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From the Founder’s Desk

Dear Aspirants, 

Study IQ Education is progressing towards its mission to democratize quality education for everyone. In this journey, Study IQ Publications 
is delighted to present you with the first edition of the book ‘Fundamentals of Geography’, which will undoubtedly be your best companion 
during your preparation. 

This book was created keeping in mind, the concerns and challenges that students face during their Civil services preparation. Students are 
frequently confused about what to study, how much to study, the depth of knowledge required for any topic, and the type of questions asked 
by the commission. Above all, the absence of consolidated study material and the information silo from multiple sources hinder our student’s 
preparations. 

This book is an honest attempt to tackle these problems and improve students’ knowledge base, saving their precious time during their 
preparation and eliminating many academic misunderstandings that they encounter. 

Special Features of This Book 

This book aims to make your preparation focused and relevant based on UPSC’s current trend and pattern, revision-friendly, and up-to-date. 

• The requirements of the UPSC Civil Services Examination are the exclusive focus of this book.

• We have taken great care to ensure that the materials are written in a clear and easy-to-understand, so that students may learn and recall 
the concepts to their advantage.

• Wherever necessary, we’ve incorporated relevant examples, maps, and graphics to help students grasp the fundamental concepts and 
draw the relevant maps in their Mains examination.

• We have incorporated the relevant previous year’s questions at the end of each chapter so that the students can test their knowledge 
while understanding the trend of the question.

With all sincerity and humility, the Study IQ team wishes you the best in your preparation, and we are hopeful that this book will help you in 
your journey.

Happy Learning!!

Dr. Gaurav Garg 
Co-Founder, Study IQ Education
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Understanding Our Universe
Why are we here in the universe? Who made the universe?  

Did the Universe exist forever, or does it have a beginning? Will 
it live forever, or will it have an end? These questions have al-
ways intrigued humans, and we have time and again attempted 
to answer these questions. 

The study of the Universe started back during ancient 
times. During the Golden Age of Greek civilization, people held 
two different views on the Universe- the geocentric view and 
the holocentric view.

Geocentric View: Geocentric means earth-centric. Accord-
ing to this view, the earth was at the center of the universe. 
The world was considered a spherical, motionless body with a 

transparent hollow sphere surrounding it. This hollow sphere 
was known as the celestial sphere. The stars were located in 
this sphere, and they moved around the earth daily. Aristotle 
and Ptolemy supported this view on the Universe.

Heliocentric View: Aristarchus was the first Greek philos-
opher to put forward a heliocentric, i.e., sun-centered view of 
the universe. According to this view, the Sun is at the center of 
the universe, and the Earth revolves around it. However, this 
view was not popular back then. 

Modern astronomy: The academic contributions by Nico-
laus Copernicus, Johannes Keppler, Galileo Galilei, and Sir Isaac 
Newton have been constructive in our understanding of the 
Universe. They were called the “founders of modern astrono-
my.” Copernicus upheld the heliocentric view of the universe 

Origin of the Universe

Often, we gaze into the night sky, try to count the stars, wish for a shooting star, or 
simply check out the constellations. In doing so, we just don’t look at the sky; we gaze 

into the universe. The Universe contains all the matter and energy that exists around us. 
The universe contains millions of galaxies. Each galaxy has millions of stars, and there are 
stars with several planets revolving around it. Our solar system is also part of the MilkyWay 
galaxy and consists of eight planets and their moons in orbit around the Sun. Our solar 
system also contains smaller bodies like an asteroid, meteoroid, and comet. In this chapter, 
we shall try to understand the origin and evolution of the universe, our solar system, and 
the basics of geography.
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and reconstructed the solar system with Sun at the center and 
all the planets orbiting around it. Kepler proved that the orbit 
of each planet around the Sun is elliptical. Galileo also support-
ed Copernicus’s theory of the sun-centered solar system. Sir 
Isaac Newton was the first to explain why planets were moving 
around the Sun. He was credited with conceptualizing the force 
of gravity. He put forward the law of universal gravitation. It 
states that every particle attracts every other particle in the 
universe with force directly proportional to the product of their 
masses and inversely proportional to the square of the distance 
between their centers. Therefore, the gravitational force de-
creases with increasing distance. 

Origin of the Universe: The Big Bang
The Big Bang is the most acceptable answer to how the uni-

verse began. According to this theory, the universe came into 
existence around 13.8 billion years ago. It started as a single 
point called “singularity.” Singularity is infinite mass with zero 
volume; therefore, it has infinite density. Thus, the universe be-
gan as an infinitely hot and dense single point. This single point 
appeared from nowhere for reasons unknown. During the “Big 
Bang,” the single point inflated and exploded violently, resulting 
in a massive universe expansion. The universe’s expansion was 
rapid during the initial seconds after the bang. Post a consider-
able time; the expansion slowed down. It is believed that the 
first atom was formed within 3 minutes of the Big Bang event. 
In the next 300,000 years, the temperature dropped to 4,500K 
and gave rise to atomic matter, which eventually became stars, 
planets, etc. The universe also became transparent to light.

The universe has been expanding since 13.8 billion years 
ago to attain its present form. Scientists believe that an undis-
covered phenomenon called ‘dark energy’ is causing the Uni-
verse to grow. However, there is no concrete scientific expla-
nation for dark energy. 

How do we know for sure that the universe did have 
a beginning?

Some evidence helps us ascertain that the universe did 
have a beginning, and the Big Bang happened. 

1. The first evidence is the phenomenon called 
Red Shift. In 1929, Edwin Hubble discovered 
that the universe was expanding. The galaxies 
appeared to be moving away at speeds propor-
tional to their distance. This is called Hub ble’s 
law, named after Edwin Hubble. To understand 
the red shift, we need to study the

 light coming from these galaxies. We know that white light 
is formed from seven colors: VIBGYOR (violet, indigo, blue, 
green, yellow, orange, and red); red has the longest wave-
length and the shortest frequency within the visible spec-
trum of colors. When white light emitted from a galaxy is 
captured as red light in another galaxy, it means that the 
distance between the galaxies has increased. This is because 
the white light has traveled a larger distance from the time 
of its origin, which has caused its wavelength to change over 
time. As a result, the light from these galaxies gets shifted to 
a redder wavelength – i.e., they are ‘red-shifted.’ 

2. The second important piece of evidence is the 
heat left from the Big Bang. If the universe was 
initially extremely hot, as the Big Bang suggests, 
we should be able to find some heat signature 
of this event. In 1960, scientists discovered the 
“Cosmic Microwave Background Radiation” com-
ing from the farthest reaches of the Universe. 

Cosmic Microwave Background Radiation
It is a faint glow of light present in the Universe. 
It falls on Earth from every direction with uniform 
intensity. The light arises from the heat radiation. 
The heat is supposed to be left over from the Big 
Bang event. we cannot see this light with naked 
eyes. It was discovered  in 1965 by by American ra-
dio astronomers Arno Penzias and Robert Wilson.

Understanding Galaxies
A galaxy is a giant family of millions of stars. It consists of 

gas, dust, stars, and its solar systems. All these in a galaxy are 
held together by the gravitational pull from within the galaxy. 
There are uncountable galaxies in the universe. According to 
some scientists, there are more than 100 billion galaxies in the 
universe!

Generally, galaxies are either spiral-shaped or ellipti-
cal-shaped. The MilkyWay is a spiral-shaped galaxy. Elliptical 
galaxies are the most abundant in the universe. Again, some 
galaxies are neither spiral nor elliptical. They have an irregular 
shape and are called Irregular Galaxies.

Our Galaxy - the Milky Way

On a clear night, we can see so many stars shining 
in the night sky on a clear night. These are a part of our 
galaxy called the Milky Way. There are few places on
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earth from where we can even see the dusty bands 
of the Milky Way.

The Milky Way is vast, and its size is around 1,00,000 
light-years across (1 light year= 9,460 billion kilome-
tres). It is believed to be 13.6 billion years old. In the 
middle of the Milky way, there is a supermassive black 
hole called Sagittarius A*. Everything in the galaxy re-
volves around this. In the immediate surrounding of 
the Sagittarius A*, there is a tightly packed region of 
gas, dust, and stars. This space is known as the galac-
tic bulge. Beyond this bulge, there is the galactic disc. 
The galactic disc hosts billions of stars, including our 
Sun. The Sun is located comparatively far away from 
the center of the galaxy. It completes one lap around 
the universe about every 230 million years. The galaxy 
named Andromeda is our nearest neighbor. Andromeda 
is located about 2.5 million light-years away from Earth. 

Understanding Stars
A star is a giant, glowing ball of gas and dust held together 

by gravity. They are mainly composed of hydrogen and helium. 
They vary in size, mass, and temperature. The color of the star 
is determined by its temperature. The hottest stars appear blue, 
while the coldest stars appear red. 

How are stars born, and when do they die?
They are born from clouds of gas and dust called the Neb-

ula. Due to gravity, pockets of dense matter within the nebula 
collapse under their weight. A dense region is formed called a 
Protostar. The protostar further condenses, and nuclear fusion 
starts to form a star. Due to this nuclear fusion, an enormous 
amount of energy is emitted, making stars hot and bright.

We already know, that the stars 
are made up of Helium and Hydro-
gen. As stars move toward the ends 
of their lives, much of the hydrogen 
gets converted into helium. Helium 
sinks to the star’s core, raising the 
star’s temperature. The hot interior 
core raises the temperature of the 
surrounding gases. As a result, the 
outer shell of hot gases expands, and 
the star changes color to form a Red 
Giant star. What happens to the star 
now depends on its mass.  

When the star has a lower mass, around the mass of earth 
they form white dwarfs. The nuclear fusion and energy produc-
tion inside the core gradually stops. As a result, the core of the 
star contracts under its weight. The remnant is a highly dense 
body called White Dwarfs. These white dwarf stars eventually 
stop emitting any heat or light and turn into Black Dwarf.

When the star is massive, it explodes at the end of its life. 
This explosion, called a  Supernova, may result in neutron stars 
or black holes. After the explosion core of the star remains. If 
the surviving core is between 1.5 - 3 solar masses, it contracts 
to become a Neutron Star. If the surviving core is larger than 3 
solar masses, it may form a Black Hole. Black holes are places 
in space that are so dense and have such immense gravity that 
even light cannot pass through them. The area beyond which 
nothing can escape a black hole is called the Event Horizon. 

Do you know?

It is an international collaboration of group 
of observatories. It aims to capture images of 
blackholes. In 2019, it released the first ever 
image of a black hole. The blackhole was located 
in the centre of galaxy M87

Understanding Constellations
A constellation is a group of stars with constant shape. The 

visibility of a particular constellations depends on the location 
and time. These are generally named after objects, animals, and 
even mythological figures.  At present, there are 88 officially 
recognized constellations. Ursa Major, Orion, Hunter, Ursa Mi-
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nor, The Little bear are some famous constellations. The con-
stellations are used to name stars, meteor showers, and navi-
gation. 

The Solar System
In the universe, there are many planetary systems. A plan-

etary system comprises a host star and everything revolving 
around it. Our planetary system is called the Solar System as 
everything revolves around the Sun. It contains the Sun and 
everything that orbits it - the planets Mercury, Venus, Earth, 
Mars, Jupiter, Saturn, Uranus, and Neptune; dwarf planets such 
as Pluto, and other bodies like moons, asteroids, comets. The 
space beyond our solar system is called interstellar space. 

The Sun
The Sun is a star. It is the central celestial body of our Solar 

System. It is believed to be 5 billion years old. It is composed 
mainly of hydrogen and helium and has a liquid inner section 
surrounded by a gaseous outer covering. The Sun has a diam-
eter of 13,92,000 km. The temperature of the Sun varies from 
15 million degrees Celsius at the core to 5,500 degrees Celsius 
at the surface.

Layers of the Sun
Scientists have divided the Sun into several layers, categorized 
into two primary layers.

1. The inner layer consists of The Core, Radiative Zone, 
and Convection.

2. The outer layer includes the Photosphere, the Chro-
mosphere, the Transition Region, and the Corona.

Core: It is the central region of the Sun where the nuclear 
reaction occurs, and hydrogen gets converted into helium. It 
has a temperature of 15 million degrees Celsius. The solar core 
is the hottest part of the Sun and the entire Solar system.

Radiative Zone: This zone lies between the innermost core 
and the outer convective zone. In this zone, energy is trans-
ferred through radiation. The energy generated in the Core is 
carried by photons (particles of light) through this zone. The 
temperature in this zone ranges from 2 to 7 million degrees 
Celsius.

Convection Zone: In this zone, energy flows outside by the 
process of convection. The base of this zone has a temperature 
of about 2 million degrees Celsius. Plasma (ionized gases-hy-
drogen and helium) at the base of this zone gets so heated that 
it rises like hot air to the surface(the photosphere).

Photosphere: The solar surface that we see when we look 
at the Sun. The light is radiated from the photosphere. The 
temperature in the photosphere varies between 6200 and 
3700 degrees Celsius.

Chromosphere: The chromosphere lies 2100 km above the 
photosphere. The temperature in the chromosphere varies be-
tween 3700 and 7700 degrees Celsius.

Transition Region: The region between the chromosphere 
and corona where temperature rises abruptly from 7700 to 
500,000 degrees Celsius.

Corona: It is the outermost layer of the Sun. The tempera-
ture here is about 500,000 degrees Celsius. The corona cannot 
be seen with the naked eye except during a total solar eclipse.  

Sun and Associated Concepts
Sun Spots: Sunspots are dark patches on the surface of the 

Sun. They are dark because they are cooler than the surround-
ings. These are temporary features formed in areas where mag-
netic fields are so strong that they keep some of the heat within 
the Sun from reaching the surface. The number of sunspots in-
creases or decreases in every solar cycle. 

Solar Wind: The solar wind is a stream of plasma flowing 
outward from the Sun’s corona. It is formed when the plasma is 
heated to the extent that the Sun’s gravity cannot hold it any-
more. The plasma travels along the Sun’s magnetic field lines 
that extend radially outward.

Solar Cycle: It is the cycle that the Sun’s magnetic field 
goes through approximately every 11 years. Every 11 years, the 
Sun’s magnetic field completely flips, and Sun’s north and south 
poles switch places. It takes 11 years or so for the sun’s north 
and south poles to return to their original position.



Page 6 Origin of the Universe

Solar Flare: These are extreme explosions on the Sun. They 
are formed when electromagnetic energy that has built on the 
sun’s atmosphere is suddenly released. Solar flares may be ac-
companied by coronal mass ejection (CME).It is the release of 
plasma and magnetic field from the Sun’s corona. They occur 
when the Sun’s magnetic field lines reorganize. 

Auroras: If you are ever near the  the North Pole or South 
Pole, you could see beautiful lights in the sky. These lights are 
called auroras. They are formed when the charged particles 
from the CME reach the earth’s atmosphere and react with 
the different gases.  Lights seen near the North Pole are called 
aurora borealis or northern lights. While lights seen near the 
South Pole are called aurora australis or southern lights. Most 
of the auroras occur at a height of 97-1000 kilometers from the 
earth’s surface.

The Planets 
Planets are objects that orbit around a star in an elliptical 

path. There are 8 planets and 5 dwarf planets in our solar sys-
tem which orbit the Sun. Planets outside our Solar System are 
called exoplanets. The main difference between a planet and a 
dwarf planet is its size. The dwarf planets are small. They dont 
have a distinct orbital path. This means celestial debris are 
present in its orbital path. 

Based on the position of the planets, they are divided into 
inner and outer planets. Inner Planets: Mercury, Venus, Earth 
and Mars orbit near the Sun and are called Inner Planets. The 
inner planets are also called Terrestrial (Earth-Like) Planets.

Outer Planets: Jupiter, Saturn, Uranus, and Neptune are 
called Outer Planets. The outer planets are called Jovian (Ju-
piter-like) Planets.

Terrestrial Planets Jovian Planets

They are earth-like They are Jupiter like

They are made up of a 
solid surface

They are made up of gaseous 
substances. They do not have 
a solid surface.

They are dense. There is a 
presence of iron core.

They are less dense as they 
are made up of gases. 

They are near to the Sun They are far away from the Sun.

Mercury
Mercury is the smallest planet in the solar system and is 

slightly larger than the Moon. It is also the closest to the Sun, 

located about 58 million km from it. Mercury is the fastest 
planet in our solar system that travels through space at 47 ki-
lometers per second. It takes only 88 earth days to complete 
one revolution around the Sun, but it takes 59 earth days to 
complete one rotation. Like that of the Moon, the surface of 
Mercury is extremely rocky and full of craters. Mercury has no 
rings around it and has no satellite. The atmosphere of Mercury 
is thin.

Venus
Venus is the second closest planet to the Sun after Mer-

cury. It is located at a distance of about 108 million km. It is 
often referred to as Earth’s twin because of its similarity in size 
and density. It orbits around the sun every 225 earth days and 
rotates once in 243 earth days.

It is the hottest planet in our solar system, with a surface 
temperature of 475 degrees Celsius. The atmosphere is thick 
and toxic, filled with carbon dioxide and thus acting as a green-
house trapping heat. A significant difference between Venus 
and Earth is that the former rotates on its axis backward i.e., in 
clockwise direction. This implies that, on Venus, the Sun rises 
on the West and sets on the East. 

Earth
The earth is our home. It is the third planet from the Sun 

and is located at about 150 million km from the Sun. It is the 
fifth-largest planet in the solar system. The Earth appears like 
a sphere; however, it is not a perfect sphere. Due to the force 
caused by the earth’s rotation, the North and the South Pole 
are slightly flat, and the equator is somewhat bulged. The 
shape of the Earth is that of an oblate spheroid. The earth ro-
tates around its axis in about 24 hours and completes an orbit 
around the Sun in about 365 days.

The earth is a rocky planet dotted with mountains, valleys, 
plains, and other landforms. It is the only planet in the solar 
system with liquid water on its surface. The earth’s atmosphere 
has 78% nitrogen, 21% oxygen, and 1% of other components. 
The perfect balance in the earth’s atmosphere makes life possi-
ble. The earth has no rings around it. It has one natural satellite, 
which we know as the Moon.

Mars
Mars is the fourth planet from the Sun and appears like a 

reddish ball due to iron minerals on its surface. It is located 
at about 228 million km from the Sun. It revolves around the 
Sun in 687 earth days and takes a little over 24 hours to rotate 
once. Mars has an interesting land surface dotted with extinct 
volcanoes, polar ice caps and canyons. The atmosphere of Mars 
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is very thin and composed of mainly carbon dioxide and some 
water vapor. Mars has no rings around it. It has two satellites 
called Phobos and Deimos.

Jupiter
Jupiter is the fifth planet from the Sun and the largest plan-

et in our solar system. It is mainly composed of gas and liquid 
and has no solid surface. The atmosphere is made of hydrogen 
and helium. It takes around 12 years to orbit around the Sun. 
Jupiter has the largest satellite system with a total of 75 known 
satellites. Ganymede is the largest satellite of Jupiter. Other 
important satellites include Io, Europa, Calisto. Jupiter also has 
rings around it.

Saturn
Saturn is the sixth planet from the Sun, located at 1.4 billion 

km from the Sun. The planet is composed of gas and does not 
have a solid surface. Saturn takes 10.7 hours to rotate around 
its axis and 29 years to revolve around the Sun. Saturn has 53 
known satellites, with Titan being the largest one. Saturn also 
has a ring system comprising seven rings. These rings are made 
up of individual moonlets that orbit Saturn.

Uranus
It is the seventh planet from the Sun, located at a distance 

of 2.9 billion km from the Sun. Uranus rotates in the clockwise 
direction and takes about 17 hours to complete one rotation. It 
takes 84 years to complete one orbit around the Sun. Uranus is 
known as the “Ice Giant” as most of its mass is a hot, dense fluid 
of icy materials- water, methane, and ammonia. Its atmosphere 
is primarily made up of hydrogen, helium, and methane. Uranus 
has 27 known satellites and 13 known rings. 

Neptune
Neptune is the farthest planet from the Sun, located at 

a distance of 4.5 billion km. Neptune is called Uranus’s twin 
because of the striking similarity in size, structure, and com-
position. Both of them appear to be pale green in color due 
to the presence of methane in their atmosphere. Neptune 
takes around 16 hours to rotate on its axis and 165 years to 
revolve around the Sun. It has 14 known satellites and nine 
rings around it. 

Kuiper Belt and Pluto
The Kuiper belt is a donut-shaped region that lies beyond 

Neptune’s orbit from 30 to 55 AU (1 AU, or astronomical unit, is 
the distance from Earth to the Sun, which is around 150 million 
km). It contains hundreds of icy bodies and trillions of comets. 
According to astronomers, these icy bodies, called Kuiper Belt 
objects (KBOs) or trans-Neptunian objects (TNOs), are rem-
nants of the solar system’s formation. Five dwarf planets have 
been discovered to date. There are four dwarf planets in the 

Kuiper Belt viz. Pluto, Makemake, Haumea, and Eris. Ceres is 
another dwarf planet located in the main asteroid belt. 

Pluto is the largest among all dwarf planets. It is located 
5.8 billion km away from the Sun. It takes around 248 years to 
revolve around the Sun and six earth days to rotate on its axis. 
The atmosphere of Pluto is thin, comprising nitrogen, meth-
ane, and carbon monoxide. It has five moons, the largest being 
Charon. Pluto has no rings. 

Other members of Our Solar System
Asteroids: These are small, rocky objects that orbit the Sun, 

they are sometimes called minor planets. Scientists believe that 
asteroids are remnants from the solar system’s formation. Sci-
entists divide asteroids into three categories:

● The first category comprises of asteroids occurring 
in the main asteroid belt, between Mars and Jupiter. 

● The second category of asteroids is the Trojans. 
These are asteroids that share an orbit with a giant 
planet. There are trojans associated with Jupiter, 
Neptune and Mars. 

● The third category is the Near-Earth asteroids. These 
are asteroids that orbit close to the earth. Bennu, 
Apophis are some examples of near-earth asteroids

Comets: These are large objects made up of frozen gas, dust, 
and rock that orbit the sun. The comets are generally small in 
size, but they heat up and form a glowing head called a Coma 
as they reach near the sun. The dust and gases of the comet 
further form a tail that stretches in a direction away from the 
Sun. Hailey’s comet is the most popular comet, which can be 
seen from the earth every 75 years.

Difference between Asteroid and Comet

Asteroid Comet

These are rocky 
objects.

These objects are made up of 
frozen gas, dust

They have an elliptical 
orbit

They have eccentric orbit

The orbital period is 1 
to 100 years

The orbital period can be 
75years  to more than 100,000 
years.

They are smaller in size They are large in size

They do not produce 
a tail

They form a tail that stretches in 
a direction away from the Sun.
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Meteors, Meteoroids and Meteorites 
Meteoroids are space rocks. They range in size from dust 

grains to small asteroids. When meteoroids enter the earth’s 
atmosphere or any other planet, it is called a meteor. Mete-
ors are also popularly known as shooting stars. When a meteor 
survives in the atmosphere and hits the ground, it is called a 
meteorite. 

Do you know?
In 2021, a new comet called Bernardinelli-Ber-
nstein comet was identified. It is the biggest 
comet ever observed.

Origin and Evolution of the Solar System
Man has always been curious about how the earth came 

into existence. Over the years, scientists and philosophers have 
debated the origin of the earth and the solar system and have 
put forward several theories and hypotheses.

Among the early theories, the most prominent were Gas-
eous Hypothesis of Kant, Nebular Hypothesis of Laplace, the 
planetesimal hypothesis of Chamberlin, Tidal Hypothesis of 
James Jeans, Binary Star Hypothesis of Russel, and Supernova 
Hypothesis of Hoyle.

Gaseous Hypothesis:  Immanuel Kant, a German philoso-
pher, proposed the Gaseous Theory in 1755. He assumed that 
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there was a slowly rotating cloud of gas and matter composed 
of cold, solid, and motionless particles. The particles started 
crashing onto each other due to gravity, and as a result, the 
heat generated induced angular momentum, and the cloud be-
gan to rotate. As the heat increased, it increased the size of the 
cloud and speed of rotation. Gradually, it started spinning so 
fast that irregular rings began separating from the middle part. 
Eventually, the residual central part formed the Sun. The Plan-
ets and satellites gradually developed from the rings. 

Nebular Hypothesis: In 1976, Laplace revised Kant’s the-
ory. The theory assumed a huge and hot gaseous Nebula ro-
tating on its axis. Due to the circular motion, the nebula was 
losing heat by the process of radiation. Due to this cooling, the 
nebula gradually decreased in size and volume. Gradually, the 
outer layer cooled and condensed so much that it broke away 
from the center part of the nebula. The materials of the ring 
eventually agglomerated to form planets. 

Planetesimal hypothesis: T.C Chamberlin, a geologist, put 
forward this theory in 1905. According to this theory, there 
were two stars- a protostar and a companion star. When the 
companion star came close to the protostar, numerous small 
particles got detached from the outer surface of the protostar. 
These detached particles were termed planetesimal. Few plan-
etesimals were quite large and attracted small planetesimals. 
As planetesimals were added up, they eventually grew in size 
to form planets. 

Tidal Hypothesis: James Jeans, a British scientist, pro-
pounded this theory in 1919. and was later modified by Har-
rold Jeffrey, in 1929. According to this theory, there were two 
stars- the primitive Sun (the early stage of the Sun) and a larger 
intruding star. The intruding star acme very close to the prim-
itive star. As a result, the hot gases rose due to strong graviat-
tional forces. When the intruding star was closest, cigar-shaped 
hot gaseous particles were separated from the primitive sun. 
This was termed filament. Bigger gaseous planets formed at the 
center of this filament and smaller planets formed on both sides 
of the filament.

Binary Star Hypothesis: H.N. Russel, an American astrono-
mer, put forward this theory in 1937. According to this theory, 
there were two stars near the primitive Sun. The companion 
star which revolved around the Sun, ejected mass under the in-
fluence of another star approaching towards it with high speed. 
This ejected mass eventually formed planets.  

Supernova Hypothesis: F. Hoyle, a UK mathematician put 
forward this hypothesis in 1946. According to this hypothesis, 
there was a primitive Sun and a companion star. The compan-
ion star exploded due to nuclear processes, and it produced a 
cloud of incandescent gases. The Sun’s gravitational pull kept 
these gases and remnants of the star together. These particles 
eventually formed the planets after gradual cooling over bil-
lions of years. 


