b |
|
D & a

sieT T g % w0

g9 TFE F [T :
o YT T GHEIAT (999 % &Y 4, @i 7O faFH & &9 4
o e T @ wifddk e FT faera
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3TeqTa

It

Wﬁmwﬁmwwmﬂaanam

qtSeh TR aegshA o Th Bk oh
w9 o fopan 21 o fova wd soes fafa=r s
o s del o uRfed 21 3T 3T o
ST Tk wEad fawd o €9 H w1 a1 gt
& oifdes ardeRe, AHaE el td 39
AR aTcHE Ty o faw o SRR 9 S|
el oMY Uk U U US Gehd © TR e
Tt i qgT U2 B9 eNael W Ed 21 gHR
Ste BAR IREAM | 3Fe ®ai | geqifer g
gH frafe o fau o1 o9-u™ o e W
e ot B1 onfen EES IO YOG o
feru grpfas Frafe-ganml, SO gyt @ @

11093CHO1

TN Teh foug o w9 o

! 1 @ISl T 1 &l GEH HLal &1 564
Ay HHfas o uRafdd Mo (Globe) i
THEH qAT ¥UAA ok ¥ A I peTerdl
faepfia el 21 enyfier o= dehiieh, I
iifersh geAr 9 (G.1.S.), S0t e el
(Computer cartography) s ®9 H U< I
Td I AR T fawm | AneE
HT H AFA W W HE L

3 SAY SAA Y99 Y51 = fh et =
22 3 S € foh gealt edm oner 21 TE e
W @A o 3 B-ag Wil 1 it ey 2l
Jesl T TE THET T 2| 38k o wey o
f=ren et ?1 =@l wed, qeitEAl, =fedl, HeM,

el T ST ol W St o WY THA qeheieh
&1 o foran den urpfaes dEmeml, Fen 9,
TR, ST 1 ST hid gL ST 3ER IcaRA
YR foraml B9 3799 IS ki <Al W& oF hi

ISR, TR, oiel, W, o4 ud 3ng & e
21 T WEIieh U8 HiEhfaw awei | o fgea
ol St € S aienfae fasr i qul stafy ®
a1 gieia Imi, TR, g€l Wi, a9,

Hreet <eneti o SFTEY THETS R e @
o WiepTder SHIEA SMUR, dehien! foehrd, wifaeh
SIAERUT oF WM 3TJeho™ TS IHhT TR,
AT WS ol "iehfae fasm o fafa=a
U ST 1O % UF B % w9 § ST
aad R fafs=ar ot |t o o fowa |
S o faT 3cges B =ifewl e fafae gehr
#1 9 wd A @ ufifea €, R ot wHa &
Y TH dlel IReHl ol g | e W@d sl
et 3T fafaedr Tmer o1 993 @ & &
ged ¥ U fafg=asti S e d

SR We HHoSAd 37 s dwdl o ®9 H
faemm 21

S fuetar ® ofifaes waieRor e Witk
TETUN o6 Hed el hi GHSH H1 Goha ffed
gl 21 fifdew wAfeRe U HE WA Rl ©
R OFe gaTsi o 319+ g fohamshetal
HT ST AU ARl IR H WE  SUHION
g Hfed feam s@ oW WRW 9@ T Ue:
‘i F R W SW S H GEH T HR
Tehd ¢ Ad T YR | € HeEl S Hehdl ©
foh et gealt o1 A 71 Hewem el W%
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e T fomg o &9 7

TN TRETEAAIST, T Tk fagM (276-194 39)
4 feam @' v, Wk AW & qA A Geo'
(geaft) wd ‘graphos’ (F0F) 9 9w foam T
21 SH I Th WY W W SEHRT e S €,
Yot k1 FUM| geal Sl eldl HFd oh e o
w7 H @1 T 2 SR W I ¥ fagm e
‘AHa o e o &9 H geat @1 9o’ qRkefia
#W B o 3@ 924 9 a uRfaa & €
Ferefdl Sig- ST BN © de gedt oft =g AT
21 sHifery ereh Trepfae fomm Sid- ifiht, e
foam, wqs foam, sqeafd o, Sitea faaM,
A o qen o= gefamH, amifse fame &
3k Tt oS- avefere, sfierd, TS,
TSI T, J-Tom senfe emrdel it arforend
o fafe=r welf @1 erem & ¥ gia e
ol o ferreereg den faferds o far @ wg @iy
& o= fawal o gHeRt fihe &1 WaY ©1 9
Qe repfaes Ta wmifSes fomal € gEER g
F ITHT TIATI HIT T

el gedl W wlifaes qen Wichfae amaeRe §
i e aedt 21 oFeh el | wHEAr 9o
#E W STEAMAl UE S 1 Squd S ol
- 1 STeHE WA difeheh ol
A YR TN i 37 At T2 1 7797 HAl

2T % S A e § fe B #1 e A

3

Al ©1 ifder e AEE Sl YhR o diifern
de wifqr e, ifug T B9 € 9 Taq
Redeiiel gealt qe Ao T R dfsha Ara
% o9 oTEg Ulohdell o horEa®y hlaial |
ufEfdd e wd &1 onfeH wHe wHS 3T
fepeqy TaferRor W EY dr W A e en;
I U@ AL B WA, 39 UHR, ‘Whfa’ qen
‘OFa’ % 9UU THE o w9 H SAqufskA ok
e W Heifd §1 UHE YHfA R TH ST
9T q1 o Tehid W A B9 Bredl 21 FHd
e Sfted o fafe=r el i gefaa @ 2l
SR DU Ik O, MW, FEEE Mt W
@ W Hehdl €1 A A Wepfd o W g,
sl (Adaptation) 1¥en  SAAREdA
(Modification) & wesm 9 fRan 21 S &
AT T & E o adHe e enfed w| e i
I IR Y T &1 SH Tqehiiehl o @ISl o
TN g oA ST o fow wf-iehe af@wt
(WThfaer SaeRer) @1 Auiafdd &Y Wi
el 1 Sfad YA i g I hE &
o fafast o 9Regs & foaan 1 detel o
HU9: o o WY uHe o HW wifae
TRl oF §RI %Y GU dYH ol el HE H
TerH Bl T @ dehieh! 3 S 1 HIRdl i HH
T, TH-THAT hl TS AT STTRNT HT HALH
Fd gL TMG HI I=aa SEvARAST hl qoi

A W ae ° fafug=ar &1 erems e
Afg 37 FRH w1 W FEREE HW T ST
faf=Taretl & wRU ed €1 SN, wHe 6
WEY TH W ¥ S WY § i g €, fRg
g fa=1a1 T a2 o &9 § g1, Soary, ek
T A, fram w1 =E-&war, dehHieh a9 &
It oTfE H firar § Hafud et 81 39 R
Tl &1 fie=edt forgl 1 a0 a1 Tk § 3ifeh
& & T FE-HNU GaY H Fd FE H B

Tk el dzal sl Al HE-hR
Haui o a9 § & a7, i T8 e
e § @ WeMe el s, oAfyg ded ok
TEiAH TE Aot & afger § @R # e of

FE H AR I Y IR & UuH ud
g8 i Tfaeicrar § of gfg g

Afder SR T THG o SAAARA
Teh hfd g HelU H HHd Td $¥eR o6 &ta
e o weTd @ oFe femen e 1 e
e o1 gorm feran, ¥ 69 w1 fmior fopan, oA
A #1 gor foan, # U SR ST SR
affy, TeTEt -9 TS wewered 1 g faRan, #Y
Tl ohl FARI A IRT-aFi S | UIehfdeh Saeai
T TAN i U AMS T FoHcHS AREH 1
el Tl | TAehleh! o TRl § Hel STEgehd
i TIT ¥ WaAdl i SR TR A I8
o 3T BY SISt qo1 Yehfd o Hedr & =4t
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e i & T fagia

Harerieti 1 o fhan 39 YR ¥H HHdigd
gHfd du vfa-udfed wHe % 39N BN e
Tt gl SAqUfhaTcHs Tedl 1 STead" Ll 2|
Ifieed Td HaR o 9IEEl o STal a1 IR Heh
el oh WEAH § &5 GHEh e 3 Hufed 8 T
TH HHISR foM o ®9 H e gE s
R TS G139 1 S il 2l

T SR faTa oF 9 H et dF affeRd

el 9 Hefud ®:

(i) B Y &ad T I S el qrehfeh
Td wiepfas favivaet & wfaew &t
TEEH ¥ S Bl € S YT o I
[ T

(i) F T geal W fifcer itehfaesh el
o oo @ gafua e €, S ‘el we
¥ Hag B R

T ey S <HT 9w W Wiehfosh U

qiehfaer @l o faao 1@ fearfa &1 = o @
T Bl S YA 9 iAW qwd el feed €, 9
Gefea getag g 9w gt 81 Staiies
el U €l FE IUNH wgd Yo 1 8| 59 & W
¥ R WA % T qF i Tk dwi e
Tt a1 FHII

(iii) I T U AT 3l Tl T qLA
o TE1 HE-HRO Gy 9 e g3 2
it <1 7€ &1 ‘il 99 U ST e 2

T foma % ®9 H gIa & wE & |

Geiferd i © qen Tt fawwdet us i
oo a1 1 7% &9 H del & faa, feufq
TS SHEIHIUN o URAET 1 3TLFTT Il ¢ de =
GfqEdl i AT Hid §U 3] TRIHIUT Idl
2| T8 WG qel SH Hifde SdENo % Hed
TS SAqUfhal ¥ STl 92 o oe wewd
Td sfqday w1 favemo w 2

TN Teh Ther (Integrating) fowar o
Eou ik |
PN Toh HIAUUTCH (Synthesis) fama TS

&g TeAT H YAE wIaT ¢ qu Shae,
SFHifeTeh YA T GAE A 21 THH SUNTH i

ghfd gHUeH (Holistic) Bt 81 I8 39 a2
I 7§ TR fova te g sl 99 21 e
gda fava @ T SfYaw um H1 glaereE e
2| UEET o Sedt WIEEl qe Sedl g8 T o
HR01 T FH B T € 9e7-399 WAt (Audio-
visual media) TS o1 Th1ht o AHg
9gd W5 o &A1 B dehAiehl 3 Wiehfash aeAl
e a7fefsh TS TrIferR g (TRHeR) o e
Td THe o S R WS TRy B1 Sie Wl
Toh AYv e fawd o €9 H W& Uehias
dqeon WIS fagel ¥ sid@yss (Interface)
TeY B| Wiehfaeh o1 wrEiSteh weft for T
Tl IS99 € AT Rl TG BTN A Feneddr
¥ 92 del & uewd ®i e §F @)
W@ifed 1.1 e &1 o7 fagm o e Hay
Telian €1 % famm 9 gafua @t fawe s
¥ T ¥, Hifh ST FE q e weef o
fg=-fr=1 B B sier et g]ed o Femefar
1 GEUA W GHEE | Werde gl g1 o%d: S
7 heel Th T&F | T WE | 924 &1 fa=an
W gH <@ 7, Afug S% THUAT ¥ GHR o
H3dl T iiieterl 1 gt Gafua &= a5t o
T @ HI STEehdl gl @ e R o 5%
qfeheh &Y ¥ TYAMG X Toh| I8 YT FD
TR HT HEEAl ¥ Wodgesh qHSAT S
ehdl T1 I, S Ufdeifae et 1 geferd
h3dl §; TIfer g0 wF fava o gfaerd =t faon
! UfEfdd 6 & oIy T g9Ewel wRE 2
it o oierE o < oot fuselt vrarss
o, 3 <M o faw YRan 1 ed o1 1 /e
I5 H 9 SRR ot <M A Aferh T Bigdht
T &1 Ay fRan’ T2 fova 6 <@ % 9N
W foegd 998 g1 US4 W& Fed 3% AR
et W g BN 9 o= @2l Al en fave
T@ Ui seTsti w1 foeed &Y @ 3 9
Yk i iifereh SAREAT i S Hehdl
IRd § feurerd T HeM ooy o &9 H 39
1 W w W E, Wy SuH fawmm gl "

2020-21



e T fomg o &9 7

TR o STERHUIERAR TE WaSiehl ol AT i
gfaen <4 ® € amfser frm <faor-ud, <faor-gd
TR, AT qA STHIGRT § F9eh il Wedlied hid
®© &1 "= (Navigation) @eh-ishl = Fud=
<M =l ARA Hfed g TRIEE To il T T
SUTeRTehiol L | HEFdl &, Fiifch I TR
o meg ¥ e et dmifees a5 faw
& fafs= el o sfaer =61 &0 o SraftEd ok
I I e €

T dmifers 9o THF o @1l giafdd g
TEdl & 91 99 o URed § ST A i S
Gehdl €1 -3, STetarg, smedfa, enfdes e,
g Td Aiehfask fasm = T ffvea tfdeias
T 1 WO fRA Bl eHe el a
faf= el 570 T foriw Ty W o oA
H1 TR & YAt eid 21 SSreond | 1 T
F ¥ 1,500 fRedte W 2 59 fahew & &0
7% ff el S THAT B F F WH T 2 WA |
2 (9% ear S @ A0 1 SE) A1 17 e R
g (A dorm Yo @ A w5 WE) | g HR
o Wi e o wqd oEm o ®9
Th HEhA 9N AT S €1 YAl dF e
AW hT Soold hifse| W@fes (W 1.1)
fafs= repfase @@ amifsen faaml & a1
ey TR &9 4 fafa s @) 98 "6y 9 gl
¥ @ S gl ?:

Adifer et Ua Wiehfaer faam
Gifceh el k1 geft s, s e §
i T ®, Wiehfae fomm w1 g €

5

Teh icTerdl ol TIUId T ohel, fored: AMfes
@i ¥, fgur g =ifeu) e ertieita feefaat
o 1erad W off TSl g §, S S1eTel ud 39
1 FeRUl-Tgd el €1 YAl T SRR 9-3M9
(Geoid) & Wq SielodT T Tel SUH0T TR
€, i - Tt yawi B €1 e w1 fg-eand
o gfafdd e 1 9EE ot =@ A
Gfa @ fafdq geivor g o &1 Tk {1 e
ol IR dehdih | T, Hiferen! T
1efifd (Econometrics) T YSHUMT st A9
Bt 81 HATeS Hhellsh heddl g daR fRa
S €1 @t (Sketch), A (Mental) AH{==
wd HEfEE el (Cartographic work) 2q
el | Fqurn v 2l

gt T Arrfees fomm

W@t ¥ wRiRia yois gt foae 1
% T @ ¥ Sy (Interface) Hae 2l
T iR sfierm o siaday &1 foenm v €
fean S ot 21 YE T 1 U < g @
St 39 fawd & fu ga-emur (Raison d'etre)
e 71 < et fovg &l g UM W SHeh
srel: fowm Ui § e tfaeifas fter
A il 1 3 YRR ¢ Aiiferer e o gfaerd’
Pl HI HIGETE oh €9 H Fold UgHwH H
ftmfera fran mn 21 @mifes fomm o e
foaw=, Jeon oSS, Ui fage, stedme,
SHIfeheRT, TIHITSTER Zenefdl &1 1M & 2l
Tt w1 Gt SRad—armife e, TsHifas
I, 3Tffeh PTel, SEe e, SIfHar s
afe— fawai @ wfea @ 52 8, #ife = 9

fo, g1 fomm @ Gafud 21 39 YRR 9-3TEfa

gorsh W Tt (Spatial) femivad fierdt 2

foaM, Sierary faam, aMfse faam, g1 g
1 Wihfdew fagm 9 e o1 ey 8, Hbife 3
O Tl 3 (forimT) & 9 ohed &1 Sia- i,

TSR 1 Hd 3ed A &3, S 9e,
TR 1 foveiuur 8, S TorHifae el Th
ST TP o ®Y H [T qUT SR S &

gTeqfa I, St fagm aen wikfeafast fogm |
seafr fshedr o e €, s ama fafa=
Wit fod (Niche) § Fa & 2

TS SHaER ®1 ST il el ST
fafear we SushT &1 faa=a s 21 2 foeane
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e T fomg o &9 7

o 9 g 1 e (Spatial) v B 2l
IqUd &l M e w1 affpr ot €, S
e, fafear, foaeor qen Suwm o et u&
H AT B T T YHR SHEE e
SHifeRet | et © S[E1 830 2

STk foeem @ we € fF 9ia wiepfas
e gt ol | sfsa 9 S[E gen 81 98
S o fafeds Td SURHN i STTE0T ]
2, S 39 o fawal § gk Rl B1 TEeRT 3T
fowi | sl (Osmotic) Gs® BT &1 et
o= qeft fomai w1 oo fsht faw & g 2
Iiiel AR oISt o F2E hl STy Tl
FT w@ R SRR gl Fifveet B
faeell (Membrane) g0 9@ Ue=H Bl €,
R WA h d8@ Aa®G el sl Piere
Teantt fawai 9 e geed e Siws! w1 yEn
T TU &5 o IRYeT § IHeh HISTU Hidl 2l
aHfes Plietadietl 1 agd GHERIE TR0l
i © foeeh wem © & gfaey i g o
@M o fou arufieg el 99 ®9 § uRafda
fepean ST 21

T I
H: TR B HUA o 1.1 1 37 A TE
g T he BT € o A o1 w1 U
fafdfer (Interdisciplinary) fowa 21 v
oo &1 31T S SR o SIUR fohan i
21 29 gfte ¥ el & R % < TqE I
(1) fowa oegm (FHes) T (2) TR
oo a&qTd el 1 UM oEl B S wH
Tl 1 Bl &1 98 SUNH Teh S iieferT,
TSI a1 gHiee (1769-1859) BRI Jafdd
fran T, St WRfeTR spiiet 1 foehma gwliee
o GUECIT T T ST sfiietadl shid ex
(1779-1859) sr fera wm

foTSEeRgTd SN H Teh 2 &1 T favasm
W g fRa S B AT S e ok

7

ofiehd WehTl 1 TEM i S ¢ Srewnd,
fE FIE Wpldeh Ieafq o Aeqa9 H ®ia W&l
2, A Tegem favea WX W SHRT FAeAFA TR
ST, fFY YenRreeh anffentol, S fageiia
GEEER o, TH Teheralel hIEN o efel
AHEAT o9 3 shi M, Ieh1 foerem den
iR w1 B AR IurE H faed
fafr= TerhfHe ®R oF uael § fawed feen
Sl SR fRY weh oy wew § weft ofiifern
qeAl 1 ST fmar W @1 3 WRW Wishfaeh,
TeHIaes = ffde (A1) wew 8 Wehd B T
w9 A deal w1 etemad wmuar 9 fafguar o
Tehdl 1 @IS hid Y TR STl 81 gqams e
*1 T g favar 21 g8t uRe 9 & famg o
U B R oMl GAen () stemen ® wew
3 S ol 9e W SR s ©1 e fage
difdh Pl | o9 30 &I Wy oK § R foman
T foh HME Gqe 1 GHR O 9 ®, o8 Yehid
o1 AEE ST T SHA Wihiaeh TR & "
T off AreH feor #1390 YR gEE fwaret w
I 7 o W AEG A 1 TR gl

g i vmaEr (favmaegma @ wees

IUNTH ok 3TER UT)

(31) diifqew e

() g-STPI I T - STepfer, S
% fow wd wafua gfwanet @
FAT HIdl 2

(i) STarg faer: s6eh 3ida agHed
1 G, A 1 Sy o e,
STeTarg oF YR ql SeTel] YaST
e T S R

(i) STT-Tor=A: I8 GUAA o S IRHASA
o oz, 7=, Sia 9 o SIaRE
gftnfeg € den S@h1 HHe Hied
fafy= yaR o Sal Td 39 A
W YAE T AT T
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e i & T fagia

e 1 v
(SPHSS STTHA oh SR W)
l
v v v v
“ifen fagra/setee fafy wd aFE e
v v
v y v
EIECISINESIED
Ariferss faa (9 W& Hd EIElEEETSl! e wderor fafy
e feRar)
\ 4 \ 4
HIACHS ehiieh El
A 4
¢ v
= A Sraspe >
v v
ENEIRAEEIE] S form
‘ o !
-repfa e T e ] *‘T “ S Wﬁ@ « Y-
\ 4 A
T T | Mt | | | it |
e e il e Y v
: : v v v
et AT S i i ST
\ 4 \ 4 A 4
MR T <
Frenfirr e e

fo 1.2 : e A ITE (FHEG SUTE & SN W)

(iv) TaT Fier: I Togt fior 6t gfshans,
gt & YR, ITH1 IRHhdl WX,

faqeor Td YA oAfS oF 31 §
Hefea 2

(9) WHE e
() ISR/ e e $9eh SAdid

2020-21

TS AT SHhT T /AR 3T
TAcAshdl (Dynamism) Te TS
o IreH 9 fafHda wiesfas T @ o1
AT I R

(i) SIS TF AT Je: I8 U
T TR &0 o Sae gig, ST
foraeor, =, fel-31urd, e T




e T fomg o &9 7

AR T 3 T 3T
3l & el Afeard et § Treor
qq T Afdar oF faawor grey
qen 31 fagmaieti &1 Aeaq fha
S 2

Sl liel: I8 W i SAfYE
foranati, Si9- Y, SEn, 9oed, =R
TS YRae, STIEIH awd Ud qanet
H AT 2

efaerfaed ger: I8 39 Ufaeiiae
UiFst 1 ST w © S A
1 FSd HLt &1 T Fodl oaqH
feorfq ® oM o6 gd Ufitae sTval
Y TRl 81 Aiferen el | ot T
Ufede B Ted € 3R 6t e
Ufceifass et 1 2 R
STl IcT: I8 &5 <l STHIfdeh
Tl i gt 9 <@ ® ud HeE,
frheer geidl el o A
-t Geu, fafem &= @
TR e AT aRged i fawetso
AT B WY E SHEE & YSHIf
SRR 1 THF o fau Sgifie

sRE fawfad & 2l

(i)

(iv)

v)

(|) Sia-9ma

Jifeer et TH WG el % AT
(Interface)s waa®q Sia-slid &I

(2)

9

o o~ g

TSI TN 3Heh v farEad wman
It )
() Sie-er: THH 9y ud 3k e
&5 o i Ty TE it
fagioareti &1 st g 2l
FTHld gIeT: T8 Ui oedfd
&1 39k T & (Habitat) #
ek Y 1 eI HL B
gIRedfas famra: 99 gstaal
(Species) @ frama/fefa & &1
SRR teEe TR S R
TFfeRuT TieT: WUl fove H qateRui
giqaied o waEed qIaiy
TrEEt, SE- -, TEuoT, e
&1 T s &1 sgwa fean T,
S9eh e B 39 Wl o fashre
gall
Wit U W IneTia e W
vrETd
() I3, HEHH, TR TR/
S DE]
(i) THO/EART TASE den IR TE
TR e wfed aRives s
(i) TR fawm™
(iv) IR faa=m/fageo
< UW uy € W e faw o fag

Syafre/adfTs § A B

@

(i)

(iv)

buicica it
(IR ITTHA o SR TT)
[

v v v v
TR T S | e e B

| I
v v v v v

el TRRTE ST | [Wed R SreEd| [GeH WRRTh AR 91/ BEURISE]

fom ;1.3 : e =t e (WRRTE SUTET % 3R W)
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() =@
(i) Srfes e
(ii) 9fH W& "Fa siqdfwarAre
ffeerfast
(@) fafuds wd dehsiteh
() EE Ud 90 ofeRd
A=
(i)  IREOTETR ehiich/ HiETeh
GERIED
@ & gaew fafeat
(iv) g-gaa fagm dwAT*
(Geoinformatics), -
A qeheiteh, Hiiferen
el 7 (G.1.S.), afvas
ferdm @3 (G.BS.)
SYYTh aiehuT ST i IMENS i T
ferega W@l T&d 3l €1 el UISTHH TH:
Tl o @ W SN Ue Y@ Sl §1 Wy 98
TRE TH e 9 wWigs ©; e fedr of
fawg a1 =g ez ® & o9g € @, w1 gme,
T3 fafids wa 98 dowih o WY SRR T |
TN, S Ugd eEAMiHG HHeSu qehlh
off, o1 Gurek fafda amfesor o ufafda & =i
B gkt 3 fagHl #1 geg uen o Sfiwel
TEUH k1 GHAl YIH R § Bl ST SATw
oA < 1 T8 YR faveror emar H eTuR
9fg g€ B 9rifas ge o (G.1.S.) 3 IF
& T3 URged #1 @ren @1 afvas ferdm
(G.PS.) facpa @&t fafa 3@ & & fau
giaerser ST B T B Akl A TR
Ugifaer o9 o5 WY WAl I HI &A1 Bl
a1 fea ?1 o9 T dwAll % i WUfhew
Tefl o foma ¥ oTut e (e W gANToH
FE qF-1" H SH "R AT AU I |
FUR 3 W IR Sk ST o fawg &1 7
T |

e i & T fagia

Wiifder el Ua SHeRT WE

Tk 1 I IR faug-ge 3ok faug &=
yfdfsfed i €1 &l e 1 3@ Wl %
Tec &l SaFl gf 9T e Gifae e §
qued (Y-3Tpfadl, vaE, IeEEd), agHed
(ST e, WA, a7 TE HEH qe Siered,
IHH, IR, 91, aH, STelar] o YR SfS)
Saved (9%, 9rR, $id du1 Sa aRded o
Gag a) S Hed (S % WEI-HHEE qe
e Sd T Ik U WehH, SiH- @ESEe,
wifEdfes 9t (Ecological parametres) T&
nfEdfar Tger) w1 IeEd gfmfed e 2
fafear ge-faior gfean & Arem @ fHfdq e
€ de1 9 qo g, Soag, S g e
e W R e 1 ety fafea
el Y& Shdl @ a0 ga1 wiveent (Profile)
o fawmE § TeEs et 31 °Md o fau yes
< eyl B -SMHaA SMHR T HL ©
R wee ferard |o=1 gt 81 S S g
it 1 o for foran S &, St 98/ W o
e @i Hue Tk 1 Sl @1 Teld, =R,
o1, Tieh TUEl o ¥R dun T & @ S
9SS el Al % @i g 21 e AR
W o YER, oF, G i Fefad s @l
a1 oA, T Yfaed, 9P TS
(o) SEM fg W TR gurE ggar 21 /g |
Ut qetnt foeRfaa w1 € S Wi & o
ety w1 SafEtdd (Modify) % 2t €, S
SMaeheeh (Air conditioner), a1 ¥fids sl
AIH q A, Sl oF B Ud ST YRS o
Torer e i €1 9Ra | A ot i
A Ut BT A YSE ke g1 aut, g
SA-4&k gl (Aquifer) &1 gAUEfea
(Recharge) X FfY Td =q] w1 o6 faw 5@
HT IUTA TS T T T FEEHA! o WER
TS 1 AT B & 98 HIEA T T G
o o e @fsil 1 gfte | of T 2l
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e T fomg o &9 7

IRa 4 gg-ad @ A fYe (Aieged)
ThTd T 1 el faehiad X o @1 gal
Teh A0 /q: TOHT HEeA § S e
amfefer forametl, S S0 1 goifad &l 2
gt 1 3aka1 Ypfa ¥ i@ den wepfa 4@

qriver = B2
It 1 SEIT RIS HT WIITeh/& Foa=an

1 I T = FEA B

= green+
T &ad o fafq= 9r o SRS €9
T weifd qedi § faian o1 St e
HAHE BT

11

URa et 21 g Ui, uyge ue e Sfraroget
o YR SoHed % foly YR Y Hidl 2|

ifcrer el Wiepfaeh HEIeAl o Hodih e
YaHE | Hafud fowg & 9 H  fosfaa @ @
21 39 329 H1 Y4 Bq Hfcer ARY T A
o T Waul ol HEIA AEwEAs el Hifde
YR HHIEE YEH FI & TS 0 39 GHreE)
FT ST HW TL AT AFh TH HiERfaw
faeprd gifYea ot €1 dehdil i e 9

G o ded U | fave § wiedfe srEder
3eq1 o T 81 e1qud Taq faee (Sustainable
development) & foIq “ifier s w1 A
fdia oavas © S difds et o "ee i
@ifera e R

. - | ¢ -
1. SEdehica® U9 :
(i) ffafea o & ff9 fagM 9 P (Geography) ¥ (Term) &1 JAM foRan?
(%) TWed (@) wfafes () eI (§) W&
(ii) F=fefaa & 9 frg e s Hifaes &0 wel S Fhd 22
() T (@) HIH () HEH () S U=
(iil) =9 I wa 11 o 2iava fod e faw =1 ufeq)
W & wWa g
Tehfereh/ AT ferm T Ty
1. Hrem fomm &, TG e
2. SRRl AU
3. HHISIEMEA 9. Saerg fam
4. g1 famm . ISR e
WET Wt @ TagifeRa wifag
(F)149, 29, 33, 4% (@) 13, 24, 349, 43
(1) 13, 2%, 39, 49 (%) 19, 23, 38, 49
(iv) frfafad & o ®F o 9997 HE-wRo Hay 9 1 g3 872
(%) (@) (1) wEl (%) wa

(v) frfafed § § 9 @ foawg wifces Syav S 872

(h) THERTEHA

(@) AFaRTA

(1) sfaema (%) e
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12 Jifdss et & Tot fagrd

2. Toefafea woail & SR ommam 30 vl ® difwg -

(i) o9 feenerd S @Ha fore Aoyl repfaen el 1 geidern S 82 @ o quft
TAM € S1al STHAM? S il & 1A | "itaferd s =gy steen 2 afg
& a Fi?

(ii) oo™ ek 2 7], fepehe T, HaW TS wieh! <@ 8Nl 319 § shid §f o5
aTrepf gestt ki STt © ferdt Serdt 272 31ae 39 oy &g i gedt & sepfa
&1 aftfd w1 & fag =& = 21

(iii) = 319 3o feoaer o o Welcdd WHRE i STESH hid 82 B9 3 qIERao
F w22 g1 ThE THR TREdifas Haer &Y W@ 272

(iv) ST gieft, f&xor, Sheu, 9&1 U =19 <@ 71 9 FEl Wd T ded 22 39 Hedd H
1 A @ T 7 9 Y W WSS o S AUl ol ou Y Hehd 87

(v) 9! o e ¥ formea S0 § fordn 999 orTal 82 AfE fome eeh s
1 TgH o U UK BTl Y fqenerd v | fha 99 od? 3T M o 96
T Mok ¥R TS fEnerd o s &1 g A1 1 99 gSdl 82 1 9 g9 i
T 1, 39eh Taodid, T 1 999§ yRafda T Fhd 872

3. Tfafaa uoit oF ST @ 150 wisst ® S :

(i) oM e 9REeM (Surrounding) 1 STacish i W U € foh qrepfaes den
qitepfaer <Ml deal  f=rar o St €1 9l g8 Uk € YR ok Tl 2| el ay
TS et T8 e <md © fr= e e ®1 3 meft e a eae W UE S €
T 3T 3T I8 T < Hhd ¢ 16 e MRfrh/aEa faa o1 etee €7

(ii) o9 wEe & i, Sfaem, ARSI Td 1o &1 i fae o o ok
w0 H SeEE FR goh €| 3 faudl % GHsher 1 YA S SIYS
(Interface) W Y& Tled U HiferTl

TS R

(31) 39 & TH FHEH & €9 H gHAU, Td
(i) 9Ra o AEfa W fafq= 9R o o o foaeor &1 <9y
(ii) ‘<% o foQ o= & onfYe wea’ o foua W s @@ fafau)
(iii) 9d ® 9 WRero1 o1 Uferfaen faater oo vd s | feuent srider’
TR YRR ST U T i)
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39 3HE & fqaRor :
o egt B IUMT T fqE, At BT Sake 9FT; TR &1 Helgad faeemqT

fag1d T wie faedi-e#l, Y9 Td Ayl
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3TeqTa

11093CHO2

I MYeh] € hiaal A€ € S A YT

TEHG hT e H UG o7 ' fedha-foawa
fafed ®R........... "EFEqE 9§ a) wl ual |
& THen efehfta feran ®1 e off 3 AR % SR
o @ B SR STEEd Y9 eMdes feHm | ey
Bl F® T WhR o U S-Sl § fohad
AN B A AR oY TH? A hIS RIS o 3 qh
TET Hehdl €2 31 Ul o il off wE wwA
aqes famm § o B 3w s H My S
fop ‘9 fenfenm o v’ 9 w2 3Heh WU &
39 geft &t Icafa 9 fam@ ot et ot 9

T

geft st Safd
gt &t Sdfd & Heaw § fafy= qmifest =
SRRl 3 3Teh IReReTTd T&Gd i 81 398 §
Teh TR T SR T S Qi gEet
F< (Immanuel Kant) &1 81 1796 % o
TfoTde @ (Laplace) oS8T HENEE T&IA
fohern STt HigiRkerT IReew (Nebular hypothesis)
o W Y S S ®1 39 IRehed & TR
TRl o1 Ffor off el Tifd | d gu asiel o aRd
Y g3 S fopr g T A TN W Hag 9 R
T 1900 % H SeRe 3R Hieed (Chamberlain
& Moulton) 7 #g f& @M ¥ W o9
JHURMS T P oF TSR | TS| 39eh aRkomd
WEY AR o [EERY ¥ gi-9as 9 R &

Yot shl ST Ua faen

MHR & F Uk ety e & Tl I8
T SE g W R T T A gE-IaE o Al
e goTl a8 uged A o 9/ WE FHA W
AR 7@ dR-R wuf@ e we % w9 A
yRafda & T 9ed W ST SiE (Sir James
Jeans) 3R 9 § X g€ A (Sir Harold
Jeffrey) 7 39 wd &1 meq oo w=ft g
g 9% o qeh g o @Y T S qrefl ar ok
e W o WEd 21 A aeh gares fagia
(Binary theories) & 79 ¥ WM W €1 1950 %
T w9 o 27 e (Otto schmidt) & AT
o et st (Carl weizascar) 3 i&TenT
Reea T (Nebular hypothesis) H s S3lgA
forern, foae foeror fa=1 el 37eF fomm @ @@
T R Feien @ R gen o S ge: eEee,
Eieiiam @R Yferholl i s+ ol 39 ol & T
g THTH (Collision) ¥ UWH IUS a9l ohi
Spfa & aRA w T gen iR sfwgfs
(Accretion) " N & T @1 T ge
SAqqNTe, SRART A geat A1 3 el i & A
T R TS HI AR Gael TN w1 gueE
CARCRI Rl

amefen Tagia
FENS ol Sard
MY T | SRS Hi Scdrd Harl weEu
fagia famr &7 fagia (Big bang theory) 2l
6 fagwRa g@ie TR&e97 (Expanding
universe hypothesis) *f %@l ST 21 1920 %
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Jedt i I T TahTd

T wefad g (Edwin Hubble) 7 gamr <3
for sEie %1 foaR e 1 81 THa fidd o @i
SHTIATME Tk TR H [ & 1 3T T HT
W Hehd ® fop wene famr &1 9 ored 21w
TEM o 3R SHW Fw e ommd feen
SRR A | S T 39 o) ol e,
TeIR R o 4 9 [eaR o el o W19
T TR H S T B111 SH FhR SThTRrTmat
o o9 &1 T o 9g W T SR uRumEEy
sere foeafa & @1 21 Ty e T undd fR
e e i s e oy
g @ Wt g ® €| Sl 98 aeF o e
& 1 St wed € R steemime % ot
# T T W T, W U STREmmS
foeaR ! &l fag w1 o/: TR A1 3[R
e &7 T & T R

fam o figla o SIER sEis w1 famr
=1 erereenetl o gan €

(TEHTRT TTATY)
ferx 2.1 : formr o

(i) e ¥ 9 geft gered, foFt sremie = R,
3 B Tk (THEGRT TAW) o €9 H
T ¥ WH R fem o e s
AT Y& TE A9HM T SHel 3T o1l
(ii) for s =6t gfpen @ 5@ efa B ok
T oot foohie gaTl 39 TR &1 faohe

15

gl 9 geq fomdr g3l SRl
fagara & for fomm a0 &1 s o ©
13.7 3@ 99 Usd g ol sEnE
foer o ot S ) foR o o
FB o uid | uRafda & T faeme
(Bang) & 91X Th Hohe o U9l
Jiatd & geq fowr geml sk 9R
o 1 Tfa ot we W) faw S ER
% RfYF A9 fge & ofdma & dea
] 1 O ga
fa & @ 3 or@ a6 o AR, 99
4500 hfeer qeh IR 71 IR e
T1ef 1 fHI0T g3T| Sele UREE 8l T
SEe o faen &1 e B srewEms &
st= &1 g4 § foar &1 BM1 @ (Hoyle) A
gqeh1 fored ‘e staeen Goheddl’ (Steady
state concept) & W 9 y&d fwam @
Hehea o TR sene fordl off wma o & &
SO w1 g1 g sEne o famn Hadl s
Tl % fied W SR THIE o wels
faear fagia o & verRr 2
art ekt futor
IR sEme | el o gl i faawo wEE T2
ol o H R 9= ¥ Teemsyu aal |
fi=rar o1E, fSwer aRomr=Esy gged 1 T
Tl TS THAUT RIS oF I &1 3ER
T TH AR T Rl & T8 2l
SAFME H fadR ga eIt B @ R
3Tt g B Yehr I | (Light years) #rdt
S &1 Tk STeheil SAERTINIT o1 =16 80 B
| M 50 5R YehTeT &Y oF o & Tehdl 21 Tk
SATRIINTT o FrHfor 6t yEeTa eee T W
o foreel Tt o EEEA 9 Bt © T e
(Nebula) ®gT Tl HH: TH &1 g3 I
o T & gs fasfad g0 3 g 9gd-agd =M
g fie o4, @ ari @ fwior emy e
tw fovers feman sman @ o ARl e fmior e
59 6 Rd 96 qgol gl

(iii)
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el 99 (Light year) 9d &1 &1 o 30
1 9 &1 YT HI (a3 @rg fepo #o wfd
Yopg B fommoia € 6 & @ o g
et g0 T M, 9% T YRR 99 BRNI I
9.46x1012 feho o o SR 71 geelt o T
3ATd g 14 HUE 95 MG, 98 BN oA
21 TR oY o Ted H I8 YehTe1 Y 1 heed
8311 Bl

&L o Tt

PE
S ®:
(i)

(ii)

(iii)

o T ot frefafeaa sreeemd wF

R e & iR T &% Tfed ge =
= T gl | TeaRyu 9 ¥ T
e | SRl < Fafor gen SR 3@ T
IS o IR Wh T Rl HI FA
ge avad (Rotating disc) fasfaa g:l
et SfeRel W T WA 1 GEH
ARH g 3N g I gk aren gered
B Tl & ®9 H fawfaa gem A 8L
el FESH (ST0[3tl § IREARen SAehH)
Ffshan g0 TR (Planetesimals) #
farsrféd gUI HegA (Collision) &t foan
g o2 fie o I& B SR ey
el °oh GRUTMEEY I M9 H §g U
I fuel #1 atfus gen & TRy 2
ifqH steen ® T oS BIE URTUST
o Wgaldd g1 W % de fue 7=l
w9 H |

iferek el o gt fagia
-
TAR GRASH | 316 U8 21 Feiien 1 drved &
SR M1 STl & SHeh o B d SIS o o
T YEAT TR 5 9 5.6 3G 61 98¢l g o T8
ST 4.6 W 4.56 3RS o Tgel S| BAN GRASH
¥ g (d)), 8 W, 63 SWR, uE s fig
S-8% T (W&l & IHS) (Asteroids), gHehq
(Comets) W& Fed #61 ¥ Yferro & T4 &
T 378 Wl H gH, Yok, UL 9 WIS Hiad T8
(Inner planets) e 8, Fifeh 3 T o gl
ot g2, & o fem € e WR W 9Rd T
(Outer planets) Hgel 81 el 91 T e
(Terrestrial) 78 i & 34 21 36 314 © T
3 7 gedlt 1 Wil & Jedi S engeti W €
STUETpa SATeh Sl oel U8 €1 3T =R e T
T 51 foumer 78 a1 Sifg=q (Jovian) T8 e
g1 Sifem 1 o ® geetd (Jupiter) 1 @@l
T W SRR Tiftfa TR @ foreTel € SR erEeeH
9 EeAem ¥ o g5 agHsd g1 Wl W@
0T TRISFT 4.6 3R o1 Tecl Tk &f 90d | gal
Sl 9% Wl ®I W Tk UE WA S ol
W AU Wkl HTed 4 AT oo
(T 2006) ® ¥ Fofa fan fo g2 9w
e @S T ST @iy favs (2003 UB,,,)
qel T ‘A T8’ FE S Tehd ©1 AN dRued
¥ Hefud o 929 9Roig 2.1 § Ky M R

Fiadt e Tl € Sfeh S SRR I e
RIS
il 9 Sifoem Tl o AR = aRfeafa

% HoRa®y B Hhdl o

RO 2.1 : WRESA
J IF Tea e FEEhd w7 7T T
U 0.387 0.723 1.000 1.524 5.203 9.539 19.182 30.058
TE @ 5.44 5.245 5.517 3.945 1.33 0.70 1.17 1.66
e # 0.383 0.949 1.000 0.533 11.19 9.460 4.11 3.88
I 0 0 1 2 ST 53 T 53 | T 27 13

* gd @ gt wielta twe H R wrefd oR geeft &1 wemHH g 14 HUS 95 @@ 98 TR fwoHi0 TH Thw ok U R
@ w7 7w T w9 HIAHKX (gm/ Cm?)

# ooy : SR yHeRGE S7ef=rg 6378.137 TR0 Ho=1 2
gri: http:/ / planetorynames.wr.vsgs.gov/ page/ planets
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Jedt i I T TahTd

(i) wIfefa Te < AR o Sigd SHIY = el
AATH A o HROT Y FEfd T8l
e T 3R sy oft 7 e "Rl S
Tel i T 3Tueshd fereh gff W g8l

(ii) O 9 T ok o< AR i
off| a1d: wffa W&l o o wen ® 1 o
YAHN 31 A TS| AR Ja Tl TIferreedt
T B o SR S el W TAE @i e
7 R

(iii) wfefa 71T oF BIC B W TAhI TEaTH I
v oft 89 @ oger TRomaeEey 3 9
et g€ W TR Th T ® wHh

=l
<G YA 1 SFehell Wishideh SYUE €| Yea ki
WE ASH I It Heell WA wea fepy T 2
U1 1838 T H, W W el (Sir George
Darwin) = ggmn fo 9Re o geaft 9 =g asit
9 Yd T 7 fUe ¥ 9 W fi Tu9a (= 9
el o TRl & #ier) &t 3mepfa o gRafda gsm
R SfqaTen I AN SR STUR HKH I
fomol sS4t ured @ gen © Sl S Yend W
T T % w9 H AR R

T Iqui ug o e 3 O fewe o
SRS hl WhR &l shid| T fovar feran S
 for gedll o SR o ®U W HgA HT S Th
og ZH{d (Giant impact) &1 s @ 59 ‘g
fam w=iz’ (The big splat) #8 T 2 Tl
q € R gedt & o % e "W 9’ €
WA U8 h 1 | 3 70N 98 3R &1 U geaft
Y THTAT 39 THIE § G o1 T e T2t
sialer o foer T TR W ST g3l a7 usred
R geelt oF el H AT o SR HA: 3T
FEH I TG AT AT FAZHT 1 IATd AN
4.44 3RF 99 9 Tsl

Yot 1 3w
I 3T A o IR ° geslt =g, W SR
IR 7 oft, et argHed faa o i gEgeH

17

g gifcam 9 991 ol I% S I YAl ok
aRHed ¥ Sgd STel ol 3Td: i THl T
s foramd stava gE et fSeR wRer =g,
A 3R T geslt TH T YR TE H ofafid g8
SRl agd | U, den Sfed oF fau et
AR YA Tl 3Tl S 9l | 379 Teil
foh TSl | 460 w5 Well & WA 3@ T8 W
St w1 ferehrE ohd gal

Jeefl sl WIS WASK 2| dgHed o aed
DR Y geelt o ohie b o I € 3 Th GHE
T gl agHeed 1Y ®1 e Wed %Y 2l
Jeofl i Tde § Tk Hiqd 9N dk 3% Hed
g 3R T TH 9 ok wred H erer fawman 2

gealt 1 AR e o faehfed gg?

worsd a fawa

TET] o T Tl e AR s S €
AR Teoh TRl o THHU W w9 ¥ e ok
AT Y BH TH 6 H1 Udl wordl € 9gd o
TR o Tohgl BF § TE o1 g w1 T o
T U & ITIEY g2 21 5 uqe Tecdee o
RO Ted B @I o, @t S gl B fuei 7 usred
1 gofaa fham so9 oTafus oo S Rl
e fopan ST @Y @I Sea=1 A 9 i s/ e
S UE YAt i Scdfd o SR SR Scafd ok
A 9] g3 STATYh A9 oF hR0T, Jeaft sTiferen
®9 W 59 SFeR | @ T AR AHE 1 Stferean
% SN0 & Tooh 3R AR S o s o
I S oF 3 oh Ul ST BT Y& @
T S ST U W Sted (SR ofreT) , gedlt ok
&= H I M SR gk gl gedt 1 gag Ao
I 9T I TWE 3T T WHT o WY TE 3R
32 BU 3R 3 &9 H uRafdd Bl SIS TR
o Bl U SFqANTel I8 gea i qudet o €9 H
foaerfaa 8 T Toeh @ Rl o9 arel 9=l o
oIk BF ohi 9 Ufshal ol farea (Differentiation)
THEN ST 21 FSH 1 ST oh A, W0 Heg
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18 iferek el o gt fagia
YT HTeT HIIHH
BRI TETHTT £ 2yl Y/ ME a8 Tgct S,/ q& T
(Eons) (Era) (Period) (Epoch) (Age/¥ears before present) (Life/Major Events)
=g Hew AT 0 ¥ 10,000 e AME
(Quaternary) I I 10,000 ¥ 20 ©r@ o¥ | STfEAMa (Homosapiens)
S S SAfa 20 @ W 50 A SRR AT o e
(cenzozoic) Teqad 50 9@ W 2.4 HUS |IEMH, oA EIi CRE 94
(e ¥ 6.3 qdra hed A 2.4 FIE | 3.7 FUS (W Y fe@-Serd ST S
ﬁ‘;aﬁ (Tertiary) AT 3.7 ®US § 5.8 HUS | @Y (Rabbits and hare)
. RREGE] 57 ®UE W 6.5 HUS | VR TWAEURY : IR, Il
nvﬁﬁiﬁ Eapier 6.5 FUS W 144 Fg| SEEER 1 faqa s
é“ge:?gg% i 144 ¥ 208 FIT TRATER |
24.5 U Td [ERUEED 20.8 ¥ 24.5 Fg e 9 T FA
TEe W
- 245 HUS ¥ 28.6 98 | ¥ ot Sl 1 STferpar
STeTEereT=R |
O o 28.6 ¥ 36.0 FUg I | T UM Al Sg-{g H
RIS (24.5 TSl A Rd Sid
w9 9§ Zarfrem 36.0 ¥ 40.8 g | A 9 A W @A Gl S
57.0 S | oremEt/RaeteH 40.8 FUS F 43.8 FUg| W | oA o oW Torg: O
) sfretfagem 43.8 9 50.5 IS RGBTl
s 50.5 ¥ 57.0 FUS W [T W FE S TE: vl A
fom O 7 3T ae Sl
‘JT"IT“ﬁEI. 57 ®UE § 2 IWE 50 w g e
(Proterezoic) T:f Wﬂ's‘ ELf
S 2.5 3RS ¥ 3.8 o I e T I
I T 57 iz @ ot T N
4 3TF 80 ‘
3.8 WE | TEEY 9 WRErW 1 fHfn:
e ﬁ%ﬁ 4.8 @& o TRl & agued
T HTETSE SAFAEES i SAferehal
a1 S 5 3@ 99 e o 1 3afa
5 9a 9
GurE 131'17%??# 12 3@ 99 TEd e F1 3
farm &m 13.7 3Ra =99 B
* ffe i wfeREl fam ST (Big Bang) @ AR 1 Scatd-Heid

(Giant impact) o %R0, gealt 1 aqHH H:
a1 1 TR e 3 g8 SR F® faved W
THU =0 ol favsT &Y 39 ufeRan g1 gest

qe1ef ST Tl H TR Bl TNl gedl o HXdd

(Crust), @R (Mantle), s18a i€ (Outer
core) 3R 37der i (Inner core)l geai &
SH 9 | AR 9 Tk &1 1 S agdl
B W WA H1 foeivares w1 fodRyds e

Y e dF H5 WA UE S g1 S9-Udd  TH ST ™ H &
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Jedt i I T TahTd
qgHEA § SoHed i faed
Jedl o ARASd i aqHM AT H AR 6
RIS 1 W@ IAREH €1 AgHSe i G
9 G ed e | war w2

M AgHSd o faehtd @ A eraed €
THH! TECll ST | eAfEehiorh agHeet i
1 g ¢ gEd v o, gealt o e 9 Fepedt
9 T Soared o agHed o foae™ § Hean
el oiq o oHee i WA 1 N9 Hed oh
TS GIATT Giha (Photosynthesis) 3
SRUECRERIT

e argHed fSed grgls o gifaam &
sffereher off, UR va oh RO gealt ¥ X =l A
T shdl geat W g a1, a9+t i w8 W
geml ereiq @l wifefar el @, @R wed o g
o HRU, AfSHIcTn agHed a1 q T Hehd
e e =1 9T 8 T 9% agHed o faehTE
w1 Bl STeeer off|

geeft o 321 B 3iR fasied o SRM, gealt &
T 9N G wgd W N o Serars ael e
T W 3TN o IIgHSd 1 3394 gl IR H
qgHed | Srarsd, SIS, Hied S8 SRS,
He o SrHiIfEn sifush A ), SR T SHaie
agd ®d o 9% gfRan fE™ geat o Hfiad
T Y el W eTE, T8 T S (Degassing)
HE Sl 1 AR Sararq@! faehie § aeHed
o Seferd o T §@d ol YAt o 381 e ok
Y- SearsT H1 G & 8 T agHed
T 3ufted wEd SE SiawEse o aul oh O H
o @ qaHH o 1R feren e oné| woersy
ity TR 9 TAfus aul ggl geat oh eRad
R I H WA T H IHgT e o, faEd
TREFR a1 geall T Iqferd He™rR geafl &t

19

SAfd ¥ T 50 HAS Tell oh A ol
TEd B U =erdl @ T WeER 400 HUg Ee
WH & T 380 HUE WA USA Sfted ol
foerm 3T g3 =M T 250 9 300 S
el 98l YRl 9¥eyol ik faskfad g1 @«
I ok Siled Shad HETERR deh Hifdd @i
ThTIT TSI 1 Afhar gRI STiafsH | agia
TEENRI 1 < 71 - wemnR e o
g B MY AR GgHed W il w1 A
200 FUS 99 Yo qUT €9 H R TEI

Saq o Sard

qeaft 1 Icafa o1 3ifaw ==or St it Iaafa a
fara @ g 81 e geeft o1 emfus
argHed Sfted o fashd o forw sgea &l el
Yk ok, Sftad i Scafd &l Th @@
1 qEEt gfafwa s €, foad vee wfed
Sig (&) 9] (Complex organic
molecules) 4 3R ST TS T T8
e THT o S 3T9H Tkl Jreqal ol (YH:
I H germ o), iR frsffa gwred i Sfifea
T § gfafdd & §&1l 3R T8 W Sied o
fog STer-Te 99g i 9g™ | W S aret
Sfraren o &9 | 21 300 FUg A QAT i
doil H U 9 el gereell W o i
Jar (Blue green algae) &1 G O firerd!
eIl €1 FE HU i S Fehdll & o SEQ W8
T H WHROT ST At Y @Heni T8 /e
S @ fop Sfteq w1 faehm e 380w o
e 3TRY g3l Ueh IR e § 31 & "
% St o IR 1 R ORIR e T
¥ g B 1 Ghar 21 S qoRITE
kA (Y3 18) | <@ T 2

R L L .5 [—

1. SEdehica® U9 :

(i) frefafaa § 9 %F o S geat ®t 9Y H Y& wd 2?

(&) 46 /@ 99
(1) 13.7 3T a9

(@) 4600 HUg T
(9) 13.7 @& a4
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20 iferek el o gt fagia
(i) = & o1 & safy gag o« 2

(%) 33 (Eons) (@) W (Era)
(T1) =9 (Period) (%) 1 (Epoch)
(iii) =1 ¥ %9 o T odHE agHee o FE o e § "ere T@l 2
(%) TR JoF (@) T IS
(M fadea (¥1) TRTET HCTHOT

(iv) Frfafad & @ fiqd w8 ®F 9 2
(%) gt 9 g & o9 U 9T A T8
(@) §@ 9 5 W&l & Ugl & o9 9 W ad T8
() 3 W& S T B
(=) fo 3R o uE
(v) 9ot R Siae frfafed o @ e foas ot Teet 1Ry gal
(%) 13WF 37 FUS 99 Ugal (@) 460 FUS I9 T&A
(77) 38 o ¥ Ted (%) 3 R4, 80 FUS 99 Y&l

2. Towfafea woal & SR omma 30 visEl ® difww -

(i) it e =g = &2

(i) geeft &7 Scafa Geiferd i 7w okl & Fred S=feRl & Hers@ ofR ward
(F) &< g T (@) IrRked 9 Hieed

(iii) o< wfran 9 19 =0 THerd |

(iv) R H1a § Yool oF oRIael 1 W&d 31 of1?

(v) 9t o argHed @i a5 aelt IR T e G i

3. Trefafaa ot oF SOT @y 150 oSt ® S -
(i) fem s fagia = faear 9 aofF &)
(ii) gt oF foehra Taeft staensti &l aaid gU &Y STaEl/=RUl i e | afviq il

TS S
‘TR TR’ 9fEeT o 9 H feAfafed 98 W daese ¥ geT U Sieg

(www.sci.edu/public.html and www.nasm.edu)
(31) 9 9@ & forg weiEt 3 & foha e
(9) WR TR & THHd FH § S0 a4t & = fg@n ® 2?2
(9) VR = F8 § THA &l T 87
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3TeqTa

11093CHO3

‘q‘ ol FT Yhid o 9R § 79 fohd &R H1
STHH TR €2 I 31Mqeh STAM o STAR
C it e 31 i A e T 9 W E
T TE T WiEet 15 ¢, e S S AR
WA AHSA g1 1 3wl Jefifes W
SrTgEl ST @ g ol w6 <@ 22
el St § fehed gu T @men, fhgT,
gatl, S qen BT A €7 Yot oK SAafik
AN 1 AYTY AN °h SMER W HAA ST
ekl €, Fifeh gealt o 3fidieh W | A ql i
TET Hh1 B SR 7 UEY Hehdl T

Jealt o eRIAe Wl fo=me geEd: e o g
areft gfsmarenl w1 uRome @) afesta o efdsia
Tha OIAR 9S¥9 Wi SR <l W@l @l
Fiasiia gfshaeti oF g ol STew@l Y foRdt ot
& 1 YTH(T T YHfa 1 THSET T B
(srrfq forelt off TR T wempfa =1 993 o
fore spfiies foransti o6 9wE o1 ST STeaeEs
?1) AHe Sfed gera: et esia geefa 9
guiferd e 81 safeT gvd o fashr w1 guifaa
FHE A Gt Rl o fTvE H A STevEsh
21 I8 THg o fou T gest o shoe o g ©,
1 A ol U B €, 7wl ® R e
gedt H1 AN Ga F1 fagga 9@ @ fusa
A H YA UG Tk geat w1 fmior & A,
J-94&t (Crust) ¥ %€ (Core) & @t uxred
Wl o w9 o fgufsa €1 98 S o ererd

&3

e ¢ o Sefent 3 Y 39 oedi o e W S
T H IR YAE WA okl a9t % en #
A AN R S g6 favm 9 wata 2l

el S SRR oF ETee

geelt w1 591 6,370 fepoeio 81 gesht &1 eriafien
uRfeerfael & ®R0 78 H9a e € o wE gea
o ohg d% TEART SHHT RIS FT Tk A T/l
o 99 1 D TYA U KL Gohl AT I
1 o © for e uRfeefaal o o aeifes e =7
Jq ¥ T gu R o a5 WA St © iR
sat TEE W Y YR o e um S 27
gealt sl AR Tl o fawa | garit SAfieha
TR T Y Y U SEE W oeneiid ?
Ay 38 SFHR * FT GN FeA Yer SR
wgred o favermo W o amenfa 2

gy |d

Tealt © T ST ¥ YA W U Haet
JgT §, el o WgH §, S gW @ &l 9
W HTd B SR STHIRT T WM i @M 3
T 4 fRoo o Teh T TEY oifusw TRUE W
S YET SEHE ©, i Sadl TedE W ardH e
agd eAfush gl 81 @A o Stfdfied o=,
fafy= afEgrsmret o ofaia geat &1 offafRes
frafa &1 S o fau 99er § "W d@
B FX W@ T HAR R o A=A & GEA
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el | w9 ® A € T ggg o
Yo 4R (Deep ocean drilling project)
g HHf-oId HeEIRE Jae 9REs (Integrated
ocean drilling project)| 35 T Ha¥ &
YauE (Drill) sTehfesh #e™R | wien (Kola)
&7 H 12 feroo 1 TR q& R T R A
TRASIST T2 9gd © o7 el Garg qRarse
& 3farid, faf=1 TewE 9 ura el & foreryor
Y TH geall i AaReh HEHl ¥ Hafd sTEmEmo
SR W g 2l

SATAE! IR Tod8l Sl 1 Teh 3T
Fia &1 S el o SorergEt STR W e gest
& dd W A 7, TS YA S o ferw
ST B ¢l A9 38 S h e wgE
w1 B € fop =g Hr fopat e @ fenen 2

Spretikein)

q1ef o T o favewor ¥ gt o eviafen
9 I AGIY AR I Bl B @ TR
T e Ul vt € foh geeh & edmwel W TR
G4 o WU-HY q9HH Td goE § gy Bl 2l
i L B T I F R B o o = B
a5 o WY-|Y g &1 S W sear 2l
qqqE, a9 F O B 39 9REdd i gL W
3T ST Hehell &1 Yeelt sl hed HIZE ] &M
@ g, ol 3 fafa= Tewsdl W uere %
9, 916 T o9 oh A ohl TAIa foman
2| YA® Wd o Hed § T w&ol w1 HiawR
T T e W i fRar R

geal i SR SIMRRI 1 SHU AT
Hid Seatd €, St wefi-shedl oRedl ae wgedt )
Bloler, B9 I8 i & W =nfeu fe Sewme
o favemur o fau Iucred gx1ed geat o efiafn
9§ 9 el e €1 R Seehetl oy uered
AR TR G geet W fherdi-gerdt €1 3
(Iew) 98 & T % o e fig ¥,
UM UE (YeAl) o €1 3T gesl ki SMafieh
A o fau Iowhedl w1 AEIEH W 3T

Teaqul &

e i & T fagia

3T STIAY Tl H TRy, Jahid &,
9 e Feeft fRard wfet &) gedht o eRdd W
off fafe=1 Stemel =R T[EmREUl I Th F9H &l
B B TE (TRl §e) yal W 3Afush o
AR W H B ¢ YA o g U U h
U1 el S a1l Yal R e 3R queE
W Y Bl 8| Teed 1 0 UEre o SeHE o
FTER ot wgerar @1 geeht o ofie wwred @
e foeor o 5@ fa=rar &1 guifaa s 2|
STET- 3T Tl T TTcahdvl i f9=ar o\
4 wRl G ot g e ®1 W foera
T fagnfd (Gravity anomaly) el STl 21
o fognfa g6 quddl ¥ wered % SN o
o &1 WM < B gakE wdem o
quiet ¥ gaha qgred o faaer & SRl }d
€1 sty wiafafeet ot gesh 1 el SRR
1 Tk Hedul &id 21 37d: g4 &9 faer 9 9
R == HA
Wehy
JehdE TN &1 STeAAA, ool &1 ofidfer Wal
1 ool fos T FIT ©1 TR0 9o H ek
1 @1ef B— el 1 Ul I Uh Wihfaeh Tl

21 Tl o FrRer & RO 98 3O Bt §, S
gft feemet & etwt ey ol )

A

o 3.1 : yEu-Itfer
gedl o %qT F Bl 87
YF: 99 o fRIR-TFIR & e feked 21
qudet T Sl H T R € 99 B € e %
T WE ol foadia foen A wfa s €1 Sl
FN & JoiEe @ S §, 36 SMUH H

iU 3% TR 9 @wa 2 e ft, oo Bn
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! Y9 oF SR Th THA T FUU HT JAE HA
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TG 9 ‘S’ 96 wEl @ 2 ‘P A dig fd 9

Bl Sl @ fSrEer qRumHeesy deree fasd gt
FEMF TH S ok fauda fKon § o i 2
Soh qRUMHEEY Sl Tehetd! & 3T Sstl o
geft fegmett o TIfmE St |1 9 T Wl 9 Sl
firehetdl &, 9ok 1 ST &= (Focus) hedtdl
21 38 erehg (Hypocentre) st el Sl 21
Sl Ul STe-37er feensti § <erdt g8 gedl i
gdE % TEAdl ©1 A R 9€ fag S SqM %y
o GHiqaH Bl €, fuehs (Epicentre) heell
B stferchs W & Io Tt AT 1 Hegd TR
ST B eifuchy S % o Sl W (900 ok
HUT R) @ T

gehuta @ (Earthquake waves)

94 rpfash gehT Tfeed (Lithosphere) #
& oI €1 Tl oA W oM ey gest WY faf=
W % 9N H RN e sa gHe oA vt @
for Toemed geat & ¥ad 9 200 fRowi0 a
H TS A WM H HEd @I GoRUHA I
(Seismograph) ¥dg W TE=A Sl TR
1 stfireifad s €1 o 3.1 sehdig qo w6
i@ s (Curve) fK@mm 21 98 =@
T TR delt X Rl WRi¥id s €1 g
AR W e a0 QYRR w1 ® — i ql
(Body waves) d ={@ad o (Surface
waves)| YIH® T I 5 9 sl o HoKd
B o SRH ST B © SR Yool o SfSEAl Am
Y Tt Tl fegmed o o wedt €1 s 3
e a6 el Sl 21 i /ol T R
Sl o e ST foRAT o RO T A S
et © % uXeld aW el S g1 3 aw
LRIl o QYT el &1 G T o SFerT-3FerT
e arel Eiel | e W aRafda 8 S )
ek T aTel IR W qU kT o Sifiek g
21 Tl & we § fT=rard @9 o RO e
(Reflection) Ts Tede (Refraction) 8T 2,
f5e@ 37 @ @ fgen off sger @)

ageffg G ot < YR T e F) 5= P

e delt T € SN e W e Tl Tgudl
gl TR ‘wefrr @@l ot e S 21 P A
s qan S g €1 3 T, WA 9 SE—dEt
TR o TSl W TR Hehd! €1 ‘S’ Gl ke
W FY I A & o5 TEadt &1 A fgdiam
T’ Feard €1 'S’ al & fav ¥tk Aewyt
de7 7% € T 3 Shaa I et & & wem g
Jodt €1 ‘S’ T 1 T8 T Hewqul faw 2
Teft fogioan = Srtent w1 gueffa G aueH o
g il Wead (Reflection) ¥ T wfaeafa
B ST e 3Tl &, Selfeh a7ad (Refrection)
¥ g fRemedl § werdt #) yehtoEl | e
3@ § TN 1 -1 1 ST e ST
B UEeld q@l yehved! W osid § sifielfad
et €1 3 G S e e ¥ s S
fomenfad =it € @R TAR R it €

IR TR BT G0

f=-f R &1 gedE an o H99Rd 3
1 gonelt fr=-far et 21 99 € A Taia B
g Sl § S U B ?1 ‘P! a9 shue
1 feom aun w1 fewn o TR € B B 98
GeRoT T w1 fEen § € ured W e e @
THeh (SAME) % HorEwd qgd o S d
frar ot @ SR Sl  HWepwA 9 hald i
TR U Bl B S i @ 1 aw e
T oF HHRIOT feen | oA U et 21 ¢S At
FEAER qa H, T i TN o GHHOT W HIA
U et B oor: A o uwed 9@ e € sad
IR F T S Sl HNaed ql ged 3tfue

ERIMEI R B 1

BT &7 H 33T

Jehuerd! I3 (Seismograph) T € T |
HH Gl et @ srfelfEa et Bl TEry
IS W &9 ff ¥ SRl wE O spEdE
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M
145

]

<
145°

forT 3.2 (1) iR () yodig TR &7
(Earthquake shadow zones)

AfeIfad el il T & i Yehdtd B &
(Shadow zone) %@ Sl 21 fafq= e
et oh 1T ¥ Ul gerdl @ foh T ek
T BT &5 W JehT o BT &7 ° qaen fa
e Bl fe 32 st iR A § ‘P A ‘S’ qal
B &7 Wi R T 21 e <@ e €
e e S ¥ 1050 ¥ s faet
ff gt WP’ 9 'S’ A g T w1 e
3 T e, fudhg ¥ 145° § W ke

e i & T fagia

‘P’ T o TEEH HI B o H € IR ‘S
N i erfrafad T | 3Td: SR T
AT ® o sqehy eifchg @ 105° 3R 145°
% e 1 8 (S FE o e e s
T BIT) I YRR i W oh faQ oEm &
(Shadow zone) 1 105° & W R & & ‘S’
T TR TgEt| ‘S’ T T B & P AR
o o & 9 sifuss fagga 71 wehy eifechs o
105° ¥ 145° T& ‘P’ a0 &1 ST &3 Th
921 (Band) o &9 § geal o IR W o
eI 21 ‘S’ I o B & T shed fa&R | el
€, o1 I8 YeA o 40 Wieerd W ¥ o arfeem )
3R AR Yehy SAfEehs 1 Ual 81 o 39 forlt
Ft qHT AT DA & Wifehd X Thd &1 (R
Jehy SAfeehs i S 1 foeror sfed § I3 28
H fean o 21)

ghq FhR
(i) "= faede® (Tectonic) sehd &
aAfrw o T A by geae o R
T % W S o HRU 3T B B
(i) Tw fafdre o o foerifer goha &l &
SAHErS= (Volcanic) Yerd HHEAT Sl

B A gy sAferkiE: dfwd SareTgE

&t Tk & Wi wd R

G &l | hfi-sheft st @

¥ g @Hl w5 B ge S 8, fed

gooh ¥Ieoh Teqd fhu W 71 3= fram

(Collapse) 9ehd gl STl 2

(iv) &¥-F+ft v 9 qEEtE awwe 9
Ff gft & U B T TH WE F <Kl
&1 foehie (Explosion) 9o %ed 2|

(v) S 9ehg o i orel esf W e ¥, S5
9t St (Reservoir induced) e
e S 2

(iii)
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ghal &I AT

YehdTd SIS RT A Yehdld oo o STHR
T AT TG i ol o6 SR 9 R i
1 Yehtig e 1 Ao figet @het' (Richter
scale) & M ¥ W S {1 qeEdA diow
THT % IRE ol G B9 W Gafud 21 39

9T GRT T TR &1 Tk g99 - S (LOC) |
Tegra o179 | (9RA)

A o STIER Yehd i deal 0 § 10 a9 BIdl
21 3T w1 diedl/ e (Intensity scale) &1
goell & YohU offtHeh el (Mercalli) o

25

Y WS S 21 OTE ekl 9 gg ge wiA
g Fruifa &1 St 81 S9eh! TeAd 1 9 12 %
el B

ThT o TS
oY Tk YIhfdeh SO B T SR § B
o Yehrg T @
() 9F =1 feem
(i) el fogfa
(iii) Y-TgT/ IR
(iv) 9 5a9 (Soil liquefaction)
(v) eNad &1 T TWh Gl
(vi) ferasEeH
YRIaed forgem
(vili) =T 9 qea9 & 224 ¥ 9%
(ix) &AM <
(x) SHNG 1 TS A1 Bl HT A& BT
(xi) &gt &1
AT |

(vii)

(xii)

ST @Ed g g8 q9TEl w1 TH 39A
B @2, (9Ra)

SR @Rl g del W T oferdig & w1 faeaw,
ot <Rt

SaE @l g g faamr w1 TR
@I - el

SR T g1 g foArer 1wk 39 - semfvrEn
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SR FAEg I9El § ¥ B B: H G9E
TIAEd R @1 S Ghdl € ek 3 Fl 39
&1 H e 9t S9 g ¥F i eI ¥ |Hem W
gohdl 1 ‘A H g qft UST Se Sk
a1 ffuchy OO STU%dd W @ IR WY Wi
o =ga SAfees 8l ‘A ST o9 H 9ehd
T ?, A gad | el § S yehdE @l 9
SO et ¥ Faf g ®9 9 e &1 R
T Uhe € Wl ¥, R ot A qey @i
et et ®het W 5 @ affush € @l 3@
o srerfien TRt g )

by I G

T Teh YIhfash 3MIaT 1 g Jehd o Fehi 9
SF 9 ¥ T e =i e @1 feR o T e
¢ o fora o @eft wii & el qehd @ oM 2
el 9El & S WY o §Hig €, T8 did @
Tegd i 21 BW SaegeE! 9 9ehd o e
T IO T A W U

U T8 3@ T 2 R e Wha W8 ¥
3ty dfierar aTel ehd oh ST hi FHEHl 9gd
& %A et 8 S 1-2 9o § T & 9N o 2
STfeh gooh Yohd oNHT B fHae geell o et
T frdt 9 A ey fau W R

Yot sl |
quuel (The Crust)

Ig 3G gt w1 g AR A 1 e §gd AR
(Brittle) 9 € forad Se<t <2 S &1 ygfa o
S B qIdE # AR Hewgidl 9 WeEnRi o
F srerT-ofem B Hermrl # quudt 1 Hierd
HeTgial 1 qorl | %Y 81 HeERI o e $Heht
afra | 5 fho o ®, St wegdt o e
7 30 fR0 o d% B EA wddE Eere &
&9 o g8 ueE R off stfus B fewem udd
ARl & = quddt &t Jier @mHa 70 fRoHo
w2

6,378 feherto

forx 3.3 : gedt o aTdRer W

e (The Mantle)

ael & it & e w1 9 Hedl wEdn ¢l T
ARl SHidd (Discontinuity) ¥ 3RY gL
2,900 TR0 o T TEE qF RN ST 71 He
H FW WM daamHed (Asthenosphere)
Fel Sl B ‘TR (Astheno) W w1 3¢
oo | B @1 foRar 400 TR0 ek eAfent
T B SAAE! SR o SRA S ol R
W UgEdl §, SEHT GA G el Bl quddl ue
tieel ol HO 9T et weHse (Lithosphere)
Fedd B SEHR! WeE 10 ¥ 200 fwo Ho o
e o St ®1 et Hee w1 foR geeam e
o TH & WM o 9% a9 1 9% SN e §
2l

wig (The Core)

ST o Tt € 2 T ST g @ TR e
TGN oF o A YAl oF IS hl THSH H HEH
#I ¢ Hig T Heel I G 2,900 fROH0 Y
e W 2| 9T IS (Outer core) T T
T ¢ SafF ofider sie (Inner core) 3 afereer
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4 B wie 9yl gemm: ffee (Nickle) o
dR (Ferrum) &1 &1 81 38 ‘f%’ (Nife) o
& 99 | off S S 2

TAAEr 9 SaenEt i e

A 3F% IR SaengEl o o 3@ el
SIATgEl 9% T T sl ¥ feaes T, 1@
AR WA FgH U, WA Yoot o R ek

27

gl 21 Ak a8 U §9 9Hg Uedd @ ael
s B oA Al Fehd W B @ g SararEn
gfsra SeTaE! wEed @1 Wl =gl e
geietdl HUed W Fiehel Y odel W Ug=dl @
V& q% g R Hed o TH 9M ¥ ¥, 9%
HHl FHEAd B W TE U oh FW AT o
e R Ugwdl @ dl ol kel Sl g1 9%
e W RAe W UgEdl €, SUW el e,
el o S gL hel @ Hodl (STEuelid),
(Pyroclastic debris) Sarem{@El s°, U@,
YTl o TH - g AT, Hewt A
AR o AGT ¥ FANH, TESSH o AnH i
T 2

SAE! STR 1 Faf 1R eRaet W fohfad
il oF SMYR W SACMf@dl &l dfihd
fpea S 21 ¥ e SaemEl T geR
q

viice saremgEl (Shield volcanoes)

S9Tee YaTE i SBIEHT, Jeal T I S dTet
gt SaremfEEt o vitee SaramEt gad faee
gl TOE FU o SOqEl $Hoh Had e
IR B A S ged: seee 9 i
g & S ol ol o 3 BH § & d €1 98
ATl SR o GHF 9gd @l gial g1 g6 SR
T SEfEdl *1 e g Tl sl At foeet

vitee vereTgEt

et viep

W @ Aifasrt (Vent) & 9T «fiaX =en
ST @ A serargEt foekies ot B W 2
e %0 favwies e & et fawivar 2l
T SOEa @l BeER o ®9 H a6l
Il & R @ W Th Wi (Cone) SHTEI
g, St f&eX 3% (Cindar Cone) & ®9 &
fasfaa et 21

CIEGE 6'76'7'5@? (Composite volcanoes)

T SAEMfEd ¥ d8ee S oTue Afus 3 T
T (e = Featen) ol SR B €1 uE: 3
SareTgE! o ks e €1 38 e o i
It 711 § Sga@veliyd (Pyroclastic) 911 @
@ f e R TEed €1 98 g e el
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e i & T fagia

o SE-UE Tl o ®q H Sl 8 S © foen
Sore iy serengEt % w9 § feEd )

SareTgE! g€ (Caldera)

I YAl W UM SH Alel Fad At favmicsd
STE! €1 SHAR W ¥ gad foemies e €
foh <@ o7 foopie g1 € q9 o S g A
o o= WE A9 99 W §) 99 gu fasy

Tafsa <aremgEt

(e & s @ S 73 9 §) & sy %

foramarea : geRu arfirdhg T AT TRIAT

3k foTq 3TYH! AT

ikl

JohUerE! T G P’ A 9 ‘S’ Ul o UgEH o 9ud el st

HTF goITc:

1.

2.

Rt oJohg w121 o1 XU MU 9 Tt 9 (fSreh eiiehg etk o =), ‘P! a7l o g i 99
TS’ T & W w1 gHg fogl

e ‘P' 9 ‘'S’ Wi o wgEd H HHAR (Time lag) 1 AT Y1 WE 640 € o ferg i)
(e A @ o T8 i ST ohg o TqEAs o #1580 ¥ G gefed 21)

T GreroT a1 Ao W 9udiaR (Time lag) 98 sdmar € T ol ¥ Johg e
8 fero o =it w &1

SR 2 &1 JAT I L FHRIR Dl 3 H 98l (3 T (Fohe H) X 8). TH &
T o ey STe-1en o & 1 <)

AH W e Terdl/faeiTd T & 3ifhd i

foetime Tl &1 Shg-fag 9Md 8T g9 Widl 99 @1 snfer™ (SWied 3 0 W ST T
FMEER) AT &t T8 38 oF SUeR | (30 I HHfEA AW9e oh TIER S8l 7 9el)

J g9 oo § U fag W wRN I8 fog € qehy sifehg B

T qohy eAferehs &1 fearfd shoger died %1 GeEdr ¥ S S |1 A Aied gedt % qued
1 T B F e W W #1 7Hd e Wea gened feufd v gar onmen s gehar €1 S e yomed
75l o T § g8 SR Hisd &1 WeAw 2, TEiy fagid e ae 2|

few e fom H, ehy stferchs w1 fearfq ot SRR SR ST T fEen féer o STER 21 Uk difereht
off & e wafea offere €1 9T 30 = oft X W 2

I é
T o TG H g
E=ME| ‘P A ‘s’ @
S1 03 23 20 03 24 45
S2 03 22 17 03 23 57
S3 03 22 00 03 23 55
YT 1 9o = 4 fomete
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(Caldera) F8ad B T I8 faowles &Y
ATl € T 3= el WS i oel HTHl oF HeN
T had faumet ®, o &k =@gd U feem €
Teh g Tfta Wil fafya SaemEt + @@
Hdid et 2

dqree garE &+ (Flood basalt provinces)

Y SATE! ST qlel ofel STerd § S wgd
U T 8 Foherdl 31 GO & F5 9 AR o
RO =9 T YOE U T 2 T A wew
FHFER 2l 7 IR F9 JaE 50 HR 9 ot aifersk
Tie Bl W €| e SR ehell Yol Hehel feh0w10
U T hel T B1 AR HT HRA o0, NG W
A HENSE TSR &1 SARER W qEl Sl €,
Jed S9Iee AEl JaTe & ¢ T favar e
S € R eTSt ht oTdeN, RW W WH iy

Jeq &9 TH TAE 9 THI ol

- EIAIRIG &Heeh SAciTgE]

T SaTegiEdl 1 ST He@rRl | eidl 81 7er
HEMETR s Th S@el € S 70,000 00
T aifush @ © SR S |eft A St o
el B TH e o HeAedl Wi § AR SR
g1 Tedl 81 oFel o1 W eW 3 feRarygde
TR

ST TR faEt (Volcanic Landforms)
JAqael atreRfaal

SIAE! SR 9 S w6l feherdl €, SHeh 32l
BF U 3 I I | A R FE SHE A
Al R W UET FR BT € A A b Tge
¥ Tt & g o A 9ol wal § & = S
B @61 o 3T TH o WM % ER W A
el o1 fieRtor feman ST & — 1. SeTergE Sl
(Sl @M ¥Xael W UgE Y 391 Bl §) 3R

2. U™ (Plutonic) 9ol (ST o6l &RIael oh
= & 31 B 9 A ®) | S WA 9 ok

29

SIEICI faferroert fafa &
(aTEgq SarETET) 1Y SEreE e _
SR g () o vl
& Wy T v l—ﬁmawwg@ﬁ@—é
A fefet vi l
fafsm seremgEt TEH e
e
T e L
BTy T oty
Hferey S AT
P /
Y
TeRssy

fora 3.4 : SeTeTHET TeTATRfaAT

fiex € ST B S ® Al e SMHTadl Sl B
3 epfaal siqas el (Intrusive forms)
FEerd €1 T 9 9 o 3.4 ® @ T @)

a%ifereT (Batholiths)

afx %1 521 fug qudd # eifud e W
€T Bl VT 1 I8 T Tas o 3ThR H fasfad
Bl ST B STASTEA UiHEAel o g Sudt uered
% 8 WM W & TE Uad W Yhe e gl A
faemer &% o %ot e € SR wefi-weft gt
TewE ff w2 fRowo qeF Bl €1 A IR o oA
fifg 21 3= Seifaer el Sar € S q Werl o
S Y 9 2

&I (Lacoliths)

Y Teggm faumer erddt =g € fee @
qad 9 T IRIEU dRd dell ¥ A ¥ e
B Bl TR SHA MEd W UC WM 9
fafya saremgEl & e @ foodt ®1 e
Shadl € BiAl § o Wit e W umn
STl €1 ek o Y8R H UAIES FgT i o
& asqH wefgar €1 3 @ stfushat ore
Ut (Exfoliated) & I#! & 9 eR@el W
@ W "Rl B A wiehifery o SeifaY & o
I E
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craifere, Beifere & fiet (Lapolith, phacolith
and sills)

TR IS4 @ H FP 9N afast fen § g 5=
I FHHASIN ¥qAd § Ten Sal gl g8l U
AT ARG | SH Sl 21 A T8 vy
(Saucer) & HR H W9 WU, q Tg AT
FEA €1 HE G A<EEl ST Wl i
TEIR LN H A (Anticline) & IR 4
sifyEfd (Syncline) o d@ H @@ 1 SHE
TR S 1 A WAgHY/eRRER 9e U iy
aEd Tt W B e’ ¥ SE et g1 (S

iferek el o gt fagia

Haadt e W o Afas da d T
Il o w9 § 3T B 4a A1 e FEan 2
SHIE i ARE oF SMUR W 3= fawfsa fean
Sl §—H HISE oTel S i 3iE o T A

e wTE fae wEad e

SIEh

S Al HT FAE U W ONRAA o o
FHHI Bl § SN SR UE T feree § 3T/
ST @ T GER I Witd GOl S 21 Fel
Al S el el UiEH WENSE &5
Jiqadt AT FgT W UE Spfd dgad | e

FHY: deifay o faefad g ©) o & Seifae
FEAN Bl

St B SIAE SR Y S SRk 9 o
foeht@ o g SR 1 aEs GHe St 2l

— L | .5 —

1. SEdehica® U9 :

(i) Frefafea & @ &F g S SRR F1 9o qEE 2

(%) ThdE i
(1) AT

(@) TEAhYu Fd
(&) geaft 1 gashed

(ii) FHT 39 HI It AR FFE R o SOl TR H1 Ry @

(%) Sfes (@) fag

(1) yare (9) Fs

(iii) Fr=fafed § 9 &F @ weHed & ol & 82

(%) o 9 F=e Hea
() qoead 9 S Hea

(@) qued d i
(%) Hed o Hie

(iv) fm= o sohmg q@f "zl o dped o el @ € ¢

(&) 'P' 9
(1) eRIded q

(@) 'S T
(%) S9ged | ¥ B Tl

2. Trafafaa got & SO @ 30 vreEl § S

(i) srefta o = €2

(ii) T B PR o AT gAY WA oF AW gyl

(iii) hdE oA BT & kY S &2

(iv) et Tfafafer o sifafea sprsd st SRR Heet sTyeet Teml 1 weg § 9ol

Xy

3. Trfafaa gt oF ST @ 150 wisst ® S :
(1) 9ed qm o GeROT R 39 gl R YHE §ad S gl 98 al TRt €
(ii) eAaeel smepfaai @ 39 o guen B2 fafa= siadel snepfaai 1 Hem o aof i)
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11093CHO4

WEENRT 31 AeTgial ot faawur

T AR | A9 o o fowa H e

Y YR o AEfas 9 o ufifeq €1 e
S & o geslt o 29 Wfaerd 9T R HeTgY SR
T T WEIR el U 81 Helgial 3R Her@nRi
1 srafifa, SHifer 3Te wHfas W a3t 2,
TN W U W& W 2| sues i, T off
TH qe9 ¢ T W O g9 § off Hewh |
TR W feafa emer S & Wl PR wE
£ @ W9 T © o qUehTel W gent orafeefa ohe
off? gt sfaftefd o ufteds =i it &9 =
2?2 A% uE "= ? T "Wegdl ofR wemrm i
srafeafa & ufadd gen & oK el off @ @ R,
q Y T TR evEEfRd B fR SRt
IE Ta hY A &2 SHH T WEEd ug
TETENR 1 et o1 feorfq w1 fuior &9 fean
BI? 31 el o S N A9 Gafdd 99 @
M e W faw g

WEIgiuig yae (Continental drift)

JTelfesh HETANRIA Te@l &1 STehfd &l &F |
G| T HE@IR o Al "% H qed@r |
ae=rRise gafafd (Symmetry) &1 H GHF
o HTOT ogd ¥ ORI+ I07 o ST ST
AT JAY F STHIKI o THh HY e 8H i
e &1 Faa foean fomm o sfaem & 9@
sAfireral o Tar =i © 6 9 1596 & TF =
qEfasa< 3TaRH  Aefadd (Abraham
Ortelius) 7 Ho9oy 39 TGl ! e fohan
ol TR Yt (Antonio Pellegrini)

2

T qEfad o=@, fogd 0 g8l i Sehgl
fe@man T o <A dEefes stethe AR (Alfred
Wegener) 7 “wegda fowemm fagia” &g
1912 ® yefaa feam o= fagia #weg wd
TR o foao o & wafuq e

39 Toglid 1 STHRYd Hehoddl I8 off Tk
gt AEEY TH 3Tehel @E H T8 gU ¥l AT
% STIEUR IS oh Wl HEEY 3 @S o WM
o T I Ueh 9 He™IR ¥ For gam o 3=
T 9¢ WEEY i Ui (Pangaea) w1 M
Tz fSrn 1 eref @~ Fof gedh| foemet TeEER
I Yorerrar (Panthalassa) 1, forert 219 8-
S & Sell AR oF deh oh STIER TTHT 20
FUg 94 Teel T 9 Hergd Ui w1 faereH
R gam| U veet < o AR fuel emfeEn
(Laurasia) 3R Tigam@ie (Gondwanaland)
SHERT: 30 9 fEOl spEel & w9 § fawe gal
THh W€ GREEN 9 Teare - erew
T fewdi o ¥ MY, S S o Wy o w9
HeTgdr foeer™ o g § oHh THOT S WA
fpy T €, T ¥ 9 W YN 2

wETgIdt fawemus ok uer ¥ yHroT (Evidences
in support of continental drift)
eIt ¥ e

207 STANGRT & STHhIehRT oh STHA-HMH i ded@n

A 9 Fffed g fe@rdt 1 7 off e A
o ¥ % 1964 %0 § g€ (Bullard) ¥ T
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S YU H e W Tedlieh del i
Sed U Th HEfES dAR fema em af w1 9
a1 faepa wel fag gsm = faem &t 4%
HITYT TS T qeX@l T TU&T 1,000 e H
TEXE i deX@l o WY &l T off|

TEMEFRI % GR FeTHl @1 3 H GEAEdl

e o H fasfaa &t T feaifafcer
fufor (Radiometric dating) fafy & wemrRi
o UR WGl i 9™ ok fAEioT oF wEa Wl
TR W S S Hehdl Bl 200 HUS oY I
I THEl W TH Gl Seld de SR iyt
STRTHT & 9 W ot &, St oo ¥ He @i
21 2feqor STRERT 9 STHIRT 1 el o 1Y 91T
SH oA ARfae whgl e ifas &
(Jurassic age) & B THY F8 a1 il € T
T 9T ¥ Yeol TRTENR i Sufefa awi A& o

feemse (Tillite)

fedge o ol =g ®, W fewet fagmo 9
fafifa it 1 9Ra o W S @t dear Soft
o dasd o Ufaed IO mend o ©: fafy=
el | fHerd €1 e Suft & SR ad |
¥ fearge €, < foega o ofd @9 q fedeteRo
T feAresEA ®1 SR 3 w0 21 T %H ok
Yfa®Y WRd oh ARe SThIh, Hhishele g,
HENTGhY, 3ferehiesh 3 smeforar o fied
TMear Juft o qaSel i I8 FHMAl T I
2 fop 37 sl & sfoem o off TEEa @R
feart fafifa feage sz QoA Seer @ik
HeTgial o fowens oF T YHO Y&d S €l

IR 787 (Placer deposits)

oM 9 R 9H o g el &t 3ufeafa 3 sgm
T w1 Sufeafa WH onvEESHes qed 2l
G TR (Gold bearing veins) sisier §
e St 81 o7d: ¥€ T © foh ur o fier e
A o 89 ool Y8R 9 S9 999 fodt 81,
9 IH WEEY Th T 9 I8 o

e i & T fagia

Siaregl @1 faaor (Distribution of fossils)

I TR TaUHS® °h qH fawd fohaRl W Sa
9 T | U WM o qrel o Siqe i wHH
yefaal o S, S faaeer woemen §
a3 et €1 3@ Uemr 9 fa oy
TR, HEMTEH & STshiehT H fiferd & ‘@'_sﬁaaTﬁﬁ
q 3 il TeTEel i Siehl Teh HAq s
‘T’ (Lemuria) &1 3ufterfa &1 @ieml
TR (Mesosaurus) M & 37 ¥H o
Sig shael U @R T H &l @ Hehd &- 3R
el shaer 3fror STwIeRT o el ST Wid
IR oSt B R Vit TuE H & Ao #1 3
T TAM IS TH T F 4800 fwoo =t g
W T AR Tk 9 § T HRERR foRmE R

yarg Hast s (Force for drifting)

TR & TER ﬂmﬁﬂ foreemoT o6 < &R0 O
(1) die” a1 Yo Tl s« (Polar fleeing

force) Sﬁ'{ (2) SORF a (Tidal force)|

qag7-41 fagid (Convectional current
theory)

1930 o <6 ¥ 3MeR 8T (Arthur Holmes)
3 Hea (Mantle) 9 § Heaga-+el o A
I HE T il I UNE FeAufore el 9
IO a9 9= @ Hed Wi A S Bl @
B | qeh fean fF QR e Wi A 39 yER A
et 1 q fIEEE 1 98 SH WenE &ell @i
S Td 3 1 A o, S SR W
T SRl 3 HeTEdg fagere fagia i
ThR =

2020-21



TETHIR 37 WeTedl 1 faawor

TEIAIRIT 37e%ael &1 HHrE9 (Mapping of
the ocean floor)

TR ! oHeE 3R 3R W foegd 90, o8
e Hd B ToF TR 1 STeEdel U ferga
ToH &l €, o S ot SeeEE U S R
fgda fava g5 o @’ (Post World War II)
TR STEd o e IfaM - Ferr
oo Gl foRgd SR WA Wi 3R 9@
e o 5ok STeelt | S Ueidid hech a
el @A €, S U Hegl o fRR W feem €
A WA hech SAIg@l 3TN o €9 H
o 3fush |foh Rl T8 WEMIRE el &t
T &% HA FEUR0 (Dating) 7 98 q29 W
FX T fF vl & fiaa &t "g™ HegiaE
a § U W Sl HgE okl oTden wee €
TRTARE e oF Ml % i JgH, Sl heh o
e T W feo &, A # og o WA A o
TS THAA I S 2l

ITEAH TEd ;l
. TG
R EHRIR]
Srew e TeTE %
5 ﬂmﬂg:géfm
TR HETR

fopetiio
Y T 9 S GE &

o 4.1 : HETETRIA 1% (Ocean floor)

TETEATHE 38 ht sae (Ocean floor
configuration)

TH UM H TH WEEIRE dd &1 e d
Hafid o TH a2 6l 3TEE9 a1, S 7R
9 Hegrdl o oI i gHsH H HEIR B
eI qc 1 3Tehfaal 31eag 13 § fomr 9

33

aftfq &1 TeUE 9 STared o YR 6 AN W,
TREFRIA dc ! o 9q@ 9rT | fawfsa fean
S Gehal €1 F A € ¢ (1) HegdE g, (2)
TR W SfEE @R (3) HEA-HEENd Heeh|

TeTEIdig A (Continental margins)

3 HREdE fRrl oI et ws ofem % |
1 9 B THH WREg Wede, HeEid e,
TEEdE SR SR el WEErHE @Al S
el &1 HRERR 9 HeTgrdl o foaur sl gHen
& AU Ted-Herr T @EEl o & e Hewyul
3R = 2

feretts #=m (Abyssal Plains)

3 foega e weEdg ael 9 wen HerEnd
Heeh! oh se T S &) ferdeltd e, 98 &

S, S8l HeTel ¥ TRl o U SFerdTe, §9eh e
¥ R fafrd e =)

e HEIAFRIT &2 (Mid-oceanic ridges)

T HEEFRE hedh ST9H H e T Jadl i
THGEA S 1 HEE@IRE Sl ¥ gsl g8, T
Jeofl oF YA TR OIS ST At G9ed: T ast
vdd @l 81 31 Hehl o HeAad! ek | TH
e, T YT TSR 31N TUe! oiaTs o Hie-del
uTed Heot $Th! faeioar &1 qeadt oam o Sufterd
it arde W Wi soOamEl eF 71 fusd
Y H AR Saergel o &9 § 1™

SareTgfEal w1 SRR § T 2

ey o weTeiaat ot ferawur (Distribution

of earthquakes and volcanoes)

et Tfafafy $iR seremgEt faawon @ fau T
o= 4.5 (31) 3R (9) § g il A
TAlfeeh HeMFR o Hedadi 9 |, a9 W@l &
T FAFIR, Th o W@ @ Jg o feg
TEWEIR e Sl €1 9RAE SUHeEd & eigl
<fegor § I < Wi H s S, frEent T wmen
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SATATE! e

e i & T fagia

TR _9eh &

WWW

foa 4.2 : y@9 a @Al @ faawr

Tl STRTRT T AR Tl SR 7 S T HEER
¥ el gg = i W s uEl g @ o fae S
g1 Y TE U R T fagiar mer-meErE
ekl oh GHEY T qohTd Th=0T HT T &
BAfhd d@el (Shaded belt) & #Hiezd 9
fe@rn T 2, W ereured-fewe@ (Alpine-
Himalayan) Sl o siR 9end wemmiE
Rl & 9HEY B WHEEG: HEeT HEEnRE
Fehi & & H qHT o ST kR FH TE T
g Sefeh ereuA-feae™ 1 9 w9id HermriE
ol | 4 g orfers TewE W Bl SerergEt
e o Sl STl S € TR HeTER
o fRRl ! Wfeha AT @ & &9 gH & HR0T
‘far @it wER’ (Ring of fire) *ff =er s 21

AR 3T ol faer)

SO fF R vl fRer T @, vae ST

A HEEqUl SHeRI T&d 1, S TR &
TR ooy fagia o wa 3uered 7l off|
JET oh YU AR AAF SR WEENE e
o AHfEA0 1 fave ®9 9 1 923 &l ISR
fopam:
(i) & <@ T fF AeT HErHE Fehl b
W-F SrE STR 9 fman €
IR A ITR 39 &7 H ot ae | oA
IR R 2
(ii) TETHFRIA %k oF Hed WM o JHI W
M U W 96 S arel FgH o i
1 G, GO, GO SR geehid O
o T 9 S @1 Herg Heshl &
g &1 FGgHEl ° " gashd gau
(Normal polarity) 7% St € qen 3
JgH TAad €1 kel & MY W R
S w g o s R
(iii) TEMFHE 99l & Fg™ WM a4
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35

ﬂfwﬁ‘ﬁz T fow A
el W@E eqwﬁrtéz (TE e )
e G| \
sﬁ—é(ﬂaﬁ)
A SarerEt g
—> p A -
el Hed RESIECU T

aad el

1 = 1 TUen Stfes ¢ ¥ HerEra
T4 T T HEl d 20 FAE I H

Afrd R T T

(iv) T8 @Al § 9 o I SifuE

foT 4.3 . 9 st faar

TR R faEE e

T 9l SR U WM el o S

WE Ht T P

TS W 2| Safeh He-HeErRE Feah!
o &F H %9 3TW %% (Foci) &H

ek T o favemor ok

STYR W &9 (Hess) 7 91 1961 ¥ Tk IRekeq
Td i, 9 AR sraEa fowar’ (Sea floor
spreading) @ ™ ¥ S S €1 89 (Hess)

151_<,:f1006fr@6mf%—N goomaﬁ/ /{ \ \
i %i%ﬁ ALY M
g 7

3}*‘@ ye \%y
£l [ LT NN N £ T T aESTRY Y
NN N S N

A VAV N \K Y7

[ S IS
fort 4.4 : T2t 5400 <@ ot | WETgA 1 Tl W/ 5/ i%i gim
(1) TTeT; (2) Sfaror swfit; (3) Aerehfea; CM@X
(4) SRfe; (5) w; (6) F; (7) It T, R \ \\ i iy 23
(8) 7; (9) T (10) WEAEN (WHeFt, 1992) N o S

%%/

form 4.4 : qaTTe wel ¥ wegal W fefa
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o ThIJER HEMNE ekl o MY W aaR
SHTHE! IEHET H WRENRE it § fawed
TN R T A TW RWR Hl WH HSEIH
U T S W kel W 71 9 FhR HeEIE
e 1 fIER & W T TeEERE qad #
IUeNihd A B R THeh WY & Tk
MR # fowdR ¥ S WeErR o 1 faged
T, 89 (Hess) 7 HeMEIHT Y4l o &0 i
9d FEN B39 oF SIIER, AR SSramEr q9el 9
T qddt 1 fmfor g 7, 9 e W AR
Tal H zEeR forer off g @1 fod 4.3 ® @
ael foedR ot goAd Geheud i f@mn I R

e faadient (Plate tectonics)

T q foR STaRon o uverq fagei i
TR d HeMN o famor o 1eq o i 9
T U1 851 & 1967 W Heh=it (Mckenzie),
IR (Parker) 3R 9R7H (Morgan) 3 &ds

VII

e i & T fagia

®Y 9 3T foaRl &l THfad T STaERn
A i, {59 ‘wre faadfent’ (Plate tectonics)
FE T TH fgadte e (9 fauesRe
W Wt wEl W €), 3W =gl fonme o
Hfafia SR 1 @E 2, Sl wegiE o HemEriE
e 9 fiee) o B 3 i geeamed
(Asthenosphere) W T& T &R o €4 H
AfsT erereen ° Io@dH B weHed | gddt ug
ST Hed i witwfed fea s 8, fae! Aer
TeE@ i 5 @ 100 fRoHo SR wegdE
o @ 200 fR0HI0 B1 T wie 1 T =@
TEENE @i f el S Hehel 8; S 36 od W
et 8 T U =i &1 e 9N WEET
AUl TEEY ¥ Hag 1 SSEwnd Wd wie
q&Id: TeMINE @ €, Sefs [P o 5
TEEdd we Hel Sl ¢l Wi foediient ok
fgid oF STJUR geal &1 TIaHed 9 &

III

o 4.5 : GER &t U@ S T BiEl e E faawor
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37

w9 hw B e § fawe €1 eie dfer
wad o, wEdl SR 99 T qed wiEl W
drmifra e €1 (Fst 4.7)
TE W 39 YHR B
() seehfed we (99 siedhfes &t
THH! IR AR F =T T8 TR T
F sfer )

() I mERet wie (fed uftad seafes
ae1 gftmfea € o <faolt st wie
a9 ohlfeF g9 gHeR! WiH w1 fwfor
w1 )

Zfeqor st Wi (Ufvel eTedlied aa
Tq 3R ST SRl wie @ ohifadd
29 3 gUF FW ©)
(IV) WeId He™riE wiel
(V) TEI-eRferr-=ive @il
(V) ethiet wie (Fad ool srearfes aa
wfra 7) sk
AR we (9 gaff  seafes
HeE g del giwferd 2)
F9 Heayul B i frefafad €
(i) +hE (Cocoas) @ - Ig =i Hegadi
IRt 3R qeid HEENRE =i o |
feera ®1

(ii) 771 wie (Nazca plate) - I Ifao

SR 9 WeId TRMPRE @ie o o™
feera ®1
(iii) 3Rfe¥ =T (Arabian plate) - UH
HAfRT 3 TEGMT 1 Y-H widferd
2

(iv) fefed™ wie (Phillippine plate) -
Tg TR Hegy SR wend  HerErRE
wE o ote fEerd 2

(v) SfeM =i (Caroline plate) - 98 =
fift & S ¥ fefafen 3 e we
o o9 fod B

(vi) Bt =T (Fuji plate) - I8 m&fa=n
o SW-gd | fem 2

e W Y wie geell o R sfas™ s H
TR fomRoT Y W ®| o 1 Heheu TR

(I11)

(VID

ohelel HETEId oM ©, §el el Bl HeiEY Uh @
1 few & IR o JemmA § 98 T i den
© fon ot sfer o @l ok imE @ € ek
Afeqs | off Tfaae wWi o 4.4 # fafa= s
¥ wergdE W whi feerfd w1 <@t W 21 S
& IER 3RY H, At wegidl § fuerRy o
Th W 7 (Super continent) e &
wq H fogme on TRy 9" & sl 3 98 TR
fopen for eI fig, S @i o $W fed €,
AR He T weEEE 9 SR dfeEn
STOTT-STe HeTgiuid Wl oh STFTERol § o o,
Stow T W fed T wie & e 9
WEIHE (Palacomagnetic) 3MHEl o MR
W ARl A fafr gl ¥ T e
Te i eEfefq fuifa =1 81 IR STHREg
(SATURIT: YFGHAE 9RA) i Tafeerfd TR
& H UE WM aIel dgHl oh [avelyu oh STER
W e T R

e U % hee®d dH YRR H e
G st ©

UE € (Divergent boundaries)

Se J W T g 9 fawda faen § stem gedt
£ 3N ¢ qdd o1 i g 21 5% SruEdt wie
Fed § 98 WM el ¥ ©e Th TR ¥ R gt
€, 3® TOH WM (Spreading site) “ff el
ST Bl SO W R Had 3Tl Seev
qeA-feeAlieh ®eh ¢l T8 W SR =i
(I Uit 9 <faqor St =) qen FREA
g TR @I e B W B

i ERoT HiWr (Convergent boundaries)

W ThH © TH0 W o e efud § SR SEl
O T Bl ], o AR € 1 98 T Wl
W HEd ¥, 39 ufers &9 (Subduction zone)
F Fed T AR T THER A B FRa - (1)
TR 9 Telgd @ & o (2) 3 HeErid
Tiel o ¥ (3) J WERME ©ied o bl
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wUia? |\ 1 (Transform boundaries)

IS e B A B e B o ™ e B A i
1 T B €, 3% T G FEd 21 S
FNU ¢ fF 39 9 R W TH Sk -9y
fest fen & ek Sl €1 T 99 (Transform
faults) 3 @2 HI F FE o dd & S
MG : AE-HEATRE shedhl 9 daaq fefd o
T S B s ekl o Y W TH & wHg
et TIAl R Sl IR T B, TH H geat
% 3 9 R ol & T 7 yhR 9 fd w
1 5aoh Afafier geait o ol 1 ot wie o e
wel W = g gEa g

e FalE FT ) Fd (reiRa g 87

e yag <% (Rates of plate movement)

T 9 SohAU Jashid & i aigar o
Te-TREANE ek o MR 2, @ Y918
# W qHEH § et o faw werEes fag el
g1 yaTe &1 3 ¥ 9gd T B i Hed i
TaTE T el %9 T (2.5 YA ufg o 9 of
FHH)| TR §9 o ke Tl TR AR
3IUR, S foelt § 3400 fRowo 9f¥=m &1 IR
feTu TeTd HeT@rR ¥ €, TR JaTe X Helifush
2 (St 5 Qoo ufa = & o stferm B)1

™ Rl FElAd o1 a1 oA (Forces for

the plate movement)

e i & T fagia

oI 4.6 : VR ®IC T WaE (Movement
of the Indian Plate)

e T8 Heed W@ (Convection flow)

59 T A A Hergde foreemas fagid T
fopen o, S wHa Afuehay o=ifenl 1 fagerd
o o gest ww Sm, Wha Wea fuz 21 ==fy
T e TR 3R wie feer -
fagidl 7 39 90 R 9a K fF geat w1 aaa
g s T € feer T g T € e famro
A B-7E T Th SFHA 924 21 UH WA Sl
2 for 98 e & 9 =ToEEH S gNeR Y o
el @I &1 301 IR e R UEEdl €, erdl €
IR -+ 31 T T R e o SR T
g Sl @1 FE Wk REN A Sl @ 3R

FEd 21 geal o e a9 Scufd o &1 HeEm B
et qol 1 &@ IR srEfime dmi emel
B 7 T 1930 ¥ 39 fomR &1 gfqwifea feam
g o5 o 20 W # 9rg qo faEr
SR ! geifad fhanl 3¢ wiel & = 3o
9 S Heet ®, S Wi *l yarfed &l @l

RS ©e &1 Hoe© (Movement of the
Indian Plate)

TRATT wie W YEgd 9Rd SR Srefern qemgdi
o wimfera 21 fearer gda afvl o -

2020-21



@RI SR Hemgl 1 faawo

R S arel gfaseH & (Subduction zone),
O I wrar Tuifa e 2- S A
Tergag  AfYEUT (Continent-continent
convergence) @& &9 # €| (31fq < Hergy
wel & g 2) W% gd fRwn # iR %
Tfh=ara gefd ¥ Bd gL TH 9™ oh &I H
el @TE dh Thell g37 21 gHh! gt Hi|r uw
faeafita @t (Spreading site) €, St sm&feran
% gd H fwofl ufvadl gInd AR A
RN ek o ®9 H B SHHI UY=Hl
W wfesam &1 foeter gt &1 s
H T TE AT HhIH qC o WY-| Bial
g3 Ifau-ydl Irmy g9 "@gE (Chagos
archipelago) o Y- @@ IR ZI0ft
(St foremor qe1 @) o o ferdt 81wt qen
3Mehfeh wie &l WA o TEEFRE ®eh o
feifa et ® (S ek eraer wi|n (Divergent
boundary) 21) 3R Ig e qd-ufvd

39

IRA T Joq 89 o, S STLfeE e @ W
foreTet TRTErR o feerd el T 22.5 g 9Y g
Tk 22 HFR 36 TR HelgIY § STeRT il o1l TH
AT S € TR ST 20 U o wee, s HfsEn
faviert g3 9@ WRa -1 I TN T IR fager 3w
ToRa| TITSHT 4§ 5 U 99 T8el WRA TR 9 ThTa
9 IRUTEEEY ferrer 9eid 1 3eoiH g3l 7.1 S
Y Tgel | ST T i 9RA 1 feifq Al 4.6 o
T T R 1@ 4.6 WRA SUHEIE | R =i
1 fearfa off <o 81 71 @ 1A 14 S Y TR
T IUTRIGIT YL &0 F 50° el stee w fera
o1 T 3 Y@ il i o WIR ST hid o SR
ferdia @e, TREE Te@e o wid o1 IRAd <1 %
RS R T E TEE o IR Th FE T -8
o e YoE 9 Tk 29 S T BFT THT ST 6
e o TEel SRH g7l 3R Teh el THA 7ok T ST
@I IE T o T8 STHeigrd 7d 4t e o fere ol
AT 4 HUS o T8el IR THeh U9 feHer it

feon o Bl g€ efidie o <feror o fawaria

Sedf STRE gS1 STeRT sh1 /R € ToR o1g wifgha a7t

ad o el St 21 ff ST ® AR fEre™ ot S oW i 5% © e
IS k= | £ p—
1. Wgdehicdesh U9 :

() = o 5 fhe weved W, STHih 9 SRR o §19 ferd 8 Sl W9aT oo hi?
(F) TTHE AR (@) 319med sTeferad
() TR Yt (9) TeHE ?F

(i) WeR %eliET 5o (Polar fleeing force) Frefefaa & @ fred gafua 22
(%) geal w1 aRepH0 (@) geat 1 A
(1) TG () SR 9

(iii) =79 ¥ %= & o (Minor) e &l g2
() st (@) frfadE
() oRE (91) 3Herehfesw

(iv) | 1 faear fagia o =amen &% gu 29 A =1 o 9 g staumon ™

faeR ==& fean?

(F) TA-HEERNIT Hehi oh T Saremg@! fopamd)

(@) T fidat &1 Jg § 99 9 ShHvl g &F i ufeal s g
() fafg=r wergial o Sfaresi w1 faaon

() TN T i FgHl il 3T
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ifae et o 9o fasid

(v) Teame™ wedl o @19 9RAE @e % 9 fRY @@ # wie dm 82
() TREFRIA-HeGar SR
(@) ATER
(77) ®9a HH=
(%) HRTEIda-HeTgdr AfE|

2. Trefafea woal & SR omma 30 vl W difwg -

(i) wegd o yare & fau IR 7 ffafed 5 9 fF57 s =1 oo fean?
(ii) Heat | Hoed eH o AR B 3R o4 ©H o 9 HR0 87

) ™ W B HH, SARTET S SR SqEd W qe S o4 8?2

) ToFRT <U ok I o JNA RGN TeEs i feefq s efi?

(iii
(iv
3. Trefafaa goat oF SO @y 150 oSt ® S -

(i) weEdy fowem fagia o ga ¥ ¢ T guron &1 9o &
(ii) wREHE forerdy fagid 9 wie faerte fHsid | Jayd S Jasul
(iii) eEd yore fagia & Sud #1 Y@ @i =0 8, fEg St 3 werErR |
TR faawor o eterm g wfa ot?
gRreT el
ehY o ST g5 &fd § Hafud T SIS a1yl
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39 3FHE & fqR :
o @S T Sior - ol @& 9HE@ FHR TG S%T [F9I9ard;
o Y-3Tpladk YlRAT - 379&T, JEAERY, TRST TF (781901, Gar-fmron)

o -3MKfqAT den 3T foehTd;
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3TeqTa

S

ooy fofer= oeell @ & g5 T TER! el

WA W A T I EY H R AARE /e
C %3 ud i g oren § oUW )

geaft o YUl gt ST T 98 Ufderd W
e e, S9 eferder, faferra, wefafEm
e e, W, TR A SR
T T q 99 9T TR, BEeiSH, BIRhRE,
WS, Gowy, *ed, e & e el 9
I T

U W UMW A STl a7 T ST 3Te
T fherd, afesh 9=ra: 34 W dwl oh WY

TH YN, WS Tk UH Wiehfieh, whreieh To
IR e ®, fH U shies WA
e, T TamEtes e qen difaen Tored
B €1 @i w1 feion <1 o < 9 efuss a9
THetent i €1 Tifer, Hefi-sheft T, e, =i,
Tl YhTEe S Uk dwed @il o 9 S 2

frereny fafa= werell o1 fmfor sed €1 57 el
1 @il o1 M e T R

Tl WeHed &1 FE 3 ol Il hi
&I 3Tdd HH T, Wik TH § 3R HASH
fafo= el 9 B 8, e aftsi #1 o
e ot &1 qUdd | FH Y FH 2000 FFR
& WS ! YEE T R, SR ST AW fea
T B1 AR 3T Y G Sqoted ane qeft

11093CHOS

i T 9@

e, 9% yg@ @iel g9el ¥ GEfud el R
et Sieft w1 fmion @ ol yq@ @i am
™ 2

fiferer fogioaresl iR W9E & SMUR R F9
7@ Gisl w1 Hfer SHEd g8l § T 2

f -
(i) for=a =1 aed ®9 - Ut @
Ak e gRI 9 BRll 8- SR
TSR, TSR fIsd o<
(ii) fogem - Omfas w9 9 TUda Tde
T % fo fAfem fen W o
ygfd; STueT i STdler Hagen &
TROTH; T a1 6% o0 3 T TR |
1 ol R0 SR T2 Hhd B
(iii) favisF- oTusti 1 oTidfieh Saeen Sat
Sfeet Bt € foh STogeti =1 ig o el
g €; fored foged da & oTER
Tl afess erfafia 9 9@ 22 2
(iv) =9 - T o for fodi uied =1
W;W@ﬁaﬁaﬁwgﬁr
T 59— Hferes, Yol et anfe)
(v) T - s @Sl o V1 381 TRATIIh
G ¥ fauifia e €)1 S9- ferenrge,
TRTEe, Shed EdEe g de1 5s
Gl § 1gfgal o RO A M
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EEE RN

I & AT gl o hror Faes
1 7 Yo, &4, el 41 el 8 Hehell &1
(vi) enfEr - fdt off @i & foem o
R T YISST 1 TN @S o TT A
1 fdt o= T w1 B HEA 2-
TeATehTse o1 W1 B4 Bl 8 3R SEW
it off gt el ©, welige 1 O
ST A B BT €, WEfeh THW YA
e el 21
(vii) urEffar - umeRft : gewwr fRwol g9
bR SRR et €, fop g wieft <t
S HeRdl ®; URAE : WehT TRl
HRUR Bl €, ifeht 3ok ferafia &1 o
o RO g @ e ST ehell; STIRGIA:
TeRTeT TRl afer off STRUR =T @i
(viii) T - T fohedt ot faem oemen;
HEH, HeAH 3tere gy i gu; dqge
- gfeh H{ A, AN, fotorRi |
(ix) ®eRar - dnfes yfady &1 fafed
B, <9 94 8¢ Ef e § § 39 a%
1 Soft § FSRA "o A @S © -
1. 3w, 2. fSwm, 3. howme, 4.
TARTEE, 5. TR, 6. Hhoewn, 7. Fed,
8. 2T, 9. HREH, 10. T IIEIU
o foIu g9 qorm o Ed 2.5 ® qen
FTd A Ak HT A 5.5 B
(x) omifyed R - <t T a%g H GR qeN
TR AT oF TH o6 AR T FII;
T U U H g 1 IR TR S AN
o AW ¥ A H AU T 9R ¥ 9T )

gea o affafies N H U S e d
& @eft @il &1 g 9iq 21 3@ g % 3
TN W @il o e 91 o © 3R =9
gfehan ® SI-S9 B 3eT SRl S 9 o
2, @isil sl hAdg J@e &1 fafor g o

43

21 e, weifaad ue giepfas 9 S8 @t
FefTer qgred ® U1 3 HHY: 39, Wl TS 1Y
w9 ¥ 9T S B

efeaer @isT

T U axd e €, 991 SRl dF Tehr o
fawfora feman S Sehar 2-
() EHEA U1g : T, widt, wife™ anfR
(@) o U1 : o TH D % FE %
fau R o foemg s el o= )
() orelfes org : T aw, g, T,
feq, wepfafaaw e wrq wnfaa
e 2
rerfaeh @i
T U1g o A9 Sufeerd el B €1 e, Hwiehe
qql AIEeE SAMfcerh WS @1 HiHe e
@il w1 s 2l
v
gest 1 qddl Vel | S 21 Fer w1 Fmio ww a
T 9 3ifye @i 9 et 8 21 3d wer A
T e fafe= T w8 "eRdt @1 S, IR
3R A @St A T Vsl Hren qe TS
Sfoan vaa € Tkl €1 Il | WS el 1 g
ffyerd woed Tl g 21 Sl " Y SH
el @it uErd hegeR gl F6e 2
Sl U TR Taal qen el ue a1 o e
Geel TH o HROT YANGT i et 1 Hifern
T B STETI Bl B Sl o T YR ¥,
SRt 3Rt oo agfad o STeR o 9 wEl
o founfor feman o - (i) ST Y- den
oA B T, (i) ST Y- sifgsita wferane
o g el o AW o AT 1 qiom qen
(iii) HTARa SI-Sufeerd el o qAfchectienton
w1 gferen & il
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Uttt Siett w1 foRe @1 Tk Ug-Imeh e
o fafa= w@wdl &1 e w21 Sa-
fedT T gEd Sl o T Gl

T v

<fe, S Siet 1 frfor gedt o erfafis
o T TS ol § Bl €, 37d: TR weifieh 9
Ff wed B T o 32 ERT S @ S W
AF Fedt w1 o g @1 (Igneous wfed
9 o 3 I W o ¢ forenr e i g
2) T o fowg § df a9 ved 9 & S 2
e SO ST A § A 221 SRl 3™ W
S €, @ ¥ AT I e €1 SS9 3™
S i I Ufohal geet &t qUST A1 gealt i Hae
W & HWehdl B

AMYT el H1 RO AR TGS h
YR W T T 21 TR O THh HON
% STHR Te HeE AU Y1 1 Wifcieh aferee
W feft R ?1 AR fuee gu e e
TEE q 32 B €, dl Wil o Ul gE o
& Thd € WdE W g e iderar oh
FRU B TS faFd w0 999 ol Ldedl &
T afifefaal 89 W g 9 i S o
FU TEAY AHR b B Ghd Bl WS, TS,
TSRS, SETee, SATAEd N el T% A
Il &F FT IR T

@t et

JEgEl Ui (Sedimentary) I 1 Feafd
dAfe o o vies dfeded 9 €€ €, foge ord
8, SFaftyd BNl Yes i TWag i vo (M,
IR TH HENIARA) STIGTIR hhI o U
e Bl €, S fafa= oreRr % fawEl o
faufe gt 81 T8 Sugel @ fafi= afestta

e i & T fagia

HTehi oh gNI Heed Td 8T g B WerAar o
g 3 died v Yl o 9o ® S € 9
Hieran frefisre (Lithification) weard 81 g4
o el Yol § et wd Refives o ="
ff oot fagand oMY Tt €1 s sRoEs
TAHEE, I S e Sl o fafay @i
aTefl 3k TR il Bl

i ggfa o SMYUR W ereErEl dell
aifeRtor i ygE el | fHar e @

(i) =it w9 @ fafda - s<revomed,
arqeRTed, fUefiren, =@ g&R, «,
fogar amfe;

(i) FEts w9 9 fafdq - IIewond,
Terree, wfedr, JATIeeR, Higa,
anfe qen
TR w9 | HfHa - 33mewond, s
GRR, AT TR, Taee, e S
AR I
HEARA 1 @1 ¢, Ty | e’ | <, S
TS AYEE H URacH i Ufhal oF hera®d 31
Il w1 oo g ®1 A8 el <@, ST den
Ao (ReA) | aftedd o g ffdd et €
S forerdfer ufehan o HRU el e TR
3R JAgesh fages S €, a1 & gIs ¥ 33,
Tt gom A IS Sl o Faeh § o7 €, A
S SO el o HRO el Sel W et
<@ TSl §, q9 HECO Bl Bl KA T8
gfehen €, foraw wafera 9l o g fereeciiento
eIa1 ® a1 oredfeeh Yot o ugrel g Eted e
ol

fom foreht fomte @t afedt o, 2
we e % SR arEdtaes Sl o AR e
™ Td 3R GA: §fSd B Taeial srEnaid
FEAM B HOHY HEAU oh HRUT Il oh
TSl # WEte qRadd 1E gA: foReatatn
BT 21 ST A0 & § THER BW © -

(iii)
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EEE RN

HUeh A0 TS RI¥Teh HTATAROT| Teh &Yl
T e T, SR A g W T oAel & Gk
A ot €, 9o S a9HE el o ugiel i
H: foreeclirtor e B1 ot Sl W dm
HoEl oEl o AN @ A g S B 2
YRf¥Teh HEEO W STE qYEE SI¥El <Ed
A 59 A o HIOT YAl | faed T gare o
Ru fapfaal gidt €, foa@ st & .
foREeelier 0T Bidl 81 HTETaR0T i Yiepan | el
o G KU A WS Hdel A1 @S o €9 H
EfEd 81 Sd &1 HEaid el J @i s 1o
HUN H T TR & 7F7 (Foliation) =
T wed &1 HH-wedt @f @ fafa=
el o HU Ydcll § T gag H 3H TEHR
Hafeerd gid €, foh 9 gooh wd el T W fe@rd
34 B wEaia el o UE et @ odfen
Fed € au Sfen weffa w@ ot 9o
a2 Yo FEA B FEARA BR aTel arefod
3l W€ wrEidid Yol o YRR R e 2
FElaka 9 A gq@ 9§ affepd w1 S
Tehdl & — U el St STt Setl gieaH,
IIEe, 9EARe, Wie, e, ¥, @RS
afe walala el & F I 2

Srelt =R

el T g &Y H ek THA qh @l @l €,
dfesh T IRed eid Ted &1 Jell ek Teh Faq

JHH ®9 odt 2

45

AT el WfheR el © qA T (STeEE)
TE HEARd) Yol g wefie e @ ffa e
g1 T el i wEda Sl W qiafdd T
S TRl 81 T TS ARG el ¥ e 3T
¥ EEE Vel 1 FEio g @1 st el
qgel o uiafdd e wehdl § qen 3 evEe
el Sl o i 1 T W 8 Ghd Bl
fafifa qyedta 9 (e, smEiaia T e
e oF g gedt o IMiafeh W H A Wi
AR S Hehdl &, (qYSF TAF oh AR e
quf 91T HHRIUT o (Plate convergence) o
&5 W 1= U5k o i ol W §) el gea o
ARG 9N H A9 96+ oh R A g foseiet
T ¥ ufEfdd e 9 €, S e et % g
g & (ot 5.1)1

] T\
T FrEafa
e Tt il
foea
INGIEGCES
SYETIOT qAT ST AT I

SAYETIOT qAT ST

fax 5.1 : Yo weR

B -~ | ¢ =
1. SEdehicas® U9 :
(i) F=1 & ¥ ®F TR & I 7@ T &7
(®) e d fehat
(@) fafaent wd uegtaf=m
() dre e =i

(%) <iie sifere wd el
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46 Jifdss et & Tot fagrd
(i) =1 ¥ ¥ %H o SHEaid Jd w1 7@ wew 22

(F) afEd = (@) fored (1) wmd (&) =0
(iii) = ¥ 9 &9 9 THAH a@ o @re T8l 8 ?

(%) @i (@) e (1) = (%) TTEe
(iv) = o 9@ %1 @1 Feran @i 22

(%) 9= (@) FRA (M & () HeeER
(v) = 4 9 %R & a1 saee T8 22

(%) TFAE (@) sifern (1) S (%) W

2. TrefeafEa woi o SO% o 30 WSl ® S :
(i) 91 9 o9 9o Toed €7 It o o YHE o o AW ward|
(i) =T St 1 22 A S o i ) ggfa ud 9ok oterr sand)
(iii) STe@rdt Sict =1 o 1ef 82 Sradrdt St o fmior & ugfa ward)
(iv) Sl =k o 3TTER WE YehR 1 Sicll o Wed o1 Heel gial 872
3. TrAfafad i o ST oW 150 vTeEt ® S
() ‘mfr’ v = R T T TR % ahe & T el
(i) Y= Yedi & Jg@ YR 1 Fell H1 Yehfd T STh! Seafd shi Ugfd w1 9ol )
3T ST ST Tfyd ohd 2
(iii) ARG It N 22 STk GHR T 0T 1 Ygfd &1 auF &)

TS R

a1 YR 1 Sicll o T THA HE U S ifde o % STUR W SRl TeuH e
Ieh R G
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J-3TTehfaer Wfehamd

oot T Sl Ky gE2 TEH! TI UH 31
e TR ol ohH-TeehTe vl g2 Ut
H H1 Geor hE YR g TS A @
T 7 oY, SAegEl % YRR TS §-uUd i

3TeqTa

6

&A1 e (Afgfg/aeae) | aRad W
WS o HIEAH W S=uiad o HYg AR o HH
& I 77 Hgerd (Gradation) gd &1 Siasitd
vl R eXael o 9 &1 SR Serd © Al

fafdd 6 9 el IR @il o faua o gered
I THHR oh ITA 3T TH 9 eaa R wd

9 Fafor et & den 39 YRR afgsitie
gfehard S<ared | {9=ar &1 ¥ (SeR) 3 o

g, 3% faw § o foar o ST &1 v w3
29 TH U oF 91¥ URY & B

YAe STEHdd = 27

TEgem J-del TR §1 ST ISl qie
wd € % ae afes qun et feemed
geferd gt @t 21 ffved 91 W T8 e §
TAAM (G T STUT ATS! diaak |t sial |
J-qddt 1 A0 KW are geat o o diohd
AR el H UEl WM aren Sa g geat o

FYFA Wl &1 Iqua fa=tar 99 qe o @t
2 6 doh dfesitieh Tg Tsird sell o ot
#1 Terd wd 1 EeIG: Sdsitd od gol ®9
¥ y-aefa fmfon w6 orel oe 8 ae sfesitn
HiRad qeT w9 9 9 foedon 5o e 2|
9-de el &1 A 3 fafe & forg
TG W R Ha B 91 THRT =UF TH I
ST A B1 ST Gt el T Niael o
e o EE (Sustain) ¥ FANEH B 2
a9 A GO 1 sty A fRan @1 wd

9 HaE W @ & o sueEh ?1 e,
oad g " U e g URd @’ 9e 9

SThl STAM A wifeq, forg wfosr # Sfew
frate o fau STl Tafa Saread i 99 TE

oA gHIfad Bl wdi 21 ffved &9 9 evidfi
g et off wfepa ®, Tafu ST doar § S
21 3R ad € T et gedt Hedt o Sfaia

AMEW| eRIael oF STFehTY AN i agd adl Tad
(Herei-gIRi-al) o SR U g € a1 Wia
R THeh AN, EYAN TA FYAN o HRU

I gL SR dal A geat oh AT 3K
At acll o SFeRd UWifad Bl § e I8

sga! Gurerar (fava) o =ga dig i 9 g9 &
@I 21 afe 31 uferansti, fsi axaa w1 fafv=

gefgl afEd=eial &1 9@ a9 & aede

AR fean o erefi 2 &) B, qen 39 uSiedl

(Exogenic) Tl 3Tidfeh ol @l Tasiiid
(Endogenic) 9 #gd & wfgsitier acii
fopanetl &1 afome B - S g€ o-emsfaa

yehfa form =e fiffa €, %1 ome fon smo A
fafy=a w9 9 gma syEm Sfa s 999 <l
FH FH U@ afgsd F fau sHeh TRE 'q

1 faudu (Wearing down) dn dfga/f=

SEYTF 39 fRU S T 2
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- TR deh Yfehamy
(Geomorphic Processes)
39 - STehfdeh Ufohamd o 37ef i TuemT ==
A o ISl W SAdSid U9 afgsih oel
g fifder Tare a1 TEETR e & R
Jaet o T o 9fads i -sTepfas wieRamd
#ed 8 Ued fa®uu (Diastrophism) Td
SAEMHEEd (Volcanism) 3fasitid - 3Tehfeh
gferard &, S SHY UEd i ThE W HEG |
faafea &1 eruer, g8d eXwl (Mass wasting),
W& WA 890 (Deposition) dfesita
9I-Tehfaeh Ffehard 21 geh1 39 1o H fawar
Y foemm fman w0 2

Yeptd o ferel off fesiter o (SE- S,
fem, a1y TE) , S eRIaet o Ugied 1 i
(Acquire) don UReed wH | wew ®, Wi
Y-3fThia R HEl S Wehell &1 S Fehid oh
Y a<d @l YUl % HROT TiGYiel B S| §

e i & T fagia

fepamsiiel aFman B1 f:5ke TeemRde Td @
qeUTdl o S § Tfaeiielal e el § o:
T, IRes wd farr «ff =¥ grm qecenyu
TH U oA ¢ foeh weAm § g9 ead 9
Tk W W %1 98 9% 9 § 9 el o gl
werel o Hee 1 URH il 21 gt HeEer,
@ 9 gl o SIS B A1 9ag W, AUl ok
FR0 & Hfed B 7, 99 $9 & 9 e 'R
1 AR, 91 3= 9 7@ & 9 = ag T
&3 H AR

Jiasitia yfehamd (Endogenic processes)

oAt o AR ¥ Twer arell e g-STeRfas
wiraetl o forq wq@ o @ et €1 e o
(Rotational) Td SARA =€Ul qal Yeal i
S ¥ I S N S T 21 -
YOI Td 37X H fehet o1 JaE © W S

erelf i BT BT o WER o S § 3R e
ot ¥ Freifad o <9 71 -enepfask wfeRamd qen
J-3Tehfdeh HNE ooy dfgsiten, @l i<
T2 Y G -3 T HET ST a $ Th &l
Al BT TR A I TH OB R

T UiRAl Tk ol Bl © S el o qeidl
o WY W e W UAEr B Wl @1 Th
FNF (Agent) T TIfeiet A (SH- garfed
v, fear, 7o, @k Td oRWd senfs) ® W
YRIAA o UGS Wi gerdl, o Shar qen fefia
F@ 2| TH UHR YR oA, Y &,
oA, g1, TR, ONel S i 9-3Aehfas
e HE S Fehdl Bl

AT EHEd § -SMpfaE FNH TH
- 3TTehfeieh Wichanaf H St Tl AT 22

TR YU, BTl oh FeR |+t wfaefia g=ert

&I Gfehd 99 arelt feemes  (Directional)

qeel fo&equr (Disastrophism) T& ST @RI
#1 UG FI Bl g-AdE YU TS R ok
T JER, Y-T9S! i TR T el § HW &
HROT ST Tl % B guE e g 21 oT:
forerditier 11 At a1 -9ddt ot qag st9aa
B 2

Ued fawuur (Diastrophism)

gt gferard s g-Tddt wi gafed, Senfud
qen THfHq et €, v2er faeqor o Sfaia STl
21 =W frefafea gfmfaq © : (1) e
I o HIEFH | ged Ao qen q-udd &t
el T Ghivl qfgAl I YoIfad wH el
gl Ufemard (i) XA o 98 WM ok
e A1 faepfa o Hord ASlgd AT Haelt
gferard, (iii) oT9eTRd B TWHE HueH
% HRO Iq gehd, (iv) Tdd wie

A~ . . o~ o~ o
s g9e 3 ® wie foadfaent &1 g

g B o GY-TY Ad o Uil W CEd

e faadfTe/adadt &1 Yfemen # q-d

(Stress) el &1 3T9cae] et gfaad
(Stress) @8l T SEOR-HQT Sfd S

gee o &9 H dfleurar @ fagha @ S 2
HETEId T o SHIOT HIENOT foepfd & Hehdl 2
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oJ-3Tepfae Hferamd

et gefa frmfor uferan @, Safe weEd @
TeTgy fEiv-uferan 21 weladl, Wewd o
(Epeirogeny), &9 Td wic faadfie ot
gfsrastl § -99el § g9 qe fawT g gehdl
21 39 i yfemaistt o Nl <amE, S
qA AIRH W Uedd Bl ¢ TSHeh hererwy

Stell 1 STl URE B B

TeEtEar (Volcanism)

SaTeTEtal o sidid fused g8 Sl =@ e
(Magma) &1 9ad &1 AR F9ed & T H
AR qA d@l Sorael WEd w1 i
aftnferd e €1 39 g &1 fgdig ghE o
SoTATE! vidE T fUwe e o e gl
Ifiveh o STavd SATam{@adl ok dgd § 9&ll &l
fagga faewor fean <1 g 21

SETATEEd T ST Rl § AR
AT

Sfgsiter Ufehamd (Exogenic processes)

afesier fopard o7ot st ‘g g fawifa
qHea Fell Ud SAdsitia Siwal o
faedfier (Tectonic) &R ¥ 3T JIUM §
W L

Y F EWred ® TR @l A1 gaurdn afesities
ot 9 fafa faedHe srent gro fAfda
B B2

TR YY 901 Qgh dag o ead T
FRA @ © a9 e & fRen § uered &

Geferd shidl 81 Ui TohTS & TR STIHITh ol hl
yfdeel (Stress) #ed 21 o uged § yidea
(Stress) @&k T f@=@ (Push and pull) &
S el 21 389 faefa URa et @1 exiaet &
Tt o HeR Gfehd Il 31990 Yfdedl (Shear
stresses) (foerit o) B9 21 &) gfdas
Il TS R o Uil Wl digar @1 eTeyul

49
[ e st |
| !
WWW/ W@":/T;m/ TERTHYT] - —
A T =

foa 6.1 : TTERTEA UiehaTT TE 3R Weh &

gfqaer @1 9RomA &g foRm| (Angular
displacement) = fowdu/fFaed (Slippage)
e Bl REed o UK eyl Yideet o
sfafier enfvees gfqae © ot guiferd e €, s
FT HNHI, G- aOHAE W giedd, T
(Crystalisation) T fase gR1 Se=1 2 €l
qEEfes gfehad 9MMEd: &0 (Grains) o
e oS¢ ! qlell T @ adn fae ael @l
Hell 34 ¢ TH UHN, oUdd o gl o fis
(Body) # dfdee =1 fashd o1, g8q &R
T, S0EA Td 90 H1 gel SR )

<fer, *Rdad R fafa= JFR & Serarg w1
ferd € safae afesite y-smepfas wfepand o
Tk WR9 H S WY § 9 Bl B qraeh qen
T < Hewqul SeEEEE o €, S fafie
gferanal & el & 2

gft afesifer q-eTepfass dferansti 1 Tw
A YssEet =T (Denudation)
FTa Tl S Gehdl B ST e 1 3 §
T0gd (Strip off) T AT HERT TSI T9&H,
e &0, oo, TIEA, Uierd smfg |t
=gy witferd fd S &1 vare o (st 6.1)
STTeSIRA FichamsT qo 319 Hardd W oo ohl
<l B THY 98 W ¥ WM AT R g
Hiehen o forq wen fef¥re Wen &t o1 St el B

Afesiteh -3Tepfash fohamd T & ¥ TW
& o f=-f et €1 St for T @ R gesh
% Ad W adg YGUl & RO ==
Serarg wew feerg € S o sreniefa, A wo
- TR H fa=ar o g SO B ©
A T T g % S el ek § i
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for fafy= g-smepfae gferaneti =1 ff@

&1 I efd 1 T, YR Td fedwor, S ygeE:

e i & T fagia

&I & el &1 U foeie St U ufehan ok
gfa fcriergul den o o gfehan o ufd gfaus

i ue ek W Rk e €, sfgsiten g-erefaen
gl W AT gWE S el Tt =
SreTg-ew o fafa= Siemret awe S-S
T SR, SfHuMEl Bl W gd wd qfiveget
Tl i e ek gaiqu wifta enfs o R
T f=Tar arel S 1 g, 91 T a9 ue
fewm, =rfur skt UET TS YHR, THHT MEAdr, a9l
g avfieT § e, duehd i ofte 9oft,
feuetor wd fusied ot 3mgfd, qUR (Frost)
ST i eSS H AR o RO et of
muﬁﬂéﬁ 3R -3Tepfae wferamd fa=1-fir
|

T} afesiter gfehareti o W THa W
o 1 Bl 27

Ffs Solerget ®Re THE B dl Sfesie
9J-Mehfaeh Ufhansti o El &1 e Sl o
g’ T ST T R et 21 9= § aeH,
991, &R 1 gAfqgER (Orientation),
gehra, Siiel ol suferfd o sTqufefa, &R
qel, WISk @foll ol H3RAT AT HIFCTdl qAT 3T

qErEIfE HagAierdl, Tl (Permeability)
A YA e wiford 7 T R

EcaceRieicERie]
>3000 fHsrie

[ ] ¢

Bl 5 vt fads @

[8] wra & srean wramfs o w0 a9

| B EauReieid

'{(’*ﬂHHQHéFMT'#HI 1 sAferekar 1 s

Eaﬁ%awq&zﬁﬁma@wa’q

o 6.2 W@m&mﬁwﬁw@
(L, 1967 | ®UART Ta W)

fafe = gR 1 Ik T T § gt o
HRUT 9-3TTehfash afdaferaneti o afa fafa= afaia

fed B TWehdl B fafq= Soramel <gnell | Th
a9y whR # I g-ormfas wfdferaeti &
wfa far-fa= ofe o1 wfekie Teqa e Tehdl @
3Aqud o T g0 T G @l § qe Tkt
Y =1 o1 HRO a9 S €1 Aty afestten
J-3Trepfash fafsransti 1 yama ofigt Td O] B
& qen SfeurEty § ea (Imperceptible) €
el B1 ety § 9 wad gifd (Fatigue) &
FRU Fedl A TG F gefad w4 2

Fd: T8 927 T T Wl € fF R W
fafs=ar @aft 900 ®9 ¥ 4-q9el o 3799 9
Gafud 7, defy eRqet oF wSef % YRR e
A ° AW, -3Tehfas Afhael Td 3o
Afehaar R H AR M & R TH 1 Th &9
¥ foemm wdt R

FS Afesih J-TRfdh Afhare w1 &l
ferega fereron weqa feran T 2

3Uega (Weathering)

3T o A AYHE dwel i LRI ok
werelf W st W TR witaferd e @1 etaem™
& IR & orw uferard ® W gusw A
(9r:) wHfess 9 § ¥dA oF U R
gt et €

AUeTT i WHH T S@Erq o wE
o HeEH @ Yl oh AR fawred
(Mechanical) Td8 Ta@fHe faarsH/
3Tee (Decomposition) & &9 |
ot foren s " 2

o, omeE W RIel @ agd-efier sterEn
T0Y Hee Bl & U8 T @WeqH (In situ)
JeLd (On-site) i 2

T 39T oh hRUT H-HH BH Tl TS
efivft wfq afems =1 vt 22 afg <& @t
i ?
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oJ-3Tepfae Hferamd

smqer-gfemad Sfea Hifaw), Seramet,
CAAehideh Td o edideh hehl NI WTepiaid
(Conditioned) =it 21 3 FoH @
fae wew ©1 A ohoel eued WiekaAd stfug

e Hed #1 MW ot TH Toeg TR
St o fa=-fae gt @ (F 6.2)1

fom 6.2 | faf= Setarg waell o S1enen i
sifehd SIS de 379 U foraor &t qer
Al

39er wiwastl o THE YRR © ¢ (1)
TEEtTE (2) Hifas = =it @ (3) Sfae
T W T Th Yfhdl Hfdud & Tl HM
F T WG T ol ww ufeemn @ et
Tewqul ARG <@ < Tkl ¢

TETEE T Afehamd
(Chemical Weathering Processes)

T9erd yigranet 1 Uk qE w9 fw faerm,
RTATTSIR0T, ST, STTRITRIIT qAT AL
Il o erqered, faeEe steren gHAieRtor i
%@ w €, o fF wEEte fema g7 gem
(Clastlc) srgeen ® ufafda & S 2
STFISH, *Aed 5o, Jal-5id Ta 3T 370l
1 gferal g1 FgT 1 =TT Bral 2| {SHH
AT oK 1Y S UF 91y (SRS a1 Hied
TRSTFIES) &I fogArar et wHrafis
gfaferanett &t g 7fa 3 & foaw smavasw 7
g H fooam #Eq SReTarEs o sifdReh
dient wd uyent w1 eyused fama wrea
SESTHAEE 1 HAGT &I w@1 <1 g1 fara=
@il R TS gfaferand et srEememe
o widferenett & w@E &€ g ?

Hifeer smuea wiewrand
(Physical Weathering Processes)

51

AGYS FW AR g6, T AT Yfdea
(Shear stress), (ii) a9eA ¥ uRada, fohea
@ # gfg @ wwpet o fRaead & ®RU
I fo=ru (Expansion) o, (iii) &R
T 3TEA =Rl W Al W+ el TE 9
F 9@ oRad U fafr= eRae usief o i
I Bl € frme ufomm S s faem
(Fracture) =@/l 81 sifasr stuem uferanst o
Tl Ay faanor wd qara o fHw '
(Release) & &R0l Bl &1 3 WihaTd o1 o
T et € Wq e 9R GPed U fawdror &
FHR Sl o Faq 4ifd (Fatigue) & Here®q
3 Il T St e TEA TRl B

SAfaewr w1d uwa 3r4ata (Biological

activity and weathering)

Siferer erderd, Sftal st gfg o Heed W S
JTYE-aaERT U8 Hifds Ifedd 9 @ T
3 (lons) o T &1 M H TH ARE
21 Shegetl, Sment, <!, Sl g S Sfal g
foa @icd wd IS (PF) & g0 T T@El
(Surfaces) =1 T g & e wa@t
giehdn o faw oMEd (Expose) §de ® 74 1@
2ol o e W TerEdl fierd! g1 wie off aeafaat
H A-AW B, ©ad WAkl T gt H F
Fh HAAE Rl W 9, Sa @ @t
o fagor qem 399 @ WS Tnfud &
Y weEe B B He o ol ue ugei o
waed; gk, FEfTR Td 3T ST SR el oh
SR § AMEE < ¢ 99 F9 a1 ge,
&ROT Q1 S 9g Sl g1 did 1 WS el o
erel W STeEE TeTE Sleidl B e S AR
21 (Mechanically) ¥ A€®t TR T
i 2

JUgd o faviw uwra (Special effects
of weathering)

difqes a1 AR TUeE-giehad F5 U
el (Forces) W s st €1 3 9w o
freAferfaa & oehd & @ (i) Tecrmts oo, 99

STYYTeh
sqs] Al Ugdl d ifae e ufeRane,
AT e WE el Ul o0 UL ok
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Fald w1 S R B AUeH Th GO €,
Hferen 71 3 =1 SMUN A oF FW W He AR
TR FYAEER AR oF €9 | Ic@fed A IR Bl
2 fogsr wRommeey fasdt 6 e 9dg &
femfor g €1 ravies Sfiaen ol (Unloading)
TE ek IREde gR URd el Td Hepe oh
HWO f B ¢ SAINfeshd g TS 2 A
AR T add Fp=r ¥ S B 2l

U <l Hgd (Significance of
weathering)

UL YiRaTd Sl 1 BR-BR Thel § digd
qoIl 7 ohael a0 &R & qa1 i o fau
Al IR Hd € SAfuq STHEA Ud g8d Hee
(Mass movement) & fau «f STEET 8@
&1 S /e ue Sig-fafaear yged: o= (areafa)
HT 3 T Jq o, Ul WeR (Weathering
mantle) & T W AR Fw@r g1 Il St
1 UG T Bl A STWEA 1 KIS Hew ol
el SHeT 7 B TR erder™ gEq emul, STuEd,
SedTeE o oe[Hi0 § WEEe Bl € U
AT ! TG o1 TROTH € Tl ol 3T9er
wa faT U steferewen o fau sifargwergul
g, Fifh AT afsl Q- wrer, Hi,
tefafTag, dfa o SRl o WG
(Enrichment) Td 9a501 (Concentration)
4 7€ "erms el 1 3rued gar fmior wi ww

qewqul iehan 2l

Se Vil 1 3T9eE B € A F uSed
T STt R TErEfe qen Sifas ferer
o HeTH 9 TFEARG 8 S € 9@ 3w
JEe TSIl H1 Hohgol @ Wl 21 39
YhR oF 3T oF gU foA1 agqed usiet
1 FohgUl 3T9AT TR qe Tfefd 3fie
T IAHT e WhHUT qAT I o fog
qagrd T8l B gEieRt wgfgeI
Fed &l

e i & T fagia

ggq Hele (Mass movement)
Jeq HEed & Sfaitd 9§t HEeW oW T,
S Sl o1 g8q Al (Debris) TEcTHE
o Y Y9E o SR TTA oh STIEY TR
Bl B S9! acqd © Tk o, S, few & e
I Th [ § W WIE 9 Jaal Tal @,
Afyg Aot off of WY 91y, 5a a1 few &
ST 21 98q Ao i Tued T TS 9 did el
gehdl & fSreh woraey weiel & fowel @ e
w9 gafad e & e sffa fagdo, o=,
T TS W (Fall) Sifed e €1 Toemsto
I MUR Yl T e ¥ U @l uwel W
AT YAE STl 1 TEf geq HueH o fog
e eiferd e R, W 9€ W el @ @l
Ioq HaeH TUHd Sl W STt agiel w
TUen wgd eifush @fehd Tear @l

ged FeeH | ey Ve TerEeh gl §
qe wIg off g-eThfaeh wRH S9- yarfed v,
feur, o, el To URT geq W i gieR
¥ i w9 @ gfmfod T e sue oef ©
Jeq TATH TG oh ISy Rl ol § FEfd
1Al 1 e (e YU Hi el §) Th
TF ¥ T M H B @A 2 e W gered
e Wl o id SO Wi TS Hd © S
Al oEel B § SW Wl Ul oh STueuul
IRy ¥ WeM® T §| owes wESR ue,
fooel &R arefl Id, 99, diga ° gk qu
&R, @ 9 A1 g e, qai Jui, JHAER
Ul A1 S K ANE g Good H HeFF
T T

Jed Hee i Aol & %F HRH erd B
9 39 YhR € : (i) Wiepfaeh Td i et
B SR o URIell o feRd & ER w1 g
(ii) @Teil &1 gagurar wd »=E 4 gfg,
(iii) 9Tl o WTehfaer SIo@ HfaH G ok
FHRO 394 IMAER, (iv) T aui, gqia
Td B o Uil o e (Lubrication) g
I AR, (v) Hd @ &l ¥d8 | 9 T81ed
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oJ-3Tepfae Hferamd
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I AR T 81, (vi) 9ehd 31, (vii) faehie
1 79I 1 %94 (Vibration), (viii) ST
Trepfass @, (ix) e, Samml @ At o
O A1 ° Sa SR v aRemmEsy et
W9 9 qe o A= W S 1 Hg Ui W 98T,
(x) Urehideh S&dfd hl LMy fommen e
& fe I ®9 B OR: (1) erwRd fawenH
(TR gfg o 3 SR F FI A AT
o), (i) e e (iii) el

J&ge- (Landslides)

TEG UL diel T TR Heer 21 zud
Taferd e arel ered et ok Bid B 1 SRR
ged 1 SR TS Mpd Va1 o eifRazar =t
Hehfd, &R0T o1 S AU BTl shi Artafd o e
#2139 o § yl o HeeH % YhR ok
YR W o H HE YR o Tged TgdaH o
Thd 2l

T, fSgm g9em e 2, o ued o
Uge-3fedq (Rotation) o @1 Yied-Hefdl w1
T& AT &g Al o fHHeH (Slipping) i
YU Hed B geelt o fUT oF uvH-SfredH
o fo1 Aeten &1 e @led (Rolling) a1 Raed
qodl T e gl Heldl Tod § @g
(Vertical) =1 W&at ok (Face) ¥ fHgl
A 1 WA: Toesl oA gl g1 HER S Al
99 % A9 gus 9id ged & TWad & 9d

6.3 : ARA-AUT HHT, 3T YS9 § 9IRaT A<t

T@e HEd ¢ did el W Sl Waer §gd g
wd foesies e 21 o 6.3 it Bl W g-waer
F1 @™ <uid ®1 dg Afd G q9d Si9
AfRaaet o TeR TWad Ush 9Hded 91d o
®q § ufed g 21 et dig @ & @8R 3w
Gl *1 B ¥ 3 Wd gu @ad €9 ¥ fwe
3 Udd (Fall) e 81 3rd 9dq el o
Tl % I HER 9 Bl © S 39 Y e
(foad verel e T80 a% genfed Bid 2) |
ST Ll

B &0 TF g8 Hacd H 9 3ok S8R
I H el 3tfie SUgRh 82 Ud 2
I 711 Y1 &l de gare "9ed (Rapid
flow movement) o 2fdiq TiHfed faan
ST Wehdal 87 UHl F Bl Hehal B AT
Fi TE?

TR 39 H Herdl STad Ud g fenmed
H gr: wfed g €1 38 3 FHRUT §; e,
feurerd, foerdfen gfieswior 9 wiera 21 I8
Afershierd: AT Vel Te sEEfed Td
aef-gufed ugrel @ o g B SURT @A
qeg A B g Bl fedem w1 qerr |
qHEHTE, Heh TH ohidd i HHT S
g AR ol ufv=ret 92 o forar ufverdt
HTE STUETeRd foerdient 3fte § stk et
(Stable) & e gd HeR Sl @ ffifa 2;
WG 1@ w37 geifeal | Aol sEye ud
3at 7t @ foat femrem | it afyed
e T§ AR | o1 @8 7 Td HR oh
Y e &1 AR H | g e ad qiER
(Ranges) & RV AfAh I TEI
Bl 81 Tl o sty | erfuss ot Bt 21
37d: 31 TAM | JFEe T Hadl STaHd o6
Y g €Y 9 999 (Direct rock fall)
g /1

o Trore franferer femera sjEemsii § JraeH @R
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ITES UG Tgraur

(Erosion and Deposition)

AW o Ifdid el S Ha™d w1 e
(Acquistion) Ta 3Ieh UReed &l @iHfaq
foran sl 21 iR 9 S9 ofusE 1§ 3T
foRanstl o ®RU BIe-BI THhs! (Fragments)
H zedft € A TS & 9-SNhfdh FRE ol
o yenfed <@, dmerer, fear, o9, @l
YNIT ITh! T TH F T2H TR WM H1 o
S E S fR 3 N o TR WEY W
faft & &1 g-omepfas SRl gr uReed
foran ST el g TI-Hete g STqeur off oTaEA
A TIie ANEH <A 81 STIEA g S=ae=
ettt giar v, stufq wgva fosfia em €
TEHT A9 ¢ Toh ST9ed TS | Hereh Bial
8, oifeh 3Tuer 3TeEd o faw srferd <o =&
21 o798, g8q &RV Ud SRS it w1
Hiepad €1 Jed Heer UH e W S 2
Jeq Ge | Il Hofdl, 9R 9% Y% e e
TH, TERYU o HRU W SMERAA T I
&; T yeresiel s, fear, ol we amd aen
g freffaa #erd &1 @l g €1 a%ga: Te
AW B T S A H BN A SaNd
fierdd o foru SRt B S fR fas gen
6.1 ¥ T B fF AW wa uiEed <E
TeBIEA Gfepard Tfast et g Efa gl
T oae % ugiell %1 STREd e uiEed o,
gereeiiel S, fedrt, ofedl ud ariet qen
STl g B B S0 © UM Wi hieh Sieeraet
<gnett g fEha B ?

FI1 3T oAy o 4 A FafIa wRepl @i
T T Fhd B2

3TREA o 31 T HREI-oed Td Ged ao
IfTd Sd &1 w1 Siaey g1 At 1@ e
el O Ud SeHed % IYR-add WY o
1 w7, ek i S w1 FHE gHEd:
forelt & 1 oMf¥"ak (Lithological) foRmasti
gR freifa e 21 9k dof I gereiel T
Sl W € @ heel i (SAhd) SRl

e i & T fagia

fomior eI 1 STl ST | B9 TS o I
5 fAfHa gemepfaal 1 foreRor T&qa

9890 STaee &1 9RO B B @ § e
% HRUT & TREA o Rl o o § HH 3T
St afRomed: STedrE] w1 FEd YR Bl S
B R v A, Freuw aega: fRd wRE H
Fd TS B URT WA o1 9% H g R
f98f5d (Deposited) =@ g1 femo ¥ fm=
991 (Depressions) R S &1 9 TR o
e, - YaEgeh S, fear, arg, oel, ad
@ YT S sefs deared steren faador ok
FRE & ®9 H N w1 FH @ T

SEA U6 &9 oF &RU eaa W F
BT 87 ST foe=r omel 7oA ¢ of-ehfaa
T 371 3599 (Evolution)' H fagd &9 9
fopen T 2

Ieq GIT T8 e I H Ul F TH
H Y TR WM W EIER g 81 e:
HE R CoR i el e C o i e P e i
A FJ? F oAl ok 39 % e wafm
AW G 8 Fehell &2

geT fmiur (Soil formation)

39 Gl R g H Sed gC d@Ed 21 9 HeE o
Ter § 3R ge % Geh § 3Td B 39 G
Td €, SHHI 9T H B AR Tk HUSl W
off fg o St @1 SUhl hEl STV Bl €2
1 M = Thd 22

g Th TAHs A § T ega @
Tt i td S ot srerd st
Tl 1 g1 3T9e a1 9RoM ¥, 98 gfs
1 A7 ot B1 78 Tk qiedeie T fasErga
T €| SEH! ogd § fomivad dem o |
IR @l €1 Te Sehfeusds ®9 9 3 IR T
o ok T ST 8 Wehdl 21 A% g1 oga stfueh
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-SABTF FoRa]

I A1 wga S ok B € A S o W]
o1 92 e S 21 A see ufeet et € e
@ it € @ o9 gered 9 9 €

g1 fmior &t wferamd (Process of Soil

formation)

71 fafor =1 g]e9 (Pedogenesis) Fa9em
auerd W Tt w21 @ ererlt gER
(eTaarlt wgred w1 MEwE) & gar fwiv w1 ga
a9 gdar ©1 wavem 3uerfad WeR 91 @ g
wgrel o e, SRfen @ e frepe dig S9
FTE T oAgehd g UG fort Sd &1 Wem
we fET o 37T wE T S ot e W
od 21 S TS Gl oF U9 ey gHE ok
THSHT0T § He™eh eid ¢ URY | T U TE
%d &1 9fg € ghdl g 9= F ik w9y
SN e T StS | 981 sfeAt # 9fg 7l
ot 21 diel Y W A= a% ¥@ Wl 2
foet s o1, STHaR & (Particles) @i
TR @ ¥, fod gl &1 g9 (3fER)
fogdd T ©9 &1 W& & Wl 8| 3§ UHK
SA-HRUT HIA i &THdT, 91 o JaIl 3 ok
RO Aqd: IR, @is T Siea-3dR g<h
1 1 fEior g 21

F e gt & o & fau qoisy 9
STRE €7 A T @ 2

Teretst ga1 T ® T Ueiee Tk ga
ERIRCARRIES

et frafur o @R (Soil forming factors)

71 fmfo ufe qa FRe R Rt g g3
FRE T () g Tered (S) (i) Tt
(iii) SeErg (iv) Sifae fead & (v) @@ )
Fd: ga1 v wRE §9® ®9 9 HRAG B
€ U9 TH TR o A I FHIEd H B| g
Hfere faeror ewifafea 2

55

Sierarg (Climate)

Sierarg ga1 i o weh weeyel |iha S
T ok T ® e SiearEe! qwl § 90 B
(i) Yaurar, 99 U STSdehiol i ARARAT 9
Fafy qe g, (i) Iaehw W HeE ue 2
fo=Tem

oo gsref/der (Parent material)

a1 oo & qo o1 ek fifer feEs s
21 gt 9t e oft TWRUH (In situ) a1 IE @A
T ST et e (STt g4) A A
faem (feeerd ga1) & Tt B ga fmio
TS (HTdal o AHR) WAl (THA/JeTh
HU/HeTel o KON k1 TormE) aen v 98T o
sl Td TERfE S W AR w7

qa ue o Sfdid ofusd &l Yehfd TH
IYeh! ST qAT STERT i TEUe/HI TG fommuia
T B &1 WHE SR Y W et | AR B
Tohdl € A1 SEAM SMER W GHF U e
Tehdl B Wq w& GIE §Ed a0 (Young) el
i uRgese 2 Bt 9 geie ue gt 9l ok
THR § T G g1 €1 F9 I &9 (Lime
stone areas) # i, Sl 3m9eg gferard fafyme
wd fafes (Peculiar) gt €, fafzal go1 91 @
T Hee g9 2

eliepla/3=arad (Topography)

o 9ot #1 Aifq wensfa ff Tk gE ffew
i R T Telipid ga Ie1ed & STes1ed
el A BH I GH Hi fRwon & Hay H
T L € I LAl Rl o SU-HAe
YR i Ufeha Sl T UY o day H ot
yuiferd st €1 e @il W g1 fwwelt (Thin)
qe T =4 &3 | Ted/AE (Thick) gt 2
et etell S8l STIREA He e Sl 1 gRsEu
(Percolation) 3T=31 T&dl € ga1 i wga
el Bl §| HIe/EHae e o wfien fugt
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(Clay) & O &R &1 fa@ & Gl € 9o S

e o TS USRI ok Wi fHgi/ARr &1
ft &YW (FHT) B Gl B

Sifaes fsamd (Biological activities)

FTEfd A0 T Sa S qo 9Ll W IR
qen a5 § oft formE wd § g9 o S e, T
YRUT HT GHAT qAT ARLSH TS e o
TEEe B B g UId g1 ki gew fawiea S
e -gAE YSE W B FS Slfdeh o Sl
BEE o &1 ety o ffifd B € ge1 o g
werel o @il o fafEsy o weEda &9 2l
SR w1 e 3t Ud T Serer] i
fafzal & ofa = Twidt 81 S ety ® g
THiIa @ S ®, it Fel SeRifEd Jfg
il et B1 Su-sMehfed W I W@y W
e SR fopanetl o wror sifemifsa St
et o 91U Ui (Peat) o &R fasfaa &1
W Bl e, IO e gqHed (W wererg |
dRfme 9fg @ foad @om gt € 9o g
Frefa sitera o eifadiera 81 St @ fomd gar
H g ®1 91 §gd FH T W g1 defEn
TS G o S gl @ AEE e 9 Y
SH TEEt ®Y W giefdd Y %4 ¢ Tk
Wi g SUANT TR ST Wehel €1 TH (kAT I
e fElel (Nitrogen fixation) ed 2

e i & T fagia

&l € a1 uee (Host) drell o fog enwesrd
Trege fauifa @ @1 =i, dwe, e,
Fash (Rodents) SIS shiei 1 Hew AfAINhT
(Mechanical) @ &l 2, g g1 fmfor § 3
Tew@qul g § i 9 g *l GR-9K W
H= @ wd €1 ey gl e ®, o1d: ST
IR 9 Trehed aret fHgt &1 e 1@ WA
ufafda e s 21

Frenatd (Time)

ge1 fomfor & ety e qeweel wReE Bl GE
ot wfsrenetl o Jee | o aTel S (TH)
i STAfY T&T i IRYeed W& 38k difveeh (Profile)
o1 e fafio st 21 Tk g7 At e g
€ v ga o # wsl gfRad o el @
fyelehT forerE i Y HERA @l € o Tn
Ted (Recently) Fafa sieie fagt = femet
fea @ o gand TevFan (Young) O St
T a9 378 H&R (Horizon) &1 319& =il ©
ol A foerfad S firerar 21 gyol oftdes o
gt oF fosm a1 3IT&! gRugear & fau &5
fafyre (Specific) wemfy &l 2

F1 g1 o gferan wa ga1 o s
°h|{°h|. ﬁ S <h Il AR Ih %?
TR FHfo-gfehan H wemafY, T T 7a

Tesiifa® (Rhizobium), Tk TR &1 SeR 1] veref fifesra s e & "R W 22
Sigemel (Leguminous) el o i€ Uferawt o
B - | ¢ =
1. WEdehica® U9 :
(i) Frefafaa & @ *iF @ T it qfhan 272
(%) fagm (@) SArArEEd
(1) Tea-fawqu (%) 3TUEA

(ii) SterarsH i fefafaa gl § 9 ford gofaa st €2

() ITgE (@) Fames

(M) = (F) fHgT () Tem
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oJ-3Tepfae Hferamd

(iii) e sfaumE i g 9oft & witwfer foman ST " 272
(%) qEaeH (@) e yarEl g8d Hae
(1) | YaArEl g8d HaeH (91) STede/SEH

2. Trefafea woal & SR omm 30 vl W difwg :

(1) eT9er geet W S fefere o fou s 81 od?
(i) 8d Heer S ar&fas, g Td MeR/eET= (Perceptible) €, 3 1 8?2 geliag
FHifs)
(iii) fafa= nfaefier w wifsremelt afesifer -sTehfak wReE @1 € den o Fa g
1 O U B2
(iv) = g1 Fefo o sruer weh sreavaesh stfemdd 8?2
3. Trfafaa uoat oF SO @y 150 oSt ® S

(i) “BAR YAt -Tepfash Wfshanel oF < foRiemHes (Opposing) & o @d
oM 7, faa=m #ifu)

(i) ‘SR g-emehfaesr gferard ot sifaw S g 1 T 9 U et 1’ e
i)

(iii) @ Sifqs Td TEEfTE ST9aE WA UE SR ¥ WA 87 AR Tl
TS AR HifS)

(iv) o9 fore wepr et Faior wfemanetl qen ge1 fHaior hreh! o o= 3t o id 22
ety TS ik feRaned skt gey fmion § < wegul wRehi o 9 H F et 22

TS R

3T = foemm Jenefa/S<aree ta uief o STHR W Saarg, §9a o9 yfohansti T
T ok el SR fagtoanet 1 wiEy ue sifwd it
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1A

7

geal o eRIAe 1 U & A UEiel W
39 1 Ufohal oF U Y-3Thfde SN
SH- yeifgd S, g W@, a9, feus qen
W RS HA Bl AW FE W €& € T
HAWEH eNel @&q i agel a1 g1 e
ThA ST ik w1 gRomH ® SR Feaw 9
ff eReld ey § gReds e 2l

<fh, 78 1A -SSR qen STk TRy

11093CHO7

Y-3TMSHTaAT AT STehT TerehTd

STt & S 91-enrepfaat wuiafia et €1 foer
1 Tl 31 ad o Tk 9§ TH -3
T TEN -3TeRfd H A TH g-3hfd & THh
w9 9 g ®9 9 ufafad g i etewenst 9
21 31 AU I ® R g g-omepfa ok
faerTa &1 T Tl € iR W % WY SqH
Red g3 81 Ueh Trey faeshmd w1 sraeene
¥ ToRal € el qa Sted w1 sraeenet

T Tafud 7, 31d: T Tl 98 S foh -3Tepfd
T ?? TR U B DR Y HeAY SHR ok
TEE - FHEA T

3TR Yedl o BIX ¥ HEAH AHR o WAES
1 -3TH(T Fed & A YT F €7

Tgd O Hefud -sTepfaal faeeR qgvd
AR 2, S o3 oF forga W &1 Yo - eehfa
1 AU ifaes e, SR 9 T B © S
fh Fo g-ufraell ©a 3I7eh SR&I gN fAfa
&1 arfeshay - strepfaes wfrard et g @
F € AR SH HRO Sk HR o H el
G Tl &1 Wedeh - SAThfd T Ush URY Bl
21 -SPiaE o TH GR o o A€ Ik
AR, 3Mhfd o Wepfd W wgad mal &
- 3Tehfdeh TfeRanstl a shrdehdiall oF AR &=
Aofal A T o HROT Bl 2

AR e Seela q T o Heater
e Sifest Gere o HRUT, Y- 3Tehfaen Afmanst
FI TETd 9 91 w=F 3 gfman w@F gfiEfid &

— e, ol ggae d hi S
gkt 2
-3Tehfal o o o q "eEUl T8
7 &2
yarfed STt

ad wRel W, Sl ercafues @l et ©, yetea
S HId Tewaqul 9-3Mepfad wRE § S
YIael 1 IR o fou Saerh 21 gerted
S % I q B U, SR W WA ok w9 H
el g3 YA B TN, s gaw € S
wifeail ® afeat, afaet & &9 § =@@ar 2
Talfed Sa g M Afea TRfca Tuerey
T[S JUTdl oh STIEY a8dl g3 A(<dl i AR
e @ Geiferd &1 Hieliad §, I8 @lel eMaR
AW o HR H2 el | qRafd el 5 € 31k
uRomeEy Afedl w1 9 w9 @ S €, el
feIToT SR el 21 A @l @ wedl g8 |iard
ff o fefua g-srpfaal o €, afea 3
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- ST qe ITHT forer

Al o AEEw qAl W B W T SRR I
3TUeNl SEd HU B &1 Yoled oA w1 QA
fSraen | B, S & sifyes feiqor gm sia
TR 3TEH o IO &l dcl THdd 81 3,
Al el ®ed %W e Sl @ SR a2l
'qTQé YL 3!3 S{Idl % 3:ﬁ_{ gHen ey
wRIifgal SR wifesl wudel HeEl o qfetad el
S

F S TIAET o SeAe hT Tt RO
e 2

TIeTd 9dig (Overland flow) 9d 3T
1 RO 8| T Toe Rl i eAraraae
& SMYR W FaHhivl g faxga A w8 gl
21 yaIfed Sl % HWU % HRO Fed g S
g ®Y I 3feer HEN W Sl W U
qoTSel o HRU B o a7 &% FHRAW St
g1 3 g% dfad ofR-+R o 9 faegd
FaersRIe o faerfaa eidt 81 59 sterferee
FAR |, Afees e, =gl qur oe s o
foegd gt Tk SR H HHIfed Bl =fedl
1 el STl &1 YRR srewenstt § steniqet
e afues Bl @ fowd srfafiaad sie-
SIAYITd o HH g9 g ofw 8l S 2
T H, g qE 9 4 W wed
HIA B R eifes § v {oeed et g
21 FAR |, wfed & fRAR H1 2 Hg
Bl ST 81 ST THN (AE SfHT o He
faurster @@ q% =1 g4 S €, 5@ d% 4
quid: uda & @ S; SN ofdd: T «fm
SearerE 1 faio g @ e a-a9 e

FgTl o Sree feErE 39 ¥ R giredie
(Monadanox) Fed %I TR ATGEA o g o

TH SN o HSH, AYE UM AW 9w
(Peneplain) ®gard 81 Yarfed o § faffa
TE STALT i TAEY ot favrodisn 1
Hfere aufq 79 yhR 7

59

FATaEAT (Youth)

TH el W AfCA 1 HEA 9gd wH el @
% Ffeat et V-eThR &1 St St © for
9% o UM o9 AR A Gl 9Ig
HeM qE € o WY-|Y qC SW 2l S
faurster ercafuess faga (S€) o w@ad B
g, for <oicer 9 g erdt €1 39 $9 "Haa
A W A fagd faswfag & W ?1 3
fogd sfad: S92 exaet o neRyd 8 S| @
(sterfq faad 1 qeft & =1 e e @ ol
4 MewE | ded 2)| el SHEid e ugH
o S 21 del Seyd o farfysd
ST 2

‘Jﬁ?-f'w (Mature)

TH feE U A § Sl 1 "E S el ©
AR Hermer Afedl off zEH ome fherdt €1 A
e V-STHR 1 et € wiferd el g |1 g
TG % oush 3R fawga g 9 foiga W@ %
M qU S © T = o e & e faed
S g2 Wellfed Bt &1 gemewen o ffi wwde,
foga 9 iR <19 SerRelt & @ B S € 3R
T fauer T e €1 Sowaa o fafied
I B Sl B

FETEE (01d)
JgERl H B WeEe AfeAl % Bl 8 3R
T | el €| Al wds w9 9 foeqga 9@ o
Aol | =t g8 7t forqd, wrepfaen qesy, TRy
e enfe aAdt €1 fawres forqga qen wwee
T ¥ 5 ofe, Soka " W € sifued
YT KA & e A1 Ui 9 e 2l

U T

-
=feAl &1 URY T 9 BREI-Biel &g aRkast o
T B A o TRAW HR-#R A T fawga
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e i & T fagia

o 7.1 : EFMeRe (odudt, afterrg ) o | TS
F ®Y W ANl TET e AT

foa 7.2 : Wgaa U= ANGRT | wI@RST &
e faad oo, S gEet GTEt & iR S
U FgvT UIvEta erer gvTier g

gleh STl o1 & YN0 Hidl 8| g, dgr
Td ARfd & MUR W & wifeAl - V-3
e, TS, ohfa omfe ® anffera w1 W
Fehdl 1 TS Tk Tl FeRd) Sel @ e <
uve g @l o Brd B (e 7.1) | U Rt
o TR ot Tl @ o9 B § SR gE ot
s Y E difa Ted e @ (et 7.2)1 TiRet Y
IS THeh el o ST M H AU ThH A
gt 21 3ok faudid, Wk e ol 1 3T9eq
SO0 9 eAfes Srel gl 81 arad | ehiA,
T H1 E Tk U ®Y | G o IR 3R
HTE T HE 1 GhR R g 21 seeone
ehiee w1 T 9o St |gl oh affas
RO H U S G B ® qen T e FgHt
RCE G

Sefaent deT  3TaAtad %€ (Potholes and
plunge pools)

e &3 W A 99 § ARfEd SR dgH
THe B T W HEHT JAHR &Y W YA ©
= FerifdesT ed 81 T R B 9 S¥a Tl
% a1 M W HHg, TR d MRy 4 Tal °
THIT & I ® SR Yered St o @i e
g 3 ofR-+fR g7 Al @1 N w@dr S 2l
Tg Td ogE H fid W ® iR wenw o
TE-TE Tl Bl St ©1 Sergdd o qel |
ff Wk T o TS ST 1 IO BT © S
S % HEE 4 A 9 3 feemeet o
JAHR AT @ Fffa e 81 oyl & 9 o
o fowma 9 TR e s7gHa Fe (Plunge
pools)Wlﬁ%l

steraRfaa fawd ar mfifiya fomd

(INcisED oR ENTRENCHED MEANDERS)

da el & digar ¥ Sedt g8 ARar gmEea:
T T W WA FA | A A Tt o of
WYe SWEA 3AfHreh TET Bidl wifeh 6 @l W
et g2 Afear e urwd eTwed &l B
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- ST qe ITH! forer

Sfas ST sifush B % wRU, O% gl W
el g5 fedl dfehd giet sedl © a1 et forad
et &1 A famdl w1 W@ HeE SR e
Tl T qRT ST U G 9§ R a8l
T T BT 9gd S B €1 HSR dg A ft
Tet e g IR forega fawd fierd &1 39 oo
& e Fldd fagd T THRYT faqd w@l
s @ (faet 7.2)1

EE aﬁﬂﬂﬁ (River terraces)

T Afeepd yRfe o1 HeEl a1 QU A e
o dcl o g 1 A Sieilg Wed Jelr Jgm o
U AT ARA o dd © o feifud Selig
afgepetl o ®9 § Y S g1 e afged
qEd: ST ey € Hife 3 e feifua
a/¢ el o oieeq oTed § faffa g g
faf= ol W wE dfcwrd & gRd 7 S
ARFeh T S WR ] Wi &1 T Al

fort 7.3 : gt T sraf AfeenTd

T o S WE GHH HAE dreft @ gedt
AR 6 W WEY H FH (Paired) BT
Fed © (Fos 7.3)1

Tefua weewy

el U

S T S=e 'l § edl gg fiRag 9 "
TTel o B o A9 il © q Sellg 9% Wi

61

fafor g ® (e 7.4)1 WEmomen e
&3 ® wed et Afedl R 9 A SER
TI-9IR I g8 H ¢ 1 HE STl R AfRAl I8
IR 98 i # erEmed Bt € @ 98 v o
aeR ° fefed & s @ e Seie @

ot 7.4 : TR, T AYT HYHR F WA W TH
TgTEt itar gr fafua Seig ua

#ed 21 W A€ Selig Y@l 9@ «edt €, 9
YH: SO STEifoeh SE-HF Skl dgd gL qh
& wEdt fesh oro Al SEd Adt ® S g
smenst W de S 7 TR JefaaR@e
(Distributaries) Fed %I T8 y_em H Tﬂ?fﬁ?i?
J@ g T wig &l SAeRfa den e § 9%
% AT T a9 T gl Yk A AE-Th
Saet Y9 W ¥ g @ a9 3= WG
T T

T

faerfad T 1 TH = g 81 9 o o
g Tl 1 g o R faer &t @1 enr
IE R THE H gL dk T8l o S T B Al U
A2 o WY & VP o ®Y H Tk Y Hel S B
Sielig I@i o faudia, Seer 1 fAew safe g
2 I TR Sellg WA iar 81 erefq A e
€ o e o ol Ul " - =i gl e
N AR & X Ak ST Bl S 1 S-Sy S

2020-21



62

1 MR wgdl &, 41 foaiemet o1 oo «ed
S ® 3R e WRR o 3fel a9 wgdl @dl @
(fe 7.5)1

forx 7.5 : M TET ST (AT WSAIT) K W
IUUE gRT feram o uew o

STg-Ha™, Wiehfaeh desier qom faadt Jfererr

TS FohR T Q=i ol €, 36 e e
Y g & KA fafd B 2 9 % BeE T
e & g wered ¥ 99 T4 did @t ° 1]
T | A T ® A oS SAHR o w5 T &
feifta e S €1 T FehR aieh getel S 3, ieht
gl iR TR oM STUerehd TR el W e dreh
T o ol Sl aet | e § IR 5 Wig o1
W g G R herdl ® A 9 S9 qe WS @ ST
g T MY ¥ W@ 9d 9 A% % e
FEAM B ql Y HoE W o T bl SR g
o HeM hed §1 SRR @18 % oM, S ddl o
FW (I9E) T T, T 3 WER F A ¥
e & @ig fa o Wi Fdw) Ter am o =t
W@ st e o ero Ant SRRt € SR e g
TRt HR-4 9R ST €1 e T o U &6, S AfE
% e gL A WS TU AN &; ST Tt aeielt oF <
B 21 U S, S G o 9H o e | o ©
3TUeNhd HEH Huil- ot g, T oM o e

S

e N
=

o 7.6 : Wiepfcer desi ud fawdt Tfenad &t femror

Fed T

Wiehfeeh desie 3R famdl Afkerr o1 g2
Teeqrl Woey § S ag o A ¥ Hafid
Wehfereh dese a€t Al o fF R W U S €13
qesiy e o areet o Tt urel o Wash, |
GHMIR hesh o B9 | T S €, S g WH W
T Tq Bl %I B 'flf\W'Qv (Point bars) 3l fagqt
ﬁf%l’i (Meander bars),a@q?ﬁwéﬁw
Tl W TR S € SR ¥ Ukewd vented St gu
T T Tl o A&t foheRki W) T9&iaur o6 hror s+t
Tl TRt AR 9 UREfEeRl T Uk SHH Bl @
AR Toh e ffsa TR % BRI 2

WehTaer qesy faad srerifusmet @ o4 fa=
2

5t faad (Meanders)

forega o1g o Set HeHi | Al wmEs & g And
¥ wedl €l e o o2 TREl R oW S’ o
ey feepfid e € - o= famd wer s 1 (fem
7.7) fored Uk Tty 7 S T YR 1 o
ey B 74 ford o i @9 o s fefefad
g () W T W R S W qd W afas =@
ek herd i i YR 1 B (if) T R TG
1 Al 9 ofnfed S fSed Sl o <9
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- ST qe ITH! forer

fox 7.7 : guoEQ, ferw & wiiv faadt a3t
Tigeh A&t 9N Ao U § forer war fow foed

*E BreT B famd 2w R

Sddel de
forx 7.8 : faud gfg ©g BT5T o0 a91 ©hH BT
TE reRfaa @€
1 & qRE a@l (iii) Felfed ol ol ShiReTIfer™
woE ¥ fague (S S8 YR S shikenfeE s
¥ g vere faafta 2 2) |
& W T @ Jeudl STcAte He @l
St @ @ A | U o1 gere e g S aen

q e

el 1 e At gl g1 6 el W
o arfafaqard oft, «R-+R wel & w9
ufafdd g St €1 g% Hig A o SisEA
o Sellg e % HRO el B S B SR
aredl TR SToRfed =il Tedl 21 TR STuEH,
fagaor qen = s 7 7 @ fomd &t ygfa
*9 B Wl g1 gE: Sl Afedl o foud o
Fadel Il W e e gd @R
Iqa fRARl W 78717@T (Undercutting) &g
Bid 81 faad fhIR werd T o &9 F o
SM N[ R S st oWed ¥ dlg IR
(Steep cliff) o &9 # uftafdd & =d 21
v TR @1 gra 9% el @ e famdf
& TR Ve o ATRR H fawfad g1 9 W
F HIEA! NN TR AYEA o HROT HS SATd
2 ot MET A (Ox-bow lake) o
STt B

o,

9 ST (GROUNDWATER)

41 Sl FEl Tw GEEE o ®9 | afvig T8¥
21 T | S 1 SWET oh HRE oh ®F F
AR SEeh g fafda Teeredl @1 gufq fean
T B & Ag U, HH EEA, STive
Srel/afaal o S aret 8, @ A S
HT 3T FAUT M W BT 71 oA Tl
T M o 9% A URAA oh Ad dGgl @l
g, fogi 9 @O 90 9 g afas
e § 98 YRY S 21 S 1 TE afas
9 HEAleR YaTe & Fg Tl oh TIEH Sl R
21 9 STt  werel o gieed g o1 werwy
Ted §1 TSRO a1 weE
gt YR &I W™ B OAE @ ST Hehdll
aferd UE wg™ SW- A R A S,
S Shfeer@m raiae &1 9oHdl gl ®,
ITH eRIaeld | | S, TErEe gfenan g
(SITClIeRe0T 9 STA&UT) 3T ¥ &9l ol
fomfad w3 B 3 < ufward- siefiseor o
FTEITU- AT ql AT TR o SrAmEe I °
T 9 AT I AL ok WY STATEEIRd I8
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St €1 et off gAweR  (Limestone) @

s e % et g
foer faea W = faea W (Swallow holes)

SIeIEe g o &5 W A Sl gRI iR
R 3ok FAeiqor gk @ = U9 wraedl w5
FZ (Karst topography) Teid 1 A
fean T ®1 ¥E AW ufeafed WR ok Wiy

Fed &1 SeRy Hre &l H SgaEd d Iy S
g1 el & TH THR % 9% B § Sl W 9
AR & A HIY 1 HI o B & S AR
i faem &5 o HiX ¥ eRW a% adl

FAIhT P &F § IURYd ARHRM dgEl
T foerfa Tuemsiaal W sneia 7

AYEATHS e Ao - <A1 YR ok
TITEY HTE TIATRaA H1 fogivard 2

AW Wewq

FE (Pools), TITRY (Sinkholes), WU
(Lapies) 3% [T-UR wE@ (Limestone

pavements)

FA-TER T o I W A TR g B A
T R % WIS S Tl w1 i e €

TEUE ST WX 9 30 HieX a1 399 o1y Bt
21 T ¥ F9 @1 i eehel o gfmar g
& T € R P9 o Ted Yo UhhAl g
T § SR SR T Siendl o e oAl sheue
F1 Bq w8 WC @ A 9 8% g ar fum
7y (Collapse sinks) & 98 ¥ WM S 2|
furd HieRY SR W TRfEd usrelf & w9 9
T W © 3R U Sl e W9 Wi g g

g i W 1 gfamsT (Dolines) St a1
S B eard T4l T STUeN SieRy e e o
U A0 B 9Ed: Saed gared S o
T4i & foerad T ¥ TToRar gaN ST e o

fox 7.9 : = TyeeRfa & fafu= wui &1 uf=se fomor
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- ST qe ITH! forer

®9 ¥ foefiv &1 9 @ iR R g I &
qyarq fhet a0 9 gfa 941 % ®9 °

65

TR0 o WY e SRS 6 e
Sl € T ShiewEE HrEHE o HgTl e T

foehel 3Tl B1 W& SoRY d SlelEd 31 sheust
H1 B4 o A | o1 =1 o Tod g S99
o fiet S €, @ efslt, q den forega @reat sl
g f= =t Ty (Valley sinks) @1 Zarenm
(Uvalas) #&d Bl @R-#R A Jgi &
AfeRa A 39 Al o @igAl o gerel 8 el @
IR @ e | srafuw ifafgd, vad 9 JE
Hew g @ S €, = o919 (Lapies) #ed
E1 37 HEh! A UE w1 IO FgE w1 G
A fae gom ufeaet g g @1 wef-wmed
T o6 ¥ foiqd &5 9Hdd IAed el |
ufafdd e s 2

Wlﬁf (Caves)

T YRV W8l Wi o iR GER el (I, 9]
G o deiesige) R gk ae | SR g
9 SIS 9™ 8 A1 Sl WO TA-YeeR Fg
o H&R e, o8l FqEad e &1 i g
21 UM S 9 Gl 9 REet S SER ok
1 &ifest eregen o oEdl €1 T a7 &Rl %
TER I JgH Fordt § iR e ud an faggd
o oM a7 © f9 sheud el S 2
FHefi-eft fafr= & W heaesw 1 T STa @
o W1 ® S gA-TeR WgEl o qel o Seeh
ae wERa =g W) MR @1 wE: et &
T Gl q@ B ¢ ey sheq wiand Wl
fererdt 81 UE shead fSeh <A R @ @,
3= T (Tunnels) %84 2l

fafta weeEy

siferaR fraifd Tore®y heustl o i &1
fafifa &4 €1 9T wer W W qed W@
ShTeSTd hTEHE € S Hrege wia (T wid o
el g3 i) o Sion o ¥t Wil 21 5 39
STl T STSHIRT0T Bl © Al el U ShievEd e
1 FETo B S € A Se e i v & 5

Zuehe § e 8 S @)

RAGREEe, BaTHEe o @9

Weraerge fafv= dieeal & wewhd gY feuwy
S €A E1 WA F STUR W AT el i Bd oh
UG AR B € SR #id % BR W Uad g WK
g A ok Rl H fREE 3?1 Lo
e o HY ¥ FW H WE 9gd &l ar&de §
COTHES Feal 1 ©d 4 ede W TR ol
AT S W a0 ® A RelwEe o JiF
9 Tael Uz w1 eeRfa ® o € (Fe 7.10)1
COrHEE T WH % Teh TUS avadiA SR |
I FHAA AUAN heTH T3 ok IMHR H fasrfaq
Bl S &1 Tafe= W o LeitEe qen RoeEe
o foeM 9 @9 3R %5y WY o 2

fora 7.10 : <1 TR AT W RAREE T Rolmige
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66 i et % g faid

%9 W Hl HD HIX a6 Yared 8 Hhd 2
feag {&Ad: Tecddd o7 RO TfaAE

g 2

FHE TR A B 3T SUFHA SIS Ty
q erepfadr ot o S €, o T T 9
eI T 2

TS AR W H off o fevs € S fewmera wdd
Jedt M WA o €4 | g0 vare a1 wedig el gl @ W | Ted 71 Swe, e ww
Q@ wifeal & Yok yare & €9 H 9vd few wefa | SR S FvER % 5= R W F9 W W
F feme wed ¥ TeEME femee w fiftg | IR R@ ST WEAl €1 N AW S ? fR
fermg o feug € =t g8d wwaw & W fen o TReft T3 T I WIS feATE H emem

F ®9 H el @ 9o wddg @ we fewg 3 (W)%‘lquﬁamw’qwﬁww
fere & S vad e § 98d 7 (Fod 7.11)1 ORI ToTe § ) 2 & e sereheal

Jalfed Sa o faudild femag vaw sga e :mmﬂ;i;ﬁﬁﬁmaﬁﬁsﬁw%ﬂm@
gl 81 fewe wiafe oo S o1 zod

o 7.11 : wEt ® fewe

2020-21



- ST qe ITH! forer

fewal o Yol TS Bl & TS Rl 56
A YR W IO TU 2| fens g wfdd
T TY (U 98 MRH o JeTEE) Eh
el o € THeh WY T WId € A1 e o TRl
W T F T G AR TR H T
ferg 31qerd Wed T 1 +ff Goreemel STREA

67

fewrt #ta (Outwash plain) € i 21 fe
7.12 a4 7.13 fewag & w9 fAsigor @

faffa coeew ® <@ ¢ fower aofy o
Tt o=l ° fRar R

AW Wewq

FW T, 8 o9 vdd o weiedl 9 el § 6ok

ufefda g S 2l

fer g o AR E9fad 81 4 feug
oeTell Al Bl B fa9rSieh A= 8 S ® 3R
FHTeA | gl 3a f= 8 W ® fR fewg
#1 HeoH e AW B Sl @ oden e
TRIfedl @ ot fAaifya Toeedt aren &

ferTiera wadia 9 | fermg g 30— Loyl
4 ueh waifus wewaqel B efusa ek
fere =feat & TS W 9T S g1 WA
fen wada &= @ A= ot gE Wk W@l
Hedl 81 Feob e, @ o |e T @ e

1 EO e g o 1 B R o s o B

SN DY 21

forx 7.12 : fewe g1 eTwREs wd gt & fafi= w0 (W=, 1962 W Henfaa wd @oniea )
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g o oo | 9a § 9 3w ot 9
= T B 2w &l fHedt @1 = sfen ol
e Fiel 91 217 @led wed ) 99 9 faa
[

P
1
2

Heh oh TS 9 STOEA B 9w+ fAfHa s
g1 Afs o stfes fawifofa feamg s
TSl W qE-THR TWEA W W 9 qT*
3ok dd 99 ° fHel S dt T drg feAr
Tl JeRTelt =el &1 fwior gia ® SR &l
%Ed 81 AR AUEH @ Feh ok Sl W
1 e G € Sl § 3 TEeR] SR e
q AT % THE FeH! o ®I W TS T,
= oRd (Ar'ets) (a0l wesh) wed 2l
ST ST AT b1l defl dedl TR 2gI-Hal
BAl 21 T HEHl HT FET UMH: FEYE
g 2|

e Tad W Tag S 9l HewH aun fedea
Teid 1 T Sl Wl T, aredd o, g4 ¢ S
ek o 39 2rueE @ fAfia 2

fewe =t

¥ st o Har U S 't 2 fomes ad
e o feaR fae 9o @ dig B ¢l e
o Heran foe gian € eien fedig woren <aga]
®Y 4 fE@E < B W eRae W ogie o
Sud et ® st A gl sl A Sufeer
ferie ot | odl 81 G&F Wl o Tk W
1 I W H9E R ASehet "ret (Hanging
valley) st g/t &1 37 @eshdl =nfeal o ad,
S q&A e ° gad ¥, Tk g @5
Fe oM ¥ 3 Bepivr w1 § TR et ®) wWga

e i & T fagia

el fewg 7 o Tt Sfer o Sfrar @ qen
StowHst qREn W oeld €, s% fRaE
wEd T

&l enfes den fewag wfeal # SMERYd A
T 22

Tt werewy

fererd gU femg o g fufyd &9 # 9 9
e Tsie @1 fAeg-fedg o1 fewg TomeH
% ®9 W W ST @1 3 e ® erfusRar
G THS ThIA AT FHH A AHR & g
gl feamel & d@, femd @ B W ah
froe @ @i a9dt ) oo AWen ® 9
ol 39 fueet @ §@ S+ 9fiar |§ yared
gt fAefid et B @ feaad-siarg e
feart ofd (Outwash) Feamd g1 fenrg e
o faoda fewrt «id (Outwash deposits)
U: lied o oifiehd Bid €1 fewmg sruey o
T TR et fHaRl At g €1 e 713
v 1%;‘«!?: &= o e fafia wee 9
™ Tl

fewie

femig, fewag fea (Till) = maredt gfae
o WHE H1 sl e ¢ sraey fewig
(Terminal moraines) feuag & s1fam «m
o werd o 98T | S del heeh 8| e
feme (Lateral moraincs) feuag =met &t
daR o waETR fafdd e @) wiidas femig
Saey fedre ¥ fAaey =€ &1 A1 a1 o1y
FEHR wew o1 T s & (Fs 7.12)1
feu g =Ml @ JT IR sTafuss WEn ®
wif¥erer fedte aw s €)1 39 fedte &1 Sou
qufqan o7ferk &9 | femri-wa g7 B €
St 39 Sallg &1 feuag ok fRArd W eehadl
2l H9 wEl fewag asft @ fuged W

Td W feuag foad &1 T Wd o ®9 H
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o 7.13 : Tewmdia woreerfa o fafr=r fgfua g-serfaat o Ga fomur (@RI, 1962 A Genferd Td Gty )

erafeyd ®9 9 Big 24 € TH oreuartYd
g fu= #wierg & fAgiy qefia a1 o
(Ground) fg@ig Head 21 =T o "7 §
¥ fewg o wy-wy fedie foed @
5= qemeer (Medial) fewig wed €1 3 Tii¥as
fedite 1 omden &0 T B B Hefi-wmeft
Tegey femie 9 qoER o A &1 UgEHl
wfed e 2|

TR (Eskers)

ien g § feus o fiaed 9 9o fewaa &
TR W yarfed Bl 8 e g6eh A 9 o
2 W 9% o fogl ¥ f= yefed g1 @1 98 S
ferg o 19 T gt 9 o e A uw
¥ werfed grar ¢ T Al 7 et o HW o
o IR 9Tt dat § yaifed B €1 98 Saun
A WY oL TMewH, W ZHe SR B
FT Hetel Worel SEhl ol € S fens ok
Ei Rl o B i B R I R L
faee o 9% Tk IehThR ek oh &9 H e
g, < w& @ed |

feurit sf@ #T™ (Outwash plains)
fear fiftug o Sl & sreran weTEdE feral
g R feur-siae el @ (fed o=/, W,
=t gt o gt o fawga aada Sae-1a
Ff wife €), fewr o d=m i g 2

T &% Tellg BeE o fGur oid AeHl o 3T
T H

gufe™ (Drumlins)

gAfe feuag gfdaer o TSR THAc shedhdHl
ToeTey B TSrEH ¥a ° oSl o @ B | gt
% od WM ferg o e i fan o HHER
e B A TH FRAHe |4 9 30 HR a9 9
Bid &1 gufer 1 fers T @ Wi =i (Stoss)
FEA €, S YuS (Tail) W T 10N <
i T fau g @1 gafem w1 fmiv e
T W A FgT Held o WA 9 3ok 9% o
T wH T T B TUHRT W WM AT WG AR
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genfed femas o RO g B ST ©| gHfer
femg yare fen &t = 2

e gkt 9 Silg ¥ 1 3T=R 872
TN 9 gRId
I yfward geifuss fepamefia € oIk gt sron
steaferen formerantt Bt &1 9o o1y T g T
T gfopaetl qen S49 ffHd Tereedl i S
afq wEwyel 82

9 W HD YRedd =@gd I ° 8 2
T F A W TH OEA B SRS 9 T
drgg o faerqur 8 gear @1 a2l o fRAR ™
iy aftgd @ gr 9= eid €1 S
AT T STFHA Bl 2 al Sl 92 W Tcafes
TEE Sl € SN s9oh WY € WYl e
dd W qowed W off o e @1 W o
TR STI9 o ga8 ¥ de W AYdYS Joe
qgdl B WH Waqﬂwﬁaﬁww
oel w9 gHg o ek qftedd @t g1 a
¥ gfadd (3Tt omgfa onfs) s ® 39k

ATTHT 9 I Y9E Hi TeAadr Wi uRafda
B S R

T AT T I GRGA i A= hd ared Sl o
forg o wd €2 afe Tl A werEriE S
IRE=R0T, 7™ U8

qUT oh w1 o Sifdfied, e ey
F9 I wRHI R o faslt 13 F: (i) o
9 9HST dd 1 ddreEe, (i) SHEE 39
TS AT ST del A o & Rl e A
T WA gU, T Taedl o fa@rd @t
e o faq 92 &t 9§ afted TR
SR : (1) S, JgT qe (S 92) (i)
A1, WHda 9 HT TTd a5 AFWIE a2
(I ) |

e i & T fagia

9 ST ae
S "gTH a2l o "Wer a2 Y@ rfafia gt €
e Al STere wdia gl €)1 a2t 1 Tcatin
T BF W R o T 9N SewE 8l S
& 3R =l fFaE qe o d 1 Terel Wi Hie S
¥ g9 B ¥ g AR W R freifia
AT &1 Bld| STRd TSl 1 Tgard
eIt 2

T T de o TR a STEAfEd gl
PIAA W AAME g o WY YR I
a8 weret urwd 97 (Cliff) 1 SR & o
T o wEl er ¥ gy siva € 0 g ©
AR T 97 (Cliff) & Fq@ @ wfia =9m
a9 S| § aul - " fEE w6
SAfrafaast 1 %8 H 2 2

It g 9 A aren 9T vt fR-oR
B THhel W T2 W1 7 R oY ok @ =it
g gen fhrl @ @ feifd e St @1 9 W
forepT® @ 39eh fad o dis-g 999 o 915 q<
@ %o g/l g S @ qen g sifaltea
Aesl o TRl § ST S § @ Afia afgshret
o T w0 fAfda Afeewnd 3@ S Fewdr §1 S
& el o WY WS HRY Bl ¢, SeAr=ed yae
(Longshore current) a9 a0 39 R T&12
=1 T fRR W gfer (Beaches) 3R Al
o ®9 § et # 81 Uferd (Bars) Ster ™
ApfaEl € IR vE I Ul Sid o SW
fe@rd 3 € af == U9 (Barriers) %@ S 2
TE AfererTd ST T 9T @iel o v o
S 8 A 3™ fige (Spit) wel S @1 S
Uferepr den foe fodt @€t o g@ W MfHa
T Tk TN ] FaEg HY I B a9 ol
(Lagoon) ffdfd e/ g1 siefiR o o[ et 9
981U T qer®e 9 X STl @ IR aer O5H &1
T B R
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- ST qe ITH! forer
T sreErEt a2

el STerErdt 92 o Her Afedl qdrd HeM |
Tl TR AT oS §@T ol B HEi-hel
A SaE Gl @IEt % ®9 § Sl W &6
srfafier qetan qu/fasw gidt 81 arRige @
4T g foau e ?1 9@ % WY ugd u% 9
TSl UIT S €1 g qel W Freifua Terenentaat
%1 dgarEd el 2l

S A3 e ard SAauRl del W ad
FAfEd Bt € @ dd o erEER oft <ifd
T € R 3Tk Ufieed ¥ SERifusd, ohE 9
foqe faffa gld €1 S FaR A Sokd o
ufafdd & o € St 9% 9 HYE o
T Mafia Tuemsfaal &1 s WA sEwR!
gl k1 TRt T§ @R Agfd W AR
FIA Bl IRl & A qeE 9 g
el T yayd uReda ot 1 9t Afeat
S erfes TEUR W €, free srear) @2t o
Tl el A B

TR 3 T UREH q2 S gl fadA
(Retreating) 7= 8 afeatt 9 W eTmfza
Tepfaal sgared ® 21 9Rd o qof a2 et
HIEE dC €1 3 qd W ey woremestaat
o St €1 g A 9 &1 saafa o ygfa
HI W % faw ey yRa-sifaes qaferer’
KA ]

Ied g 9 1 STt qef &t ufeRanet 9
TeThfaal o G o fafy=r sfar @1 2?2

RS TR
O (Cliff), afgshT¢ (Terraces), Saud
(Caves) a9t ®& (Stack)

71

A G TR 9 H e A e § S %
WX § T 30 i o1 IHY ek 8 Hehdl Bl
TR deled! W Ueh Hg BTl arell a1 JHde WidhH
B, S EgR 9§ W Yl Herd § geh Bl gl
N 3 TREH a1 & e S ¥ 1feen =
W e € o 3 w0 uitd Akt sed €1 9 i
FoR TEH o foeg S adi THUH € i 9 %
MR W R ©H a[d € IR 3 e @
drgen X 3 € o T seud s €1 e
HU hl BA A TH W GGE T WA hl AR
& B 9 & Fadd 9 wgH o g9 evn @l W
ST IR B2 ST 2| UHl SToRT- e Uil <
S g ok W ¥, G Wk head 2l 3
el 1 i T W o SR Sepfadt §
S qET TG BN WU Ueifedi a o] Wi wifd
- q1 T TeEl § aRefdd @ S € 3R
e Y yelled Selig ¥ afresiied W 9 R =
9o (Beach) ® ufafdd e v €|

Tefua weewy
qfe (Beaches) i fesdt (Dunes)

a2l 1 gq@ faermar giem w1 suftaf 8; @=fa
Fag-@Eg el W d 3 THel § WY I 2
9 eraar foa gfem fifda e 8, sifrerat o
Y Afcal 9 qiaet gR Auar Ol o TG
SR SEERR o U aref B ® 1 gfer eTeend
TR Al €1 %9 i qfed (Sand beaches)
S T wdia =id € feRd iR Higm ® T
Fhs-Teerll 1 q1 Ygt § ufafdd 8 S 2l
IR gfe @ o R o Bl &l § o
e 2| fifirer gfem o ercaferen o1t feswtd qen
TenfemsTd Bt 7

e & i W8, g qa 9 39E TE W
fes (Dunes) & ®9 ¥ f&ftd 2l 81 de@ &

Y a2 el STIEA W@ Wiha 2, ol W < qeA
- aar wffq 9 9 ofwd T e #)

T AeTs H heshi o ®9 § 59 W, fesd f=
TSl e W IR W@ S Ghd B
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TférerT (Bars), U (Barriers) a4t fae (Spits)

AL 3Tqae W, A< oh WHIMR 91 S arell 3d
AR Rifiel 1 wed oUqe FuHR 9E S
arett ¥a 3R Rifier w1 sew @ ergae Ul
(Offshore bar) Fgard 21 T s19aery Uikt
St 3 @ et fAegn @ W feErd vedt ©
39 UY-Uf¥%7 (Barrier bar) %84 &1 39de
T 9 Ufermd 9F: A1 @ WEr & FAw W A
el o HEHl % W@ ot g1 e o) e
fermrati 1 Tk o @t 9 ¥ S © dl 3
fogz wed ® (fet 7.14) videerm 9w fow
e W ot fere fasfaa st @1 fesrd, Tu
g foqe di-efl @t & g@ W Ted W B
Sed @ret &1 995 ¥ gor el gR a1 gl S
g 9 FAR § @E Th o F § uRafda @
ST Bl A ot - Tt § @ T detset
¥ gfed 9 9 g @ T qerse § o[
& WA W TH A o faggd 9dd HeE o
famfad & < €

o 7.14 : SumEE foa-TiEredt 6t et o fae

e i & T fagia

Y DEBIE W € dl 3 qF Tl STied el
STEA qen FE o HEAE St B qEe o
A @Y o WY 9 YUH WeR 3o 2l

Yo+ (WinDs)
IO HELSA oh T YA STATESIEAehd! shileh!

Y Ue Teh HewaqUl STREH 1 %R &1 HEEeA
YA WS T SR v S ' W @1 S
YAl o Sl S ag T 8 Wl ¢ T
TCh! TH ol TSIl o 1Y HeaAleR T
21 THeh A1 § I TeREE M W e, ST
T B q ST Td St YA Scd= Bl 2l
Ja AEEICid eRIAel oF WY-|iYg O dg i 9
Tl © 3R Seh AN H wehEe YeH W foeiw
S w71 FERE qEE Tee siferk R
Bl 1 To ST, S0 S R SRS il €
FUETEd | Ta Bae | T oh Bl R0 9 ¥a
Sorft €1 9 H e w1 U § W 9 o
M SR T e el JgHi R = TEamh
o1 el €1 W 9g | Sufterd W o O wg
o a1 U THUA B Al SHHT GHE Yo oh HaT W
faft #xar 21 @ ufwa @ wWwr (Sand
blasting) SiEt &1 #eeel d ToH wE U=
HAWEHS o THETUNeHR Ter®d ot &
g | Hewel H IfUeha Tereeniadl
i geq eRu iR yarfed widl #1 = 9
(Sheet flood) ¥ BT 81 Fafy weeeel o ol
ogd W Bl §, efh g8 ey THT | JEeER
a9l (Torrential) o ®4 H =il 21 oLy
TeH TAfU® aaeafd fog| g °F SRu qan

F AW WG € THE o I9de W&
Uferpd &M AR A e ok SMHRAT ok
T o YRl S Rt € it 3 Afrewrd
Th] Yaerdl sl W Y Il &1 TEeh WIg U,
gfer, gfe wqu qen doie € S g Fererd i
Ford &1 37: 3TN BH i o feparil W arg ST
I HiE 9 d@=e (Sedimentary budget)

¢f7eh Qi o U1 AR o THER 319
T erferer gnifaa it B1 ord: g1 IS &/ el
2 3 a7 YeE TE AU S Hetsl i S
Y 98 o 9 21 req wererdl | ererd Wit
Aodl ohelel Yo g B eI, 9 oul ° gfe
¥ie9 (Sheet wash) 9 «ft genfed a1 21 9aq
ohelel HElM Heldl o €1 3{9ared Y Tehdl ¢ 3%
J8q AW J&Id: T a8 a1 gfe oo 9 &l
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- STepTaar qe et ok
Ho= g 21 weerdl § Afea =ier, st
qq a9 o IE 3Ted GHY qe & Yelted el 8

AAGATHh [T
U (Pediment) 31X Tawreit (Pediplain)

Teeell § Y5vd il fow™ gEda: USiHe @i
oo & SEeht & fasfaa ®9 21 geidl o a1 W
e fed I¥ET Hoe died He @ arel dgTt
T Ui weend B UYEHE @1 i qedE
UM o W [EAd: ARl o aifasl ToRed
9 W 9g T oh HYH WS W el B
FEA oysfd o dlg @@ ar wR HK
Y-HY YN Bl € A Teredtient gRr e
el o g e I URe W SRS YR Bidl
21 59 T 9R T did 7S @l o @iy ueme
&1 Frefor &1 wmar @ fSreh W w97 @ g
uIge il § d e o %R0 A @il 9l qo
v HS g ol g1 ST i 39 Ugid Wi
T3&R0 (Backwasting) o §RI &l T8 @A i
i fads (f8 se) fma wwd 21 s:
TR Tl ey gR 9eidi o TN &l RS
FW g YSHe I wgd € 1 udd ferd gu die
T34 © 3N dR- vedl 1 STREA B S ? 3R
heel g9cra (Inselberg) ffifa e € < f
Tedl o STEfiTe ®Y | 36 YhR HELUAd YRl
o Tk S=4 RIAe, ehia T, HeH o qfafda

B W ® 59 deiei/geede wed B

wrar (Playa)

73

@A HeH, St waoi ¥ ol ®l, sheew fi @w
A @ (Alkali flats) Feemd 2

UaEd T (Deflation hollows) d9r T&T
(Caves)

qaHl oF T B o ¥ Trht yaw ¥ S ok
srueE S el A erwfed fHeY w1 eTdemed
e Bl T WA § IS T od © TR
HYEET Td Hed B AU Wik W =g
PRI R B T 1 Tfeshrd off st &) g am
T o WY IS Al Y HUT ST H T
T W T8d 39 T fS= ara-Td (blowouts)
FTA T; TG SR T ¥ FP AW-T T 3R
fagga & o 8, f5= 787 (Caves) #&d |

®3% (Mushroom), 2o qer Wifdehr et

TEXIell | AR d FgT™ e 3TYaATed d SISl
SN TiEal @ e Wt ® MR pw wiRieh =gt
o o gu Tany 5ok o¥R qact o SOl i
faega 3K e, 2t & STFR & B ®, T o
AR H T S 21 wefi-sheft feielt szl o
T fewm W W Wt faem A 8 wn
iUl UW 3wy Wifsewh w1 w@ifd @ wd €

MG IR F Y9 S GRI ST T STRATHS
e i afvid H|
fafre wwewy

o Tk Bel i diell FRE (Sorting agent)

ft 2, etufd Ta g I ¥ &1 UlewT i

aefirl o #EE (Plains) T9@ @@y &1 gdal
9 Terfedl ¥ ok 9f9el ¥ s1are gera: d9fad o6
weg § Bl © a1 A9 % RNl § oRTaR efre
U STOHIE SHE oF R0l 9fed oh 7eA H e
Fudd B S T B S B W Wi
3T BH W I8 T 3o S &5 § uRafid

9 9 A IO a% o1 B el % o
IEY HIZ SR oF HU *XAa oh e FH0
Fd BT I M € AR 310 THH W 3 O
1 del R <@ B, Y ooy wed €1 gen |
eeehd WEM Ul SURThd Afeeh U qh I
FX o W S Hehd €1 Hleh, TaAl gRI ROl h

B A 21 TH URR H U S el B

qfielE Seh 3R o WX o 316 Bl 8, 37d:

(Playa) eardl € @ o arsdierl & RO
Sl fed THY o ey € Wl B 3N IR
el H wEnl o gy e WY S| #1 ™

qorAl ! TRereT fshan § €1 aiell B 1 M Bl
S 71 S UE 1 A S WA © A ORI SR
S & @ RN oF SRR o SHR W e uiwe
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e i & T fagia

AR BT 1 37d: T o THafua Teered § ol
w1 T o G ST Gt T W H mgfd o
TR 9o e o SR W Ih WEN H ued
fefyq oerey foshfad B 8

aTel-fessl (Sand dunes)

IO Y[k FEEYA de]-fesdl o v o Iuga
T B 3ok Tt o few Stediy et e ot

sRed

forx 7.15 : arel-fesa o fafa= ww 7 grT Ay
feom =t ferror

T TEvTF 2| Ael-fess faf=1 yhr o e
g (fom 7.15)1

T9 FgR fosd St ot yemt w1 feem #
frrell g ?; sRE™ wedn 21 Sel
¥RIAel W AT &9 @ oeqfa off o St €
I8l Wadaeh (Parabolic) STT-fessi 1
fmfor giar ®, stefq o7R el 1 fRem werrd
® @ Wadtas are-fesd a@m ¥ fa= emeRfa
I A B WE (Seif) @M H € Aifq g
g1 dik arep-fessi o sheae wh € ST e 2
T Yo ki f&en § aeme oF wRU B 2
I &1 Tg o et 9 Ak oo | faskfaa
B Gl B1 9 I 1 aafd w8 den ge
fon Tomft w© @ 343%&'&? fes (Longitudinal
dunes) 94 21 3 TAfUF AE T FY S
o TEEEE % Ydid B g1 oryey fosd
(Transverse dunes) afad 9o &t fgzm o
GURIv W d €1 T fesal o fmior F et
1 feen ffyea o) Y@ 1 9 g w1 fEem
& AR W B A Afusw od 9 FH 298
It BA E 9 W R egfd eifuw @ oA
st Fafia arg-fess s # foeia
g W © IR SRl ardfosh Sfiehfd o ST
fomiward & @l weeett H eifyewaw fesaf
F1 TIMAIRT el @l & R 3 U &
forgoeny AE afeal o fiehe frord &t o €1

— s | .5 [S—

1. WEdehicas U9 :

() Toreey faetd & fhE erEeen § Sieiq@ %ee Y@ el 82

(h) dEUmaER

(1) aAfaq digrereen

(@) 9 G
(&) ggmereEen

(i) T Ted =t gt fasiva ST @S @ 8 €; g A o S S @

(&) U 3THR =&t
(1) st

(@ )t =t
(%) hfTEa
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- ST qe ITH! forer

(iii)

(iv)

(v)
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SYHRT o foma § SFH 39 A H YA
FE -1, TEIARA., 2006 | IR
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Th U &1 AR TS AHd IHHR! I
1 U B1 Ja a4 TSR BTel el Bl ©
A Hed: AT A1 o HROT S el 81 A
@ fraftha wifa areft T i Idafd g Tl
W E 7, Ged: T e H| T o SwaaH
faig <1 wa1 o1 k1 e o RIS S ®,
=t =g fehe wwa qo gl © 99 39 & %
SR foray 999 9 T & foun § yaeae 272

o 14.1 : oW & fa A SeF-310]
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Tt el €, it o9y wid sl yered
YAl B STEfeh TRyl el il oh e whi
H 1 R diwar 21 fiar gen S wed o
Td B T 1 AR ool © T a3 ferfd
o Tfq et B a o A Sl i T gk
et 21 98 3 e B oo g i W
TEA T TeT AN qU S i AR Al € T
diedt g8 @0 W A= qen 9 &1 AN

Jifdss et & 7ot fagrd
SR -HTET

=gH T g o AHU % HNO & § TH AR
T I IR G5 H1 e e A fA
%1 SARWR FEl Wl g1 o] Gee g
(9 T agHeHd g@ H qRedd) o HR0 Sa
1 A H T (Surge) FE @l 21 HEIH
SaReErRT & ae fafa T/ el SaRdereT
F1 TN T Fifeeh 9 F AT Tgd @
Sifeet ®, Fiifer g8eh e, aiamT qeon s=r o

T T

@ 1R ©F T (Wawve crest and trough)
T 001 o Ieaayq g eran fageti i shae:
IR wd T wEr S 2

T &1 FHarE (Wave height)

TE U T o Td o AU ¥ B o
T 9 qh BT SR R

@ M (Amplitude)

& T HT S H €N el 2

W &1 (Wave period)

T w1 e fafved fog @ o S @
TR T @ =1 7Teff o == 1 Tt 7
WTRed (Wavelength)

g I R el a1 Tl o i i afas
T 2l

T Mfd (Wave speed)

I o WEEH W G o A HEd i T hl a4
Tfg Fed & de1 39 A | A/ S 2

T ST
Te Th Hehg o FHAS § fRu u fag 9
TS et T R wEe 2

agd oifues fa=rar Bl 2l

FSHT o TEETh Yl oh HRO T FH 88 dh
T3 o ey G SARHEIS ®i 3Icafd Bt
B T HRF, ATHEA 9t 7, S o Tecarhy
1 Hferd el B Tecleh ol o qU TS
9 1 ARt geslt W F Hew@ Ul SaRerena
Fl 3T FE & AU STERT T TS F W
el geall o | W, Tk SARWE 3= Bl B,
& faodd A9 W FEH 6 e SHRYT T
SHFT T oF HRO FH T 7, T STATHEE 5
Tl Wh SOR S e @1 (Fae 14.2)

SR 3T I e 9, 31 I Fq@dll o o
o S B; AT AL BT [ocdd RGO ql
3Iehs, S| gedl oh RIad W, SSHT o e

o 14.2 : TEATREU 9 3T TARAIET o WA e
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TRETRIE Sl Saer

ITCt AT H STIhS IR 0T oc1 i 3TY&T Ecarehuul
9 fush gl @ $iR gHfely I oot wgA i
IR SO S9N 1 R &1 FEAT I TEcehyT]
gedfl o 0 WE FA A T, Hifk TS A
<5 o AfreRad §0 W @ qe F8T S =
T B €1 T T AXT ¥ R I SAR
1 Fea 81 geAt & uae W, Afas SR Sae
FT O g T ol 9 Afus wecyel ¥
58 st 3uR o1 B R

HATST | WS WIS o TaRTeT
forge o1 Tag S IR ST o TARhIIT
o feord et 1 @Sl W 3l B ST SUR
I TR 15 W 16 W & o= et ¢ it
T R Y $=9 SR Ug 1 T SR wfafed o
T (TS 24 H T GHA) , 3Fd: Teh SOV 6 TS
o SR ST AT 21 STHAd : S S9R Teh
0 H O 2.4 W W IS 2| TR
Taee I ga7 b SR ufd fiee 4 Qetlte St
FR I R ISqT 21 3R MY U = W
& 8L WS 9 o TR TS (S 9
el B ), A9 SR 3@ 7 el | IR A
T TS a% del §, q 9 qrd el | S
& R o, 9=l e & ued & U
amueh foR & S| B

Sy 3R A Sl a9 B gl SE 3
S SUR Wed HEErRE gl | T ©,
TRl SO W =R o Sl @l el % U™
SIRAS F Wfeal i SMehfaal «ff SaRwerst &
e 1 gufaa @Yd €1 YRR el SO’ o
GRHATOT 1 STEESHS aleh W WSal odl @1 5|
SRR g9 o dE ¥ A wifedl aun SaRAR
qal § 9 TRl ®, @ 3% SOd N FEd g

TARHET & TR

SAR &t gfd, feen wa 7fd o s 9 gmfaes
f=rdr U1 STt ©1 SRS 1 IR aRERAl

125

H 7 H A 24 W F A AR SR FSER
W fafq= vl o affepa feman S wehar 21

3gfd W STYIRd SaR-4121 : (Tides based
on frequency)

aef-3fF SR (Semi-diurnal) : I8 o9 GHERT
S gferan ©, fSeer siqiia goe o &1 v=a
Te < 9 SOR 3§ S OFIaR S=d T8 e
SR TN HHA A 1 el Bl

3f1# aR” (Diurnal tide) : 395 Ufafe shaa
T Iv9 U U T SR B @) Sed wd e
S & A §EH gt e

fafsa sa” (Mixed tide) : T8 SOR-9@1 {51
T o o= Bt ©, 39 fafsa son-wen wer
SIG %| f{ SAR-YIE] GHAd: 37X éi‘-li'\lq'»l @F
qiy=t T T IR HEEER o 9gd 9§ g §HEl
W IGH B B

T, @591 TF geat &1 frefa w smenia saRyrer
(Spring tides) : 399 SOR &I Sa% | fa=ar
geal o WUE ¥F T dgA o ferfa R
Tl Bl ged SOR Ud e SR gE e &
a2

g8q SR (Spring tides) : 9eat o §ed H
e =W & fefd SR # S9E # gEs w9
T yoyifed et €1 59 Al T et @ A e
€, 99 SO IR AfueRaH BN TRl geq
SR HET Sl © A UH HEH H & 9N g
-9l o wHa qen SEU SHEE % 9Hd|

%1 591 (Neap tides) : 9HMd: J&d SO TH
f SR o o= W@ &K F FR B T TW
T =AU g TF T % EEO W B ©
de1 g4 TE IEH o Tocd 9 Th W o foes
% F T A HT RGO gF ok IH I
3ifek Bid gU o, I8 9 A oh [EchyIl oh
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Tael fact e S {1 SSH HT SR Ak
gafey ®, Fifer o geal o it ke 2l

TEH | T GR 9 AgAT gedt oF wad
o B € (SUY), WM ®Y Y eI T
9 SIR 3= B @1 39 SRE SId A
= @ fyd B ¥ F TWE 9%, e
<EH gealt W Sfershan g (379Y) W e €, qd
<A <1 Teceh Y01 ol S g1 € qel SaR- el
o Y STl A S W HA B L

S Yot gd o frehead @ 2, (STN)
Yodeh 9l 3 SHe oF STH-9 Sw=d ud e
SRl o ot oM ®9 9 Afue = 'l
g1 59 geet gF @ wad X Bl 2, (STER)
Tdh T8 4 Sl oh H-UM, SOR oh A

e i & T fagia

T@id &) TEETRIE R § YR o Sl % gRl
wofiferd it €, d 2 (i) Ut 5o, S Sl i
Tfd Rl IR @ €, an (i) fgdee =, S
YISl o yare i fEhE s 2

Wefter oe, S S i guied w5 €, 9
€ @ (i) 9R T 9 S 1 T 2, (i) 91, (iid)
TRy q (iv) HifEfad aad (Coriolis
force)| GR sl ¥ TH BT Sl et 21 T@
%R0 & for faved 99 o W HeEriE S
TR A AN T ST § HoHlo e Hal Bl
2| 3Heh N1 agd HH JAU I Bl § qe
el o1 WEE BTl ¥ A9 1 W Bl €1 HeHR
o Hde W §8d drclt a1 Sel i aEH Hel B
T %A | 91g TE UM S Hag ok a4 3 BF

ffa w1 3Tder Sgd S B &1 $vd SaR 9 e
S oF Sie 1 WHI, N6 Sorel TRl ©, e’
(Ebb) Fgard 21 3= SOR T 14 SaOr &
a1 1 9IS SO SR TG4l ©, 39 ‘=’
T ‘TG’ el W 2

TEN-HTST T e

aTell S0 o Sl i T sl G e @
ToEThT0 o HRU WA A dedl € SR TE
ThSHd ST S1d oo § =Tl i 21 st
I oF RO A Mo H S w1 MG hi
% Mt Wb R <fanh Mot § arf iR
TaIfEd BT & qe Sk R SR W' i g
(Gyres) 8l Sl &1 Th RO G R

<, geat, =g o g i feafd SR @ s
1 R & AN b1 Feafd & W&l 99 U SR
AT ST ST Gehell &1 I8 ArHlcrhl 9 HgeTRi
® Ik HE wael deeel # Aeg el e

afeEl § geq R O S B €

T o T | 3T, AR Sariey o
FealeR T 1 GHIEA Hl g1 ST @ S
1 R STt 1 STen AT WO el € qen se

AGETe W SIRE YoTE 1 STy Heed B SR
H AR Tgd AUF T qul ¥, TR A o
fFR a1l s R U SIRAeq@ & iR, Sl
TR 3R W fEsd At e €, S o Aemei
SRS bl Ge | YAy i Y Ushd &1 SaR-9e
s o eifdeey (Desiltation) d o w85
F § qN SORARgE U WA Sl Rl AR
fepter o oft| SRl o1 s&dvat fora wifed (e,
HE, ®9 U9 949 H) 3O ®H ° o foren S
21 T 3 Tene vifer w1 e woe ufves S
o Geter o gigaE | o S @ e

TETERRE aNTg

HETENY 9NE HeErR | €l Yo o 99H 2
I Hfy=a 7rt 9 fson o w7 & fafa gaE &6

JhHR 3ST S, TH STt i 3THeT S1feeh = grar
Bl T A A9 93d@ €, ek geeh Sl Wi
T SW IS HI Bl T 3L A et HeTHrH
YT e S BT ®, W el o U 9 o
H 9ed ® ud ¥R-oR fageq g9 @ i T
Fd &1 T AU faYed 99 9 gde & 9@

HETENHTT arrsl @t fargrearnd
HRIST 1 YEEH STk Y § Bl 81 HH:
YT TaE ok Tehe Talfues wferenel gl & o
Tl Tt a5 At ¥ fe Bt 81 TewE |
el w1 TG el 81 S €, S 0.5 At 9 o
9 Bl 21 8H ToRe & w1 Tfd 1 SHeh a8
(Drift) & ®9 H S €| o8 i Hie § A S
B YN T Wl 1 Ga¥ SHH! A Y Bl 2
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fergera
faerdta wfasmn
<feor faeda
& - §
£ ﬁ
afy=dt e %
e
TEENE S

fort 14.3 : WEETR ¥ yHE awIe

BId B el i 3R S € IR 3T ot 1 @M
it B
TN aTell & WehiT
TRIETRIT gRIeT ol 3Teh! TedE o MR W H9
T Gae! Sl (Surface current) 9 el SIAERT
(Deep water currents) ¥ aiiehd foha ST Hehal
T () T SN - HEEIEE S 10 R
T HAE A S AU g T HUNE HewE o
400 o T TETE qeF AR B (i) el St
~ TETENE Sa @1 90 Ufe 9N el STeem o
®9 A Bl ¥ TURE We@rRl | S o ol i
R & FRU S8dl ?1 =9 stemiE & §, el
AGHA 9 BF % HNU SAS A BT ©, 8l
Tl SeuEd S'dl ¥, i 8l e we o
FRO T A H WE 93 2

TETANRI Al &l qMaHE oh STER 9 TH
a9 3 Seumetl W arfiera fwan s @1 (i)

3 U, 3T 5, T S &5 § ardt 21 A
e oF UYEH! q¢ W aedl &1 (WE gM
el § fre 9 we stensiia & H B ) @i
ST ey o Sea SAeeiiE & § 3 Seund
qeTgdl o gt qe W wsdl €1 (i) T Serumd
T Sl I S Sl &l § uEen © SR WM
eTgidl o get qef R wedt & (XM Tensf &
Lk B e > B £3) 12 B ) = D W e ) 1 e
TAYRIY S=0 STeqeia & H Hegial o iyt
T W aEdl 2

g HETAFRIT SR

@ HEENE 4R Feferd qeri 3R it
guE W fafueh geifed Bl €1 Her
AR 1 JaTe agHed Yo ¥ fHerar-Sed
21 e nenia el o, Herr Rl W oy Wideherd
& &9 ¥ Jgdt g1 ol e ®, 9 g s
Tieme &Y 319e o1fye TUR B W U
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Ff T s o oEd Ydlfed el &1 Sed
AT &A1 |, 9 Yo GEId: 9ehdld o ®Y9
H B © 3R HerErHE a9t s6 1 ST
Al Bl UEGH UUE &S W, AEEA G
YaTe SIAYNIS oF YoTg i Fufad hian €1 fe
e § wed el T SAURT SiEfad gare
o RO, ST Meard o 79 o Wk S faroft
e # o T WE g W )

TEMEIRIE SauRe ff aHeed Jae i
oifad T SFersi W SO Wl TR i B
3Nk 9 3faehfesh &5 ol 3 TAURT I
Ffeseia 9 fayada &= #1 ®E yafed idt 2,
Safer 78l 1 T AR ¢ei 1 W S
faf= weErRl & U@ Sauet s wEtes
143 H Tifan T R

TN, STeeifesh 3R &% HeWrR ® w' areft
AT Y G SR JHfed o ueT &t
Tfa w1 fHg gER guifad w22 o
143 ¥ TS I S|

i it & et fasia
TETErRIT ariet & gorg

TEETRE UT AFe fomanstt &1 g
AYIel ®G W Yo HTdl &1 IW g S
Hfcadia & o Al o 9=t 92 W 3t
ST st © (faerdta &5l siget) Soh
I d AHE STYeTTehd W i © 9 WY € <
9 dlftieh aqicR ff W a1 81 T8l e 31 S
e 7y 3 &F U YR B T 9 Sed el
T HEEd o uivEd 98 W T Seund wwd §
fSTEeh RO 9T TH ST (3FS) Wy T
ST 1S e o Tieeshg oTdenshd A TH SR
ek STUeTehd T3 BT €1 Fel oifteh drar o
% B € IO ° IUw hicerig ani o T
WWW#@@&?WW%
T FHRO el oy T 9 T (I hHeh)
BT &1 3 &5 U wiea o Yiaaemerdig &5
o iyt feRl W fem B Sl ™ 9 S
T H TeEed S € S mefaal &1 ygE
IS B HER oF Y@ "o & gl e (Sl
T o g Seund fierdt €) § ue e €

— L L .5 [—

1. SEdehRica® U9 :

(i) TEErE 9a &1 R A9 T fEes getud 82

(h) SR
(1) oRd

(ii) Ted SON T o 1 HRO 272

(@) T
(F) R H 9 Hig &1

(%) T IR <5 1 geol W U & 9 § qRarmdn 9o
(@) g IR <5w g0 U S 1 fawda fGen ¥ gedft W ey o

(1) @ HT IgRA B

(%) So= ¥ 9 g T
(iii) geat qem <igH 1 =[aH T e Bl 82
() TR (@) ITER
(M) 399 (%) =Ty
(iv) gesit SUdR =i feerfd &e Bt 82
() FRH (@) g
(1) fader (&) St
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MR Sd g 129

2. TAfaf@a wost oF ST R 30 vl | ST
) T R
) HEHNHE alt Sl el W Wi it 872
(iii) SOR-=T 1 872
)  SHIR-HIE I BH oh 1 HNU &7
)

SIR-A1E Ar=e | Y Gafd 872

3. Trefafaa ot oF SOt @y 150 oSt ® S
(i) T ¥RIE qraHH R g g it €2 SR 9f¥e U o 9 el o draHH
#1 3 fore gRR gaifad w4 27
(ii) T YW HY 39 B ©7

TS R

(i) fodt Siter =1 qrere oF 99 ST e qUT ki T Rl STeeiieh hil Teh Ueel theh
s 2@ fr 96 HY 39 B B

(i) T TolE o1 qEre o, fore werEnE uRd geiE T ©, 7 o ward R b s
SR TH B 9 31 3 5ok Wiy & T oft o] fop ffvea vl W gw o=
fagifta gt €1 swrol 1 foeem i)

2020-21



: ECO
VI

h.o A

gedt uv Sitea

$9 3l o [qer :
* SIS - WG T 7 Sl BT R, R -9 Tt @,

IR iw g ael Sarataear Ta G

2020-21



s

[=]

11093CH15

goat U S

q Y& o fafq= 1=l ¥ 81§ % o7

T & 91 B IRued-TaHed,
SAted d agHSH o U | W geh g1 3T
S ® R gedt W e A gt e, S
firetent e (Biosphere) s & - 3 wferol
& W Hedl o WY UREe fmar e €
Serisd | YAl W AT WM ared Gl Sfiferd T2
e &1 Stemee @t drl, siqen, wifor (fes
geell W @ ol ged S oft €) @R S =Rl

geet W e RIS & STE Il S 2
Sfiaur fogerd gd @ y&f @, 991 9o 9
gl 0 &g fhoiR a%, g@t =i o,
THIA ST H, Sq™ 9 B, 9 89 HieX
e RIS oh I el d%h | 91T S 2|

TR o ARl o UREIN Sadsy ¥ o R
HAfrenat St Toeded W & e € W 59
SeHee 3R agHed W o Wd §1 9gd ° U@
Sher ot €, St U Hed ° S Hed | wWdd ®9
g foeror &3 2

S 3R gHeh SEH UAERUl % §gd
Tequl a €1 A a7 3T Uihfash SRl o
~gff, 5@t 9 gt o Wy yRefe TR w2
Y oA o dqwdl S a9, 96, Sl
g & g @ ot gurfaa B @) Sfasw st
1 qfH, 9 9 I o WY TREARE SEH-T8H
Sttal o Siifad @, 98- 9 fasfad 3F § Wes
T 2

5

uiRerfaent (Ecology)
TEER T 9 uferst | oy wikRerfaet |
TIieRe ged gt o fow o ugd gl @
o w9t G ® TR Cgenterrsit A iRt
F 22 SIEIfR AT S ©, JAeRu- Sifaeh o
ISiferss qdl o el W o B1 TE ST STea
ek & o dqer o forg fafa= Shaenfai =
B 3R §H @ A TEvas 87 3@ He o
T wH o foau o fafay wftmistasntar &
wh o9 ouE W N omEvdw ¥, fowd
Sifereh & aroe dwel e Sdfeha S ®|
TiRftafdet @ 9 9 Siauiel & 99,
foerma, foraeor, ygfa & 3ok Wfdehar sTawensti
ff Sfiferd w4 9 Fatud @1 aiiEfae! shee
STtaenfiEl 3R Ser SaE § Hew 1 € SeEA
T 21 foret fagm e o foreht fa9m e &
Sttt &1 9, S sreren arg (i qwe)
q U eiday fS9d s gams 9 a9 §Eeng
W ®9 ¥ ARG 8, 39 Wias (Ecologi-
cal system) &el a1 21 TRfefd & daef &
e (habitat) Faferor & ifdes & THEtE
HRH &1 A4 2l fafe= §RR @ qFieRor §
fafa= aRfeafaal 9 f9=1 goR & wifiad 9T S
€, Wl SIeM-Te WhR o e § Sie-sig
foehTd 1 g1 SH WA o e B W 2l
9 YUl ! AIRfEfae steher (Ecological
adaptation) #&d 2
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SRSt (ecology) ¥R Uik oM o I
7= (Oikos) ‘ 3z’ 31K (logy) ‘<fisft’
Y fHeleht o1 1 SNSHIE 1 e
ed ‘R oqen ‘asn’ w sred fomm
I W B WeSeh FiER shiaen-geat
W diel, 7oAl Siqetl 9 gew Sfarpe o
‘SR o T H T 7, ThH-gE R Mfua
T F OFRU F A TE GY WA § oA
YOS S 9hd (Ernst Haeckel),
91 wdyem w9 1869 H sfigahicisit
(Oekologie) 31 &1 FAM foharn, aiffEerfaent
%A@ ok ®Y H WM S gl StaefE
(Siferer) & srifaes (ifaer Taferor) st
% URE® FUh S THIA w1 E
TIRfeerfaent fam sed €1 31a: Staufal 1
TG G o ST Aifde qaieRor ¥ sadeae
1 O ATEH € wRfefaeRt @)

uIftas o WX (Types of Ecosystems)

I q&Ta: < YR o &: ¥elt™ (Terrestrial)
qiias 9 Sieftd (Aquatic) TRA | @reitd wias
H q1: ‘SM’ (Biomes) ® faws feam s
Tehd 1 M, Gl o Wit & U wHEE R,
S Uk 9 ek & § U S © 1 et W

e i & T fagia

fafe= sm &1 ¥ @1 fuRen S@eyg 9
UL Heell e wd 2| v foww uftfeerfaat
H U€Y 9 Sqell oh STaHdl o A AN Rl
‘g’ wEd © TEH aul, d9HM, SAEdl o
g wae srma ot wihe €1 9OR &% P
Y@ Iad : oF, O e, Heee SR Zugl
(Tundra) s €1 Seid wids & S
RS o A STl o wiias § e S g1 Wt
A o HeMEIR, SARAsq@, Jard 9 (Coral
reef), s wiwfed €1 d Sa o wiias
gied, drete, Gamd, %= 9 Ieed (Marshes
and bogs) wfiet

UTiET ol hrd WUTTelt 9 9= T (Structure
and functions of Ecosystems)

IS ot T o 8l Sqers qielf o wigetl i
TSt o1 ool wiferd €1 98 Seh (Wi o
qei T gSfaA oh) Sfaerd, faawor @ S
e w ff aftfd st g1 g e g 9,
gt gitas o Sfas 9 ewifas ®RE 8 Tl
smifges a1 ifds (Abiotic factors) R&
AIHME, I, T HT YRR, AEAT, G w1 e
9 ik A1 STRTaTeh aeel (e SIS SFIEE,
S, AEEISH, ehTeEH, BIEh Y, TrirEm a71fe)

gftaferd &1 Sifas /el (Biotic factors) ®

S| SIS, IudleR (Wierfhes, fgdae o qdtash)
TN UHIH WIHA &1 SARH § @i 7w
£ e aftafea &, S FehI9-GIeuur qiHar g STa
B Wew & | qfhe IqeRT ,  fodias suie ,| IR SuHER
EieIECT RIEAGIR R I AR
T e
TRk e Ekbren

o 15.1

: URaT Rt h1d QUTTet a8 |=FT
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geat T S

IS S &1 9 Sft o SuWERe § e
Sig S8- o, TRd, g2 SR el del W el
Sita wnfet 21 Tt 9ot & suwiersti o g+t
HrEeRl SW- @Y, =@, IR e witd € e
Hiarerd, s W waRd stel ® AR 7 5%
wH R & H@ER (Top carnivores) & &Y

133

= : 3 YRR 1 WE Ty 0 ST
& = wm @ (Grazing food-chain)
#AR 3T @™ g@en (Detritus food chain)
=S @TE SJEel gl (Scaeeh) § 3R et
qER (e SudiE) q S @, e
IMERTER! ToqH &R W 21 8 & W Sol 1 B

o ST ST @1 8- o1 SR e SfE| STqEe,
3 €, St ga Sl W sk & (- e ik
fitg), qe1 Fo 3 ATeEh, S -~ 3R

gidr &, Foras vauH, scasia 9 fased gfwan
gfifera 1 @@ Saen o €9 9@ of" @@ Bl
T o B W W S HH B S 21 AT

3T Ye&H SHam] Faeh! i 3TTEfed HL 3% A
werelf o uRafda w2l

e SOl =N ©E @ § Y| qga gqrel
W faeft @ ok e weifn g w1 sroeeA

Wit SULRT, Scaeeh W AR &, s
Tt I, fgdioes Iudieetl o6 e
ad g1 fgdiaes Susiiermn e qetaes Susisret
o g WY W[ 2| UEEH YA W R Gaehi
W feRk Bd ?1 A e 3= (gAsl i)
fafi=1 arel, S-S 9 et el
AR T 1 Seitar o forw wives deell § gREfdd
# 3 2| TGS o SEry] U @ - e 9
TWER ¢ g B 1 SR ok faw - dg W
Sfifad @A dTell Tk igl (Beetle) T Hesdh ol
9IS 7, S Hesh | T HieH 8 IR WY Th 9
SR @1 fomn S €1 I @ % SR 39 Y 9
Th TR TR TR W o J66 & CE §Eel
(Food chain) Heet 81 @R S@e i iwa
HUh W TR TR W S oh AW Fl
it FaE (Flow of energy) ®ed & @ SEand
gerk ST%H 7 B Tk g U §El Bl S
SR - TR W@, W o W fasi ®, a%
Ieh fgdioeh Susiisrmeti @1 9 8 iR gdias
HraER 3 fgdias Shel @ o9+ oo &1 gfd
FW T T YRR YAF HERM 9 TH 9
aferh gR & R | R ?1 uRommesy
T At AEE W TH-g 9 SE g @
YS! o 39 YRR S B (AUl SHal i @
J@enst o fashed ITa= BF W) & @R S
(Food web) =81 STl 2l

gfifera &1
ST oF Wk (Types of Biomes)

fysel e 9 o9 SF Y § TR ‘emm’ W
e 1 7?7 omell, eH o HON o 9 yHd
TR UEEH SR 3= {@ifhd Y §UR % UfE
A5 dldH 9 JhX % . 99 M, "l(’%‘%l('lﬁlq
@, @Y 9@, Seftd 9 iR See
TRET el R fowmaret w1 fawRgEs®
ol "ol 15.1 | =fvfa 2

@ Y-TEEfeh =itk (Biogeochemical Cycle)

gd S 1 9 gid 21 faw gegel sfe fefi
21 TE S SaHed H YR GYOU-fEA g
S Ui SIRY W €, S g Uil @ fag
TS 9 STl kT & MR B Jh1Y TIATI F
YA HTET SESAFIEE, RS T HEiTR
qifier & afafda & St 21 eRdl W qgEH ol
AT HT dgd Bl 9 (Faa 0.1 Ffaerd)
TRTITHTATO] Yfsha § T8 a1 21 3EehT 38 9
sferer 9T Ge T yaEA-fagsH T | SR 9
I SR ®Y W WY ok 1 W W Hed @l
S 2

qeat W Sftad fafay y&R o Sifaad sl o
®Y W g ST @1 A Staur) fafay ger o
wifeerdenta sfadsel W Sifad 1 St agad
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TRON 15.1: TER o 9GH

ifae et o 9o fasid

o IU-YHR uaT w T mﬁmm‘uﬁ' mar
T |A. Sl (AL A WY 10° | A1 qumE 20° § 250 | AL, ST, des | Al SEE 96 % g,
(Forest) |Al. querE™ ERAC IE Fo e wH|  aeiwiedn| @ @ 3
A2, ot EEy W fa | A2, e a 6| A2 T O SR
B. o sz |A2. 10° ¥ 25° I | A2, THF 25° 30°| s & 4, e
C. wifera = =feror veel % B. oo | TN BT
B. whiwwd o, | T - AR S| i e e
1 frortto A H we-w,
ST o, ’001? g w9 e, e @
T AT oo ager| ST | e S
KN o ¥ MR T S
C. M A SW| g gumegg|C. Awd 9B, 7FW T IE W
SR B I | g - 750 @|  dwwawiwy| 9 9@ e
ECINICECILS 1,500 firsf. i fgd | Tomen H
e B Fo T2 HGU qeM AT &11g5q e - e,
M, STeATERT, STHIYRT Tl Taelt I =, Hor 3“?
FATST F|C. B o Hq o A S
Wi | W E AW et T,
T de el Tell, T I
(s <feq) ¥ fgfﬁwm
::?:lﬂ@?k%ﬂqlﬁ C. TR HITHR
& w9 7 400 ¥ ij‘% ;E
1,000 fHst e,
oo, @, dfea 9
THMEE e q&A
qroft
Tt |1, T 9 SO HeEeE |l WeRI, HIAMEI, |AaHH : 20° | 452 Tl uiye dwt 9 |1 ¥ 3 =gF aaeafd-
2. TR TEEIA eI, ®a- (21 ° 382 Tol W g TEel | TS TS WA e
3. T TEEeE AT | 15 9 35° Tl 1 aEd A qﬁﬁaﬂi’ﬁwﬁﬁmﬂﬂ
4. 3 AL T TEEYA ok (2 W 25° ol T = o Hall
o & TSk [ : A ¥ D -50 s %ﬂgﬁm
UG Serarg W (€ HH frere
o gfy | 1. SO ke |1 THET F foremet| T, IO ey, At | WU G A we | 5, U F el Fted
> St Szseia| &9, SRR, g 500 | 1,250 T, || € EEE i el | i sTgufefd
(e SRRt 9 R | S0 i o v gl | TR foaw, s, 4w,
2. 2T o B 9| = - 500 ¥ 900 AL =Td1, AFHSATHI,
T I TR F1eft, 9%, W9 9 o=

FI g Sl
o, el - hel 98
S - i o qerem
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— TS
IEH | IU-TER LER ﬁﬁmmﬁ et i e
NEECHC IR C
el it Ste, T,
et =E, ¥R, We-
T o uelt, wie, W
g Sfa-sig
el | 1. e @ |1 g, A S| | e 4 1. W e | ¥ 9 Aedr 3
(Aequatic) | > gt S o | o T I W | qromm § fafasar - | 2. S W <o TON TR SR A
2. WETHTR, WelA-| oreme @ S v W ® T A
fiy, SN = ST el Siq & Wi
H4 (Estuaries)
v | St wekdt S 6 -
(Altitudinal) mé@—wwawjifw_?ﬁiﬁg m@;ﬁﬂ
TS 9 Ueht Taa & Sl R AR aﬂaﬂmﬁ?ﬁl

g fafaua & & fo w® Td €1 399 (s1efq,
Shfad w3 1 uferan o) fafueaa yae S@-
Soll, STt & ek avell a1 Suteefa afmfera 2l
TR STl HER o fafa= wr § fae 2
IE fa=Tan &= B9 oF |-\ 9t (7
o o 12 WEHl # ot fam ®) o 21 fafu=
ATl W Al =ordl © foh fuset 100 wig ot
H ggHed 9 SaHed %l WEAl H qHEh
SThi 1 e NI Uk @l Uiq egeld
ed @1 2 TEEE qwl # 98 Haer dig |
9ot SHcehl § B STC Wk YaE oF g &l
WAl T FE IHk Sdl 5N qHEtE T o
FTINTU ¥ IR el ® 3R Sk A1g, WA o

A yeref 1 g YeR/AK agHed o HeMrR €
TAS! =k oh U@ YER Yool i quuel | 8
S aelt figl, dewe 9 o= =g H R

Sierash (The water cycle)

ol SauRl, agHed 9 WiaHed | Sd & Th
<ok ST T@d ®, S O, 9 9 39 e § 2-
0 & Soi 9% el Sl ¢ (SieEeh o fag
3™ 13 @) |

@ 9@ (The carbon cycle)

quff Sl o wee g S ?1 a8 g
Frfeh AfTH H got T &) SaHed H THE

et o faee @ : oWy Bl ?1 3 = ge:
IR a9 ¥ Herferd g 21 Saned § Siaurd 9
TIieR0 o W9 A qEEE a6 S YaR
S| -HEfe W (Biogeochemical cycles)
7 S g1 ‘9@’ (Bio) w1 e B Sie qen ‘w4’
(Geo) &1 Tqd gealt W 3ufeerd wz™, fHgT,
9 9 el ¥ B WA -THEAER =k & GHR ok

e AT o ®9 W Sfal ® fawmE ®)
HTe <5k i SESAFIES % IRafdd ®9 B
TE qfed diel W GRRI-HITor gihdr gr
HTe T8 SATFAES o AR 10T R ARH Bl
21 39 Ufhd U HEERed 9 To@mE o1 €,
S wEfe AR SE-wE, S|, Wohie
(Sucrose) & ®9 ¥ drelf § Gfad & S e

g - Tk THE (Gaseous cycle) 3R TET
dqewdl 9% (Sedimentary cycle), THT <

FElEESed ®1 FB AN dd q kT Sfgw
foranett o WA B S ?1 3@ ufEE % IRE
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4‘ Td TR
(L g I

— e sl
o 15.2 : e TF

ferere @ Uil o wNil o STEf gRI e SEsIES
T g B €, I HreieEeed, S dei s
S franetl § v & B9, 3 Uil o Sdet
¥ "fed o 9 A W AW @ ImkERAE o
G S €, I gem el g faefed
S 2| WERERI SUHM fRA U weiREeed Wi
FTeA eEsiiadEe § uRafdd w8, 3R e
el N1 THed H Bied 1 ST I weEEeed
T Sgetl oF W W, GeH S Tt Hd T
geq Sam[et gN sreigEeed Sies Ufshan
BN e SEsiiedse | gRafad giet IH: agHed
# o St ® (o 15.2)1

sfiFgts1 9% (The oxygen cycle)
JERI-GYayul T 1 yqE we-uRom (By
product) sedisH 2l T8 HEEESIH
affadiertor o wimfera 2 fed o=, e
RIS 9 Wol fagad e 21 ST =
agd € wifed Wiehan 21 Sgd 9 TEmEiieh awdl

AR witmgon | stferdisH O St @1 T AgeeH
o @ ety TrEde oA € e Wgd § ST

e i & T fagia

S SRl (H,0) o fawes 9 sfisrdisH 3
Bt & 3R el shi Sroaiees Wfhar o <R ot
Te agHed | TgEdl €

AregtsrT @@ (The nitrogen cycle)

AHSA HI WA HT YHE FIHh LS,
aHeeta T w1 78 yfawa 9 @1 fafe=

EIRLEIp]
BIECASE|
AFHSA Stal e
Rlicieaul RIREIETY HifireRTeRtor
siees |
> (it
\ 4 -
for 15.3 : TgEiA ww

o o

foeif@ & avfw (Pigment) 3T § 98 &
Tequl e 21 (g § W 9 9 7 W W
et AZISH i AHTY Sid qIel €9 T U0
FH o orgmd ¥) dhad $w fafme yER &
e - 9 g1 S 9 s W1 el (Blue
green algae) & 38 Y 19g €9 H TR0
FE H WA §| WHEEd: AEeST A e
(Fixation) g & Y4 ¥ o€ Sl 81 AgarsH
&1 e 90 Wfae W Sifees (Biological) €,
eiq e & Tevl Y Tehd | T AESS
yq@ g gt o gaa et w5 fe o
Gefe diel 1 WS o 1Y ol 991 €, 98l ¥ 98

Gl 9 dwel § At o5 W@ o SAaEs
T © S-SR SHaTgE, Tegfifem tfese

M| GATRT | TR FIATOT Tk o SN,

aTgreed W UgEdl 8 aEed | o fatelt =R
(Lightening) & 31dfiar fafetor (Cosmic

radiation) g TESSH 1 AMTHIHTOT Bl 2
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Te@rRl o F5 WL Sfta off gHenT AR
3 B dgHeHd AEeeH o 3@ e A
F9 H IUAH eF W B Wi H gHeRt @i
(Nitrogen assimilation) gidl 1 YTl Sigsii
g T Uiel oF @M W ZHHT (EISH) $
IAT Y el Sa1 21 R ga del o Seel o
TrEeisH Safime (Excretion of nitrogenous
wastes) g, o Suftem s g0 e
4 qftafda e S &1 o Siam] TgeEe H g
4 uftafdd w6 o "ed e € 9 g 8wl g
SIS ~ARTHTRTOT B Sl 81 S 39 TN 5
SaTT] 37 AEeS i YH: A Aigeed W uRafdd
T T W Bl ¢ 31 TH WiHAT i S TEehion
(De-nitrification) =gl s © (551 15.3)1

37 @i1si =i (Other mineral cycles)

e Hed | q@T - TErEfTeh qeali-shie, SR,
eSS 3R RS o SAfafted diel o wiof
St & foau sifus 7@ & W@gd 9 39
Gffts foe € StaafE & fo srawas 3
Gffts wgel Wafgd AR W SRR ®9 A
fierd &, S- BIThRE, Hewl, ohfevEd 3R
WY W A gersiel oevl o w9 o fHgl,
H 1 S H osteren AfCAl @ WHE S H 9 S
&1 T S[ereiiel ofel St =k | "o 8 S
€, 99 9 379er Ukl g gesl 1 qdd W eI
i o & Wgg a% Y S 21 S e
qo®e o ®Y W Ad W TEEd © SR fRY
9T ¥ = o vfte 7 W &1 g Shaurd
3T qATeRT | Heeial sTeeen ¥ Iufierd @it
TEUl | B AU @IS Sl STeRERdl i T
Fd € FT A g W 9 wivE & qeror 9
7 @Sl 1 W i &1 ShaeniEl s geg &
€ A WS TEfed 9 Yarfed gk gt o oot
¥ et W 2
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urRfeerfass Gae (Ecological balance)
fordt wii@s =1 o o Siel o 9q&E o
TR Tfdeh FrAAT i ofa%en g uiikfeafdas
Gqer €1 TE aWft W9 ®, W& e i
fafauar saepd Tomft w1 wuer: aitedd o
g, dfed T gepfas $7g@ao (Natural
succession) & g & A1 g1 39 wifds o
T YSITG 1 T o Th T8 dqed o &9 °
o afvfq feren ST Towan 21 T@ Haem Hfy=a
yeitaal o gfaeqdf o enot wEAm 9 e 2
%S gfadl o 5 @A o "Ed | ot qafery
Tqer W fhan Sa1 ?1 Sge 39 e W oot
faeft oz ® fo6 oo gonfaal o dieH @
Stifad @4 o faw gE yenfaal | AR @t
g (fS&a gyonfaat =1 gen fHiy=a wd 2 8t
Gqe S Wl ) ok Saeul faune o oh
gt o frera @, Sl ey Sq (o, Sea
9 Y ofe) srertush wem W g Bl e W
HEER (S, ¥R emfR) eifuss & = SR
MR o ReR T Fsik 8 €, o1d: STt
g FEtE wdt @1 diel o wikfefas dqer
o SgaE o RO §1 S-S GRIWeR
TSt o Wi SEdM SH- T hia | ol
F HF HE W Jofadl o faaor § agermd
21 e ied wiaewei o wRor ¥, Wl fgde
TA-FSAITeEl oS- T, §ig S g e % g
R Wt o M W ST € SR AR
(Original) o+ s =T 1 o<t <0 21 =&
3T7HHT (Succession) el 2l

TR STEge™ o ®RO- T8 YSiiaal o
AT, Wiehfoeh faued iR oa Sa e ot
g A % TWEY W URY GHRE H GoH
wferd el 2, S SFaTen QU WIS & Gger
I AT FEA TN W STHGeH § e o fgdia
STHHTT 3T €| WIehfeeh HHEHI W SHEE o
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e i & T fagia

T off aRfeerfent sga gufed g 81 36+ Taierm faer eerg ol § diel @ ot gagE §
% (g ®9 H A e F @ T SR wfte sfqdey qw e @) fAfved o w Sfat
A TEERT R W g0 U9 Sl ®1 wHieRer o fafaedr @l of qaienuiia Skl w1 Hehdsd 2
e 9 & Whfaew IR S 9@ kY, 31 el 1 GHfud o 9 @Hg € wiikdsd &
SR SR e Sy war ufedd B g T o 996 % q@ SR g

1.

B S - | ¢ <
a@ml%qzﬁm:
(i) Frefaias & 9 %9 Savsa § giufed ¢
() hael oY (@) hae yroft
(1) wefi S o reie Sie (%) |eft Sfifera Sl
(ii) SwrEfead o/ o Heq = & 9 fFg 7 9 90 S[ 272
(%) 9=l (@) =
(1) Her (%) 3T 9 HIE TE
(iii) =™ o WE M o1 AR o W e et Fefeiad o & s o 872
(F) A HTEME (@) A ATFES
(1) I T3 (91) A e

(iv) TRTST-GYeIvU Gfshdl o S, TehTel ohi SUTEATT | ShieA SEATFIES Sel oh |1
fieTeRt R a2 72
(%) A (@) FEEEgd
() AT (%) ferfes

frfafaa wot o SO0 o 30 Wil | S

() wRfeerfiert 9 o9 =1 9920 © ?

(ii) W (Ecological system) 1 22 THR o YH@ TG TR shi Q|
(iii) ST ST 1 82 =E @ STl %1 Th S0 2d U 38 3 R S|
(iv) @@ S (Food web) ¥ 219 &1 H9e €7 S0 Higd =am)|

(v) =@ (Biome) &1 ©?

Freafafaa wgt & 3T o 150 vl § i
(i) ¥R o fafy= a9 am@H (Forest biomes) &1 Agw@qul fowarsti &1 9o |
(i) 9 y-7@Ef® =% (Biogeochemical cycle) 1 82 dFfHed | A1gisH
Afieriertl (Fixation) 4 BT 82 a0 Y|
(iii) wRfeafass Hqer (Ecological balance) i 82 $Hoh e i Uk o
Ul IR T == Hi
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i w e

(i) Y% S=W i 9@ favarst & add gu fave & amfes W fafa= sm
foraRor =1 <9IiEwl

(i) ST99 Tohet TOTOT H U I o U, ST o TSR di W U Hika o fog
AR e 3 foT 98 geieer Y o fohe yep o veft 59 arfes o o €1
M9 9 ufarEl i fafasd 1 ot Seog # Fhd 22
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T eTRfdeh Uihael fomiuet sTdem

AR fafa= Seramet & o emeE onfg
o fama o Tl & ug g € AR MR RO
&l 2, @ Hierw |R o fou s 6§ o 6.2
W T8 7UsI WER (Weathering mantle)
et fafaear &1 SfeR B, 37d: 39 Se-fafer
T YR G T B R TS AR S &

11093CH16

St fafaemr & T

geet W fRE genfa w1 SfHd eg 10 T 40
ARG I B H1 A ¢ T ot 7 S © R
T 99 GfavTa gefaar, St Hft gedt W Tt
off, 31Tl o[ &l T 21 gealt W g -fafaya w
St T 21 Sia-fafauar s wfeskia ww o
afues et 21 S-S eH Y Tl HI W
Sqd ©, TSadl i faferean @ w8 Bl Sl €,

v ¥ fafawdr o e GRS S
Ste-fafaua 1 qe1 wRo g1 THH i v
T fm 9 &7, Sl I o ol hT STAS
afferer ®, ol Sa-fafaemr «ff =mue & W 2

T S Sig-fafeeran g9 <@d #, 9% 2.5 ¥ 3.5
3T 81 ok foreh o1 IROTH €1 A Sfior oh
IR BH 9 e, gedlt R Sa-fafauar fed
ft o1 FTa W sifees of| AMa & oH ©
St-ferfererar o oSt @ 1 3 o, iR
fordt TH O T WSIfd w1 SAEvIRdl W
31 U BM & HROT, 98 qW B @
SAM o AER, WER H FHol FSfadl i
T 20 @ 9 10 HAg o €, AT TH
FAg € 3R Tt AM {1 T gonfaA i
WS AR S ® 3R S 9 AR @
afiertor oft &Y geM B1 (T STHM ok STUR
Iferor smfReRT &1 A UEt T TS 40
gfqera wefadl 1 afieor T8l g3T) | 3
weaea aaf § Sea-fafaed =1 stfeerar 21

gSTical o geehiol § 3R 3fehel Saurl o
gfieanior @ Sio-fafgear gaq fom@ &1 @ 2

Afer St =1 e At gl sl 2l

o fafagar € v=ai & B € &7 2, (Bio)
‘el w1 e1ef & Sfte qen eEafid (Diversity) 1
a1ef & faferran) wremor wissl o fopelt ffve rtiferen
85 H T ST ol Sftell bt Ge R et ferferer
1 Sta-feferern sed €1 SR Hee WHl & TR,
WO qen ger Sherpeti o €1 Sl STEiEnt iR
ST gN Fiftfa Wi @ €1 @8 get W oag 5
el Sl i qRadeiierdl, Th &l gsid aen
fafa= genfaai § afedasiean aan fafa= oGt
T fafaea 9 Hafuq 21 Se-Tefear gsie Jueq 2
Tg forenT o W@l oul o Sfderd w1 qRemd @

Sa-fafarerar 1 i R W TH ST Hehell -
(i) eaiferer Sta-fafaema (Genetic diversity),
(ii) gemdta Sta-fafauar (Species diversity)
qen (iii) Wi S9-fafauar (Ecosystem
diversity)|

M foTeR Sa-fafesar
(Genetic biodiversity)

Sttem fmfor oF faw SH (Gene) T&w Hayd
shE ol Tordl gonfa § S =t fafawar &
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Ster-ferfereren we weerT
AETyTeR St fafeaerar &1 qoH sifdes wern ot

Sfiel o T ! Yl hed &1 A AR
&9 ¥ ‘g’ (Homosapiens) TSd §
Tk Ao W wTET faea €1 SHRr HR
araifyen fafauar €1 fafe=r gonfaai o faem
9 The-Tha o fau ofgaiees fafawar st
Affard 7

e fafaaar (Species diversity)

IE TS HI SHFHEGA h! Fqt &1 TE TR
fruifid & o gonfaal &1 den 9 getud 2
Tttt st fafaerdr, STt Tgfg, TR a0 Sgar
T offwl W1 Hhdl B FO el H gt &l
e Aty Bt ® iR o § &l 5 e o
goidrg fafeemn s gt @, 5% fafaear =
‘gfe-wie’ (Hot spots) ®ed &1 (a1 16.1)
TR fafasar (Ecosystem diversity)
A sl o™ | wiRaAl o YR AU
fa=rdl 3 Y& UHR oh UGS § B o
qIiedsia fRard qen e Tl &1 f=rar €1
s fafaedr sa 21 aiitasia fafasan =
R S gfvehet iR wifedt €, it ugmE
(genfaat =1 Tgg) R wia i dand fafeea
& 2

gfawr Tifeht oS uteR | (THWes ufver
e ) I g Ud 3T st vien av -
uieEta fafeear @0 T S
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“ig-fafqeaar 1 W@ (Importance of
biodiversity)

Ste-fafauar 3 AFe H@pfa o fowE o wga
I e @ SR s R, Hie wagE A oft
SRR, I a qiRkferfas w W Thfas
fafaurdr 1 sQ W § we e fe 2
Sta-fafaerar st wiitferfass (Ecological), 3w
(Economic) 3R a=fe (Scientific) 9fFerTd
@ T

Sa-fafaear @ wifeafaeta gfue
(Ecological role of biodiversity)

it o fafa= wenfaai 8 7+ o w
2 wies § % off yenfa fam wRor 9 4
forerfia & Hehd! ® IR 7 & o ® Gehdl Tl
37T, Y& Sfial STIH STELd I hi oF T-F1d
T el o T o off GerEes g €1 S e
a1 Tehd € for wie, Wiitdsi oF &9 W o e
AMEH @ B2 S A GSfaA St Ugo
IGHT GURY F &, Frarir gged o= we
fafed edl 8 @R wias § Sot o 9veh el
% =% ! 990 W § GEFE Bl 21 T
rfafiea yeTfaal argHeed 19 o fier &t €
AR Serar w1 EtE s A weEs el 2l
3 st fpard e Sfem & fern geeget
forard €1 uiftds o oot eifuss fafawar enft
getifaa o6 gfdepa feafaal & +ff w3 &1 g9
AR TR ScAEwHAl @ IaA & e whm
yofas 1 &fd ¥ O o 9 WA i &Har o
FH T oS SAfue ogafies fafawar At
TSIl w1 ale 3tfeeh Sta-fafaern ot s o
TR0 o agadl Sl WA HH I SATYUE
Tl et 21 S sl o, form wiftes # fore
Tt B
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Sa-fafgear it anfde gfae (Ecological
role of biodiversity)

el e ok forq e Site o Sie-fefaera wh
Tequl Garer 21 Sa-fafgerd &1 Tk wee
9T ‘el &t fafear’ (Crop diversity) €, 7@
F1Y Ste-fafaerar ot el san €1 Sia-fafeern
A oh 39 WEN °oh ®Y H o FHST S Hehdl
2, TSt STifian diea uered, sfufeet o) gicd
THIEA SIS S B 1 S GEreHl s 3 gRenedH
St feferera = fommer o forg ff sweeEh 21 @
B U8 HEEA oh fauWeE SR dean Wl ot
3= T el 1 ot Sk ?1 @ wE, WY,
I THA, T SR <o GO e $w U
Y@ e WEw o SAg €, S HEE i
Sg-fafaed o hoee®y Suae B B

- fafaear #t dmrter yfae

(Scientific role of biodiversity)

Sto-fafaear gafere weeql 2, #ife godiw
YSTd BH IE Hehd ¢ Hehdl & T Siia ol 3RY
FG g 3R e wigw § k@ fowfad @mm
Sied S =ordl § @IR uiias, foed &9 ff
yelfa &, 39 ST WA W Y% Y k1
aftent B, 3% &9 So-fafaed o gHg Gohd €
A weft I Ig qeF gHe ey T W @
g ik god weifaal st ot <A )

Tg THF BEN Afaes fEeEd ® f eEn
iy et giqal i Sifad @ 1 SR 2
I T YA Bl sl W faqw & A
®Y W Tod B Sa-fafged 1 ®) = Siifed
YS! o W TR He¥ 1 Teh 3791 GAM 2
el |, Sa-fafaudl i STEHROT HE HEE

Tepfaal w1 A= S 7

Siar-fafaemar =1 g (Loss of biodiversity)

frod F® <l |, S9N Jfg F HR,
UTETas SEEA *1 S e B o 7

Jifdss et & 7ot fagrd
g9 §OR o fafq= arn A genfaat qen
Ieh e WA W ast ¥ % gE ©1 SW
Hfcaeia &1, s fovd o e &5 =1 76 Th
<o Wi 2, 7T TER &1 A Ster seen
wdl B1 39 faene SEEn % e S g0
FH o fau gEeAt &1 e SR FArgeH
cAfersh T €1 SUhfeadd awl At o |
geefl I T 50 Wiaer yefaaAr o St ¥
R grpfass el 1 foArer R Slawed &
fau wifere fag gen 2|
SR, A, g e geofl W a1 S+ ot
giforsTa iR s edfa Sq i efd Tge € 3
TRTEEEy Hefud genfad g3 i Sa-fafger
Y EAE Sl B HISANER R S TR,
S[@- erEgehed (Hydrocarbon) iR feeft
I o1g (Toxic heavy metals), Waga3fia
3R HUSAR Gl o1 o2 T 3d €1 & TS,
ferT 39 o o wfyg &1 T 7, 3% ‘fere
yeifadi’ (Exotic species) el Sal g1 &
% I €, 9o faderst genfaa o A 9
qias § grehfaes o1 gol S GHEE Rl oA
THEH g s $9 <O % <NH, F9
R uferal 1, Sk @, g 9 @l & fou
fredfargdes rdy R ffan <1 @1 21 sHek
FATEY FS Tl g & o HIR W 3T
T 2l

WIehfaes 1Al 9 YATER0T TR0 i AR
&1 (IUCN) 3 Gehera=t Qe g Sital 1 gsifaat
I IR WU K Ied W o am H foata
feran 21

HereTy=1 yifaai (Endangered species)

g & |t genfaal @it €, s ow
B WM H AU @1 3TEIEA gfE B
oAy 3H 4] TS "9%a EEs (IUCN)
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Star-fafeern Te geem

I UIST - Ueh WeheTU= ST

fova =1 9t Fwew— yarfgal & dR o
(Red list) Y€ faee & M 9 g=1 gehifvrd
F Bl

[AT ysfaat (Vulnerable species)

9 | yeiaal "o @, f5= afg wwferm
T&, foan T W 39 faqw 1§ wea
®R& I I ® a e afasw # 7R
faqw e w1 @au 21 SARl W& ercAtus
FH B o SR, 3R Sfad @A gHAvEa
& 2

gAY ysfaat (Rare species)

TR W ¥ GSiiaAl il G@n §gd wH gl 4
gt o B T W Hifhd € @ o & o
foter =9 o faadt g8 2

Sa-fafagar &1 @01 (Conservation
of biodiversity)

e o Al o T Sta-fafaema eifa ey
21 Sfte 1 8 &Y Th g W g e @
fRel Tk USfd R Fohe o1 9 T | THgeH
=1 feaf U &1 St @1 Afe del IR wifore st
ySfaal Gehera= et €, @ sod uEieRer o
iR Sca=1 Bl € @R SNl W o
A e ff @R § Ug Weha @l
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FUSIYTET Sehid d- SfequT gfyerdt ure ((9rd )
W Tk AW T

Tt 71 At @Afard € foh wre o1 wafero- e
oot ugfaal o 9fd Srees fea Sw 3R
forshTal 1 U R dfafiEl srag =,
S e el ok T gufd B SR gaq Wi
(Sustainable) @il 39 qeF o Gfd «ft SFTEH
9% W € T s avdi gve efR diefmern
B, 9 T SR 9 Y& Al hi g9d
qAR gff| 38eh o T &R W 9enTd
AT o1 o™ STerveR B oheel Sl
T W@ AR SMEE T hI GREm & SEH
e & ¥, diceh WA 1 Wik 1 S
T i 3a & e R

T 1992 H ssiiel & fE-g-sH (Rio-de-
Janeiro) ¥ g So-fafaua & w@eH (Earth
summit) # faT U HEHed F1 9IRA I 155
<o wiea weerd ?) fava @eeor s A o
Sto-ferferean wRem o = alieh ggg MY R

(i) WHeO— YeMadl o GO & fag

Y i AMeu|

(i) Ysnfael &l @@ TH | F=H o fag
3fad et 9 yea erafea )
= w1 fRE, =R el diel w6
fored, SURCT Tehe! o TS, URI¥H, Siq
9 3R] g9 gemaaAl i fee @
Hied N =MfEu

(iii)
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(iv) Uk < Kl I Sidl oh AETE i

iferek el o gt fagia
e 29, S S wfeady &% ° feem

fafed Y 3Tt & &1 GHA=a H
=gl
(v) YSfadl o ge-dgd aen faefad gm
o T gdaa 9 qdfEa g7
(vi) &= Siei & di=f &1 faieg =mr,
freml & o %Y @l
qRA THR A Wihfaess drmet o i fafa=
YRR 1 YS! i S, GO i SR o
& o fau, g Sta Qe Afut=Ea 1972
(Wild life protection act, 1972), ik o=
¢, feer siaria AeFel 9% (National parks),
TfeeR (Sanctuaries) Tfia f&a @ den
Sfiardee sRféa &9 (Biosphere reserves)
wiftd frd MU 3 WfEa & o forargEek
T ¢ qRe: Aiferes TR’ (LS., 2006)
ge o TR T 2

3TH GUR 1 gaitys g fafaugar o
STt €1 % ¢ @7 ffaear 3%’ (Mega diversity
centres) & ST 21 39 29N &I @A 12
3R 3ok A © : A, widtaan, THEnR,
U®, deiicl, SHIGhiced Rufsd A% 1,
TEMMaRY, =14, 9Rd, "y, seiRfymn @it
s faan g9 e # 9qgs wer-fafaudr &
oy feug B U9 &%, St effus Hewe ¥ €,
ITH GETEAT I SIS HH oh Tl T
e 9 (IUCN) A Sa-fafau efe-wie
(Hot spots) &% o &9 o fauifid fepen 2
(fo= 16.1)| Bie-Tdic 3eht o%afd oh 3TN
R gRefad fFd U F) URT geeyul 7, FifE
J g fedl wiad w1 wufae Iccewar &
fruifa e €1 7@ ot <@ @ fe SR
gle-Tie o T are gsfd e, o o fag

Wwﬁ
Yoot afcR & md
fregfa = o = rEdE T
Hea MR & EElERIl fopefidrg
S| a1 I A
ufe TEATER it firft o fefen =,
o RIATIAT HTRT AAF zeiferan
sTeafe® a7 kSIS
RIRIE TRt
(g Sheteian)
Tt

T 16.1: 5 wRftafas gle-wWie (Ecological 'hotspots' in the world)
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THel, H Y SR AR ohel oS o Bl Tie, S WYS 39 W UN WK ©, o6 %
T ol o WM Al ggg Wil W € Fl o yeR & guend ®) gar g9 Wl faw
21 SR % Ty AR § WY M al UK 1 URY o Sq geadl fHerdt ®, @%
& it 9 Sl § @ 85 gfawra did 9 Sia fades yenfaat o emmA @ik qfh faw &
TR o o= wEl off TR Uw W@ € e wwru srgifer €

1. SEdehicas® U9 :

(i)

(ii)

(iii)

(iv)

(v)

B ) ¢ -
Sta-fafarera =1 gemon et o fopoen forg weegol @

(%) g (@) dE

(1) W SR wof (%) et e

frefafed & @ srqRfera wonfaal =9 o @

(%) St S i TR < (@) o 9 IR

(1) TSRt HEm ety © (%) TS genfaai & o gF %1 Taq 2l

J9Mel qreh (National parks) 3iR 99IfeeR (Sanctuaries) f= & @ fog
i % fag @ T g

(%) TARSH (@) drerg Stel o fag
(1) R & fag (1) GReror ok ferw
éﬁﬁ—fafa?TaT TS 2P é? :

(%) SOThfedeT & (@) fidr wfestia &=
(M) gl &= (9) TEErHE &

= ¥ 9 9 39 ¥ yeat ¥ (Earth summit) g7 o
(%) 3. (U.K) (@) st

(1) HfereRt (=) I

2. Tofafea woail & SR o 30 vl W difwg -

51
(ii
(iii
(iv

Se-fafaerd @ 272
Se-fafaud & fafe= @ = 82

gle-Tie (Hot spots) ¥ 319 1 THz 8?2

A Sfd o few Sigsti o #ec @1 auid &g | &

(v) fadee w=faai (Exotic species) @ 30 &1 d9z 8?2

3. Tfafaa uoit oF ST @ 150 wisst ® S ¢

(i)
(ii)

Ypfa 1 a0 A o Sa-fafaya s gt s avi 1)
St-fafaerar & g o fau ST Y@ wRa! &1 90 HY| W Ak ok U
off S|

g T e

519 Ta o 31IeR1 Thel €, 981 & A9 Wik (National parks) T9f9eR (Sanctuaries)
R Shamed e &5 (Biosphere reserves) & M fa@ iR 3% 94 & AMfeT ™
@iferd 3
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