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The universe is the totality of time, space, and all matter
and energy contained within it.

It includes the planets, stars, galaxies, celestial bodies,
subatomic particles, and energy.

The sun, the moon, the planets and all those objects
shining in the night sky are called celestial bodies.

Big Bang theory
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Big Bang Expansion

13.77 billion years
Origin of the universe is explained by the Big Bang theory.
This theory is given by Georges Lemaitre.

According to this theory, the universe started from an
unimaginably tiny “dot”.

Roche limit or Roche radius

Roche limit

:- The Roche limit is the
minimum distance at which a celestial object, such as a

Roche limit or Roche radius

moon or satellite, can hold itself together under the tidal
forces exerted by a larger object, such as a planet or star,
without being torn apart by gravitational forces.

A light-year

Light-Year

A light-year :- The distance that light travels in a vacuum
in one Julian year (365.25 days) which is 9.4607 x 10" m.
Earth is about 8 light minutes from the Sun.
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A galaxy is a collection of stars, stellar remnants, interstellar
gas, dust, dark matter, bound together by gravity.
Examples - Milky Way Galaxy, Andromeda Galaxy, Canis
Major Dwarf Galaxy, Cygnus A.

Milky Way Galaxy

Our solar system is part of a galaxy known as the Milky
Way Galaxy. The Milky Way is a large spiral galaxy.
Andromeda galaxy is the nearest to Milky Way.
The Canis Major Dwarf Galaxy was discovered in 2003, is
the closest known dwarf galaxy to earth.

IC 1101

Andromeda

Galaxy

Milky Way

Galaxy IC1101

IC 1101 is a supergiant elliptical galaxy and is one of the
largest known galaxies.

It is located in the constellation Virgo. It was discovered on
19 June 1790 by British astronomer William Herschel.

Galaxy UGC 2885
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The majestic galaxy UGC 2885 is one of the largest known | e fI=TAHTT STHTREATT UGC 2885 SRS T 3@ d% ol T
spiral galaxies ever seen in the universe. ma@ﬁﬂﬂﬂﬁﬁ 3{THTR ﬁﬁ@@%l
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Spiral galaxy M33 is Located in the triangle-shaped | 4 TSR SATHTIRT M33 —&W :raa%ﬂ?—m pu)
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Triangulum galaxy. Triangulum galaxy
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Proxima Centauri :- The closest star to our planet other
than the sun. It is about 4.2 light years away from the Earth.
The Sun is the biggest star in our solar system.

Kepler-22b

Kepler-22 System
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Kepler-22b

Kepler-22b It is an exoplanet orbiting within the habitable
zone of the Sun-like star Kepler-22.
The luminosity of a star

The luminosity of a star is its energy that it radiates in all
directions per second.
A star's luminosity can be determined from two stellar
characteristics: size and effective temperature.

Subgiant phase
Subgiant phase :- That stage of the star when its outer
layers expand, cool downand become less bright.
The outer shell of the star, which is still mostly hydrogen,
starts to expand. As it expands, it cools and glows red. The
star has now reached the red giant phase.
At the end of a star's lifetime, its core becomes a white
dwarf, a neutron star, or a black hole.

Convection zone

The region of turbulent plasma between a star's core and

its visible photosphere at the surface, through which energy

is transferred by convection.

In the convection zone, hot plasma rises, cools as it nears

the surface, and falls to be heated and rises again.
Habitable zone

Habitable zone :- The distance from a star at which liquid

water could exist on orbiting planets’ surfaces.

Habitable zones are also known as Goldilocks’ zones, where

conditions might be just right — neither too hot nor too

cold - for life.
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Nebula is a giant cloud of dust and gas mostly made up of
hydrogen and helium in space.

Some nebulae are called "star nurseries."

The closest known nebula to Earth is called the Helix
Nebula, which is located in the constellation Aquarius.
Orion Nebula

Orion Nebula is also known as Messier 42, is a diffuse
nebula situated in the Milky Way.

It is one of the brightest nebulae and is visible to the
naked eye in the night sky. It has a mass of about 2000
times that of the Sun.

Supernova

Supernova is a powerful and luminous explosion of a star.

It happens when a star has reached the end of its life.

The last supernova was directly observed in the Milky Way
in 1604.

It was also known as Kepler's Supernova.
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It is a collection of stars that looks like a particular shape in
the sky. Each constellation has its own name.

A group of stars that form a pattern smaller than a
constellation is called Asterism.

Ursa Major

Ursa Major
Ursa Major :- The famous constellation that can be seen
during summer time in the early part of the night.
It is also known as the Big Dipper, the great Bear or the
Saptarshi. There are seven prominent stars in this
constellation.
It is the third largest of the 88 modern constellations.
Alioth :- The brightest star of Ursa Major.

Ursa Minor

Ursa Minor °
Ursa Minor also known as the Little Bear with a long tail, is
a constellation located in the far northern sky. It is also
called the Little Dipper.
The Indian name for the constellation Ursa Minor is Laghu
Saptharishi.
Orion

Orion the Hunter

« Bellatrix

o “Orion’s Belt”
Betelgeuse >
.

o Rigel

Orion Nebula (M42)

* Saiph

(2

I8 ARl P TP GUT & off SO H T A=y Sepfa o
fEadT 8 | UA® e T U 19 gl g |

IR} BT T THE o T RS ¥ Blel WY ST 8, I8
ARIYS HEard g

Iy aRmisd

Ursa MEIJDI"

mmmqm%ﬁﬁﬁ$ww$
B YN H &M S 9hall 5

39 31 fEwR, T U R a1 gaf & 99 F +ff S S g
2 e T 91d e ar g |

g 88 YD e H T TR Jad &1 787 5|

ety ;- T ARMATS T BT Jod THS I dRT B

I dRHS A

Ursa Minor -
YA ARTHSH ol dal U arel Siel Hig o Fg1 o g,
X ITRI 31T F YT Top dRTHSd B1 38 agawfy off war
iG]
SR AR A& BT HRAI 1 7Y BN B
3=

Orion the Hunter

«Bellatrix

o “Orion’s Belt”
Betelgeuse 3
.

e Rigel

Orion Nebula (M42)

* Saiph




7
4

Orion can be seen during winter in the late evening. It has
seven or eight bright stars. Orion is also called the Hunter
or Kalpurush.

The three middle stars represent the belt of the Hunter. The
four bright stars appear to be arranged in the form of a
quadrilateral. Rigel is the brightest star of Orion.

Cassiopeia

Cassiopeia :- A constellation of the northern sky easily
recognized by a group of five bright stars forming a slightly
irregular W, which is said to represent the Queen sitting on
her throne.

Shedar:- The brightest star of Cassiopeia.
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The solar mass is a standard unit of mass in astronomy, | ® R GorA T fax # G $1 U HHS K &, o

equal to approximately 2 x 10* kg.

The maximum mass theoretically possible for a stable white
dwarf star is known as Chandrasekhar Limit.

The value of the Chandrasekhar limit is about 1.4 solar mass
(2.765 x 10¥kg).

Abundant Elements

Hydrogen is the most abundant element in the universe. It
covers approximately 70% of the total mass of the universe.
Helium is the second most abundant element. It accounts
for about 25 percent of the atoms in the universe.

Oxygen is the third abundant element in the universe.

Sun

Sun is a natural luminous object which has its source of
light and emits light of its own.
The Sun is a huge ball of electrically - charged hot gas. This
charged gas moves, generating a powerful magnetic field.
The Sun's magnetic field goes through a cycle, called the
solar cycle.
The average length of a solar cycle is 11 years.

Nuclear Fusion in the Sun

Nuclear Fusion takes place in the Sun in which two
hydrogen atoms fuse to produce Helium.

TATHT 2x10% fHAUTH & RIR 8

fRR Ihe 99 (dwarf) dR F o Agifdes ©u § T4
SfIHdH T ) TERRER AT & =0 § ST ST 3|
YRR AT BT A ATHT 1.4 IR GHAM (2.765 x 10%
feum B

TR ad

TTESIe selis ¥ Yo S50 dd ¢ I8 Sl & ol G
BT TTHT 70% HAR HRAT 2 |

BT IR T TR I § | U8 SIS B T 25 gfawrd
TRATLs & for foriER 7

SIS T STeRiter R IR d@ g |

P

>
T 1@ Uefae addeR vs § e e W &1 Uahm
AId BT & 3R WY BT UBT I Bl B
T fagga smafka mf 9 &1 ves fa=a e 81 39 smafkd
TG & Tad A U UG gadb T 8 I giaT 8
T T gabIg &7 U dsh V ToRd 8, o AR Th HgT el
g
T OR <sh BT 3d 3fafy 11 9 gt B

Td ¥ wzH] Seaa
Td & TRATY] Yo g & Forgw <1 g gior AT 3y §
SR BiferaH s




e The surface temperature of the sun is approximately
6000°C.

The Sun layers

Internal structure:
core

radiative zone
convection zone

Subsurface flows

S Photosphere

r— Sun spots
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Coronal Hole
Chromosphere

e  After two solar cycles, the Sun's magnetic field returns to its
original state, completing what is known as a Hale cycle.

® The Sun is made of six layers. Inner layers are core, radiative
zone and convection zone and the outer layers are

photosphere, chromosphere and corona.

Corona

Chromosphere

Photosphere
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Convection zone 4 field lines
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e Corona :- The outermost part of the Sun's atmosphere. The
corona is hidden by the bright light of the Sun's surface.
That makes it difficult to see without using special
instruments. However, the corona can be seen during a
total solar eclipse.

Photosphere

e Photosphere :- The glowing ball of light that can be seen
in the sky is the photosphere.
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Chromosphere

Solar Wind
Sunspot Penumbra ALY

Granule

Photosphere

Temperature ——

Minimum \ ‘ ‘ Convective Zone
‘I“‘ . : : . v & ' 31 Tk

U
P A

Chromosphere

Transition Region
Chromosphere :- A thin layer of plasma that lies between
the Sun's visible surface (the photosphere) and the corona
(the Sun's upper atmosphere).
It extends for at least 2,000 km above the surface.
Transition region

Transition region :- A thin and very irregular layer of the
Sun's atmosphere that separates the hot corona from the
much cooler chromosphere.
Most of the Sun’s mass is Hydrogen and second most is
Helium. The mass of the sun is about 3,33,000 times the
mass of the Earth and the radius of the sun is 109 times the
Earth’s radius.

The gravitational attraction on the Sun

The gravitational attraction on the Sun is about 27.9
times that on the Earth.
Density of the Sun is 1.41 g per cm?®.

Solar system

A solar system is a collection of various heavenly or celestial

bodies that orbit the Sun and are bound because of the

gravitational pull of the sun.

There are 8 known planets in our solar system and their

order of distance from the Sun is as follows: Mercury,

Venus, Earth, Mars, Jupiter, Saturn, Uranus, and Neptune.

Planet

According to International Astronomical Union in 2006, a

Planet has to fulfill three conditions:

v It must orbit a star.

v’ It must be big enough to have enough gravity to force
it into a spherical shape.
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v" big enough that its gravity cleared away any other
objects of a similar size near its orbit around the Sun.
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The first four planets Mercury, Venus, Earth, and Mars are
called Terrestrial Planets because they have a compact,
rocky surface like Earth's surface.

They are smaller in size and their lower gravity can not hold

the escaping gasses.

The last four planets Jupiter, Saturn, Uranus, and Neptune
have massive gaseous atmospheres, so are often called gas
giant planets or Jovian planets.

They are composed primarily of hydrogen and helium, with
traces of methane, ammonia, water, and other gasses in
their atmospheres.They do not have solid surfaces.

Venus and Uranus are the only two planets that rotate from
east to west. Venus rotates slowest while Jupiter rotates
fastest among all the planets.

Ascending order of planets on the basis of their density is
Saturn - 0.70 gm/cm?, Uranus - 1.17gm/cm? , Jupiter -1.33
gm/cm?® , Neptune - 1.66 gm/cm?, Mars - 3.945 gm/cm?,
Venus - 5245 gm/cm?® , Mercury - 5.44 gm/cm?® , Earth -
5.517gm/cm?,

The color of a planet is determined by its surface
temperature.

The color of each planet is determined by what they are
made up of or how their atmosphere absorbs and reflects

light from the Sun.
Asteroid belt

Asteroid belt :- Divides the Terrestrial planet and Jovian
planets which are in between Mars and Jupiter.

Planets in order of size from smallest to largest are Mercury
(smallest), Mars, Venus, Earth, Neptune, Uranus, Saturn and
Jupiter (largest).

Exoplanets

Exoplanets (extrasolar planets) :- The planets that orbit
around other stars located outside our solar system.
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A Super-Earth is any rocky exo-planet that is bigger than
Earth and smaller than Neptune.
Mercury

Mercury :- Closest to the Sun.

It is also the smallest planet in our solar system.
It does not have its own natural satellite.
Rotation on its axis - 59 Earth days

Revolution - 88 days.

Venus

It rotates from east to west i.e. in clockwise direction. It
does not have its own natural satellite like mercury.

Venus is also known by the name Lucifer (Light Bringer) due
to its feature of being the brightest planet. It is the only
planet whose period of rotation is longer than the period of
revolution around the Sun.

Rotation on its axis - 243 Earth days

Revolution - 225 days

Venus :- The second closest to the sun. It is the hottest
planet because of It has a thick atmosphere full of the
greenhouse gas carbon dioxide and clouds made of
sulphuric acid that traps heat and becomes very hot.

It is also called Earth’s twin sister because it is similar in size
and density as of the Earth. It is also known as Morning and
Evening Star.

Earth

Earth :- The third planet from the Sun. It is called the blue
planet as it is covered with over 71 percent water. Therefore
from outer space it appears blue. The shape of earth is
Geoid.

Earth is the only place in the universe confirmed to host life.
The precise time taken by the earth rotates on its axis with
respect to the Sun is 23 hr 56 min 4.09 sec. It is
approximately 24 hours i.e one day. Earth rotates 15
degrees every hour (360/24). This number plays an
important role in determining time zones.
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Earth's rotation causes observable patterns like night and
day.

The Earth's axis of rotation is tilted by 23.5 degrees. This tilt
causes the different seasons of the year.

The path of the Earth moving around the Sun is called an
orbit. It revolves around the sun in 365 days, 5 hours, 59
minutes and 16 seconds. Earth revolves around the Sun,
producing a year. Earth's revolution also causes a change of
seasons.

Earth has its only natural satellite i.e. The Moon.

It is the densest planet in the Solar System.

The approximate average density of the Earth is 5.51
gm/cms.

Sunlight takes an average of 8 minutes and 20 seconds to
travel from the Sun to Earth.

Average distance from the Earth to the Sun is about 150
million km or 1 AU (Astronomical Unit).

Mars

Mars :- The 4th planet from the Sun.

It is the second smallest planet in our solar system.

It is called the Red planet due to the presence of iron oxide
on its surface.Mars has two satellites that are Phobos and
Deimos.

Mars is the site of Olympus Mons, the largest volcano and
the highest known mountain (25 km approximately) in the
Solar System. It is one of the largest canyons in the Solar
System. It is about 3 times higher than Mount Everest.

Mars’ atmosphere however is 95% carbon dioxide, 3%
nitrogen, 1.6% argon, carbon monoxide, water, methane,
and other gasses, along with a lot of dust.

Its gravity is one third of earth.

One Martian day equals 24 hours 39 minutes which is
approximately equals one Earth day.

The period of Mars retrogradation is approximately 2 years.
in the
movement of the planet through the sky. It is a type of

Retrograde motion is an apparent change

illusion as the planet is actually moving in its orbit.
Rotation on its axis - 24.6 hours

Revolution - 687 Earth days

Jupiter

2
%

%
2

gt & o 3 3R A A Bl

T S PP YR 35 TN P E I W IFI W F
faftrs d &1 HRU ST |

T4 & TRI 3R gFA arelt gt & gy Bl UgUY ST ST 81 T8
365 &, 5 €2, 59 e ok 16 Ydhs B TF &1 uRepar Fxat
21 gt g & IRY 3R FHR @t B, o v a9 §ar 3
geeft 1 ufspmor 4t it & e BT RO S B

Tt BT ST THHT UIplah IUUE AT B

T8 IRYST BT Ja& Yo 78 2|

gt BT AT 3 ¥Ted 5.51 ATH/AHE B

T & ye & g A gt % o F efigad 8 e 20
IS BT AT AT ¢ |

gt ¥ g @ Sfd g @y 150 faifers fadt am 1 Au
@G 3FTS) B

HITT

T 9 ¥ AT TG B

Ig gHR GRHSH BT gERT Tad BIeT U8 B

P! g W SR 3RS B! IURUT F SR 3 ATt
Ug a1 Sl § 1TTd & & SUIE § BIary 3R S |

WTd AUy A &1 RIA g, S 9R G & Ja9 §aT
AT 3R Ta¥ ST J1d Udd (@THT 25 fpeh B, S IR
Hed & a9 8! uifedl § ¥ UH gl 98 A TR 9
YT 3 T ST & |

gIdifs WG & dgHSA 95% HIad SRIATZS, 3%
q1gcioH, 1.6% S, HE4  AFIsTeEs, Trl, d99 iR
3 Y & Y-y & I ¢ B |

TP TEATHY Yt &1 T TS g

T W9 fe 24 €2 39 e & SRIaR 8ld1 § S @147 U
gt o & RIR BT B

A & U ot 3rafd arreT 2 9o g1 ufaeme wif amrerar
F Iy J U8 &1 7 J U WY uRadd 81 T8 U UHR BT
Y § i U ardd H 31U Fefl & g ET g |

3O ¢ TR Ul - 24.6 ©C

UReHHUT BT - 687 et faA

gefa




e Jupiter :- The 5th planet from the Sun. It is the largest
planet in our solar system. It is the fastest spinning planet in
our Solar System rotating on average once in just under 10
hours.

e |t has the shortest days of all the planets in the Solar
System.

e |t is called a gas giant planet because its atmosphere is
made up of mostly hydrogen gas and helium gas, with
large mantles of metallic hydrogen and only small cores of
rock and ice.

® One of Jupiter's most famous features is the Great Red
Spot. It is a giant spinning storm, resembling a hurricane.

® |t has the most number of satellites. It has around 92
moons. Jupiter has four famous moons which were named
as Lo, Europa, Ganymede, and Callisto.

Satellites of Jupiter

® Ganymede :- A satellite of Jupiter, is the largest and the
most massive of the Solar System's moons.

e |t is the ninth-largest object in the Solar System. It is even
bigger than Mercury and Pluto. It is the only moon known
to have its own magnetic field. It is known as icy moon.

® Lo :- The moon of Jupiter. It is the most volcanically active
world in the solar system, with hundreds of volcanoes.

e Carme :- The moon of Jupiter.

® Rotation on its axis - 10 hours

e Revolution - 12 Earth years (4,333 Earth days).

< Saturn

e |t is the sixth planet from the Sun. It is the second-largest
planet in our solar system. It is the only planet which has a
ring system, with 7 rings made of chunks of ice and rock. It
is also made mostly of hydrogen and helium.

e |t is the only planet of our solar system whose density is
less than water. It is the least dense planet of our solar
system. Saturn has 83 moons.

The satellite of Saturn

CALYPSO METHONE MIMAS
* - Q RHEA
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. TITAN
3 4 . ENCELADUS
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[PlMlFIIkU? .» P
« \ DV @ Terhivs
HELENE PROMETHEUS DIONE
[ ]
v Titan
v" Rhea
v Atlas
v Hyperion
e Titan :- The largest satellite of Saturn and the second

largest among all the satellites which is composed mainly
of water in the form of ice and rocky material. It is larger
than Mercury.
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It is the only satellite in the Solar System with a substantial
atmosphere (nitrogen-rich).

Rhea
without an atmosphere).

:- The second largest satellite of Saturn (largest

Hyperion :- The largest known nonspherical moon in the
solar system. It is also known as Saturn VII.

Rotation on its axis - 10.7 hours

Revolution - 29.4 Earth years (10,756 Earth days)

Atlas :- The inner moon of Saturn.

Uranus

It is the seventh planet from the sun. It has the third largest
diameter in our solar system. It is the coldest planet in the
solar system and also called “ice giant”.

It is called the green planet due to the presence of methane
in the atmosphere.

It also rotates from east to west i.e. in clockwise direction.

It is the first planet which was discovered with the aid of a
telescope in 1781 by William Harsel.

Uranus has 27 known moons. Some important moons of
Uranus are Ariel, Titania, Miranda, Oberon, etc.

Cupid is the inner moon of Uranus.

Rotation on its axis - 18 hours

Revolution - 84 Earth years

Neptune

Neptune :- The eighth and farthest-known planet from the
Sun. It is called ‘the sleeping planet’ because its axis is
almost perpendicular to the sun. Its axis of rotation is tilted
28 degrees with respect to the plane of its orbit around the
sun.

It is 17 times the mass of Earth. It is the only planet in our
solar system which is not visible to the naked eye

It has 14 known moons. Triton is the largest natural satellite
of the planet Neptune. Namaka is the smaller, inner moon
of the trans-Neptunian dwarf planet Haumea.

Rotation on its axis - 16 hours

Revolution - 165 Earth years

Dwarf planet

According to the International Astronomical Union, a dwarf
planet is a celestial body that - Orbits the sun, has enough
mass to assume a nearly round shape, has not cleared the
neighborhood around its orbit and is not a moon.

They are smaller than the planets.
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The 5 dwarf planets in order of their decreasing size are
Pluto, Eris, Makemake, Haumea and Ceres.

Pluto

Pluto :- Discovered in 1930 by the astronomer Clyde
Tombaugh.

Since 2006, as per the International Astronomical Union's
(IAU) planetary criteria, Pluto is not considered a planet as it
had not cleared the area around its orbit, so it was
reclassified as a dwarf planet.

The 5 moons in order of their distance from Pluto are
Charon, Styx, Nix, Kerberos, and Hydra.

It is the largest among five satellites of Pluto.

Pluto has a natural satellite named ‘Charon’

Dwarf planet

Eris:- The most massive and second-largest known dwarf
planet in the Solar System.

Haumea:- A dwarf planet located beyond Neptune's orbit.
Ceres :- The smallest dwarf planet. It was the first dwarf
planet to be discovered. It is the largest object in the
asteroid belt. It's the only dwarf planet located in the inner

solar system.
Makemake

Makemake:- Located in the Kuiper Belt, a donut-shaped
region of icy bodies beyond the orbit of Neptune. It is the
second-brightest object in the Kuiper Belt as seen from
Earth (Pluto is the brightest).
It has one known moon nicknamed MK2.
Satellite
A satellite is an astronomical body that orbits a planet,
dwarf planet, or small Solar System body (or sometimes
another natural satellite).

Natural satellites

Natural satellites :- Natural objects that orbit the other

planets and our own Earth. The Moon is the natural satellite
of the Earth.
Man made or artificial satellite

¢ N\, \
B

Man made or artificial satellite :- A machine that is
launched into space by man and orbits around a body in
space in order to collect information.

Number of satellites of the planets

According to NASA, the number of natural satellites of the
planets in our solar system are as follows - Mercury - 0,
Venus - 0, Earth - 1 (The Moon), Mars - 2 (Phobos and
Deimos), Jupiter - 92 (Ganymede is the biggest among all
the satellites), Saturn - 83 (Titan is the biggest satellite of
Saturn), Uranus - 27 Neptune - 14. Europa, Ganymede,
Callisto, Titan have been thought to be hidden oceans.
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® |t is the only natural satellite of our Earth. The Moon or an | e %WQWWWWGWE %I %ETITQTWW
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Perigee :- The point in the orbit of the moon or a satellite
at which it is nearest to Earth.

At the point of perigee in the orbit, the object is moving at
its maximum speed (Kepler's second Law). Once about
every 28 days, the moon reaches a perigee. At this point
the gravitational pull of the moon is strongest. During these
periods there will be an increase in the average range of
tides.
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Apogee :- The point in the orbit of the moon or a satellite

K72
4%¢

at which it is farthest from Earth. At this point in the orbit,
the object is moving at its slowest speed (Kepler's Second
Law).

Gravitational pull of the moon is lesser at this point. There
will be a decrease in the average range of tides during
these periods. An Apsis of an orbit with some eccentricity is
either its closest point to the object being orbited
(periapsis) or the furthest point (apoapsis).

Phases of the Moon
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Full Moon day

On Full Moon day the Sun and the Moon are aligned on
opposite sides of the Earth and there is a decrease in the
amount of heat part of the moon that is visible from the
earth.

In this configuration, the entire illuminated side of the
Moon facing away from the Sun is visible from Earth,
making it appear as a complete circle.

New Moon day

On New Moon day the illuminated side of the Moon
facing the Sun and the night side facing the Earth increases
each day as the moon continues in its orbit around the
Earth, away from the sun, increasingly more of its sunlit
surface is visible.
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Waxing crescent

This phase is known as the waxing crescent moon. As a
result on the fifteenth day the moon becomes fully visible
again.

The lunar phase from the new moon to the full moon is
known as the waxing phase. The lunar phase from the full
moon to the new moon is known as the waning phase.

Eight phases of the moon

There are eight phases of the moon which go in the order:
New Moon, waxing crescent, first quarter (half moon),
waxing gibbous, Full Moon, waning gibbous, third quarter
(half moon), waning crescent. This cycle repeats once a
month (every 29.5 days).

Half moon

Half moon:- It occurs twice in the moon cycle. The first
time it occurs after six to seven days from the new moon
day, this phase of the moon is called the First quarter
phase.

The second time it occurs after six to seven days after the
Full Moon day, this phase of the moon is called the Third

quarter phase.

Blood Moon

Blood Moon :- It occurs on a total lunar eclipse.

It happens when the Earth blocks all direct sunlight from
illuminating the Moon'’s surface.

As a result, the Moon is no longer directly illuminated by
sunlight, and instead, it appears to dim and take on a
reddish or coppery hue.
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Aphelion
Aphelion :- The point of the Earth's orbit that is far away
from the Sun. It happens mainly on 4 July which is around
two weeks after the summer solstice in the northern
hemisphere.
The approximate distance between the Earth and the Sun is
152 million km during aphelion.

Perihelion
Perihelion is the point of the Earth’s orbit that is shortest
from the Sun. It happens on 3 January.
The approximate distance between the Earth and the Sun is
147.5 million km during perihelion.
Summer solstice
The summer solstice is an event that occurs around June
21st in the Northern Hemisphere (around December 21st in
the Southern Hemisphere).
During this time, the Northern Hemisphere experiences the
longest day of the year.
In contrast, the Southern Hemisphere experiences the
winter solstice, where it has the shortest day and longest
night of the year.
Winter solstice
The winter solstice is an event that occurs around
December 21st in the Northern Hemisphere (around June
21st in the Southern Hemisphere).
During this time, the Northern Hemisphere experiences the
shortest day of the year.
The Southern Hemisphere, on the other hand, experiences
the summer solstice, with the longest day and shortest
night of the year.
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Equinox:- The situation when the equator receives the
vertical rays of the Sun, and day and night are equal.

The spring equinox occurs on 21st March. The autumn
equinox occurs on 23rd September.

The Astronomical unit is a unit of length. It is roughly the
distance from Earth to the Sun which is 1.496 x 10" m.
Asteroids

Asteroids :- the irregular objects found between the orbit
of Mars and Jupiter and that orbit is known as the asteroid
belt. Lina and Klotho are two major asteroids that are
moving in the asteroid belt.

9,
%

9,
L <4

%
2

TR
TR :- Tt B USUY Hef BT 98 fog § o G4 ¥ §gd &2
21 U8 T TU F 4 JAE B g § ot St Mened F Heqy
3T % I < TG 91 BIell 3
UIR & GRE Y&t R ¥ & s Bt egHig gt 152
fafera feh g 31

SR
JWIR (Perihelion): & & Uguy &1 dg fig g o ¥ &
9gd e §1 U8 3 9 &1 BT B
STR & RH gt ok g & g @t A gt 147.5
fafera feh g 31
W sroia
o Tepifar Ue e 8 o I ard & 21 S5 & Uy
@ feroft iened & 21 fedaR & Sy wfed Bt
39 qG & SRH, I e & aef T Gad ofa i3 Sar 81
$9% faia, afaoft e # fawres Twifa o1 srya g
g,
STET I 1 Gad Bl fad SR ¥ad et Id il
HaeTel s
YideTel Wshifd T e § Sl st mard § 21 iR &
ST (G faroft e & 21 97 & simeum) wfed gkt g
39 g9 & IRM, IR M & af &7 gad Bler e giar gl
T8 3R, afEft meef & e epife o1 3rgHa gar B, o
af &1 TaY e i3 3R T B 7 B B

faga

EARTH'S
SEASONS

EQUINOX
21 March

e -

+
~\_ SOLSTICE
™\ 22 Decomber

soLstice . . :
22 June /

3

SIS

EQUINOX
23 September

faya:- 9 fufa, 5@ ymen Yo R g ot dieft o st §
IR f& 3R I SRR B B

d fayd 21 A1d &1 81T 8| IRE Ay 23 RdaR &1 grar gl
G 3PS G0 P Ueb 3bTS & |

T8 gt § I o1 g8 § S TIHT 1.496 x 10" WeR Bl
tER

U8 A SR gewly B Fem & Al U I arelt
T aXgE € TR IT Hell Bl 58 I & =Y § ST
ST § 1 ST 3R FaldY & U ST § of &SUE dee H g1
Rk




Four Largest Asteroids Four Largest Asteroids
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e Pallas :- the second asteroid to have been discovered, after | e W I g8l {alle %I g IgHT & HR BT THT Uh-

Ceres. qWUE § 3R &fcIe aee H gF @) ufehd ol g1 I8 1
e Eros :- famous as the first asteroid to be orbited by a Sat 1801 &I SNW fUTRH (Giuseppe Piazzi) §RT @Sl

spacecraft, and the first asteroid to have a spacecraft land T Ugal &sue Ul

on it o UWN I UTAN (Pallas), WY & T @IS S ATell GERT

e Vesta :- the second most largest asteroid in the asteroid
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the first asteroid discovered, on 1 January 1801, by W%I !
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belt after Ceres.

e Ceres :- the largest asteroid. It is about one-quarter the size

Ceres’ layers Ceres’ layers

Thin, dusty = Thin, dusty )
outer crust Water-ice layer outer crust Water-ice layer

Rocky

% Comet & IoPT aRT
o Comet :- Comets are the mixture of ices and dust that | ® SHP (comet) §th 3R ¢l T fAiyur g S &Y wguedl &
revolve around the Sun in elongated orbits. % @TW gl
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Halley :- the first astronomer who discovered the proper
motion of stars and periodicity of comets. Halley's orbit
period is, on average, 76 Earth years. Halley was last seen in
Earth's skies in 1986 . It will return in 2061 on its regular 76-
year journey around the Sun.

Meteors

Meteors :- bits of rock and ice that are ejected from
comets as they maneuver around their orbits around the
sun.

When a meteor reaches the Earth, it is called a meteorite
and a series of meteorites, when encountered at once, is
termed a meteor shower.

The meteor shower named Lyrids can be seen from Earth
in April each year.

The radiant point for the Lyrid meteor shower is near the
constellation Lyra, which has the bright star Vega in the
east.

The meteor shower named Quadrantids is generally visible
from Earth in December/January and whose radiant mass
lies in the constellation Bootes.

Some important shower names with their dates :-
Quadrantid - Jan 3-4,

Lyrid - Apr 21-22,

Eta Aquarid - May 4-5,

Delta Aquarid - July 28-29,

Perseid - Aug 11-12,

Draconid - Oct. 8-10,

Orionid - Oct. 20-21,

Northern Taurid - Nov. 11-12,

Leonid - Nov 16-17,

Andromedid - Nov 25-27,

Geminid - Dec 13-14,

Ursid - Dec 21-22.

Climate

9,
%

2
%

A Ugd TORIE § o ari @ Sfed i &R
yTh gl B SMARIHAT (periodicity) BT /IS BT | g DY HEf
@ 3fafy ofiga 76 Gedt ¥ B1 gl B SRAT IR 1986 H
gedl o SHEH B 8 T AT | I8 94 & aRI 3R (U 76
e &1 Fafed am1 IR 2061 § AT09 SHTET|

Il
IEHIY, IS 3R TF & THS ¢ ol YHdhd I FAdd od § o
I gd & TRY 3R U weme H grd 7

T PIs Il Tl W UgAdT g, Al I SepIus &gl ol §
IR IepIUST Bl Th Ydl, 9 THA ©, o I IebIgiy
HEl ST g

WG (Lyrids) TS Ieb1d® HI TdS af ofd o gt ¥
T T Gl g |

fofts Iepraf® &1 i fig e arwsa o fRyd g,
% gd # THeiar RT3 |

PIEfegd (Quadrantids) M &1 IHIGM M IR W
fadeR/eadt # gudt 9 fawrd <ar g ok e it
R e A A e 8l

3 & $B Hgayul A 3! fafy & 91y -
BIGICS - 3-4 TGN,

forfes - 21-22 s,

T THRS - 4-5 7,

ST USRS - 28-29 s,

Rfs - 11-12 AT,

SHITE - 8-10 SR,

RIS - 20 SFER -21,

IR NS - TdeR 11-12,

oG - TdR 16-17,

TSHES - TR 25-27,

QTS - fedaR 13-14,

3IRE - fear 21-22

STedry




e All the changes in the weather are driven by the Sun.

e The average weather pattern taken over a long time, say 25
years, is called the climate of the place.

% Tides

e Tides are caused by the combined effects of the
gravitational force exerted on earth by the Sun, the Moon,
and the rotation of the Earth.

Types of Tides

e Spring tides or High tides occur twice a month, one
during the full moon period and another during the new
moon period. It happens when the Sun, Moon and Earth
are in alignment.

® Neap tides or Low tides occur during the first and third
quarter moon, when the moon appears “half full”. It
happens when the sun and moon are at right angles to
each other.

Earth Solar tide

Full moon B  newmoon

Lunar tide

(a) Spring tide

P e
W moon

P T quarse

(b) Neap tide

% Eratosthenes

measured the Earth's circumference mathematically
using the angle of the Sun rays at Syene and Alexandria in
the third century BCE.

® Eratosthenes is the father of geography.
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e Plato :- the first person, as recorded in ‘Timaeus’ to have
identified ‘time’ with the period of motion of the heavenly

bodies.

e Ptolemy :- a 2nd century Greek mathematician, astronomer
and geographer famous for his controversial geocentric
theory of the universe, which would form the basis of our
understanding of the motions of stars and planets for over
a thousand years.

Simon Marius
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four largest moons of Jupiter which are Lo, Europa,
Ganymede and Callisto.
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Tycho Brahe

e Tycho Brahe :- A Danish astronomer who gave the theory
of the solar system which is based on a stationary Earth
around which the Moon and Sun revolve.

s Johannes Kepler

and

mathematician

o Johannes Kepler :- A German
astronomer who discovered that the Earth and planets
travel about the sun in elliptical orbits. He gave three
fundamental laws of planetary motion.

Kepler's law of motion

e First law :- says that planets move in elliptical orbits with
the Sun as a focus.

e Second law :- says that a planet covers the same area of
space in the same amount of time no matter where it is in

its orbit.
e Third law :- says that a planet's orbital period is
proportional to the size of its orbit.
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Huygens Christiaan

e Dutch astronomer Huygens Christiaan in 1655 was the
first to accurately describe Saturn's rings as a disk
surrounding the planet.

e Christiaan Huygens other inventions: pendulum clock,
Centrifugal governors and magic lantern.
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Giovanni Cassini

e Giovanni Cassini :- discovered the four moons of Saturn
named as lapetus, Rhea, Tethys, and Dione.

e He discovered the gap in the ring system of Saturn now

known as the Cassini division in 1675.

% Galileo Galilei

e Galileo Galilei :- An Italian astronomer and scientist, the
“father of modern science” was the first to report telescopic
observations of the mountains on the moon, the moons of
Jupiter, the phases of Venus, and the rings of Saturn .
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Edwin Hubble

Edwin Hubble :- discovered in the 1920s that the Universe
is expanding by showing that most galaxies are receding
from the Milky Way — and the farther away they are, the
faster they are receding. The roughly constant ratio
between speed and distance became known as the Hubble
constant.

Carl Edward Sagan

Carl
contribution s

His best known scientific

research on

Edward Sagan :-
his
extraterrestrial life, including experimental demonstration

the possibility of

of the production of amino acids from basic chemicals by
radiation.

Charles Messier

g ,4 _A" S; - 5,
Charles Messier :- A French astronomer.He published an
astronomical catalog consisting of 110 nebulae and star

clusters, which came to be known as the Messier objects.
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