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- Earth is the third planet from the Sun and the only known planet that

supports life. | gedt &t & dtarer ug 8 3ite vahaiTa SiTd Ug & wel olaet daid 21

V\

- Also called the “Blue Planet” because ~71% of its surface is covered by water. /

gel “afiest Ag~ oft BT A1a & Fatids 3ehl 3ITHIT 71% HAE A3 & bl §8 &1
NN NN P~

- Formed about 4.54 billion years ago from the solar nebula (cloud of gas &

dust). / edl &T faATfoT BITHIT 4.54 325 T Uged &Hie AlgedT (e 3ie &3 &

se@)dgamen T o ~—




Early Earth was: | RI&®

- Extremely hot / 3{cfele e
- Molten surface /[ g8 @dg o N
. Frequent meteor impacts / g1e-q1e 3cbIfds] &b

Differentiation process: /| TarAZIHIor Glghar—

—

- Heavier elements (iron, nickel) sank — core / 3Tl ddd (lel, foidc3)
s Ie S Horas .
. Lighter elements rose — mantle & crust / g&<b ded FUe 3T I — HAcs

st ———







Geological Time Scale / 373'3'"@&" AT YHT<
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o/ Hadean (4.6-4.0 bya) - formation, no life /
2R3 (4.6-4.0 312d aef yd) - gedt &7 faaAfor, Hiast &7 sieima

o S e . .W??A
-, Archean (4.0-2.5 bya) - first life (bacteria) /
' anfEast (4.0-2.5 317 a5 Idf) = eret oftaat (; )

N

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

YIeelAls e (2.5-0.54 3ied av Ud) — areises A 3iTerefioret &1 gle

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

V' Bsoleleilzes (0.54 32T _gdATeT) - A2 oflaet &1 BT
\/\-—\/ —
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Position of Earth in the Solar System | JlTFHZeT
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Order from Sun: Mercury — Venus —
Earth — Mars [ A & H3T: &I — 2[ch — gt
— HIS

Distance from Sun: ~149.6 million km (1
Astronomical Unit) [/ 4 & & SIT8T
149.6 fRISTST fasa (1 @MSTT sh1d)

Lies in the Habitable Zone, where

temperature allows liquid water.
qg 2gel a9y &1 # RN &, 7igT ardaiel dees
I3 & 3ifEdd b1 scqafa aar 2




The Habitable Zone Sixs Compasison
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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.



Shape and Size of Earth / et &T 3iTb12 Td HATT
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+ Shape: Geoid or Oblate spheroid / 3TbTe: ﬁzﬂg?;

M

. Slightly flattened at poles / §dl e &gt ima? 1
+ Bulging at equator / 3[31¢q 2&T U2 331t g5
Irregular shape due to: / 3ifalafad 3TeBTZ & HTZTT—
v Uneven mass distribution / ool &T 3&HTT ﬁHE'UT

v Rotation / gufa,_/
v Gravity variations / I[&caTBHT A Gfdddal

\/\-——"

Equatorial bulge caused by centrifugal force / g 3l ATl

§¢3 & B1evl glar &1
Equatorial diameter : 12,756 km / 3{HAET ATH: 12,756 fas1

I gt

Polar diameter : 12,714 km / g1 JTA: 12,714 fasa1
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circumference: / afefe—

- Equatorial: ~40,075 km [ H{HAEZ: 3IT3IT 40,075 fdsHl
e

N ™ ™

+ Polar. ~40,008 km / §[d12T: 391391 40,008 fa53H1
TN —

Rotation and Revolution / qUfeT Td GlRaBHTT e

_ Circle of lllumination

+ Rotation /gufa |\ -
o Earth rotates on its axis from west to east /
o Gedt 3rqafl ¢t ue ufler @ qd b1 3z gadt 2
o Time taken: 24 hours [EAT: 24 G
+ Causes: /TRUMHA— ~—_
» Day and night /f3s 3fizera
o Apparent movement of Sun / gd &1 udid giat are3t a1fd South Pole

o Time difference /AT HT3de ~~— —m———-—
—

Equator




Revolution of the Earth / gedt &7 qfdcsaror
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« Revolution means the movement of the Earth around the Sun in a fixed path called an orbit.

/ afesharur &7 31ef & gedt o1 2ref & arel 3 veb (AR vel, fAd &en (3iTfde) sed & 3 garen

The Earth revolves around the Sun in an elliptical (oval-shaped) orbit. / Gedt & @& arel 3iie
defqarente (3isTehTz) el A ufdshan Hed 21

Time Taken for One Revolution / Ch GRPAUT R SIS dIST AT A

These extra €

After 4 years, the extra hours become 24 hours (1day) — added to February. [/ 4 gufa are g
AR e 24 52 (11357) g1 a1d & AR Beadl A oz Rar arar 2i

This year is called a Leap Year (February has 29 days). / C& atf &1 Slq af g1 virar & (weadt #
\_/\,\/\ %/\/\
29 f3sT g1d &)1
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o The Earth revolves from west to east (anticlockwise when seen from the North Pole).
N ™

gedft ufar & gef 1 3ile ufdssan wedl & (302 g§a & 3&at ue qrarad) |

NN

o The Earth’s axis is tilted at 23%:° (23.5°) from the vertical. / Gt &1 [l Feafere &

23Y.° (23.5°) gJeht g5 &1
o This tilt_along with revolution, is the main cause of seasons. / g ZJHTd UldshaA0T
& ATl fAG @ Fiq3il BT HE BT &l




Effects of the Earth’s Revolution / Eﬂbﬂ'
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(a) change of seasons [/ 31l & Uledda - @"é!%

— Different parts of the Earth receive different amounts of sunlig tsduring the year. /

asf & gleret yedl & fafateot siTon &1 2 &1 TebTel 33IT- 3391 ATAT A T Ziar 2
— This causes Summer, Winter, Spring, and Autumn. / & &r1evr dte, efla, ada 32
2reg Fqe gidt 8l
Position /fRIfd  Hemisphere / MeEf Season / &g

\“‘at&LQ'\MOrCh 21/ ZIBTEf/ Both /Mb\ngi}*Spring (Equinox) / a&id (faya)
June 21/ ZIW Northern | 3ddt Ssummer (Solstice) | 3t (3raetia)

SW\\\\.Q&\(\Sept 23 / 23’@11%/ Both / ﬂa’fb"\ux{\’t}a’Autumn (Equinox) / @ree | (faga)
3\3 Dec 22 [ 22 fedae / Southern / E@W winter (Solstice) / efta (3rastid)
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(b) variation in Length of Day and Night / 347 3112 2Td &1 3fafel A aflads1
— Days and nights are unequal due to revolution and tilt. / GRReEHTT 3112 &t & Fb1d &
" Nt .
1T 131 3iie 2Td qerae gl gl
— Equinoxes: Day = Night (12 hours each). / fdqa: f3<1 = 2Id (Y 12 &2)I
— Solstices: Longest or shortest day. / 3TsTid: AGA a1 AT TG BieT fdaT|
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(c) Formation of a Year &/ a &7 fatarfor
— One full revolution = 1year. / T QUf GfechHTT = 1 aH]

(d) Apparent Movement of the Sun / J &1 Udid glat arc3l arfd

— The Sun appears to move northward and southward during the year. / aef & elerst
I 312 3iie afetor e A wesar g3im udia glar 21

— This is due to Earth’s revolution, not actual movement of the Sun. / ag gedl &

qfesBavT & @12Vl gidl 8, g &l areafdd J1fd & ®1evr sigl
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Revolution trﬁamur
Earth spins on its axis / q&'ﬂ 3ot 'qﬂtﬁ Earth moves around the Sun t[aa‘izgcfasam

gt 8 3f1e gardt 2 /_@

Takes 24 hours [ 24 ﬂ%mﬁy Takes 365% days | 365% faat &91d &

Causes day and night / fRa sz eaaidi 2 Causes seasons / aﬁﬁaﬁ?ﬂ%
-— —




Interior of Earth | 9T i
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Crust (Outermost Layer) / 3[addi (aaﬁam"rm)

General Features [ AT fd2lydre
- The outermost and thinnest layer of the Earth / [

thick
- Makes up less than 1% of Earth’s total volume /

gt & 5 ATAdST BT 1% A 8t a1 31T
N ng— e —
- Thickness varies from 5 km to 70 km /

diterd s fasaft & 70 fasaft aes oot 2t 21

qam &6t WMW Udel uzdl Crust 0-100 km =

To scale —

o /Lithosphere
=" _///(crust and upper-
= =24/ most solid mantle)

_// Mantle

Not to scale
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(b) Oceanic Crust / 37'5'11‘17312721 Hadel —

Types oF Crust / HﬂﬁZﬂ' & GFhIT

Thickness: 30-70 km / #Alers: 30-70 faaH! e

Composmon Gramte silica & aluminium (SIAL) /

ZeeIell: AelIge, @ﬂmwwgﬁﬁaw(sm)
Density: Lower (~2.7 g/cm3) / "eicd: A (BIHT 2.7 g/em?)

A S S

» Found beneath oceans / AETATEI & ofiad T Girdl 21

)

»

»

)

Thickness: 5-10 km / dlerg: 5-10 fbHt s
‘W
Composition: Basalt, silica & magnesium (SIMA) /

el ddTee, faf3sr ed Avefiferer (SIMA)

Density: Higher (~3.0 g/cm?) / TaTca: 3ifalds (918091 3.0 gfem?)
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' - AII life exists on =

layer / daft UbTE BT
iaet et ged g aran
AT 2l
Contains minerals, soil,

water, and natural

resources / S8R HAlaiud,
e, I3 deiT Uipldd




Crust 0-100 km == ; /Lithosphere
thick e - )/ (crust and upper-
| " most solid mantle)

Mantle

Not to scale
6378 km

To scale



Mantle (Mlddle Layer) / #Z?i' (HaT W?FI')

General Features / d13TY [d2l9dre
* Lies between crust and core / g Y94 3R Hgd & o1 A g1 g

» Thickness: about 2,900 km / HICTS: P19 2,900 ot
—_————

* Makes up 83% of Earth’s volume / g2t & el 3 BT THT 83% WP

N\ T N T ———— W g—

* Rich in silicon, magnesium, iron / Rifar®eE, ﬂ!ﬂfﬂﬂﬂﬁ??ﬁﬁﬁ'ﬂ%l
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Subdivisions | 3UTTHTIT %3 (b) Lower Mantle | ftest &izes

» From 660 km to 2,900 km / 660 fbaft & 2,900
- A,
(a) Upper Mantle [ 3Udl dAeces o 351

» Solid but under very high pressure [ @H

» Extends up to 660 km/W’ 3T R, U2 3cfeldb a1d & 31efiati

» Includes: / eMfAe g—
» Temperature: 2,000°C - 3,700°C /
e N

- Lithosphere (rigid, crust + upper mantle
P ( & PP P~ ) / » dTgdTer: 2,000°C & 3,700°C

fBefnfabae (Hole, a[qﬁ: Fudt Ace)

- Asthenosphere (semi-molten, plasw
/ CRIGAEae (3ref-gfda, wifee® agpla,

Source of magma / AT &T Gldl
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- Heat-driven movements in the mantle / Ao A FAT A 3o gl arS3t afaaTi

- Responsible for: [ & f3T IaearRil—
» Plate tectonics [ @e fdadiatdt

» Earthquakeg/ U

» Volcanoes IﬁTEﬁj&ﬂ/
» Mountain building [ 9dd fatarfor

M—




' » Lies below the mantle / #ec3 & o f@Rld gidt 2

» Radius: about 3,500 km / AT 539131371 3,500 fabaH1
/\_”s‘-\/N

» Composed mainly of iron and nickel (NIFE) [

A& BIgT e faldses (NIFE) @ Foft gl 21
» Extremely hot and dense / rfeles 91 vd &gl

ww

Core (FHagah)

27 (Innermost
Layer)
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(a) outer Core / 9Tg] boxicd

» Depth /ITgers: 2,900 - 5,150 km

» State / 3{deT: Liquid /7d_~~
» Temperature/ dTqdHTsT : 4,000°C - 5,500°C

» Responsible for. / 3d2eTAl— Generation of Earth’s D

Outter core
2290 em)

magnetic field / gt igaaﬁa 813 T fatarfor . Mantie

e ————

(b) lmwryﬂfﬂﬁai dbonb -
» Depth /ITgels : 5,150 — 6,371 km =
- —
» State [/ TR : Solid (due to immense
pressure) / 31& (3cfele 19 o5 HI2UT)

» Temperature /dTddHToT : up to 6,000°C
o i

» Density [ ¥olcd : very high (~13 g/cm?) [
13g

3cfeles 3ifelas (S9139113 g/ecm?)




5-70 km /[fdsaft

Solid / 31

Silica, Aluminium /

fafd®r, veygfafaas

Mantle | AEH "

2,900 km /fdsaft

Semi-solid / Aef-ad

Magnesium, Iron /
e

Outer Core | SIg[ Bl

2260 km /fasatt

Liquid / gd

Iron, Nickel | BIgT, fAd®

Inner Core |/

3T bl

1,220 km /fasatt

Solid / 8I&

Iron, Nickel / &1eT, faldbe
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= 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. / @3¢ fAadiciehl ag d=nlae fAwmia g at yedl &1 arget uea $1 a3t Hoie felarsit (fAd
2aeifsieh @3¢ bl arar 8) ot i fRla 3ief-gfda uea & Fue glat aresl 91fad &1 @arsmar 21

= These plates move slowly (about 2-10 cm per year). [ @ @3¢ aga &fi2-¢fi? gt &
(913431 2-10 @1 ufd aw)i

= Their movement causes earthquakes, volcanoes, mountain building, and continental

drift. / §eTdbl I1fd @& HIUT afcbu, FaATSTHSAT, Udd faAATOT A2 AT fdzirast gid 2l
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¢ Wh¥_ Do Plates Move? (Driving Forces)
>

Plate movement occurs due to mantle convection currents: / el &1 IIfd Aces
A gotot arc3l Faget mer3it & H1evr gt 28—
o Heat from the core causes mantle material to rise. | Fogh & fAGa ar3t
FHT & BHIev Aees BT Uere Fue 3541 2 HETE
o Cooler material sinks back down. / 331 qeref qet: izt 61 3ite 39 ATaT 21

o This circular motion pushes plates above it. / ag b1 Jfd Fuz R et
M
1 eraepT 3l 21
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Why do Plates Move? (&3¢ &l Tc3dl 2?)

ate Tectonics Theor

Lithosphereis broken into large, rigidplates.

Lithosphere

Trench Trench

( i %] aiga 337, 33_6'7? @Zﬁ# ¢3‘31§'3ﬂ' ? ’) ;f;:;.a-a.-. 2 —, e e |

Convection Current Theory (ArthurHolmes):

Currents of hot rising magma and cooler

sinking magma drive plate movement.

avmmaﬂ#mmw)z?aﬁwﬁémél) o

e N — , ,:;;""{:J? | n n e r
| Core
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Ridge Push — Plates slide away from mid-ocean ridges.

(257 el - @3 - ALTAVI (31 A fUseresae gg oirett 21

Slab Pull - Dense oceanic plate sinks into mantle.

T3 o3 - mmmﬁm#wm@

Mantle Drag — Movement due to flowing mantie material.

Heos 39T - uanzd Aees yeref & b1evr el &t aifdi




Tectomc Plates & The Ring of Fire
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Plate Boundaries:

Transform .
(Sliding / &4idze)
g

Divergent(Moving

apart /3q9&r)

)
Convergent

(colliding /3ifalare?)
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Types of Plate Boundaries | T HIF
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(A) convergent Boundary (— ) / sifatart eiar
o Plates move towards each other [ @3¢ Ch-gare &l 3112 ggd 2l

o Oceanic + Continental — Volcanoes (Andes)

HETATTENT + AT — W Deep ocean trench

o Continental + Continental — Fold Mountains (Himalayas)

37313?d721+31313717721—>aﬁ?rqa%

o Oceanic + Oceanic — Island arcs (Japan)

HETATTAT + FHETATENT — gia amg




Interior of Earth | =T i
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(B) Divergent Boundary (— —) / 3raardt &isi Plate A\ Orsan Ridge  Plate B
o Plates move away from each other / @3¢ Tdh-geie & g wrdi &l
o Mid-ocean ridges formed / HET-AGTATTNT o7 ge1d 2l
o New crust is created / 578 3{adcl &7 faiaAfor giar 2l

o Example: Mid-Atlantic Ridge (moving left) (moving right)

(c) Transform Boundary (=) / afead! it —— Spresdning spart——*
o Plates slide sideways / @3¢ qr%f f2em & flaesdi 2l
o No crust created or destroyed /57 dl as‘agqrfa? goidl &, of oTec gidl 21 w
o Causes earthquakes [ @ 3cdaot gld 21 ‘
o Example: San Andreas Fault (USA)




ypes of Plate Boundaries
(3¢ diarsit & gabre)
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Divergent (3(T&Te}) Convergent (3falaTdt) Transform (F49ide)




