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Galaxies and stars asill g &) 2l

Galaxy: According to astronomers, there exist
some 60-90 billion galaxies. In the universe Larger
galaxies may contain up to one trillion stars while
the smallest may have about a million. Our
knowledge is limited to only two galaxies.
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The Milky Way

One, the Milky Way, of which our solar system is a
part and the other one, visible to naked eyes, is

Andromeda.

Light year is the distance travelled by light in one
year at a speed of 2, 99,792.5 Km. Per second.
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Galaxies

Galaxies: These are huge congregations of stars that are
hold together by force of gravity. Our Earth and the solar
system are contained in the Galaxy called Milky Way.
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Stars: Stars account for 98 per cent of the matter in a
galaxy. The stars nearest to the earth are Proxinta Centauri,

Alpha Centauri, Barnard’s Star, Sirius and so on. Of these,
Sirius is the brightest.
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The solar system (wadd) aladll

For Solar System: The solar system is centered
around the sun. There are nine planets in the
system. They are Mercury, Venus Earth, Mars,
Jupiter, Saturn, Uranus, Neptune and Pluto.
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Satellites

There are 33 satellites and many asteroids and
comets in the solar system. The sun, which is one
of the stars in the Milky Way, is composed mainly
of hydrogen.
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The sun

The sun consists of the Photosphere, the
Chromospheres and Corona. The age of the sun is
about 5 billion years. Its diameter is 1,3 92,000 Km.
It is about 149.8 million KMs away from the earth.
Mercury is the smallest planet and the nearest to
sun. It is the only planet without a satellite.
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Jupiter

Jupiter is the largest planet. It has 14 satellites.
Saturn is most remarkable due to a system of rings
which surround it. It has 10 satellites. It is the only
outer planet visible from the earth.
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Venus

Venus is the planet which is closest to the earth. It
is the brightest object in the sky, apart from the
sun and moon. It is called the evening star. The
Moon is the only satellite of the earth.
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The planets and the moons J-&¥! s S| &)

Our solar system comprises the sun, the planets and their
moons. It also consists of several thousand minor planets
called asteroids or planetoids and large number of comets.
In order of their distance from the sun, the planets of the
solar system are: Mercury, Venus, Earth, Mars, Jupiter,
Saturn, Uranus, Neptune and Pluto Mercury and Venus are
nearer to the sun than the earth.
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Temperature on each planet —S! Sl e 5 )l jall 4s )

[t requires mush less time to pass between the earth
and sun than around the far side of the sun. The
temperature found on each planet depends upon its
distance from the sun. The closer the planet to the sun,
the higher its temperature.
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It is believed that the universe began its existence some 15
billion year ago. At that time, it comprised hydrogen and a
small amount of helium. There were neither planets nor
stars. The sun seems to have been formed 4.6 billion years
ago. Many stars appeared before the sun was formed and
many more followed the sun’s formation. The process of
formation of stars still continues. Being combustible, stars
have limited life spans.

alls euajl\ dhuau_m.ae\.c Oy sals 15);_13.\.“qu \muﬂ\ %\ qs.u_aj
eﬂ‘wdﬂlﬂ\u)@kﬂ‘j.MMU‘ﬁz\L\.4_6;JMUMM‘J:\SAAJ‘;.\JS‘L\\
Vool (S dlae 5 Guadd) JSES oy SN ) e cuadl) J8 S

Edjmmaﬁwﬁejﬂb¢¢t@_umé\h\.ﬁj\Md\}



The sun

Sun is considered to be parent of our solar system. It is
also the largest member of the solar system. Every
member of the solar system revolves around the sun.
The sun is made up of extremely hot gases. It gives
huge flames. It is the only source of heat and light for
the entire solar system.
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The average distance of the sun from the earth is 149,
597,000 Km. and its equatorial diameter is 1,392,520
Km. and its surface is approximately 12,000 times that
of the earth. Its rotation period is 25 days, 9 hours and
7 minutes. Sun’s rays travel at a tremendous speed of

about 300,000 Km. per second and take eight minutes
to reach the earth.
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Mercury 2 ke

mercury is the closest planet to the sun. It is the second
smallest of the nine planets. orbiting the sun at an average
distance of 5 7,9 09,100 Km. Its diameter is 4,878 Km. and
its period of revolution is about 88 days. The planet rotates
on its axis in a period of 58 days, 15 hours, 36 minutes.
Being nearest to the sun, mercury receives the greatest
amount of heat from it.
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Venus? R _4

Venus is the brightest of all the planets and is slightly smaller
than the earth. Its diameter is 12,102 Km. It is at a distance of 108
,208,900 Km from the sun. It rotates very slowly in a clockwise
direction, i.e., contrary to the spin of other planets and this
rotational period is 244 days. It revolves round the sun in about
244 days. The picture sent by Russian probes show rocks strewn
on the surface of this planet.
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Mars =</

Mars is the first planet beyond earth. Its equatorial diameter is
6,752 Km. and polar diameter 6,752 KM. It is 227,940,500 Km.
away from the sun. Moving at a speed of about 25Kms. per
second, Mars completes one revolution around the sun in about
687 days [t rotates on its axis in 24 hours, 37 minutes and 22
seconds, i.e., almost the same period of time as taken by the
earth. Picture sent back by Mariner- -9 probes in 1971-72 have
shown that Mars is a world of mountains, craters and giant
volcanoes.
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Jupiter s _sda/

Jupiter with equatorial diameter of 142,880 Km. and a polar
diameter of 133,540 Km. is the largest planet of our solar system.
Its outer layers are gaseous. Composed of hydrogen and
hydrogen compound. Jupiter’s rate of rotation is rapid and it
completes one rotation in 9 hours, 55 minutes and 30 seconds.
Jupiter revolves round the sun, once in about 12 years. Jupiter is
said to have 16 satellites, fourteen of which have been found
through earth based observations.

585133540 ol o el &luy oS ] 42880 (e (A siuY) o il (5 jidall (S S
u.\;j)m@.l\wwsu mﬂ:dm}g\ u\s.d:.h (il Lm\.h@g_asjs S|

@ohboycw\dpgw\ust)jm 4_1.1\_130j4\349d55“_1\.c\.u9‘;°.

GQJJMJSLQ_\A‘)\&.CMJ‘ G‘JAQ 16&M\L_xsjﬂu)s.\u\ds.uuj \_\.1)3.14_1.;»12



Saturn

Second in size after Jupiter, Saturn is about 1,426,978,000 KMs. away
from the sun. Its equatorial diameter is 1, 06,900 Km. It takes 10 hours
and 30 minutes to complete one rotation. It revolves round the sun in
10,759.06 days (about 30 years). Saturn is less dense but colder than
Jupiter. Its specific gravity is less than that of water. Until pioneer 11
passed Saturn in September 1979, only 10 satellites of Saturn were
known. Since that time, the situation is quite confused. It is now
believed that Saturn has at least 22 satellites. Voyager I and II would
help sort out the confusion. Saturn was first discovered by Galileo.
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Uranus .~s"9..9/

Uranus is believed to be similar to Saturn and Jupiter and has the
same density as that of Jupiter. Its equatorial diameter is 51,400
Km and polar diameter 50,300 KMs, i.e., nearly four times that of
earth. It is at a Instance of 2,87,09,91,000 Km. from the sun. it
rotates on its axis in 17 hours and 14 minutes and revolves round
the sun in 30,707.79 days (about 84 years). It is believed that
Uranus is a grim frozen world. Uranus has five known satellites.
It was discovered by Sir William Herschel on March 13, 1781.

u.qﬂ\ﬁ\_\ﬁ\u.us.aulcszmg_\qa‘&)w\jd;)@sjﬁ@mwybj\u\m

U L (sf €08 50300 (il ok 5 ¢S 51400 (S st ol (5 yidall S S
ol (e yia sl 2¢87¢09¢91¢000 e say Y Calaal day )l (1
e 30¢707.79 B oedll o Hougdais [4 sdcln 17 Bo)sma dos sus
Dbl Riad il 5¥ 5 ulall o guy pllae S S sl O a5 (L 84 (')
781 Geobe 13 (2 el s sl g punll 18 (e Cal3S) Ad g jma



Neptune s

Neptune too is believed to be similar, to Saturn and Jupiter. It has
an equatorial diameter of 48,600 Km. and a polar diameter of
47,500 Km. It is at a distance of 4,49,70,70,000 Km. away from
the sun and takes 60, 19,963 days (nearly 165 years) to make one
revolution of the sun. The period of its rotation is 16 hours and 17
minutes. Neptune has three satellites, the third having been
found in 1981.
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Pluto &+

Pluto is the smallest and coldest planet of our solar
system because it is remotest from the Sun. It has a
diameter of 3,000 Km. and rotates on its axis in 6 days,
9 hours and 18 minutes. Its mean distance from the
sun is 5,91,35,10,000 Km. and its period of revolution is

248.54 years.
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Glossary of commonly

Galaxy: are huge congregations of stars.
asaill (pe AlA Cilaaat A 15 jadll
Light year: is the distance travelled by light in one year.
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e
Solar system: are comprises the sun, the planets and
their moons.
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The sun: The sun is considered to be parent of our
solar system.
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Glossary of commonly

The sun consists: these are of the photosphere, the
chromospheres and corona.
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Mercury: is the smallest planet and the nearest to sun
and it is without a satellite.
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Jupiter: is the largest planet and it has 14 satellite.
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Saturn: is most remarkable due to a system of rings

which surround it and it has 10 satellite.
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Planets at a Glance

Mercury 58 days 15h 36 m 88 days

Venus 244 days 224 days
Earth 23h56m4.2s 365.25 days
Mars 24h37m22s 687 days
Jupiter 9h55m30s 12 years
Saturn 10h30m 29.5 years
Uranus 17h14m 84 years
Neptune 16h7m 165 years

Pluto 6days9h 18 m 248 years




The earth

In solar system, the earth is the third nearest planet
from the sun and is the fifth largest planet. It has an
equatorial diameter of 12,756 KMs and polar diameter
of 12,714 KMs. The earth is at a distance of 14, 95,
97,900 KMs from the sun.
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and orbits round the sun at a speed of 1, 07,220 Km.
per hour, making one revolution in 365 days, 5 hours,
48 minutes and 45.51 seconds. It completes, one
rotation on its axis every 23 hours, 56 minutes and 4.2
seconds.
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The earth is a-unique planet. It is a bit pear-shaped
rather than a true sphere. The earth is considered to be
a solid, rigid mass with a dense core of magnetic,
probably metallic material. It the only planet
containing ample water and air around it.
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The temperature on the earth is also suitable for
human life. The earth is spherical in shape, a. little
flattened at the poles. It is the third nearest planet
from the sun. It moves in an elliptical orbit around the
sun. The Earth completes one revolution around the
sun in 365 Y4 days.
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The age of the earth is estimated to be around 4.6
billion years. Its total area is 31, 51, 20,000 sq. Km and
nearly three-fourths of the same is covered by water.
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Dimensions of the Earth

Mass 5.88 x 102! tons
Density 5.517 times that water
Equatorial Circumference 40,075.03 Km

Polar or Meridian Circumference 40,007.89 Km

Equatorial Diameter 12,756 Km

Polar Diameter 12,714 Km




Shape: The following reasons show the earth to be an
oblate spheroid (a ball flattened at the poles)

The Shadow of earth projected on the moon at the time of lunar
eclipse is curved.
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The timing of sunrise and sunset change, in direct proportion to
the distance from east to west.
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An air flight at a fixed height above sea level round the earth over

the circumference passing through the poles would reveal less
mileage than a flight round the equator.
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Photographs of the earth taken from the moon by

astri)lnauts have confirmed the oblate spheroid shape of the
earth.
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Reasons for Flattening of the Poles

The high speed spinning of the earth around its axis
has caused its mass to bulge out the equator and sink
in at the poles. The phenomena must have occurred
during the formative period of the earth when, it was
in a semi-molten state.
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Land and Sea Surface

The estimated total surface area of the earth is 51, 0o,
66,100 sq. Km. of which the sea or hydrosphere covers
five-sevenths or more accurately. 70.92 per cent and
the land or lithosphere the remaining two-sevenths or
29.8 per cent. The mean depth of the hydrosphere is
3,554 meters.
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Earth Motions

Earth Motions: Earth’s axis an imaginary line which
runs right across and passes through the centre of the
earth. The earth spins round its axis which always

remains inclined at an angle of 66 /7’ to the plane of
earth’s orbit.
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Glossary of commonly

Lithosphere: it is the land which the remaining 30 per
cent of the earth.
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Hydrosphere: it Is the sea which covers more 70 per cent
of the earth.
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Earth axis: an imaginary line which runs right a cross and
passes through the centre of the earth.
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Glossary of commonly

Rotation: it is the spinning of the earth on its axis.
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Revolution: it is the movement of the earth around the
sun.
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Orbit: it is the elliptical path of earth revolution
around the sun.



Glossary of commonly

Aphelion: it is the farthest point to the sun.
A4 e
Perihelion: it is the nearest point to the sun.
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Leap year: it is the year in which the month of
February has 29 days.
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Earth Crust _= ;Y5 ,id

The earth is composed of three layers-the crust,
mantle and the core. The crust is the outermost layer,
mantle the intermediate layer and core is the
innermost layer. The crust of the Earth is seismically
defined as the solid Earth above the Mohorovicic
discontinuity or in short, simply Moho.
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Earth Crust _= ;Y5 ,id

The crust is thin, rocky veneer that constitutes the
continents and the floors of the oceans, and is not a
homogenous shell. There are two distinct kinds of
crust, which, because of their distinctive compositions
and physical properties, determine the very existence
of separate continents and ocean basins.
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Nature of the Crust
i

The crust is very thin, averaging only about 33 Km in
thickness. Compared to its lateral extent, the
thickness is only of a very minuscule proportion.
When examined by geological and chemical
techniques, the rocks exposed at the land surface
show great heterogeneity and regional variation.
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Nature of the Crust

For example, the younger margins of continents
consist largely of sediments derived from the
continued erosion of the continental surface and
transported to the coast, where most of it is deposited
in shallow water on the continental shelf. Such
sediments may from accumulations many kilometers
thick.
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Nature of the Crust

On the other hand, the oldest continental regions, the
Precambrian Shields are often dominated by igneous
rocks such as granite or by highly metamorphosed
rock such as gneiss. Even within a restricted region of a
few square kilometers,
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Nature of the Crust

great changes are likely to occur in chemical composition,
e.g., from granite to basalt or gabbro or even to ultramafic
rocks, such as peridotite. Among sedimentary rocks, the
chemical differences may be even "greater. Sedimentary
processes are even more effective than igneous ones in
causing the sorting out or separating from one another of
chemical components.
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Nature of the Crust

The more recent calculations of the composition of
the Earth's crust are based on estimates of the relative
volumes of the different types of sedimentary, igneous
and metamorphic rocks and the composition of each.
It can be seen that the composition of the whole
continental crust is intermediate between granite and
basalt.
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Nature of the Crust

Estimates of the composition of the granitic layer alone
indicate that in fact this is not granitic, but is also
intermediate in character. Every rock can be assumed to
contain each of the naturally occurring elements, though
perhaps only at extremely low concentrations. Some of
these abundant 'trace’ elements are relatively uncommon
in everyday use, while many of the metals of importance to
society are extremely rare in nature.
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The composition of some types of sedimentary and igneous
rocks and of the continental crust might suggest at first sight
that silicon is the dominant element in the Earth's crust. This is
not true. If the analyses are recalculated to show the
concentration of each element instead of its oxide, it is seen that
oxygen is the major constituent (46.55%) of the Earth's crust,
with silicon at second place. This superiority of oxygen is even
more enhanced if the relative numbers of atoms of each element
are calculated. Nearly two-thirds of the atoms of the Earth's crust
are of oxygen.
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On a volume basis, oxygen is 94% of the Earth's crust.
The relatively tiny silicon ions, each of which is only
about a fortieth of the volume of an oxygen ion, make
up less than 1% of the crust. In effect, silicate minerals
can be thought of as a stack of framework of oxygen
ions, with the other much smaller ions fitting into the
interstices and spaces between.
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The densities of the crustal material are generally in the
range of 2.5 to 3.3 g/cm?>. This makes them denser than
water but less dense than materials beneath them. Thus,
they would sink in water but float on the materials
beneath it. The thickness of the crust varies and it can be
known by the depth of the Moho, which is the deepest
beneath regions of higher surface elevations.
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For example, the Moho reaches depths of about 70 Km
beneath large mountain ranges, 40 Km beneath more
common continental regions and only 6 Km beneath
the ocean bottom. Thus, the Earth’s crust is composed
of relatively light rigid materials than the denser,
warmer, less rigid mantle materials beneath.
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In addition to the crust, the portion of the mantle just
beneath the Moho is also rather cool and rigid as
shown by seismic waves travelling through it. The
upper cooler portion of the mantle, which
encompasses the upper 8o to 100 Km, sticks to the
bottom of the crust and moves along with it.
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This combined rigid outer region in called the lithosphere
(Greek: litho - rock). Beneath the lithosphere, from 100 to
200 Km depth is the Low Velocity Zone (L V Z), which is
mush softer than the lithosphere. The prevalence of high
temperature here means that some minerals are in a
molten phase. This prevalence of high temperature here
means that some minerals are in a molten phase.
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This more plastic region of the mantle, which is much
softer than the lithosphere. The prevalence of high
temperature this more plastic region of the mantle,
which is largely composed of peridotite and on which
lithosphere floats, is called the asthenosphere (Greek:
‘asthenos’-weak).
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The lithosphere is floating on the underlying
asthenosphere. The massive portions of the
lithosphere reach deeper to obtain the needed
buoyancy. This floating lithosphere can be compared
to a massive block of ice which extends deeper into the
water while its top side extends proportionately higher
into the air.
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Likewise, the lithosphere begins to sink in the
asthenosphere when a weight is placed over it. Such an
increase in the load may happen when a volcano grows
or when the land is covered under a thick ice sheet.
The adjustments which are required to obtain buoyant
equilibrium is called isostatic.
S Gl s o Ladie (A Gl law (5 paall Cadlall (6 (Jidlhy
Ladic ol S 3 gail Ladie Chasy Jaadl 833030 oda Jie B8 ollh
i el ey g sboanadl adall pUall s e 1 i
; A A e



The condition of isostasy is best exhibited where
massive portions of the lithosphere reach deeper into
the asthenosphere to obtain the required buoyancy.
Were it not for isostasy, mountain ranges would have
gradually-subsided because there are no rocks strong
enough to bear the heavy load of mountain ranges.
The mountains are not supported by the strength of
the crust but rather are in a state of floatation
equilibrium with the denser underlying rock
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Composition and Structure of Continental Crust
Ao Al 5 ) Ay g (o oSS

The Earth is the only terrestrial planet, which has a
continental crust. Continents cover roughly about
one-third of the planet. They are mostly concentrated
in the Northern Hemisphere and are roughly
triangular in shape.
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Continental crust range in thickness from 30 to 50 Km.
The depth of the Moho beneath the continents
averages about 35 Km, although the crust may be
considerably thicker or thinner in particular regions.
The thickest portion of the continents is found
beneath mountain ranges.
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Continental crust has a density ranging from 2.5 to
2.7g/cm? and this density conforms to the nature of-
rocks found on the continents. Although, the
continental crust is referred to as being ‘granitic’ it is
actually an assortment of various rocks which, if all
melted together, could be converted to granites or
more specifically granodiorite. Basically,
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the structure of continental crust comprises three layers.
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Upper sedimentary layer. The continental sedimentary
sequence rarely exceeds a few kilometers in thickness
except in narrow, deeply subsiding tracts where the
sediments accumulate to thicknesses in excess of 15 Km.
These sediments may be absent, particularly where the
ancient magmatic and metamorphic rocks come out on to
the surface, such as in the Baltic shield, the Aldan shield,
the Anabar massif, etc.
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Granitic Layer. Much of the continental crust is
composed of metamorphic rock of the same
composition as granite. Continents mostly consist of a
highly complex sequence of metamorphosed
sediments and volcanic rocks, together with large
volumes of granitic intrusions and granitic gneiss.
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Basalt Layer. Below the granitic layer is the basaltic
layer. At some places the transition from granitic to
basaltic layer is gradual but at some places, it is fairly
clear (known as Conrad discontinuity). This layer has a
higher density compared to the upper layer.
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One of the most important characteristics of igneous
continental rocks is that they are relatively richer in
silicon and potassium and poorer in iron, magnesium
and calcium. These continental rocks are also the
oldest rocks on the Earth and are as old as 3.8 billion

years.
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Geological Features 4 ¢l gl (ailadl

In terms of basic geological character the continental
crust can be divided into two types of regions-cartons
and acrogenic belts. Geological differences among
continents are mostly in the size, shape and
proportions of the two components.
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Glossary of commonly
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Glossary of commonly
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Glossary of commonly

Primary rocks (Igneous rocks): &4 u jsiall 5 4541 gaal
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