in magnitude and direction by the two adjacent sides of a 

parallelogram, then their resultant isrepresented in magnitude and direction by the diagonal passing through the 

point. 

 Explanation 

 Consider two forces Vector P and Vector Q acting at a point O inclined at an angle θ as shown in Fig.. 

 The forces Vector P and Vector Q are represented in magnitude and direction by the sides OA and OB of a 

parallelogram OACB as shown in Fig. 

 The resultant Vector R of the forces Vector P and Vector Q is the diagonal OC of the parallelogram. The 

magnitude of the resultant is 

R = root[ P2 +Q2 + 2PQcos θ ] 

 The direction of the resultant is α = tan-1[ Qsin θ  /  P+Qcos θ ] 
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Triangle law of forces 
 The resultant of two forces acting at a point can also be found by using triangle law of forces. 

 If two forces acting at a point are represented in magnitude and direction by the two adjacent sides of a triangle 

taken in order, then the closing side of the triangle taken in the reversed order represents the resultant of the 

forces in magnitude and direction. 

 Forces Vector P and Vector Q act at an angle θ. In order to find the resultant of Vector P and Vector Q, one can 

apply the head to tail method, to construct the triangle. 

 In Fig., OA and AB represent Vector P and Vector Q in magnitude and direction. The closing side OB of the 

triangle taken in the reversed order represents the resultant Vector R of the forces Vector P and Vector Q. The 

magnitude and the direction of Vector R can be found by using sine and cosine laws of triangles. 

 The triangle law of forces can also be stated as, if a body is in equilibrium under the action of three forces acting 

at a point, then the three forces can be completely represented by the three sides of a triangle taken in order. 

 If Vector P , Vector Q and Vector R are the three forces acting at a point and they are represented by the three 

sides of a triangle then P/QA =Q/AB =R/ OB. 

 

 

GRAVITATIONAL MOTION 

NEWTON‘S UNIVERSAL LAW OF GRAVITATION 

 Every two objects in the universe attract each other. 

―The force of attraction is directly proportional to the product of masses and inversely proportional to the 

square of the distance between the two masses.‖ 

 Where, G = universal gravitational constant. 

 G = 667 x 10
-11

 N m
-2

 kg
-2 

 

ACCELERATION DUE TO GRAVITY 

 When a body falls freely, then the increase in velocity per second is called acceleration due to gravity. It is 

represented by g. 

 

Where  Me  = mass of the earth. 

  Re = radius of the earth. 

 Value of g depends upon the radius of the earth as g . 

 So, value of g is maximum at poles and minimum at equator. 

VARIATION IN THE VALUE OF G WITH HEIGHT 

 Value of g at the surface of the earth is 9.8 m/s
2
. 

 Value of g at the centre of earth is zero. 

 Value of g at infinity becomes zero. 

 If the body is taken inside the earth, acceleration due to gravity decreases linearly with the distance from centre 

of the earth. 

 If the body is taken above the surface of the earth, acceleration due to gravity varies inversely as the square of 

the distance from the centre of earth. 

 If we go up to height of equal radius of earth then value of g becomes one fourth of the value of g at the earth. 

 G is a vector quantity. Its direction is towards the centre of the earth. Its value is independent of the shape, size, 

mass, etc of the body but depends upon mass and radius of the earth or planet due to which there is a gravity 

pull. 

 The rate of decrease of the acceleration due to gravity with height is twice as compared to that with depth. 

 The value of acceleration due gravity is minimum at planet mercury and maximum at planet Jupiter. 

 If gravity suddenly disappears:  

(i) All bonds will lose their weights. 

(ii) We shall be thrown away from the surface of earth due to centrifugal force. 

(iii) The motion of the planets around the sun will cease because centripetal force will not be provided. 

(iv) Motion of the satellite around earth will also be not possible as no centripetal force will be provided. 

 If the rate of rotation of earth increases, then the value of g decreases at all places except at the poles. 

 

GEOSTATIONARY SATELLITES 
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 Geostationary satellites are stationary with respect to an observer on the earth. Their time period is 24 h and they 

move with a velocity 3.08 km/s. their height above the surface of earth is 36,000 km. They are always in 

equatorial plane and their orbits are circular. They are also called parking orbits. 

 Value of orbital velocity does not depend on the mass of the satellite but it depends on the mass and radius of 

the planet around which the rotation is taking place. 

 Greater the height of the satellite smaller is the orbital velocity. 

FACTS BASED ON BINDING ENERGY OF A SATELLITE 

(i) When the satellite is orbiting in its orbit, no energy is required to keep it in its orbit. 

(ii) When the energy of the satellite is negative, it moves in either a circular or an elliptical orbit. 

(iii) When the energy of a satellite is zero, it escapes away from its orbit and path becomes parabolic. 

(iv) When the energy of a satellite is positive, it escapes from the orbit following a hyperbolic path. 

(v) When the velocity of the satellite is increased, its energy increases and it starts moving in a circular path of 

smaller radius. 

(vi) When the height of the satellite is increased, its PE increases and KE decreases. 

(vii) The potential energy of a satellite orbiting in circular orbit is always more than its KE. 

 

FACTS BASED ON ESCAPE VELOCITY 

(i) The value of escape velocity does not depend upon the mass of the projected body, instead it depends on the 

mass and radius of the planet from which it is being projected. 

(ii) The value of escape velocity does not depend on the angle and direction of projection. 

(iii) The minimum energy needed to escape is GMm / R. 

(iv) If the velocity of a satellite orbiting the earth is increased by 41.4%, then it will escape away from the 

gravitational field of the earth. 

(v) If a body falls freely from infinite height, then it will reach the surface of earth with a velocity of 11.2 km/s. 

 In an artificial satellite reaction of a person is zero, therefore the person does not experience any weight. This 

state is known as the state of weightlessness. 

 The root mean square velocity of all gases on moon is more than the value of root mean square velocity on 

earth, hence there is no atmosphere on moon. 

 The root mean square velocity of hydrogen is more than that of the escape velocity of earth, therefore hydrogen 

is not found in earth‘s lower atmosphere.       

 

       

 

 

 

 

 

WORK,POWER AND ENERGY 

 

WORK 

 

Whenever a force acting on a body displaces it, work is said to be done. 

 If a force F acting of the body displaces it by a distance s in the direction of force the work done is given by 

W = F.s     or  W = |F||s| cos θ 

 If θ < 90°, work done is positive and if θ > 90° it is negative. 

 Work done does not depend on the path followed and time taken. 

 In SI system units of work are joule and in CGS system the units of work are ergs. 

1 joule = 10
7
 erg 

Positive work 

 If θ is acute (θ < 90°), work done is positive. 

Examples 

1. When body falls freely under gravity, θ=0, and work done is positive. 

2. When a lawn roller is pulled by applying a force along the handle at an acute angle, work done by applied 

force is (+)ve. 
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3. When a spring is stretched or when a gas filled in a cylinder filled with moving piston is allowed to expand, 

work done is positive. 

Negative work 

 If θ is acute (θ > 90), work done is negative. 

Examples 

1. When a body is thrown up, its motion is opposed by gravity; θ between F and s is 180°. 

2. When a body is moved over a rough horizontal surface, the motion is opposed by the force of friction. Work 

done by the friction force is negative. 

3. When brakes are applied to a moving vehicle. 

4. When a positive charge is moved closer to another positive charge.   

 

Zero work 

If θ is right angle (θ=90
o
), work done is zero. 

Examples 
1. When we fail to move a heavy stone because  . 

2. Coollie carrying some load on his head on a horizontal platform θ = 90°. 

3. Person carrying a briefcase moves on a horizontal road. 

4. Tension in the string of simple pendulum is always perpendicular to the displacement of the bob, hence it is 

zero. 

      

POWER 

 It is defined as the time rate of doing work. 

 If an agent does work W in time t then average power is 

P= F.v=|F||v|cosѲ 

 It is a scalar quantity. 

 SI units of power is watt and is also measured in horse power. 

1 HP = 746 W (watt) 

KINETIC ENERGY 

 Capacity of doing work is known as the energy. 

 KE of the body is equal to the work done by the body before coming to rest. 

K =  mv
2
 and W = K∆ 

 When the speed of the body is constant there is no change is kinetic energy and the work done by the resultant 

force is zero, e.g., in uniform circular motion. 

 Work and Energy have same units. 

 Kinetic energy and potential energy are called mechanical energy. 

 

POTENTIAL ENERGY 

 Potential energy is the energy possessed by the body by virtue of its position, configuration or any condition of 

stress or strain. 

 Gravitational potential energy of the body at a height h = mgh 

 When work is done on the system, potential energy increases and when work is done by the system, potential 

energy decreases. 

Examples 
1. When spring is compressed, work is done on the spring in compressing, so PE increases. 

2. Work is done in stretching a spring, so PE increases. 

3. When tow dissimilar charges are brought near each other, they attract each other, work is done by the field, 

so PE decreases. 

4. Work is done by us in taking a body against gravitational field, so PE decreases. 

5. Air bubble rises up in water because of upthrust, PE decreases. 

6. When two protons are brought towards each other they repel each other being similar charges, work is done 

by us in bringing them close, so PE increases. 

LAW OF CONSERVATION OF ENERGY 

 It states that the total energy remains constant in any process i.e., it may neither be created nor destroyed. 

KE + PE + other forms of energy = constant 



VEDANTA INSTITUTE  TEST 1 MATERIAL - 20th April 

 

SCO 209, SECOND FLOOR, SECTOR 36-D, CHANDIGARH. PH. 8054369515 http://www.vedantainstitute.in/ 84 

 If conservative forces are acting on a body, then, 

KE + PE = constant 

i.e., the loss of PE is equal to the gain in KE. 

EINSTEIN RELATION 

 According to Einstein, mass can be converted into energy and energy can be converted into mass. One can be 

obtained at the cost of the other. The equivalence between mass and energy is expressed in terms of Einstein 

relation: 

E = mc
2
 

 Where m is the mass that disappears, E is the energy that appears and c is the velocity of light in vacuum (c = 3 

x 10
8
 m/s). 

 

GRAVITATION 

• Gravitation is a natural phenomenon by which all physical bodies attract each other.  

• On Earth, gravity gives weight to physical objects employing a downward force to keep them grounded.  

• Gravitational force is always attractive. For example, earth always attracts us but never repels. 

• It is weakest force among the four natural force in nature.  

• If there are two objects of mass m1 and m2 and they are placed at distance r apart. Then force between them will 

be: 

F = G(m1m2)/r2 

where G is the universal gravitational constant.  

This is called Newton‘s universal Gravitational law.  

• G = 6.67 × 10–11 Nm2 /kg2  

• Gravitational force is a central and conservative force.  

• They can operate over a very long distances.  

• According to Newton‘s theory, the gravitational attraction between the planets and the sun holds the planets in 

elliptical orbits around the sun.  

• The earth‘s moon and moons of the other planets are held in orbits by the attraction between the moons and the 

planets.  

• The force of gravity depends upon the object‘s mass or the amount of matter in the object.  

• The weight (w) of an object is equal to the mass of the object multiplied by the acceleration due to gravity(g). W = 

mg 

 • g maximum at poles and g minimum at equator.  

• g moon = earth 1 /6 • The value of ‗g‘ varies with altitude, depth and rotation of the earth.  

• Escape speed (Ve) is the minimum speed with which an object just crosses the earth‘s gravitational field and never 

comes back.   

 
• The escape velocity of Earth is about 11.2 kilometres per second and on moon it is 2.4 km/sec.  

 

      SATELLITES 

• A satellite is a smaller object in space which orbits around a larger object in space.  

• It can be either artificial, like the communication or weather satellites that orbit the Earth, or they can be natural, 

like our Moon.  

• A geostationary satellite is an earth orbiting satellite, placed at an altitude of approximately 35,800 kilometres 

(22,300 miles) directly over the equator. 

• Geostationary satellite revolves in the same direction the earth rotates (west to east). Its time period is 24 hours. 

• It is used for Communication, television broadcasting, weather forecasting , defence and intelligence.  

• Polar orbiting satellites closely parallel the earth‘s meridian lines, thus having a highly inclined orbit close to 90°.  

• They pass over the north and south poles each revolution.  

• They are used for weather forecasting, earth-mapping, earth observation etc.  

 

Physical and Chemical Properties of Matter 
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We are all surrounded by matter on a daily basis. Anything that we use, touch, eat, etc. is an example of matter. 

Matter can be defined or described as anything that takes up space, and it is composed of miniscule particles called 

atoms. It must display the two properties of mass and volume. 

Introduction 

The different types of matter can be distinguished through two components: composition and properties. The 

composition of matter refers to the different components of matter along with their relative proportions. The 

properties of matter refer to the qualities/attributes that distinguish one sample of matter from another. These 

properties are generally grouped into two categories: physical or chemical. 

  

Organizational breakdown of chemical and physical properties of matter. 

Physical Properties and Changes 

 Physical properties can be observed or measured without changing the composition of matter. Physical 

properties are used to observe and describe matter. Physical properties of materials and systems are often 

described as intensive and extensive properties. This classification relates to the dependency of the properties 

upon the size or extent of the system or object in question. 

 An intensive property is a bulk property, meaning that it is a physical property of a system that does not depend 

on the system size or the amount of material in the system. Examples of intensive properties include 

temperature, refractive index, density, and hardness of an object. When a diamond is cut, the pieces maintain 

their intrinsic hardness (until their size reaches a few atoms thick). In contrast, an extensive property is additive 

for independent, non-interacting subsystems. The property is proportional to the amount of material in the 

system. 

Intensive properties: A physical property that will be the same regardless of the amount of matter.   

density: ρ=mvρ=mv 

color: The pigment or shade  

conductivity: electricity to flow through the substance 
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malleability: if a substance can be flattened 

luster: how shiny the substance looks  

Extensive Properties: A physical property that will change if the amount of matter changes. 

mass: how much matter in the sample 

volume: How much space the sample takes up 

length: How long the sample is  

 

Physical Change 

 Change in which the matter's physical appearance is altered, but composition remains unchanged. 

 A physical change takes place without any changes in molecular composition. The same element or compound 

is present before and after the change. The same molecule is present through out the changes. Physical changes 

are related to physical properties since some measurements require that changes be made. The three main states 

of matter are: Solid, Liquid, Gas 

 Solid is distinguished by a fixed structure. Its shape and volume do not change. In a solid, atoms are tightly 

packed together in a fixed arrangement. 

 Liquid is distinguished by its malleable shape (is able to form into the shape of its container), but constant 

volume. In a liquid, atoms are close together but not in a fixed arrangement. 

 Gas is made up of atoms that are separate. However, unlike solid & liquid, a gas has no fixed shape and volume. 

Example 1: Physical Change 
 When liquid water (H2OH2O) freezes into a solid state (ice), it appears changed; However, this change is only 

physical as the the composition of the constituent molecules is the same: 11.19% hydrogen  and 88.81% oxygen 

by mass. 

 

Chemical Properties and Changes 

 Chemical properties of matter describes its "potential" to undergo some chemical change or reaction by virtue of 

its composition. What elements, electrons, and bonding are present to give the potential for chemical change. It 

is quite difficult to define a chemical property without using the word "change". Eventually you should be able 

to look at the formula of a compound and state some chemical property. At this time this is very difficult to do 

and you are not expected to be able to do it.  

 For example hydrogen has the potential to ignite and explode given the right conditions. This is a chemical 

property. Metals in general have they chemical property of reacting with an acid. Zinc reacts with hydrochloric 

acid to produce hydrogen gas. This is a chemical property. 

 Chemical change results in one or more substances of entirely different composition from the original 

substances. The elements and/or compounds at the start of the reaction are rearranged into new product 

compounds or elements.  

 A CHEMICAL CHANGE alters the composition of the original matter. Different elements or compounds are 

present at the end of the chemical change. The atoms in compounds are rearranged to make new and different 

compounds. 

Example 2: Corrosion of Metals 

 Corrosion is the unwanted oxidation of metals resulting in metal oxides. 

2Mg+O2→2MgO2Mg+O2→2MgO 

 

 

 

 

 

 

 

 

 

https://chem.libretexts.org/Core/Physical_and_Theoretical_Chemistry/Physical_Properties_of_Matter/States_of_Matter
https://chem.libretexts.org/Core/Physical_and_Theoretical_Chemistry/Physical_Properties_of_Matter/States_of_Matter
https://chem.libretexts.org/Core/Physical_and_Theoretical_Chemistry/Physical_Properties_of_Matter/States_of_Matter
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ENVIRONMENT 

ECOLOGY 

 Ecology is the branch of biology concerned with the relations of organisms to one another (energy flow and 

mineral cycling) and to their physical surroundings (environment). 

 It is a scientific study of the reciprocal relationship between organisms (including microbes, plants, animals, 

man) with their environment. 

 Ecology encompasses study of individual, organisms, population, community, ecosystem, biome and 

biosphere which form the various levels of ecological organization. 

Environment 

 Environment is the natural component in which biotic (living) and abiotic (nonliving) factors interact with 

each other. These interactions shape the habitat and ecosystem of an organism. 

 The environment is defined as ‗‘sum total of living, non-living components; influences and events surrounding 

an organism. 

 All organisms are dependent on the environment to carry out their natural life processes (birth to death) and to 

meet their physical requirements (food, energy, water, oxygen, shelter etc.). 

 The environment is not static. Both biotic and abiotic factors are in a constant flux and keep changing 

continuously. 

Levels Of Organizations In Ecology 

Ecology not only deals with the study of the relationship of individual organisms with their environment, but 

also with the study of populations, communities, ecosystems, biomes, and biosphere as a whole. The 4 levels 

are- individual, population, community and ecosystem.  

1. INDIVIDUAL: 
Organism is an individual living being that has the ability to act or function independently. It may be any 

organism. 

2. POPULATION: 

 Population is a community of interbreeding organisms [same species], occupying a defined area during 

a specific time. 

 Population growth rate is the percentage variation between the number of individuals in a population at 

two different times. It can be positive due to birth and/or immigration or negative due to death 

and/or emigration. 

 The number of individuals per unit area at a given time is termed as population density. 

 In case of large, mobile animals like tigers, leopards, lions, deer etc., the density may be determined by 

counting individual animals directly or by the pugmarks (foot imprints) left by the animals in a 

defined area. 

 Pugmarks of each individual animals are unique and different from one others. 

 

3. COMMUNITY: 

 Communities in most instances are named after the dominant plant form (species). For example: A 

grassland community is dominated by grasses, though it may contain herbs, shrubs, and trees, along 

with associated insects and animals of different species. 

 A community is not fixed or rigid. 
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On the basis of size and degree of relative independence communities may be divided into two types:  

i. Major Communities: These are large sized and relatively independent. They depend only on the sun‘s 

energy from outside. Eg: Tropical evergreen forests in the north-east. 

ii. Minor Communities: These are dependent on neighboring communities and are often called societies. 

They are secondary aggregations within a major community. Eg: A mat of lichen on a cow dung pad. 

 

4. ECOSYSTEM: 
An ecosystem is a community of organisms interacting with each other and with their environment such that 

energy is exchanged and system-level processes, such as the cycling of elements, emerges. 

Components of ecosystem- 

I. Biotic components- Biotic components include living organisms comprising plants, animals and 

microbes and are classified according to their functional attributes into producers and consumers. 

II. Abiotic components- Abiotic components are the inorganic and non-living parts of the world. It 

consists of soil, water, air and light energy.  

 

Functions of Ecosystem 

The function of an ecosystem include- 

I. Ecological succession or ecosystem development 

II. Homeostasis (or cybernetic) or feedback control mechanisms 

III. Energy flow through food chain  

IV. Nutrient cycling (biogeochemical cycles) 

1. Ecological Succession 

 Biotic communities are dynamic in nature and change over a period of time. The process by which 

communities of plant and animal species in an area are replaced or changed into another over a period of time 

is known as ecological succession. 

 Succession is a universal process of directional change in vegetation, on an ecological time scale. 

 Succession occurs when a series of communities replace one another due to large scale destruction (natural or 

manmade). This process continues with one community replacing another, until a stable, mature community 

develops. 

 Succession is a progressive series of changes which leads to the establishment of a relatively stable climax 

community. 

The terms relating ecological succession are- 

i. The first plant to colonize an area is called the pioneer community.  

ii. The final stage of succession is called the climax community. A climax community is stable, mature, more 

complex and long lasting. 

iii. The stage leading to the climax community is called successional stages or seres.  

iv. Each transitional (temporary) community that is formed and replaced during succession is called a stage in 

succession or a seral community. 

v. Succession that occurs on land where moisture content is low for e.g. on bare rock is known as xerarch.  

vi. Succession that takes place in a water body, like ponds or lake is called hydrarch. 

 Succession is characterized by the following: 
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 increased productivity 

 the shift of nutrients from the reservoirs,  

 increased diversity of organisms with increased niche development,   

 Gradual increase in the complexity of food webs. 

 Succession would occur faster in area existing in the middle of the large continent. This is because, here 

seeds of plants belonging to the different seres would reach much faster, establish and ultimately result in 

climax community. 

Types of  succession- 

1. Primary Succession 

 Primary succession takes place an over a bare or unoccupied areas such as rocks outcrop, newly formed 

deltas and sand dunes, emerging volcano islands and lava flows as well as glacial moraines (muddy area 

exposed by a retreating glacier) where no community has existed previously. 

 In primary succession on a terrestrial site the new site is first colonized by a few hardy pioneer species that are 

often microbes, lichens and mosses. The pioneers over a few generations alter the habitat conditions by their 

growth and development. 

 These new conditions may be conducive to the establishment of additional organisms that may subsequently 

arrive at the site. The pioneers through their death any decay leave patches of organic matter in which small 

animals can live. 

 As the community of organisms continues to develop, it becomes more diverse and competition increases, but 

at the same time new niche opportunities develops. 

 The pioneer species disappear as the habitat conditions change and invasion of new species progresses, leading 

to the replacement of the preceding community. 

2. Secondary Succession 

 Secondary succession occurs when plants recognize an area in which the climax community has been 

disturbed. 

 Secondary succession is the sequential development of biotic communities after the complete or partial 

destruction of the existing community. 

 A mature or intermediate community may be destroyed by natural events such as floods, droughts, fires, or 

storms or by human interventions such as deforestation, agriculture, overgrazing, etc. 

Difference between Primary and Secondary Succession 

 Unlike in the primary succession, the secondary succession starts on a well-developed soil already formed at 

the site. 

  Secondary succession is relatively faster as compared to primary succession which may often require 

hundreds of years. 

 

 

3. Autogenic Succession 
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When succession is brought about by living inhabitants of that community itself, the process is called 

autogenic succession.  

4. Allogenic Succession 
When succession is brought about by outside forces is known as allogenic succession. 

 

Difference between autogenic and allogenic succession- 

1. Autogenic succession (caused by plants themselves) is succession driven by the biotic components of an 

ecosystem.  

2. Allogenic succession (caused by drought, fire, flooding etc.) is driven by the abiotic components of the 

ecosystem. 

 

5. Autotrophic and Heterotrophic succession 

 Succession in which, initially the green plants are much greater in quantity is known as autotrophic succession; 

and the ones in which the heterotrophs are greater in quantity is known as heterotrophic succession. 

2.Homeostasis 

 Homeostasis is the maintenance of a stable equilibrium, especially through physiological (through bodily 

part functions. E.g. Cooling your body through sweating) processes. 

 Organisms try to maintain the constancy of its internal environment (a process called homeostasis) despite 

varying external environmental conditions that tend to upset its homeostasis. 

 For humans, it could be achieved at home by using an air conditioner in summer and heater in winter. 

Homeostasis is achieved by a living organism by 4 ways- 

i. Regulation 

ii. Conforming 

iii. Migration 

iv. Suspension 

 

 

1. Regulation 

i. Some organisms are able to maintain homeostasis by physiological (sometimes behavioral – migrating to tree 

shade) means which ensures constant body temperature, constant osmotic concentration, etc. 

ii. All birds and mammals, and a very few lower vertebrate and invertebrate species are indeed capable of such 

regulation (thermoregulation and osmoregulation). 

iii. Plants, on the other hand, do not have such mechanisms to maintain internal temperatures. 

2.  Conforming 

 An overwhelming majority (99 per cent) of animals and nearly all plants cannot maintain a constant internal 

environment. Their body temperature changes with the ambient temperature. 

 In aquatic animals, the osmotic concentration of the body fluids change with that of the ambient water osmotic 

concentration. These animals and plants are simply conformers. 

3. Migration 
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 The organism can move away temporarily from the stressful habitat to a more hospitable area and return when 

stressful period is over 

 Every winter the famous Keolado National Park (Bhartpur) in Rajasthan host thousands of migratory birds 

coming from Siberia and other extremely cold northern regions. 

4. Suspension 

 In bacteria, fungi and lower plants, various kinds of thick-walled spores are formed which help them to 

survive unfavorable conditions – these germinate on availability of suitable environment. 

 In higher plants, seeds and some other vegetative reproductive structures serve as means to tide over periods 

of stress besides helping in dispersal – they germinate to form new plants under favourable moisture and 

temperature conditions. They do so by reducing their metabolic activity and going into a date of 

‗dormancy‘. 

 In animals, the organism, if unable to migrate, might avoid the stress by escaping in time. The familiar case of 

bears going into hibernation during winter is an example of escape in time. 

 Some snails and fish go into aestivation to avoid summer-related problems-heat and desiccation. 

 Under unfavorable conditions many zooplankton species in lakes and ponds are known to enter diapause, a 

stage of suspended development. 

Homeostasis in Ecosystem 

 Ecosystems are capable of maintaining their state of equilibrium. They can regulate their own species structure 

and functional processes. This capacity of ecosystem of self-regulation is known as homeostasis. 

 In ecology the term applies to the tendency for biological systems to resist changes. 

 For example, in a pond ecosystem, if the population of zooplankton increased, they would consume large 

number of the phytoplankton and as a result food would become scarce for zooplankton as well as other small 

fishes. 

 When the number zooplankton is reduced because of starvation, phytoplankton population start increasing. 

After some time the population size of zooplankton also increases and this process continues at all the trophic 

levels of the food chain. 

 Note that in a homeostatic system, negative feedback mechanism [here its scarcity of food] is responsible for 

maintaining stability in an ecosystem. 

 However, homeostatic capacity of ecosystems is not unlimited as well as not everything in an ecosystem is 

always well regulated. Humans are the greatest source of disturbance to ecosystems. 

3.Energy Flow- trophic level interaction 

 (Trophe = Nourishment) 

 The flow of energy from producer to top consumers is called energy flow which is unidirectional. 

 To understand the energy flow through the ecosystem we need to study about the trophic levels [tropical 

level interaction]. 

 Trophic level is the representation of energy flow in an ecosystem. The trophic level of an organism is the 

position it occupies in a food chain. 

 Trophic level interaction deals with how the members of an ecosystem are connected based on nutritional 

needs. 

Trophic levels 

1. Autotrophs Green plants (producers) 

2. Heterotrophs Herbivore (primary consumers) 



VEDANTA INSTITUTE  TEST 1 MATERIAL - 20th April 

 

SCO 209, SECOND FLOOR, SECTOR 36-D, CHANDIGARH. PH. 8054369515 http://www.vedantainstitute.in/ 92 

3. Heterotrophs Carnivores (secondary consumers) 

4. Heterotrophs Carnivore (tertiary consumers) 

5. Heterotrophs Top carnivores (Quarternary consumers) 

 Energy level decreases from the first trophic level upwards due to loss of energy in the form of heat at each 

trophic level. 

 This energy loss at each tropic level is quite significant. Hence there are usually not more than four-five 

trophic levels [beyond this the energy available is negligible to support an organism]. 

The trophic level interaction involves three concepts namely- 

i. Food Chain 

ii. Food Web 

iii. Ecological Pyramids 

Food Chain 

 Transfer of food energy from green plants (producers) through a series of organisms with repeated eating 

and being eaten link is called a food chain. E.g. Grasses → Grasshopper → Frog → Snake → Hawk/Eagle. 

 Each step in the food chain is called trophic level. A food chain starts with producers and ends with top 

carnivores. 

 The trophic level of an organism is the position it occupies in a food chain. 

Types of Food Chains 

1. Grazing food chain 

2. Detritus food chain 

Grazing food chain 

 The consumers which start the food chain, utilizing the plant or plant part as their food, constitute the 

grazing food chain. This food chain begins from green plants at the base and the primary consumer is 

herbivore. 

 For example, In terrestrial ecosystem, grass is eaten by caterpillar, which is eaten by lizard and lizard is 

eaten by snake. 

 In Aquatic ecosystem phytoplankton (primary producers) are eaten by zoo planktons which are eaten by 

fishes and fishes are eaten by pelicans. 

Detritus food chain 

 This type of food chain starts from dead organic matter of decaying animals and plant bodies. 

 Dead organic matter or detritus feeding organisms are called detrivores or decomposer. The detrivores are 

eaten by predators. 

 The two food chains are linked. The initial energy source for detritus food chain is the waste materials and 

dead organic matter from the grazing food chain. 

 In an aquatic ecosystem, grazing food chain is the major conduit for energy flow. As against this, in a 

terrestrial ecosystem, a much larger fraction of energy flows through the detritus food chain than through the 

grazing food chain. 



VEDANTA INSTITUTE  TEST 1 MATERIAL - 20th April 

 

SCO 209, SECOND FLOOR, SECTOR 36-D, CHANDIGARH. PH. 8054369515 http://www.vedantainstitute.in/ 93 

Food Web 

 Multiple interlinked food chains make a food web. Food web represents all the possible paths of energy flow 

in an ecosystem. 

 If any of the intermediate food chain is removed, the succeeding links of the chain will be affected largely. 

 The food web provides more than one alternative for food to most of the organisms in an ecosystem and 

therefore increases their chance of survival. 

 Also food availability and preferences of food of the organisms may shift seasonally e.g. we eat watermelon 

in summer and peaches in the winter. Thus there are interconnected networks of feeding relationships that 

take the form of food webs. 

Ecological Pyramids 

 The pyramidal representation of trophic levels of different organisms based on their ecological position 

[producer to final consumer] is called as an ecological pyramid. 

 The food producer forms the base of the pyramid and the top carnivore forms the tip. Other consumer trophic 

levels are in between. 

 The pyramid consists of a number of horizontal bars depicting specific trophic levels. The length of each bar 

represents the total number of individuals or biomass or energy at each trophic level in an ecosystem. 

 The ecological pyramids are of three categories. 

1. Pyramid of numbers, 
2. Pyramid of biomass, and 

3. Pyramid of energy or productivity.  

1. Pyramid of Numbers 

 

 Pyramid of numbers represents the total number of individuals of different species (population) at each 

trophic level. 

 Depending upon the size, the pyramid of numbers may not always be upright, and may even be completely 

inverted. 

 It is very difficult to count all the organisms, in a pyramid of numbers and so the pyramid of number does not 

completely define the trophic structure for an ecosystem. 

Upright-  In this pyramid, the number of individuals is decreased from lower level to higher trophic level. 

 This type of pyramid can be seen in grassland ecosystem and pond ecosystem. 

 The grasses occupy the lowest trophic level (base) because of their abundance. 
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 The next higher trophic level is primary consumer – herbivore (example – grasshopper). 

 The individual number of grasshopper is less than that of grass. The next energy level is primary carnivore 

(example – rat). 

 The number of rats are less than grasshopper, because, they feed on grasshopper. The next higher trophic level 

is secondary carnivore (example – snakes). They feed on rats. 

 The next higher trophic level is the top carnivore. (Ex: Hawk). 

 With each higher trophic level, the number of individual decreases. 

Inverted- In this pyramid, the number of individuals is increased from lower level to higher trophic level. E.g. Tree 

ecosystem. 

2. Pyramid of Biomass- 

 Pyramid of biomass is usually determined by collecting all organisms occupying each trophic level separately 

and measuring their dry weight. 

 This overcomes the size difference problem because all kinds of organisms at a trophic level are weighed. 

Biomass is measured in g/m
2
. 

 The biomass of a species is expressed in terms of fresh or dry weight. Measurement of biomass in terms of dry 

weight is more accurate. 

 Each trophic level has a certain mass of living material at a particular time called as the standing crop. 

 The standing crop is measured as the mass of living organisms (biomass) or the number in a unit area. 

Pyramid of Biomass – Upright 

 For most ecosystems on land, the pyramid of biomass has a large base of primary producers with a smaller 

trophic level perched on top. 

 The biomass of producers (autotrophs) is at the maximum. The biomass of next trophic level i.e. primary 

consumers is less than the producers. The biomass of next higher trophic level i.e. secondary consumers is less 

than the primary consumers. The top, high trophic level has very less amount of biomass. 

Pyramid of Biomass – Inverted 

 In contrast, in many aquatic ecosystems, the pyramid of biomass may assume an inverted form. [Pyramid of 

numbers for aquatic ecosystem is upright] 

 This is because the producers are tiny phytoplankton that grow and reproduce rapidly. 

 Here, the pyramid of biomass has a small base, with the consumer biomass at any instant actually exceeding 

the producer biomass and the pyramid assumes inverted shape. 

3. Pyramid of Energy 

 To compare the functional roles of the trophic levels in an ecosystem, an energy pyramid is most suitable. 

 An energy pyramid represents the amount of energy at each trophic level and loss of energy at each transfer to 

another trophic level. Hence the pyramid is always upward, with a large energy base at the bottom. 

 Suppose an ecosystem receives 1000 calories of light energy in a given day. Most of the energy is not 

absorbed; some is reflected back to space; of the energy absorbed only a small portion is utilized by green 

plants, out of which the plant uses up some for respiration and of the 1000 calories, therefore only 100 calories 

are stored as energy rich materials. 

 Now suppose an animal, say a deer, eats the plant containing 100 calorie of food energy. The deer uses some of 

it for its own metabolism and stores only 10 calorie as food energy. A lion that eats the deer gets an even 

smaller amount of energy. Thus usable energy decreases from sunlight to producer to herbivore to carnivore. 

Therefore, the energy pyramid will always be upright. 



VEDANTA INSTITUTE  TEST 1 MATERIAL - 20th April 

 

SCO 209, SECOND FLOOR, SECTOR 36-D, CHANDIGARH. PH. 8054369515 http://www.vedantainstitute.in/ 95 

 Energy pyramid concept helps to explain the phenomenon of biological magnification – the tendency for 

toxic substances to increase in concentration progressively with higher trophic levels. 

Ecological Efficiency 

 Ecological efficiency describes the efficiency with which energy is transferred from one trophic level to the 

next. 

 The number of trophic levels in the grazing food chain is restricted as the transfer of energy follows 10 per cent 

law – only 10 per cent of the energy is transferred to each trophic level from the lower trophic level. [above 

figure] 

 The decreases at each subsequent trophic level is due to two reasons: 

1. At each trophic a part of the available energy is lost in respiration or used up in metabolism. 

2. A part of energy is lost at each transformation, i.e. when it moves from lower to higher trophic level as heat. 

Limitations of Ecological Pyramids 

 It does not take into account the same species belonging to two or more trophic levels. 

 It assumes a simple food chain, something that almost never exists in nature; it does not accommodate a food 

web. 

 Moreover, saprophytes (plant, fungus, or microorganism that lives on decaying matter) are not given any place 

in ecological pyramids even though they play a vital role in the ecosystem. 

4. Nutrient Cycling 

 Energy flow and nutrient circulation are the major functions of the ecosystem.  

 Energy is lost as heat forever in terms of the usefulness of the system. On the other hand, nutrients of food 

matter never get used up. They can be recycled again and again indefinitely. 

 Carbon, hydrogen, oxygen, nitrogen and phosphorus as elements and compounds make up 97% of the 

mass of our bodies and are more than 95% of the mass of all living organisms. 

 In addition to these, about 15 to 25 other elements are needed in some form for the survival and good health 

of plants and animals. 

 These elements or mineral nutrients are always in circulation moving from non-living to living and then back 

to the non-living components of the ecosystem in a more or less circular fashion. This circular fashion is 

known as biogeochemical cycling (bio for living; geo for atmosphere). 

 Among the most important nutrient cycles are the carbon nutrient cycle and the nitrogen nutrient cycle. 

 There are many other nutrient cycles that are important in ecology, including a large number of trace mineral 

nutrient cycles. 

Nutrient Cycles 

 Based on the replacement period, a nutrient cycle is referred to as Perfect or Imperfect cycle. 

1. A perfect nutrient cycle is one in which nutrients are replaced as fast as they are utilized. Most gaseous 

cycles are generally considered as perfect cycles. 

2. In contrast sedimentary cycles are considered relatively imperfect, as some nutrients are lost from the cycle 

and get locked into sediments and so become unavailable for immediate cycling. 

 Based on the nature of the reservoir, there are two types of cycles namely- 

1. Gaseous Cycle — where the reservoir is the atmosphere or the hydrosphere — water cycle, carbon cycle, 

nitrogen cycle, etc. and 
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2. Sedimentary Cycle — where the reservoir is the earth‘s crust [elements mostly found in earth‘s crust] — 

phosphorous cycle, sulphur cycle, calcium cycle, magnesium cycle etc. 

1. Carbon Cycle [Gaseous Cycle] 

 Carbon is a minor constituent of the atmosphere as compared to oxygen and nitrogen. 

 However, without carbon dioxide life could not exist because it is vital for the production of carbohydrates 

through photosynthesis by plants. 

 It is the element that anchors all organic substances from coal and oil to DNA (deoxyribonudeic acid: the 

compound that carries genetic information). 

 Carbon is present in the atmosphere, mainly in the form of carbon dioxide (CO2). 

 Carbon cycle involves a continuous exchange of carbon between the atmosphere and organisms. 

 Carbon from the atmosphere moves to green plants by the process of photosynthesis, and then to animals. 

 By process of respiration and decomposition of dead organic matter it returns back to atmosphere. It is 

usually a short term cycle. 

 Some carbon also enters a long term cycle. It accumulates as un-decomposed organic matter in the peaty 

layers of marshy soil or as insoluble carbonates in bottom sediments of aquatic systems which take a long 

time to be released. 

 In deep oceans such carbon can remained buried for millions of years till geological movement may lift 

these rocks above sea level. These rocks may be exposed to erosion, releasing their carbon dioxide, 

carbonates and bicarbonates into streams and rivers. 

 Fossil fuels such as coals, oil and natural gas etc. are organic compounds that were buried before they could 

be decomposed and were subsequently transformed by time and geological processes into fossil fuels. When 

they are burned the carbon stored in them is released back into the atmosphere as carbon-dioxide. 

2. Nitrogen Cycle (Gaseous Cycle) 

 Apart from carbon, hydrogen and oxygen, nitrogen is the most prevalent element in living organisms. 

 Nitrogen is a constituent of amino acids, proteins, hormones, chlorophylls and many of the vitamins. 

 Plants compete with microbes for the limited nitrogen that is available in soil. Thus, nitrogen is a limiting 

nutrient for both natural and agricultural ecosystems. 

 Nitrogen exists as two nitrogen atoms (N2) joined by a very strong triple covalent bond (N ≡ N). 

 In nature, lightning and ultraviolet radiation provide enough energy to convert nitrogen to nitrogen oxides 

(NO, NO2, N2O). 

 Industrial combustions, forest fires, automobile exhausts and power-generating stations are also sources of 

atmospheric nitrogen oxides. 

    Nitrogen Fixing – Nitrogen to Ammonia (N2 to NH3) 

 There is an inexhaustible supply of nitrogen in the atmosphere but the elemental form cannot be used 

directly by most of the living organisms. 

 Nitrogen needs to be ‗fixed‘, that is, converted to ammonia, nitrites or nitrates, before it can be taken up 

by plants. 

 Nitrogen fixation on earth is accomplished in three different ways: 

1. By microorganisms (bacteria and blue-green algae), 

2. By man using industrial processes (fertilizer factories) and 

3. To a limited extent by atmospheric phenomenon such as thunder and lighting. 

 Certain microorganisms are capable of fixing atmospheric nitrogen into ammonia (NH3) and ammonium 

ions (NH4
+
). Such microbes are called N2-fixers. These include: 
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1. free living nitrogen fixing bacteria (non-symbiotic nitrogen fixing bacteria or nitrogen fixing soil bacteria) 

(e.g. aerobic Azotobacter and Beijemickia; anaerobic Clostridium and Rhodospirillum), 

2. symbiotic nitrogen fixing  bacteria (e.g. Rhizobium) living in association with leguminous plants and 

non-leguminous root nodule plants and 

3. some cyanobacteria (major source of nitrogen fixation in oceans)(blue green algae. E.g. Nostoc, Anabaena, 

Spirulina etc.). 

Nitrification – Ammonia to Nitrates 

 Ammonium ions can be directly taken up as a source of nitrogen by some plants. 

 Others absorb nitrates which are obtained by oxidizing ammonia and ammonium ions. 

 Ammonia and ammonium ions are oxidized to nitrites or nitrates by two groups of specialized bacteria. 

 Nitrification is important in agricultural systems, where fertilizer is often applied as ammonia. Conversion of 

this ammonia to nitrate increases nitrogen leaching because nitrate is more water-soluble than ammonia. 

 Nitrification also plays an important role in the removal of nitrogen from municipal wastewater. The 

conventional removal is nitrification, followed by denitrification. 

Ammonification – Urea, Uric Acid to Ammonia 

 Living organisms produce nitrogenous waste products such as urea and uric acid (organic nitrogen). 

 These waste products as well as dead remains of organisms are converted back into inorganic ammonia and 

ammonium ions by the bacteria. This process is called ammonification. 

 Some of this ammonia volatilizes and re-enters the atmosphere but most of it is converted into nitrate by 

soil bacteria. 

 

Denitrification – Nitrate to Nitrogen 

 Nitrate present in the soil is reduced to nitrogen by the process of denitrification. 

 In the soil as well as oceans there are special denitrifying bacteria (Pseudomonas and Thiobacillus), which 

convert the nitrates/nitrites to elemental nitrogen. This nitrogen escapes into the atmosphere, thus completing 

the cycle. 

3.Phosphorus Cycle (Sedimentary cycle) 

 Phosphorus plays a central role in aquatic ecosystems and water quality. 

 Unlike carbon and nitrogen, which come primarily from the atmosphere, phosphorus occurs in large amounts 

as a mineral in phosphate rocks and enters the cycle from erosion and mining activities. 

 This is the nutrient considered to be the main cause of excessive growth of rooted and free-floating 

microscopic plants (phytoplankton) in lakes [Eutrophication]. 

 The main storage for phosphorus is in the earth‘s crust. On land phosphorus is usually found in the form of 

phosphates. 

 By the process of weathering and erosion phosphates enter rivers and streams that transport them to the 

ocean. 

 In the ocean phosphorus accumulates on continental shelves in the form of insoluble deposits. 

 After millions of years, the crustal plates rise from the sea floor and expose the phosphates on land. 

 After more time, weathering will release them from rock and the cycle‘s geochemical phase begins again. 
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4.Sulphur Cycle (Sedimentary cycle) 

 The sulphur reservoir is in the soil and sediments where it is locked in organic (coal, oil and peat) and 

inorganic deposits (pyrite rock and sulphur rock) in the form of sulphates, sulphides and organic 

sulphur. 

 It is released by weathering of rocks, erosional runoff and decomposition of organic matter and is carried to 

terrestrial and aquatic ecosystems in salt solution. 

 The sulphur cycle is mostly sedimentary except two of its compounds – hydrogen sulphide(H2S) and 

sulphur dioxide (SO2) which add a gaseous component. 

 Sulphur enters the atmosphere from several sources like volcanic eruptions, combustionof fossil fuels 

(coal, diesel etc.), from surface of ocean and from gases released by decomposition. Atmospheric 

hydrogen sulphide also gets oxidized into sulphur dioxide. 

 Atmospheric sulphur dioxide is carried back to the earth after being dissolved in rainwater as weak 

sulphuric acid. 

 Whatever the source, sulphur in the form of sulphates is take up by plants and incorporated through a series 

of metabolic processes into sulphur bearing amino acid which is incorporated in the proteins of autotroph 

tissues. It then passes through the grazing food chain. 

 Sulphur bound in living organism is carried back to the soil, to the bottom of ponds and lakes and seas 

through excretion and decomposition of dead organic material. 

Principles of Ecology 

 On planet Earth, life exists not just in a few favorable habitats but even in extreme and harsh habitats – 

scorching Rajasthan desert, perpetually rain-soaked Meghalaya forests, deep ocean trenches, torrential 

streams, permafrost polar regions, high mountain tops, boiling thermal springs, and stinking compost pits, to 

name a few. Even our intestine is a unique habitat for hundreds of species of microbes. This is possible because 

of these processes- 

  

1. Adaptation 

 Each organism is adapted to its particular environment. An adaptation is thus, ―the appearance or behavior or 

structure or mode of life of an organism that allows it to survive in a particular environment‖. E.g. Neck of a 

giraffe. 

 We need to breathe faster when we are on high mountains. After some days, our body adjusts to the changed 

conditions on the high mountain. 

 Such small changes that take place in the body of a single organism over short periods, to overcome small 

problems due to changes in the surroundings, are called acclimatization. 

Examples of Adaptation 

 Many adaptations have evolved over a long evolutionary time and are genetically fixed. 

 In the absence of an external source of water, the kangaroo rat in North American deserts is capable of 

meeting all its water requirements through its internal fat oxidation (in which water is a byproduct). It also 

has the ability to concentrate its urine so that minimal volume of water is used to remove excretory products. 

 Many desert plants have a thick cuticle on their leaf surfaces and have their stomata arranged in deep pits to 

minimise water loss through transpiration. 

 They also have a special photosynthetic pathway (CAM) that enables their stomata to remain closed during 

day time. 

 Some desert plants like Opuntia, have no leaves – they are reduced to spines-and the photosynthetic function 

is taken over by the flattened stems [less leaves = less area available for transpiration]. 

 Mammals from colder climates generally have shorter ears and limbs to minimise heat loss. (This is called 

the Allen‘s Rule.) Guess why an elephant has a huge ear. 

 In the polar seas aquatic mammals like seals have a thick layer of fat (blubber) below their skin that acts as an 

insulator and reduces loss of body heat. 
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 Some organisms possess adaptations that are physiological which allow them to respond quickly to a stressful 

situation. If you had ever been to any high altitude place (>3,500m) you must have experienced what is called 

altitude sickness. Its symptoms include nausea, fatigue and heart palpitations. This is because in the low 

atmospheric pressure of high altitudes, the body does not get enough oxygen. But, gradually you get 

acclimatized and stop experiencing altitude sickness. The body compensates low oxygen availability by 

increasing red blood cell production, decreasing the binding capacity of hemoglobin and by increasing 

breathing rate.. 

 Desert lizards lack the physiological ability that mammals have to deal with the high temperatures of their 

habitat, but manage to keep their body temperature fairly constant by behavioral means. They bask in the sun 

and absorb heat when their body temperature drops below the comfort zone, but move into shade when the 

ambient temperature starts increasing. Some species are capable of burrowing into the soil to hide and escape 

from the above-ground heat. 

2. Variation 

 Variations are induced by changes in genetic makeup due to addition or deletion of certain genes. 

 Mutations, change in climate, geographical barriers etc. induce variations over a period of time. 

 Species are generally composed of a number of distinct populations which freely interbreed even though they 

appear to be different in appearance [E.g. American man and Chinese women can interbreed. They sub species 

under Homo Sapiens]. 

 Difference in colour of skin, type of hair; curly or straight, eye colour, blood type among different ethnic 

groups represent variation within human species. 

3. Adaptive radiation 

 In evolutionary biology, adaptive radiation is a process in which organisms diversify rapidly from an ancestral 

species into a multitude of new forms, particularly when a change in the environment makes new resources 

available, creates new challenges, or opens new environmental niches. 

4. Speciation 

 Speciation is the process by which new species are formed and evolution is the mechanism by which 

speciation is brought about. 

 A species comprises of many populations. Often different populations of a species remain isolated due to some 

geographic barrier such as mountain, ocean, river, etc. 

 The most common way a population undergoes speciation is by geographic isolation (Allopatric speciation 

or geographic speciation). 

 After a long period of time, the sub-populations become very different and get isolated, reproductively, i.e. 

they no longer interbreed. 

 Later even when the barrier is removed the sub-populations are unable to interbreed and thus subsequently the 

sub-populations become two different species. 

5. Mutation 

 Mutation (a change in genetic material that results from an error in replication of DNA) causes new genes to 

arise in a population. 

 Further, in a sexually reproducing population, meiosis and fertilization produce new combination of genes 

every generation, which is termed recombination. 

 Thus members of the same species show ‗variation‘ and are not exactly identical. Variations are heritable. 

6. Natural Selection 
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 Natural Selection is the mechanism proposed by Darwin and Wallace. Natural selection is the process by 

which species adapt to their environment. 

 It is an evolutionary force that selects among variations i.e. genes that help the organism to better adopt to its 

environment. Such genes are reproduced more in a population due to natural selection. 

 Those offsprings which are suited to their immediate environment have a better chance of surviving, reaching 

reproductive age and passing on the suitable adaptations to their progeny. 

7. Evolution 

 Evolution is the change which gives rise to new species. It happens in order to make the organism better suit to 

the present environment. 

 Climate change, competition, adaptability, need, changing environment etc. are the major forces behind 

evolution. 

 Mutation and recombination are sources of ‗variation‘ or differences in the genetic makeup or gene pool of a 

species. The variations over a period of time lead to the creation of a new species. 

 Evolution involves the processes of natural selection, adaptation, variation etc.. Evolution leads to speciation 

or formation of new species. 

 A valid theory of evolution was propounded by Charles Darwin and Alfred Wallace in 1859. This theory has 

been extended in the light of progress in genetics and is known as Neo-Darwinism. 

8. Extinction 

 Ever since life evolved on earth, new species better suited or adapted to the environment have appeared and 

older less successful forms have died or become extinct. 

 The primary reason for these extinctions is environmental change or biological competition. 

 Extinction occurs when species cannot evolve fast enough to cope with the changes taking place in their 

environment. 

 Extinction may take place due to catastrophic natural phenomena such as tsunami, volcanoes etc. 

 In recent time, human activities such as deportation, over exploitation, environmental pollution and 

environmental change are other factors responsible for extinction. 

Ecotone 

 An Ecotone is a zone of junction or a transitionarea between two biomes [diverse ecosystems]. It is where 

two communities meet and integrate. 

 For e.g. the mangrove forests represent an Ecotone between marine and terrestrial ecosystem. Other 

examples are grassland (between forest and desert), estuary (between fresh water and salt water) and river 

bank or marsh land (between dry and wet). 
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Characteristics of Ecotone 

 It may be narrow (between grassland and forest) or wide (between forest and desert). 

 As it is a zone of transition, it has conditions intermediate to the adjacent ecosystems. Hence it is a zone of 

tension. 

 Usually, the number and the population density of the species of an outgoing community decreases as we 

move away from community or ecosystem. 

 A well-developed ecotones contain some organisms which are entirely different from that of the adjoining 

communities. 

 

Edge Effect – Edge Species 

 In ecology, edge effects refer to the changes in population or community structures that occur at the 

boundary of two habitats (ecotone). 

 Sometimes the number of species and the population density of some of the species in the ecotone is much 

greater than either community. This is called edge effect. 

 The organisms which occur primarily or most abundantly in this zone are known as edge species. 

 In the terrestrial ecosystems edge effect is especially applicable to birds. For example the density of birds is 

greater in the mixed habitat of the ecotone between the forest and the desert. 

Ecological Niche 

 Niche refers to the unique functional role and positionof a species in its habitat or ecosystem. 

 In nature, many species occupy the same habitat but they perform different function. 

 The functional characteristics of a species in its habitat is referred to as ―niche‖ in that common habitat. 

 Habitat of a species is like its ‗address‘ (i.e. where it lives) whereas niche can be thought of as its 

―profession‖ (i.e. activities and responses specific to the species). 

 A niche is unique for a species while many species share the habitat. No two species in a habitat can have the 

same niche. This is because of the competition with one another until one is displaced. 

 For example, a large number of different species of insects may be pests of the same plant but they can 

co-exist as they feed on different parts of the same plant. 

 A species‘ niche includes all of its interactions with the biotic and abiotic factors of its environment [habitat 

niche – where it lives, food niche – what is eats or decomposes & what species it competes with, 
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reproductive niche – how and when it reproduces, physical & chemical niche – temperature, land shape, land 

slope, humidity & other requirement]. 

 An ecological niche describes how an organism or population responds to the distribution of resources and 

competitors (for example, by growing when resources are abundant, and when predators, parasites and 

pathogens are scarce) and how it in turn alters those same factors (for example, limiting access to resources 

by other organisms, acting as a food source for predators and a consumer of prey). 

 Niche plays an important role in conservation of organisms. If we have to conserve species in its native 

habitat we should have knowledge about the niche requirements of the species and should ensure that all 

requirements of its niche are fulfilled. 

IMPORTANT ECOSYSTEMS- 

Estuarine Ecosystem 

 An estuary is a place where a river or a stream opens into the sea (mouth of the river). 

 It is a partially enclosed coastal area of brackish water (salinity varies between 0-35 ppt) with one or more 

rivers or streams flowing into it, and with a free connection to the open sea. 

 At the estuaries, fresh water carrying fertile silt and runoff from the land mixes with the salty sea water. 

 Estuaries form a transition zone (Ecotone) between river environments and maritime environments. 

 Examples of estuaries are river mouths, coastal bays, tidal marshes, lagoons and deltas. 

 Estuaries are formed due to rise in sea level, movement of sand and sandbars, glacial processes and tectonic 

processes. 

 All the plants and animals in the estuaries are subjected to variations in salinity to which they are adapted 

(osmoregulation). 

 Estuaries are greatly influenced by tidal action. They are periodically washed by sea water once or twice a 

day based on the number of tides. 

 In some narrow estuaries, tidal bores are significant. Tidal bores cause great damage to the estuarine 

ecology. 

Importance of Estuaries 

 They are the most productive (more productive than wetlands) water bodies in the world because of the 

mixing of fresh water and saline water zone where marine organisms of both the ecosystems meet. 

 Also, an estuary has very little wave action, so it provides a calm refuge from the open sea and hence 

becomes ideal for the survival of numerous aquatic species. 

 Estuaries are most heavily populated areas throughout the world, with about 60% of the world‘s population 

living along estuaries and the coast. 

 The vast mangrove forests on the sea ward side of an estuary act as barrier for the costal habitat to check the 

wind speed during cyclones and high velocity landward winds. 

 Mangroves act as a filter trapping suspended mud and sand carried by rivers which leads to delta formations 

around estuaries. 

 Precipitation of clay and alluvium particles in estuarine region is high because of the exposure to saline 

water (saline water precipitates fine alluvium). 

 Estuaries store and recycle Nutrients, traps sediment and forms a buffer between coastal catchments and the 

marine environment. 

 They also absorb, trap and detoxify pollutants, acting as a natural water filter. 

 Estuaries with their wetlands, creeks, lagoons, mangroves and sea-grass beds are rich in natural resources 

including fisheries. 

 They are deep and well protected from marine transgressions and hence they are ideal locations for the 

construction of ports and harbours. 
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 The banks of estuarine channels form a favored location for human settlements, which use the estuaries for 

fishing and commerce, but nowadays also for dumping civic and industrial waste. 

Estuarine Vegetation- 

 Only certain types of plants and animals specially adapted to the ―brackish‖ estuarine waters flourish in the 

estuaries. 

 Factors influencing the growth and distribution of organism in an estuary are its salinity and the amount of 

flooding. 

 Estuaries support diverse habitats, such as mangroves, salt marshes, sea-grass, mudflats etc. 

 Estuaries are very dynamic and productive ecosystems since the river flow, tidal range and sediment 

distribution is continuously changing in them. 

 In general the phytoplanktons of estuaries are diatoms, dinoflagellates, green algae, blue-green algae. 

 Towards the sea coast of the estuaries there are large algae and sea grasses. Near the mouth of the rivers and 

deltas there are mangrove forests. 

 Estuaries are homes to all kind of terrestrial or land-based plants and animals, such as wood storks, pelicans, 

coniferous and deciduous trees and butterflies. 

 Estuaries are also homes to unique aquatic plants and animals, such as sea turtles, sea lions, sea catfish, 

saltworts, eelgrass, saltgrasses, cordgrasses, sea grass, sedge, bulrush etc.. 

India Estuarine Ecosystem 

 The Country has 14 major, 44 medium and 162 minor rivers drains into the sea through various estuaries. 

 Major estuaries occur in the Bay of Bengal. Many estuaries are locations of some of the major seaports. 

 Most of the India‘s major estuaries occur on the east coast. In contrast, the estuaries on the west coast are 

smaller (In environmental studies, deltas are considered as sub sections of estuaries). 

 Two typical examples of estuaries on the west coast are the Mandovi and Zuari estuaries. 

Mangroves 

 Mangroves represent a characteristic littoral (near the sea shore) forest ecosystem. 

 These are mostly evergreen forests that grow in sheltered low lying coasts, estuaries, mudflats, tidal creeks 

backwaters (coastal waters held back on land), marshes and lagoons of tropical and subtropical regions. 

 Mangroves grow below the high water level of spring tides. The best locations are where abundant silt is 

brought down by rivers or on the backshore of accreting sandy beaches. 

 Mangroves are highly productive ecosystems and the trees may vary in height from 8 to 20 m. They protect 

the shoreline from the effect of cyclones and tsunamis. 

 They are breeding and spawning ground for many commercially important fishes. 

 Since mangroves are located between the land and sea they represent the best example of Ecotone. 

 Mangroves are shrubs or small trees that grow in coastal saline or brackish water. 

 Mangroves are salt tolerant trees, also called halophytes, and are adapted to life in harsh coastal conditions. 

 Mangrove vegetation facilitates more water loss. Leaves are thick and contain salt secreting glands. Some 

block absorption of salt at their roots itself. 

 They contain a complex salt filtration system and complex root system to cope with salt water immersion 

and wave action. 

 They are adapted to the low oxygen (anoxic) conditions of waterlogged mud. 

 They produce pneumatophores (blind roots) to overcome respiration problem in the anaerobic soil 

conditions. 

Ecotone regions (transitional zones) like mangroves, wetlands, estuaries, grasslands etc. have far greater 

productivity compared to natural ecosystems like forest ecosystem, ocean ecosystem, pond ecosystem, riverine 

ecosystem, desert ecosystem etc.. This is because of the wide ranging species from the adjacent ecosystems being 

present in the Ecotone 
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 Mangroves occur worldwide in the tropics and subtropics, mainly between latitudes 25° N and 25° S. 

 They require high solar radiation to filter saline water through their roots. This explains why mangroves are 

confined to only tropical and sub-tropical coastal waters. 

Mangroves in India 

 The mangroves of Sundarbans are the largest single block of tidal holophytic mangroves of the world. 

 This mangrove forest is famous for the Royal Bengal Tiger and crocodiles. Mangrove areas here are being 

cleared for agricultural use. 

 The mangroves of Bhitarkanika (Orissa), which is the second largest in the Indian sub-continent, harbour 

high concentration of typical mangrove species and high genetic diversity. 

 Mangrove swamps occur in profusion in the intertidal mudflats on both side of the creeks in the 

Godavari-Krishna deltaic regions of Andhra Pradesh. 

 On the west coast of India, mangroves, mostly scrubby and degraded occur along the intertidal region of 

estuaries and creeks in Maharashtra, Goa and Karnataka. 

 The mangrove vegetation in the coastal zone of Kerala is very sparse and thin. 

 Mangroves are of scrubby type with stunted growth, forming narrow, discontinuous patches on soft clayey 

mud. 

 The condition of the mangroves is improving especially in the Kori creek region, which is a paleodelta of the 

Indus river. 

 In size, mangroves range from bushy stands of dwarf mangroves found in Gulf of Kuchchh, to taller stands 

found in the Sunderbans. 

 On the Andaman & Nicobar Islands, the small tidal estuaries, neritic inlets and the lagoons support a dense 

and diverse undisturbed mangrove flora. 

Importance of Mangroves 

 Mangrove plants have (additional) special roots such as prop roots, pneumatophores which help to impede 

water flow and thereby enhance the deposition of sediment in areas (where it is already occurring), stabilize 

the coastal shores, provide breeding ground for fishes. 

 Mangroves moderate monsoonal tidal floods and reduce inundation of coastal lowlands. 

 They prevents coastal soil erosion. 

 They protects coastal lands from tsunami, hurricanes and floods. 

 Mangroves enhance natural recycling of nutrients. 

 Mangrove supports numerous flora, avifauna and wild life. 

 Provide a safe and favorable environment for breeding, spawning, rearing of several fishes. 

 They supplies woods, fire wood, medicinal plants and edible plants to local people. 

 They provides numerous employment opportunities to local communities and augments their livelihood. 

Threats 

 They are destroyed for conversion of area for agricultural purpose, fuel, fodder and, salinization, mining, oil 

spills, aqua cultural (shrimp farming), use of chemical pesticides & fertilizers, industrial purposes. 

Aquatic Ecosystems 

Aquatic ecosystem refers to plant and animal communities occurring in water bodies. Aquatic ecosystems 

are classified on the basis of salinity into following types: 

1. Fresh water ecosystems — Water on land which is continuously cycling and has low salt content (always 

less than 5 ppt) is known as fresh water. There are two types of fresh water ecosystems:  
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(i) Static or still water (Lentic) ecosystems e.g. pond, lake, bogs and swamps.  

(ii) Running water (Lotic) ecosystems e.g. springs, mountain brooks, streams and rivers. 

2. Brackish water ecosystems — these water bodies have salt content in between 5 to 35 ppt. e.g. estuaries, 

salt marshes, mangrove swamps and forests. 

3. Marine ecosystems — the water bodies containing salt concentration equal to or above that of sea water 

(i.e., 35 ppt or above). Eg: shallow seas and open ocean. 

Aquatic Organisms 

The aquatic organisms are classified on the basis of their zone of occurrence- 

 Neuston: These organisms live at the air-water interface e.g. floating plants. 

 Periphyton: These are organisms which remain attached to stems and leaves of rooted plants or substances 

emerging above the bottom mud such as sessile algae. 

 Plankton: Microscopic floating organisms such as algae, diatoms, protozoans and larval forms are called 

plankton. This group includes both microscopic plants like algae (phytoplankton) and animals like 

crustaceans and protozoans (zooplankton). 

 The locomotory power of the planktons is limited so that their distribution is controlled, largely, by currents 

in the aquatic ecosystems. 

 Nekton: This group contains powerful swimmers that can overcome the water currents. 

 The animals range in size from the swimming insects to the largest blue whale. 

 Benthos: The benthic organisms are those found living in the bottom of the water mass. 

Factors Limiting the Productivity of Aquatic Habitats 

Sunlight and oxygen are the most important limiting factors of the aquatic ecosystems. 

1. Sunlight 

 Sunlight penetration rapidly diminishes as it passes down the column of water. 

 The depth to which light penetrates a lake determines the extent of plant distribution. 

 Suspended particulate matters such as clay, silt, phytoplankton, etc. make the water turbid. 

 Turbidity limits the extent of light penetration and the photosynthetic activity in a significant way. 

 Based on light penetration and plant distribution they are classified as Photic and Aphotic zones. 

           Photic zone 

 Photic (or ―euphotic‖) zone is the portion that extends from the lake surface down to where the light 

level is 1% of that at the surface. The depth of this zone depends on the transparency of water. 

 It is the upper layer of the aquatic ecosystems within which photosynthetic activity is confined. Both 

photosynthesis and respiration activity takes place. 

             Aphotic zone 

 The lower layers of the aquatic ecosystems, where light penetration and plant growth are restricted 

forms the aphotic zone (profundal zone). Only respiration activity takes place in this zone. 

 Aphotic zone extends from the end of the photic zones to bottom of the lake. 

2. Dissolved oxygen 
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 In fresh water the average concentration of dissolved oxygen is 10 parts per million or 10 ppm by weight. 

This is 150 times lower than the concentration of oxygen in an equivalent volume of air. 

 Oxygen enters the aquatic ecosystem through the air water interface and by the photosynthetic activities of 

aquatic plants. 

 Dissolved oxygen escapes the water body through air-water interface and through respiration of organisms 

(fish, decomposers, zooplanktons, etc.). 

 The amount of dissolved oxygen retained in water is also influenced by temperature. Oxygen is less soluble 

in warm water. Warm water also enhances decomposer activity. Therefore, increasing the temperature of 

a water body increases the rate at which oxygen is depleted from water. 

 When the dissolved oxygen level falls below 3-5 ppm, many aquatic organisms are likely to die. 

Winterkill- An ice layer on the top of a water body can effectively cut off light. Photosynthesis stops but 

respiration continues in such water body.  If the water body is shallow, the oxygen gets depleted and the 

fish die. This condition is known as winterkill. 

3. Temperature 

 Since water temperatures are less subject to change, the aquatic organisms have narrow temperature 

tolerance limit. 

 As a result, even small changes in water temperature are a great threat to the survival of aquatic organisms 

when compared to the changes in air temperatures in the terrestrial organisms. 

Lake Ecology 

 Any body of standing water, generally large enough in area and depth is known as lake. 

Three main zones can be differentiated in a lake:- 

1. Peripheral zone (littoral zone) with shallow water. 

2. Open water beyond the littoral zone where water is quite deep. 

3. Benthic zone (bottom) or the floor of the lake. 

Ageing of Lakes 

 Lakes receive their water from surface runoff (sometimes also groundwater discharge) and along with it 

various chemical substances and mineral matter eroded from the land. 

 Over periods spanning millennia, ageing occurs as the lakes accumulate mineral and organic matter and 

gradually, get filled up. 

 The nutrient-enrichment of the lakes promotes the growth of algae, aquatic plants and various fauna. This 

process is known as ‗naturaleutrophication‘. 

 Similar nutrient enrichment of lakes at an accelerated rate is caused by human activities (discharge of 

wastewaters or agricultural runoff) and the consequent ageing phenomenon is known as ‗cultural 

eutrophication‘. 

 On the basis of their nutrient content, lakes are categorized as Oligotrophic (very low nutrients), 

Mesotrophic (moderate nutrients) and Eutrophic (highly nutrient rich). 

 Vast majority of lakes in India are either eutrophic or mesotrophic because of the nutrients derived from 

their surroundings or organic wastes entering them. 

Parameter Oligotrophic Eutrophic 

Oxygen in the bottom layer Present Absent 

Depth Tend to be deeper Tend to be shallower 

Water quality for domestic & industrial uses Good Poor 
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Number of plant and animal species Many Fewer 

Eutrophication – Algal Bloom 

 Eutrophic water body: it is a body of water rich in nutrients and so supporting a dense plant population, the 

decomposition of which (plant population) kills animal life by depriving it of oxygen. 

 Eutrophication is the response to the addition of nutrients such as nitrates and phosphates naturally or 

artificially, fertilizing the aquatic ecosystem. 

 Algal blooms are the consequence of Eutrophication. 

 Eutrophication occurs naturally due to deposition of nutrients [such as in depositional environments] carried 

by flood waters. It takes over centuries for eutrophication to occur naturally. 

 Similar nutrient enrichment of lakes at an accelerated rate is caused by human activities [discharge of 

wastewaters or agricultural runoff, Combustion of fossil fuel (produces gases —nitrogen oxides), growing 

urban population in the coastal areas) and the consequent phenomenon is known as ‗cultural eutrophication‘. 

It takes only decades. 

 Phytoplankton (algae and blue-green bacteria) thrive on the excess nutrients and their population explosion 

covers almost entire surface layer. This condition is known as algal bloom. 

 Oxygen in aquatic ecosystem is replenished by photosynthetic aquatic plants. Algal Blooms restrict the 

penetration of sunlight resulting in death of aquatic plants, and hence restricts the replenishment of oxygen. 

 The oxygen level is already depleted due to the population explosion of phytoplankton. 

 Phytoplanktons are photosynthetic during day time adding oxygen to aquatic ecosystem. But during nights, 

they consume far more oxygen as they respire aggressively i.e. Algal blooms accentuate the rate of oxygen 

depletion as the population of phytoplankton is very high. 

 The primary consumers like small fish are killed due to oxygen deprivation caused by algal blooms. 

 Death of primary consumers adversely affects the food chain and leads to the destruction of higher life forms. 

 Further, more oxygen is taken up by microorganisms during the decomposition process of dead algae, 

plants and fishes. Due to reduced oxygen level, the remaining fishes and other aquatic organisms also die. All 

this eventually leads to degradation of aquatic ecosystem. 

 The new anaerobic conditions [absence of oxygen] created promote growth of bacteria such as Clostridium 

botulinum which produces toxins deadly to aquatic organisms, birds and mammals. 

Effects of Eutrophication 

1. Loss of fresh water lakes: 

Eutrophication eventually creates detritus layer in lakes and produces successively shallower depth of surface 

water. Eventually the water body is reduced into marsh whose plant community is transformed from an 

aquatic environment to recognizable terrestrial [Lakes are one of the major sources of fresh water] 

2. New species invasion:  

Eutrophication may cause the ecosystem competitive by transforming the normal limiting nutrient to abundant 

level. This cause shifting of species‘ composition of ecosystem. 

3. Toxicity: 

 Some algal blooms when died or eaten, release neuro & hepatotoxins which can kill aquatic organism & 

pose threat to humans. E.g. Shellfish poisoning. 

4. Loss of coral reefs: 

Occurs due to decrease in water transparency (increased turbidity). 
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5. Affects navigation due to increased turbidity; creates colour (yellow, green, red), smell and water 

treatment problems; increases biomass of inedible toxic phytoplankton, benthic and epiphytic algae 

and bloom of gelatinous zooplankton. 

Mitigation of Eutrophication 

Checking water pollution is the ultimate solution to eutrophication. 

 Treating Industrial effluents domestic sewage to remove nutrient rich sludge through waste water processing. 

 Riparian buffer: Interfaces between a flowing body of water and land created near the waterways, farms, 

roads, etc. in an attempt to filter pollution. Sediments and nutrients are deposited in the buffer zones instead of 

deposition in water [Wetlands, estuaries are natural riparian buffers]. 

 Increase in efficiency of nitrogen & phosphorous fertilizers and using them in adequate levels. 

 Nitrogen testing & modeling: N-Testing is a technique to find the optimum amount of fertilizer required for 

crop plants. It will reduce the amount of nitrogen lost to the surrounding area. 

 Encouraging organic farming. 

 Reduction in nitrogen emission from vehicles and power plants. 

Harmful Algal Blooms 

 Algae or phytoplankton are microscopic organisms that can be found naturally in coastal waters. 

 They are major producers of oxygen and food for many of the animals that live in these waters. 

 When environmental conditions are favorable for their development, these cells may multiply rapidly and 

form high numbers of cells and this is called an algal bloom. 

 Water temperature has also been related to the occurrence of algal blooms, with unusually warm water being 

conducive to blooms. 

 A bloom often results in a color change in the water. Algal blooms can be any color, but the most common 

ones are red or brown. These blooms are commonly referred to as red or brown tides. 

 Most algal blooms are not harmful but some produce toxins and do affect fish, birds, marine mammals and 

humans. The toxins may also make the surrounding air difficult to breathe. These are known as Harmful Algal 

Blooms (HABs). 

 Harmful Algal Blooms are considered an environmental hazard because these events can make people sick 

when contaminated shellfish or finfish are eaten, or when people breathe aerosolized HAB toxins near the 

beach. 

 HAB events adversely affect commercial and recreational fishing, tourism, and valued habitats, creating a 

significant impact on local economies and the livelihood of coastal residents. 

Red Tide 

 ―Red Tide‖ is a common name for such a phenomenon where certain phytoplankton species contain pigments 

and ―bloom‖ such that the human eye perceives the water to be discolored. 

 Blooms can appear greenish, brown, and even reddish orange depending upon the type of organism, the type of 

water, and the concentration of the organisms. 

 The term ―red tide‖ is a misnomer because blooms are not always red, they are not associated with tides, they 

are usually not harmful, and some species can be harmful or dangerous at low cell concentrations that do not 

discolor the water. 

BIOME: 

5. Biome is a large naturally occurring community of flora and fauna occupying a major habitat. E.g. Rainforest 

biome or tundra biome. 

6. Plants and animals in a biome have common characteristics due to similar climates and can be found over a 

range of continents. 
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7. Biomes are distinct from habitats, because any biome can comprise a variety of habitats (habitat: the natural 

home or environment of an organism). 

8. Biosphere: The biosphere is the biological component of earth which includes the lithosphere, hydrosphere 

and atmosphere. The biosphere includes all living organisms on earth, together with the dead organic matter 

produced by them. 

Natural Ecosystem 

 A natural ecosystem is an assemblage of plants and animals which functions as a unit and is capable of 

maintaining its identity. There are two main categories of ecosystems. 

Terrestrial ecosystem 

 Ecosystems found on land e.g. forest, grasslands, deserts, tundra. 

Tundra 

 Arctic and Alpine Tundra Biome 

Forest 

 Taiga or Boreal Biome [Coniferous forests] 

 Temperate Deciduous Biome [North Western Europe] 

 Temperate Rainforest Biome 

 Sub-Tropical Deciduous Biome in Eastern China, South Eastern USA 

 Temperate Deciduous Biome [Mediterranean Region] 

 Tropical Deciduous Biome [Monsoon Climate] 

 Savanna or Tropical Wet and Dry Biome 

 Tropical Rain Forest Biome 

Grassland 

 Steppe or Temperate Grassland Biome 

 Savanna or Tropical Wet and Dry Biome [Tropical Grasslands] 

Desert 

 Tropical and Mid Latitude Desert Biome 

Aquatic ecosystem 

 Plants and animal community found in water bodies. These can be further classified into two sub groups. 

 Fresh water ecosystems, such as rivers, lakes and ponds. 

 Marine ecosystems, such as oceans, estuary and mangroves. 

Biomes or Terrestrial Ecosystems 

 The terrestrial part of the biosphere is divisible into enormous regions called biomes, which are 

characterized, by distinct climate [precipitation and temperature mainly], vegetation, animal life and general 

soil type. 
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 No two biomes are alike. The climate determines the boundaries of a biome and abundance of plants and 

animals found in each one of them. The most important climatic factors are temperature and precipitation. 

Tundra Biome 

 There are two types of tundra – arctic and alpine. 

Distribution 

 Arctic tundra extends as a continuous belt below the polar ice cap and above the tree line (taiga) in the 

northern hemisphere. 

 It occupies the northern fringe of Canada, Alaska, European Russia, Siberia and island group of Arctic 

Ocean. 

 On the south pole, tundra is very small since most of it is covered by ocean. 

 Alpine tundra occurs at high mountains above the tree line. E.g. High ranges of Himalayas, Andes, Alps etc. 

Temperature 

 The tundra climate is characterized by a very low mean annual temperature. 

 In mid-winter temperatures are as low as 40 – 50 °C below freezing. 

Precipitation 

 Precipitation is mainly in the form of snow and sleet. 

Natural Vegetation 

 There are no trees in the tundra (Ground is frozen). Lowest form of vegetation like mosses, lichens are 

found here and there. 

 Coastal lowlands support hardy grasses and the reindeer moss which provide the only pasturage for 

reindeers. 

 In the brief summer, berry-bearing bushes and Arctic flowers bloom. 

 In the summer, birds migrate north to prey on the numerous insects which emerge when the snow thaws. 

 Insects have short life cycles which are completed during favourable period of the year. 

 Animals like the reindeer, arctic fox, wolves, musk-ox, polar bear, lemming, arctic hare, arctic willow 

live in tundra region. 

 Reptiles and amphibians are almost absent. 

 Most of the animals have long life e.g. arctic willow has a life span of 150 to 300 years. 

 They are protected from chillness by the presence of thick cuticle and epidermal hair or fur. 

 Mammals of the tundra region have large body size and small tail and ear to avoid the loss of heat from 

the surface [less surface area = less heat loss = less food required to produce heat]. 

Taiga or Boreal Biome 

Temperature 

 Summers are brief and warm reaching 20-25 °C whereas winters are long and brutually cold – 30-40 °C 

below freezing. 

Precipitation 
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 Typical annual precipitation ranges from 38 cm to 63 cm. 

 It is quite well distributed throughout the year, with a summer maxima. 

 In winter the precipitation is in the form of snow. 

Soil 

 Boreal forest soils are characterized by thin podozols and are rather poor. 

 This is because the weathering of rocks proceeds slowly in cold environments and because the litter derived 

from conifer needle (leaf) is decomposed very slowly and is not rich in nutrients. Moreover conifers don not 

shed their leaves frequently. 

 Most podzols are poor soils for agriculture due to the sandy portion, resulting in a low level of moisture 

and nutrients. 

 Some are sandy and excessively drained. Others have shallow rooting zones and poor drainage due to 

subsoil cementation. 

 A low pH (acidic) further compounds issues, along with phosphate deficiencies and aluminium toxicity. 

 The low pH (acidic) factor is due to excessive leaching of alkaline oriented cations which if present would 

neutralize the organic acids of the accumulating litter. 

Natural Vegetation 

 The predominant vegetation is evergreen coniferous forest. 

 Conifers are evergreen plant species such as Spruce, fir and pine trees, etc. 

 The conifers require little moisture are best suited to this type of sub-Arctic climate. 

 The productivity and community stability of a boreal forest are lower than those of any other forest 

ecosystem. 

 Animals found in this region include Siberian tiger, wolverine, lynx, wolf, bear, red fox, squirrel, and 

amphibians like Hyla, Rana, etc. 

Characteristics of Coniferous forests 

 Unlike the equatorial rain forests, Coniferous forests are of moderate density and are more uniform. The 

trees in coniferous forests grow straight and tall. 

 Almost all conifers are evergreen. There is no annual replacement of new leaves as in deciduous trees. 

 The same leaf remains on the tree for as long as five years. Food is stored in the trunks, and the bark is 

thick to protect the trunk from excessive cold. 

 Conifers are conical in shape. Their conical shape and sloping branches prevent snow accumulation. It also 

offers little grip to the winds. 

 Transpiration can be quite rapid in the warm summer. So, leaves are small, thick, leathery and 

needle-shaped to check excessive transpiration.  

 The soils of the coniferous forests are They are excessively leached and very acidic. 

 Humus content is also low as the evergreen leaves barely fall and the rate of decomposition is slow. 

 Under-growth is negligible because of the poor soil conditions. 

 Absence of direct sunlight and the short duration of summer are other contributory factors. 

 Coniferous forests are also found in regions with high elevation [Example: The forests just below the 

snowline in Himalayas]. 

 But on very steep slopes where soils are immature or non-existent, even the conifer cannot survive 

[Example: Southern slopes of Greater Himalayas]. 

Temperate Deciduous Biome [North Western Europe] 

Moderately warm summers and fairly mild winters. 
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Temperature 

 The mean annual temperatures are usually between 5° C and 15° C. 

 Winters are abnormally mild. This is because of the warming effect brought by warm North Atlantic 

Drift. [Eastern Australian warm current in case of New Zealand] 

Precipitation 

 Rainfall occurs throughout the year with winter maxima. 

 Adequate rainfall throughout the year. 

Seasons 

 As in other temperate regions there are four distinct seasons. 

 Winter is the season of cloudy skies, foggy and misty mornings, and many rainy days from the passing 

depressions. (Trees shed their leaved in winter to prevent snow accumulation and protect themselves from 

severe cold) 

 Spring is the driest and the most refreshing season when people emerge from the depressing winter to see 

everything becoming green again. 

 This is followed by the long, sunny summer. 

 Next is the autumn with the roar of gusty winds; and the cycle repeats itself. 

 This type of climate with its four distinct seasons is something that is conspicuously absent in the tropics. 

[Rainforest == Only Rainy season, Tropical Monsoon == Summer, Winter and Rainy, Tropical Savanna == 

Summer (rains) and Winter] 

Natural Vegetation 

 Soils of temperate forests are podozolic and fairly deep. 

 The natural vegetation of this climatic type is deciduous forest. 

 The trees shed their leaves in the cold season. 

 This is an adaptation for protecting themselves against the winter snow and frost. 

 Shedding begins in autumn, the ‗fall‘ season. Growth begins in spring. 

 Some of the common species include oak, elm, ash, birch, beech, and poplar. 

 In the wetter areas grow willows (Light weight cricket bats are made from willows. In India willows are 

found in Kashmir). 

 Most animals are the familiar vertebrates and invertebrates. 

Temperate Rainforest Biome 

 Temperate rain forests receive an annual precipitation of 200 cm, mostly due to on shore westerlies. 

 Precipitation occurs in the form of fog, rain as well as snow. Fog is quite common and is an important source 

of water. 

Distribution 

 This is a small biome in terms of area covered. The main stretch of this habitat is along the northwestern 

coast of North America from northern California though southern Alaska.  There are also small areas in 

southern Chile, New Zealand, Australia and a few other places around the world. 
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Natural Vegetation 

 Big coniferous trees dominate this habitat, including Douglas fir, Western red cedar, Mountain hemlock, 

Western hemlock, Sitka spruce and Lodgepole pine. 

 In addition to the trees, mosses and lichens are very common, often growing as epiphytes. 

 Grizzly Bears are the common mammals found in Alaska. 

Sub-Tropical Deciduous Biome in Eastern China, South Eastern USA 

Climate 

 Characterized by a warm moist summer and a cool, dry winter (one exception: winters are also moist in 

Natal Type). 

Temperature 

 The mean monthly temperature varies between 4° C and 25° C and is strongly modified by maritime 

influence. 

Precipitation 

 Rainfall is more than moderate, anything from 60 cm to 150 cm. 

 There is the fairly uniform distribution of rainfall throughout the year. 

Natural Vegetation 

 Supports a luxuriant vegetation. 

 The lowlands carry both evergreen broad-leaved forests and deciduous trees [hardwood]. 

 On the highlands, are various species of conifers such as pines and cypresses which are important 

 Perennial plant growth is not checked by either a dry season or a cold season. 

Steppe or Temperate Grassland Biome 

 

Name of the Temperate Grassland Region 

Pustaz Hungary and surrounding regions 

Prairies 
North America [between the foothills of the Rockies 

and the Great Lakes] 

Pampas Argentina and Uruguay [Rain-shadow effect] 

Bush-veld (more tropical) Northern South Africa 

High Veld (more temperate) Southern South Africa 

Downs Australia: Murray-Darling basin of southern Australia 
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Canterbury New Zealand 

Temperature 

 Climate is continental with extremes of temperature. 

 Temperatures vary greatly between summer and winter. 

Precipitation 

 The average rainfall may be taken as about 45 cm, but this varies according to location from 25 cm to 75 cm. 

Natural Vegetation of Steppe Climate 

Grasses 

 Greatest difference from the tropical savanna is that steppes are practically treeless and the grasses are 

much shorter. 

 Grasses are fresh and nutritious. This is typical of the grass of the wheat-lands in North America, the rich 

black earth or chernozem areas of Russian Ukraine and the better watered areas of the Asiatic Steppes. 

Trees 

 Polewards, an increase in precipitation gives rise to a transitional zone of wooded steppes where some 

conifers gradually appear. 

Animals 

 Does not have much animal diversity. 

 Horses are common in Asian Steppes. 

Temperate Deciduous Biome [Mediterranean Region] 

 Parts of the world that have Mediterranean type of climate are characterized by warm, dry summers and 

cool, moist winters. 

 Trees with small broad leaves are widely spaced and never very tall. 

 Regions with adequate rainfall are inhabited by low broad leafed evergreen trees [mostly evergreen oaks]. 

 Fire is an important hazardous factor in this ecosystem and the adaptation of the plants enable them to 

regenerate quickly after being burnt. 

 Plants are in a continuous struggle against heat, dry air, excessive evaporation and prolonged droughts. 

 They are, in short xerophytic [drought tolerant], a word used to describe the drought-resistant plants in an 

environment deficient in moisture. 

Tropical Deciduous Biome [Monsoon Climate] 

 Unlike equatorial wet climate, monsoon climate is characterized by distinct wet and dry seasons associated 

with seasonal reversal of winds. 

 Floods in wet season and droughts in dry season are common. 

 Usually there are three seasons namely summer, winter and rainy 

Temperature 
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 Monthly mean temperatures above 18 °C. 

 Temperatures range from 30-45° C in summer. 

 In winters, temperature range is 15-30° C with mean temperature around 20-25° C. 

Precipitation 

 Annual mean rainfall ranges from 200-250 cm. In some regions it is around 350 cm. 

 Places like Cherrapunji & Mawsynram receive an annual rainfall of about 1000 cm. 

Tropical Monsoon Forests 

 Also known as drought-deciduous forest; dry forest; dry-deciduous forest; tropical deciduous forest. 

 Teak, neem, bamboos, sal, shisham, sandalwood, khair, mulberryare some of the important species 

found here. 

Savanna or Tropical Wet and Dry Biome 

 This type of biome has alternate wet and dry seasons similar to monsoon climate but has considerably 

less annual rainfall. 

 Also, there is no distinct rainy season like in monsoon climate. [Only two seasons – winter and summer. 

Rains occur in summer]. 

 Floods and droughts are common. 

 Vegetation, wildlife and human life are quite different from monsoon climate regions. 

Rainfall 

 Mean annual rainfall ranges from 80 – 160 cm [Rainfall decreases with distance from equator]. 

Temperature 

 Mean annual temperature is greater than 18° C. 

 The monthly temperature hovers between 20° C and 32° C for lowland stations. 

Natural Vegetation of Savanna Climate 

 The savanna landscape is typified by tall grass and short trees. 

 The grasslands are also called as ‘bush-veld’. 

 The trees are deciduous, shedding their leaves in the cool, dry season to prevent excessive loss of water 

through transpiration, e.g. acacias. 

 Trees usually have broad trunks, with water-storing devices to survive through the prolonged drought. 

 Many trees are umbrella shaped, exposing only a narrow edge to the strong winds. 

 In true savanna lands, the grass is tall and coarse, growing 6 to 12 feet high. The elephant grass may attain 

a height of even 15 feet. 

 Grasses appear greenish and well-nourished in the rainy season but turns yellow and dies down in the dry 

season that follows. 

 As the rainfall diminishes towards the deserts the savanna merges into thorny scrub. 

Animal Life of the Savanna 

 There are two main groups of animals in the savanna, the grass-eating herbivorous animals and the 

fleshing-eating carnivorous animals. 
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 The herbivorous include the zebra, antelope, giraffe, deer, gazelle, elephant etc. [most of the National 

geographic and Animal Planet documentaries on wild animals are shot in savanna regions] and carnivorous 

animals include the lion, tiger, leopard, hyena, panther, jaguar, jackal etc.. 

 Species of reptiles and mammals including crocodiles, alligators, giant lizards live together with the larger 

rhinoceros and hippopotamus in rivers and marshy lakes. 

Tropical Rain Forest Biome 

 Also known as ‗The Hot, Wet Equatorial Climate‘, ‗Equatorial Rainforest Climate‘. 

 The regions are generally referred as ‗Equatorial Rainforests‘, ‗Equatorial Evergreen Forests‘, ‗Tropical 

Moist Broadleaf Forest‘, ‗Lowland Equatorial Evergreen Rainforest‘. 

Temperature 

 Temperature is uniform throughout the year. 

 The mean monthly temperatures are always around 27° C with very little variation. 

 There is no winter. [Typical to Equatorial Rainforest Climate] 

Precipitation 

 Precipitation is heavy and well distributed throughout the year. 

 Annual average is always above 150 cm. In some regions the annual average may be as high as 250 – 300 

cm. 

Equatorial Vegetation 

 High temperature and abundant rainfall support a luxuriant tropical rain forest. 

 In the Amazon lowlands, the forest is so dense that it is called ‗selvas‘. [selvas: A dense tropical rainforest 

usually having a cloud cover (dense canopy)] 

 Unlike the temperate regions, the growing season here is all the year round-seeding, flowering, fruiting 

and decaying do not take place in a seasonal pattern. 

 The equatorial vegetation comprises a multitude of evergreen trees that yield tropical hardwood, e.g. 

mahogany, ebony, dyewoods etc. 

 In the coastal areas and brackish swamps, mangrove forests 

 All plants struggle upwards (most ephiphytes) for sunlight resulting in a peculiar layer arrangement 

[Canopy]. 

Epiphyte (Commensalism – Epiphyte benefits without troubling the host): An epiphyte is a plant that grows 

harmlessly upon another plant (such as a tree) and derives its moisture and nutrients from the air, rain, and sometimes 

from debris accumulating around it. 

Desert Biome 

 Deserts are regions where evaporation exceeds precipitation. 

 There are mainly two types – hot like the hot deserts of the Saharan type and temperate as are the 

mid-latitude deserts like the Gobi. 

Hot Deserts 

 They include the biggest Sahara Desert (3.5 million square miles), Great Australian Desert, Arabian 

Desert, Iranian Desert, Thar Desert, Kalahari and Namib Deserts. 
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 In North America, the desert extends from Mexico into U.S.A. and is called by different names at different 

places, e.g. the Mohave, Sonoran, Californian and Mexican Deserts. 

 In South America, the Atacama or Peruvian Desert is the driest of all deserts with less than 2 cm of 

rainfall annually. 

Mid-Latitude Deserts 

 The temperate deserts are rainless because of either continentiality or rain-shadow effect. [Gobi desert is 

formed due to continentiality and Patagonian desert due to rain-shadow effect] 

 Amongst the mid-latitude deserts, many are found on plateau and are at a considerable distance from the sea. 

These are Ladakh, The Kyzyl Kum, Turkestan, Taklimakan and Gobi deserts of Central Asia, drier 

portions of the Great Basin Desert of the western United States and Patagonian Deserts of Argentina 

etc.. 

 The Patagonian Desert is more due to its rain-shadow position on the leeward side of the lofty Andes than to 

continentiality. 

Rainfall (Both Hot and Cold deserts) 

 Deserts, whether hot or mid-latitude have an annual precipitation of less than 25 cm. 

Temperature of Hot deserts 

 There is no cold season in the hot deserts and the average summer temperature is high around 30°C. 

 The highest temperature recorded is 77° C in 1922 at A1 Azizia, Libya. 

Desert Vegetation 

 The predominant vegetation of both hot and mid-latitude deserts is xerophytic or drought-resistant. 

 This includes the cacti, thorny bushes, long-rooted wiry grasses and scattered dwarf acacias. 

 Trees are rare except where there is abundant ground water to support clusters of date palms. 

 Most desert shrubs have long roots and are well spaced out to gather moisture, and search for ground water. 

Plants have few or no leaves and the foliage is either waxy, leathery, hairy or needle-shaped to reduce the 

loss of water through transpiration. 

 The seeds of many species of grasses and herbs have thick, tough skins to protect them while they lie 

dormant. 

 

ENVIRONMENT POLLUTION 

World is facing severe problem of environmental degradation due to rapid increase in population and economic 

development that weakens the environmental resource. 

Environment Pollution 

Environment pollution is worldwide issue and it has adverse impact on the health of human populations (Fereidoun et 

al, 2007). Universal environmental pollution, including greenhouse gas emissions and acid deposition, as well as 

water pollution and waste management is deliberated as global public health problems, which should be examined 

from manifold perspectives such as social, economic, legislation, and environmental engineering systems, as well as 

lifestyle habits helping health promotion and reinforcing environmental systems to repel adulteration (Loux, 2011). It 

is observed that the problems of environmental pollution is intense in the developing world, where traditional sources 

of pollution such as industrial emissions, poor sanitation, insufficient waste management, polluted water supplies and 
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exposures to indoor air pollution from biomass fuels affect humans (Samet, 2001). Recently, modern pollutants have 

emerged which are associated with traffic congestion and the use of modern chemicals in the home, in food, for water 

treatment and for pest control. 

Air Pollution has emerged as growing global issue among environmentalists and researchers especially in developed 

countries since the decade of 1960 (Kan, 2009). It affects human and animal lives, natural ecosystems and the 

man-made environment. The main pollutants found in the air people breathe include, particulate matter, PAHs, lead, 

ground-level ozone, heavy metals, sulphur dioxide, benzene, carbon monoxide and nitrogen dioxide (European 

Public Health Alliance, 2009). Air pollution in urban areas has numerous health impact such as a shorter lifespan for 

city inhabitants (Progressive Insurance, 2005).  

Air pollution is also responsible for climate change due to the enhanced greenhouse effect, acid rain, and the 

depletion of the ozone layer that constitute important global environmental problems. Mishra stated that fast growth 

in urban population, increasing industrialization, and rising demands for energy and motor vehicles are the 

deteriorating air pollution levels (2003). He further said that other factors, such as poor environmental ruling, less 

efficient technology of production, jammed roads, and age and poor maintenance of automobiles also increase 

pollution level. It is established that air pollution is caused of ill health and death by natural and man-made sources. 

Major man-made sources of ambient air pollution include tobacco smoke, combustion of solid fuels for cooking, 

heating, home cleaning agents, insecticides industries, automobiles, power generation, poor environmental regulation, 

less efficient technology of production, congested roads, and age and poor maintenance of cars and other automobiles. 

The natural sources include furnaces and waste disposals, forest and agricultural fires (European Public Health 

Alliance, 2009). Air pollution occurs both outdoors and indoors and is caused by human activities and natural 

mechanisms. Outdoor air pollution is described as the discharge of numerous air pollutants in to the atmosphere, in 

concentrations that threaten the health of living organisms or upset the function of the environment as a system 

leading to human health damages in various ways. Indoor air pollution is defined as the amount of chemical, 

biological and physical contaminants in the air inside a building. Indoor air pollution is more dangerous as compared 

to outdoor air pollution. Some of indoor air pollutant sources in houses including building materials, pressed wood 

products and furniture, central heating and cooling systems, several personal care or household cleaning products, 

painting colours, solvents, heating or cooking appliances (stoves, wood and gas burning fireplaces, gas heaters), 

tobacco smoke, office machines and other products used in daily activities (EPA, 2007). 

Consequences of Air Pollution:  

Air pollution cause many health issues. It is found that CO2 is a good transmitter of sunlight, but it also partially 

restricts infrared radiation going back from the earth into space, which produces the greenhouse effect that prevents a 

drastic cooling of the Earth during the night. Increasing the amount of CO2 in the atmosphere strengthens this effect 

and is expected to result in a warming of the Earth's surface. Air pollution has harmful impact on plant life. Sulphur 

dioxide is considered as most harmful pollutant (Rao, 1989). 

Effect of pollutant on plants  

Air pollution monitoring is very necessary to control pollution. These techniques collect data by scientists to enable 

them to make informed decisions to manage overall quality of environment.  

Air pollution monitoring and source categorization (Source: Bhola, et, al., 2010) 
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Water pollution: Water pollution is also a matter of concern for human life. Polluted water comprises of Industrial 

discharged wastes, sewage water, rain water pollution (Ashraf et al, 2010). Water can also be polluted by agriculture 

or households cause damage to human health or the environment. (European Public Health Alliance, 2009). This 

water pollution adversely impacts the health and quality of soils and vegetation (Carter, 1985). Pollutants in water 

include a wide range of chemicals, pathogens, and physical chemistry or sensory changes. Many of the chemical 

substances are toxic or even carcinogenic. Pathogens can obviously produce waterborne diseases in either human or 

animal hosts. The effects of water pollution are major cause of death for humans at global scale. Furthermore, water 

pollution affects oceans, lakes, rivers, and drinking water (Scipeeps, 2009). A drinking water contained a fluoride 

content ranging from 5.26 to 26.32 milligrams per litre and this is too high as compared to the World Health 

Organization�s standard of 0.6 to 1.7 milligram per litre (Rizvi, 2000). It has been found that Paper and pulp mills 

consume large amount of water and discharge liquid and solid waste products into the environment. The liquid waste 

is usually high in biological oxygen demand, suspended solids, and chlorinated organic compounds such as dioxins 

(World Bank, 1999). 

Treatment of water pollution: There are many ways by which water pollution can be treated such as industrial 

treatment, denitrification, septic tank, and ozone waste water treatment. Before raw sewage can be carefully released 

back into the environment, it must be treated properly in a water treatment plant. In a water treatment plant, sewage 

goes through a number of chambers and chemical processes to reduce the amount and toxicity of the waste. 

Denitrification is an ecological approach to avert the leaching of nitrates in soil, and stops ground water pollution 

with nutrients. Septic tanks treat sewage at the place where it is located and used to treat sewage from an individual 

building. Untreated sewage from a property flows into the septic tank and the solids are separated from the liquid. 

Environmentalists use Biological processes to degrade the solid matter. Another method to treat water pollution is 

well known Ozone wastewater treatment. An ozone generator break down pollutants in the water source. The 

generators convert oxygen into ozone using Ultraviolet radiation and Electric discharge field. There are numerous 

advantages of ozone to treat wastewater such as this technique kills bacteria successfully, oxidizes substances such as 

iron and sulphur. There are some drawbacks of adopting ozone to treat wastewater such as it requires energy in the 

form of electricity, cost money and cannot work when the power is lost and cannot remove dissolved minerals and 

salts. 

Water pollution treatment 
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Land/ Solid waste Pollution: This type of pollution also shake environment. Inadequate management of solid waste 

is one of the main causes of environmental pollution (Kimani, 2007). Land pollution is one of the main forms of 

environmental calamity in current situation (Khan, 2004). Causes of Land Pollution include Mining and quarrying, 

Sewage waste, Household Garbage and Industrial Waste. Consequences of Land Pollutants are dangerous such as 

extermination of wild life. In land pollution, acid rain kills trees and other plants and vegetation that provides food 

and shelter is destroyed. It can seriously disturb the balance of nature, and, in extreme cases, can cause human 

mortalities. Pesticides can damage crops; kill vegetation and poison birds, animals, and fish. Most pesticides kill or 

damage life forms other than those intended. To prevent Land Pollution, it is advised that more and more land should 

be brought under farming. Trees should be planted everywhere. Waste matter should be disposed immediately and 

avoid drilling the Land for more underground water. People must avoid using more chemical fertilizers and 

Pesticides. 

Noise pollution, soil pollution and light pollution also harm the environment at an alarming rate. Causes of Noise 

Pollution include aircraft noise, noise of cars, buses, and trucks, vehicle horns, loudspeakers, and industry noise, as 

well as high-intensity sonar effects which are extremely harmful for the environment, noise from construction and 

civil engineering works. Extreme noise pollution occurs due to technical advancement and the motor vehicle, which 

is responsible for about ninety percent of all undesirable noise internationally. Effects of Noise Pollution are Hearing 

Loss, High Blood Pressure, Stress, Sleep Disturbance, Colour Blindness. To Avoid Noise Pollution, the Government 

should ensure the new machines that should be noise proof. Air ports must be away from residential area. Do not 

sound horn symbol is to be in school roads. Soil pollution is described as the impurity of soil of a particular region. 

Soil pollution mainly is a result of penetration of damaging pesticides and insecticides, which deteriorate the soil 

quality, thus making it contaminated and unfit for use later. Main causes of soil pollution include Industrial wastes 

such as harmful gases and chemicals, agricultural pesticides, fertilizers and insecticides, ignorance towards soil 

management and related systems, unfavourable and harmful irrigation practices, improper septic system and 

management and maintenance of the same, leakages from sanitary sewage, acid rains, when fumes released from 

industries get mixed with rains, fuel leakages from automobiles, that get washed away due to rain and seep into the 

nearby soil, improper waste management techniques, which are characterized by release of sewage into the large 

dumping grounds and nearby streams or rivers. 

Light pollution is described as excessive and incorrect artificial light (Mizon, 2002). It is caused due to extreme use 

of artificial lights by humans. The powerful artificial light which are used to brightens offices, factories, sports 

stadium, street, parks and sometime even housing complexes obscure the night sky. 

The four components of light pollution are often combined and may intersect: 
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1. Urban Sky Glow: The brightening of the night sky over inhabited areas. 

2. Light Trespass: Light falling where it is not intended, wanted, or needed. 

3. Glare: Excessive brightness which causes visual discomfort. High levels of glare can decrease visibility. 

4. Clutter: Bright, confusing, and excessive groupings of light sources, commonly found in over-lit urban areas. 

The proliferation of clutter contributes to urban sky glow, trespass, and glare. 

Plethora of environmental studies have shown that environmental pollutants have various adversarial health effects. 

The most important harmful effects are prenatal disorders, infant mortality, respiratory disorders, allergy, 

malignancies, cardiovascular disorders, and increase in stress oxidative, endothelial dysfunction, mental disorders, 

and various other harmful effects. Though, short-term effects of environmental pollutants are usually underlined, 

wide range of hazards of air pollution from early life and their possible implication on chronic non-communicable 

diseases of adulthood should be underscored. Many studies have demonstrated that environmental particulate 

exposure has been linked to increased risk of morbidity and mortality from many diseases, organ disturbances, 

cancers, and other chronic diseases (Kargarfard, 2011). Consequently, experts advised to take immediate action and 

control the pollution. Otherwise, the waste products from consumption, heating, agriculture, mining, manufacturing, 

transportation, and other human activities will damage the environment. 

Environmental Degradation 

Environmental degradation is a consequence of the active inter play of socio-economic, institutional and 

technological actions. Environmental degradation is a process through which the natural environment is 

compromised in some way, decreasing biological diversity and health of the environment. Environmental 

degradation is described as the worsening of physical components of the environment brought in by human activities 

to such an extent that it cannot be set right by self-regulatory mechanism of environment. This process can be 

completely natural in origin, or it can be fast-tracked or caused by human activities. Many global organizations 

identify environmental degradation as major threats to communities, planets. Environmental changes may be driven 

by numerous factors such as economic development, population growth, and urbanization, intensification of 

agriculture, more energy use and transportation. Poverty is also major issue which creates environmental problems. 

The economics of environmental pollution, depletion and degradation of resources has been ignored as compared to 

the issues of growth and expansion. India is also facing problems of environmental degradation because of the 

considerable increase in its population. 

Factors that Led Environmental Degradation 

There are basically two factors namely: 

1. Natural factors such as drought, storms on sea, land and deserts such as hurricanes, tornadoes, carina and volcanic 

eruptions. These factors lead to land degradation through erosion. 

2. Human factors which include deforestation, industrialization and urbanization. These factors lead to water, air and 

land pollution. 

Types of Environmental Degradation 
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Types of environmental degradation: 

 

Deforestation 

Deforestation is the process of clearance of forests by logging and/or burning. Deforestation occurs due to many 

reasons that include trees or derived charcoal are used as, or sold, for fuel or as a commodity, while cleared land is 

used as grassland for livestock, plantations of commodities, and settlements. The exclusion of trees without sufficient 

reforestation has resulted in harm to habitat, biodiversity loss and dryness. It has adversative impacts on 

bio-sequestration of atmospheric carbon dioxide. Deforested regions characteristically sustain substantial adverse soil 

erosion and frequently damage into wasteland. 

Causes of deforestation: There are several causes of current deforestation such as dishonesty of government 

institutions, the unfair distribution of wealth and power, population growth and overpopulation, and urbanization. 

Globalization is also major cause of deforestation, though there are cases in which the impacts of globalization have 

supported localized forest recuperate. 

 

Extinction 
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It is the process by which a species, genus, or family, becomes extinct no longer existing and living in the world. It is 

the elimination and annihilation of something that previously existed in the world. In the arena of biology, it denotes 

specifically to the end of an evolutionary line, or a branch on the tree of life. The extinction of a species can have 

significant consequences for an ecosystem and even for the physical environment and climate, often leading to 

further extinctions. 

 

Desertification: 

Desertification is the ruin of land in waterless and dry sub-humid areas due to many factors such as climatic changes 

and human activities. Desertification results primarily from man-made activities. It is mainly caused by overgrazing, 

over drafting of groundwater and diversion of water from rivers for human consumption and industrial use, all of 

these processes are fundamentally driven by overpopulation. Main effect of desertification is reduced biodiversity 

and weakened productive capacity, for example, by transition from land dominated by shrub lands to non-native 

grasslands. 

Causes of desertification: Desertification occurs due to numerous factors, primarily anthropogenic causes, which 

began in the Holocene era and continues today. The primary reasons for desertification are overgrazing, 

over-cultivation, increased fire frequency, water impoundment, deforestation, over drafting of groundwater, 

increased soil salinity, and global climate change. 

Multilevel set of causes of Desertification (Source: Camilla Toulmin, 1993) 

 

Emmision 

Emission is process in which human or natural forces discharge chemicals or other substances into the environment. 

Emission leads to pollution such as emission is caused when chemicals are released into the air. Many natural 

processes cause emissions. When a volcano explodes, it lets out acid, and acid, ash, and many toxic gases. When fires 

break out in forests, they release smoke, soot, carcinogenic hydrocarbons, dioxins, and carbon dioxide. 

Erosion 

Erosion is the procedure of weathering and carriage of solids in the natural environment or their source and deposits 

them elsewhere. It generally occurs due to transport by wind, water, or ice, by down-slope creep of soil and other 
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material under the force of gravity; or by living organisms, such as burrowing animals, in the case of bio-erosion. 

A certain amount of erosion is natural and, it is good for the ecosystem. Erosion is different from weathering, which 

is the process of chemical or physical breakdown of the minerals in the rocks, although the two processes may occur 

simultaneously. 

Causes of environmental degradation 

Due to increased activities of humans and release of harmful chemicals, environmental conditions deteriorated and 

impact on human health. There are many causes of environmental degradation. The speedy population growth and 

economic development in country are degrading the environment through the unrestrained growth of urbanization 

and industrialization, expansion and intensification of agriculture, and the obliteration of natural surroundings. Main 

reason of environmental degradation in India is unparalleled growth of population, which is unfavourably affecting 

the natural resources and environment. The increasing population and the environmental deterioration face the 

challenge of continued development without environmental damage. Population impacts on the environment is 

mainly through the use of natural resources and production of wastes and is related with environmental stresses like 

loss of biodiversity, air and water pollution and increased pressure on arable land. 

Another major cause of environmental degradation pointed out by environmentalists is Poverty. The circular link 

between poverty and environment is a tremendously complex phenomenon. Inequality may raise unsustainability 

because the poor, who rely on natural resources more than the rich, deplete natural resources faster as they have no 

real prospects of gaining access to other types of resources. Moreover, degraded environment can quicken the 

process of destitution, again because the poor depend directly on natural assets. 

It has been observed that poor people migrate to urban areas due to lack of opportunities for profitable employment 

in villages and the ecological stresses. Extra-large cities are emerging and urban slums are expanding. Such rapid and 

unplanned development of cities has resulted in ruin of urban environment. It has broadened the gap between demand 

and supply of infrastructural services such as energy, housing, transport, communication, education, water supply and 

sewerage and recreational amenities, thus depleting the valuable environmental resource base of the cities. The result 

is the growing trend in worsening of air and water quality, generation of wastes, the proliferation of slums and 

undesirable land use changes, all of which contribute to urban poverty. 

There are some economic factors that lead to environmental degradation. Environmental degradation is the 

consequence of market failure, that is, the non-existent or poorly functioning markets for environmental goods and 

services. In this framework, environmental degradation is a particular case of consumption or production externalities 

reflected by divergence between private and social costs (or benefits). Market misrepresentations created by price 

controls and subsidies may exacerbate the achievement of environmental objectives. 

Transport activities intensely effects on the environment such as air pollution, noise from road traffic and oil spills 

from marine shipping. Transport infrastructure in India has expanded significantly in terms of network and services. 

Thus, road transport accounts for a major share of air pollution load in cities such as Delhi. Port and harbour projects 

mainly impact on sensitive coastal eco systems. Their construction affects hydrology, surface water quality, fisheries, 

coral reefs and mangroves to varying degrees. 

Effect of agricultural development on the environment ascend from farming activities which contribute to soil 

erosion, land salination and loss of nutrients. 

Effects of Environmental Degradation 

1. Impact on Human Health: Human health is greatly impacted by the environmental degradation. Areas exposed to 

toxic air pollutants can cause respiratory problems like pneumonia and asthma. Most of people loss their life due to 

indirect effects of air pollution. 

2. Loss of Biodiversity: Biodiversity is vital to sustain balance of the ecosystem in the form of combating pollution, 

restoring nutrients, protecting water sources and stabilizing climate. Deforestation, global warming, overpopulation 
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and pollution are few of the major causes for loss of biodiversity. 

3. Ozone Layer Depletion: Ozone layer is responsible to shield earth from detrimental ultraviolet rays. The presence 

of chlorofluorocarbons, hydro chlorofluorocarbons in the atmosphere is causing the ozone layer to deplete. As it will 

deplete, it will emit harmful radiations back to the earth. 

4. Loss for Tourism Industry: Speedy activities of tourism industry is also responsible for the worsening of 

environment that rely on tourists for their daily livelihood. Environmental damage in the form of loss of green cover, 

loss of biodiversity, huge landfills, increased air and water pollution can be a big turn off for most of the travellers. 

5. Economic Impact: The huge cost that a nation may have to borne due to environmental degradation can have huge 

economic impact in terms of restoration of green cover, cleaning up of landfills and protection of endangered species. 

The economic impact can also be in terms of loss of tourism industry. 

The potentials of human economic activity leading to regional and world-wide conflicts especially as the emission of 

dangerous gases into the atmosphere (environmental degradation) results in changes in agriculture production and 

inaccessibility of resources eventually causing food scarcities. 

Impact of environmental degradation (Source: Chalecki, 2003) 

 

To summarize, Pollution is due to harmful substances or products into the environment. There are several types of 

pollutions in the environment such as Water Pollution, Air Pollution, Soil Pollution, land pollution. Environmental 

degradation is the collapse of the earth or worsening of the environment through consumption of assets such as air, 

water and soil, the destruction of environments and the annihilation of wildlife 
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WORLD HISTORY 
 

RENAISSANCE 

 

 What was renaissance? 
 

  Rebirth, Reawakening, Intellectual Awareness, Resurgence, Cultural Awakening and Cultural Revivalism are 

different terms which are used for Renaissance in history. After the thirteenth century, under the changing 

conditions of the time, man tried to discover the man and the world.  

 It was an intellectual, liberal, and cultural movement. The conquest of Turks over Constantinople is considered 

as that political event which started it.  

 It was like awakening to the true realities about the nature and man. This awakening is referred to as 

Renaissance. 

  It is a French word, which means to wake again from a sleep. Some authorities have called it rebirth. It was not 

an event, but a distinct phase of epoch making effects, which continued as a parallel movement along with other 

changes in the European history.  

 However, it is considered to have continued from the 14th to 16th century (or from 1350 AD to 1550 AD).  

 It was a phase of changes which were more evident in cultural sphere and not a political event. 

 It glorified the individual and approved worldly pleasures, viewing life as worthwhile for its own sake, not 

chiefly as a preparation for the life to come (salvation). 

 Focused attention upon secular society rather than the medieval preoccupation with the Church and religious 

affairs. 

 

The Renaissance Spreads - 

 

1. In the 15th Century, Renaissance ideas began to spread from Italy to France, the German states, Holland, and 

England.  

2. The spread of these ideas resulted from religious, military, and commercial contacts.  

3. Many northern scholars also traveled to Italy to absorb Italian art and learning.  
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The Main Features of Renaissance: 

 

(i) Importance to Humanism: There was stressed on Humanism, which was the distinctive feature of Renaissance. 

(ii) Worship of Nature in art and philosophy: The worship of the beauty of nature started again under the influence 

of Renaissance.  

(iii) Importance of Experiment: -Under Renaissance, the facts were accepted true only when authenticated by 

experiments. 

(iv) Rational Attitude: The rational attitude replaced the superstitious beliefs. 

 

 

CAUSES OF RENAISSANCE 
 

The circumstances and causes, which brought about above mentioned changes are discussed in brief as follows. 

1. Crusades: - Crusaders brought new thoughts and beliefs, which replaced the old thoughts, beliefs and institutions. 

The crusades took pace in 1095 and 1291. As a result the Europeans came in contact with the people of East. In East, 

the Arabs were definitely leading a more civilized life due to their contacts with both the highly civilized Indian and 

Grecian cultures. The crusades had also encouraged the voyages and geographical studies. Their mental horizon 

expanded when they were exposed to other people and new ideas. They came back to Europe with scientific books of 

Aristotle, the Arabic numerals, mariners compass, and paper. They helped in breaking the hold of church and 

Christianity over the mental life of Europe which was starting point of Renaissance. 

 

2. Paper and Printing Press: Europeans learned the technique printing from the Arabs. Around 1450, John 

Gutenburg invented a typing machine, which can be called as the forerunner of the modern press. Printing presses 

were used in Rome in 1466. Caxton setup a printing press in Britain in 1477. The printing press brought 

revolutionary changes in the growth of intellectual sphere. The invention of paper and printing device brought about 

revolutionary changes. Therefore, the knowledge did not remain the monopoly of a single class. With the spread of 

knowledge, the hold of superstitious and blind faith was loosened and the people developed self-confidence. Hence, 

it is evident that the paper and the printing devices were the most influencing cause of Renaissance. It is true because 

the intellectual awareness increased in the real sense only after the invention of printing. 

 
3. Commercial Prosperity: - Firstly, the trade links brought the prosperity and exposure to new avenues. Secondly, 

new cities like Venice, Milan, Florence etc. emerged. It became the meeting place with foreign traders within Europe 

and its free atmosphere was highly conducive for the rise of Renaissance. Thirdly, the large capital, which the traders 

acquired, had given them confidence and they sought knowledge and power. Fourthly, the traders started questioning 

church when it objected to charging interest on lending. All such factors marked the rise of new awareness, which 

was main engine for the rise of Renaissance. 

 

4. Decline of Feudalism: The Renaissance was able to flourish because the Feudalism was declining. The cause of 

decline of feudalism was the rise of middle class and their support to the kings. It was this middle class which 

promoted Renaissance only when the feudalism declined. 

 

5. Occupation of Constantinople by the Turks: - In 1453, the Turkish Empire occupied Constantinople, the capital 

of Byzantine Empire (Eastern Roman Empire of ancient times). Secondly, the Constantinople was great center of 

knowledge, philosophy and art. The Turks loved to fight but they had no love and utility for anything that could 

enhance their knowledge. Thousand of Greek scholars, philosophers and artists of this city were forced to migrate to 

other countries like Italy, France, Germany, England etc. in search of livelihood. They also took away to these 

countries the ancient Greek and Roman knowledge, science and a new way of thinking along with them. One 

cardinal brought 800 manuscripts to Italy. Thus, we can say that the fall of Constantinople paved the way for the 

Renaissance. 

 

6. Rise of Mongol Empire: - The rise of the Mongolian Empire gave strong impetus to the movement of 

Renaissance. Kublai Khan raised a vast and powerful empire. In this great empire, unparalleled in those days, 

preachers and businessmen were highly respected. The presence of the representatives of Pope, Buddhist monks, 

mathematicians, and astrologers from India and artisans from Paris, Italy and China graced his court. His court was 
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virtually a meeting place of East and West. This contact paved the way for exchange of thoughts and knowledge, 

which made epoch making affect on Europe. Marco Polo, the famous traveler from Venice, visited the court of 

Kublai Khan, in 1272 AD. His writings thrilled the people of Europe for a long time to come. It will not be out of 

place to mention that the people of Europe learnt about paper, printing, compass and gun powder on their contacts 

with Mongols. 

 

7. Role of Progressive Rulers , Nobles, Popes and Middle Class Capitalists: The rulers like Henry VIII, Charles V 

etc were great lovers of art and philosophy. They patronised many artists and scholars. Similarly, Pope Leo X was 

known for his love for architectural activities. In Florence, the rich families like Medici family, patronised the artists 

and scholars and provided them the free environment where the scholars gave full freedom to the intellectual flights. 

Such an atmosphere was a precondition for the rise of Renaissance. 

 

8. Scientific Inventions: The scientific inventions became the rise of Renaissance and decline of superstition which 

had clouded the brain of medieval Europe. New geographical discoveries were made. The world was shown as round 

body and sun was proved as the centre of the universe. It shattered the grip of Church on the intellectual abilities of 

the people and helped them to imbibe the attitude of humanism and rationality which were the soul of Renaissance. 

 

9. Emergence of new Cities: New Cities like Milan, Venice, Florence, Lisbon, Amherstdom etc flourished. They 

had more democratic set up which afforded more freedom to their citizens. These cities had risen with the efforts of 

the middle class which was open to new thoughts and despised the clogging of intellectual development under the 

suffocating control of Pope and his church. They were the people who promoted the cause of Renaissance. The 

leading three artistic of Renaissance period namely, Michaelanglo, Leonardo and Raphel all belonged to Florence. 

 

Early Humanist Writers:  

 

1. Petrarch- The Italian who studied the classics and wrote in both Italian and Latin. He imitated the style of 

classical writers.  

2. Pico della Mirandola-  An Italian, who lived for a while near Florence, was a scholar of law, philosophy, Greek, 

Latin, Hebrew, and Arabic.He spoke in praise of the dignity of human beings.  

3. Erasmus- He was Dutch and a brilliant classical scholar. In his book, Praise of Folly, he ridiculed superstition, 

prejudice, upper class priveledges, and Church abuses. By satirizing social evils, Erasmus encouraged people to think 

about reforms.  

4. Sir Thomas More-  An Englishman, he wrote Utopia, a book about an ideal country that was free from war, 

injustice, poverty, and ignorance.  

 

 

The Vernacular Replaces Latin In Literature - 
1. In the Middle Ages, Latin was the language of literature, of the Church, and of educated people.  

2. Over the centuries: other languages had been evolving through everyday usage. French, Italian, Spanish, German, 

and English are vernacular or national languages.  

3. At the end of the Middle Ages, writers began to to use the vernacular. 

 

 

Writers of the Vernacular- 
 

1. Dante- An Italian, born in Florence, served that city in various governmental positions until he was exiled by 

political opponents. Known as the "Father of Modern Italy", he was the first to write an important piece of literature 

in the Vernacular. His Divine Comedy, a long poem in which Dante describes an imaginary trip through Hell, 

Purgatory, and Heaven during which one of his guides is the Roman poet Virgil.  

 
2. Boccassio- An Italian who lived in Florence during his formative years and was influenced by the Renaissance 

spirit of Humanism. He is best known for his Italian Prose in a collection of short stories called The Decameron. 

These stories were related by a group of young men who fled to a villa outside Florence to escape the Black Death 

(plague).  
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3. Chaucer- An Englishman who became familiar with the works of Dante and Bocassio while traveling in Italy. 

Chaucer used English in his collection of stories in verse, the Canterbury Tales.  Supposedly these stories were 

related by pilgrims journeying to the religious shrine at Canterbury. 

 

 

EFFECTS OF RENAISSANCE 

 

Political Effect- 

 

1. Rise of Strong Monarchies: Renaissance brought forth the ideal of strong Roman Monarchs. It led to the rise of 

strong monarchies in Europe. On one hand it reduced the importance of Church and on the other hand national states 

like England, France, Austria and Prussia emerged. 

2. Change in Warfare: With the discovery of gun powders and invention of guns and mortars the scene of battle 

field changed. The forts lost its importance as the secured places as they could not stand the barge of gun fires. 

3. Encouragement to Virtue Less Politics: It brought to the forth the ideal of opportunism in the field of politics. 

The Prince of Machiavelli became the bible of the kings who adopted all the wrong and right means to maintain their 

rule. It led to anarchy when the monarchies became oppressive. 

 

Economic Effects- 

 

1. Development of Trade and Commerce: The people became materialist and this wordily under the influence of 

Renaissance. It encouraged trade and commerce. It led to rise of mercantilism in Europe. 

2. Rise of Industry and Capitalist System: With the rise of trade and commerce, the industry and capitalism also 

flourished. The rich class started earning huge profits. They exploited the workers and the condition of workers 

became miserable. 

 

3. Colonialism: With the rise of trade, commerce and industry, the Europeans countries needed areas for procuring 

raw material and markets to sell their finished goods. It led to rise of colonialism. 

 

Social Effects- 

 

1. Improvement in the condition of Women: The condition of women, especially from the upper class improved 

due to Renaissance. They started taking education and showed interest in social, economic and political life. The 

period saw the rise of women scholars like Cassandra, Varano, Vittoria etc. The women also changed the way of 

clothing and fashion. They started using wigs and showed special attention to jewelry of diamond. 

2. Manners and Etiquette: Under the influence of Renaissance, people developed new table manners. They also 

made spices indispensable part of their food. They also developed Etiquette of Conversation. The people interacted 

with the scholars, poets and musician with more intimacy. The women were accorded special treatment in social 

gatherings. 

3. Decline in Morality: One of the negative impact of Renaissance was that the society experience in the decline in 

the moral standard of the people. The people had started questioning the ways of church and became more 

materialists. They adopted foul means to become rich. even the artists tried to dupe the innocent people. The period 

saw the writings like the Prince by Machiavelli which encouraged the kings to adopt the corrupt means to maintain 

their rule. Cheating, robbery, murder, and theft increased during the Renaissance period. 

Cultural Effects: 

4. Development of Literature: The Renaissance encouraged the vernacular and national languages. High class 

literature was produced in the languages of masses like in Italian, French, English, Spanish, German, Dutch etc. 

Similarly, deep study was undertaken in the literature of Latin and Greek. The world famous writers like Dante, 

Petrarch, Boccacio, Machiavelli, Chaucer, More, Shakespeare, Erasmus, Luther etc. emerged. 

5. Development of Fine Arts: The effect of Renaissance was most revealed in the field of Fine Arts. The Paining got 

new life. It was more near to the real life situation. Experiments were made with different hues of colour. Similarly, 
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the science of architecture and sculpturing made tremendous progress. The music was also enriched under the 

Influence of Renaissance. Renaissance gave the artists of repute like Leonardo, Michaelanglo, Raphel, Titani, 

Gilbarti, Beck etc. 

6. Scientific inventions and Discoveries: Renaissance inculcated the spirit of rationality and experimentation. It led 

to many scientific discoveries and inventions. Kapler, Galilieo and Copernicus made many geographical and space 

discoveries. Newton wrote new physical laws. Similarly achievements were made in the field of chemistry, medical 

science, and physics. 

7. Geographical Discoveries: Columbus, Vascodi Gama, Magellan made geographical discoveries under the spirit 

of Renaissance. New tread routes were discovered to the Asian and African countries and new continents of South 

America, North America and Australia were discovered. 

 

CODING - DECODING 

  

The term Coding—Decoding primarily relates with message sent in secret farm which cannot be understood 

by others easily. Coding, therefore, means rule method used to hide the actual meaning of a word or group of words and 

decoding means the method of making out the actual message that is disguised in a particular method of coding. 

 

In questions, a word (basic word) is coded in a particular way and candidates are asked to code other words in 

the same way. Questions of coding -decoding are designed to test candidate‘s ability to understand the rule used for the 

ending and then translate it quickly to find out the coding for the given word. Types of these questions are manifold 

which initially pose a slight problem before the student as to how to solve the questions. It is therefore, required to 

discuss first the various probable types of questions which may be asked in the examination, before we switch over to 

the methods or steps used in solving these questions. 

 

As a matter of fact, there exists no uniform and particular type or category of these questions according to 

which we could classify questions of coding – decoding. However, keeping in view the candidates convenience we 

have classified different types of questions with illustrations and explanations under heads. 

 

Category I 

 In this category of questions, a word is coded by simply changing the order of letters of the word. 

 

Ex.1. In a code language if TRAINS is coded as RTIASN, how PISTOL will be coded in the same language? 

 (a) SYFLDP   (b) IPSTLO  (c) SIPTLO   (d) IPTSLO 

Sol.: If we compare the basin word {TRAINS} with the coded word {RTIASN}, we would see that the letters used in 

the word are same as in the basic word but their order of placement has been changed. Letter T at first positions 

of basic word has been placed at second position has been placed in the first position. 

It means that in this question, letter of the basic word have been interchanged i.e., first letter with second, third 

with the fourth and so on. And thus we get the coded word. In this code language word, PISTOL will be coded 

as IPTSLO. Hence, option (d) is our answer. 

 

Category II 

 In this category of questions, letters of a word are substituted for either a new letter or a numeric. And same 

substituted helps to find out the coding of the word in questions. This substitution of letters may either be direct or in a 

jumbled up fashion. We shall discuss each type in detail in the following paragraphs. 

 

(A) Direct Substitution 

 When letters of a word are substituted for the new letters and are placed in the coded word at the same position as 
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in the basic word, then this method of substitution is called the direct substitution. 

 

Ex. 2. In a code language if SUGAR is coded as PKLTN and TEA is coded as QGT, how would you code GREAT in 

the same code language? 

(a) ENGTP  (b) LNGTK  (c) LNGTQ  (d) LNGQT 

Sol.:   

 
Here we see that S is substituted for P, U for K, G for I, A for T and R for N. And in the word TEA, T is 

substituted for Q, E for G and A for T. Now we : find that coding for letter A in SUGAR is T and coding for 

letter A in TEA is also T‗ This implies that substitution of letter in coded word takes place in the same order aw 

in basic word. In simple words, in the word SUGAR letter S in the basic word has been substituted for a new 

letter and carded at first place in the coded won}, U at aha second place, G at the third place and so on. 

Therefore, code far GREAT will be LNGTQ. Hence, option (c) will be the correct answer. 

 

Ex. 3. In a code language if TEARS is coded as VWXYZ and MAN is coded as 123, then how would you code 

RESENTMENT in that language? 

(a) YWZW3V1W3Y  (b) YWZSWVZWSY  (c) YWZWSVEWYB   (d) YWZW3V1W3V 

Sol. : This question is of direct substitution method. Letters of the basic words are substituted as under. 

 
 

Coded Word :    V  W  X  Y  Z  Coded Word :    1   2  3 

Therefore, the coding for the word RESENTMENT will be YWZW3V1W3V. Hence, option (D) is our answer. 

 

Ex. 4.  If TEARS is coded as VWXYZ, then how would you code BEAS in that language ?  

(a) YWXZ    (b) VWXZ   (c) MWXZ    (d) WVZY 

 
Using the same coding pattern for BEAS, we get W for E, X for A and Z for S but code for B cannot be determined 

as it is absent in the basic word. New we shall take the help of options. In option (a) we get W, X, Z for E, A and 

S, respectively which is correct but coding for B cannot be Y as it is the code for R. Likewise in option (b), V 

cannot be coded for B as it is the code for T. In option (c), we see that code for B is M which seems to be correct as it 

has not been used as a code for any of the letters in basic word. Hence, code for BEAS would be MWXZ. Therefore, 

option (c) is our correct answer.  

 

Category III 

In this category, rule of Coding is of entirely different type from what has been discussed so far in category I 
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and II. In this type, word is coded, replacing each letter of the word by a new word from the alphabets (A.....Z) an the 

basis of a particular method. It has further been explained in the following examples. 

 

Ex. 6.  If TEMPLE is coded as VHQURL, how would you code CHURCH ? 

(a) EKYWIO    (b) EKUWIO   (c) EKYWEN    (d) EKYWJO 

 
 

Code for T is V, for E it is H, for M it is Q. It may be noticed from here that letters of TEMPLE have been 

replaced by new letters from the alphabets. 

There is a gap of one letter between T and V, gap of two letters between E and H, gap of three letters between 

M and Q and so on in the alphabets. 

Therefore, coding for CHURCH is   

C     H   U   R    C   H 

+1  +2  +3  +4  +5  +6 

                                                            E     K   Y   W    I    O 

Hence, (a) is the correct answer. 

 

Ex. 7.  If TEMPLE is coded as VHQNIA, how would you code CHURCH ? 

(a) EKYWI   (b) EKYQZD   (c) EKYPZD    (d) EKYQWD 

Sol.: Coding for TEMPLE is      T   E    M    P    L    E 

                                                 +1  +2  +3  -1   -2   -3 

                                                  V   H   Q    N    I     A 

Here, the first half Of the letters of the word TEMPLE have been replaced with new letters from the alphabets 

with a gap of 1, 2 and 3 letters respectively in forward direction, and second half of the letters of the word have 

been replaced by new letters from the alphabets with a gap of 1, 2 and 3 in backward direction. Hence, code for 

word CHURCH would be EKYPZD. Hence, (c) is our answer.  

 

We have endeavoured here to incorporate maximum types of questions in the following exercises taking into 

consideration the existing pattern of various competitive examinations. 

 

In the following exercises questions of all types have been mixed up and given in one exercise instead of 

giving them separately, category-wise. It has been done to enable the students to use their mind to find as to 

what rule will be applied for each questions. 

 

LETTER CODING 

 

1. In a certain code language IRAN is written as RINA. How will RAVI be written in that code language? 

(1) ARIV (2) VRAI (3) IARV  (4) IVAR 

2. In a certain code language CENTRAL is written as LARTNEC.  How will SEMINAR be written in that code 

language? 

(1) NARIMES (2) MESIRAN (3) RANIMES (4) NARISEM 
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3. In a certain code language INACTIVE is written as VITCANIE. How will COMPUTER be written in that code 

language? 

(1) UTEPMOCR (2) MOCPETUR (3) ETUPMOCR (4) PMOCRETU 

4. In a certain code language STUDENT is written as TUTDNES. How will SOURCES be written in that code language? 

(1) SOURCES (2) SUORECS (3) SRUOCES (4) SOURSEC 

5. In a certain code language LEARNING is written as LGNINRAE. How will SURPRISE be written in that code 

language? 

(1) ESRIPRUS (2) RUSEPSIR (3) SESIRPRU (4) ESIRPRSU 

6. In a certain code language, MADRAS is coded as NBESBT, how is BOMBAY coded in that code? 

(1) CPNCBX  (2) CPNCBZ (3) CPOCBZ (4) CQOCBZ 

7. In a certain code language COULD is written as BNTKC and MARGIN is written as LZQFHM, how will MOULDING 

be written in that code language? 

(1) CHMFINTK (2) LNKTCHMF (3) LNTKCHMF (4) NONE OF THESE 

8. In a certain code language FASHION is coded as FOIHSAN, how is PROBLEM coded in that code? 

(1) ROBLEMP  (2) PELBORM (3) PRBOELM (4) PELBROM 

9. In a certain language COUNSEL is coded as BITIRAK, how is GUIDANCE coded in that code? 

(1) EOHYZKBB (2) FOHYZJBB (3) FPHZZKAB (4) None of these 

10. In a certain code SENSITIVE is return as QHLVGWGYC. How is MICROSOFT written in that code? 

(1) KGAPMQMDT (2) OKETQUQHV (3) KLAUMVMIR (4) LKBTNUNHS 

11. If MONKEY is coded as XDJMNL, then TIGER will be coded as 

(1) QDFHS  (2) SDFHS  (3) SHFDQ (4) UJHFS (5) None of these  

12. In a certain code language ABHIJIT is written as CEJLLLV. How is BROTHER written in that code? 

(1) ETRVKGU  (2) DUQWJHT (3) DURWJIT (4) EUQWKHT 

13. If POND is coded as RSTL, how is HEAR written in that code? 

(1) GHIJ (2) GHIZ (3) JIGZ   (4) JCLZ 

14. In a certain code language ONSLAUGHT is written as NLUHOSAGT. How is marketing written in that code? 

(1) AKTNMREIG (2) MREIGAKTN  

(3) ARTMKNGEI (4) AKMRTNEIG (5) None 

15. In a certain code language CYLINDER is written as UHGQGIWA. How will HYDROGEN be written in that code 

language? 

(1) QHJROBWF  (2) QHJRPBWF  (3) QJHRPBWF (4) None of these 

16. In a certain code language LEARNING is written as MGDVSOUO. How is POSITION written in that code? 

(1) PQVMYOVV   (2) QQUNYPUV  (3) QQVMYOVV (4)QRSMYOVU 

17. If in a certain language, GATE is written as 5*3$ and TOUR is written as 32#%. How is URGE is written in that 

language? 

(1) 3%5$  (2) $%#5  (3) #%3$    (4) #%5$ 

18. If in a certain code MENTION is written as LNEITNO, how will PATTERN be written in the same code? 

(1) APTTREM (2) PTAETNR (3) OTAETNR (4) None of these 

 

 

EXERCISE – 2 

 

 Directions for Q. No. 1 to 25 : In each of the following questions, find the correct answer from the given 

alternatives. 

1. If in a certain language, MADRAS is coded as NBESBT, how is BOMBAY coded in that code? 

(a) CPNCBX    (b) CPNCBZ    (c) CPOCBZ    

(d) CQOCBZ    (e) None of these 

 

2. If in a code language, COULD is written as BNTKC and MARGIN is written as LZQFHM, how will 

MOULDING be written in that code? 
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(a) CHMFINTK    (b) LNKTCHMF    (c) LNTKCHMF 

(d) NITKHCMF    (e) None of these 

 

3.  If in a code language MADRAS is coded as TBSEBN, then NEW DELHI will be coded as 

(a) JNKFEXFO    (b) JIMFFUFO    (c) JIMFEXFO 

(d) JIMFEXEP     (e) None of these 

 

4. If MADRAS can be written as ARSARS, how can ARKONAM be written in that code? 

(a) ROAAKNM    (b) ROAKANM    (c) ROAKNNM 

(d) ROAKNAM    (e) ROKANAM 

 

5. If SUGAR is coded as RPKLU, then GURUS may be coded 

(a) KPUPR    (b) RPVPR    (C) LKRIGP 

(d) PKVKR    (e) None of these 

 

6. Using the codes of the last question, AUGUST will be coded as 

(a) BVHTRU    (b) BVHVTU    (c) BVHVRS 

(d) BVHTRS    (e) None of these 

 

7. In a certain code, MONKEY is written as XDJMNL. How is TIGER written in that code? 

(a) QDFHS    (b) SDFHS    (c) SHFDQ 

(d) UJHFS    (e) None of these 

 

8. In a certain code, COMPUTER is written as RFUVQNPC. How is MEDICINE written in the same code? 

(a) EOJDJEFM    (b) EOJDEJFM    (c) MFEJDJOE 

(d) MFEDJJOE    (e) None of these 

 

9. If in a certain language, NATURE is coded as MASUQE, how is FAMINE coded in that code? 

(a) FBMJND    (b) FZMHND    (c) GANIOE 

(d) EALIME    (e) FZNJME 

 

10. If in a certain code, TEACHER is written as VGCEJGT, how would DULLARD be written in the same code? 

(a) FWMNCTF    (b) FWNNBTE    (c) FWNNCSF 

(d) FWNNCTF    (e) None of these 

 

11. If in a certain language FASHION is coded is FQIHSAN, how is PROBLEM coded in that code? 

(a) ROBLEMP    (b) PELBORM    (C) PRBOELM 

(d) RPBOELM    (e) PELBROM 

 

12. If OLYMPICS is coded as PMZNOHBR, and JUMP is coded as KVLO, then COMPUTER will be coded as 

(a) DPNQVUFS    (b) DPNQTSFQ    (c) DPNQTSDQ    (d) BNLOTSDQ 

 

13. In a code, CORNER is written as GSVRIV. How can CENTRAL be written in that code? 

(a) DFOUSBM    (b) GIRXVEP    (c) GJRYVEP 

(d) GNFJKER    (e) None of these 

 

14. If JOSEPH is coded as FKOALD, then GEORGE will be coded as 
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(a) CADMNO    (b) CAKNIT    (c) CAKNCA 

(d) JAKINS    (e) DBLODB 

 

15. If CERTAIN is coded as XVIGZRM, how can MUNDANE be coded? 

(a) IVIFMXZMV    (b) NFMWZIVIV    (c) NFMWZMX 

(d) VMZWMFN    (e) None of these 

 

16. In a certain code, SUBSTITUTION is written as ITSBUSNOITUT. How is DISTRIBUTION written in that code? 

(a) IRTSIDNOITUB   (b) IRTSIDNOIBUT   (c) IRTDISNOITUB  

(d) IRTDISNOIUTB   (e) None of these 

 

17. If DIAMOND is coded as VQYMKLV  how is FEMALE coded? 

(a) TUMYNU    (b) UVNZOV    (c) UVNYNV 

(d) TVNYNV    (e) TUMZOU 

 

18. If SYSTEM is coded as 131625, then TERMS may be coded as 

(a) 62251    (b) 62451    (c) 64251 

(d) 62415    (e) None of these 

 

19. If HINDU is coded as 61257, and MAN is coded as  924, then INDIRA will be coded as 

(a) 454626    (b) 594921    (c) 452787 

(d) 884572    (e) None of these 

 

20.  If DELHI is coded as 73541 and CALCUTTA as 82589662, how can CALICUT be coded? 

(a) 5279431    (b) 5978213    (c) 8251896 

(d) 8543691    (e) None of these 

 

21.  If ACNE is coded as 3, 7, 29, 11, then BOIL will be coded as 

(a) 5, 31, 21, 25    (b) 5, 31, 19, 25   (c) 5,29, 19,25 

(d) 5, 29, 19, 27    (e) None of these 

 

22.  If FLARE is coded as 21,15,26,9,22, how would BREIF be coded in the same language ? 

(a) 25,9,22,21,18   (b) 5,37,11,19,13   (c) 13,19,11,37,5  

(d) 25,9,22,18,21   (e) None of these 

 

23.  If in a certain code, TWENTY is written as 863985 and ELEVEN is written as 323039, how is TWELVE 

written in that code? 

(a) 863203    (b) 863584    (c) 863903 

(d) 863063    (e) None of these 

 

24.  If GIVE is coded as 5137 and BAT is coded as 924, how is GATE code? 

(a) 5427     (b) 5724    (c) 5247 

(d) 2547     (e) None of these 

 

25.  If PALE is coded as 2134, EARTH is coded as 41590, how is PEARL coded in that code? 

(a) 29530    (b) 24153    (c) 25413 

(d) 25430    (e) None of these  
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Directions for Q. No. 25 to 30 : If MISTAKE is coded as 9765412 and NAKED is coded as 84123, how are the 

following words coded? 

 

26.  DISTANT  

(a) 3765485    (b) 4798165    (c) 3697185 

(d) 4768296     (e) None 

 

27.  ASSIST 

(a) 166762    (b) 466765    (c) 488976 

(d) 435985    (e) None  

 

28.  In a certain code language 24685 is written as 33776. How is 35791 written in that code? 

(a) 44826    (b) 44880    (c) 46682 

(d) 44682    (e) None  

 

29.  In a certain code language 35796 is written as 44887. How is 46823 written in that code? 

(a) 57914    (b) 55914    (c) 55934 

(d) 55714   (e) None 

 

30. If GO = 32, SHE = 49, then SOME will be equal to  

 (a) 56    (b) 58    (c) 62 

 (d) 64    (e) None 

 

Directions for Q. No. 31 to 35: The number in each question below is to be codified in the following code: 

 

Digit 

 

 

7 

 

 

2 

 

 

1 

 

 

5 

 

 

3 

 

 

9 

 

 

8 

 

 

6 

 

 

4 

 

 

Letter 

 

 

W 

 

 

L 

 

 

M 

 

 

S 

 

 

I 

 

 

N 

 

 

D 

 

 

J 

 

 

B 

 

31. 184632 

(a) MDJBSI    (b) MDJBIL    (c) MDJBWL 

(d) MDBJIL    (e) None of these  

 

32. 879341  

(a) DWNIBS    (b) DWNBIM    (c) DWNIBM 

(d) NDWBIM    (e) None of these 

 

33. 64928 

(a) JBNLD    (b) JBLND    (c) BJNLD 

(d) DBNLS    (e) None of these 

 

34. In a certain code, 15789 is written as XTZAL and 2346 is written as NPSU. How is 23549 written in 

that code? 

(a) NPTUL    (b) PNTSL    (c) NPTSL 

(d) NBTSL    (e) None of these 
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35. In a certain code, 33946 is coded as PPOAL and 1987 is coded as ROSE. How is 94678 coded in that code? 

(a) ROSEP    (b) OALES    (c) POALE 

(d) OSEPL    (e) REAPS 

 

36. If white is called blue, blue is called red, red is called yellow, yellow is called green, green is called black, 

black is called violet and violet is called orange, what would be the colour of human blood? 

(a) Red     (b) Green    (c) Yellow 

(d) Violet    (e) Orange 

 

37. If orange is called butter, butter is called soap, soap is called ink, ink is called honey and honey is called 

orange, which of the following is used for washing clothes? 

(a) Honey    (b) Butter    (c) Orange 

(d) Soap     (e) Ink 

 

38. If cloud is called white, white is called rain, rain is called green, green is called air, air is called blue 

and blue is called water, where will be birds fly? 

(a) Air     (b) Cloud    (c) White 

 d) Rain     (e) Blue 

 

39.  If air is called green, green is called blue, blue is called sky, sky is called yellow, yellow is called water 

 and water is called pink, then what is the colour of clear sky? 

(a) Blue     (b) Sky     (c) Yellow 

(d) Water    (e) Pink 

 

40.  If sky is called sea, sea is called water, water is called air, air is called cloud and cloud is called river, then 

what do we drink when thirsty? 

( a) Sky     (b) Air     (c) Water 

(d) Sea     (e) Cloud 

 

 

 

 
 

 

RANKS : OFFICERS 
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Officer Ranks of the three Services are given below : 

– Ranks are listed from top to bottom. During SSB if asked about the equivalent ranks of the Indian Defence Services 

then you must start from bottom and go on till the top. Eg: Start from Lieutenant. 

* represents a 5 Star Rank 

 Admiral of the fleet, never been awarded 

 Field marshal, awarded to Kodandera Madappa Cariappa and Sam Manekshaw 

 Marshal of the Indian Air Force, awarded to Arjan Singh. Arjan Singh is the only living Indian Military officer 

with a 5 Star Rank. 

 Indian military officers of five-star rank hold their rank for life, and are considered to be serving officers until 

their deaths. 

Army Air Force  Navy 

*Field Marshal *Marshal of the Air Force *Admiral of the fleet 

General Air Chief Marshal Admiral 

Lt. General Air Marshal Vice Admiral 

Major General Air Vice Marshal Rear Admiral 

Brigadier Air Commodore Commodore 

Colonel Group Captain Captain 

Lt. Colonel Wing Commander Commander 

Major Squadron Leader Lt. Commander 

Captain Flight Lieutenant Lieutenant 

Lieutenant Flying Officer Sub Lieutenant 
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Ranks : Personnel Below Officers‘ Rank ( PBOR ) 

Although in SSB Interview you are generally asked about the equivalent ranks of the officer cadre only, but If you are 

a ward of a Personnel below Officer Rank, then you may expect this too. 

Ranks of the PBOR of Indian Army, Air Force and Navy are given below : 

Army Air Force Navy 

Subedar/Risaldar Major Master Warrant Officer Master Chief Petty Officer ( First Class ) 

Subedar/Risaldar Warrant Officer Master Chief Petty Officer ( Second Class ) 
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– Ranks are listed from top to bottom 

Note : Personnel below Officer ranks too are Promoted to Officer ranks , known as Honorary ranks for their 

exceptional Service. 

Equivalent ranks of the Indian Navy and Indian Coast Guard :  

ICG Ranks Navy Ranks 

Director General Vice Admiral  (FOC-in-C‘s Scale) 

Additional Director General Vice Admiral (HAG scale) 

Inspector General Rear Admiral 

Deputy Inspector General  (Senior) Commodore 

Deputy Inspector General (Junior) Captain 

Commandant Captain (with seniority) or Commander 

Commandant (Junior Grade) Commander 

Deputy Commandant Lt. Commander 

Assistant Commandant Lieutenant 

Assistant Commandant (Trainee) Sub Lieutenant 

 

 

DEFENCE 

 
The Supreme Command of the Armed 

Forces vests with the President of India. The 

responsibility for national defence rests with the 

Cabinet. This is discharged through the Ministry 

of Defence, which provides the policy 

framework and wherewithal to the Armed 

Forces to discharge their responsibilities in the 

context of the defence of the country. The 

Defence Minister is the head of the Ministry of 

Defence. The principal task of the Defence 

Ministry is to obtain policy directions of the 

Government on all defence and security related 

matters and communicate them for 

implementation to the Services Headquarters, 

Inter-Services Organizations, Production 

Establishments and Research and Development 

Organisations. It is also required to ensure 

effective implementation of the Government•fs 

policy directions and the execution of approved 

programmes within the allocated resources. 

Naib 

Subedar/Risald

ar 

Junior Warrant Officer Chief Petty Officer 

Lance Havildar/Daffadar Sergeant Petty Officer 

Naik Corporal Leading Seaman 

Lance Naik Leading Aircraftsman Seaman I 

Sepoy Airman Seaman II 
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Ministry of Defence comprises four Departments 

viz. 

• Department of Defence (DOD) 

• Department of Defence Production (DDP) 

• Department of Ex-Servicemen Welfare 

(DESW) 

• Department of Defence Research & 

Development (DDR&D) 

Principal functions of all the Departments are 

as follows: 

• The Department of Defence (DOD) deals 

with the Integrated Defence Staff (IDS) 

and three Services and various Inter- 

Service Organisations. It is also responsible 

for the defence budget, establishment 

matters, defence policy, matters relating 

to Parliament, defence co-operation with 

foreign countries and co-ordination of all 

activities. 

• The Department of Defence Production 

(DDP) is headed by a Secretary and deals 

with matters pertaining to defence 

production, indigenisation of imported 

stores, equipment and spares, planning 

and control of departmental production 

units of the Ordnance Factory Board and 

for Defence Public Sector Undertakings 

(DPSUs). 

• The Department of Defence Research and 

Development (DDR&D) is headed by a 

Secretary, who is also the Scientific 

Adviser to the Raksha Mantri. Its function 

is to advise the Government on scientific 

aspects of military equipment and logistics 

and the formulation of research, design 

and development plans for equipment 

used by the Services. 

• The Department of Ex-Servicemen 

Welfare (DESW) is headed by an 

Additional Secretary and deals with all 

re-settlement, welfare and pensionary 

matters of Ex-Servicemen. 

 

DEPARTMENT OF DEFENCE 

RESEARCH AND DEVELOPMENT 
The Indian Security is based on armed forces. 

The arms and ammunitions for these forces are 

provided by the Department of Defence 

Research and Development. The department is 

dedicatedly working towards enhancing selfreliance 

in Defence Systems. The Department 

undertakes design & development leading to 

production of world class weapon systems and 

equipment in accordance with the expressed 

needs and the qualitative requirements laid down 

by the three services. The Department is working 

in various areas of military technology which 

include aeronautics, armaments, combat 

vehicles, electronics, instrumentation 

engineering systems, missiles, materials, naval 

systems, advanced computing, simulation and 

life sciences. 

Defence Research & Development 

Organisation (DRDO) works under Department 

of Defence Research and Development of 

Ministry of Defence. DRDO is dedicatedly 

working towards enhancing self-reliance in 

Defence Systems and undertakes design & 

development leading to production of world 

class weapon systems and equipment in 

accordance with the expressed needs and the 

qualitative requirements laid down by the three 

services. DRDO is working in various areas of 

military technology which include aeronautics, 

armaments, combat vehicles, electronics, 

instrumentation engineering systems, missiles, 

materials, naval systems, advanced computing, 

simulation and life sciences. 

Department of Defence Production 

The Department of Defence Production was 

set up in 1962, in the aftermath of the Chinese 

aggression to create a self-reliant and selfsufficient 

indigenous defence production base. 

In November, 1965, Department of Defence 

Supplies was created to forge linkages between 

the civil industries and defence production units. 

The two departments were merged in December, 

1984 into the Department of Defence Production 

and Supplies. The Department of Defence 

Production and Supplies has been renamed as 

Department of Defence Production w.e.f. 

January, 2004. 

Since 1962, 39 Ordnance factories have been 

set up and two projects, coming up at Nalanda 

in Bihar and Korwa in U.P. Their capacities 

have been augmented and modernised 

selectively keeping in mind the emerging 

requirements of the Armed Forces. All the 

Ordnance Factories and Defence Public Sector 

Undertaking (DPSUs) are engaged in the task 

of manufacture of equipment and stores for 

Defence Services. The products manufactured 

include arms and ammunition, tanks, armoured 

vehicles, heavy vehicles, fighter aircraft and 
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helicopters, warships, submarines, missiles, 

ammunition, electronic equipment, earth moving 

equipment, special alloys and special purpose 

steels. In addition, capacities of civil sectors are 

also utilised for the purpose. The following 

DPSUs are functioning under the administrative 

control of the Department:- 

• Hindustan Aeronautics Limited (HAL) 

• Bharat Electronics Limited (BEL) 

• Bharat Earth Movers Limited (BEML) 

• Mazagon Dock Ltd (MDL) 

• Goa Shipyard Limited (GSL) 

• Hindustan Shipyard Limited (HSL) 

• Garden Reach Shipbuilders and Engineers 

Limited (GRSE) 

• Bharat Dynamics Limited (BDL) 

• Ordinance Factory Board (OFB) 

• Mishra Dhatu Nigam Limited (MIDHANI) 

In addition, the following organisations are 

also associated with the Department of Defence 

Production for the technical support:- 

• Directorate General of Quality Assurance 

(DGQA) 

• Directorate of Standardisation (DOS) 

• Directorate General of Aeronautical 

Quality Assurance (DGAQA) 

• Directorate of Planning & Coordination 

(Dte. of P&C) 

• Defence Exhibition Organisation (DEO) 

• ?National Institute for Research & 

Development in Defence Shipbuilding 

(NIRDESH) 

These Defence Production Units have 

become self reliant, progressively. Additional 

capacities have been built up and new items have 

been productionised. These include the main 

battle tank Arjun, the Advanced Light 

Helicopter (ALH) and a range of 155 mm 

ammunition. 

Defence Research and Development 

Organisation (DRDO) 

Providing a solid base to the national security 

system, Defence Research and Development 

Organisation (DRDO) was formed in 1958 by 

amalgamating Defence Science Organisation 

and some of the technical development 

establishments. A separate department of 

Defence Research and Development was formed 

in 1980 which now administers DRDO and its 

48 laboratories and establishments. The 

Department of Defence Research and 

Development formulates and executes 

programmes of scientific research, design and 

development in the fields of relevance to national 

security, leading to the induction of new 

weapons, platforms and other equipments 

required by the Armed Forces. It also functions 

as the nodal agency for the execution of major 

development programmes of relevance to 

defence through integration of research, 

development, testing and production facilities 

with the national scientific institutions, public 

sector undertakings and other agencies. It 

functions under the control of scientific advisor 

to Defence Minister who is also Secretary, 

Defence Research and Development. 

Contribution of DRDO: DRDO has made 

great strides since 1980 towards making our 

armed forces self reliant. On the one hand this 

has enabled our Armed Forces to face the arms 

export control regimes of advanced countries, 

whereas on the other hand, DRDO has 

progressively enhanced their combat 

effectiveness through development of state-ofthe- 

art indigenous defence systems. During last 

few years, a number of defence systems and 

equipments have been productionised. These 

include: 

1. Lakshya: Pilotless target aircraft (aerial 

target practice system) 

2. Nishant: Remotely piloted vehicle (for 

aerial surveillance) 

3. Prithvi: Surface -to-surface tactical 

battlefield missile. 

4. Agni-I, Agni-II, Agni-III, Agni-IV, 

Agni-V & Agni-VI: Surface to surface 

missile. 

5. BrahMos: Supersonic cruise missile 

6. Trishul: Short range surface-to-air 

missile 

7. Akash: Medium-range mobile surfaceto- 

air missile 

8. Arjun: Main Battle Tank 

9. Sangraha: Integrated Electronic warfare 

(EW) System for Navy 

10. Samyukta: Integrated Electronic 

warfare (EW) System for Army 

11. Mihir: Helicopter based dunking sonar 

12. Nag: Third generation ―Fire-and-forget‖ 

anti-tank missile 

13. AERV: Armoured Engineer 

Reconnaissance Vehicle for crossing 

water obstacles. 

14. Ajeya: Combat improved T-72 tank. 
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15. Sarvatra: Assault Bridge mechanically 

launched. 

16. Safari [MK1]: Muting systems for 

deactivating remotely- controlled 

explosive device. 

17. Pinaka: Multibarrel rocket system. 

18. INSAS: 5.56 mm. Indian small arms 

system. 

19. Tranquil: Radar warning receiver for 

MIG 23 aircraft 

20. Tempest: Radar warning receiver and 

self protection jammer for MIG aircraft. 

21. Catch: Airborne signal intelligence 

systems. 

22. Sansar: Bulk secrecy equipment with 

high grade digital secrecy. 

23. Samvahak: Artillery combat command 

and control system. 

24. Bhima: Aircraft weapon trolley 

25. Humsa: Hull mounted sonar system 

26. Kaveri Engine: Technologically complex 

and vital system for the LCA as well as 

its future variants. 

27. Rajendra: Passive phased array radar 

 

INDIA'S DEFENCE POLICY 
The main objectives of India•fs defence 

policy are to (a) promote and sustain durable 

peace in the subcontinent and (b) equip the 

defence forces adequately to safeguard the 

territorial integrity of the country against foreign 

aggression. In the field of defence research, India 

has achieved great success and owing to defence 

scientists, India, today is in the short list of some 

developed nations of the world who have 

capabilities to produce modern defence arsenals. 

India is the third largest importer of arms and 

equipment in the world. 

Integrated Guided Missile Programme 

The Integrated Guided Missile Development 

Program (IGMDP) was formed in 1983 with the 

aim of achieving self-sufficiency in missile 

development & production and today comprises 

of five core missile programs •\the strategic 

Agni ballistic missile, the tactical Prithvi ballistic 

missile, the Akash and Trishul surface-to-air 

missiles and the Nag anti-tank guided missile. 

The program has given India the capability to 

produce indigenous missiles in other key areas. 

By enforcing the Missile Technology Control 

Regime (MTCR) to stop supplies of all kinds of 

missile material, Western nations are trying to 

prevent India from developing these strategic 

and tactical missiles. Undaunted by this highlevel 

conspiracy, hats off to all the brilliant 

Indian scientists who have toiled so hard, in their 

dedicated efforts, that they managed to develop 

these missiles. 

In India IGMDP comprises of following 

missiles developed by DRDO: 

(i) Surface to surface missile: Prithvi 

(ii) Surface to air medium range missile: 

Akash 

(iii) Anti-tank missile: Nag 

(iv) Surface-to-air short range missile: 

Trishul 

(v) Intermediate range ballistic missile 

(IRBM): Agni 

Difference between Cruise Missile and Inter- 

Ballistic Missile 

Cruise missile is an unmanned self-propelled 

guided vehicle that sustains flight through 

aerodynamic lift for most of its flight path and 

whose primary mission is to place a payload on 

a target. They fly within the earth•fs atmosphere 

and use jet engine technology. These vehicles 

vary greatly in their speed and ability to 

penetrate defences. These can be classified as: 

a) Subsonic cruise missile 

b) Supersonic cruise missile 

c) Hypersonic cruise missiles 

Ballistic missiles follow ballistic trajectory i.e. 

first moves to outer space and then enters earth 

atmosphere and strike the target. Ballistic missiles are 

categorized according to their range, the maximum 

distance measured along the surface of the earth•fs 

ellipsoid from the point of launch of a ballistic missile 

to the point of impact of the last element of its 

payload. These can be classified as: 

a) Intercontinental Ballistic Missile 

b) Intermediate-Range Ballistic Missile 

c) Medium-Range Ballistic Missile 

d) Short-Range Ballistic missile 

Brief introduction of important missiles 

• Prithvi 

Type: Short range, surface-to-surface 

battlefield tactical missile. 

Range: 150 km with 1000 kg warhead and 

250 km with 500 kg warhead (minimum 40 km) 

Payload: 500-1000 kg 

Warhead: Both conventional and nuclear, 

pre-fragmented and bomblets 

Propulsion: Single stage, liquid propellant 

Description: The use of Prithvi is visualized 
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as phases of preparatory and subsequent phases 

of the battle to destroy enemy concentration of 

tanks and troops, logistic installations, airfields 

and communication facilities.  

It is difficult to spot the Prithvi or trace its trajectory 

and target because of its supersonic speed and limited 

flight time. The missile is extremely accurate (its 

circular error probability- CEP- is lower than most 

missile of its class) - with a circular accuracy of 10m.  

The short-range version is for the Indian 

Army and long-range for IAF. 

The Air Force version, designated as the SS- 

250 had a range of 250 km and could carry up 

to a maximum of a 500 kg as its payload.  

By using boosted liquid propellant to generate more 

thrust-to-weight ratio, DRDO has increased the 

payload of the SS-250 to 1000 kg. The Prithvi 

reportedly has the highest warhead-weight to 

overall-weight of any missile in its class. 

• Agni 

Type: Surface-to-surface, Intermediate 

Range Ballistic Missile (IRBM) 

Range: 700 km - 5000 km 

Payload: 500 kg - 1000 kg; Multipurpose. 

Propulsion: Two stage, first stage uses solid 

propellant while second stage uses twin liquid 

propellant engines. 

Description: Agni is a re-entry technology 

demonstrator. It is capable of carrying a 

multipurpose payload. One of its unique features 

is the heat shield of the re-entry vehicle. 

Tested: First successful test of Agni took 

place on 22nd May, 1989. After this test, India 

became sixth nation-along with USA, Russia, 

France, China and Israel who have tested IRBM. 

In April 1999 India tested its Agni-II missile at 

Balasore (Odisha) successfully.  

Range of AgniII is more than 2500 km.  

A shorter variant ofAgni- Agni-1 was successfully 

test-fired inJanuary 2002. Its range is about 700 km. 
Agni-III Missile: 

On September 21, 2012 India test-fired the 

3000 km range surface-to-surface nuclear 

capable Agni-III missile from the Wheelers•f 

Island off Odisha coast. Agni-3 is the country•fs 

first solid fuel missile that is compact and small 

enough for easy mobility and can be easily 

packaged for deployment on a variety of surface 

and sub-surface platform. Agni-III is an 

intermediate-range ballistic missile with a range 

of 3,500 km- 5,000 km. The missile•fs Circular 

Error Probable (CEP) is within 40 meters range, 

which makes it the most sophisticated and 

accurate ballistic missile of its range class in the 

world. In June 2011, Agni-III has been inducted 

into the armed forces and is under-production. 

Though the first development trial of Agni- 

III carried out on July 9, 2006 could not achieve 

the desired result, subsequent tests conducted on 

April 12, 2007, May 7, 2008 and February 7, 2010 

from the same base were all successful. 

Agni-IV Missile: 

India test-fired nuclear-capable strategic 

missile Agni-IV with a strike range of about 4000 

km from a test range off Odisha coast. Agni-IV 

missile is one of its kind and represents a 

quantum leap in terms of missile technology. The 

missile is lighter in weight and has two stages of 

solid propulsion and a payload with re-entry 

heat shield. The missile, is undergoing 

developmental trials by country•fs premier 

Defence Research and Development 

Organisation. 

Agni-V Missile: 

India successfully test-fired Agni-V missile, 

a nuclear-capable missile, with a range of more 

than 5,000 km. Agni-V is an intercontinental 

ballistic missile developed by the DRDO. Agni- 

V missile will be tested twice before end of year 

2013 to ensure it is ready for full-scale induction 

in the armed forces towards end-2015. 

With the launch of Agni-V, India has joined 

a small group of countries - up to now only the 

nuclear-armed superpowers - with intercontinental 

range ballistic missiles. The Agni-V 

is capable of delivering a single 1.5-ton warhead 

deep inside nuclear rival China‘s territory. It is 

17.5m-tall, solid-fuelled, has three stages and a 

launch weight of 50 tons. 

Agni VI Missile: 

DRDO announced the next version of Agni 

missile, Agni VI. The new version will be capable 

of carrying multiple warheads besides having a 

longer range. Agni VI is likely to propel India 

into the club of countries having inter-continental 

ballistic missiles (ICBMs). The missile, having a 

strike range of 8,000-10,000 km, will also have 

the facility of a road launcher. While Agni-V can 

carry up to three nuclear warheads, the number 

could be double or more than that in case of Agni 

VI. It is likely to be a three-stage missile. The trial 

may come in mid-2014. 

• Akash 

Type: Medium range, surface-to-air missile. 
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Range: 25 km 

Warhead: Pre-fragmented warhead 

activated by proximity fuse. 

Tested: First time on 14th August, 1990 at 

Chandipur (Odisha) 

Description: It is totally indigenous missile. 

The nodal agency which designed the Akash is 

Defence Research and Development Laboratory, 

Hyderabad. The weight of Akash is about 700 

kg and its length is 5.6 meters. This missile had 

better features than its U.S. counterpart ‗Patriot. 

It is totally mobile and it can be launched from a 

battle tank. The Patriot has thrust only for 12 

seconds and then the coasting begins. But Akash 

has thrust for 35 seconds. 

It is a multi-target missile - can target four to 

five enemy aircrafts and missiles at a time. 

Integrated with the indigenously produced 

phased array radar called Rajendra. It is capable 

of tracking many targets simultaneously. The 

Akash system is comparable to the Patriot system 

of the USA. India on May 24, 2012 successfully 

test fired its two indigenously-developed surfaceto- 

air •eAkash•f missiles of Air Force version 

with a strike range of 25 km from the Integrated 

Test Range at Chandipur, Odisha. 

• Nag 

Type: Third generation, ‗fire and forget, antitank 

guided missile. 

Range: 4 km 

Warhead: Tandem shaped charges 

Propulsion: Solid propellant motor 

Tested: First time on Nov. 24, 1990 

Description: The missile is being developed 

to counter contemporary advances in tank 

armour especially the very hard or the reactive 

types of armour. The missile is mounted on a 

tracked vehicle equipped with Line of Sight 

(LOS) radar. The radar detects the target, passes 

the information (image coordinates) to the 

missile. The missile then aligns its sight with that 

of the LOS radar and blasts off. 

Aerial Version of Nag: DRDO, in 

collaboration with HAL has developed an aerial 

version of land based anti-tank Nag missile. Nag, 

an all weather, fire-and-forget anti-tank missile 

is one of the five developed by the DRDO under 

the Integrated Guided Missile Development 

Programme (IGMDP). The others are Akash, 

Trishul, Prithvi, and Agni, Nag which has been 

successfully test-fired is the only of its kind 

having the range in line of sight-up to four km. 

It can cover the 4 km. distance in 20 seconds, 

travelling at a speed of 900 km an hour. 

• Avatar: 

Indian scientists have designed a reusable 

space plane called ‗Avatar. This space plane can 

launch satellites at extremely low cost. Besides, 

it can also take tourists on a ride to space. The 

man behind this low profile project is air 

commander Raghavan Gopalswami; former 

Chairman of Hyderabad based Bharat Dynamics 

Limited and a pioneer in liquid propulsion 

technology. The project team which designed 

this plane included Defence Research 

Development Organisation (DRDO) and Cim 

Technologies. The unique design of Avatar 

enables it to be launched again and again upto 

100 times. Besides, it produces its own fuel 

during the flight. Judging its popularity, 

applications have been filed in patent offices in 

the United States, Germany, China and Russia. 

• Trishul 

Type: Short range, surface-to-air missile 

Range: 300 m to 9 km 

Warhead: A pre-fragmented warhead with 

a strike radius of 20m. 

Propulsion: Single, solid composite 

propellant 

Tested: The short-range missile, Trishul, was 

first tested on 5th June, 1989. The supersonic 

surface-to-air missile could hit targets both in the 

air and on land within a distance of 300 meters 

to 9 km. The solid fuel propelled Trishul has a 

capacity to carry 15 kg of warhead and has been 

developed to cater to the needs of all the three 

defence services. The three meter long missile, 

having a diameter of 200 cm, is part of the 

country‘s Integrated Guided Missile 

Development Programme. 

Description: It is being developed for all the 

three services. The IAF will use it against low 

flying aircraft while the Navy will use a modified 

version against sea-skimming missiles like the 

American Harpoon. The moment the enemy 

aircraft is within range, the missile will be 

launched, maneuvered into the line of the 

tracking beam and guided all the way to the 

target. The Air Force version will be simple 

except that the version designed for the Navy 

will contain an accurate altimeter in its sensor 

unit which will enable the missile to skim above 

the waves and intercept enemy missiles. The 

Trishul has high manoeuvrability and is 
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powered by a two-stage solid propellant system, 

with a highly powered HTBP-type propellant 

similar to the ones used in the Patriot. 

• Astra missile 

Type: Air-to-air missile, beyond visual range 

(BVR) missile 

Length: 3570 m 

Body Diameter: 178 mm 

Launch Weight: 154 kg. 

Warhead: 15 kg pre-fragmented directional 

Range: 80 km head on, 15 km tail chase 

India on December 21, 2012 successfully test 

fired its indigenously developed Astra air-to-air 

interceptor missile from a defence base in 

Odisha. The beyond-visual-range missile was 

tested from the Integrated Test Range (ITR) at 

Chandipur, Odisha. 

The Astra missile uses a terminal active 

radar-seeker to find targets and a mid-course 

internal guidance system with updates, to track 

targets. The on-board ECCM capability allows 

it to jam radar signals from an enemy surfaceto- 

air battery, ensuring that the missile is not 

tracked or shot down. This indigenous missile is 

intended to have performance characteristics 

similar to the R-77RVV-AE (AA-12), which 

currently forms part of the IAF•fs missile 

armoury. The missile is 3.8 metres long and is 

said to be configured like a longer version of the 

Super 530D, narrower in front of the wings. 

Astra uses a HTPB solid-fuel propellant and a 

15 kg HE (high-explosive) warhead, activated 

by a proximity fuse. The missile has a maximum 

speed of Mach 4+ and a maximum altitude of 

20 km. 

OTHER MISSILE PROJECTS 
Surya: Inter- Continental missile with range 

of 5000 km is in process of development. 

Sagarika: Cruise missile to be launched from 

sea. Its range will be some 100 km. 

• Light Combat Aircraft 

The Government of India in 1984 decided to 

establish the Aeronautical Development Agency 

(ADA) to manage the Light Combat Aircraft 

(LCA) programme. Hindustan Aeronautics 

Limited (HAL) was the principal partner with 

participation of various DRDO & CSIR 

Laboratories. 

On 22nd January 2009 Light Combat 

Aircraft Tejas completed 1000 flights. On 29th 

April, 2012, the Naval version of the Light 

Combat Aircraft Tejas, made its maiden flight 

from the HAL airport in Bangalore. This was a 

significant milestone in the history of Indian 

Aviation in designing a naval variant of a fighter 

aircraft. On 22nd February, 2013, the LCA took 

part in the Iron Fist Exercise in Pokhran, 

Jaisalmer and on 31st March, 2013, the Tejas 

Light Combat Aircraft, LSP-8 accomplished its 

maiden flight from HAL airport. 

LSP 8: After having received the Flight 

Readiness Review Board‘s (FRRB) clearance for 

the flight, the most advanced edition of India‘s 

Light Combat Aircraft‘s (LCA)—Tejas—limited 

series production-8 (LSP-8) completed its maiden 

flight on 31st March 2013. The LSP-8, along with 

LSP-7 are the configurations marked for the 

Initial Operational Clearance-2 (IOC-2). LSP-8 

is the last aircraft in the Limited Series 

Production programme. 

Planned Product Variants 

Tejas Trainer : Two-seat operational 

conversion trainer for the Indian Air Force. 

Tejas Navy : Twin- and single-seat carriercapable 

variants for the Indian Navy. The LCA‘s 

naval variant is to be ready for carrier trials by 

2013 and is slated for deployment on the INS 

Vikramaditya as well as the Vikrant class aircraft 

carrier. 

Future Development 

Tejas Mark 2 - Featuring more powerful 

General Electric F414-GE-INS6 engine with 

98Kn thrust and refined aerodynamics. The 

Mark 2 is being developed to meet the Indian 

Air Staff requirements. 

Other Achievements in Defence Production 

• MBT-Arjun: 

India's Main Battle Tank (MBT), Arjun, 

indigenously designed and developed by DRDO 

and Combat Vehicle Research Development 

Establishment (CVRDE), Avadi was dedicated 

to the nation in January 1996. 

Arjun weighs 58 tonnes and hence falls in 

the main battle tank category (above 50 tonnes). 

Medium battle tanks are in the weight range of 

35 to 40 tonnes. The Russian T-72 M-1 (42 tonnes) 

and Vijayanta (38 tonnes) come under this 

category. The 58.5 tonnes Arjun with state-ofthe 

art technology, superior fire power, mobility 

and high speed (72 kmph on roads and 40 kmph 

on rocky terrain), and weapon system has been 

designed to meet Indian Army•fs most stringent 

specifications. It is rated among top MBTs in the 

world. The satellite based Global Positioning 
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System (GPS) can facilitate the Arjun to find its 

geographical grid in barren areas and in the 

dark. 

• Bhishma: 

The T-90S, named ‗Bhishma‘ is highly 

versatile and state-of-the-art tank and assembled 

from important semi-knocked down units at the 

Heavy Vehicles Factory, Avadi. The features of 

this tank are the following: 

1. Its mobility, lethal fire power, surprise hitat- 

first sight and self-protection. 

2. Its enhanced mobility, ballistic computers 

for sight and accuracy and capability to 

fire all types of ammunition in addition to 

firing guided missiles. 

3. The tank has superior armour protection 

with its explosive reactor armour panel and 

also has protection against nuclear, 

biological and chemical weapons. 

• Lakshya: 

‗Lakshya‘ the Pilotless Target Aircraft (PTA), 

is a sophisticated unmanned aircraft. It has been 

designed and developed to simulate realistic air 

threats and to mimic the radars and infra-red 

signals. It will be used to impart training for 

surface-to-air, air-to-air missiles and gun firing. 

This aircraft can be launched either from ground 

or a ship using a rocket and is powered during 

flight by a turbo jet engine. 

Lakshya, with a sub-sonic speed of 0.7 Mach 

in clean configuration and 0.54 mach in ‗one 

stow one tow‘ configuration could climb upto 9 

km. in clean configuration and 6 km with two 

bodies at a rate of 35 m/s at sea level. It has a 

fuel capacity of 190 kg and can tolerate a weight 

upto 630 kg. It can float above sea for 3 to 4 hours 

on a parachute until it is retrieved by a helicopter 

and minimum altitude possible is 300 m. 

• Nishant: 

India‘s indigenous Remotely Piloted Vehicle 

(RPV) ‗Nishant‘, is intended for battlefield 

surveillance and reconnaissance roles and 

incorporates advanced designed feature 

comparable or superior to those developed 

elsewhere in the world. It can carry a 45 kg 

payload, travel at a speed of 150 kmph and fly 

more than five hours. It can be controlled from 

the ground for distances upto 160 km and can 

also be programmed for an autonomous flight. 

Its detection on radar is difficult as it is made 

entirely of fibre reinforced glass. 

• Pinaka: 

To build up ground support for Indian army, 

DRDO has developed lethal ground based 

multibarrel rocket launcher weapon system, 

‗Pinaka‘. Pinaka is a mobile weapon system 

characterized by capability to deliver saturation 

fire over targets not engageable by artillery guns. 

It has a range of 39 km and has a capability of 

fire upto 12 rockets within seconds. It can launch 

a variety of warheads. The system has a quick 

reaction time, high accuracy and excellent mobile 

characteristics. It consists of a launcher rocket, 

replenishment-cum loader vehicle and a 

command post vehicle. Pinaka is said to be 

contemporary with other systems of its class that 

have been developed or are being developed 

anywhere in the world. 

• Dhanush: 

On October 5, 2012 India successfully testfired 

nuclear capable Dhanush, the naval version 

of Prithvi short-range ballistic missile, from a 

warship off Odisha coast. The indigenously 

developed Prithvi missile has a strike range of 

up to 350 km and can carry 500kg of 

conventional or nuclear warhead. Developed by 

the DRDO, the missile is about 8.53 metre in 

length and 0.9 metre in diameter. This single stage 

missile uses liquid propellant. The Dhanush 

missile can be used as an anti-ship weapon as 

well as for destroying land targets depending on 

the range. The naval variant was first tested on 

11 April 2000 from one of the Indian Navy‘s 

Sukanya Class vessels. Inter-Continental missile 

was designed and formulated by Indian Scientist 

under the guidance of Dr. Abdul Kalam. 

Advanced Light Helicopter (ALH): 

ALH is a twin engined cost effective, multipurpose 

and multi-role helicopter with rugged 

design to meet the stringent requirements of the 

armed forces. It has been designed and developed 

by the HAL, Bangalore. It incorporates state of 

the art technology to meet the diverse operational 

requirements of the Air Force, Navy and the 

Army. It has a maximum continuous speed of 

290 kmph and a cruise speed of 245 kmph. It 

has a range of 800 km and an endurance of four 

hours with a 20 minute reserve. 

• Hans-3: 

Training aircraft is developed by scientists of 

National Aerospace Laboratories, Bangalore on 

11 May, 1998. This aircraft is made of light and 

strong Fibre Glass with a total weight of 750 kg. 

• Sukhoi-30: 
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It is a fighter aircraft produced by Russia. 

Recently India and Russia signed a pact, in which 

Russia will give 30 Sukhoi-30 MKI aircraft and 

its technology to India. Its minimum flying range 

is 3000 km. It is one of the world‘s most modern 

fighter aircraft. 

• Saina: 

This is a modern Torpedo developed by 

Naval Science and Technology laboratory, 

Vishakhapatnam. This Torpedo has capability 

to be launched from both Helicopter and Ship. 

With 35 kmph and 200 kg weight, can attack on 

a 2.7 m long and on 6 km away target. 

• Pichora: 

Surface to air missile is in process of 

development. This missile technology is imported 

from Russia. 

• Sarath: 

Sarath is the Infantry Combat Vehicle (ICV) 

which has been developed by the Indian 

scientists to carry and launch Trishul, Akash and 

Nag missiles. 

Brahmos Missile 

It is a cruise missile, jointly developed by 

India and Russia under an agreement signed in 

1998. It has a range of 290 km and can deliver 

payload of 300 kg over 3 times the speed of 

sound. It can effectively engage targets from an 

altitude as low as 10 metres and has a top speed 

of Mach 2.8, which is about three times faster 

than the US-made subsonic Tomahawk cruise 

missile. 

The name Brahmos has been derived from 

Brahmaputra and Moskva river of Russia. The 

company has established with an authorized 

capital of $250 million with 50.5 per cent from 

Indian side and 49.5 per cent from Russian side. 

BrahMos Aerospace was formed as a joint 

venture between DRDO and Military Industrial 

Consortium NPO Mashinostroeyenia of Russia. 

The missile can be installed on ships, submarines, 

aircraft and ground vehicles. BrahMos missiles 

are inducted in to the armed forces of India and 

Russia and can also be exported to friendly 

nations. 

Sea and ground-launched versions have 

been successfully tested and put into service with 

the Indian Army and Navy. The flight tests of 

the airborne version will be completed by the end 

of 2012. 

Propulsion: BrahMos is powered by a twostage 

propulsion system. Initial acceleration is 

provided by a solid-propellant booster and 

supersonic cruise speed is provided by a liquidfuelled 

ramjet system. The air-breathing ramjet 

propulsion is more fuel-efficient in comparison 

with conventional rocket propulsion. It provides 

the BrahMos with a longer range over similar 

missiles powered by rocket propulsion. 

Two advantages of missile: 

1. It is highly accurate and can be guided 

to the target with the help of on-board 

computers. 

2. It travels at supersonic speed in a seaskimming 

profile. 

Supersonic BrahMos 

India on May 21, 2013 successfully test-fired 

the 290-km range BrahMos supersonic cruise 

missile from the Navy‘s latest guided missile 

frigate INS Tarkash off the Goa coast. The missile 

performed the high-level ‗C‘ manoeuvre in the 

pre-determined flight path and successfully hit 

the target. The launch was carried out by the 

Navy as part of Acceptance Test Firing (ATF) of 

the ship. The vertical launch configuration of the 

supersonic missile enhances the stealth 

capabilities of the ship as the missiles are under 

the deck and not exposed. 

Brahmos-II 

A hypersonic version of the missile namely 

BrahMos-II is also presently under development 

with speed of Mach 5 to Mach 7 to boost aerial 

fast strike capability. It is expected to be ready 

for testing by 2017. During the cruise stage of 

flight the missile will be propelled by a scramjet 

airbreathing jet engine. 

Stealth Technology: It is a technology that 

makes an aircraft invisible or less visible to the 

radars. It involves superior design of aircraft and 

use of advanced materials that makes the surface 

of aircraft less reflective and absorbs the 

electromagnetic waves produced by Radar. 

Indigenous Air Defence System: An 

indigenous DRDO-developed air defence system 

with a centralized command, control and 

communication structure and linked to several 

mission (control) units throughout the country 

to detect all incoming missile and enemy aircraft. 

‗Silent‘ Radar 

India has developed low-probability 

intercept radar that cannot be detected by an 

incoming aircraft and can escape from an antiradiation 

missile attack. The radar for naval 

applications has been developed by Bharat 
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Electronics Limited (BEL). 

This is different in the sense that a normal 

radar sends out a warning to incoming air craft 

that is being tracked. ―The low probability 

intercept radar developed by BEL does the 

radiation in a special way at a very low level of 

power.‖ Dubbed as ―Silent radar‖, it can be 

saved from anti-radiation missile attack by the 

aircraft since it cannot be detected by the aircraft. 

The main features of the new radar are: nil 

personal hazard, high resolution, fully solid state 

and low power consumption. 

SUPERSONIC INTERCEPTOR 

MISSILE OF INDIA 
India rides new high with successfully 

conducting a test of new supersonic interceptor 

missile off the Orissa coast, on 22nd November, 

2012. India successfully test-fired an 

indigenously developed supersonic interceptor 

missile, capable of destroying a hostile ballistic 

missile, from a test range off the Odisha coast. 

India is working towards development of a multilayer 

Ballistic Missile Defence system. The 'hostile' 

ballistic missile, a modified surface- to-surface 

'Prithvi', mimicking an incoming enemy weapon, 

first lifted off from a mobile launcher from the 

launch complex-3 of integrated test range (ITR) 

at Chandipur-on-Sea, about 15 km from 

Balasore. 

Within about four minutes, the interceptor, 

Advanced Air Defence (AAD) missile positioned 

at Wheeler Island, about 70 km from Chandipur, 

after getting signals from tracking radars, roared 

through its trajectory to destroy the incoming 

missile mid-air, in an "endo-atmospheric" 

altitude. The interceptor is a 7.5-metre-long 

single-stage solid rocket propelled guided missile 

equipped with a navigation system, a hi-tech 

computer and an electro-mechanical activator. 

The interceptor missile had its own mobile 

launcher, secure data link for interception, 

independent tracking and homing capabilities, 

besides sophisticated radars. 

The system is in fact slightly better than 

Patriot Advanced Capability - (PAC-3) of the US 

in terms of interception, altitude and range 

against incoming ballistic missiles. The aim and 

objective of the exercise was to test the missile‘s 

ability to provide an air-shield (cover) to 

important Indian metros against hostile attacks. 

Besides, the missile would be moved closer to the 

Indio-Pak and Sino-Indian borders during crisis 

or wartime. 

Missile Technology Control Regime 

The MTCR (Missile Technology Control 

Regime) grew out of arrangements entered into 

in the East-West conventional arms talks of the 

1970s. It became a formal but non-treaty 

arrangement in 1987 and currently has about 

34 members/adherents. Its purpose is to control 

the technology and export of items that could 

be used to produce a missile capable of carrying 

a nuclear warhead. MTCR guidelines apply to 

missiles with ranges longer than 300 km. and 

payloads greater than 500 kg. The guidelines 

incorporate a list of items to be controlled. 

However, national export decisions are not 

subject to group review or sanctions. Export of 

munitions items are denied to non-members with 

appropriate assurances from the government of 

the importing country. The MTCR originally 

formulated by the G-7 nations for restricting 

transfer of critical technology classified as 

category I (greatest sensitivity) and category II 

(least sensitivity). The cryogenic engine 

technology falls under category I of the MTCR 

list of controlled technologies and the transfer 

therefore goes against what the guidelines seek 

to prevent and ‗curb‘, in the language of MTCR 

guidelines, ―the dangerous proliferation of 

missile technology by non-members‖. India is 

neither member nor adherent of the MTCR. 

SUBMARINES & SHIPS 
• INS Chakra: 

With the induction of Nerpa, rechristened 

INS Chakra, into the Indian Navy in April 2012, 

India is back in the elite club of nations having 

nuclear-powered submarines. INS Chakra is a 

Russia-made, nuclear-propelled, hunter-killer 

submarine. The Akula Class submarine will 

carry conventional weapons. The vessel is armed 

with four 533 mm torpedo tubes and four 

650mm torpedo tubes. It will be used to hunt 

and kill enemy ships. The INS Chakra displaces 

about 10,000 tons. It can do over 30 knots - more 

than twice the speed of conventional submarines. 

It can go upto a depth of 600 metres. It is one of 

the quietest nuclear submarines around, with 

noise levels next to zero. 

INS Chakra has been taken on lease from 

Russia for 10 years and would provide the Navy 

the opportunity to train personnel and operate 

such nuclear-powered vessels. In 2004, India had 

signed a deal with Russia worth over $900 million 
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for leasing the submarine. The only other nations 

possessing nuclear-powered submarines are - 

US, Russia, UK, France and China. India is back 

in this elite club after over a decade. 

• INS Arihant: 

India reached a milestone with the launch 

of the country‘s first nuclear submarine, INS 

Arihant at Visakhapatnam. Code-named 

Advanced Technology Vessel (ATV), the 

submarine was launched for sea trials at the 

Matsya naval dockyard in Vishakhapatnam. 

With the launch, India joined the exclusive club 

of US, Russia, China, France and the UK with 

similar capabilities. Symbolically the Arihant was 

launched on 26th July 2009, the anniversary of 

Vijay Diwas (Kargil War Victory Day). 

As India has declared ―no first use‖ of 

nuclear weapons, the country‘s weapons system 

must survive a first strike for retaliation. 

Therefore, Arihant‘s primary weapon is stealth 

as it can lurk in ocean depths of half a kilometre 

or more and fire its missiles from under the sea. 

The induction of ATV will help India to complete 

the nuclear weapons triad, as envisaged under 

its nuclear doctrine to deliver nuke-tipped 

missiles from land, air and sea. 

Key facts 

• The Rs. 30,000-crore secret nuclear 

submarine project was started in the 

1980s though it was conceived by then 

Prime Minister Indira Gandhi in the 1970s. 

• It can acquire surface speeds of 22 to 28 

kmph and would carry a crew of 95 men 

and will be armed with torpedoes and 

missiles including 12 ballistic missiles. 

• INS Arihant can also be armed with cruise 

missiles. The DRDO is already working 

on Sagarika project for a 700-km missile, 

capable of carrying nuclear weapons. 

• INS Trikand: 

INS Trikand, the last of the three ―Follow On 

Talwar Class‖ frigates built in the Russian 

Federation, was commissioned into the Indian 

Navy on 29 June 2013 at Kaliningrad, Russia. 

The commissioning of INS Trikand marks the 

culmination of a three ship contract for ―Follow 

On Talwar Class‖ ships built in Russia, and is 

therefore a milestone in the Indo-Russian 

military-technological cooperation. The other 

ships of the class viz, INS Teg and INS Tarkash 

were commissioned in 2012 and are now 

undertaking operations as part of the Western 

Fleet. The keel of INS Trikand was laid on 11 

June 2008 and the ship was launched on 25 May 

2011. Extensive Acceptance trials were 

conducted in the Baltic Sea in April and May 

2013. 

INS Trikand carries a state-of-the-art combat 

suite which includes the supersonic BRAHMOS 

missile system, advanced Surface to Air missiles 

Shtil, upgraded A190 medium range gun. 

• INS Vikrant (2013): 

It is the first vikrant-class aircraft carrier built 

by Cochin Shipyard Limited for the Indian Navy 

and the first Aircraft Carrier built in India. 

Construction is expected to be completed by 2016 

and the ship is due to be commissioned in 2018. 

• INS Viraat: 

After retirement of Vikrant, Virat is 

performing as the main guard of Indian coastline. 

This ship has more capacity than Vikrant. 

Produced by the name of Harmiz, Virat was 

commissioned in Indian Navy on 12th May, 

1987. After the upgrades, INS Viraat would be 

available for use till 2018. 

• INS Delhi: 

Indigenously made ballistic warship, 

commissioned in Navy on 15 November 1997. It 

has weight of 6700 tonnes. It is 163m long, 70 m 

wide and 6.4m high warship. 

• INS Prahar: 

World‘s fastest missile ship, commissioned in 

Indian Navy on 1 March, 1997. 

• Warship Ghariyal: 

Water surface attacker warship. 
• INS Mysore: 

Indian Navy‘s most modernized indigenously 

built warship. 

• INS Vikramaditya: 

It is a modified Kiev class aircraft carrier set 

to enter service with the Indian Navy and 

commissioned by November, 2013. It was 

purchased from Russia after retro-fitment for 

$2.35 billion. 

• INS Sagardhwani: 

INS Sagardhwani (A 74) is a marine acoustic 

research ship (MARS) based at Southern Naval 

Command, Kochi. The ship was launched in 

May 1991, and commissioned in 1994. The ship 

was built by Garden Reach Shipbuilders, 

Kolkata. 

• Sindhughosh-class submarine: 

Sindhughosh class submarines are Kilo class 

diesel-electric submarines in active service with 
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the Indian Navy. 

• Sagar Nidhi 

India‘s deep sea exploration received a major 

boost with the induction of ―Sagar Nidhi‖, a 

multi-purpose scientific vessel, acquired by the 

National Institute of Ocean Technology (NIOT), 

on 3rd March, 2008. The Rs 232-crore ship was 

built by Italian company Fincantieri, was a 

virtual floating laboratory and would be used 

for deep sea exploration and oceanographic 

studies. The Ice-class vessel was capable of 

undertaking deep sea explorations upto 45 days. 

The vessel, which had taken part in a search 

and rescue operation in Red Sea during its 

maiden voyage from Italy to India, was also 

capable of cruising to Arctic and Antarctic 

regions. The multi-purpose vessel would be used 

by the scientists and engineers of NIOT, Indian 

National Centre for Ocean Information Services 

(INCOIS) at Hyderabad and National Centre for 

Antarctic and Ocean Research (NCAOR), Goa. 

Sagar Nidhi would fill the void experienced by 

Indian scientists till now for deep sea 

explorations. 

 

BIOLOGICAL AND 

CHEMICAL WEAPONS 
Like a nuclear bomb, a chemical or biological 

weapon is a weapon of mass destruction. An 

effective attack using a chemical or biological 

agent can easily kill thousands of people. 

Biological warfare (BW) — also known as 

germ warfare — is the deliberate use of 

diseasecausing 

biological agents such as bacteria, 

viruses, fungi, or biological toxins, to kill or 

incapacitate humans, animals or plants as an act 

of war. Biological weapons are living organisms 

or replicating entities (viruses) that reproduce or 

replicate within their host victims. 

Offensive biological warfare, including mass 

production, stockpiling and use of biological 

weapons, was outlawed by the 1972 Biological 

Weapons Convention (BWC). The rationale 

behind this treaty, which has been ratified or 

acceded to by 170 countries as of April 2013, is 

to prevent a biological attack which could 

conceivably result in large numbers of civilian 

fatalities and cause severe disruption to economic 

and societal infrastructure. Many countries, 

including signatories of the BWC, currently 

pursue research into the defense or protection 

against BW, which is not prohibited by the BWC. 

In 1972, the United States signed the 

Biological and Toxic Weapons Convention, 

which banned the ―development, production 

and stockpiling of microbes or their poisonous 

products except in amounts necessary for 

protective and peaceful research.‖ 

A chemical weapon is any weapon that uses 

a manufactured chemical to kill people. The first 

chemical weapon used effectively in battle was 

chlorine gas, which burns and destroys lung 

tissue. 

Modern chemical weapons tend to focus on 

agents with much greater killing power, 

meaning that it takes a lot less of the chemical to 

kill the same number of people. Many of them 

use the sorts of chemicals found in insecticides. 

The Chemical Weapons Convention (CWC) 

is an arms control agreement which outlaws the 

production, stockpiling and use of chemical 

weapons. Its full name is the Convention on the 

Prohibition of the Development, Production, 

Stockpiling and Use of Chemical Weapons and 

on their Destruction. The main obligation under 

the convention is the prohibition of use and 

production of chemical weapons, as well as the 

destruction of all chemical weapons. 

IAF‘S VISION 2020 
The Indian Air Force (IAF) in its recently held 

presentation entitled ‗Vision 2020‘ made several 

suggestions of strategic importance to the 

Government. Primarily it suggested the 

formation of a nuclear air command even as it 

seeks two front capability and enhanced force 

levels in the years to come. The presentation was 

path-breaking since it advocated that the 

country‘s strategic resources be placed under the 

nuclear air command because only the IAF had 

the required delivery platforms-meaning the 

strategic reach aircraft. According to the IAF, 

the Army did not need and in fact might not 

need a nuclear role because of the incongruity 

of tactical nuclear weapons in India‘s draft 

nuclear doctrine. The third leg of the triad; 

nuclear submarine was still beyond the Indian 

Navy‘s reach. The vision document 

recommended that as soon as the ‗Agni‘ 

Public Sector Undertakings Under the Ministry of 

Defence 

• Hindustan Aeronautics Limited (HAL) 

• Bharat Electronics Limited (BEL) 

• Bharat Earth Movers Limited (BEML) 
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• Mazagaon Dock Limited (MDL) 

• Garden Reach Shipbuilders & Engineers Limited 

(GRSE) 

• Goa Shipyard Limited (GSL) 

• Bharat Dynamics Limited (BDL) 

• Mishra Dhatu Nigam Limited (MIDHANI) 

Other Organizations in Department of Defence 

Production are: 

• Directorate General of Quality Assurance (DGQA) 

• Directorate General of Aeronautical Quality 

Assurance (DGAQA) 

• Directorate of Standardisation (DOS) 

• Directorate of Planning and Coordination (Dte. of 

P&C) 

• Defence Exhibition Organisation (DEO) 

• National Institute for Research & Development in 

Defence Shipbuilding (NIRDESH) 

intermediate range ballistic missile became 

operational, it should be given the nuclear air 

command as the range of the ‗Prithvi‘ missile 

was too short to qualify as a nuclear weapon 

delivery platform. This future defence strategy 

is a step ahead from the present stance 

of deterrence for Pakistan and dissuasion for 

China. 

 

 


