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ORIGIN OF THE 
UNIVERSE
CHAPTER 1



|Page 2| Fundamentals of Geography

Geocentric View (Earth-Centric): 

Heliocentric View (Sun-Centric):

Modern astronomy:

“Founders of Modern 
Astronomy.” 
• 

• 

as 

• Galileo Galilei

• Sir lsaac Newton:

• Singularity: The universe originated from a singularity- 

• 

• Quark-Gluon Plasma:

• 

• Nucleosynthesis:

• 
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• 

• 

 

• 

• 

• 

The Milky Way

•  Size:

•  Age:

•  Structure:

• Nebula: 

• Protostar: 

• Main sequence star:
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• 

• 

 

• 

• 

• 

The Milky Way

•  Size:

•  Age:

•  Structure:

• Nebula: 

• Protostar: 

• Main sequence star:
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• Red giant star: 

• White dwarf:

any heat or light and turn into 
• 

• Neutron star or black hole: 

 

 Neutron Star.
 

may form a Black Hole. 

Black Holes

Event Horizon.

•

Life cycle of a star
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THE INTERIOR 
OF THE EARTH
CHAPTER 2

The Interior of the Earth |Page 17|

The earth’s interior and exterior have a layered 

of earth’s exterior include:
• The atmosphere (the gaseous envelope covering the 

earth)
• 
• The lithosphere (the stony shell of the earth)
• 
• The biosphere (the layer containing living organisms).

Most of our studies on understanding the earth 
have focused on the earth’s outer layers. In contrast, our 

because of the lack of direct access to the earth’s interior.

understanding of the geographic system of the earth. The 

planets and stars.
• Understanding Physical features on land: The 

Geophysical phenomena like vulcanicity, earthquakes, 
and tsunamis result from endogenic (internal) forces of 
the earth.

•  Materials from the 
earth’s interior - the rocks and the fossils help us 
understand the development of the life on earth. In 

•  The understanding of the 
earth’s interior helps us explore and extract minerals 

them and extract them sustainably.
• Insights into Earth’s climate history: Earth’s interior 

understanding the present natural and human-induced 
climate change.

• Understanding of other planets:
understanding of earth helps study and understand 

other planets in the solar system and distant stars. For 

rocky planets like Mercury, Venus and Mars are made 
of rock. They have common minerals like feldspars and 
metals like aluminium.

•  Studies of the earth’s interior 

The present studies of the earth’s interior primarily 

Sources.

These are sources that have physical proof have 
physical proof like the rocks, the magma from the volcanos, 
etc. These sources are derived from mining, drilling, and 
studying vulcanism, and faults in the crust.
• Mining and Drilling:

Deep Ocean 
Drilling Project” (1968) and “Integrated Ocean Drilling 
Project” (2003) have provided a large volume of 

the structure of the oceanic crust and the upper mantle. 
They have also provided insights into the processes that 

us clues about Earth’s climate history.
• Vulcanism:

THE INTERIOR OF THE EARTH
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The present technological advancement has enabled 

through mining and drilling. Moreover, the rocks and 

about the upper layer of the earth-the crust. Therefore, to 

various indirect sources such as the study of the Meteorites, 

• Study of meteorites:
common beginning, meteorites help understand the 

types of meteorites:
 Stony meteorites are made up of rocks.
 Iron meteorites
 Pallasites: Containing both rocks and iron.

 The rocks of stony meteorites are very similar 
to those found in the earth’s crust and mantle. 

earth’s core (the innermost layer).
• 

mass. The greater the material mass, the stronger the 

For example, granite is dense and has a high 

than a less dense material of the same volume, 

•  It helps in 

• Seismic Waves:

internal structure. 

An earthquake is caused by the sudden release of 

seismic waves

and measured by an instrument called the seismometer. 
The seismometer produces a graph called a seismogram 

viz. Body waves and Surface waves

• Primary Waves:

expansion. As a result, they push and pull the material 
as they travel through it, leading to a change in volume 

Seismic Waves
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• Secondary Waves:

deform and change the material 

Hence, they are also called shear 

• Surface Waves: They are also called 

because they cover the longest 

are the last to reach the earth’s 

of the earth and act obliquely. 
Furthermore, they are the most 

 Love waves: They have been 

predicted their existence in 1911. It is the fastest 

side. 
 Rayleigh waves:

• 
seismometer.

• 

• 

earthquake are not recorded in the seismometer is 
shadow zone.

• 
the seismometer.

• 
seismometer

• 

earthquake.
• 

conclude that the inner core is solid.

Criteria Primary Waves Secondary Waves Surface Waves

Time to reach the 
earth’s surface the earth.

earth’s crust.

They reach the earth’s crust last.

Wavelength

Shadow zone of P and S waves
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Criteria Primary Waves Secondary Waves Surface Waves

occurs.

It strikes at a right angle. Hence, it 
acts obliquely.

It also acts obliquely.

Movement through They can move through solid, liquid 
and gaseous substances of the earth’s 
interior.

It can move only through solid 
substances.

It can move only through solid 
materials.

Speed
km per second.

based on the data collected from seismic studies. The 
structure of the earth is divided into three main layers-the 

shell named the mantle, and the inner layer called the core. 
The crust covers 1% of Earth’s volume, the mantle covers 

It is the uppermost and thinnest layer of the Earth. It is 

and sedimentary rocks. 

and alumina and is called “sial”.

and hence commonly referred to as the “sima.” The 

The thickness of the crust varies under the oceanic and 

Mohorovicic or 

The mantle is subdivided into the Upper mantle and 

mantle is around 660 to 2,891 km. The temperature at the 

 separates the 

uppermost part of the mantle above the Asthenosphere are 
Lithosphere. The mantle comprises 
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EVOLUTION OF 
THE CRUST
CHAPTER 3
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Over the course of history, several theories have 

been replaced by the more comprehensive theory of Plate 

Alfred Wegner, a German astronomer, propounded the 

Pangaea. The 

the Panthalassa.

Laurasia to the north 
and Gondwanaland to the South. The Laurasia comprised 

Africa, Madagascar, India, Arabia, Malaysia, Australia and 

Tethys Sea. Later, 

• Equatorward Movement
movement, Africa and Eurasia came closer. As a result, 

• Westward Movement

For example, the island of Japan is part of Asia. Greenland and 

Australia.

EVOLUTION OF THE CRUST
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Wegner collected geomorphological, climatological, 
and palaeontological evidence to support his theory. The 

• 
Ocean: The outlines of the coasts on either side of the 

• : There are coal deposits in the 

•  Similar 

• 

• 

found in the middle of the ocean. Today, glaciers are 

• 

the ground for the theory of Plate Tectonics.
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rise to seas and oceans. On the other hand, convergent 

arcs, mountains, and other landforms.

the hypothesis of Sea Floor Spreading. According to this A younger, less dense oceanic crust is formed near the ridge. 

into the trench and is lost in the mantle.
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• 

magma came out to the surface along this ridge. This 

one another.
• 

This phenomenon could only be explained if the 

• 

accumulate sediments.
• 

sediments is called 

uniformly.

The theory of plate tectonics is the outcome of years 

most universally accepted theory and provides the best 

lithosphere is divided into several rigid slabs or plates. 

The term Tectonics  

Oceanic plates are made up of the oceanic crust called 

and numerous minor plates. The major plates are the African, 

plate, Juan de Fuca Plate, Somali plate, Madagascar plate, 
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The surface of the earth and the interior of the earth are not 

heated materials rise up to the surface through a process called 

depths in the mantle.

plate. On the other hand, the plate boundary is the surface 

boundary.

These plates are also called divergent plate boundaries. 

American plates.

They are also called convergent plate boundaries, 
as the plates move and collide against each other. There 
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• 
oceanic plates exist on either side of the boundary, 

gets destroyed. lt gets destroyed as it melts under the 

 
and folded to form mountains. For example, 

is an oceanic plate and is heavier than the South 
American plate. The collision resulted in the 

• 

•  This type of collision occurs 

convergent plate boundary. The denser oceanic plate is 

plates collide. An oceanic trench is thus formed along 

get metamorphosed under high heat and pressure 

together form magma. 

 
to its surroundings, is buoyed up by the surrounding 
medium, causing it to ascend. This persistent 

boundary, these volcanic landforms come together 

Prominent examples include the Japanese island 
arc, Philippines island arc, etc. 

 They are also called 
sheer plate boundaries. Along these boundaries, the 

boundaries are represented by transform faults. A famous 
example of a transform fault is the San Andreas Fault in 


