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* Earth is the third planet from the Sun and the only known planet

that supports Iife./q%ﬁ?ﬁﬁ?ﬂﬂﬂﬂg%ﬁ?waﬁﬁéﬁﬁm
Iuq &

e Also called the “Blue Planet’” because ~71% of its surface is covered

by water. / 39 “Hei1 ag” ot F&T1 STTdT & Rifds TP PP 71% Idg ST
3 ol g8 8

* Formed about 4.54 billion years ago from the solar nebula (cloud of

gas & dust). / gedl &1 fAATOT PTIT 4.54 3R9 a¥ Ugat AR gt (R 31k
e[l & d1GeT) | g34T 2T




Early Earth was: | GRIR® W oft—
» Extremely hot / 31cf9 I
- Molten surface / fd@cil g3 dde
* Frequent meteor impacts / IR-dR 3cbIfUs] & bl

Differentiation process: / ﬁa)z‘lww Yfabar—

» Heavier elements (iron, nickel) sank — core / TR ddd (cligl, fAde) i do U
—> Bgdb
 Lighter elements rose — mantle & crust / g ded 39 3T 30 — Hee 3R YU
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Geological Time Scale / 3(1\37311%}7 wHo UHTAT :

* Hadean (4.6-4.0 bya) - formation, no life /
+ 23 (4.6-4.0 3R9 94 qd) - gdi &1 Qw01 Sfiaq &1 319G

* Archean (4.0-2.5 bya) - first life (bacteria) /

» 3TfHT (4.0-2.5 3RT 99 gd) - y2H Sfia (daifan)

* Proterozoic (2.5-0.54 bya) - oxygen increase /

+ RSN (2.5-0.54 319 a¥ Ud) - aRIHSe & 3iTaRdisr bl gfg

* Phanerozoic (0.54 bya-present) - complex life /

» RIS ® (0.54 3RT 99 Qd-adHT) - 3ifed sfiaq &1 fas™

bya = billion years ago




Y I T T T T I T T T T T T T T R T R Y
Position of Earth in the Solar System / W#Wﬁ@ﬁ

» Order from Sun: Mercury — Venus — Earth — Mars / G J 6H: §8 — [eb — gadl — HTc

» Distance from Sun: ~149.6 million km (1 Astronomical Unit) / & | G31: P11 149.6 Afed=
fedt (1 @INelT ShT13)

* Lies in the Habitable Zone, where temperature allows liquid water. / Jg ¥&1 I &3 § R&Ad g,

T8l dTIHT a¥el STl & 31f%cd &I 31qafa a1 8|




Selectionway

The Habitable Zone RS SempaTac)

7~ =
" TRAPPIST-1

Inner Solar System

Green bands represent the orbital distance from a star at which temperatures could
allow liquid water on the surface of a planet. While this depends on other factors, including the
presence of a suitable atmosphere, it's a useful way for astronomers to begin sorting among

potential targets in the search for possible signs of life.
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Shape and Size of Earth | Y%t &T 3THIT T ATT

- Shape: Geoid or Oblate spheroid / 3T6R: fA8s AT AT AT
 Slightly flattened at poles / gdi &R IS T
- Bulging at equator / YHeT ¥&T W 3WI g5
» Irregular shape due to: / 3IfAAMT HTHR & BRUT—
> Uneven mass distribution / GdHTH &1 3TAT fadror

> Rotation / guid
> Gravity variations / I[BdTHYUT H IRTGd
» Equatorial bulge caused by centrifugal force / 3Hed 3UR UG-G g1 &b BRI gl gl
- Equatorial diameter: 12,756 km / YHed AT: 12,756 fBH]
» Polar diameter: 12,714 km / &d1a A: 12,714 fHH]
e Circumference: / Iifa—
> Equatorial: ~40,075 km / YHeH: &PTHT 40,075 bl
> Polar: ~40,008 km / §[dI: &PT¥T 40,008 fdsH1




» Rotation / gUiF

» Earth rotates on its axis from west to east /

»gedt 39t ¢¥t R 9fFH A qd B 3R gAdi &l
» Time taken: 24 hours / IHY: 24 &

Fa A & £
V. ,,:'IZ/.-';'/_‘:,,:-'{ . S,
4 on /’/‘ z * 5 SGAD

@ - Direction of

» Causes: / GRUTTH— —
»Day and night / & 3R @ -~ South Pole
» Apparent movement of Sun / Jd & Udid g1 areft 1fa
» Time difference / JHY BT 3R




0e00000eeee00eec000ee00000E00ECCTE
Revolution of the Earth | U2t &T Ufdgharor '

* Revolution means the movement of the Earth around the Sun in a fixed path called an orbit.
/ afeBHoT BT 312 ¢ Yedt &1 g & IRi 3R v fAfda gy, 5 wan (3iifde) Fad &, & gaeml

» The Earth revolves around the Sun in an elliptical (oval-shaped) orbit. / g2t I & ARI 3R
ErHquTBR (3STHER) HaiT § RHBHAT B! |

* Time Taken for One Revolution / U YRBHUT H P14 Tl JHY

* One complete revolution takes 365 days 6 hours (365" days). / Udb ‘];Uf qf¥epHOT H 365 fe& 6 e
(3654 f&) &PId &

» These extra 6 hours are added every year. / & 3ifaf¥t 6 &¢ & ¥ 3 ¥&d &

» After 4 years, the extra hours become 24 hours (1 day) — added to February. / 4 98f & 91§ &
tfafvh ¢ 24 & (1) 8 31d €, g Beas! A 38 fean i1 81

» This year is called a Leap Year (February has 29 days). / %0 a4 &\ &7 a¥f &gl 3111 8 (HRast & 29
fem g1d &)1




* The Earth revolves from west to east (anticlockwise when seen from the North

Pole). / gedt afgw & qd & 3R afeehHT Sl 8 (3R §d | g9 TR HTad)|

* The Earth’s axis is tilted at 2312° (23.5°) from the vertical. /EZEﬁ bl g asaafsr\r A

23120 (23.5°) gPI gS &l

* This tilt, along with revolution, is the main cause of seasons. / Jg gJPId qf¥pHUT &
12l B B3l BT T BROT &




QQQCQ99999CCQQCQQCQC?QQQCQQQCQQC;

Effects of the Earth’s Revolution /gza‘r @& GIIFHHUT & T
(a) change of Seasons / 3l A afedde

—Different parts of the Earth receive different amounts of sunlight during the year.

/ a9 & SRTH gedt & faftrar weh &1 I BT UHT2A 31ePT-31eT HEAT § YT ST g
—This causes Summer, Winter, Spring, and Autumn. / g4l RTINS, offd, add MR

IRE FHqV gid! &l
Position / fXafd Hemisphere / Tt Season /3kd

March 21/ 21 91 Both / Il Spring (Equinox) / a¥d (faga)

June 21/ 2151 Northern / a3t Summer (Solstice) / e (31TA1d)

Sept 23 / 23 fGdeR Both / Gl Autumn (Equinox) / 2R< (fareen)

Dec 22 / 22 fedeR Northern / 3a3t Winter (Solstice) / 2ftd (31Td)




Northern spring/ Northern

SUUthE‘rﬂ fa” 21. March S'DthhE'rﬂ S
Periapsis
_ 3. January
éEquinm{
E AN f‘;&}ﬁi
Line of Solstice
21. June 21. December
. ARS
oﬁﬁ?%ﬁﬂ
S
xf:fl"";'&ﬁﬁ
Apoapsis
3. July 23. September
Northern summer/ Northern fall/

Southern winter Southern spring
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(b) variation in Length of Day and Night / fasT 3ile 21 &1 srafel & ufeader

» Days and nights are unequal due to revolution and tilt. / 9ReHOT 3R &1 & gIH1d
& HRUT fa 37 I NI T &)

* Equinoxes: Day = Night (12 hours each). / ﬁﬁ'q’: fee = 319 (UAB 12 €2)!
» Solstices: Longest or shortest day. / 3-id: & idl IT AdH BleT f&Al

(c) Formation of a YearRX [/ atf &7 foiarfor
> One full revolution = 1 year. / U 0l fepHOT = 1 9|

(d) Apparent Movement of the Sun / J &1 gdia giet are3t arfa

e The Sun appears to move northward and southward during the year. /a4 &
ERT A 3R 3R gfaor fenm A Iretar g3 wdid giar &1

» This is due to Earth’s revolution, not actual movement of the Sun. / Ig Y2l &
qf¥eFHOT & HROT &IdT &, g B aRdfdes Iifd & HRoT 81
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Difference Between Rotation and Revolution

guieT AT URBAT & dff=r diaT

Rotation / guld Revolution / 9i¥epHUT

Earth spins on its axis / 92l 39 A TR Earth moves around the Sun / 92dl Jd &
gHe & TIRY 37 g &

Takes 24 hours / 24 €¢ &PId g Takes 365" days / 365V4 f&1 eTd &

Causes day and night / f& 31k 31 €Il & Causes seasons / FU §-Icl &
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Interior of Earth /gza‘)' 1 srial® Foaar :

Crust (Outermost Layer) [ 3[addl (Aad d1Edt Ued)
General Features / I fAQydre

* The outermost and thinnest layer of the Earth /

+ god} &l TaA 181 3R HAGA Ielefl W

* Makes up less than 1% of Earth’s total volume /
» J2fl & Hd AT BT 1% A H HH UPTI

* Thickness varies from 5 km to 70 km /

- IeTE 5 fBH I 70 fFH as Mg & 81
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Types of Crust / arqﬁz‘)'z);w :

(a) Continental Crust [ AgTGIHT afadci
»Found beneath continents / AETEII & < U1 STel! €1

»Thickness: 30-70 km / rhaé: 30-70 foHt

»Composition: Granite, silica & aluminium (SIAL) /

»UET: AA18¢, RAfAST vd vAfaaH (SIAL)

»Density: Lower (~2.7 g/cm’) / gcd: BH (¢PTHT 2.7 g/cm’)
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(b) Oceanic Crust [ AFTANEIY a[add}
»Found beneath oceans / HgIPRI & A ‘?rl'g»jF STt 81

»Thickness: 5-10 km / AleTs: 5-10 o
»Composition: Basalt, silica & magnesium (SIMA) / I3<HFT: ddTee, Afd®r vd

AR (SIMA)

»Density: Higher (~3.0 g/cm?®) / g9cd: 318 (PTWT 3.0 g/cm’)

Importance | A& N
+ All life exists on this layer / 9 YR &1 3fta g3t wvd o= g1 SITeTT 8
Contalns minerals, soll, water and natural resources / $HH @A, aT, STeT AT




Crust 0-100 km

/ Lithosphere
thick (

crust and upper-
most solid mantle)

Mantle

Not to scale

To scale
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Mantle (Middle Layer) | Heeo (Frer Uva) =

General Features / dTATT [d2adre
+ Lies between crust and core / Ig YU} 3R Hga & o A gidl &)

» Thickness: about 2,900 km / HIeTS: PTHT 2,900 foti

» Makes up 83% of Earth’s volume / G2l & Bl JR—IA- BT &P 83%
YT

+ Rich in silicon, magnesium, iron / fAfd®, A=W 31 gt @ TGl
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s Subdivisions | IuforHmar

(a) Upper Mantle [ FUét Acs
» Extends up to 660 km / 660 fHI d& faxgdl

» Includes: / 2MAT §—
+ Lithosphere (rigid, crust + upper mantle) / fA2If@HIR (HR, YIS + HT Hed)
» Asthenosphere (semi-molten, plastic nature) / TR (3H1el-gfdd, wifesd UPHfa)
» Source of magma / 31 &1 Hd|

(b) Lower Mantle / faldst dAcs

»From 660 km to 2,900 km / 660 faHt & 2,900 fott a1
»Solid but under very high pressure / 31 3[aRT #, R AP 1 & 31efi|
» Temperature: 2,000°C - 3,700°C / dTYHTH: 2,000°C ¥ 3,700°C
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Special Feature: Convection Currents

faely faolgdr: ddg< SIeTe

 Heat-driven movements in the mantle /ﬁ?ﬁ H 31 9 344 &1 drefl
Irfa=m

» Responsible for: / 39d felU 3vRGRAI—
»Plate tectonics / @ic faadfAd!

»Earthquakes / Y4

»Volcanoes / SATATHHE!
»Mountain building / 9dd fA#{oT
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Core (Innermost Layer) /.W (Taar gt uod) ;

General Features /[ ATATRT fd2l9are
. Lies below the mantle / #ed & 7 RAd &l 21

» Radius: about 3,500 km / f33T: P11 3,500 fast
* Composed mainly of iron and nickel (NIFE) /H@?I?Fﬁﬂ 3R Ak (NIFE) A g1 gl 1

» Extremely hot and dense / 37cf8& 34 Ud JgA|

(a) outer Core / 9Tg] boxich

» Depth / 3TETS : 2,900 - 5,150 km

» State / 31937 : Liquid / gd

* Temperature/ d9H : 4,000°C - 5,500°C /

- Responsible for: / 3TRGRAIT— Generation of Earth’s magnetic field / 92di & JdbiT aiF
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(b) Inner Core / 3Tdfesh dbogh
»Depth / &S : 5,150 - 6,371 km

»State / 31d¥AT : Solid (due to immense
pressure) / 31 (A AAD GId & BRI

»Temperature / d9HIT : up to 6,000°C

»Density / g9 : very high (~13 g/cm’) /
HAIDb MfeP (PTWT 13 g/cm’)
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Major Composition / Yqd

Thickness / HieTg State / 3d3l e

5_70 km / 5-70 faeht Solid / 31 Silica, Aluminium / fAfd®r,

Magnesium, Iron /

Mantle / #eed 2.900 km / 2,900 f&Ht Semi-solid / 31ef-aH AT, oTieT

Outer Core /dIEI I8 2,260 km / 2,260 fHl Liquid / &d Iron, Nickel / eligT, Adse

Inner Core / 3T 1.220 km / 1,220 fseft Solid / 31 Iron, Nickel / ofigT, fAde
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Plate Tectonics | @2 fdadfaal '

* Plate tectonics is the scientific theory that explains the movement of large rigid
slabs of the Earth’s outer layer (called tectonic plates) over the semi-molten layer

beneath them. / wie faqdfA$l ag dsifAe Rgid & st gedt &I a1ee) wRd 6 98 FSR
fYeTI3il (38 ¢RNAS i Hel irdT ) bl i A 3rel-gfdd wd & FHw & arefl 71fd i

HHSITAT gl

» These plates move slowly (about 2-10 cm per year). / 3 @%aga efiR-efiv Terelt &
(SPTHAT 2-10 JAHY wfe a)|

* Their movement causes earthquakes, volcanoes, mountain building, and

continental drift. / 391 31fd & BRI qﬁ:‘.q, Eﬁﬂ'ﬂ@, qdd fAnior qar agrgidi favemg=
gld &
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Why Do Plates Move? (Driving Forces)
2 Fal Ferdt &7 (AT §e)

Plate movement occurs due to mantle convection currents: / @iei &l 3fd
Hed & g9 aTell Hag YR & BRT &l §—
»Heat from the core causes mantle material to rise. / d<d o fieq
dTell 3T & BRUT Hed BT Ygref HUR 3547 &l
»Cooler material sinks back down. / 3T 9gref 4: 1 &Y 31k g4 3711 8|

»This circular motion pushes plates above it. / Tg b1 31fd W AT




Why do Plates Move? (e =t Ield 87)

Plate Tectonics Theory:
Lithosphere is broken into large, rigid

plates. (¥Ue HS TSt, HoR wicl H T

' =S
Convection Current Theory (Arthur / \
Holmes): {E 2]

Currents of hot rising magma and

cooler sinking magma drive plate @ 4 A
movement. (Tdg- 4R [Agid: 71 A7 . .

hT HUR I5&-T 3R e ATHT hl i ST
wiel ot i 3aT 81)




Main forces | AT &1

-

Ridge Push - Plates slide away from mid-ocean ridges.

\ﬂagzr-lﬁ%’qw-mmﬂuﬂaﬁﬁmwagm%’l

-

Slab Pull - Dense oceanic plate sinks into mantle.

\ﬁaﬂﬁ—wmlﬁ'&ﬁ?ﬁﬂﬁﬁmél

-

~
Mantle Drag - Movement due to flowing mantle material.

\ﬁ?ﬁéﬂ-ﬂ%ﬁﬁ?ﬁwﬁaiwﬁﬁﬁwﬁn
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Major Tectonic Plates of the World
CL IR L R-CEUCE R Y,

Indian Plate collided

» Pacific Plate (largest) / W2ITd e (A9 dsl)

* Eurasian Plate / W e with Eurasian Plate —

e African Plate / 315h1h! e formation of
» Indo-Australian Plate / 81-3{R¢feldd ©e Himalayas /

| WRA wic BT AT
* North American Plate / 3731 3R] wie e A eHIE — feared

» South American Plate / gfaof 3MRBI wie qdaY &7 FAmtor
- Antarctic Plate / 3icTdbfed @i




Pacific Plate Pacific Plate

Somali ~

Plate

¢
T ST

Antarctic Plate




Major Plates: Pacific,
North American, South
American, African,
Antarctic, Eurasian,
Australian.

(T Wi URId, IR1
3R, IET0T 3R,
A3 1)

Minor Plates: Cocos,
Nazca, Caribbean,
Indian, Philippine.

(7Y i< ik, ATSTen],
eI, YR, fthetldi= 1)

e ——— M
(\Q""" /?/(fw ) 2 o e
8 Nl S 4 B
D D= “"\\ 3 f/‘

i .-~ <
- 4 9 s )~) . ,‘g” T —
> g8 '\_, . y A ':3 <__\ (% ¢
./ \\\/_/‘/ \A.\SQ__ _‘;::/:-JC%)\\,. ' \ > ~N— <3 o 4\}% )\&} :
e 2 i )‘/2 Y QO _ S : |
\:% '-;:) G {/ ::;\u (——: &) ‘ > S
S ‘ f 7 D = : -
. rL/ﬁ Eurasian Plate

~ North A\lﬁ’e%ican p i’J%/ o
Plate ~T./ W%
\ . (/ Z K
- & N "
\\. _ [ \).Caribbean Pacific

Pacific Plate

uRiRe

Ring of Fire (F7 off s
WIA): Horse-shoe

shaped region. High

earthquake/volcano

zone. Wz ia &
SITRTR &1 §191 Srafdes

Wery /CaTeT @l a1 1)

- American
Plate

Antarctic Plate

SARZIC Ueie
06 g '/\7 ) S
T W P == 5




Tectonic Plates & The Ring of Fire
faadiqe wid 3R 31 g1 (Ring of Fire)
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Ring of Fire: Home to 75% F;é Pi ate ¢
of volcanoes and 90% of
earthquakesi

Plate Boundaries:

* 1.Divergent <£25
(Moving apart /

STURY)

Plate

Pacific Plate

+ 2. Convergent &6 |
(Collldlng/m) (

''''''

. 3. Transform &#&

(Sliding / *UIcR)
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Types of Plate Boundaries | @€ HIATIN &b GHTY

(A) convergent Boundary (— <) [ sffa&rdt Hia

» Plates move towards each other / ©¢ Uh-gHR bl 3R
dGl 8|

* Oceanic + Continental — Volcanoes (Andes) /
TENIPRI + HEIgd — Saramd (Andes)

 Continental + Continental — Fold Mountains

(Himalayas) / HgTgIid + AEGIM — afeld 9dd

(Himalayas)
» Oceanic + Oceanic — Island arcs (Japan) / HgIAPRIY +

HENPRIEI — gid 919 (Japan)

Convergent plate boundary: subduction zone
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(B) Divergent Boundary (— —) [ 3/q&rdt dfiam

+ Plates move away from each other / @i¢ UG-gER §  "woemeeetomsy
» Mid-ocean ridges formed / H&I-HgRIPR R 944 gl

» New crust is created / T8 Y4l &I fAnior giar 8|

* Example: Mid-Atlantic Ridge
(C) Transform Boundary () / aféadt it
+ Plates slide sideways / @ie ur9f fgon # fuerdt €1 e bundary

» No crust created or destroyed / 9 @l T8 YUl a1 &,
A T8 &l 21

- Causes earthquakes / b4 34 &ld { —
» Example: San Andreas Fault (USA)




Types of Plate Boundaries (e HiHT131T < UhR)

Divergent (3TTdTRY)

Moving apart. New
crust formation.

| H"s‘

Convergent (S1fHTRY)

Colliding. Mountains &
Trenches formed.

(THRMET Tdd 3R G
&1 fAAtoT))

Transform (FUldR)

Sliding horizontally.
Earthquakes. No new crust.

(&fasT F9 I fgerT| Y@yl

Pl 75 YOUC! Tal)
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Effects of Plate Tectonics | W 2aNAaFT & TNa

Phenomenon / 9¢d1 Cause / BIRO]

Sudden plate movement / @el &l

Earthquakes / Y4 N

Volcanoes / STl Magma r'ggﬁ%W%ZOHGS /

Mountains / 9dd Plate collision / ©Icl &bl B Td
Ocean basins / HERIPRI 3Td (4fA) Seafloor spreading/"‘:I'EF;‘FTT-IFI$IFI'\’3IT\r
Trenches / 3Td (¢d) Subduction of plates / @@l &I 3{¢FIRUT




Anatomy of an Earthquake (YT <h! T=<)

Fault Line

(42T 347)

Focus / Hypocentre

(ST he)

Epicentre

(Stferche)

Focus (Hypocentre):
Origin point underground.

(ST he: gt & iR g feig STai
YehU = BidT 8)

Epicentre:

Point directly above on surface.
(31ferehg: Tdg IR ag fdig STt thihd &
&k SR BT 8)

Fault Line:
Fracture where energy is released.

CRIELE])




Anatomy of an Earthquake

Yebq bl FRTHI

Epicentre (31f8dg)

Point on surface above Focus

Sudden release of energy along
fault lines causing shaking.

(YT @131 &b 1Y FHalif Pl
S RETS1)

Focus / Hypocentre (357 &g)

Point of origin underground




P-Waves (Primary): (d-a=7t (smafaen))

- Fastest (7-8 km/s). (T dvi; 7-8 fehdl/3)

- Longitudinal / Push-Pull. (3¢ / §Utg-faRe )
- Travels through Solid, Liquid, Gas. (ST #regH -
3G, d, 9 - § T[oR Jehd! g)

S-Waves (Secondary): (TH-a< (fgdiaen))
- Slower (4-6 km/s). (&t 4-6 fh1/T)

- Transverse / Up-Down. (TU<Y / $UR-1)
- Travels through Solid ONLY. (chael 3 H Tl 8)




Surface Waves & Shadow Zones (drdt & ofte orar 8)

(C'"fsat) Surface Waves (L-Waves):
, - Most destructive. Last to arrive.

e (G feerehR | AT R 3id |

Outer Core 3Tdl %I)
CIREIS)
Inner Core Shadow Zone:

(3R &ls)

- Area where waves are not detected.
(a8 & STgl a7l el Ugddll)
- S-Waves cannot pass through liquia
Shadow Zone Outer Core.
il (TE-a et a8} ehie @ el TR Fehell )

103°




Measuring Earthquakes (Y<hU <kl HTUA)

Limitless

-
o

Richter Scale (Raez 94H1=)

- Measures Magnitude (Energy).
(TRRETOT/SSTT AT 8)

- Scale 0 to 10+ (Limitless).

O=NWHAULIONOOW

Xl

x  Mercalli Scale (93ehett Q5T
Seismograph (RHIUTE) i _ Measures Intensity (Destruction).
- Instrument to record seismic waves. ﬁ; GIEGIACEINEIEGIE)
(MehUTT M ht Repls hed aTelT I71) ' -Scale 1to12.




Types of Earthquakes & Tsunamis

(Y59 & UBR 3R JAR)

" -
- ">
s
' % |
- .'

i
\

N\ AN

/-.

Tsunami (ATY):

- "Harbour Wave' (Japanese). Caused by undersea
earthquakes. (Deep Ocean Blue:

(‘GG oTe¥' | THg del W YU & BRI (Slate Gray:

Earthquake Types (&9 & JYHR)

- -~
- -

- Tectonic (Plate movement) / fdadfA®
(Deep Ocean Blue:

- Volcanic / Sareirq&t

(Deep Ocean Blue:

- Collapse (Mining) / @&l
(Deep Ocean Blue:

- Explosion (Nuclear) / fa¥®bie
(Deep Ocean Blue:

- Reservoir Induced (Dams) / &ie] 9Rd
(Deep Ocean Blue:




Liquefaction
(mrida dravikaran)
- Soil behaves like
liquid.

Tsunami (Harbour Wave) -
Sea floor displacement.

Other Effects: Landslides (Y&d¢i-), Avalanches (BHTE@a), Floods (dT3).
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Atmosphere of the Earth /Wﬁﬁﬂ' T ATHHST

» A blanket of gases surrounding Earth / gedl @I 9RI 3R
A 8R4 grefl IR B wdl

e Protects life from harmful radiation / 8fA®R® fafsIor
A 3fta Hi van Hedl 8l

* Helps regulate temperature / d9HM Bl fAARAdT &1 A
AT Bl 8l
» Composition: / TAT—
»Nitrogen - 78% / AT8eIs - 78%
»0xygen - 21% / ATFASH - 21%
»Argon, CO, & others - 1% / 319, CO, T4 3171 1 - 1%




Atmosphere Is a mixture of gases held by Earth’s gravity.

drgHS Gl o TFahyUT gIRT AT T 7141 <1 A7 8

3. Biological Modification

3. uifde T2

2. Volcamsm (Degassing)

2%@@%(@#@“‘)

Earth S lnterlor released

1. Loss of Primordial Atmosphere

1. MCH AYHSA BTER

Hydrogen and Helium lost Photosynthesis by life forms

due to solar winds. water vapor & CO.,, added Oxygen.
IR Za13il & BRUT ESEIH 3R gedl & 3idikdd YT A STe areq YBIR[ HHOT gRT AIgHSH A
giferam &1 JaT 31| 3R CO, 7 gV 3{TeRTor o3t
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Others (1%) Gas & Composition N9 3R =T |
B . oo, | ATEES(N,) : 78.08%
" Ifhtrcjgen (N,) : 78.08% (Gt SR)
y SRR (0,) : 20.94% |
| | 2% Oxygen (O,):20.94% ( < ’) ’
| : 0
n Argon (Ar) : 0.93% "’*"'(:'G]%g%?%
- || 4 Carbon Dioxide (CO.,) : | el ST831ia183 (CO,) :
e 0.037% 0.037% (HH8139 719)
4 Trace gases: Neon, Helium, Methane, Krypton.
y/ gen N9: far, giforam, Hiel, o)
\ |
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s Layers of Atmosphere / Wﬁﬂ?ﬁ

* The Earth’s atmosphere is divided into five main layers based on temperature
changes with height. Each layer has unique characteristics and importance.

» J2dl & RIS B HAT8 & "I dATIH J gRRad- & TER IR Ui JRT 9l A 91T IR ¢
Ui W $I 319 fafre fadudre 3R agw g

»Lowest layer, closest to Earth’s surface

Ja fAre! W, 31t gedi 6 Jdg & gad fAae gidl 8|
»Height / ""m—v.né : 0-8 km (poles), 0-18 km (equator)
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- Contains 75% of atmospheric gases and almost all water vapour / agHS 6l
TPTIPT 75% N 31 &PMPT WYl STefared 331 R § 9T18 SiTel &

* All weather phenomena (rain, clouds, storms) occur here / It AR geame
(a9, I1Ge, ) S IRd & gicll &l

» Temperature decreases with height / 3dTs 9G4 & AT ATIHTT TedT STdT &l

» Upper boundary: Tropopause / 341 HIHT: AT (Tropopause)l

X Example: Clouds, rain, winds, aircraft flights




perature decreases with
m in the Troposphere.

| &inHSE A TS b H1 ATIHH
| o g o 2

Ll
6.5°C decrease per 1 km

gfd 1 feHt 9= 6.5°C 6 FHt
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Normal Lapse Rate S\~

HATHIT &I Q¥

« Atmosphere is heated from
below by Earth's radiation.

aIgHed AId I g2 & fafhor
GRT T BT 2
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Temperature Inversion

Definition:
qfeHTeT:

Temperature INCREASES with
helght (Negative Lapse Rate).
1S & A1 AT99H T 2l

'C.oold Air -
ostgar

. ’ -~
. 4

vwarm AIr - inversion Layetl
ITH dIY - AcshHUT Y d

| Conditions Required:
HTGTH 20d:

1. Long Winter Nights
__ i GEIRHEIRIG)
| 2. Still Air (2rTd a1g)

4+ 1 12-: ;_% i %_ = 3. Clear Cloudless Sky
= EE BB = 1B =lll = - (JT% dATGeRfad THI2N)
= PRI = = |R= = i 25




Short-wave
solar radiation

B Long-wave

terrestrial
adiation

(

DGR RIE:|

8 Water Vapor (ST dTsd)
'8, Carbon Dioxide (CO.)
4. Methane (CH,) .
@& Ozone (O,)

o* Nitrous Oxide (N,O)

Note: Nitrogen Dioxide (NO.,)
Is NOT a greenhouse gas.

Ale: ATggIo STSAHTRATSS (NO.)
U MHe39 319 8l &




e Equator: Less insolation
due to clouds.

- | e qmeR @T: ISl b HRUT Jgl
H:ﬁﬁlq hH I
80% , . 8% : @HT%
Reflected Inc.ldent .. Inqldent Reflected e Tropics/Deserts: Max
Light Light /4 N\ Light Light insolation (Clear sky).
' RN o IWHfcael: ATH HHE P
e Fresh Snow Albedo: ~80%
(Highest)
o d%: ~80% (Jaifer®d
Ucus))
" Most Light * Ocean Albedo: ~8%
lezeling (Absorbs heat)
o HENIPR: ~8% (TdIfed FHHT
Fresh Snow Ocean MM BT &)




2. Convection 3. Advection

2. 9dgq

Ay
[ }< /\ Wy

[ Ghapess
A

1. Conduction

Heat Source ®

THTET s

[} Cool Water

d

at transfer between Vertical transfer of heat Horizontal transfer of heat

molecules through direct through air mass movement. due to wind (e.g., 'Loo').
contact.
e Tueh & A1eaH T ULsH & aTg ST I TIfd & HTeTH | FHEAT gaT <hl TTfd & hIRUT HSHT T &t
o<l SSHT ST WATHTR0T| bl HEATER (ciaad) TATHIdR0T| LITHTAROT (IST8R0T: ‘)|
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»Height / 3918 : 18-50 km

»Contains the ozone layer / 313119 Wd g1 # 418 311l €1

»Temperature increases with height (due to ozone absorbing UV rays) | FHaTs
& g1 A9 dedT g (RNfPB 3T R WRIdI fHRoll &1 3/a2nfid Sl 8)1

»Very stable air — ideal for jet aircraft / IR 3icid f@&R el § — 31e faur & farv
3UH |
»Upper boundary: Stratopause / U1 HIHT: éﬁtﬁﬁ (Stratopause)l

4 h
M Importance: Protects life from harmful ultraviolet radiation

Hed: BB R® WRIAI fafesvor A sfiaa 6 321 Hvd1 8|




Stratosphere / GHATIHSH

Ozone Layer / 3l wRd

l Layer 2: Stratosphere / URd 2: GHATTHSH

Key Features / & fasivarg

® Extends up to 50 km.
50 forHT dep faeaTial

® |deal for Jet planes (No turbulence).

oie faamy & foru smeel (ahis faeiy 730) |

Ozone Layer (30-35 km) /
3T URd (30-35 fohst)

# Protects from UV Rays.
gdt fohrort & &1 et B

# Thickness unit: Dobson.
HieTs SopTs: Sfeq|

® Montreal Protocol (1987): Phase out
CFCs.

Hif~ede ietaniel (1987): TUHET ot geT|




T R TSI
:

»Helght/"m_tl'l'é 50-80 km

»Coldest layer of the atmosphere (up to -90°C) / ARHSH &I AGH Sl IR
(dT9HTT -90°C dh)|

»Temperature decreases with height / 3918 §¢1 4R dATYHTT "edT SITdT gl
»Meteors burn up in this layer / 3¢bI0 gt 4vd # 37 ST g
»Upper boundary: Mesopause / U1 HHT: #HYTST (Mesopause)l

~

‘® Importance: Shields Earth from meteoroids.

egwd: Sopbifus] A gedt & v Hdl ¢l

J
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4. Thermosphere [ dTIASS
»Height / 4TS : 80-400 km (or more)

»Temperature increases sharply (can exceed 1000°C) / AT9HH diddTl A d&dT &
(1000°C J 4 311 & THaT 8)|

»Contains ionosphere / IRAHSH s 9¥d H 1T SITdT gl
»Auroras (Northern & Southern Lights) occur here / ggl U 3IRRT (3791 Ud

afaoft g[efier wepren) @S 2a &
»Enables radio communication / 32 IR A UER—I®b aldl g

~ h
X Importance: Absorbs X-rays and gamma rays

Hewd: URI-Y 3R 31T fB0N &) 3r92nfd Hdl 21 )

o
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Layer 4: Thermosphere / arads«

e 80-400 km. [

e Hottest Layer (lonosphere).
o &g TTH Ud (STTITH3) |

e Reflects Radio Waves.

o 2T AT Y WRIatad

e Up to 85 km.
e 85 fohH! dohl

e Coldest Layer (-100°C).
o Jad 331 UXd (-100°C) |

e Meteors burn up here.

o IohITUS Tpl STeld Bl

Layer 3: Mesosphere / A&gHsH
’
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»Outermost layer / T dIgR1 4R
»Height: 400 km to ~10,000 km / 3dT8: 400 &t @ F1RT 10,000 BT a5 |

»Very thin air; merges with outer space / a1 3icid favel &id! g; a1l 3iafver A
faefia & st 21

»Contains light gases like hydrogen and helium / g18sts 31K giferad i
gochl I UTS AT g
»Satellites orbit in this layer / 3T31g 3! WRd & 9R¥eHHT Hvd gl

4 R
X Importance: Transition zone between Earth and space.

Hevd: godl 3R 3iafvar & € FhHuT 87 & w9 § B Bl gl )

o




Layer 5: Exosphere & Boundaries / U3d 5: afgHse 3R HIHTU
= - i e e —

~
~
e —————

Exosphere / dfgHsd

e Qutermost layer (Hydrogen & Helium).

Karman Line / <A & Isotherm / GHATY 34ET: y ;'_;,(_, e
e Space boundary at 100 km. e Line connecting equal temperature points. - 7 £ rxt a0 .
e 100 P R aReTHrdmT o THE IUHM aret fgail ot Site areft ¥ E R
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N New way of Learning
i
/ .
./ |

Summary Checklist / QRIST dehfeie

Highest Density / 9difeieh 8-icd == Troposphere / &9 {3

Ozone Protection / 31T §R&T == Stratosphere / GAATUHSH

Meteors Burn / IcchilUS Siei-T - == Mesosphere / H&IHSH }

Radio Comms /a0l TR =% |onosphere / TATHSH J '

@ Lapse Rate / g9 &¥

=% -6.5°C per km j
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Hydrosphere | cTcTHSCT =

* The hydrosphere includes all the water present on Earth, in liquid, solid, and
gaseous forms. It covers water on the surface, below the surface, and in the

atmosphere./ﬁﬁﬁgﬁﬁqﬁwmwmQﬂmﬁ%Jﬁaﬂ,mﬁﬁ?ﬂﬂﬂﬁ
qTIT STTdT 81 39 Adg W, Ade & -1d dAT aRFHS # 3uRAd 3Tt Afffard g

» Oceans regulate climate via thermohaline circulation. / HgRIPR 2H{gciTed RGTROT
& HTEAH | STetdry ol fAAfAd &ed gl
» Water cycle maintains: / 3Tc1 9 §10 34T g—
»Temperature balance / dT9HTE A

»Rainfall / qui




atmosphere (0.013)

Selectionway

New way of Learning

vapour transport 0.030

.-’3;'}"_.{
o, L
pl’eClplta'[IO,;‘ ;’f prec1p|tat|on to
to water 0. 320;’_,’ : /land 0.110
§ 1 evaporation by L
f land 0.070

evaporation by
water 0.350

-l - : *\'s-

Mlak /rlveré
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p— runoff 0.030

pth of 4
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Where is Earth’s Water?

Atmosphere Living things
3.0% \ 0.26%

Rivers
0.49%

Surface/other
Freshwater 2.5% freshw/ater 1.2%

Total global Freshwater Surface water and
water other freshwater

wamps,
marshes
2.6%

Soil
moisture
3.8%

Credit: U.S. Geological Survey, Water Science School. https://www.usgs.gov/special-topic/water-science-school
Data source: Igor Shiklomanov's chapter "World fresh water resources” in Peter H. Gleick (editor), 1993, Water in Crisis:
A Guide to the World's Fresh Water Resources. (Numbers are rounded).
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Biosphere — Earth as a Living System
dadser — T# difad guielt & *7 # gt

* The biosphere is the narrow zone of Earth where life exists. It includes all living
organisms (plants, animals, microorganisms) and the parts of land, water, and air

where they survive. / Stadge gedl &1 ag HHIof A7 & 181 sfia- I/ 1aT g1 596 9ol
shifad ymoft (e, a3, Yaastia) a2am Yff, 5e 31K 9 & d 9PT A € STel 9 Sffdd gd gl

Components of the Biosphere / olddises &b Hedb

»The biosphere is formed by the interaction of three spheres: /

Siqred 9 Al H IRUNG fohar A 99dT1 8—




. Lithosphere (Land)
RI3dis3 (3(f3)
»Provides soil and nutrients / a1 3R
I Ted WSTH Bl ¢

»Supports plants, animals, BIOSPHERE
microorganisms / Uiel, 9[31i 3R

JeHsiidl BT HTYR| gw e i
»Example: forests, grasslands, deserts {

. ¢ &
o
" ‘ _d\p | l‘ ‘
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. Hydrosphere (Water) [ 5ic53i3¢3 (c63)

»QOceans, rivers, lakes, groundwater / HgIPR, :rﬁzﬁ, sl Ylcll
»Supports aquatic life / STl Sfid &1 3TER|

»Essential for all organisms / J¥t 3fiqi & fete 31fAarRd

»Provides oxygen, carbon dioxide, nitrogen / 3TcR{I5T, BT STS3TRITSS
3R ATSSIST HEH Hdl &l

»Protects life from harmful solar radiation / 8ff®R® AR fafeIor A sfil9q
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Earth’s Magnetic Field | Uit &T Jadhiar 8 ’

* Produced by movement of molten iron in outer core.

dIgl dadb H fieet g olie &1 31fd A 3= gdr 8|

- Protects Earth from: / gdl &bl I&iT HvdT E—
»Solar wind / R Uaq

»Harmful cosmic radiation / 8ifA®R® dglisid fafevor
»Helps in navigation (compass) / f¢2n-fAeRoT § Yeras (G|




Selectionway

North
Magnetic Geographic

Pole | North Pole /\

| South
Magnetic
Pole

Geographic
South Pole |
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Earth—Moon System (Advanced)
gf—=igHAT gonett (359d)

Tides and the Earth—-Moon System / vdie-3TeI Td qed?-ii?.'EHT YuTTe3t
» Moon’s gravity causes ocean tides / IgHT PT I[BcdTHYUT HFHPRI # SAR-HICT 34

BT &l

» High tide occurs on the side facing the Moon / IgHT &I 31R dTct ¥PT # 3= 59K (818
2133) el &|

» Spring tides: New Moon & Full Moon (Sun + Moon aligned) / 39d SAR: 3T Ud

gfotar (I + <igHT U Hiel A)
» Neap tides: First & Last Quarter (right angle) / {8 aR: u2H vd 3ifan aqaier




Selectionway

Moon'’s Gravity .

High Tide

, 4
. .
-t -
4

2 e S o s o Neap Tide / s
SPringsidey deidioiiy ) Vol ~ Neap Tide / fA

”
o—.
i

ot SEED TSNS S e,

New Moon & Full Moon ~= 77 7~ | = - First&LastQuarter ™77
~ (Sun + Moon aligned) 5 * RS (right angle) " 90,

N\

-
S ——————

Sun Earth

Earth  Earth
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Eclipses in the Earth—Moon Systew

Y- gAT GuITelt H 0T

Solar Eclipse [ I A0 Solar Eclipse

»Moon comes between Earth and

Sun / TigHT gadl 31k g & = 3m
STTdT 81

»QOccurs on New Moon / 3TATdXT

& & g gl
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Lunar Eclipse [ d¢ AgUI .
»Earth comes between Sun and Moon / qzaﬁ '{[!f 3117 _‘ -
dgHT & i 30 STl 2 L 4

W
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