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UNIVERSE

» The Universe is a vast expanse of space. The universe
consists of billions of galaxies, stars, planets, comets,
asteroids, meteoroids and natural satellites. These
are collectively called as celestial bodies.

MODERN THEORIES OF THE ORIGIN OF THE UNIVERSE

» The most popular argument regarding the origin of
the universe is the Big Bang Theory.

> ltis also called expanding universe hypothesis.

» It was Edwin Hubble who provided the evidence that
the universe is expanding.

> It was called, ‘the Big Bang Theory’ inflation that
began about 13.75 billion years ago.

THREE THEORIES
1. Big bang theory — Ab George Lematry

2. Pulsating theory - Cepheids, Arthur Eddington -
Expansion & Contraction repeat after every 8 billion
years

3. Steady state theory — Hermann Bondi, Thomas Gold,
Fred Hoyle - Total number of Galaxies in the Universe
remains constant

» Three scientists, Saul Perlmutter, Brian Schmidt and
Adam Riess won the Nobel Prize in Physics (2011) for
their discovery that the universe is just expanding
and picking up speed.

> DARK MATTER AND DARK ENERGY Scientists are not
sure exactly what dark matter is.

» Dark matter gets its name because it cannot be seen
with any type of instrument that we have today.

» Around 27% of the universe is made up of dark
matter.
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Dark energy is something that fills all space.

The theory of dark energy helps us to explain why the
universe is expanding.

Around 68% of the universe is dark energy.

GALAXY

>

It is a huge cluster of stars which are held together by
gravitational force.

The Milky Way Galaxy was formed about 5 billion
years after the Big Bang explosion. Our solar system
is a part of the Milky Way galaxy.

*Andromeda galaxy is the nearest to the Earth apart
from the ‘Magellanic Clouds’ galaxy. Andromeda is not
a star; it is a massive galaxy.

*Alpha centuri star is nearest to the earth next to the
sun

The word galaxy is derived from the Greek word
Galaxias, literally "milky”, a reference to the Milky Way
The Milky Way is the galaxy that contains our Solar
System.

A white streak of light can be seen on a clear night for
few days. Our ancestors called this as the Milky Way
galaxy. In India it is named as “"Akash Ganga”

Spiral Galaxies: It consists of a flat and rotating disk of
stars, gases and dust. It has a central concentration of
stars known as the 'bulge. The Milky Way and the
Andromeda are spiral galaxies.

*If gravity were completely absent from the universe, it
would lead to a catastrophic and complete destruction
of all celestial bodies and matter as we know them.
*Catastrophic destruction would occur when Planets
and stars would disintegrate, Orbits would cease,
Atmospheres and oceans would disperse.
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Barred Spiral

» A barred spiral galaxy is a spiral galaxy with a central
bar-shaped structure composed of Stars.

» Bars are found in approximately in two-thirds to one
third of all spiral galaxies.

» Example: The Milky Way Galaxy, where our own Solar
System is located, is classified as a barred spiral galaxy.

» The distance of Andromeda, our nearest galaxy is = 2.5

million light-years.

CONSTELLATIONS

> Constellation is a group of stars that forms a particular
shape in the sky.

> In 1929, the International Astronomical Union (IAU)

adopted official constellation boundaries that defined
88 official constellations that exist today.
» Earlier Ptolemy, in his book Almagest, listed 48

constellations.

EASILY SEE SOME CONSTELLATION WITH NAKED EYE

1) Ursa major (Saptarishi) — 7 chief stars — shape -
Plough, Big dipper, The great bear (or) Saptarishi —
straight line drawn from this constellation meet pole
star itself.

2) Ursa minor (Laghu Saptarishi) — Less bright and much

closer together, pole star itself

3) Orion (Mriga) - One of the brightest constellations,
Shape — Hunting man.

STARS

> A star is type of astronomical object which has its own
light and heat. The nearest star to earth is the Sun.

> Sirius is brighter star than the sun.

» 'Proxima Centauri’ is the closest star to the sun.
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Star is formed when enough dust and gas clump
together because of the gravitational forces.

Stars also appear to be in different colours depending
on their temperature. Hot stars are white or blue in
colour.

Cooler stars are orange or red in colour.

Star changes its forms during its lifetime such as-red
giant, white dwarf, neutron star and black hole.

*Red giant star: This is a later stage in a star's life cycle
where the star expands and becomes cooler and brighter
due to the depletion of hydrogen in its core and the fusion
of helium. The Sun will become a red giant in about 5 billion
years.

*White dwarf: This is the final stage for a star like the Sun,
where it has exhausted its fuel and shed its outer layers,
leaving behind a dense, hot core.

*Black hole: Black holes are formed from the collapse of
very massive stars, much more massive than the Sun. The
Sun is not massive enough to become a black hole.

*A main sequence star is a star that is fusing hydrogen in its
core, which is the stable phase most stars spend the majority
of their lives in. The Sun is considered a G-type main

sequence star.

ASTRONOMICAL DISTANCE

>
>
>

Speed of light = 3 X 108 m/s

*One light year = 9.46 x 10'2 km

*One Astronomical unit or TAU = Distance between
the Sun and the Earth. One Astronomical unit = 150
million km or 1.496 x 102 km

Sun light to reach the earth = 8.3 minutes or 8 minutes

20 sec or 500 sec.
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*1 fermi - 107"°m

*1 Atomic mass unit — 1.66x107?’kg

GEOCENTRIC MODEL

>

Earth is the centre of all the objects in the space -
geocentric model - Ptolemy (2nd Century).

Nicolaus Copernicus - heliocentric model (helios =
Sun), with Sun at the centre of the solar system.
Invention of the telescope -1608, created a revolution
in astronomy.

*A geostationary orbit is by definition circular, not
elliptical.

*There

geostationary orbit is defined by a specific altitude and

can be one geostationary orbit: A

position relative to the Earth, so there can only be one
unique orbit that satisfies those conditions.

*Geostationary satellite appears to be stationary
relative to earth: Since the satellite rotates at the same
rate as the Earth, it appears stationary from the Earth's
surface.

*The periodic time of geostationary orbit is 24 hrs: A
geostationary satellite completes one revolution
around the Earth in 24 hours, which is the same as the
Earth's rotational period.

*The Vikram Sarabhai Space Centre (VSSC) is located

in Thiruvananthapuram, Kerala.

Planets Length of a day
Mercury 58.65 days
Venus 243 days

Earth 23.93 hours
Mars 24.62 hours
Jupiter 9.92 hours
Saturn 10.23 hours
Uranus 17 hours
Neptune 18 hours
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1.3 million times that of

Volume: Earth
Distance from the Earth: About 150 million (15
crore) km

Sun's gravity: 28 times that of the Earth

Surface temperature: From 5500°C to 6000°C

Core temperature: 1.5 million C

75% Hydrogen + 25%

Composition .
postti helium + 70 elements

YV V V V

Sun rotates about its axis from East to West.

*Helium: Helium is the second most abundant gas in
the Sun, but it still constitutes a much smaller
percentage than hydrogen.

*Hydrogen gas is maximum available in Sun.
*Sunspots occur after every 11 years. This periodic
fluctuation in sunspot count is known as the solar
cycle. The cycle involves the Sun's magnetic field
completely flipping, with the north and south poles
switching places.

The period of revolution is 34 days at the pole and
25 days at the equator.

The density of material is one fourth that of the Earth.
The inner part of the Sun 14 million K - photosphere.
The outer most layer - 6000 K - chromosphere.

The inner planets or terrestrial planets or rocky
planets.

Mercury, Venus, Earth and Mars are called inner or
terrestrial planets.

The last four planets are called as Outer Planets or
Jovian Planets (Jupiter, Saturn, Uranus, and
Neptune).

They are also called Gaseous Giants.
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>

An asteroid belt is found between Mars and Jupiter.

MERCURY

>
>

Mercury is the smallest and closest planet to the Sun.
named after the Roman deity ‘Mercury’, the messenger
to the Gods.

It is an airless and waterless planet.

Mercury can be viewed in the morning and evening
with naked eye

It has no natural satellites.

VENUS

>
>

Venus is the second planet from the Sun.

*1t is called Earth’s twin, as it is almost the same size as
the Earth.

It has the longest rotation period (243 days) among
the planets in the Solar system.

*The planet that rotates from East to West is Venus.

It rotates in the opposite direction to all other planets
except Uranus.

It has no natural satellites like Mercury.

It is named after the Roman goddess of love and
beauty.

It is often visible in the mornings and the evenings and
so it is frequently called as the Morning Star and the
Evening Star.

After the Moon, it is the brightest natural object in the
night sky.

Venus is hotter than Mercury because Venus has an
atmosphere which is thicker and made almost entirely
of carbon dioxide.

*Venus is the planet most similar to Earth in terms of
size, mass, and average density. For this reason, it is

often called Earth's "twin" or "sister" planet.

>
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THEORIES OF THE EARTH'S ORIGIN

>

According to Newton's law of Gravitation, Immanuel
Kant proposed his hypothesis on origin of earth.
Mathematician Laplace revised it in 1796. It was known
as Nebular Hypothesis.

Embedocles hypothesis is proposing the origin of earth

by condensation of interstellar dust

THE EARTH

>

>

>

The Earth is the third planet from the Sun and the fifth
largest planet in the solar system.

It is called ‘blue planet’ or ‘watery planet’ because three-
fourth of the Earth is covered by water.

The Earth is the only planet in the solar system which is
not named after any Greek or Roman deity.

The polar diameter of the Earth is 12, 714 km and the
equatorial diameter is 12, 756 km.

The Earth revolves around the Sun at a speed of about
30 km per second.

MARS

>

Mars is the fourth planet from the Sun and the second
smallest planet in the solar system, after Mercury.
Named after the Roman God of war.

It appears red in colour due to the presence of iron
oxide on its surface.

The Red Planet.

It also has polar ice caps like the Earth.

Mars has two natural satellites namely Phobos and
Deimos.

The surface temperature of the Mars is ranging from -
153C to 20C.

On 24th September, 2014 Mangalyan (Mars Orbiter
Mission MOM), launched by the Indian Space Research
Organization (ISRO), reached the orbit of Mars to

analyze Its atmosphere and topography, ISRO has now
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become the fourth space agency to reach Mars after the
Soviet Space programme, NASA and the European

Space Agency.

JUPITER

>

Jupiter is the fifth planet from the Sun and the largest
planet in the solar system. named after the king of the
Roman gods.

Jupiter is called a gas giant planet.

Its atmosphere is made up of mostly Hydrogen and
Helium like the Sun.

*Ganymede: Largest moon of our solar system. It is the
largest moon of Jupiter

It has the largest number (79) of natural satellites. lo,
Europa, Ganymede and Callisto are a few large

satellites of Jupiter.

SATURN

>

Saturn is the sixth planet from the Sun and the second
largest planet in the solar system, after Jupiter.

It is named after the Roman god of agriculture.

These rings are huge and are mostly made up of ice,
rocks and dust particles.

Saturn has 62 natural satellites around it.

*Titan, Saturn’s largest moon, is the only satellite in the
solar system that has clouds and dense atmosphere
composed of nitrogen and methane.

The specific gravity of Saturn is less than that of water.

Titan only moon with clouds and atmosphere.
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» Titan is Saturn's largest moon and the second largest
(after Ganymede of Jupiter) in the solar system. It is the
only moon in the solar system with clouds and a dense,
planet-like atmosphere.

> Titan was discovered by Dutch astronomer Christiaan
Huygens in 1655.

> The Huygens lander probe sent to the moon aboard
NASA's Cassini spacecraft by the European Space

Agency is named in his honor.

URANUS
» North Pole of the Uranus experiences 21 years of night
time in winter, 21 years of daytime in summer and 42

years of day and night in the spring and fall.

URANUS IS THE SEVENTH PLANET FROM THE SUN.

> It appears green due to the presence of methane.

» Itis named after the Greek god of the sky.

» It rotates on its axis from east to west like Venus.

> lIts axis is tilted so much that, it appears to orbit the Sun
on its sides like a rolling ball.

» Uranus has 27 natural satellites, of which Titania is the

largest.

NEPTUNE
> *Neptune is the eighth and the farthest planet from the

Sun.
» *Itis Greenish star like appearance

> Itis named after the Roman god of sea.
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>
>

*Neptune has 14 natural satellites, the largest being
Triton.

Neptune is one of the coldest planets in the solar
system.

The striking blue and white features of Neptune help to
distinguish it from Uranus.

More than 1 million Earth would fit inside the Sun! A
man weighing 60 kg in the Earth will weigh 1680 kg in
the Sun.

Cosmic year The Sun travelling at a speed of 250 km
per second (9 lakh km/h) takes about 225 million
years to complete one revolution around the Milky
Way. This period is called a cosmic year.

All stars appear to us as moving from east to west,
whereas there is one star which appears to us
stationary in its position. It has been named as Pole
star.

The pole star appears to us as fixed in space at the same
place in the sky in the north direction because it lies on
the axis of rotation of the Earth which itself is fixed
and does not change its position in space.

It may be noted that the pole star is not visible from
the southern hemisphere.

Sun is only celestial body that emits light in the solar

system

Inferior planets - their orbits are smaller than that of
the earth

Superior planets - their orbits are larger than that of

the earth

Without telescope we can see mercury, venus, mars,
Jupiter, saturn.

With telescope we can see uranus, Neptune

*Earth, Jupiter, Mars are rotates from West to East.

ASTEROIDS

>

>

Asteroids are small solid objects that move around the
Sun.
They are found as a belt between Mars and Jupiter.
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» They are also known as Planetoids or Minor Planets.

» *Ceres is classified as both adwarf planet and an
asteroid. While the International Astronomical Union
designated it as a dwarf planet in 2006, it remains the

largest object within the asteroid belt.

COMETS

» A comet is a celestial object made up of a head and a
tail.

» The head of a comet consists of solid particles held
together by ice and the tail is made of gases.

> Halley's Comet is the most famous comet which comes
close to the Earth every 76 years. It last appeared in

1986 and will next appear in 2061.

Meteors
> They are called as ‘shooting stars.

» They are the removed pieces of rocks mainly from the
Asteroid belt.

» They are called Meteoroids before they enter into our
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6T USLUUBSSLI-LILH6Tensl.  FreuGha
GUMeTIWIGL eRedTMl-WILD 2006 QLD 2L600TI60 )60
®M GeteT  Gsmmetmd:  BlWdSsTan, @) sl
A mICSH TeIT QUL 1q MG 6T Wesliaurfluw
QUITIHETITEH 2_6T6mS).

UMELHL&FS B TLD 6umeL 69 6voTLS 60T& 6T (Comets)

> aumey  eNleooTSeT&HeT  Hemev  LDMHMID U6y
L& &H6e06md G\ &TeooT LM 8 & MevorLi-LI(HILD.

> BILU  QUTIBETEHETTEL  Qhe0T  Hemeull LGS
LIeof188 L1 uIMey LNenenords & LILL -(H6TenSl. 38 60T
QUIMEV LIGD) 6UITUE5-856ITITEV L 60TSI.

> UEE AMHPL 76 QUBLMBIGEHHEG RIHLONM
QUT&HFalq U '‘Gamedl’ 6UT6L-6) 600T LS 60T
SOLAWIME 1986 b speoor(h)  eumentlev
QBTULLZ. @& Wewor(ild 2061 b ,600T(h
&Yl evoTeuof 1 6V G5 MedTmILD 6T6oT
&6ooTSHE L LILIL (D 6Ters).

6l 6uoT& M & 6T (Meteors)

> Glev Crpmsefley @ue| CHISH6ev aumefley &b
Hpsmenmer eeallsEmnm Hlev eBMG&HEHEHESGS

GHMETMILD @605 eTiflBL & &3 [J MBI & 6T
GTOTHGMITLD
> @ emel SMIBIGH M6 LI 6o L85 6rfleor

QsMTGLNOMmHE QeaueflGWmmUiLL L LUTemms
S1600T(h &HETMGLD.
> @emeuseT  alefllneTLeuEHMGSGET aIH-aUSNG&S

(et  alletorQeuerfls  &HMEET  (Meteoroids) — eT6oT
atmosphere A .
SMPEHSHLILGBILD .
METEORS 619 60075 (D & 61T
> After entering into our atmosphere they are called » @UBLDLIT6VITEDT &Yl 60018 D & 6T )Meteors)
auerflL06uoT L6V 5 &) M (& 6T BlemLpu|Ld (P EDT-LIMES
as Meteors. erif1 b &16 (H &) 60T 6ot .
> LG a6l Ln6eooTLeuSH MG 6T HlenphH-56 L GeT Flev
» The large unburned pieces of rocks that fall on the GrD‘lasq)asaT YaugIbd erflumne u@ﬁ]uﬁ]a) 6’5}@5@
QLIBLD LIGTETMBISGEM6T 2_(IH6U T8 &5 60TM 6. @) 6l mmi
earth are called Meteorites. Weaigid erflumod Yail-uile eflpd Weuauflul
elevoTE M- eme 6Tfl&ME6T (Meteorites) 6T60T | 6MLO -
» Meteor crater in Northern Arizona and Lake Lonar SlerGmmn . . . . .. .
> el flGeumermalley 2 6Tem eTflge0 LI6Tens & Me: &,

in Buldhana District of Maharastra in India.

@BHWMTeNl6L D&TTTO-IQTT LOMBIEVID L6V TeTT
)Buldhana) wWmaUl L&He6v 2 aTem GevmeoTmy )Lonar)
gifluib.
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ORBITAL VELOCITY

>

The first artificial satellite Sputnik was launched in

1956.

India launched its first satellite Aryabhatta on April
19, 1975.
Artificial satellites are made to revolve in an orbit at

a height of few hundred kilometres.

At this altitude, the friction due to air is negligible.
The satellite is carried by a rocket to the desired
height and released horizontally with a high
velocity, so that it remains moving in a nearly
circular orbit.

The orbital velocity of the satellite depends on its
altitude above Earth.

Nearer the object to the Earth, the faster is the
required orbital velocity.

At an altitude of 200 kilometres, the required
orbital velocity is little more than 27,400 kmh.
Since Earth also rotates once in 24 hours, a satellite
stays in a fixed position relative to a point on Earth’s
surface.

Because the satellite stays over the same spot all the
time, this kind of orbit is called ‘'geostationary’.

The horizontal velocity that has to be imparted to
a satellite at the determined height so that it makes
a circular orbit around the planet is called orbital

> G=Gravitational constant (6.673 x 10 "Nm?kg)
» M = Mass of the Earth (5.972 x 10 kg)
> R Radius of the Earth (6371 km)

velocity.
Orbital velocity can be calculated using the following
formula.
GM
V= (R+h)
where

VIJAYAKUMAR
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SHHWESHS BenFCausLd

>

1956-6V QEFNSSLILIL L eruu]L_eofl & 6T60T M
QF WM HECHTG6T (NG 60T -(LPEDMULITSH
QFNSSLILILL QFWM-6MSHUITET 60 600Td:CHIT6T
G LD.

@BHWT HOTG (PFHV QEFWMeNHS CoHITeTTeor
Sl Lmenel eL1TeL 19, 1975-60 QFNISH WIS
QEFEWMeNHECHTETHAT Flev BTN HCMISLLT
2 WrsHe wbleowd &mmMl earh  ealemsuley
el evoTeuof16V G\&F 8V 8 & L1LI () G 60T M 60T.

@bs 2 765H6 SOOI gHUOL 2 Fmiley
LM &:8600115:85 55858558 @) (H& G LD.

@bs 275906 dO5HF QFarm ey
QFWMeN&HECEHTaflHE& 0 e 0L LG
FNFCUEHSMS 2 6MGH-FMTeL & R LSS L @@
QL allgel smmIliLimenguiley @) Wmbi@LD.

Gamefledpbg  BlicoTWeGEsLIULL 2 WFSH 6,
QFWMEN & ECST6T 62 60T M) QL LLIUmeng uiev
sHPUGUSHESG  ASDS Safl&EaUu@LWD

RO LS HensGausld &HMWESHS Heng-
Gauss L ereoTLILI(HLD.

6(hH QEFWMEn &8 Cosmerflesr GHMOWES-5H5
FenFCalsld eTetTLIG & LalwleSmba 2 6ter
2 WISMSL QUTMISSS. LINGES 6hs ereallh&
BV 2 6TaTCHT HS eTllDEG NG GeusLd
AH&INTEH @) (HE5 Galeoor(hLD.

200 B QFTemevallel 2 6TeT QFWMENSHEH- G&HIT6T
@eTml B LGS L 27,400 &).15/106vof] Caudh s H MG LD
FHM B &LDMT CaldH S SIL 60T @) WhIg Geusoor(hLD.
wdl 24 106001 GHISHEL R (LPEMM &FLOEVEISITE, R
QEWMen &G M6 LLLdlulledr GLomuTLILley 2 6Tem e
Lemeflemwd  Fmibg  Blemeuwlmeor  Blemevuiley
QH&HGSLD.

QEFWMen&HBSHTET 6TLIGLIMSILD CH @)L SHFHMEG L6y
QHEGLID 6TTLISHTY, @bhS elemsds FMHMILILITNS
'I5]60Y6V-6) 6o 1 W 6L (geostationary) 6TGOT)
AMP&HELLGH M.

@@ Gamefledr sHMlevd eIl L &HmILl-Lmengulev
Q@ UIMmIS, SMNE-GHLILIL L 2 WFsSHev
QEWMeN&HBHT-EH&HEG 6flés Geusvorigul Herauld
CaussHms 'FMmmILI-LMemg Geussld' (orbital velocity)
6T D MPESLILIGSRMSI.

GM .
" Ren) fre

G = mitnfiwed omfledl = 6.67 x 107" BL5?- el

M = yefullsr Blemm = 5.972 x 10* el

R = yeflufleir @y = 6371 IS

h = yeflurifed el OawbenasCaneflsr 2 wimb
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» h = Height of the satellite from the surface of the

Earth.

>

>

Microgravity is the condition in which people or
objects appear to be weightless.

The effects of microgravity can be seen when
astronauts and objects float in space.

Micro- means very small, so microgravity refers to
the condition where gravity ‘seems’ to be very
small.

Many things seem to act differently in microgravity.
Fire burns differently. Without the pull of gravity,
flames are mere round.

NASA
microgravity.

performs  science  experiments  in
These experiments help NASA to learn things that
would be hard or perhaps impossible to learn on
Earth.

*Artificial gravity is generated in Space stations.
This is done by spinning the station to create a
centripetal force that mimics the effect of gravity for
the people inside. This phenomenon is also known
as centrifugal force, an inertial force that pushes
objects away from the center of rotation.

*Why artificial gravity is used in space stations:
1) *To combat the health effects of microgravity.
2) *To simplify tasks.

Kepler’'s Laws

>

>

In the early 1600s, Johannes Kepler proposed
three laws of planetary motion.

Kepler was able to summarize the carefully collected
data of his mentor - Tycho Brahe - with three
statements that described the motion of planets in
a Sun - centred solar system.

Kepler's efforts to explain the underlying reasons
for such motions are no longer accepted;
nonetheless, the actual laws themselves are still
considered an accurate description of the motion
of any planet and any satellite.

*Use Kepler's Third Law of Planetary Motion, which
relates a planet's orbital period to its distance from
the sun. If the Distance between earth and the sun
were to be doubled, the number of days in a year
would be 1032.

Kepler's three laws of planetary motion can be
described as below.
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Hleoor UL  6eTe0TUSl QUITIBHETHET  36L6VEI
D601 & TE6T 6Tem LW MMIL @ @BLILSICLITL GG TedTmiLD
Blemev QL&D .
allevorQelefl afTJ&EHLD, @ HFlev QUIMHETSEHLD
alevor@eueflulley W&HE-GLCUMS, Hlevor FFyLILN6oT
66066 -86M6IT [HITLD S MILLIGVITLD .
Blevor FILIL eTedrmmey WISFRMIW FFLL  ereorm
QUIMBETUGILD Hlevor FILL  Blemevuled  Liev
5156 &6T GeumiLiL (& &mevor 1L () &) 60T m 60T
FrUNer  allemere] @ eveumEHSeoTmey,  erflugb
QBEHLILNGIT &LJTeTgl eUL L eIl &SF60 2_6Tengl .
Hlevor FLIL Blemevulley Lievells LU16SHem6T HITET
GMAGETETH M.
wdulley  BLQUMID, MBS QS TeT-eTCe
WIQWITS Flev Bl& D6 &HemeTLl LM oMb S0 s meiTer
@)6UeIeM B L6 56T 256G 60TM6oT.
*olevor@euet] BlemeuwmisGefled QEFWmensds FILIL]
allems 2 HauMESLULUOSRMS. @& Blemeulwsenss
Fmnl, 261G @HEHEGI WHEHEHHEG FILL
allemguier aflemertemeull UIFHUOGGSD @
amwellensE ellemsFenil 2 (TGS eLN6eULD
QEWWLILGSRMS. @bs BisWwe emnw-ellevsE
llenF eTeTmIlD MPEHSL-LUOQHME, @& &FLmH&
MWSHOBHE QUTHL &HemeTs SereflalBIn e
LDHSH-Bleney ellem & WIMGLD.
*aflevorQeuet]l  Blemeuwimisefled QEwmens FILIL
allen & g6t LIWeTLRSSLILIOSH mS!:
1) *IBlevor FTLIL aflemr & ull et
66066 &HEM6T 6TH THSHILI GUITTITL.
2) *Ueooflsener ererfl & me:ss.

2 CTmEGH W

Qs Lienifler el & 6T

>

18005616l QBTLHHE5H CRMHETEV Q&LIETT
GameTseflelT @UIGHEHSHM-5MeT eLneTml 6115 & emerT
Qeuerfludl L.

el sg aPerlgurear eLCsm Urmes
6TEOTLIGUITIT6V, FHEUGITLOMS: Geaifle-slul L
S&HaLGEeMeT  epeuld uflwenow el feor
QLI -udl6V eLpeiTm) 695 &6em6ss So M6t .
GasmeiTss erfl6or @ W& 855 M8 meor Q&sLierfleor
&H(HSHHH6T @LCLMS L1L&G&meTerL-LLellevemney
eTeofllemild, &Seurs  NF&HeT  G&HMeTSHET  MHMILD
Sleneorss  Gamensmefledl  @QUSEHSMSL  Limmlul
W& &Faflulment &eooflLILIMGLD.

*QasLleTfledr  CHMeT @QUSHSHSH T  eLNETMIT-6US!
aHenwill LweTLUBGSSHa D, @& 6@ Gsmerfler
FOMILILTNG &HTevGensd & Ifl-6ofledBhHal 28 e6r
SMSSILeT  QSTLIU-UGSSHMS. Leal&EGLb
GlusIsEGh @eLBW  2.6T6m QSHTem6Ve)
@\ (HLOL_MEI-GITEOTIT6V, 6 MeooT(h 6TeOTLIZI 678 560 60T
BTL&6T 1032 2y,@&LD.
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1)

2)

3)

First Law The Law of Ellipses: The path of the
planets about the Sun is elliptical in shape, with the
center of the Sun being located at one of the foci
*Second Law - The Law of Equal Areas: An
imaginary line drawn from the center of the Sun to
the center of the planet will sweep out equal areas
in equal intervals of time.

*Kepler's Law of Area (Kepler's Second Law) is a
statement of the law of conservation of angular
momentum

Third Law - The Law of Harmonies: The ratio of
the squares of the periods of any two planets is
equal to the ratio of the cubes of their semi major
axis from the Sun.

International Space Station

>
>

ISS is a large spacecraft which can house astronauts.
It goes around in low Earth orbit at approximately
400 km distance.

It is also a science laboratory.

Its very first part was placed in orbit in 1998 and its
core construction was completed by 2011.

It is the largest man-made object in space which

can also be seen from the Earth through the naked
eye.

The first human crew went to the ISS in 2000.

Ever since that, it has never been unoccupied by
humans.

At any given instant, at least six humans will be
present in the ISS.

According to the current plan ISS will be operated

until 2024, with a possible extension until 2028.
After that, it could be deorbited, or recycled for

future space stations.

INTERNATIONAL SPACE STATION SOME FACTS

ABOUT ISS
420 000 kg/75 kW to
Mass/Power 90 kW
Length/Wldth/ 73 m/108 m/31m
Height

1)

2)

3)
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w56 &) - 1B eiTeu L Lréi & erfl 61 )
Glwerflearemoulld  HGMWSH6L 2 6TeT-6Umm
BeTaul_ LU LUmemguilev Camersser oy iflwemners &mm
6)(TH &) 60T M 60T

*@QrevoTLmeugl eNl§ - &Fo UFUysefler eNS:
@& merfledr 60D LI &5 600 & UL LD & 1f| Wi eofl 60T
OLDUIG NG LD ©)60)600TS G LD HMLIM6TEH GHIMT(H) FLO
SMEVBIGETI6L FLD LITLIL&606msH SHLSEHMSI.
*Q&sLierifl 6ot LFLILIeTe) N (Qs&sLierifleor
@ revorLmeug eN)) eTedoTLIG C&mevor 2 5% G udleor
G DM SUGLD.

eneTmmeu gl efl6) — 6 & B em &Fey-&erfletr S 6TH S
@\ G ITETEEH &G LD, &+ D M) &>-85T6VhI & 61l 60T
@019 -Serfleor 6l & & LD <yl wieofl60l (b &! ) 6ummleor
LUmHwere] GUIES&6rledr (major axis) (LOLDLOLY & 6rfledT
RS SHMH&GEF FLOLD.

Letreor T () edlevor G 6uer] emLowiLlD

>

aflevorQeuerl efFigeT SHIGeUSMHEHTET 1 LIl
alemeeleflismeuCln  UaT-eorml@  ellevorQeuer]
L WILD (L.60-.6mL0)S, & LD.

g srpeimer Lelall LUUmenguley &womy 400
RS QFHmemeveiley @WBIGHRMSI.

2|8 ) sinfleflwiev SLUIGIGINMTE 6D
QeweLBHMS.
BT (PG UGS 1008-yLD 31,6007 1q 6V

FOMILILTeNSUN6L BlenmeuBlMSHLUI-LILL S 3|56
(WLERWLILIGS) &6rfl et &L (HILOITEOTLD 2011-6V
WPIQSHSLILIL LS.

6l 60T 6001 | 8VIEITET Q\LIT([H 6ITSH 6160 GleU-MILD 85600T600T T6V
LMF&&LILIL &8l U, D6TISH6TTeV 2 (HeUmdhaLUILIL L
QuIflu QLITHET @ SIC6aI 3G LD.
QULEOWSHNHES WPSHHT (PSS
31,600 (D & 60T L0601 & TG 6T Gl &F 63T 60T .
25T UG, @@OUTWaIh Fe W6flsFeer
©)6LEVLITLNG @ (BHSH S B)6VEM6V.

@0 GOIULILL Brefleé) Ganmbs S <bmi 060 & T8 6T
IMEIG @QHLILITTSET.

SHCUTMSW HILLLILG  2024-1D  Le00T(HeUemy
LicoTeorTL_(h) afleoor Q6 6rfl EMLOWILDITEOTS
QUGS LILI(BILD eTeoTMILD, CHeMAILILIL LTV 2028 aUemT
@WISHGELI-LIL6VITLD 6T6dTMILD FonmLUILIGS M.

ogar  Ume o8 shouurans-uldohg
ANVEREQSTATETLILIL VTN S0V AHET Flev
LGB 86T 6)([HMBI- &6V el evor Qv erfl
60N UM EBHE G L] LIWL6TLMHSSLILIL 6VITLD.

2000-84LD

uetteorTL(® ellevor@euerfl emwwSHens Ll LUmHMw Fev

5861608 6iT
420 000 BT /75 B,
Blemm/&) m 6ot QML (LN&H6L 90 &,
GUITL. 66T
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Operating Altitude

407 km

> VIJAYAKUMAR

Orbital velocity/
Period

7.67 km s (27 600
km hr')/93 min

Humans visited

227 (as of July 2018)

Food needed to

support three for six 3,630 kg
months

Total length of wire
for electrical 13 km
connections

Most no. of days 665 days by
. astronaut Peggy
spent in ISS .
Wilson

Purpose of International Space Station
> The ISS is intended to act as a scientific laboratory
and observatory.

» Its main purpose is to provide an international lab
for conducting experiments in space, as the space
environment is nearly impossible to reproduce
here on Earth.

> The microgravity environment present in the ISS
provides ideal conditions for doing many scientific
researches especially in biology, human biology,
physics, astronomy and meteorology.

Benefits of ISS

» According to NASA, the following are some of the
ways in which the ISS is already benefitting us or will
benefit us in the future.

Supporting water-purification efforts

» Using the technology developed for the ISS, areas
having water scarcity can gain access to advanced

water filtration and purification systems.

Herin/&&eulb/2_ Wiy 736/1086/316
QEFWELI(HLD 2 WD 407 RS
FOOWESHS .
FlemsGeus LD/ MHmIs 767 (27, 600
Ereolh @15106v0f1)/93 B
Q & 60T MI6ITEIT
weflsiEeie 227 (%g:m) 2018
6T600T 6001 1 85 60) & 7
e
D61 HEED &G 20! 3630 96
DTS BISHEHSH G S5
G5 606U WITEOT 2_600T6)]
Ll 60T
@) 6M60UTLIL| & OB & SHTH
GxHemeul LI L 13 SIS
@ emevorLiL &80 L& erfl
6T QLOTE S Herid
Li.6l enow S &6 QLSS N6 e (665
PG BTETS6T a
QBbBGeT [brTen e

Lietreor L (p) elevor G 6u6rf] emL0 WIS B 60T CHMTSHSLD :
> @@ Amlelwey UlaSLMHe D  aUm-CermsE

BlemeUWIDMTHAID QFWLGILID  aleoreorld @&l
SMNGSELILIL(H 6T,

@56T WNHERU CHTEHSLD, eleuoreoniley U165 6eme6rT
GUMA&METEBD  alemsUled e  LeTerml ()
QUIBIOTHE QFW-LIHaS Gl .gaeretley
AHHMEU Gpesemer Ldluflev gmubBHEHCel
WQwTgl.

Lieteot () ellevor@ederfl emDUSH ) 2(60IL0MHSI6TET
516007 FIJLIL @ L6V ITET S 2 ulrflwev, Ln6vfl 5
o uiflwey, @umLN-wevy, eumefluuel  MHMILD
&meuBlemeuuiluiey (meteo-rology) QL& U Flemm&6rflev
UlasemeT  CMOSTTUSMNE& WISF-FmHs
GLpeus llemThIGH MSI.

LieoTeor TL.(R 66007 G\ 6u 61T 60110 LI &5 BH) 60T LI LLI 65T 85 61T
> I0uwifles aleaQelstfl BlmiaieTOmeT HTeredledr

umrjeneuuilev Glpsevor  eufl&:erfley  LesTeormL ()
elevorQeuerf] eMLDWILD [BLOEGEG LIVem6oT | 6fflg SleTeng!
(S16V6V G QU(HMHISTELMIGETI6L 36flE s 88 (HID).

b7 &858 &80 (emseseT

> LeoteormL(h) el evorQleuerfl ML UWSFH 6V
LweTU B &S W eiTer QETHNLHIL -GN EHE
Q& mevor(h) 55 600T6001 [T & SLOUUTH o _6iTem
@ Lrigerfley GuLBSSLILIL L Qg &L (H &6V

HMID &S &FEHGWD (NMEBEN6TL GILIMEVITLD.
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» This could very well be a life-saving difference for

the people in such hazardous locations.

The water recovery system (WRS) and the oxygen
generation system (OGS) developed for the ISS
have already saved a village in Iraq from being

deserted due to lack of clean water.

Eye tracking technology
» The Eye Tracking Device, built for a microgravity

experiment, has proved ideal to be used in many
laser surgeries.

This device tracks the eye’'s position very
accurately without interfering with the surgeon’s
work. Also, eye tracking technology is helping
disabled people with limited movement and
speech.

For example, a kid who has severe disability in
body movements can use his eye-movements
alone and do routine tasks and lead an independent

life.

Robotic arms and surgeries
» Robotic arms developed for research in the ISS are

providing significant help to the surgeons in

(e.g.,
tumours) and taking biopsies with great

removing inoperable tumours brain

accuracies. The same technology designed for
huge robotic arms that help astronauts in space is
being brought back to Earth to do some heavy
lifting in cancer treatment - in the form of a
surgical robot.

Its inventors say that the robot could take biopsies
with remarkable precision and consistency.
Apart from the above-mentioned applications there
are many other ways in which the researches that
take place in the ISS are helpful.

They are: development of improved vaccines,
breast detection and

cancer treatment,

ultrasound machines for remote regions etc,.
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ISS and international cooperation

>

As great as the ISS' scientific achievements are, no
less in accomplishment is the international co-
operation which resulted in the construction of the
ISS.

An international collaboration of five different
space agencies of 16 countries provides,
maintains and operates the ISS.

They are: NASA (USA), Roskosmos (Russia), ESA
(Europe), JAXA (Japan) and CSA (Cananda).
Belgium, Brazil, Denmark, France, Germany,
Italy, Holland, Norway, Spain, Sweden,
Switzerland and the UK are also part of the

consortium.

*Apollo 11:

>

This was the first mission to successfully land
humans on the moon.On July 20, 1969, Neil
Armstrong and Buzz Aldrin became the first people
to walk on the lunar surface.

*Apollo 8:

>

This was the first crewed mission to travel to the
moon and orbit it in December 1968.

*Apollo 10:

>

This was the final "dress rehearsal" for the moon
landing, where the lunar module was tested in lunar
orbit but did not land.

*Apollo 5:

>

>

It was an uncrewed, Earth-orbital test flight of the

Apollo Lunar Module (LM) on January 22, 1968.

*Atmospheric  turbulence is characterised by
different size eddies.

*A fundamental aspect of turbulence is the "energy
cascade," where large eddies are generated and
break down into progressively smaller eddies until

their energy is dissipated by viscosity.
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*Eddies are primarily responsible for diluting and
transporting the pollutants injected into the
atmosphere.

*The swirling motion of eddies is the primary
mechanism for mixing and diffusing pollutants,
dispersing them from areas of high concentration
near the source into the surrounding air.

*A water drop in space is spherical because it attains a
shape having the least amount of surface area. Surface
tension, Spherical shape, No gravity impact: In the
absence of gravity, water molecules are free to move
and naturally arrange themselves to minimize surface

tension, resulting in a spherical shape.

*Super Moon: Occurs when a full moon happens at
perigee, its closest point to Earth, making it look
bigger and brighter.

*Lunar Eclipse: When the Earth passes between the
sun and the moon, casting a shadow on the moon.
*Blood Moon: The reddish appearance of the
moon during a total lunar eclipse, caused by
sunlight filtering through Earth's atmosphere.

*Blue Moon: A term for a second full moon within

a single calendar month.

*A perfectly black body is an idealized object that
absorbs all electromagnetic radiation that falls on it,
regardless of the frequency, wavelength, or angle of
incidence.

*The Moon's axis has a slight tilt, and its orbit
around the sun is also at an angle, which is the
reason for the existence of the permanently
shadowed craters.

*The angle between the Moon's orbit and its axis of

rotation is what causes these regions to never
receive sunlight.

*Some parts of the moon never see sunlight.
Because the axis of the moon is Perpendicular to the
direction of the Sun's light
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*Eons: An eon is the largest unit of geological time.
*Eras: Eras are smaller divisions within an eon.
*Periods: Periods are further subdivisions within
eras.

*Mesozoic Era: Mesozoic is an era.

"Gaganyaan Mission" *

>

>

>

Crews are selected after clinical, psyc-hological, and
aeromedical examin-ations.

Generic spaceflight training for selected astronauts
was conducted at the Yuri Gagarin Cosmonaut
Training Centre in Russia.

The main training center for the Gaganyaan mission

is the Human Space Flight Centre (HSFC)in

Bengaluru.

*The GSLV-F15 is launched on by ISRO at January
29, 2025

* INSAT 3D:

>

This is part of the Indian National Satellite System
(INSAT), which is a series of geostationary satellites
for telecommunications,

used broadcasting,

meteorology, and search and rescue.

*LANDSAT 8:

>

This is an American Earth observation satellite

*IKONOS 1:

>

This was a commercial Earth observation satellite by
United States

*QUICK BIRD:

>

This is also a commercial Earth observation satellite
by United States.

*Kessler Syndrome describes a theoretical scenario
where the increasing amount of space debris in
Earth's orbit creates a chain reaction of collisions,
leading to more debris fragments and further
collisions, potentially rendering Earth's orbit
unusable for future space operations.
*Accumulation satellite fragments, spent rocket

stages and other discarded materials in space.
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