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The Earth & the Universe
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- 3 othey form of Matter & Enevgy -
L—;ummaamab' Hot, denie PO'U’I]::'

. eﬂ'fba StageS“ @)’\H‘&e univeyse aJmPreSSQd — Snfimtehd fmau Pa‘,y]t £$l‘n9ula7;t%]
|ORIGIN_ OF UNIVERSE]

e approx. [3:187 Biuion years old. )

. ”"fdﬂ‘j aceepted Theovy —7 Big Bang Theary [Expanding Univeyse
Hy pot esis]

qu BA NG( THEORY o
. .Acc.ordn’na t0 this 'er.onj, /@ @
N

Univevse — stasted with huge explosiorv
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expanding  outwavds
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From this matteyr, Many groups

of stars are fovmed,
known = Galaxies .
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Stages n development of Uriiverse

g g —p ansiovv
o Stqular atom — —>  Explosion —p Coling douJonOpj;de ex(fm’vcrse
Al un'lverse—’dw sall - Tiny bau violntly - After :3)'0 ! " dropped i
(singuloy Ato i expwole_d Years, sz Means
— Atom— Small Voluwe, [Tremendaous 4500 one iny
finite Temp & expansion] universe Fronsparent Space ¢
i ' galaxies
Infinite  density

FORMATION OF GALAXIEs 8 STARS

o . = i fovym .
. Urfvesse — Sistrloution of Matter & enexgy - Nov UNifo

.

el : o onal  —» causes Matterto b&
¢ Voviations m density — variaon M 8mv;$r% A O Togﬁt"e’{

L—-#Fc)undat?on fox fom:at?an of ga(axies.

_— compytse multitude Of Staxs : -
AR - \jasi distances , measured 11 thousands Of nglxrt Years .

' ' L 90,000 to 180000 Lght Yeavs .
— Individwal 8alaxles diametes = 20 9

FORMATION ~
Accumulatiory of ),  Khoun as Nebulo u(g\,dergo
H(Jéumgen Gas n foynt Nebula. =P i’t&gg}; e
of Massive cloud B of gos
MAJOR FORMS = ' @) SPIRAL GALAXIES www-r_'_’a%? i
b) EWIPTICAL GALAXIES e Redmeofcs.

¢) IRREGULAR GALAXIES.
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[MILkY WAY _GALAXY |- Galaxy in which solas system - ocated

¢ Shaped Uke flat disc with centyal 8ulge: LIGHT \IEAR‘
. Dlameter— bjw 1,50,000 — 2400,000 Light Yyeoxs. - Measure of distance
. estimated — contain 100-400 Bilion Stars. Not time -
> Supey massive Black Hok — Sagitavius R —centre: _ Gight travel _/Sie;ﬁd
] s
- C t 8la goloxyto Milky way. 300,000 km :
« Andsomeda— Closes 19 galaxy Y Wit
suLqe Sun & éortn—
% G LoBULAR CLUSTER &Mq 598000 l<nv
—9n tesms of U ght Years,
2:311 Minutés

SUN
ANATOMY ~OF "MILKY WAY -

| : 3 o e — Became —» fowmab'on of
[STARS] - Localised Clumps of Gas — continue 'tO : i densey S,

— FORMATION— oOceured  approx- 5-6 Billion Yeaws

(o]
— @iant Baus — Hot Gas — Ma:‘nud/’ Hydroge
—> Heliun @
TEocz anwount www-Tliamdemy g
other elements) TRS Red Noies

- Fundamenta) Bu‘\’!d?ng BlOCRS — Galoxies .
— Proxina centauri - closest stov W gosth
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G @ — (O — — i O N,
. \.‘.‘ \ PT
LT . otostay LO'Tae Stay \ @
:\;.5 \ Red Supevyiant Supemovw dlack Hole
[1vebulo.] ®— o — O :
Protostoy Swial stay . i @" o
Red giant Plavieca wnite Quarf
Neéebula

[STELLAR _€VOLUTION |
NEBULA|- ¢+ Cloud of Qas LMoguld hydrogen & Hel'uni] 2 dust n space-

* Bivthplace cf stavs.

" Looks Uke stow, but s core is Net emouah hot — f’m’ NuuLay -fusl‘om ;
T suvrowided by dust — Blocks thelight they emit
- difficult to obseyve — Visible <pechun .

RED GIANT| « Aiametey = 10 to 100Hmes that of surv
: * very bright

www-311 academy-con

* formed duving fater stages of €volution "7RS Red Notes
Runs out of  __ fuses Hydrogerv
Hydvo gen fuel at S ko Heliurve
centey
[RED SUPERGIANT|- Red stay _, Heats up _ Burning last  — causin g Stars
concenses Ffurthey of its Hydroge outey Llayey t0

€xpand outward
* Star 2 Betomes  lovge Ked Gt

Riiacademy - India's Most Popular UPSC-CSE Portal



)

IAS RED NOTES

[PLANETARY NEBuUIA|- outer Loyer of gas & dust — Lost

. . m StOT ) .
= E\qd of_ ks _, sun wilk expanding = wha«anges R N —,%Z’Jt;drf-
Ufesiame Swelup ™ ponand ovbit
Red giant of Venus.

[WHITEAWARF]- small, Hot stoy
L Nudear enexgy supplres— Have 8een used dp
- degenenate mattes —very High density [ gravitational effects]
- last stage e lfe ajde of Stay like sun -

[8lLAck DWARF|- Last stage - Stellax evolution - : Heat
— White dwoxf ‘“fﬁdenuﬂ cooled — N@ !.ongez’ emits T, L:‘ght-
- NO Block dwoxf expected to exist N Unlveyse Yet:
CUPERNOVA |- explosive death of Sto¥

- great propovkion — Pﬁmoaz wsmic —  comes froml
ays Sup eynovac:

[NV TRON STAR|~ Mainly composed of  Neutyons
- produced oftey supevnova -
— Fordng protons & eleckyans — combine to produce Neutyon stay

— Veyy dense S . '
— 9f mass greatey, /ts gravity will be._’ SNk _ Become @
= strong furthey dlack Hole- UG cedemy-
Chandvase khoy LIMIb™Mgxy wiass at which stoy Near the end of ks Ufe cyde o 2o
’: Betomes White mef Neuton Stay 3
above Whith — Stay tollapse to form <: Black Hole.
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[BLAK HOLE |- Form fyom Massive Stovs at end of theivy lfetimes .
- RQuwnsity of Matter — cannot be Measured: wwu-fhamggv’w"

- Grovitaonal pull- great - Noting cam escape )
G'd'stmt sPact, an?und them 81”"”" £, Not even light BRSNS
—_— \ .
[CONSTELLATIONS | -
*Stars:, foming. geoip —s Rea nisable SMOPE = wmb;aataiy;t;n' ov Ursa Majoy]-
« Pamous constellations — Great Beay [Big Aippev or P Meves oviunds
— Ovion [ Hunter] —seen during  wintet pole. stav
- Cassiopéio. — Novthem sky
Pole SKO¥

— Leo Mgjo¥-
BOLE STAR|— stay oF Stowr System — situated n direcion [eavth axis]

— Polayis s Norbnstay — earths, pole Sta¥
—visible only from Novthexn Hemisphert.

Rrmation of Plantts

9 ' 70CeSS
* (With] — dust povbdes . gas Accretiov P 885, Ve
Within Solay Nebula occnsifr?a oowdegd 2 Microscapic pavt des form 9

become
TogetheY Bodies, eventualy
F i planetesimals.

¢ Aisc continue plontesimals qrew through
to ool awretion _ form  protoplanets

L" 'n‘lelﬂ Sot' — sweeping QP all PR Uﬂﬂ] ﬂ"eg

to
Leftover dust, rewy M
Lovgey” L lovges, Oti.e,- profoplanets & blaneks

plantesimals
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R —»
=

Nebul o

FORMATION OF PLANETS

Proto plon ets

= Any plonet outside of oux solor system.
= MQ]O”“-"d exoplanets orbit Othey Stars

L_, But f*recfloah'ng exoplanet § = Roaue,planu-_c
(Not Bound to arny Sta)

The Soloy System .

TRSRed Notes
[sun]— sun is Baw of Hot Gases mainly. Hyorogen
— Sh'lr\ing swface of Sun —> Protosphere
- outer layey of cuns atmosphere —> Thin Hot Gases

L cﬁ;‘mo“ Spiculles

Cwyoynospherc

visible only during  Rudiative
full eclipse - 'ZO.’“‘-
[a‘oldn’Locks Zo@— Habitable zone conw%g
— Region amund stoy where orbiin Core
planets Similax to garth = can suppoyt Protoshere
Uquid WateY

— Neithey +00 Hot, Nov tvo ¢old
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r

lPtAN&Ts | ; it
. cnl bodies — Revolve avound _  9n closed. elluph'cal
solid Heavenuy Stay POLHS P

¢ Plantt — Made of Rock & Metal

* No lialat of its own.

* Shines because it weflects lght of Sun.
* Move Ground sun [west o east]
° quor g Planets [ancLudmg earthy

The Teyreshal The Fovion Planets
]Plomets

v ¥ , i al

Z ® &

Jupiter
Satum
Uvanus

Neptune

[case OF PLUTD]- 9Intemational Astrnomical nit
celestial Body Has to b& m Orbit of sun-
Wi ia cs devvd -,

SUffident Mags — assume Hydrostahc equilibriune IAs Red Notes

norodeishcs
Requ'wed t0

Quolfy plonet

‘Cleared Neighbourhood'—amurd ovbi t
[Pluto Locked. #is) — 0 | Pluto - Bwar planet
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TERRESTIAL PLANETS
LEARTH Lke_ OR INNER MoST PLANETS]

JOVIAN  PLANETS
[IUPITER UKE  oR OUTERMOST PLANETS)

* 4 mnermost planets
' /\ gl
Mercwn& Veruug Mavys
* Fosmed (lose vidini of porent sta¥

— Too waym for gGases to condense to
soud }mfh‘ug.s
» Solar winds- Most 9ntense Neaeyr
to sun, so, it blew Off lots of g
2 dust from Tevrestal planess
« Smalley A QoweY gmng =

could Not Hold .C,Zsc_a.ping 303&

¢ compact | Rocky Surface:
« None — Have Rings, carth — .
Does have RBelts [ Tvapped Radiatior)

. Oy gavth > substantial | planekary

ses

Mo.ame-hc fretd-
* Vvery less Number or No Natura| |+ parge Numter — Natuval o
Satelhte satellites ‘
WY rad emy-to
¢ Thin atmoesphet Iﬂsr o e

* X Outemost pbnets (Gas planets)

<,
J upitey

Latum

Usonuus  Neptune

o Fotmed. ak q‘w‘te distant cabon.

- Solay winds— Not al. that Inténse
[To cause Remgval of Gases]

- larger & Higin 8~mvH—\d
L> Hold. Gases —§aseous planets

* AU of them — planetary Maay\eﬁc‘ﬁd‘ﬂ

— Rings
— lots af Satellites.
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[MERCURY] - dasest +o the surv
- Temp. Range -Y21°c on side fau‘ng sun , 270°c —dark side
— No atmosphere

[VeNus]- closest Neignbouy of eavth -
— extreymely Hob planet — Tewip-=Ybo'C

- Atmosphere - 96% corbon dioxide [CO2]
— Poisnous gases > Sulphur clioyide [S02)

_ ™ Latbern Monoxide [<0]
— only planet Sustain Ufe

venus & Jvonus -
OVUJd P(ane{-_c

Rotabon &ast to
west

- 41 Moor
PIRRS) - Red. Panet
-a5% CO & Reddish dust __» Phobos

~ Relatively cold planet , Two small MOONS —, gormos
~ Lovgest planet of solay systcha
- Mainly Rapid  spinning BalL of @as —
— No Sou ¢ suvface:
[ATURN] - ansist of  Mainly Hydragen & Heliurm
- Q0% Nitogen & . Temp [~ (8 4°c]
— Made of Hydngen odanide-— poisnous Qas.
- Chawadensed by Ring that sumgunds 1t

*a Planet @
veny cna o swsFiscadomy o

[NEPTUNE]- cold 8 dark with its Suface coated wita frozen methane.

espedally clouds of ammoni ce
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5&&" ites [Natwral Moow)

o Heaveny Body that Rewolves axound Planet ‘
*except Mevauny & Venus— au planets have satellites
No Ught Of thelr own

Shine btecauge they Reflect the Mght of Sun:
Biggest Moan of Solav” System = Gany mede [aup;tcr:]
Titan = Moon of Satuvn:

Eovth. Mooy

. Natuval catellite of Eavth:

. Revolves around Earth— In definite Reqular patir .

¢ about Yytr sjze of Eavth in diameter & Ygth In weight
. Moon doeshot have air or Loter Yy

« dts susface Is covered M‘mﬂcvaters 2 Mountains.
* Aays are &Xtremel Hot &
N)ahts ore very wld on. Moon -

[Lﬁeo-n‘es of fosmotion of Maon
@ Doswin— Both &th & Moon - formed o Single  Rapidly Rotating 8ody-
— Whole Mass — Dumb-8ell — eventua
Shaped B1oke out - iacademy-com
= . W7 ]
® Material fommg = The Moon was separated {yorrs |Rs Red Notes

Whot we have at present the depression
occupied by  Padfic Ocean -

Numiber Of satellites
CI46] | wWheords

Heye 05 MOONS
Jupiter qES s

°
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® GIANT IMPACT OR THE BIG SPLAT

- Body of Size of 4-3+times that of Mavs .
L, couided into earth shovily — after earth was formed

* Blosted Lomge poxt of eartn into the shAR:

* glosted portion — started Revolv‘mg avound ot

ed —bresent Moo Gl
¢ Most aCCe-Pttd -Thw-fy L—)e\fen‘hlau-a fo1m P £after y-y Miluon Yem’S agj

[0THER osiecTs IN_SKY]

] cks & Metals ; :
ids - Belt debris composed Of RO -
©fers 3 ke,e;r vevolving bfw 0vbits ~ Mars & Tupiter
- as many as 1,00,000 astevron‘d-
= 3.‘88est astexoid — ce*res LblameteY—
_ smalest asterold — Size of pebbLe,-

— Astemids can wlide with esrth- Lo cottisions.

- Believed that extincion of o wwi-yliacademy
(Maharaghted) = filed up cyatey AR
- Lonay lake Lo formed aftey aste¥UIdL Rs Red Noks
Golision -

€00 kni)

® COMETS — celestial Objecks  formed of Sce &-dust

ouds
— foymed very early from Same gas cl o
: i L— from wmgn othex members — Solay syst€M for

—osbit awvound thé sun- i
N N ) ing atmas |
- Path dISfU?’loedJ , dc sublimates _ Bvignt outflow %uu.w.s
Gta¥t movmg into gas around comet
towards sun LCOM/QJ
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Com i 7 ) 7 2 Radicals
- et may also fmm Ewo tails _—> donised molcules

8 — ane( Of dust - / //
- Tails of comet

L always Point away from Sun *_, carbore ~
Hydroq&1
- Study of Tails of cowet — Shows precenw ——\)—> Uk 9@1 =
\ Nl‘b"oe —
oxy gen .

R METEORS =
e cmall celeshal Bodies —

COMET

enter into earth's atmusphere -
Ls Buyns ac ?Lbﬂ'ght sbreak of Ught

: s e
o $hoot\Y?8 sta Bueis.peol -—a/;mduced bEf fﬂd:! on
o Meteovite = 9f Meteor is big enougv

u S o
L doesnot gets buvnt Up __ ﬁ’;‘fh ftike sfone from

; % % wmp‘&tela SKU] : : JQ :

| NN g FEC

E e MereokoID
i METEOR

Meteoriid — Rock [ asterid ment] ' ‘
. L—-:Bn‘ggfz:aman g-ra'm af cand & orbts the suhn

— Opject  before it enteys the atmuosphert:
: ' ke astevoid Belt WWH- fllacadeny - Ly
)Lia Bauff dzob:sfst /malnly of Objecks = composed Oof §<¢€ - TIAs Red NoTes

= Pluto - wrgest Known ob)eat~

@ KUIPER BELT - Great R
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Evolution of Earthy

=l =
¢ Eavly eovthu - planet eavth :22::;"“ with a thin aﬁsphe\m
— Hot Object Hydrogen  Helium-

o Transfoymabion & evolution of eavth —

e ent
- pexlod bjw oo Milion Years to pres
- Makes planet with — ample amount of woter

T conducive atmosphere

s £avth Mger&d Styruchure
¢ Mattey of atmoasphere — Qeast densi gl
< orth INteNoY different zones g

T cRUST.
‘ thosphere
Formation, of hosphere
+ Lithosphere— Soid, outes PaIRF ; e ed
with gradual Inwease Qi frerenh'ah'ont Bas

° ‘ P densihres
ot o ‘Qu\:lr?;le — in density, S”ne: -?&?avier sinks @ cov®
Ss’? itrszordol stage N Snereases: - lignter Moves fousards surface

with passageof

Timeé
iffrentiation Ouring foymatiors outey Y g—— SOudi ed &
BQlﬂSQd o € 0© '/§\OOY\, eavth CR&T cof;den sed
densite’ stney Heate d up
MANTLE  CORE i il wwu-ﬁmcng?ww «m
SRy TR JRS Red Naks
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Evolution of Hydfosphere & Atmosphere

. ‘Hon— Eavthh  Abmiosphers — Nitagen
present composition — €0 P \-)oxgggen

Loss of p¥imordial Atmosphere
earttr atmosphere

3 Stages n ’
gvolution Of Hot Snterior — evolution Of _
pied. by h‘vina world

earth pmsent
atmosphere

; madi
mposinan 0 atmosphere —2 :
il f Pmcesswaf pm}usUV\ﬂacSls

Decreasced More wV\dem.caﬁ on,
Tempe yature more Rainfull

Rafmfa.u collecked
n deprtssiom

EVOLUTION _OF HYDROSPHERE

sphevic (0,
bh cooling of Eovth) Amo P : '
W atey \/a;gouafstmtedi —"G&o)vad n rai

conden smg

FORMATION OF
OCEANS <

¢vowTioN OF ATMOSPHER E :
‘ ' atmosphee
) leﬁ‘ oling o .
i K 018 e anteg\'oﬁ released  \e—p Coly?’mjned o
N 'M ses & wote¥ 5
Soley winds ga Vapowr

coNtNuouS.
PRESENT volcanic. eyuph il ~Process Hrougho
ATMospers. ) 4 conbibuied WO VAPOUY) o [uanich gases LWere
A Gases nto outpouring frome

apmosphere INfen 0¥

&

WWW- rTiacodenty -
JRS Red Noks
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