Selectniorv\f\ﬂqy

lew way of Learnin




'+ The solar system is a family of celestial bodies bound together by the

! gravitational force of the Sun.
+ HRIASH Th Wl TUST T URAR &, S FI & TRcarehyoT gt H T 3T
©l

« The solar system includes:;/@RASH H QAT &

* The Sun — I
Eight planets — 31T 9g
Their moons (natural satellites) — 3cch 3UIUE (CIFEﬁ-IEF SUJIE)
Dwarf planets — dlel 78

Asteroids — U@TTEE (AETPR G [U3)

Comets — YD
Meteoroids — 3cdlTUS




The sun is a star and the centre of the solar system.

G T R ¥ 3R ARaise @ e

Composed mainly of Hydrogen (~74%) and Helium (~24%).
HET TU W SIS (~74%) IR AT (~24%) T T &

Produces energy by nuclear fusion (Hydrogen — Helium)

ATTRAIRT ol (BTS3TeTd — SIforId) ERT Sl 3cUeed hldl
Sy

Accounts for 99.86% of the total mass of the solar system.

GRASH & Dol GTHAT BT 99.86% o &

Source of light, heat, and energy necessary for life on earth.




Internal structure:
core

Structure/Layers of the )

Subsurface flows

- Photosphere

ceore HTIT Prominence _ . | #
L D 7 *",:..-;
* Innermost part — HAddT HT e L i
2 < g Flare
» Temperature: ~15 million °C — ATUHAT: FTITHIT 1.5 B °C ot S N
S - e Ssig=T T Chromosphere
/

. Nuclear fusion occurs here — J&l ATTHPIT Tl &IAT & '

Corona

2. Radiative Zone/XTsufed S (351 fafhIoT 819)
» Energy moves slowly outward by radiation — ZaiT TafehoT gRT PR-4R areX & 3R ST ©
3. Convective Zone/dedded S (dad &)
* Hot gases rise, cool gases sink (convection currents) — ITH T U 3odT &, 3T I o TR § (e
YTT)
4. Photosphere/®ICIEHIIR (FY hl T T

+ Visible surface of the Sun — I &I i¢@Ts S drell e
* Temperature: ~5,500 °C — dTUHATA: TITHIT 5,500 °C




Internal structure:
core Selectionway

radiative zone Subsurface flow:
r convection zone N
S u n Prominence

5. Chromosphere/shTAIEHIIR (A 1 olTel G dTell 819)

Sun spots

Flare

Coronal Hole

Thin reddish layer above photosphere — BICIFHIIR th U Tdell ollel 9T hl T \‘ .
6. Corona/sRIT (A hl gredl UXd)

Outermost layer — TdH T T

Seen during solar eclipse — I TAFUT th FHAY TGS Gl &

Extremely hot (millions of °C) — TR ITH (@l °C)

Chromosphere
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T he Eight Planets of the Solar Systen

 Order from the sun

1. Mercury
2. Venus
3. Earth

4. Mars

5. Jupiter
0. Saturn
/. Uranus

8. Neptune
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CLASSIFICATION OF PLANETS

 Planets are classified into two categories:

0 IET Dl & ATOAT A TIfichd TohT 1T &

1. Inner (Terrestrial) Planets (3TdRe (TAA) ITE)
» Mercury, Venus, Earth, Mars/d%, QIsh, G, HITeT
> Rocky surface, high density/Jecrel Odg, 3Td Udcd
> Few or no moons/& T iy IGHAT el
» No rings/ls T el

2. Outer (Jovian/Gas Giant) Planets (dTe&xlI GrOT/TdATeIR) TE)
> Jupiter, Saturn, Uranus, Neptune/Jg&¥uid, 1<, 31207, d3UT
> Large size, low density/d2 3ThR &, hH Gedcd dTel
» Many moons/&s TGAT
> Rings present/EITvI?TEH’?TTJ\‘CT%‘F
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Mercury is the closest planet to the Sun, and is also the smallest in the solar system.
U I & Y [Fehe [EIT 7Te & 3R AR Aol o1 ad oieT Te A ¢

Its close proximity makes it hard to see due to the Sun’s glare.

T &P Igd UME Tl o PROTFY H THD T $H WAl DS il ¢

=y ..1
. . il

: " It completes one revolution in 88 days and has no satellites or atmosphere. |
g 88 foal 3 g & aRT 3R veh uReharm Qi Xl & 2T 30 IS ST IT AGHS Ael Bl |

One day on Mercury equals 90 Earth days, and its mass is 1/18 of Earth’s mass.

‘.

o

Y W Teh f&eT gt & 90 & o sRIaR BT & 3R FHBT GcIATT YT & GeIAT &1 1/18
©l

« Mariner-10 was the only artificial satellite to survey its surface.
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Venus is the closest planet to Earth, and is often called its twin planet due to their similar sizes.

[k Gl & Fad fAdhe YT I8 § 3R 31U AT 3ThR & HRUT 3/ G &l S[SdT T el ST ¢

It Is the brightest planet in the sky and is known as the “morning star” and “evening star” because it is visible just

before sunrise and after sunset.

g HTRIRN A HIH THDTAT TE & IR FIIGT | Ugel AT FIFA & d1¢, Q1S ¢ & hRUT 3T "UTd: dIRT" R "L

JRT" el ST &
Venus completes one revolution in 225 days and rotates in 243 days, making it the only planet with a rotation

period longer than its revolution.

[eh 225 Tl H I o IRT 3R Teh TRAAT T T & HR 243 &l A Teh GO AT &, T8 T& ThATT IT & ol
EgUT hlel 38Hch TRhHAUT dhiel H 3Th &

It has no moons and, like Uranus, rotates from east to west, opposite to Earth’s rotation.

SHh PIS TGAT A4 & 3T TS 31007 718 Y ave O & ufRier feerm & goie aear ¥, St g2 & goia &1 faadia e

Venus Is also the hottest planet in the solar system.

eh HIR AST T T 37TAR I g M T
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Earth is the only known planet that supports life due to its optimal distance from the Sun,
moderate temperature, presence of water, life-supporting atmosphere, and ozone layer.

gl TehATT AT IS & ol §F 8 3UGeh qll, ALIHA dUAT, STel &1 SUREATd, SlaeT-Herae argHs o
AT 3T W e BRUT SATded bl GAYA Sl B

About 71% of Earth’s surface is covered in water, giving it a blue-green appearance from space.
QY Y STITHIT 71% HcTe STel F T &S &, o1y IARET @ Ig Ared-8X 37 hy fe@rs ST &

The Moon is Earth’s only natural satellite.

TGHT Gt T THATT 3UIE ¢

Earth’s 23.5° axial tilt causes seasonal changes.

g ST 23.5° T &N FehTd F TR I BROT Il ¢

It is the 5th largest planet in the solar system.

e TN AST BT Uradl I 937 TS &

Its equatorial radius is 6,378 km, polar radius is 6,356 km, and I1ts perimeter is approximately
40,000 km.
SHPT HACIEIT 35T 6,378 Tohall, YT 32T 6,356 TehdAT & dAT 3T TR 13T 40,000 Tehady

Y
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Semiminor axis (b)

Earth
Aphelion ' Semimajor axis (a)

July B 94.5 million miles
152 million km

Perihelion
January

91 million miles i

147 million km

« Earth rotates on its axis from West to East (anticlockwise).

+ QAT HUAT G OR GfRH & g (5T 1 T fe=m ) g &

<
G
% .
66‘

* Time taken in one rotation is 23 Hours 56 Minutes and 4 Seconds.
+ Teh EUTT QU el H Gl &l 23 T 56 fAeAC 3R 4 Qs 9T &

» Rotational speed is maximum at the equator and minimum at the poles.

gt a1faY Ty Y@ WX 31fed e 3 Yt W =g el B




%> Revolution of
* Earth

» Earth revolves around the Sun in elliptical path.
+ gl FA &b IRT 3N SrEgrepR T2 H TRePAT Hlcl &
* Time taken In one revolution is 365 Days 6 Hours 9 Minutes and 9 Seconds.
+ Teh UREhaAT QI el A Gl bt 365 & 6 € 9 fiee 3R 9 @ehs oora &

 The Earth’'s revolution around the sun and the tilt of its axis (23.5°) causes the seasons.

+ Y b IRT IR GdT T TIRAAT 3R SHBT G T S[hTd (23.5°) T AT DT HRUT TAT &




Northern spring/ Northern winter/
Southern fall 21. March Southern summer

Periapsis
3. January

>

éEquinﬂx

n:lf";‘&}ﬁ\ f
: \
Line of Solstice
21. June { 21. December
. ARS
$o '
e '
Apoapsis
3. July 23. September
Northern summer/ Northern fall/

Southern winter Southern spring



Mars, the first planet discovered outside Earth’s orbit, is known as the “Red
Planet” due to its reddish appearance, caused by iron oxide (rust).

HITS, G Y heTT & I WIS ITAT Ugell TS &1 olle b JHTFATSS (S9T) b hROT
2Hh ool LT & BRUT 3H "ol U el STdT ¢ |

[t takes 687 days to complete one revolution around the Sun.

I & IRT 3R Teh GIRAAT T hled H HITST bl 687 T o91d & |

Mars has two small natural satellites, Phobos and Deimos, with Deimos being
the smallest satellite in the universe.

HITST & &1 BIC Ul 3UTE o—hiad IR AN, [FTd STA SI811s 1 qad
BICT 3UIE &

The highest point on Mars is Olympus Mons, the tallest volcano in the solar

system.

HITST WX I ST AT N0 Hied &, Sil GRAST T Il ST STl & |
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» India’s ISRO launched Mangalyaan (Mars Orbiter Mission) on November 5, 2013, and it successfully entered Mars' orbit

on September 24, 2014.
o A P ST (ISRO) ' 5 AJRX 2013 &l HITAITA (AT HiTdeT TARA) 1 gaIgoT fohar 3R I 24 TAdaX 2014 &l
AR IdTYdch FHITS hT HaTT A YA AT IT

» India became the first nation to reach Mars on its first attempt.

-Wmﬁrqﬁé’rm:ﬁr [ wﬁrﬂmaaraml




D Ah A b Y 22 mh =l

Jupiter is the largest planet in the solar system.

geuTd ARFAS FT TIH I37 TE ¢

[t rotates rapidly on its axis and is surrounded by faint rings.
IE 370 G R T doil AT & HR 38D IRT 3R T ol (Seel) UTT ST &

Jupiter takes 11.9 years to complete one revolution around the Sun and has 92 known satellites.
JeEUld Bl I & IRT R Teh GIRPAT T I H 11.9 IV o191d & 3R $Hb 92 +1d 3UIE ¢
Ganymede, the largest of them, is also the biggest satellite in the solar system.

g el gad 931§, S GRAST 1 JaQ 987 3uds i &

The planet's atmospheric pressure i1s 10 million times higher than Earth's.

SH IS T AIGHASATY Td GLdT &l Joldl A 1 S I[AT 31D &

Jupiter's Great Red Spot is a continuous high-pressure storm, creating asymmetric storms on the planet.
gEEUid &l AT IS TUIC Ueh eINAR JAT &1 dTell 3TT-GId dTell il &, ST TS U ITHATA (ITHATHA) JhIAT bl TFTHATOT I
gl
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L AN

* Uranus was discovered in 1791 by William Herschel.

o YIAH (310T) T Wist 1791 H TaTergd g2l gRT 1 315 A

It is the third-largest planet in the solar system and is named after the Greek god of the sky.
+ g GRFSH BT AIERT TIH T3 TS & 3R SHBT AT TR &b JATAT ST b ATH U @M ITT
» Uranus takes 84 years to complete one revolution around the Sun and, like Venus, it rotates from East to West. o
o IIAH Pl FI & IRT 3R Teh TRHAT G it H 84 IV olITd & 3R TS Qb T IS Y & UTRIH TG A gAdT &

» Its bluish-green color is due to the presence of methane in its atmosphere.

. 5 argFee 3 3 P SUTCAR & HROT SHHT 11 Arerr- a7 o 2 B

* Through a telescope, it appears greenish.

+ AT (CNEPIU) T WA WX Ig &0-47 fe@rs ar B

» Uranus has five rings named Alpha, Beta, Gamma, Delta, and Epsilon and 27 known satellites.

o YAAH & UTd TeTT &—3Tehl, 1T, IMTHT, Secl 3R TiTHard—3iR 38d 27 JATd 3UIE 2
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MOON

* The Moon is the Earth’s only natural satellite.
o TGHAT YT BT UhATT UThidd SUIE &
» It s the nearest celestial body to our planet and plays an important role in

natural phenomena like tides and eclipses.

. IE THAR UE b Tad Ache Ua @ameha U & 3R Sar-HTeT Tam T80T oA
T cieh AT H FAETYOT HfHBT fFHTT &

Origin of the Moon:
» The most accepted theory is the Giant Impact Theory:

> Tl TR A a1 SIe sFtee 2R (Ffaehie Rigid) el Siar &
* About 4.5 billion years ago, a Mars-sized body collided with Earth.
o TITHIT 4.5 3R Y Ugel, HITSA &b PR DI Teh U5 gt § Tars |
* The debris formed the Moon.

o S THUT A ScUcel AAS o TGAT &bl [AATOT fohaT|



Average distance from Earth : ~ 3,84,400 KM.
gedl @ 3 Ed g : ~ 3,84,400 fepalT]
Diameter : ~ 3,476 KM

T : ~ 3,476 ThaT|

Gravity : 1/6th of Earth’s gravity

I[ecAThyUT : GfY & I[ocd ol 1/6|

Because of low gravity, astronauts can jump higher on the Moon.

hH TEcATHYUT & HRUT, IANET AT TGAT WX AR 54T e, Hhd ¢ |




* The Moon rotates on its axis and revolves around the Earth.
TGHAT AT U W AT & 3R Gl &b IRT 3R TRBAT HIT
Y

Time taken for both: 27.3 Days

gl A 9T arelt AT 27.3 e

Rotation
and
Revolution

Due to this, the same side of the Moon always faces Earth.

gHch PIRUT, AGHT T Teh & U&T &AM Gt T 31X I&dT &

This Is called synchronous rotation.

3‘@ THBITelh ELUﬁFr (Synchronous Rotation) &l SATdT ol

Iy TN S B S Saah DDy s e Dl @D T s e e | DSy

» Apogee : Moon farthest from Earth
» Perigee : Moon nearest to Earth

e Blue Moon : Two full moons in one month




Moon landings

If successful, Chandrayaan-3 will make India the fourth nation to successfully land
a spacecraft on the moon, joining the Soviet Union, the United States and China.

- Soviet Union
uUs
® China
India
Serenity
CCCCCCCCCC
Tranquility
e Moon T
aaaaaaaaaaaaaaaaaa -
Apolio
The American mission
that fir ded h
on the in19

mission landed on the

- Chandrayaan-3
. . [ targetlandingsite
— ':hff.;_#;'j“/
Chandrayaan-2 7

Lost contact with lander
aaaaaaaaaaaaaaa

IMPORTANT MISSIONS OF THE MOON "

Apollo 11 (1969) — first human landing (Neil Armstrong)

Ul 11 (1969) — Ugell AT oS IT (el HTHECI)

Chandrayaan — 1 (2008) — Discovery of water molecules

TSI — 1 (2008) — UTAT e IUL3AT T WisT

Chandrayaan — 3 (2023) — Successtul soft landing near South Pole.
AGATA — 3 (2023) — GTETof Yd & UTH el FIFC TSI

Lander : Vikram

oleX : Tashad

Rover : Pragyan

U : U=

Point : Shiv Shakti Point
gisc : foa i uise

Launch date: 14 July 2023
Landing date: 23 August 2023
Launch vehicle: LVM-3 (Gaganyaan rocket)

Landing site: Near Lunar South Pole

Mission type: Technology demonstration + scientific exploration
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Other Celestial
Bodies

0 Comets (YHD):

* A cometis a small celestial body made mainly of ice, dust, and gases that revolves around the Sun in a highly

elliptical orbit.
+ YHhd Teh BICT WY U & S AT §U T I, Yol HR AT @ IeT T & AT I & IR 3R A SIUGThR

peTT A AT &

* When a comet comes close to the Sun, the heat causes it to glow and form a bright head (coma) and a long tall

that always points away from the Sun.

.+ ST YgThg T & UTH 37T &, A GF & 913 & BROT ag Tt oI & 3R U ThIe R (BIHAT) AT T it U

JAd] %, <] %ﬁ’?ﬂ’ F[él' a l T 3R J&dl %| Orbital period: ~ 76 years
e Ex HaIIey’s comet Type: Periodic comet
Last appearance: 1986
° SETEI0T: &oll T QE,qéh—qf Next appearance: 2061

- e e VIOVes In a retrograde orbit (opposite to planets)




» Asteroids are small rocky celestial bodies that revolve around the Sun, mainly found in
the asteroid belt between Mars and Jupiter.

+ &IGIT BIC TTar WallehY U3 g1a & o g & aRT 3R gAq § 3R q&T U § IS a2
geeafd & drg U §JgaIe Ucel # It Jid ¢

A meteoroid is a small rocky or metallic piece of matter that moves through space and orbits the Sun.
mﬁgae—a?ﬁmWwﬁwwmwm%ﬁmﬁﬁﬁw%mqﬁzﬁuﬁwm%l

It is smaller than an asteroid and often comes from broken pieces of asteroids or comets.

IT &5 U BIT Bl & 3R 3R &gl AT YHABGHT & T2 BT gehs! U Tl ¢




* A meteor is the bright streak of light seen in the sky when a meteoroid enters

Meteor (3¢<hl):
B 3 Earth’s atmosphere and burns due to friction.
+ SId PIg SeehlTUs YT & aigHSH H TAA AT & 3R TUUT & hRUT STl 36T &, el
HTRIN H TGS G dTell THDIST YET Pl Sohl hed o

» Itis commonly called a “"Shooting star”.

. U AAIA: "TCal ART el AT B




Meteorite (3¢hITUS/SchIH)

* A meteorite Is a piece of a meteoroid that survives its journey through
Earth’s atmosphere and reaches the Earth’s surface without
completely burning up.

+ SoehITUS (IT SeehIRA) SeehlTUS o da ¢ohsl &idl & oif §2dT & digASd |
IR THT T G e STeAd1 3R gl f Fg T Ugd I ¢



'CONSTELLATION ——

» A constellation is a group of stars forming a recognizable pattern in the night sky. e e o T e

« Different constellations are visible in different seasons. > \,
| +
/

+  3TCIIT-3TEIT FHJ AT H HeIT-37el9T AeTTASH fG@TS St &

* One of the most famous constellations.

. g I yiig AeTIdAS A A A U g ' ' "
» Consists of seven bright stars. U rsa .
*

. ard [ 8 g1 & o
I ATd dHARGR dRT 4 | MajOr

* InIndia, it 1Is known as Saptarshi.

o+ T H 28 AN & ATH | SATAT ST & The Great Bear \\,“

* Helps in locating the Pole Star. Constellation
+ IE YT AR P TUTT T I H GG AT ¢ ' '

* Visible in the northern sky throughout the year.
o Il HT 3L 3ThILT H few@rs &ar &




One of the brightest and most easily recognizable constellations.
I I THADGR IR ITATAT H Ugdldad A9 AGTIAS A H 8 Teh ¢
Appears like a hunter.

g U FAPRT HT aiE @S &ar &

Three stars in a straight line from Orion’s Belt.

IR Y doc T T ar Al Y@r # g

Visible during winter nights.
giear & Tdl & @S T ¢

Used by ancient travellers to identify seasons.

. Wuﬁﬁmm&’wﬁ%ﬁfwmmml
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Northwest, February Evenings

H Persel »
:: <€ Chi Persei

 Forms a W' or ‘M’ shape.

. Segin
+ IUE'W' AT'M’ HThR JeTdT &

» Named after a queen in Greek mythology. Ruchbah o

+ g ITch URTTOTh HUT T Teh AT &b ATH U I@T 91T ¢
» Lies opposite Ursa Major In the sky.

+ IE THIA H 318 AR & TIuia T&Ud ¢

* Helps locate the Pole star.
+ I Yd IR BT FATA TdT A H HAEG Il &

* Visible in the Northern Hemisphere. \

+ g S ety H GWTs ST & Caph e

e Gamma
Schedare Cassiopeiae

Cassiopeia




4. Leo ( The Lion)

Leo

Appears like a lion

Ie A P aTE Gd@rs & | P .

Brightest star: Regulus
TIH THADBGR dRT: W[l

Best visible during spring
IHd H I8 37 e G@re T g

One of the zodiac constellations

Ig TTA Teh b ATITHASHT H 9 Tch ¢ |
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* Means greater Dog

+ SHHDI Y § "IST Hal” |
» Contains Sirius, the brightest star in the night sky.

. 3gH AR @1ar &, S AT b 3TRIRA BT JIH THDER dRT &

* Visible during winter

. g Fical & e@rs &ar g




6. SCORPIUS

—— C —

~——

» Shaped like a scorpion

+ IE TATF & 3TPR T aIdT ¢

* Long, curved pattern of stars

+ AR &I odT, JATIGR U BidT &

* Bright red star Antares at its centre

+ ZHb hg H TADGR ollel IRT TTRH &
» Best seen during summer

. I b AFH F TIY 3= ae @S ar g

* Prominent in the southern sky

+ g STATOT HTRIT H YHE &7 ¥ @S T &

Selectionway

- Scorpius constellation

o Almya

e ARt ores

Best time to view: July
and August.
Highest point in sky:

Around 2 pm in mid-July. R R N
e shoula o

o

‘Graffias

4 Dschubba



> KUIPER BELT

* The Kuiper Belt is a ring-shaped region of the Solar System located beyond Neptune (30-50 AU from the Sun).
+FIW doc HRHASH T Teh Sooll HThR dlell &1 &, ST AU & W YT & (T 8 30-50 AU)|

It contains small icy bodies left over from the formation of the Solar System. Kuiper Belt
*HH BIC THIe TUS MM & St HRASS & AHIT & HHT H & o Bl

*Named after astronomer Gerard Kuiper.

+ SHDI ATH WINIATEN SRS FIUI o ATH U QT 317 ¢ |

Uranus -

/" 'Saturn

*Objects Found in the Kuiper Belt: .’ . |
YUY Ao A UIT 1 arer il '

o Dwartf planets: Pluto, Haumea, Makemake

o i UE: TO[Cl, BIA, AThHAh

Neptune
o Icy bodies (Kuiper Belt Objects — KBOs) \ R SN, E I o
‘ . . $i v -l ‘:f.. % uter
o Thiel U (EF?{CITW 3—11@3—21‘\':[— KBOs) o A5 - : 58 Solar System

o Comets

* Y]




DWARF PLANETS

« A dwarf planet is a celestial body that orbits the Sun, is nearly spherical in shape, but has not cleared its orbit of other objects.
+ dIT TE Teh WIS TUS & SN JF I TIRAAT T &, STITHIT INAThR HThR T T &, elfched 3T haT ol 37 Ul & ATH ol fhaT &
» Dwarf planets recognized by IAU:
+  IAU gRT AT UTd 9l I
1. Pluto — most famous dwarf planet
CofeT - FE ORI AT 7T
2. Ceres — located in the asteroid belt
A — TE[SS doc H U
3. Eris — largest known dwarf planet
TRY — ATd T I37 dIAT TS
4. Haumea — elliptical shape
BIH3T — ErEgAThR 31ThR
5. Makemake
HThATh

Haumea Makemake

Selectionway
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- Why Pluto is considered a dwarf

 Pluto did not clear its orbit.
+ Tolcl o 370 héaT bl TTH el TehaT|

» Reclassified by the International Astronomical Union (2006).

» AU TEEIATHDB JfAT (2006) gRT GeAdiiepet femar aram)

Selectionway

New way of Learning




