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GEOGRAPHY : AN INTRODUCTION

CUGERCICCL)

THEORY

Universe

In the Universe, there are so many Stars, Galaxies,

Nebulas and Celestial Objects. Earth is a negligible

part of this universe. In olden days it was said that

the Larth is situated at the center of the Universe.
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There are so many theories about the origination
of Universe. But none of the theories are away
from criticisms.

To understand these theories of Astro-nomical
Phenomenon, which is known as “Red Shift” and
“Doppler Effect”, to knowledge is necessary.
According to Doppler Effect, when source move
towards supervisor then the frequency of wave
feels increasing and when source moves away from
the supervisor, then frequency decreases. In visible
wave spectrum, frequency of red color is minimum
and wave length is maximum whereas for violet,
frequency is maximum and wave length is
maximum. It is seen that the light spectrum from
galaxy shifts towards red color. It is said to be
Red Shift.

It is said that all the galaxies are moving away
from us, or the Universe is in the position of
expansion. The fast expansion of Universe the
center of all the Modern theories of origination of
Universe.

Sun and revolving planets, secondary planets,
meteors, comets, discursive planets etc. together
are called the Solar System.
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Planets:-

»  They are the celestial objects, which revolve around
the Sun. They do not have their own light. They
get heat and light from Sun.

Secondary Planets:-

*  They revolve around the planets. These are said
to be the third generation of celestial objects.

Outer and Inner Planets:-

*  Mercury, Venus, Earth and Mars are called the
inner planets, which are of small size and high
density. Jupiter, Saturn, Uranus and Neptune are
called the outer planets and which are of large
size and law density.

*  Mercury is the nearest planet to Sun and then
comes Venus, Earth, Mars, Jupiter, |jr ff Saturn,
Uranus, and Neptune. Venus is nearest to Earth
and then comes Mars, Mercury and Neptune.

Twin Planets:-

»  Jupiter is the largest planet, then comes Saturn,
Uranus, Neptune, Earth, Venus, Mars and Mercury
respectively. Earth and Venus are almost same in
shape, so they are called the Twin Planets.

Stars:-

»  Stars are formed from the clouds & dust particles
existing in the galaxy. Mainly they have hydrogen
and helium. The life span of stars passes the
following stage-

*+ Proto Star is formed due to pressure &
accumulation of gases & dust particles resulted
from the gravity.

*  Heat is generated due to pressure, which results in
the process of nuclear fusion & hydrogen gets
converted into the helium. A large amount of heat
& light is produced in this process.

Proxima Century:-

*  The nearest planet for the Earth, next to the Sun
is the ‘Proxima Century’, which is 4.5 light years
far from the Earth.

The Sun:-

» The sun is a star, whose mass is 33300 times
more than the mass of the Earth. The average
density of the Sun is 1.4 & its period of rotation
is 30 days. The sun is about 15 crore km. away
from the Earth & the time taken by the light of the
Sun to reach to the Earth is 8 minutes and 16.6
second.
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Comets:-

*+  Comets are the Celestial Objects formed from
the dust particles, gases, ice, etc., which orbit
around the Sun. Their tail always remains far
from the Sun. Temple 1, Helbop, Forbs, Haley,
ctc. are some significant comets. Comet of Haley
appears at cvery 76 vears.

Asteroids:-

*  They are the small stars, who rotate around the
Sun, between the Mars & the Jupiter. IV-Vesta is
the only asteroid, which can be seen.

Geoid
*  The shape of the Earth is Geoid. Its equatorial
perimeter is 40,075 km. & it rotates around the Sun

in 365 days, 5 hours, 48 minutes and 46 seconds
with the speed of 107160 Km/hours.

Quasars:-

»  They are highly luminous celestial objects. Though
they are smaller than the galaxies, they emit more
light than the galaxies. They were found in 1962
AD. In 1983 AD, such quasar was found whose
brightness is 1.1 x 10° times more than the
brightness of the Sun.

Leonid showers:-

+ It is a storm is meteors, which is generated from
planctarium named Leo. This meter is actually a
part of comet Temple Turtle and they fall every
33 years.

N

Equator
22nd December
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Solstice (Transition):-

» The Sun’s Rays fall vertically on the Tropic of
Cancer on 21 June & on this day, it is the longest
day in the Northern Hemisphere, which is called
the summer solstice. On 22 December, the Sun’s
Rays fall vertically on the Tropic of Capricorn &
it is the longest day in the Southern Hemisphere.
This is called the winter solstice. The Sun’s Rays
fall vertically on the Equator on 21 March & on
23 December. On these days, days & nights are of
same periods at all the places on the Earth.

Constellation and Solar Day:-

»  The time taken for the revolution of the Earth is
called the constellation day & its period is 23 hours
and 56 minutes. The time taken for the Sun to pass
the certain meridian successively for twice is called
the solar day. Its average time is 24 hours.

Eclipse:-

»  There is a difference of 5° between the orbit planes
on the Earth & the Moon. So the Moon’s plane
can enter into the Earth’s plane for once in a
while. This is the reason why the eclipse of Moon
occurs on the full moon but not on each full moon.
Similarly, the eclipse of Sun occurs on that new
Moon, when the Moon enters into the Earth’s
plane.

The Zodiac:-

» The Earth passes by so many groups of stars
during the revolution. The zodiac is imagined from
the shapes of these start; groups, ¢.g. the stars’
group with shape like fish is called as Pisces.

Milky Way:-

+ It is a massive beam of stars in which all are tied
with one another by gravitational force. There are
our 24 milky ways. Our two nearest milky ways
are

Large Magellanic Clouds

Small Magellanic Clouds

Nebula:—

+ If we see in the neat sky, we can see the clouds
of gases in the light of stars, with their blurred
brightness. Nebulas are of two types - spiral &
elliptical. These nebulas are helpful in the study
of origin of stars & the solar system. There are
spiral arms in the center of the spiral arms. The
stars are formed from these spiral arms.

# 100-102, Ram Nagar, Bambala Puliya
Pratap Nagar, Tonk Road, Jaipur-33
Ph.: +91-8094441777

ENGINEERS ACADEMY]

Your GATEway to Professional Excellence ‘
IES ¢ GATE ¢ PSUs ¢ JTO ¢ IAS ¢ NET

o s

NEJIESEE

o gl BT fBRU Hb T W 21 A Bl AHaq
el € ok 39 o1 S iare 9 k9 waw
T BIAT 8, S ®@ Wshlf~d el Sfar 81 22
feqmR Bl B X@T W GI B fdol o

el € ok g8 o <Rl weg # fam &
rafyy waiftre =l Bl €1 39 "B AshIf~d
HET ST € 1 21 9719 iR 23 fqawr & §d @l
fopRul fama wam uR R adq gsdl § 3R 349 fe=l
d gt ¥ Wl SiTe fad Ud I B oafe wEe
gl € |

?raﬂqaﬂ‘}'\fﬁaﬂ
ged) & guia # o W, Fers g dgardr @
3R g erafdy 23 @ve, 56 fiFe @) B 2| 94
ae f¥ad weare Y@ )R gF SRR &l dR
OIRAT & Al $99 T ¥Ry AR [&ad dadrdn
2| SED! 39T AT 24 gvS Bl 2 |

T :

o ) 3R TEH D Db Al H 5° BT IR FbTd
BIAT 2 3R ATy gl & Fel | a=AT &I acl
-1 BT AT U 2 | IET SR 8 b T==ugol
Had gofEr @ g €, olfes udd gomr @l
2T | o TRE U bad I IHEART Bl
Bl © 37 SMTaeT &l Tsdl Yl & dal ol

# 377 AT 2

RS

o AT G BT uRBAT B FHY ARI & Dy GBI
@ U U IO B 3R 39 ART SRl BT 3Pl

P MR W R BT HoudT B T 2| -
AR AHR BT dRT FHE Bl A HET 7|
g1l :

o« FId ARI Bl faemer got B fored ol Teh—g3R
THCATHYY TfdT §IRT S8 §Y & | BART MU 24
TaTfh+T 8, BART Fwalfdh+T $of § I Th & ford
Aed! & Ped 8 | 39N & fdpedd a<1febT 2|

GRS ECI G )

EEERRISCACICRN

frEiRer :

o Ife BF T MEI H < df gH N B e
IR &Y A 7 era—eerdd | gdd g <d
2| FeRert affa g ddada 3t yer @1 g
21 32! FBIR®T & aRT arl &R IR Avsd &I
ST & eI # WerIdn fHerd & | |fter ot
@ Brad H HUIBGR Yo Bl 8 | g6 AUGR

T3 | AR BT =1 BT 2 |

Email : info (@ engineersacademy.org
Website : www.engineersacademy.org




ENGINEERS ACADEMY

GEOGRAPHY Geography : An Introduction | 5
Dwarf Stars:- dH-T dRT :
«  The stars with dull brightness with respect to the « 31 TRl @1 =96 I ¥ HH 8T 8, = A
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Sun are called the dwarf stars.

Krishna Fissure:-

. All the stars located in the Universe release a  °

large amount of energy & they are shrinking
constantly. So their gravitational force is increased.
The energy of star gets over because of the large
emission of energy & they are converted into a
cold white object, which is called the ‘Krishna
Fissure’.

Supernova:-

The stars with more brightness than the new stars
(more than 20 magnitudes) are called supernova.

Dog Star:-

The star visible from the Earth which is the
brightest is called the dog star.

Light Board:-

The radiant surface of the Sun which can be seen
is called the light board.

Color Board:-

The boarder area of the light board cannot become
radiant because of the absorption of light from the
atmosphere by the Sun. This is called as color
board.
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The sun is a star of Milky Way. According to
modern estimates, the distance between the Sun &
the center of the Milky Way is 32,000 light vears.
99.86% of solar system is contained in the Sun.
The Sun is the largest source of energy.

The volume of the Sun is 13 lakh times more than
the Earth.

Its mass is 3.30.000 times more than the Earth.
71% Hydrogen, 26.5% Helium & 2.5% other
clements are there in the composition of Sun.
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ENGINEERS ACADEMY]

o g A=IGA B P ARI B | A=IfBAT & dw °

I B g ARJB FTAE B SRR UR 32,000
EEaNELIR

. JAREvSA @ 99.86 ufcrerd uaref g # €1 fafza

=

o gd I BT A9 99T A9 2|

o g @1 e gt A 13 AN AT 1 B
«  SHUST SIHM YT ¥ 3,30,000 AT A B |

o | ® TG HEacH W glggle 71, Siferm

26.5 dAT 3= dcd 2.5 Ulerord 2 |

Email : info (@ engineersacademy.org
Website : www.engineersacademy.org




6]

ENGINEERS ACADEMY

i . & Giad

General Studies

Solar Flames:-

The solar flames role as villains for our electrical
processes. Sun continuously sends protons (nucleus
of hydrogen molecules) in all directions. This
constant flow of proton spreads in the whole solar
system by emanating from halation. Energy charges
the x-rays & it affects the magnetic field of
electrons.

Solar Wind:-

In 1950 AD, American physicist Eugene Norman
Parker told the constant flow of proton coming
out from the Sun as solar wind. Solar wind is
formed from plasm i.e. ionic gas of hydrogen &
helium, in which no. of proton & e¢lectrons are
equal. This gas spreads in the entire solar system.

Platens:-
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Mercury:-

—  The nearest planet of solar system. There is
no atmosphere on it. The daily variation
between temperatures is found maximum here.
It completes four revolutions around the Sun
only in 88 days.

Venus:-

—  Itis called the twin planet of the Earth because
it is similar to the Earth in its shape, density
& mass. It is also called the star of morning
& cvening. It is the brightest star seen in the
sky from the Earth.

— It is the hottest planet & is the slowest planet
revolving on its own axis. Its time of
revolution & orbiting is almost same.

The Earth:-

— It is also called as blue planet. It is the only
planet on which lives & water are found. It
is the 3™ nearest planet from the Sun & 5%
largest planet in the shape.

Mars:—

— It is also called as red planet. It has two
secondary planets named as Fobs and Demos.
Indications of life are found here from the
recent studies & researches. The highest
mountain on the surface of the Mars is Nixon
Olympia & is having 3 times more height than
the Mount Everest.
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*  Jupiter:- - gE™fT
— It is the largest planet of the solar system. It _ g dREved &1 999 e UE €| o
revolves on its own axis with maximum speed. o9 W T8 G ol T g e T |

It completes one revolution on its own axis
only in 90 hours and 50 minutes. It has 68
secondary planets. Europa, lo, Callisto,
Grainimid, are some significant planetoids.
Grainimid is the largest planetoid of the solar
system. Time for revolution around the Sun
is 11.9 years.

Saturn:—

— It is the 2™ largest planet of the solar system.
It has 7 rings around its body which are
formed from the dust particles & pieces of
ice. It has 63 secondary planets. Titan is the
largest planetoid.

Uranus & Neptune:-

—  Both these planets are called the twin planets.
They are similar in their mass, density,
revolution, orbiting, etc. Temperature on
Neptune is slightly lower as its orbit is larger.

Origination of Earth:-
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First of all, Copper Nikos had defined the Earth
as a planet and informed about the rotations around
the Sun and told that the orbits of planets of solar
system are round. He gave the idea of Sun-
centered solar system for the first time.

Greek philosopher Aristotle believed that the Earth
1s in the center of the Universe & Moon, Sun,
planets & stars are orbiting around the Earth. This
idea is called as the geocentric view.

In 1766 Ad, Emanuel Cant had hypothesized the
nebula, in which it was shown that planets are
originated in the clouds of gas moving with slow
speed.

Commotion hypothesis: The famous sag vants
of England - Sir James Jens & Sir Herald
Jefferies proposed the hypothesis of commotion.
Chamberlin had presented the planetesimal
hypothesis in 1904 AD, which was possible with
the help of two big stars, in which one was the
Sun & other was a big star. That big star passed
nearby the Sun. Due to its attraction force, so
many dust particles released from the Sun.
Chamberlin told them planetesimal. Planetesimal
played a role of nucleus of future planets.
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The tidal hypothesis given by James jeans was
propounded by the British scholar Sir James in
1919 AD.

In present days, the origination of the Universe is
believed because of a big bang. According to that,
the Universe was like a dense sphere of hydrogen.
10-20 million years ago, there was an explosion.
The objects ejected from that explosion got cold
& crystallized. So the solar system of today was
originated. This big bang is continuous today also
& the Universe is getting expanded.

In 1942 AD, Hens Alfven presented the
electromagnetic hypothesis. He told about the
magnetic field around the Sun like the Earth.

In 1949 AD, Buff on had given the collision
hypothesis, according to which the origination of
the solar system was due to the collision between
the Sun & the other star.

Big Bang Theory: 70 billion years ago,
temperature and diameter of the Universe were
higher than those are today. It was an ingot formed
of mass & energy. As its density increased, the
big bang occurred & it resulted in the formation
of stars, constellations, planets, planetoids, nebulas,
etc. George Lamented had proposed this idea.

Eclipses of Sun & Moon:-

Moon is riot seen on the new moon & it is fully-
brightly visible on the full moon. In both these
situations, Sun, Earth & Moon are in a straight line.
The Moon eclipse occurs on the full moon and the
Sun eclipse occurs on the new moon only. On a full
moon or new moon, when the angles of orbits of the
Earth and the Moon are same, there will be an eclipse.
The ecliptic of a line on which both the surfaces are
matching, is called the focus point.

Lunar Eclipse
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The Earth comes in between the Sun and the moon
during the Moon eclipse, so the Earth’s shadow
falls on the moon. So the Moon gets foggy.

The time of Moon eclipse varies according to the
distance between the Earth and the Moon.

The shadow of the Earth falls on the shining part of
the Moon, this situation is called the Moon Eclipse.

Reason for this is the relative position of Moon,
Earth and Sun. During revolution, the earth comes
between the sun and the moon. So the light of Sun
does not reach to Moon and shadow of Earth falls
on Moon because Earth comes in the way of light,
this position called the Moon eclipse.

On full moon, the Sun, the Earth and the Moon
are in a straight line, but on every full moon,
eclipse does not occur, reason for this is the
different planes of orbits of Moon and Earth.

Moon’s orbit plane makes angle of 5°9' with
Earth’s orbit plane.

Moon’s orbit & Earth’s orbit intersect each other
at 2 points. When Moon comes only on these two
points, & if it is a full moon, then there is a Moon
eclipse.

Full lunar eclipse occurs when the shadow of the
Earth totally covers the Moon. But, if the Moon
is partially shaded, then it is the partial eclipse.

Solar Eclipse

Total solar sclipse

Earth’s

Sun
surface

Penumbra

Solar eclipse

When the Moon comes between the Sun & the
Earth during the rotation around the Earth, the
Sun light cannot reach totally to the Earth because
of Moon’s shadow on the Earth & some part of
the Sun comes behind the shadow of the Moon.
Eclipse of Sun occurs because of falling of the
shadow of Moon on the Sun.

Full solar eclipse or savage eclipse occurs when
the Moon covers the Sun totally.
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»  This situation occurs only for a few minutes, but
darkness dominates during the day time too.

*  When some part of the Sun is covered by the
Moon, it is called the “partial solar eclipse’. Solar
eclipse occurs on the new moon, but not on every
new moon. Solar eclipse occurs only on that new
moon, when the Moon comes into the orbit plane of
the Earth & Earth, Sun & Moon are in a straight line.

Axial tilt if the Earth:-

*  Axis of the Earth makes an angle of 66'4° with its
orbit plane & the axis is tilted at 23'%°. Parallelism
is found in the axis of the Earth.

*  Because of this, there is a difference in height of
the Sun during different periods of the year.

*  So that, time periods of day & night are also
different & there are four seasons during the year.
Rays of Sun fall vertically on the Tropic of Cancer
on 21 June.

*  Day becomes longer when we go towards the North
Pole. There is a light for 24 hours to 6 months in
the North of 66%2° North latitude. This is called
the Summer Solstice or the Cancer Solstice.

»  The same situation occurs in the Southern Hemisphere
on 22 December, when the rays of Sun fall vertically
on the Tropic of Capricormn. This is called the
Capricorn Solstice or the Winter Solstice.

+  Similarly, on 21 June & on 22 December, there is
the longest day & the shortest night in the Northern
Hemisphere & Southern Hemisphere respectively.
On 21 March & 23 December, the Sun shines on
the Equator. On these days, the day & night are
of same time period at all the places of the world.
These days are called the Equator Days.
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Latitude and longitude:-

Web of imaginary lines are constructed on the
surface of the Earth to infer the exact locations of
various towns, citics & countries.

Two fundamental points are believed as the
reference for this. These points are the apex points
of the North Pole & the South Pole, which are at
the end of the imaginary axis of the Earth.

With the help of the web of imaginary latitudes &
longitudes constructed with the reference of these
two points, locations of thousands of places on
the Earth can be known easily.

Latitudes are drawn horizontal & longitudes are
drawn vertical in the maps.

Latitudes show the North & South positions from
the Equator & longitudes are useful for identifving
the East & the West positions.

The latitude at the exact middle of the Earth is
called Equator. At the North & South of this line,
there are lines up to 90°.

All latitudes are parallel & their distance (near
the poles) is around 110.34 Km. and it is 111 Km.
near the Equator.

The semicircular lines joining the North Pole &
the South Pole & they are perpendicular to the
Equator, called the longitudes.

Latitudes are circular whereas longitudes are
semicircular. So, longitudes are double the no. of
latitudes, i.e. they are 360 lines up to 180° towards
the East & up to 180° towards the West.
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International Date Line:-
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In the Washington Conference held in 1884 AD,
the longitude of 180° was declared as the
International Date Line (IDL).

If a person walks towards the East from Greenwich
& reaches to the 180° longitude, the time at that
place would be 12 hours ahead.

Similarly, when he reaches to the 180° in the West,
the time at that place will be 12 hours back. Thus,
the time difference between both the places located
at 180° on both the sides of prime meridian is 24
hours-1 day.
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