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THE UNIVERSE AND SOLAR SYSTEM
 The Sun, the Moon and all those objects shining in the night sky are called celestial 

bodies. Some celestial bodies are very big and hot. They are made up of gases. They 
have their own heat and light, which they emit in large amount. These celestial bodies 
are called stars. The Sun is a star.

 One can observe in the night sky, various patterns formed by different groups of stars. 
These are called constellations. Ursa Major or Big Bear is one such constellation. One 
of the most easily recognisable constellations is the small bear or Saptarlshi (Sapta 
-seven, rishi - sages). It is a group of seven stars that forms a part of the large Ursa 
Major Constellation.

 Among others there is the 'North Star', which indicates the north direction (North Pole). 
It is also called the Pole Star. It always remains in the same position in the sky.

 ome celestial bodies do not have their own heat and light. They are lit by the light of 
the stars. Such bodies are called planets. The word 'planet' comes from the Greek word 
"Planetai" which means 'wonders'.

 A galaxy is a huge system of billions of stars, and clouds of dust and gases. There are 
millions of such galaxies that make the Universe. The Milky Way or Akashganga is our 
home galaxy. Our solar system lies in this galaxy. In ancient India, it was imagined to 
be a river of light flowing in the sky. Thus, it was named Akash Ganga.

 THEORIES OF ORIGIN OF THE UNIVERSE  
 Various theories have been proposed to explain the way the Universe was possibly 

formed. Some such theories are the astronomical phenomenon called the Red Shift or 
the Doppler Effect, The Big Bang Theory, etc.

 DOPPLER EFFECT AND RED SHIFT
 The shifting of light coming from the galaxies to the red end of the spectrum is known as 

the Red Shift. The red colour band has the lowest frequency and the longest wavelength 
in the visible spectrum. 

 This proportionate increase shows that matter in the Universe is in a state of rapid 
expansion and this idea of rapid expansion is the basis of all the modern theories about 
the origin of the Universe.

 BIG BANG THEORY
 According to the Big Bang Theory, about 10 to 20 billion years ago, cosmic matter 

(universe) was confined in a superdense ball in a state of extremely high temperature 
and pressure.
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 A primordial explosion hurled the broken material far into outer space, where the 
fragmented material is still travelling around at thousands of miles per second.

 The sudden cooling which accompanied the expansion led to the transformation of atomic 
particles into atoms of lighter elements, which then condensed into gaseous clouds.

 Eventually, galaxies and other celestial bodies were formed, without disrupting the 
expansion of the universe. 

 Steady State Theory : Propounded by Thomas Gold and Harman Bondi this theory 
proposes that the universe is a constant state. However, it is less acceptable.

 Pulsating Universe theory : 
 This theory presumes the creation and destruction of the universe in pulses.
· Propounded by Dr. Allan Sandage. 
 Galaxies
 A Galaxy is a huge congregation of millions of stars held together by their own 

gravitational fields.
 There are three types of galaxies, as follows:
 (i) Spiral Galaxies;
 (ii) Elliptical Galaxies; and
 (iii) Irregular Galaxies.
 Local Group
 A cluster of 23 known galaxies is known as a local group. Milky Way and Andromeda 

are the two largest known galaxies.

 CELESTIAL BODIES
 Measurement Units of Space Unit Distance
 Light Year : It is the distance covered by light in one year in vacuum, at a speed of 3 ? 

105 km/s This is equal to 5.88 : 106 miles
 Astronomical Units (A.U.)
 It is the mean distance between the Earth and the Sun (1.49 ; 108 km)
 One light year is equal to 60,000 A.U. 
 Parsec : It represents the distance at which the mean radius of the Earth’s orbit subtends 

an angle of one second of an arc. It is equal to 3.26 light years 
 Cosmic/Galactic Year 
 Sun’s period of revolution around the galactic, which is 250 million years
 Distance of the Earth from the Sun = 8 light minutes = 1 A.U.
 Distance of the Earth from the Moon = 1.25 light seconds
 Distance of the Earth from Proxima Centauri = 4.3 light years
 Nebulae
 Nebulae are distant stellar systems of luminous bodies (made up of gas and dust particles) 

e.g. the Orion Nebulae
 Constellations
 Constellations are clusters of stars, organised into distinct shapes and figures, and named 

accordingly e.g. Hydra which is the largest constellation. 
 Comets
 Comets are huge clouds of frozen gases and dust which have their home in the cold 

outer fringes of the solar system. 
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 SOLAR SYSTEM
 The Sun, its eight planets and their satellites, and some other celestial bodies known as 

asteroids and meteoroids form the solar system.
 SUN
 The sun is in the centre of the solar system. It is made up of extremely hot gases, 

particularly hydrogen. It is 109 times bigger than the earth and weighs 2xl027 tonnes. The 
sun is about 150 million km away from the earth. The light from the sun reaches earth 
in about 8 minutes. The glowing  surface of the  sun  is called  'Photosphere'. Above 
the 'Photosphere' is red coloured 'Chromosphere'. 

 Beyond the Chromospheres’ is the 'Corona', which is visible during eclipses.
 The temperature of the photosphere is about 6000°C, that of the chromosphere is about 

32,400°C, and that of the corona about 2,700,000°C. The core of the sun has a temperature 
of about 15 million degrees Kelvin. However, that tremen dous heat is not felt so much 
by us because, despite being our nearest star, it is far away from us.

 In order of their distance from the sun, they are: Mercury, Venus, Earth, Mars, Jupiter, 
Saturn, Uranus and Neptune. Earlier, Pluto was considered as a planet. But recently it has 
lost this status. Now it is included in the category of dwarf planets. All the eight planets 
of the solar system move around the sun in fixed paths. These paths are elongated. They 
are called orbits. A new planet 2003 UB 313 has been discovered recently in our solar 
system. It is bigger than Pluto and farthest from the Sun.

 MERCURY
 Mercury is the nearest planet to the Sun.
 It takes only about 88 days to complete one round along its orbit.
 It has no atmosphere and no satellite.
 Its days are scorching hot and nights are frigid.
 VENUS
 Venus is considered as 'Earth's-twin' because its size and shape are very much similar 

to that of the earth.
 It is also called the 'morning star' and 'evening star'.
 It is probably the hottest planet because its atmosphere contains 90-95% of carbon 

dioxide. The day and night tem peratures are almost the same.
 It has no satellite.
 EARTH
 Origin of The Earth
 A number of theories have been put forward to explain the origin of the earth and solar 

system. 
 These theories can be classified into two categories: (i) evolutionary or natural or 

monistic hypothesis which suppose that the system of planets have evolved from one 
star or stars; and (ii) the cataclysmic or catastrophic dualistic which believe in some 
sudden and violent event in space, like the collision or close approach of two stars.

 Theories of Origin Of Earth
 Nebular Hypothesis - German philosopher Immanuel Kant propounded the earliest 

theory of the origin of the Earth. Math ematician Laplace revised the theory of Immanuel 
Kant in 1976, which is known as Nebular Hypothesis. According to this hypothesis the 
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 A comet’s head is formed by the evaporation of solid ice particles when the comet 
approaches the sun.

 Comets have an extremely eccentric orbit but a definite periodicity, such as the Hailey’s 
Comet which is seen every 76 years. The tail of a comet always faces away from the 
sun.

 Meteors (Shooting Stars)
 Meteors are made up of small solid matter which, when coming who into atmosphere of 

the earth, burns out due to friction. While burning, they emit light e.g. Leonid shower 
is a meteor storm (originated in the constellation Leo).

 The World of Stars
 Stars account for 98 per cent of the matter in a galaxy. A star is formed by gravitational 

contraction (from vast clouds of galactic gas and dust). Star-forming matter is richer in 
hydrogen and helium.

 

 OUR SOLAR SYSTEM
 The solar system constitutes a collection of heavenly bodies that revolve around the 

Sun. It includes: (i) The Sun, (ii) The Eight Planets and their satellites, (iii) Asteroids, 
(iv) Meteors, (v) Comets, and (vi) Drifting particles called inter-planetary dust and 
electrically-charged gases called plasma.
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 Average speed of the earth’s revolution is 107,000 km/hour (29.72 km/second).
 The revolution of the earth coupled with the tilt of the earth’s axis causes different 

seasons to occur on the earth.
 (iii) Eccentricity
 The shape of the earth’s orbit changes in a cyclic period between 90,000 and 100,000 

years. Thus, the orbit of the earth may become more elliptical sometimes, and form a 
more circular path around the sun at other times. 

 Scholars propose that the Ice Age and Global Warming are effects of such eccentricity 
of the earth’s orbit. 

 Inclination of the Earth’s Axis

 
 The imaginary axis of the earth has a constant angle of inclination of 66 1 2 °with the 

plane of the ecliptic, i.e. the plane in which the earth orbits around the sun.
 Parallelism is another characteristic of the earth’s axis. As the earth revolves around the 

sun, the earth’s axis remains parallel to its preceding position.
 This leads to changes in the altitude of the mid-day sun at different times of the year, in 

varying lengths of day and night at different times of the year, and in the four seasons.
 Varying Lengths of Day and Night
 Owing to revolution and constant angle of inclination of earth’s axis, the sun is vertically 

overhead at the tropic of Cancer on 21 June each year. 
 Towards the North Pole, the length of daytime increases, and beyond 66 1 2 °N the 

region has 24 hours light for six months. 
 On 21st June, the Northern Hemisphere has its longest day and shortest night. This is 

known as Summer Solstice.
 By 22nd December, exactly the same conditions prevail in the Southern Hemisphere 

when the Sun is vertically overhead at the tropic of Capricorn. This is Winter Solstice, 
when the Southern Hemisphere experiences its longest day and shortest night.

 On 21st March and 23rd September, the sun is directly over the equator and all parts of 
the world have equal days and nights. Hence 21st March and 23rd September are called 
Vernal and Autumnal Equinoxes respectively.
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planets were formed out of a cloud of material associated with a youthful sun, which 
was slowly rotating.

 Binary Star Theory - In 1900, Chamberlain and Moulton advocated Binary Star theory 
regarding the origin of the Earth. The theory says that a wandering star approached 
the Sun. Because of the gravitational pull of the passing star, a cigar shaped extension 
of material was separated from the solar surface. As the passing star moved away, the 
material separated from the solar surface continued to revolve around the sun and it 
slowly condensed into several planets. Later Sir James Jeans and Sir Harold Jeffrey 
supported this argument.

 Accretion Theory: In 1950, Otto Schmidt in Russia and Carl Weizascar in Germany 
revised the 'nebular hypothesis'. They considered that the Sun was surrounded by solar 
nebula containing mostly hydrogen and helium along with dust. The friction and collision 
of particles led to formation of a disk shaped cloud and the planets were formed through 
the process of accretion.

 Big Bang Theory - The most popular argument regarding the origin of the universe is 
the Big Bang Theory. It is also called expanding universe hypothesis. In 1920, Edwin 
Hubble gave the evidence of ever expanding universe. Big Bang Theory says that in the 
beginning, all matter forming the universe existed in one place in the form of a "tiny ball" 
(singular atom) with an unimaginably small volume, infinite temperature and infinite 
density. It is generally believed that the event of big bang took place some 13.7 billion 
years before the present with a violent explosion of the "tiny ball". This led to a huge 
expansion. Now it is proved that the expansion continues even to the present day.

 Steady State Theory - An alternative to Big Bang Theory was Hoyle's Steady State 
Theory. It considered the universe to be roughly the same at any point of time.

 Movement of the Earth
 The earth has the following important movements:
 (i) Rotation
 It is the spinning movement of the earth from west to east on its axis once in 24 hours. 

The axis is an imaginary line joining the two poles. 
 The phenomenon of day and night is the most important consequence of rotation. The 

one half of the earth facing the sun experiences daylight, while the other half away from 
the sun experiences night. 

 The axis of the earth is tilted at an angle of 23.5° to the vertical. 
 The velocity of the rotation varies, from about 1,700 km per hour at the equator, its half 

at 60° parallel (850 km/hour) to nearly zero at the poles.
 (ii) Revolution
 The movement of the earth around the sun is a fixed elliptical path or orbit. It is called 

revolution, completed by the earth in 365 1 4 days. This one fourth day of four consecutive 
years is added as an extra day on the fourth year as 29th February, making that year a 
‘leap year’.

 Due to the elliptical shapes of the orbit, the earth is closest to the sun on January 3 (at 
a distance of about 197 million km) and is said to be at Perihelion.

 Around July 4 the earth is at farthest from the sun (152 million km away) and is known 
to be at Apehelion. 
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 Latitude
 Some important parallels are:
 (i) 0° latitude – Equator.
 (ii) 23 1 2 ° N – Tropic of Cancer.
 (iii) 23 1 2 °S – Tropic of Capricorn.
 (iv) 66 1 2 °N – Arctic Circle.
 (v) 66 1 2 °S – Antarctic Circle.
 The parallel of 600 is half of the Equator in length and 750 is ¼th of the Equator.
 Longitude
 It is the angular distance measured in degrees along the equator, east or west of the Prime 

Meridian. 
 The Prime Meridian (00) is that meridian which passes through Greenwich, near London, 

and from which all other meridians radiate eastwards and westwards upto 180°. 
 1° of latitude or longitude represents approximately111 km. This distance is true for the 

longitudes along the equator only, since the distance between the longitudes gradually 
decreases towards the poles to 0 km.

 Longitude and Time
 Places on the same meridian have the same local (sun) time. Since the earth makes one 

complete revolution in 24 hours, it passes through 15 degress in one hour (360 ÷ 24 = 15) 
or 1° in 4 minutes. The earth rotates from west to east, hence places east of Greenwich 
see the sun earlier and gain time; whereas places west of Greenwich see the sun later 
and lose time. 

 A suitable memory acronym is: ‘East-Gain-Add’ (E.G.A.) and ‘West-Lose- Subtract’ 
(W.L.S.). So, if it is noon in London (near 0°), at a place located at 15°E, the time will 
be one hour ahead of London and the time will be 1 pm. Whereas, at Chennai located 
on 80°E, the time will be 5 hours 20 minutes ahead of Greenwhich. (80 ? 4 = 320 ÷ 60 
= 5.20 hours) i.e. 5.20 p.m.

 To avoid confusion of having many local times within one country, usually a country 
chooses a particular meridian to determine the time for the entire country. This meridian 
represents the ‘standard time’ followed in that country.

 Generally, the standard meridians are chosen to differ from the Greenwich meridian by 
multiples of 15 degrees or seven and a half degrees, i.e. by exact number of hours or 
half-hours. 

 Thus, the world is divided into a number of time zones.
 Both USA and Canada have five time zones each. India has adopted only one time zone, 

selecting the meridian of 82.5°E for the standard time which is 5 hours 30 minutes ahead 
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of G.M.T.
 The earth is the third nearest planet to the Sun.
 In size, it is the fifth largest planet.
 It is slightly flattened at the poles. That is why its shape is described as a geoid. Geoid 

means an earth like shape.
 From the outer space, the earth appears blue because two-thirds of its surface is covered 

by water. It is, therefore, called a blue planet.
 MARS
 It is marked with dormant volcanoes and deep chasms where once water flowed.
 It has a thin atmosphere comprising of Nitrogen and Argon.
 Beneath its atmosphere, Mars is barren, covered with pink soil and boulder. Because of 

this it is known as 'red planet'.
 It has two satellites namely  'Phobos' and 'Deimos'.
 JUPITER
 It is the largest planet of the solar system.
 Its atmosphere contains hydrogen, helium, methane and ammonia. It contains two and 

a half times the mass of all the other planets combined.
 Jupiter has 62 known satellites. Among them the largest four are Callisto, Europa, 

Ganymede and lo.
 SATURN
 It is the second largest planet of the solar system.
 It has a celebrated ring composed of thousands of rippling, spiraling bands of icy rock 

and dust just 200 feet thick and 270,000 km in diameter.
 It has 23 known satellites. Titan is the largest moon of Saturn other important satellites 

being Phobe, Tethys and Mimas.
 URANUS
 It is the only planet that lies on its side. Hence, one pole or the other faces the sun as it 

orbits.
 It is one of the coldest planets because of having an average temperature of -223°C.
 Its atmosphere is made up of mainly hydrogen. The landscape is barren and there is 

frozen methane cloud.
 There are 9 dark compact rings around the planet and a corkscrew shaped magnetic field 

that stretches for million of miles.
 It has 15 satellites, prominent ones are Aerial, Ambrial, Titania, Miranda etc.
 NEPTUNE
 There are five rings of Neptune. The outer ring seems to be studded with icy moonlets 

while the inner ring appears narrow and nearly solid.
 It has 8 satellites like Titron, Merid, N-l, N-2, N-3 etc.
 Its atmosphere mostly contains hydrocarbon compounds. 
 The atmosphere appears blue, with quickly changing white icy methane clouds often 

suspended high above an apparent surface.
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 A rare celestial event, the Blue Moon, is said to occur when the second full moon appears 
within the same month. Still unusual is the occurrence of two blue moons in the same 
year (as in January and March, 1999).

 The ocean of tranquillity is the name given to the area where Neil Armstrong and Edwin 
Aldrin landed on the moon in 1969, to become the first and only humans to set foot on 
the moon’s surface. 

 LUNAR ECLIPSE

 
 It occurs when the earth comes between the sun and the moon, and the moon is not able 

to get sunlight due to the shadow of earth cast on it. 
 Lunar eclipse occurs always on full moon, but not on every full moon, since the orbital 

planes of the earth and moon are inclined at 5° to each other.
 SOLAR ECLIPSE

  
 I t occurs when the moon comes between the sun and the earth, and its shadow is cast 

on the earth, thereby inhibiting the sunlight properly reaching the earth’s surface.
 A smaller area in which the moon inhibits all direct sunlight is called the Moon’s U 

mbra. H ere, total solar eclipse occurs. In a larger area the sun is covered partially by 
the moon, and

 the area gets diffused sunlight. T his is the P enumbra which experiences partial solar 
eclipse.

 T he solar eclipse always occurs on new moon, but not on every new moon, due to the 
inclination of the orbital plane of the moon and the earth.

 During the final moment of solar eclipse, a magnificent flare of sunlight, coming through 
the uneven marginal surface of moon, is called the ‘Diamond R ing’.

 I n a calendar year a maximum of seven eclipses can occur (combining the solar and 
lunar eclipses). Solar eclipses are more frequent than lunar, the ratio being 3 :2. 
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 The Moon
 Our earth has only one satellite, that is, the moon. Its diameter is only one quarter that of 

the earth. It appears so big because it is nearer to our planet than other celestial bodies. 
It is about 3,84,400 km away from us.

 The moon moves around the earth in about 27 days. It takes exactly the same time to 
complete one spin. As a result, only one side of the moon is visible to us on the earth.

 Asteroids
 Apart from the stars, planets and satellites, there are numerous tiny bodies, which also 

move around the sun. These bodies are called asteroids. They are found between the 
orbits of Mars and Jupiter.

 The largest asteroid is the Ceres. Scientists are of the view that asteroids are parts of a 
planet, which exploded many years back.

 Meteoroids
 The small pieces of rocks, which move around the sun, are called meteoroids.
 Sometimes these meteoroids come near the earth and tend to drop upon it. During this 

process due to friction with the air they get heated up and burn. It causes a flash of light. 
 They are known as the shooting stars.
 Aurora Borealis/Australis
 Aurora Borealis — northern lights (visible in the Arctic region).
 Aurora Australis — southern lights (visible in the Antarctic region).
 Shape of The Earth
 Equatorial diameter –12,757 km (7,927 miles).
 Polar diameter –12,714 km (7,900 miles), less by 43 km (27 miles). The earth is not a 

perfect sphere. Its shape is like the shape of an orange which is a little flattened on both 
ends and made to bulge slightly around the centre. The earth too is flattened at the poles 
and bulges slightly at the equator. 

 This shape is an oblate spheroid. 
 It is also called a ‘geoid’ meaning earth-shaped.
 Earth’s Satellite : The Moon
 Our moon, the only satellite of the earth, is a fascinating object for the poets as it appears 

as a beautiful celestial body sin the sky. It is a very distinct celestial body in the satellite 
system, for all other satellites are very small in relation to their mother planets. Whereas, 
our moon is about ¼ of the size of the earth. Hence moon is referred to by some as a sub-
planet. Another interesting fact is that the period it takes for rotation and for revolution 
are the same (27 1 2 days). As a result, the same lunar hemisphere is always seen from 
the earth.

 The moon has no atmosphere as its gravitational power is too weak to hold gases (1/6th 
of the Earth). 

 The front side of the moon shows (i) the bright parts which are mountains and highlands; 
and (ii) the darker patches of lowlands which were once thought to be seas and named 
accordingly as Marias, though the moon has no water at all.

 The moon has a cratered surface produced by the bombardment of meteors.
 The different phases of the moon are produced by the changing position of the moon 

vis-à-vis the sun and the earth.
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 The mid day sun never shines overhead on any latitude beyond the tropics. The angle 

of the sun's rays goes on decreasing towards the poles. As such, the areas bounded by 
the Tropic of Cancer and the Arctic Circle in the Northern Hemisphere, and the Tropic 
of Capricorn and the Antarctic Circle in the Southern Hemisphere, have moderate 
temperatures. 

 These are, therefore, called Temperate Zones.
 Areas lying between the Arctic Circle and the North Pole in the Northern Hemisphere 

and the Antarctic Circle and the South Pole in the Southern Hemisphere, are very cold. 
It is because here the sun does not rise much above the horizon. Therefore, its rays are 
always slanting. 

 These regions are, therefore, called Frigid Zones.
 DISTRIBUTION OF CONTINENTS AND OCEANS
 Continents constitute 29 per cent of the surface of the earth and remaining 71 per cent is 

under oceanic waters. In the past the positions of the continents and the ocean bodies were 
not the same as these are today. Moreover, in the coming times oceans and continents 
will not continue to enjoy their present positions.

 Continental Drift
 Abraham Ortelius, a Dutch map maker, first proposed the possibility of super continent 

in 1596. Antonio Pellegrini drew a map showing the three continents together. However, 
Alfred Wegener - a German meteorologist - first put forth a comprehensive argument 
in the form of "the continental drift theory" in 1912 regarding the distribution of the 
oceans and the continents. According to Wegener, all the continents formed a single 
continental mass surrounded by a mega ocean. The super continent was named Pangaea 
and the mega-ocean was called Panthalassa. He argued, around 200 million years ago, the 
super continent, Pangaea, began to split. Pangaea first broke into two large continental 
masses as Laurasia and Gondwanaland forming the northern and southern components 
respectively. Subsequently, Laurasia and Gondwanaland continued to break into various 
smaller continents that exist today.

 Plate Tectonics
 To explain the present distribution of continents and oceans, in 1967 McKenzie, Parker 

and Morgan came out with their Plate
 Sea Floor Spreading
 After Wegener propounded his concept of continental drift, several scientific studies 

were undertaken to prove his theory. Particularly, the mapping of the ocean floor and 
palaeomagnetic studies of rocks from oceanic regions revealed that all along the mid-
oceanic ridges, there is volcanic eruption and outpouring of lava. Because of this the rocks 
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 The International Date Line

  
 A person who travels east of Greenwich gains time till he reaches 180°E where he will 

be 12 hours ahead of Greenwich and he loses 12 hours when he reaches 180°W. Hence, 
there is a difference of 24 hours or one day between the two sides of 180°.

 So, 180° meridian is called the International Date Line which, when crossed, results in 
change of the date by exactly one day. 

 A traveller crossing this date line from east to west will lose a day, while going from 
west to east he will gain a day.

 Thus, when it is midnight on Monday on the Asiatic side, it is Sunday midnight on the 
American side (as one gains a day going eastward). 

 To avoid such confusion of day and date in some of the island groups that are cut through 
by this meridian, the International Date Line has been curved from the normal 180 
degrees meridian at Berring Strait, Fiji, Tonga, and other islands.

 
 Heat Zones of the Earth
· The mid day sun is exactly head on at least once a year on all latitudes in between the 

Tropic of Cancer and the Tropic of Capricorn. This area, therefore, receives the maximum 
heat and is called the Torrid Zone.



STUDY NOTES FOR SSC AND STATE LEVEL EXAMS

Write us : content@mahendras.org  www.mahendras.org    www.mahendraguru.com    myshop.mahendras.org

equidistant on either sides of the crest of mid-oceanic ridges show remarkable similarities 
in terms of period of formation, chemical compositions and magnetic properties. Rocks 
closer to the mid oceanic ridges are of normal polarity and are the youngest. Based on 
this fact Herry Hess in 1961 proposed his hypothesis of "sea floor spreading".

 According to the theory of sea floor spreading, new crusts are formed on both sides of the 
mid oceanic ridges. However, oceanic crusts are destroyed along the oceanic trenches at 
the conjunction of two plates. Hence the age of the rocks increases as one moves away 
from the crest. He argued that constant eruptions at the crest of oceanic ridges cause the 
rupture of the oceanic crust and the new lava wedges into it, pushing the oceanic crust 
on either side. The ocean floor thus spreads. He further maintained that the ocean floor 
that gets pushed due to volcanic eruptions at the crest sinks down at the oceanic trenches 
and gets consumed.

 Tectonics theory. According to plate tectonics theory, the outer most part of the earth's 
interior is made up of two layers: the lithosphere, comprising the crust, and the solidified 
uppermost part of the mantle. Below the lithosphere lies the asthenosphere, which 
forms the inner part of the upper mantle. The asthenos phere behaves like a superheated 
material that is in a semi fluid, plastic like state. The lithosphere essentially floats on the 
asthenosphere and is broken up into what are called lithospheric plates.

 Plate Tectonics theory defined a tectonic plate (also called lithospheric plate) as a massive, 
irregularly shaped slab of solid rock, generally composed of both continental and oceanic 
litho sphere. According to the proposition of this theory Plates move horizontally over 
the asthenosphere as rigid units. The lithosphere is divided into seven major and some 
minor plates. The 7 major plates are: (i) Antarctica plate, (ii) North American plate, (iii) 
South American plate, (iv) Pacific plate, (v) India-Australia-New Zealand plate, (vi) 
Africa plate and (vii) Eurasia plate. Besides there are some minor plates like (i) Cocos 
plate, (ii) Nazca plate, (iii) Arabian plate, (iv) Philippine plate, (v) Caroline plate and 
(vi) Fuji plate.

 Plate Tectonics theory says that these plates have been constantly moving over the 
globe throughout the history of the earth. These plates are rigid segments that move in 
relation to one another at one of three types of plate boundaries: divergent, convergent 
and transform. Earthquakes, volcanic activity, mountain building, and oceanic trench 
formation occur along these plate boundaries.

 Divergent Boundaries: Here new crust is generated as the plates pull away from each 
other. The best known example of divergent boundaries is the Mid Atlantic Ridge. At 
this, the Ameri can Plates are separated from the Eurasian and African Plates.

 Convergent Boundaries: Here the crust is destroyed as one plate is subducted under 
another. The pace of subduction of plate is known as subduction zone or benioff zone. 
There are three ways in which convergence can occur. These are: (i) between an oceanic 
and continental plate; (ii) between two oceanic plates; and (iii) between two continental 
plates.

 Transform Boundaries: Here the crust is neither produced nor destroyed as the plates 
slide horizontally past each other.

 The force behind the plate movement is the thermal convective current coming from 
inside the earth. The mobile rock beneath the rigid plates is believed to be moving in 
a circular manner. The heated material rises to the surface, spreads and begins to cool, 
and then sinks back into deeper depths. This cycle is repeated over and over to generate 
a convective flow. The slow movement of hot, softened mantle that lies below the rigid 
plates is the driving force behind the plate movement.
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