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fawfag eIt B onyftr o= dehiieh, e
Arifersr T 93 (G.1.S.), |k A hedl
(Computer cartography) o ¥4 ¥ 9r< 94
TE I AR Ty faeE H AneEE
HE HT AT W A w2

e Y SN GY Yol =Rl fh e
27 39 W € foh geslt AN oerw €1 T gest
T @ a3 Bi-ag WivEl w1 ot e
Yedll 1 WaE THET TEl 3| 3ok ifden ey o
fir=tar 2t 81 =&l wda, werfed, =fesl, Hem,
TSR, TR, e, W, o9 wd 3 & fier
B1 T WIS Ud WiEHiqew awel H o faerar
R S § S Aieepfas fakra w1 qul stafy ®

Hrgdt gl o Y gHEifSd fman sadaen @

OFe gN giea wmi, TR, 9gl, Y&, I9Al,

o Wrepfaeh THIEM SMUR, depeient faehrd, wifeh
SAERY oF WY STIhe Ud 3Tl REH,
MR Ted qe diEehfae foem o faf=ar
TR ST 1 et oF U B o &Y H Y]
aa R fafv=ar s vt g o6 faw |

IR T HAHEeSd 3T s dwl o ®9 H
IECEIEIA

S faear § ofifqs taiew wd wiepfaew
IO °oF HeH Helel ! WHSH h1 Tehd fAfed
g g1 Hifdes TR Uk W WA il ©

S o o s 31 =ifew) o1 fafay yer
# g @ @ uifed € e oft Ha &
Y B 9l URedHl S TEeH | w9 WEd gl
I AT9eh! Tafaed ToeH qen 99 U TH &

R HFE FuTsi o 379 g fohameshatral
T M AT dEAR] TR ¥ U YO
W Hfed foran o™ oM Yed 9@ T URA:
‘it F 7 H S I HT GEH YA HR
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Il T o o &9 F

Tehd &1 oTedd Wl Yedl H I el S Gehdl §
o T gealt o1 v 21 Fegem et o/es
TR TETESAST, Uk ek fagm (276-194 %)
9 foran a8 g, W 91 ok A  Geo'
(gealt) W ‘graphos’ (IUH) & < fewan T
21 A I TH WY WA W 3HR A S g,
gedl T JUM| Yot I TR HHA o STEM ok
®7 W @ T 7 SR 39 3fe W fage e
‘Aa o a8 o €9 § gedt w1 v’ aRkefud
# T AT 3@ qed ¥ uifed & € fR
Teneldl og- ST Bl € de gedt oft 5g- STt
B THifeI 3 Wiepfaer foamm St- ifigert, g
fogd, 9qs foam, avwafd o, S foam,
Ay fomm qon o gefaem, gmifss famm &
ek T o S avefene, sfier, SHeee,
stHid T, J-faam senfs exider st aredforeha
& fafa= wali w1 oA wW § e o=
formml o e qen fafds o firet @ wg @y
& o= fowal o gHent Fihe &1 WeY B S
Qe UrRfaeh Td At favel ¥ gEaER e
FT ITHT FIATU FHI T

B geelt W ofifqes qen Wishfae amaere |
=t @ uedt 31 o dxel W WHEGr e
#E A TEHMAl UE S 21 STdud S
& f=Tar 1 e1eae |l difheh ol @
T YR P I 3T G A R STEHIA LA
21 8 S e weel o f g ©1 e w
A W qeAl W fafg=rar @1 e e e
aftq 37 FRH w1 Ff A wW B S A
fafa=raisti o ®RUT B0 ¥ SITeone, wHA
WEY Th WY H T WY § o= g €, fRg
g f=1a1 T 929 &% ®9 ° fHgt, Soay, Nk
o A, fRaml & =Ia-amar, e e w6
SUASdl S § T o Geiferd €t 21 39 WK
Jha &t feoeedt fe=l < o=t @ ™ W
sAfyr Tl o W HE-HRO HaY w1 W
FH H 2

3

T el a2l &l e SR
Haul o @9 W & wl ¢, Hih a8 ohod
e H g WeEe @l g, Afug 92 ok
eigaH e e o aRyed | 3@ i awar o
wEdl B Aifdew 91 HHet SH YRR o Hiifereh
der ifqen e, sifug ToaHss B B A Haq
qRad-ie gealt qel 37¥eh T RaX |iohd AFa
o+ o 3MEg GhAsT o hola®yq el |
yfEfdd e ®d B onfew wHd EHN T
Fereay wferor W HY IR W R o
9 T T R W, 3 YRR, ‘Yepfa’ @en
‘O’ o WHU SIS o B9 W Adufekar o
T Haftd T A UHA 1 TH ST
T € q I Fehid X ST o9 BiEdl 81 Whid
uME Sfteq o fafq=t el o gerfaa s @
SOh! DU 3ok IS, A, FaE™ 37§ T
@l S Fehdl €1 HME 3 Ui oF W GwEi,
3 (Adaptation) 31l SAIREA
(Modification) = @eaq 9 fwan 21 S &
AT S &R foh adHm wES enfed | w5
T U Y TRl €| SHA ehelehl o @Sl T
TN g A ifc o fow g uf@Ew
(Urhfaes ardreRen) @i uRafdd #X Wiefasw
Al &1 FHfEd TN & g AT HE &
o fafast o oRegs w2 foan 21 aeie! ok
FHAY: fa@ o WY "EE A0 SR Gifaew
TR % §R HY TL F¥F hI Fel wA H
e Bl T €| qehHlehl 4 9 i HIRAl hl HH
FH, FH-HAT DI TSR AU STIRE I TGHH
] U T I Ieda SAERARAS i qol
FE H IR N IHY IARA o UHH TS
g9 &1 Tfaeiaa | ot gfg g

Aifder aTdeRol T8 HHE o STARIfRAT
T Hfd g0 He9 § AFe T ¥R o o9 =
Al o WeAH § e fRa T Rl ‘S
e 1 g foran, §9 9 @1 Fmio fean, e
s &1 ger foRar, # ok s e SR
9y, TETEt -9 U wewer! 1 go foRan, #Y
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4

Tl R AR T IRT-SRT S| WTehfqeh SRrEEi
T FAN HId gL AFE 379 GoAIcHeh AMEH 6
Tl YAl | Tehileh! ol TRl § A SAEgdehl
i ST H TAAA i IR SE g3 36
AT U BT VIS 91 Yhfd oF Hedm 9
Heretetl w1 gor fohan 39 YRR FH HHeied
Hfd qel Gehfa-gufed He o &9 B @
Tl 31 SFAaUferaTcsh Tael T T Ll 2
IREEA Td TaR oF WY o STel a2l q8ehide
el o HIEH W &5 FHIEhTOd SR Giad 8 T
TH Hiee faem % 'Y B e T es
TR T8 GST &1 SR i B

Tk S fava o w9 § e di9 affeRa
el § Eela e

e it % e fgia

T Teh GHTREA (Integrating) fow= &
w0 H

‘T‘ﬁﬁ Th HYATOCHS (Synthesis) faog % Sii
& HYAWO T YA il @ qe sfaerd,
ShifeTh HIATU 1 YA HIdl &1 9ok SUNH
%1 Yepfa F9ureHss (Holistic) Bidl g1 I€ 39
qe 1 HHl 7 Tk fova tew weR fek 99 2
e o fova 9 U afvess a1 gidsieE
T 21 IERT % dedR WIEFl qen Sedl §g
T % HRO RA wH e T El gea-3ed
megdl (Audio-visual media) T A1
qehleh! 3 Mgl i dgd Wgg o A 2l
qehTeh! o UTehfaes et qen onfeie ue |t

(i) TS U9 A R T S Gt HTehfaeh
Td iwpfas fagmaet & wfasw &+t
TEEH 9 9 B ® S CF WA % S|
W[ R

(i) F® 99 Yol W Gifqer Hichfaer awal
o oo & Hefa 8 €, s ‘el 9
Y gag B €

e fHameR 3 I WSl H Uiepfae ©d

qiehfas awi o foawor ud feerfa &1 e o @
T B S Y ¥ hH H awd el feed ©, 9
Gafd geileg geAE U B 21 Siafaiien
T W € 7€ I agd Jeterd @l el g & gl
" dIe 9 o e q% it Tk St fav
&l 99 g1l

(iii) I€ JAT YI AN UG qall Ud qeA
& T HE-RRU GEU G ST g3 2
it 1 78 9&1 ‘&’ 99 U e gam @

w fowa & ®9 H gia & wie & |

Gt g § qen et foivarent we i
foaem e @1 7@ e o aeAl o faawor, feerfa
TS eIl o UREY k1 STFT H{dl & qe1 9
Gf&al i A Hd GU ITeh] TTRIHIU <l
B I8 HEE q1 SUh Hifder el o Hed
A SIAURa W SUYS de o sie dedd
e adey 1 fagervor s 2

gl (THIe) o Fdteror we adieror & SEa
HT Y[ fHT | i HT Th HIATUNHS
fawg o ®9 W 3% Uhfasw dol AN
foa i @ 3fagss (Interface) Ts#l 8| Urepfaeh
1 wmfeeh weft fomm A1 UE g I B
FATIAT I F(A HET ST Feneddl § J azn
&% WEdd & e S| 21 @ 1.1
Tha &1 o= fomMl & WY oy @A T
aa: foqm @ wafug 9 fam gna | g2
g, Fifh 37k HE aod e Tl ¥ fy-fae
T 71 e T ged H Femefar w1 wwuAr
¥ gHeE W GEEE Tl 71 3Ta: e 7 hed
Teh TIH § S WM § 72 &1 =11 W e
@ 7, ifug S= gHUA W HIRfAd Ll 2
el i gt Hafya & ®1 e 9hd
WA H eavRdl B @ fSod R oaw s%
TqMicheh &9 ¥ FYATHA L Toh| I8 AT FS
ITEION HT FWEHA W WA A AHSET S
Thdl 1 TN, et Wfaeifae Teet il gefed
Fa ?; e @ g fava & sfoem &1
fen =1 ufEfda &0 & fau s g
FRh 2| e fomn el o SR fawe
fuselt Taeal |, % 39 oF faw gRam &1 @A
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Il T o o &9 F

T WA g5 H g€ AHR A <90 A
3Ty T BIgH THA H1 19 9 fohan’ 2
fava o 3 o 9 WE fowga 995 5N U8«
T FHod 3= SR AT W g5 T ¥ S
W@ 2| A% & fava 1 yg@ tfaeifas s
F1 faa= & @ 371 9 YIS H1 Hiitc
AT HT S HHA B

aRd H feuerd T WeM oY o ®9 H
39 HT T H @I e, W 39 formE &
T UM % STHHAUIRAIST TS HASThl i
art &1 gigen 3 ®© 21 amfss R sfor-gd,
zfeqor-qd UfdTn, AT qN STHRIRT W HUh i
Yicarfed #d ® €1 Al-gder (Navigation)
dehiRl 4 JUdE M K 9RAG |fed w3
TRTE Td AHIGT U W IUHARHEHIOT HH
¥ OeEdal &1, Hifh 3¢ 95 ok WeH °
e feft) diifersr aeat g fave o fafa=
Ot ® sfaer™ $1 U o eufiedd o o
SR ferd R

g ANMfars qed §9d o §Y gierdd
Bl @l B ql HHA oF UNyed § SHH!
A H1 W Gehdl T -STepfd, ey,
FAEafd, oTfde forardl, =IadE Td Aiehiae
fasm 3 & ffvea tfaerfas 9o &1 A
foren 21 3 HiMiforer dea fafa= Seaml g
T fouiy wwg W v @w &t g ok
yfawea gl €1 Serewond, &1 TE 9 T 9
1,500 fehotfle 51 @ o0 fashew o &9 o o€
oft el ST ka1 € fF &1 WM 9 9 2 9 Q
? (I T SETSl @ 960 %1 SE) 4117 He
R (AR Aot @ | Gnn w1 SE) | s

W et @
T[: TROT g FA o 1.1 FT1 T2 w39
Tg T Yohe BT € R i 1A w1 Uh
Fafdfer (Interdisciplinary) fama 21 9
oo @1 ST S UMM oh SATER TR S
2139 3T ¥ 9iiel o SR & < 9qE SUH
& (1) foom ogm@ (FAag) T (2) TRRE
oo a&qTd el 1 SUTH @l © S HH
il 1 Bl €1 I8 SUNTH Ueh S YTiiererl,
eI A g@iee (1769-1859) BRI afda
e T, St Uk sPia w1 faw geiee
o GHHICHT Th T U e shid e
(1779-1859) gM feran I

fTTIaegTd SUFH | Weh a2 o1 X fovess
R A A S R deavE &5 W %
aiffepd R i TR i Sl B SeeLond,
I e Whfde Ieafd o s1eqaq o ®fa @l
7, A wauem fova R W SEeH AT femem
ST, TR Jepmredeh efientor, S faeaEta
HIFER o, A Therdicl hIUERI oF 31al
HHEGA! o 3 hl Yg=M, Seh1 fore=m qen
ik HTA B YRR IAMH H fowa
fafe= e ®R & W d faves fwa
ST € SR R fow wew # wedt dimifes
qeAl w1 1A R S ¥ A YW Wiepfae,
Terifaer a1 ffde (Aifaa) WSt &1 Tohd 21 T
YO W qeAl w1 Aed g o fafawar o
Ushdl sl @IS HTd g FoRan S &1 gaas e
*I TF geA fosivar 21 gHeRt IRy ¥ & famg
e gl Rt ol gaars (fgem) eremad | "o
@ oM 9 9g W AR war ?1 wed fage

IO GHA Aiifas 1eae o =gl mam &
®q H Tk FHER AN A STl § | A o

difdeh P | 9 W 91 WY 9% H WHER
o T T A oRIae 1 SHR O 91 ®, 9%

T AR hT Seol@ hifSu| T@es (HE
1.1) fafr= yrepfae wd wmfse fagmi @
Iiet 1 Fae g &9 @ fafa s 2

e o1 R 3T 1 SH HiEhiae fae o
e | o AnEH & €1 5 WehR e fhesd
R I 3 o 1Y AW i o foe ge |
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ifass e & qot fasrd

fora 1.1 : e Ao SHeRt o1 fawel @ dey



T T fawg o €9 °

T ot et (faugesqe o wHeg

IUNTH ok 3TTER UT)

(31) difaer e

() 93Tl for: T8 -3Tepa, 376
%A fawg g Hafud gfeanet &

7

(i) STerary fos: sHer @i agHed
1 G, AT 1 Sy o e,
STTa oh YRR a1 STetamg, USST oh
e fepan s 21

STCT- ol : I8 &ad oh Sl IRHed
oo v, 7, Site qen o ST

(iid)

ST F B gftaferd & den 9l HEE @ied
el &1 e
(PHTS STTHA oh 3R W)
l
v v v v
Aiferes fgTa/eeteme [EICRCEERIED e
v v
v v v v
qHa qiRfefds
Adrmiferss fea (9 & A EIElcECa asita waeor fafy
RIS CRERD)
\ 4 y
TS qheilsh T
y
v r v
ST, 7S, 0. | | ST 9. U, | O, ST T,
< IS ST >
v v
ENEIRNERIE] ENRERIE]
v v v v
q-aepf fomi T e 5.3;@ SEW@QE' i
\ 4
Y v et ] | L=
=Y e ot e v
o7 TR
: v v v
TiRfeerfiRT e ST i e ST
\ 4 \ 4 \ 4
MR T <
Srenfies o

form 1.2 : e ot VT (SRHEg SWEH o ST WT)
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faf\/=1 yhR o el Td S wE
T YA H I T

(iv) TaT Ter: I gt fmion st gfshanst,

gt o YR, IAh1 SARHA &K,
foqor wd SYFT oNfE o ST §
Hefud 71

() AFE e

U]

(@

(i)

(iv)

v

GrHT TR/ AIp e IcT: $8eh ST
TS qAT TUHT TR /TR TR
Tkl (Dynamism) Ta FHTS
o AreH 9 A wiesfas adl @
AT S R

TGS UG SIErT qier: I8 Ho
e TR & | SHen gfg, SHHT
faauor, =M, fo-31urd, gee e
A AT IS T 37T
T & Selfeh e et H wreon
q T AferE o fadwor urey
qen 1= fowraet 1 stemae fwen
ST B

ek ler: a8 He i 3
Toranati, S9- fY, e, 9oied, IR
Td Ufiee, TR a<d T 9arsti
FH HAEIA B

UfiRTfae er: 9% 3 Ufdeias
yfsranal &1 1A e B S oa
i Hifed I 81 T TSI odqH
feorfa # o9 & 9 Wfaeifaes emwa
Y TRAT B Aot aeail | off gt
TR B Td € SR 36 5t S
UfeTfas Jia &1 29 2
STSTHIfT T I8 &5 Sl TSR
e w1 gfie ¥ <S@ar ® ud
dretl, ey Uil sHhEAl o
e -t Ga, e e
F1 UREREA TE A qRged
gl HLar 21 WY & SEe &%

iferer qritet o Ter fagrd
TSiHifdeh S8R i THFH o oy

A T o o
HGllden @YU [Fen(Hd  ehdl %|

(|) Sa-gma

Giferer et Td AHS A o SHRYS
(Interface)sh W&y Sia-SMel
TR g3 TGk AT Fefafad smamnd
e 2

()
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@

(i)

(iid)

()

Sfe- eTieT: 39 WRIeT a3k A
g9 o i wWEy T 9rifers
forgiordrati w1 teEA Bia B
FTEafd eT: U8 WIRfdh STedid
w1 3Tk 9 &F (Habitat) o
T ST 1 3199 L Bl
gIReddfas fagr: 99 gsnfaar
(Species) & fam/feafa &= =1
SRR S1eFEA TR s 2
TR ieT: Ui fova H qeRena
T oF Horerey TeeRvi Jeee,
SRR, T, TREwr skt e
3T o1 STl Tk T, FTeen s1ee
2] 39 v & fosm ge

WY UM WX Imemia e i
.

@

(@

(iii)
(iv)

I3, AW, AT URfTeh/ et
YT
rv/seRT FESE den IR wE
TR e dfed gRfden s
TR o
EISMEIRECERIE TR
< @ vy ¥ S wedt fawE & fag
Syt /AdfTs €1 4 €
() =@

(i) ifee foa

(i) 97 T AHa siqdfrRa/ATa

EINESIRED]




T T fawg o €9 ° 9
e 1 ey
(W3 STTHA o6 STHR W)
[
v v v v
T S | e e S e
| |
v v v v v
Tl TRRT e | [Wed Wi sree| [qed WRRTE SR 1/ S T AT

form : 1.3 : e =t @ (WRTTER SWEE & SR uW)

(@) fafyds wd dw-rn
()  9E= UF G SR
HHE=0T
(i)  IREOTHS Tehriich/ HiTh]
LEEIES
(@) &= waer fafear

(iv) Y-9g=a1 foag@ deArs

(Geoinformatics), Y-
R G qehiieh, AT
g 7 (G.1.S.), Ifvasw

feerda @3 (G.P.S.)
SYYT MR SN hi V@R i Th
feregd W@ T&d Hl 81 el USTHH THI:
3l o @Y W S TS ugEl Wl € W U
TR@E TH e 9 Wifqe §; e fed of
faw=r 1 =g s1emran ® o 9 7€ 9, T gme,
T fafeds wa 7€ qon-ich oh W1 SRR Tl R
ISR, S Ued g%HiHd HEfes aeih
off, o9 gursk fafda amfesor o gfafda &t Tt
Bl deRt 3 fagrl & geg A § Sfikel &
T HT &HAT YIH R S Bl g ATTE
oA &A1 B 3 YW faveiny el § aR
gfs g2 ?1 drifess e 9 (G.1.S.) 3 A
% T4 uRgya #i @ren 21 dfvas feda q

(G.P.S.) facga @&t feafa 9@ = o fag
Giqurser STHTT B T B a3 TR
Ugifirer T o TY GO FH KT &l H
aq1 fSa1 B1 MU 9 qhAlRl o Wl
qefl o oo H STt ek e § JERTeTe
HE AF-1" H S "Rl 39 IO FHeTerdn |
GUR & @ SR Sk YA o fawg &
IH g A

Wik et T SHeRT e

T h1 Wi IR fama-gEh saeh fava e
1 yfafafad wedt 21 78l et &1 38 0@ &
Mg & SaMl g G g difas e o
qued (Y-3MHlqal, Yag, Ieaed), agHed
(ST SHEE, TTEA1, aX T HHH 99 Sefe],
MUY, RIS, 1, Iu1, Serdrg & YhR eS)
Sared (9Yg, 9FR, ¥ qe1 S 9Reed |
Terg dwel) S@ Hedl (S o WEY—Hre el
e Sd Td Sk Ui YA, - @rRISEe,
fEdfaer 9 (Ecological parametres) Td
TiEdifar Wqer) w1 ereEe wiwferd e @
fafgar ger-faior ufen & meam 9 4 =i
g du o qd d9g™, 9y, Sfer gferan T
FrEty | AR sl € ety e
qfiqereral WM Al @ qel ge1 Wiiveeht (Profile)
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o foaem o "eme el B "G o fau goe
X eyl €1 Y- 3TehTaal SR W il ©
S g forard |91 Bt 81 HEM o1 T
it e o foru feran sn @, Sefer Y8R W a9
e @frst |y forerfad w1 STl 21 geld, =T,
o, T TUE o STYR dun = & & Wi
M Y drel | % i g 81 Sieer gAR
T o YhR, 991, AISH hl GAMEd i 2
STcfeg, hl oFEAfd, & Yfded, qgue T§
(FD) A &Nf W TR g/ qgar 21 A |
T deiet fawfad &1 & s difgq &3 o
SIerarg i aiEtda (Modify) &% 3t ©, Sf-
e (Air conditioner), 9 fides seA(<|
qIEE qel 6, 9 o T Td U WSS ohi
ToTer e Y €1 9Ra H g aut S

e T R

It 1 SETF S 1 TR/ & fo=an
1 U TF RS ST B

=g grevi
Il EXqe oh faf9=1 9 H HRUTEs €9
Y Hefua el § A= &1 1o H B

e it % e fgia

AT Ut T A S HA T au, g
SA-aR& UEaR (Aquifer) &1 gAUETIE
(Recharge) & &4 Td e ®M o faQ 1A
I ST F9d A B eH GHEAl o 9eR
TR 1 AP FIA &1 T8 Tl T o W
o o SAfafted @il 1 gfte @ off T 2
IRd 4 FEs-qd @ #e fis (Aeged)
TS Y 1 qehileh fashfda ¢ off g1 ga
Teh dIhRONE/gA: TN Haed § S e
afeler franedt, S &y & gaifad & 2
gt =1 3@ ypfa @ fauif@ qen dwhfa |
URa B €1 g1 e, ugpe ud geH sferopet
% YN Saded & fau ouR YgH w2

iferer et Frepfash GaTeMl & Hodih o
Yagd 9§ Hafud foma oF €9 #  fowfaa @ @
21 39 Se¥d &1 gfd ?g ifass qaieww o ga
& T\ el wl GuSEl oavas € Wifdw
TAER] GHEA YEH A @ Wd HHe 5 HEEE
FT SN I gL AT MAFk T A&hias
fara gfad FTa@ 81 Tk 1 TerE 9
T o sed U A fova o wiftedifaen e
g1 R TR R 3Fue T o (Sustainable
development) & fau sifde am@ERT @1 9

TAHE BT fdia omawesh © W iR el oh Wee i
@iferd L 2l
-t - | ¢ -
1. E@Wﬁ'ﬂiﬁ W
(i) ffafaa § 9 f9 fagm 7 e (Geography) ¥ (Term) 1 YR fohan?
(%) =™ () SIS
(@) ifefear () 3R
(ii) frefafaa & 9 frg aeo w1 Gifas a8 F=1 S Ghd 272
(%) 97 (1) "
(@) A (%) S A
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Il T o o &9 F
(iii) @9 I wd II & 3idqvia fo@ Tu fawei =1 afeu)

T & we g
UTehfaeh /ATaTReh faam A S @
1. Higw fomm . SIS e
2. SIfeReRt 9. T A
3. HHTSTA q. Seferg fo=e
4. g1 fomm T, g e
W W o Togifera sitag
(F) 19, 28, 331, 43 (@) 1%, 29, 39, 431
(M) 19, 27, 39, 49 (%) 19, 231, 3%, 49
(iv) Frefefaa & o & o 599 HE-hRor Goe d e ge 272
(%) =i () e
(@) = (%) w4
(v) Frefafed & 9 & @1 fawg sifas geomo w22
(%) HHTSRIE (1) gfaerE
(@) Ao (%) e

2. Trefafad uvl o ST TOTHT 30 Wil § ST

(i)

(ii)

(iii)

(iv)

(v)

a9 e S o R weeyut ek i ol 1 v w22 @ 9 geft
THM € 1] U2 S et o 1A § Gitnferd e =fey steren ei? At
B

T ok o 17, fohepe 17, WaW W Wil @1 Bl T W i W g
ARt YAl Wt STt o THerdt S[ordt 82 3o 39 fa9ie areg =1 gealt w1 emepta
AP B e

1 Y T T | o Helcqd THRIE 1 SN Hid 87 89 a4 T
i T ¥?7 g4 fhE YR Wi Sqer ST W@ 22

o e, fetor, Sheu, g1 Ud I <@ #1 el W©d 6 §ed 87 39 Hed H
1 AW &1 T B2 A Y 3 HSA o h® AU ol FUM HY Fehd 87
3Rl 70 e 9§ fornera S ¥ ffra S ol ©7 AfE faemem eues s
I TeF o ST UK BT d 39 foene vgen  fha 99 9?31 WM % 99
W Yok SR TS et o &= i gl k1 o WHE USdl €2 1 39 WHA i
T o1, 3ok Taudid, T o1 999 § ufiafdd s Gahd 22

3. Trefafad ul o ST TOTHT 150 VAt ® &

(i)

39 9 9T (Surrounding) 1 el FE WU B T wepfae qen
iepfash S el | faetar o St ?1 weft 981 Uk € WK o 7@l el et Ty
@ &l 9 o9 e § e 9 ek ©1 3 Ot i o eae W U SIS
1 37 MY T8 qh < Tohd ¢ T et WRfreh/eia fama 1 eteee 22
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12 e it % e fgia

(ii) T et & i, sfaem, AReRSIe Ue s1efenes w1 grifeieh faem o "ok ok
®) s HX gH ¢l 3 fOWEl oh THe 1 YA A% SaUYS
(Interface) W YT Tleld g hifSU)

ST e

(31) a9 HI TH HOEA & €9 H g, T
(i) 9Ra o gEfad R fafa= geRr & oA & fomo i @iz
(ii) ‘3w o foru o=f & onfefr me’ o fama W & @@ fafau)
(iii) 9Ra o =9 T 1 Ufqerfass foeror T ud Said | fauent eteier’
T YHTET Sed U T il
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F

M

|
e
a0

gt

[

39 3HTE o fqeaRor :
o YeF BT I T [GHM, YET HT aked 9NT; TR FHT TR faeemgT

faSId g @i faadide!, g9 T sarcargd
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3T

11093CHO2

gl ht St Tel forehrd

A1 YR I Hidal a5 & S SO 3T

TG *T FHa | qEI A7 ¢ feddha-fawa
fafea wR.......... "I 9 @ AW W T A
T THIN SR fohan B1 o ot 39 9 o WR
o grer B SR STHE e eYeh fRHm § e
B FD 39 WhR o T -3 | feha
TR E? A AR QY T2 F HIE SAHR b I qh
TEW Wehdl B2 31 e o oifaft off g e
3Meh fEAMT H o1 2| 39 1™ § o9 S
o ‘3 fouform o aR’ 9 wH? THe @Y &
39 geat it Icafa o o &1 werl off Tg

T

gl i It
geot 1 Scdfd o Gew H fafa= il o
SAeh! < 3Tk URehed Tl W&Id i &1 3 9
Teh YRR TE AR Ha S i gheT
#= (Immanuel Kant) &1 21 1796 % o
e @™ (Laplace) o SHeT W9 W&
Tohan St HigiRer 9ReeqT (Nebular hypothesis)
o A W WA S B 3E UReheu o SR
TRl o1 fmfor «fiedt ifd § ged g usied o aRa
g gl W R g & ga sEen @ H@ag 9l
1950 3 § ®9 o 271 foifAe (Otto schmidt)
F ST ok hTel digarn? (Carl weizascar) 3
feie 9R@ed (Nebular hypothesis)

F A fRan 9 foeR 9 gd wh OR

freTiert § o0 geT o St gerd: TeeeT, giciad
IR ferwoi kT S+ ot 37 FHUN F THT T THH
(Collision) ¥ Tk =U q¥all &I (G &
aRd @i fmior gan sk sifafs (Accretion)
T g0 € el w1 freior gem SfddiTe, St
J geAt A o WEl w1 E TR o [ TS H
Scafd Had FmEstl ol wHeE w1 A e

angfer fagia

FEE i ST

SMYh 99 | SRS ®i SAfd dadi gad=
fagia far &7 fagia (Big bang theory) I
0 fowiRa F&me 9R&eyd (Expanding
universe hypothesis) f %=1 S 81 1920 %
# tefad g=a (Edwin Hubble) 7 v &
& s@Ie &1 fawR e w1 81 999 a9
SATHTIATE Tk TR ¥ [ & & 21 3T T HT
S Thd € T sEe famr @1 @ oref 71w
T of 3R SAR %o o omd fSeeh
SR A of| STd T 39 TeaR ] Femdd],
TeaR R @ 3 F9H TeaR o e o Gg-@1e
T T Y S TAA S| SE ThR SThRERTS
& e w1 T ot Wy W ¥ SN uRumEEy
sere fowfa & w1 21 Fafy o uw i R
Tel R foel & e g et
foag @@ off 98 ® € ek 9 9 & rgEy
& 1 =R WA € R arkrenTmett % <fte
F W dg W T, W YU AEREMSA ok
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geat i Icafa Ta fahrd

foR &1 T8 fg F) o TR F IR
AT &9 W & W= R

15

See o famm @1 e B eehmErmed
= &l 30 # fawr &1 g g (Hoyle) A

fam o fagia & TER SR #1 far
e et o g3 €

(THTHT TTHT])
fer 2.1 : forr o

(i) omRes & o @eft ugref, o w5 T,
3fd BR etk (THRT TAY]) o &9 H
W B W W fem o e s
ATYh G&H T qI9HM T S 3T o
(i) for s ) wfeen o 59 wfd SR Mo
T offoor foohie g3t 39 YR i foawhie
wiea ¥ geq fodr gem SRl
fagarg @ f& fam &0 &1 T2 e @
13.7 3@ aW wgd g offl sEnS &
foer et ot W 21 faeR o wRo
F ol e ¥ ufEfdd 8 T ferwe
(Bang) o 9% Uk Hohe o U9l o
qia & Jeq fawR gaTl TR d
faear &t wfa it ug ) for S0 el
% oRfusw I fie & sidma & ved
qEE] k1 fmior g
o S 9 3 @ @t oh SRE, qEE
4500 Shfeed dF R T SR wRumrEE
T=1ef o1 0T g3 SN IRERl B T

(iii)

sHeh1 faehed ‘T efaeen Heheurl' (Steady
state concept) & AW ¥ Td fHanl =@
Aol o ATUR sene fhdt ot wma ° ww &
S @ 2 T sEie o faen Geri e
ol % fied W AR GUSE o SEiie
foar fagia & & waer 2

art ekt ot

IR SR § e 9 et 1 faaer gae @l
ol ¥ § AR fa=ar ¥ eemedu Sa o
= o, fSweh 9RomTeET 91y &1 A
gl & THAT AN o faehTd &1 TER
T TH STREEN AEEA TR 1 THE 2l
RIS w1 faeR sam eAfue B © f
ST 54 TSN Uh1eT 98 § (Light years) A9t
St 31 Teh STehel STERTINI 1 o419 80 B9k
| @ 50 BSIR YehT9T a9 o &< & Tehal &1 Th
SAERIIATT o FHfor 1 Y&snd gEget 19 9
T el S o G=e W el § T Heriien
(Nebula) %81 Tl HHY: 30 Sgdl g5 e
o 9 % ge fasfad g0 3 g 9gd-sgd =M
g fig o=, f@ a)i 1 fmfor s e gam
Ty favarg foran siar @ for ard o1 fmfor o
59 6 3@ I Yedl gl

el 99 (Light year) 994 &1 &1 o 3
1 WY 81 TR 1 TG 3 @ femo o ufa
Yo 2| faamoi & fF wh 9 § g
et g8 7 T, I8 Th T T8 ST AT
9.46x10" feho o o SRIeR 21 geolt 9 T &1
3fd T 14 g 95 @@, 98 FSIR TehedrTiiet
21 U 99 F Teol § 9% Yt 9 & dhad
8311 2l

Tl ot fmior
Tl & fowg o Fefafed seead @
I
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(i) R refen & (R 19 & E ge
A T gel o Teasdn 9a @ T
R | shie w1 fmfor gen ok g T
SIS % =R W TH T R0 hl HA
e TAl (Rotating disc) fasfaa g3l
(i) aTreh staen o g a_d w1 GuH
ARY g3 IR hig *l @b aren e
B Ml o €9 H foefad gaml I B
et TEeE (Tustl H UREafe STehHor)
Jfsha g1 TET9eT (Planetesimals) ®
forerfid gl ¥&e A (Collision) 1 ke
N o2 fig o Y& g SN Tearhdo
T oF URUTTEEY J M9 § g U
IR fiet *1 sifuss gem € wer 2
(iii) oifaq staen ® =9 oWw B WeToS
o Heardd 31 W o 9 fie 7el &
&9 H &
gt @l SgHa
N 39 WA © o GRY o gealt =g, T 3K
AR 77 oft, et agred forRa o S s
g Ffermm ¥ a9 Al 98 AN HI YAt ok

AgHEA W dgd A o1l 3T: FS T AT

e forad steva g BN feR wRur =g,
A R T geslt T W YR 7 H uiafdd g
Sl agd @ U, den Sfed o fau e
AR 3UcTe gl SFTel S AW H 3119 et
fh oS ¥ 460 wUS WAl o WA TH U W
Siter @1 foeRE 9 e

Jeofl 1 HEH TSR €| dgHed o @l
BR Y Yeall o whie qh S T91Y € 9 T WHE
T €| agHeed TS # v Wead %9 2
Jeal H! Fdg ¥ 9ok Hiadl 9T qeh 3 Hed
g IR W ©% 9w ok v K1 v fogivand €

Yealt BT TARR W i foemfad €82

eHEA il fas™
TRI] TR @it fig SO Uk o € o
AR Toor el o fHeo @ W9 €1 Sewed &

e it % e fgia

9 ¥ eH 3@ O hT Gl "ol g1 §gd 9
TRTU[ST oF Tohgl B | U8 | geall &t To o
Tl YHH ok 3TEY g2 T 9 IS e ok
RO TEd B W@ o1, a 39 el ' fysf A
Tt i geifaad foRam o sTfs o IeaH
T 7% f@a SR WK S A ¥ ugre
e/ ol TE geshl Yt Safd % ENH
IR I o Ta K gl TAF d
FHROT, Yot ¥R &9 W 59 3% H ® .
AR AOHE 1 AR % HROT & geeh 3R
I =9 oF A0 ame 99 sHE o AW R
FHROT ST SN & 7 M| TH ST qR_
uered (SH @reT), geelt o b ® =l U SR
gooh TA1Y gedt Ht Gag A HUU 9N h1 WE
3 T GHT o Y T 3R 3T g 3R 3 wY
4 uftafdd sieht BIe SAHR F & MU STdarTcen
IE Yol I oqUel % ®9 H fowfad @ U
Boeh 9 YR O dcl U1 oF J¥eh BN i 3
Hfgan i fa¥sT (Differentiation) el S
B A T I o SN, W0 HEg (Giant
impact) & HRUT, Geal 1 AIEE YA &1 AT
Rt Sl Sca=1 g2 3R Iw fasied &1 qoa =W
o faves &1 59 Ufshan gRI geat &1 usted ok
Al H ST B T Yedt ok eNad 9§ IS dh
FT T TR S 21 SH—99e (Crust), WX
(Mantle), sTesl shTe (Outer core) 3R Tdl
g (Inner core)| Yt o UL 9T 9 Aalkeh
G qh I 1 S dgdl Bl 8 WA
forwareti o1 foraRqeen TEA9A BH ST ST
H H

qIHSA § STeHSA o Taend

Jedll oh ARIHSA i IdHM HE H AR 18
HiFdIsH 1 Tq@ INRH 21 SIgHSd S T
9 e afed e W ward W )

M A o et i diF e )
THHT TECA STae H SNfehifern argEea fat
F T T gEA sreRen H, geeft & +fi W
fehetl 99 @ Siorers 4 SgHed o fow™ |
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geat i Icafa Ta fahrd

e fran ofd o agHed #1 WA H S|
Hed o YehTel Teemu Uk (Photosynthesis)
J wenfud T

Y'Y argHed 59 esee o gifaam &l
Aferear off, IR o o HRO et ¥ R & T
THT shad geall T & 61, o] 9+t wifefa w8l ™
TN reiq gt wftfa 7l ¥, 9R weE o e
% HNU, SR dgaed a1 @ g Hehd
e T =1 9 @1 T 9% agHed oh o
i TEl e off|

geeft o T2 B AR fasied o SN, geAt &
FEAl g1 W wgd G T o Sorarsy 9l Fend|
T 9 S o agHed I 39T Bl IR H
aRAEd | SeTaTsd, AIESSH, hied S SHES,
T o ST ek W, SR T SRS
g %A offl 98 Uhhan 99 gealt o fad 9w
Y TG erdl W 3TE, 38 19 S (Degassing)
T Sl B AR Saraq@ faehie d agHed
o St & 79 &g+ orftl gest o 3T W
Y- AT 1 o1 Y& 81 T TgHSA
T IUREA A S Sifedse o o8 oh 9l |
o 9 avEE H iR etfush fivmee omé | wereasy
3fiyeh Foe 9 Tt 9 ggl geall o HNad
R g H FA Ta F Thg! B @, TR
TRMETR a4 | gedl W IUfeeld We™FR Yeal @i
SAfd ¥ W 50 HUS el o STdd o |

17

T SRY g3l T @ 250 ¥ 300 FHIS
e Tecl YehTel HYeul Uihar faskfaa ggl od
AT % SeF had HEMIRI deh Hifdd @l
T HIGUT HT ikl GRI STadsH o Sgad
TEMPR &1 37 T -+ HemErR sitedisH o
Hgw e MY SR agHeSA | SIS i HE
200 IS I g9 JUf €9 H W TE|

Saq Rt SAfd

gest sl Icafd o1 Afad =)or Sfieq &l Icafd
9 faema @ Hefua 81 fwg gedt o1 i
agHEd Sited o fa@® o fau ssa =@l
ol emefTer defer, Sfed 1 Saafd ol Th
TE 1 TEETR gatwan sad 8, e 92
Sifed Sig (FmEfT) @19] (Complex organic
molecules) sH 3R IThT THET A I
e T o S 794 STYhi @l ofl (YA:
T H "er o), R fasffa gared =+ Sfifad
T ® gREfdd ® ¥l AR T8 W e o
Tag STeT-oTe 909 1 9gT™ B 9 S aTet
Shared o &9 H 21 300 I WA YR
qfefs ol § U S ATl aused T
1< &1 9ot (Blue green algae) &1 G=1
T foardt Jadt ¥1 98 Fodd &1 S Gehdl 7
% o9 Ted 9H9 W WIURU GIEAT d9rell

Y B Ta1 wordl @ foh WEnR 400 Hg @
WA Bl AT 380 HAS WA USA S

Starel @l enf ag wen S @ fR Shed &
fam@ @ 380 wUE 99 dEd ARY g

T

1. SgaeR{cash U

@) frefafed § @ wH-8 e yeal &1 g %1 Y&kl w22

(F) 46 @r@ T4
(M) 13.7 3WE oY

(@) 4.6 3”F a8
(%) 13.7 & o9

() = & ®F-w a adqH agHed o i 9 gueE § gems 11 22

(%) 9R oA
() fasea

(@) 19 IsH
(¥) YehTT HIATT
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18 ifass e & qot fasrd

(iii) geat W Siaw Frefafad § @ @ fora aof deat IRy ga
(F) 130 37 g a9 vgad (@) 460 FUS 99 Tec
(1) 38 @@ oY YEw (1) 3 R4, 80 HIg a9 UEA

2. TrefafEd ul o ST @THT 30 Wil § i

() fadea wfsman o e @ THerd 2
(i) YRFSTH w1 § Yot o RGOS H WEY FA AT?
(i) geolt o argHEd i fAfda & et yRiew 16 e @ ff?

3. Tmfafas wodl & ST e 150 vt ® i
@) for & fagia +1 faer 4 avft
(i) geat o fashra Heleh stawensti s odd g T TAR/=ROT 1 G&q H Ffvia F3|

i S
‘TR TR’ gfEe % ar H frEfafad gal W daEEe @ e TEhAd Sifg

(www.sci.edu/public.html and www.nasm.edu)
(31) =8 Ui i o weiEt = & fwan on?
(9) VR L & THEA HH | oFias o & 340 fomn © 272
(9) WR = F8 4 TH H T o2
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‘q‘%ﬁaﬁuﬁé?aﬁﬁmﬁmww
STTHH T €2 I 370k 3TTAM ok 3TER
C gt frde W R W e T 9 R 3
I I TH @iEelt 1 7, AW =SgH # A
WA welded Bl 9 oiH %l efifaee W
SIAE! SR fe@ gy fosi 6l <@ 82

3T

&3

ek © fon SRRt 1 6 37 TRl o Fel | SR
W w1 IR YSH WA ki favmaet & sR #
A T TS A 6 A g w2
g i AR T

geat &1 B e 6,378 feR0wi0 ©1 gest Wi

MR SoraeEr ¥ e gu ™ @men, g,
gail, S qen W AR 27 Yot & AR
AN W STYEY THON o SEN W HAH S
Gkl €, Fifeh gealt o Sffafieh W H A q g
TET TR € IR T UEW Hehal 2

qeaft oh RIae 1 fo=e ged: e | gH
At gfmere w1 uRome @1 sfesia 9 stdsia
Yfrard AR qg¥d kI SR @ @l &
sfasiid gfsranetl o goTa i sTREn Y foRet ot
& 1 YTH(d I UHfd I THSH T THI
(strfq frelt oft wew 1 geTpfa 1 99 &
o s foransti o gme i S STeREh
?1) e oA gea: w5 geTefa 9§
goyiferd eir 21 3afery 95va o fashrd st geifad
FE o G FHRehl o fomd H S STEvEs
21 I8 wHeR % fou o gesht H o i e |,
71 G ol Y U B ®, T el ® R wd
gealt F1 TR Ge 1 fagga 39 @ fusa
3™ H YA g Tk gedt w1 fmior S are,
-T2l (Crust) ¥ %I (Core) T A+ Tgred
wdl % &9 H faufea € 98 SEA oo ercdd

iafer afifeerfadl o ®Ro o€ dwg &l 2 f%
IS gedl oh hy q%h TEHHT ST RIS T
ok A1 9l o US1e K1 FS THA W X Foh|
g Mved i W@ © fh uw ufifeefas o of
IR e qe AN § HEW gU fF T &
Gl S8 € I 3o TeUE W fRY YRR %
vered Y S €2 gedt ot Sfiafier wee o fa
T AR A MR Te €9 § W STAM
TR A &1 9y 39 SRR ol o AT Fede
Yol SR uered ok favewer W oot snunfa 2

Ty Ed

Jedl @ G ST U UG 39 Y e
we™ ¥, ¥l 9 "g ®, S 89 @A s 9
W Hd 21 Sl STl w O @ @ 3
T 4 fwoto s Ted € T Afusw TR |
S UM SE9E ©, iR St MeUE T AaHH
agd 3feh Bial 1 @4 o Sffafie d=fen,
fafy= afErsmiet o siaa geaft &1 oTafie
frafa &1 S % fau Tddt O TRWE d@
I FX ® 21 FOR W ok SA1F & G
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IRErsTeT W R R @ ¥ F € T ggg o
YaE 9 (Deep ocean drilling project)
9 HHf AR Yo g (Integrated
ocean drilling project)| 3T T ¥ U
Ya¥H (Drill) sTehfess HeER H wiel (Kola)
& ¥ 12 fHRoHio ®1 TeE TR fEAr W R A
RIS T 9gd § 37 el GaT qRarsHist
o 3iaa, fafe=1 TedE | T =ie o fereetuon
U T gedl i AaReh Tl 9 Hafd SR
SRR 9T g2 @

SA @l SN T SRR /1 Tk 3
Ha g1 & wft ot SaergEl SR F e gedt
% XA W A T, TT JARTRIC ST o fen
UG Bl €1 FEf 39 o 1 Feed YO
Hfs B € & 7e A Rl e 9 e 2

Sprotikein)
Tered o U o faverwur ¥ geeft o emafe
9T T AT SN W Bl €1 T TR
Y B Ul woral € ok gest o e W TedE
934 o HU-H1Y q9HHE TF <ad § g Bl 2l
A & A, ' g oft var o © f TR
9G4 o WY-|Y e w1 S W wear @l
qqqE, <o F S B 39 URedd @i Sl
3ffehT ST Tehal &1 Yeall 1 el | 1 M |
@ g, A A fafae meved W uwe %
9, T916 T o9 o A i STHIHd fohan
Bl T® W o G W T AR hl WiaEiR
T g A e TR TR R

gesl i HAANF SRRl h1 SHU ATAY
HId Sohd €, S Hefi-hedt exedl 9 wgEdt 7
B, g8 a8 ff &AM T =feu fo Sewred
o favervor o fau Iqere aged geat o STiaien
G Y W T el €1 Ry Sehrel ¥ ura v
AR STl G geet § fHerd-Sedt @1 3
(STHhd) 98 & Ted o o4 I fag ¥,
AN U8 (Yeelt) o ©1 3Fd: gedl a1 Svidien
THE & fau Iohistl w1 STEEH TH

Teaqul & 2

e it % e fgia

3T AYAY Fdl H T[ehyvl, Jashia &,
T qehy Gereft frard wnfier ¥ gedt & oA W
off faf= s1aell R Teamhyv 96 Th 99 781
B 81 T8 (TeRYU §e) el W 3ifus T
JHEEl W Y B ¢ Y % g W *
HRUT Tecleh S a1t Yol R e IR quer
W HH el 81 T 1 UF U o geFEH o
FER ot oSerar €1 geelt & ofi wsreld
A faaor ot 5@ faetar &t genfad r 2
STE-3TE Tl TR IEcahyu i f9=ia1 T
o wRl @ off yeifaa gRi ¥ 39 faera 6
T fa@fa (Gravity anomaly) el ST 21
Tocd fomfa g6 qudel § w_rel o S ok
fqaRor *1 SR Sl €1 gkt geewr o
qUidt ¥ Jakia sl o IR w1 AN I
&1 ety Tfafafeat o gedt w1 el SRR
F1 T Hequl &id 21 31: B0 $o far 9 39
R == w
Wehy
U TN 1 STAAA, YAt i SFdReh ol
1 Gyl fo WA w1 T TR G H ek
1 3 8— el 1 S| T8 T Wbk el

21 ST & feher o RO U 3= Bt ®, S
goft feemeti o et kT Al 7

W’W‘@W

for 3.1 : gau-stfuera
gedl 4 9T 4 gl 87
YR: ¥9 o fRR-feaR & el freedt 21
qqddt T oAl | e RR & 9 FA | g9
T WE Vel Tl foen A wfa s €1 swl
FW & VoiEe TAE SO ©, 3Tk SATH h

YU I WER a9 wal 2l TR off, o gn
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gost 1 AR G

1 Y9 oF HROT Teh THF T FHUT HT JAE FH

21

TG 9 ‘S’ 901 el S 2 ‘P’ o dig g 9

Bl N1 @ fSeer aiomeEey Jows foagd gt
FAMF TH SR ok faoda e § @ 9. R
Sk JRUMHERRY Sell Teherdl & 3 Sst adl
Tft fegmett | wfoam St 1 9% T SRl o S
fehetdl &, Yehd 1 ST &= (Focus) HEaldl
21 39 3@ehs (Hypocentre) i gl Sl 2
Sl A1 T3 feensti § Jerdt g8 gea ohi
gde dF Tgudl B1 9ad W 98 fag S Sgm ok
o wHigaw gia §, eifehg (Epicentre) e
21 ks W & T TEe qOT I Hegd
ST ®1 eAfechy ST s % i HW (900
HI W) B L

gehuta @ (Earthquake waves)

[l Wrpfaeh gehd T@med (Lithosphere)
& o &1 s et o SN e geat Wi fafi=
Wl % WX | e el s wHe o vt ®
o Tomed gt & o|a 9§ 200 fwoHo0 de
F TETE Gl WM H hed &1 YehuAd IF
(Seismograph) ¥de W YgaA aIell eI
#1 el s €1 ot 3.1 gebdig awt &
it 5% (Curve) fe@mr 21 78 o dH
T TR Il T Rl YR et 21 gEed
I W gohdE A < FER BT T — idEm qi
(Body waves) d ®@ed @ (Surface
waves)| JHE T ITH 5 & el oh T
B4 o SR U1 Bl © I geelt o SfeEAl W
Y g |l fewmeti o o wedt €1 sHiew 3
s TG HE S 2| iR N e eReia
Il & He = TR o IO T 90 S
B € o edet @ el S 21 A ad
el o TIY-H =erdl &1 Tl sh1 o STerT-3TerT
T el TSl | e W aRafda @ s ?
1fersh wea ool geel § q Rt o Atk g
21wl o s o faeTard g ok ROl I
(Reflection) T& aedd (Refraction) 8T %,
S8 27 o & fewn off sEert @

it q ot < yRR # B # 3= P

e delt a0 € SN eRde W He TRl Tgudl
g =2 ‘wafrew 9@ ot et S 21 P A
st O S e ¥ S T, W 9 3|
YR o Ugiel ¥ TOR Tehdt €1 ‘S’ a R
W B THA A F 9 At ¢1 ¥ fgdtasw
T FEad €S’ T % faug | vk "ewyel
e 9% € % 3 Saa 39 et & & wmem
et €1 'S’ T 1 T8 T Hewqul fawr 2
Tt fereioar = Sfent i oqefa g gueE o
0eg il Wadq (Reflection) @ @@ gfasafa
BIRT 919 il 3 8, Sfeifh 3Teidd (Refrection)
T T FE fReme H wedt ¥ geverdt | 9
3@ ¥ TN o1 en-fo=ar &1 ST e S
B AT W yehverdl R ofd H eifeifad
e €1 A qE S R B €1 T S|
foenfoa &t & SR sARG fR S 2
ST T FH GO

A-f= yoR &1 i T o geRka sH
1 goner fa-fa i @1 S € 3 gafa B
g @ e o U U B F P AW W
1 feem W T faen o AR € e 71 Te
TR g wt fem ¥ € uged W e e 2
Ok (J9E) F FHawwd UEe oh FAE H
firar ot @ SR Yol § G 9 Bhad &1
wiem U it B1 o A e 1 AT GeR
Tfq & FHeRIor e | o U9 e €1 'S adl
TR I |, TN i 90 o IR W FHIA
U1 A 21 oord: A o e @ e € sed
SUR 9 Td oAl €| el a1 ged et
formerRT wwEht S €

BT &7 H I]YT

JehTciEl I3 (Seismograph) T T M 9
dH el qerdta q@l sifieifEa =it €1 Tafy
FT W@ & ot & W *E off gwda @
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105° 4\ &h 973 ! i||

I
&

<

145°

fo 3.2 (37) 3R (F) yedia BT 8
(Earthquake shadow zones)

sfeifEad T8t il TH &5 i spehdia S &
(Shadow zone) el Sl 21 fafg= «gehdig
TR o I ¥ Udl Jodl @ UH ek
T BT & T ohY ok DI &F 9 Haen fg=
B el s 32 AR T H P A ‘S A
DA & el fan e @1 @e <@ s ¢ T
qETeE T SR § 105° % ot faet
ff g4 WP’ 9 ‘'S’ I B T w1 e

e it % e fgia

3 €| ehued!, fuehs § 145° § W had
‘P’ T o WEeH H T wd ® IR S’
TN i Afcifed & Fd1 o1 SRRl
o € R T afachs @ 105° SR 145°
3 e 1 8 (e e o e e R
T ) A TER HT q o faw sEn aw
(Shadow zone) &1 105° & R R & & ‘S’
T TR gl ‘S a1 s e (P At
o o1 &7 ¥ sifus fagga 1 qehy sAfrchs ok
105° § 145° @& ‘P’ @M &1 &1 &5 Th
721 (Band) & &9 § gedl & IRl & oA
BT 81 'S’ Tl 1 B & 7 kel faER | ¥e
T, O T Yot ok 40 Wi ST ¥ St sAferk g
3N SUeh] Yoy SAferehs 1 Il B @ A9 et
Ft qehT FT A & WWifhd HFL TR T

Jhq FHR
(i) gH=rd: foedfe (Tectonic) o9 &
Afd od T A gohy oA o AR
FgHl % T WM o SR I B &
(ii) T faftre o o faadfie g &l &
SAMErS (Volcanic) Yed HHe1 STl

B A ey AfeRiv: Fiwa SeTemgE!

&=l 7 & difir w2

T & d weift-Fel stfus T wE

T e @Hl # B9 g8 W ®, fad

gooh 9Ioh Hegd fhu o € 3% fram

(Collapse) ¥ehd el Sl 2|

(iv) FA-wdt Y] 9 TWEtE favwe 9
T 9fF § & B 81 T e o e
! faere (Explosion) 97 %ed |

(v) S ok o S ol &l H ST ©, S
dty wifa (Reservoir induced) &4
el I 2

(iii)
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gost 1 AR G

ghql H1 AT

qehdTd TN T A ehurd ol oF SR
TR AU SE HI droal oF STUR T foRan S
B e dfrern st AT et @ha' (Richter
scale) o H W A Sl B R o
gy o SRE el gad BM 9 Fefud 21 39

IehU GRT T THhEM 1 Tk g9 - 0 (LOC) |
feora 3t |g (9RA)

AT o STTIR 6T i el 0 § 10 Tk oIl
21 3Tema 1 Ao/ e (Intensity scale) &1
seell & Yohd dafiftR TRehelt (Mercalli) o

23

TH W S S| TE dhl W gE qedl g
g Tauifd &) S 21 S5 TeAd 1 9 12 9%
B 2

U o THTE

oY Tk WA SR 7| U ST9E § BN
o Yehg T @
(i) 9qf9 =1 feam
(i) wudea fogmfa
(iii) -G/ IR
(iv) 91 599 (Soil liquefaction)
(v) ®Rad 1 Th @& Fohell
(vi) TeusEe™
(vii) el foema
(vili) o9 9 qea" & oA ¥ 9%
(ix) T <
(X) SO T TS qA BTl BT AT T
(xi) a&get @1
(xii) gAmw

S @ed R g2 q9rEl 1 U 39d
[ a2, (9Rd)

ST el g del R T e & w1 fasad,
st &ent

SR el gW gu foAmr @1 T
T - el

SAE el 5 U el o1 T 399 - SSMfmET
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S gHEag I9El § ¥ T8 B: h 909G
AR R @ S Ghdl € ek T Fl 3T
&3 B g ael 59 9 F & g 9 guen o
gohdl B1 ‘gAY T YAE qft TS S e
w1 Afrchs T STUdd R e SR T
iaran agd sifieh 8l gAT STUH o ¥ ey
BRI B |1 B A T | B e
S Bl € FEf g ®9 9 S &1 R
F9 Yohe & Wl T, Rt AR qgew w)
frorn R what W 5 9 efusk € i sHeh
R sreafie faeeRt g €

g 1 SAgrd

I Th Wik MU €1 g e o wehi 9
SF 9 9 1 S w1 et 81 R o v e
2 o fowa o @eft il & gl gehd & e 2
had 9 &9 S 99 % T, T g ek
Tegd F3d &1 g9 SacgEr 9 gehd o e
F1 qUE ST A H UG

TE: T8 @ T € R e W W8 ¥
sifyen o aTel oY oh 3T i GHEHT 9igd
& FH B TS 12 a6 F TH & 9R A T
STfch Booh Sohd o o e geslt o R
T frgt am ¥ Hegy feu WM R

geat it WA
guuel (The Crust)

I 3G Yol 1 G A 9 €1 AT Fgd AR
(Brittle) W 2 fogd Siest 22 ST &1 yafa
S 1 qqdd Y A HeEdl F HerRl %
F SFe-STen Bl HEE IR W Uit &t Hier
TeTgrdl i g B &9 ¥ He@rR & e STkl
fgd W 5 fRmo Ho €, Sk el o A=
T 30 TR0 Ho d% T TEA TEAE @ &
&7 H 98 ueE iR o sifusw 21 feuerm udd
AT oF e qudel T AR aH 70 RO
T* 2

6,378 et

forx 3.3 : geat & anafte W

1 (The Mantle)

aqel o qdd & Fe w1 W oo seen B T8
TRl eMiad (Discontinuity) ¥ IRY BT
2,900 TR0 Ho FF TEE qH RN W T Hew
® IR M Faaamed (Asthenosphere)
Fel S 21 ‘TEH’ (Astheno) & 1 3¢
ol 9 B 381 foar 400 feroHi0 Tk AT
T B SATegE! SPR o SR S oAl SR
R gl ®, SUHT g Eid JEl 21 qudd e
tiee ol S 9T firereRt Temed (Lithosphere)
e €1 TR WRE 10 ¥ 200 fwmo o
= uré St 21 et Heot 1 faR eerardsd
o TH & WM % 9% % ¢ I8 S e §
2l

@IS (The Core)

S o vt € S e <1 g ® fR s
TGN o o < YAl oF WIS I GHSH H U
# B Hig T Hea w1 G 2,900 fwRoHi0 Y
T W 21 9eF wIe (Outer core) Tl 3TerEel
T ¢ Safeh 3Tl sis (Inner core) 31 3Tae
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gost 1 AR G

o Bl e Wl yeiel gerd: ffee (Nickle) =
@ (Ferrum) &1 &1 21 38 ‘F%’ (Nife) o
% W ¥ ff S ST 2

SeEt 9 SareTgEl i teeey

AR % aR SaEmel & o 3@ 7
SAHE 98 WF € SRl 9 e 16, 1@
AR WA T UL, A gest % A dh

25

ol 21 A 98 U $9 nd Ted @«
3T B W il T w1 B @ a7 et
qfepa ST el wEedl @1 Wl =g e
Tl Aved U fhel Y ¥Xdel W Tgedl 2
SH dh qe e Hed ok SO0 9 A ¥, U
T FHEdd €1 59 Ig JIed % TR AT o
Tdd W YEEal & < el el Sl gl 9%
T S RIAd W UgEdl ©, U9 el e,
AET h SH gU Thel ol Hodl (STOEveEliH)
(Pyroclastic debris) Samamd@Ei oH, @,
YR I TG SR— g TR, Few AT
IR FB TN § FANA, TRGSE 9 AN i
T 2

SAE! SR 1 Fgfd IR efaet R fohfaa

vites SeTeTEt

Tt vl

e M Tifae (Vent) ¥ 91 sfiaR =rem
ST @ A sarergEt foekies ot '@ W €

A o MYUR W SAemqf@al @l avfid
fFa W@ 21 F9 gEr saemgdl T 9eR
T e

vifee STl (Shield volcanoes)

TGS YaTe i BIEhI, Jeal T U &M aTet
gt SaremfEdl ¥ ¥iee S g foema
g1 TOE §U o SOaHE $Hdh Ol 3T
IR €1 A SArqE! gerd: sqee 9 i
g & S WA A o 3T FH U I &1 FE
ATl SR o GHF 9gd @l 2l &1 36 R0l
T SaTTfEEl &1 e did el sl A foee

e &9 faehics e & el fasivar 2l
T SaaMEd ¥ Al WeR o ®9 H a6l
Tl & S e W Tk Yk (Cone) ST
g, St f§eX 3% (Cindar Cone) & ®9 #
fasrfaa grar 2

fatga sarergE! (Composite volcanoes)

T SAgfEdl | d8ee Hi U AU S 9
I (e = Feafedr) oer SR B § W A
SeTAE! oo foehes B €1 S W o |
it 7 H SSe@venivd (Pyroclastic) w&ted 9
1@ ff oA R el €1 a8 qed fer el
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Tafsra <T@t

& TY-UE TRl o ®9 H @ 8 W € fSes
S fafya saemgEt % w9 H fied @)

SaregEt e (Caldera)

J Yol W U WM A gad AfuE  faomied
SIAE! &1 AR R A 3ad faehies B ©
for v T faerie B € 9@ o S e 9
& a9 W A9 O W ¥ 99 gu fasy
(eren & A @ S 18 9 ®) & st $e
(Caldera) Fgaid 21 9 48 faohles &Y
Il 7 foF 3= e YeH A At HHE o Wer
T ot fawma €, ov T 9gd W feem ©
9ok g fafa werel fufym soemet &t @@
Wi eI

daree gare &4 (Flood basalt provinces)

I SAgE! Afd WA @l STed @ Sl
qgd W q% 98 [Tkl 21 GUR o FD A
TR ot fROT0 = e AR ¥ Tk &1 T
Al YAE HAMAR gl € R $w §ar' 50
Hex & o aifuss w2 & S 1 g IR sThen
TaTE kel fROHI0 W Tk hA S 71 AR
F1 TahA o0, fo W aduH TR weR &5
SAEIR WM 91 ST ®, 98 a9Tee el Yo
&5 Bt foverd fean S @ fw oemw
YT, STRY ¥ UHh 31 geq &7 39 o 9
‘Ghl 1|

e it % e fgia

- HEIAIRIT 2k SATCITgE]

T STl 1 ST HeErRl § g1 €1 B
TEMIRIE ®esh Th S§@el € S 70,000 00
Y arfre oot ® IR S @l werEE sfe o
Thelt 81 39 Feh o AT AU § AR SR
B @l Bl SN A H g 3 foangde
e

@ AT aEr (Volcanic Landforms)
et -

SIAHE! SR ¥ S ol e €, Uk
3T TH W A VA T F| A H TG
e A Al U W UEE Y Bl @ Al Uae
T T ¥ Ted € q9ed & A9 St WAl
& B S F| AT S 3T BH o T % STER
R AT Y@l w1 et fRar S € —
|. SATCE! Yl (STe A Yad R g Y
3 Bal ?) 3R 2. Ut (Plutonic) e
(S &l ¥ad o e g 31 Bt S| S
2)| W& @ qued o i & ST 8 W ©
qHE SMBTaA St €1 A SMepTaAl sfaded
amefaal (Intrusive forms) e &1 8
9 3o o 3.4 # fg@m T R

M TSR faferromrrdt fafa o
(STgga SaTemE) T SEArE den A
e < (TER) faet v
& WY T g l—éw e SAE $E
A fiiw i l
fafsr SaremEt T TS
ST ety ‘ﬁiﬁn%«m
ST
ﬁqﬁ\ ElgCod Coum,yr%k
THferey STl Aferert
o o /
Y
’737;3,;&

fora 3.4 : SaTeTHET TeTATSRfaAT
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gedt i ARk T

Seiferer (Batholiths)

Atz T w1 g fie qmid § fus TwwE w
3eT B MW A TE Tk a8 oF MR H fasfyad
Bl Sl B SR UiRasl o g ud uere o
T2 WM W & 98 e W e B Bl I fawma
89 T Bl B © N wef-helt TRl MeTE off
fRoHi0 dF B B Y RS o &9 fuT T 3=
Seiferer kel S € S B Weri o S gy 9N €

S#ifere (Lacoliths)

Y Teegm fawmer et wgH € e 9@
a9 Th TRTEdl aRd dol § A6 9 el
B 81 AR S UG W UW S 9
fafs SareTgEl & TEg 9 et 81 SR e
I% B © R Senifere TewE H qrn S 21wl
% USR H T Wg™l Hi o T & Tesq
gerfgdl ®1 TH W srfueway ot S{quisa
(Exfoliated) & Tl & o exaad W @l ST
Tehdl €1 A iy o Seiiferer o 3Tes SEe R

fuifery, $aifere & e (Lapolith, phacolith

and sills)

W IS4 AN KT FD A &fas faen § e S
o FHAAR HAde H oGl Sal 21 g8 I8

27

AT S | w9 Sl g1 A I8 qeadt
(Saucer) & ®R § 19 §U, @ Ig i
HEA 8l HE IR TGl A W Wi
TEIR 3@ H 3TAfd (Anticline) & IW o
AffEfd (Syncline) & @ # @@ 1 SHE
TR S 1A WAH/ARER HgH T e
aEd el W T qe’ ¥ 9E e g1 (S
HUY: Sedifery ¥ fassfaa e ®) g8 € Faifay
FeaAd 2

Fqaell mE wgEl 1 Afas q § T
o< o ¥4 § Il B aer A vfe FHeer 2
S H AREE o SMUR W 3w fawifea fwen
Sl €W R ol SHE i ¥ o SH AR

Il sHE fad wedd Bl

SlEh

SE @l ] FAE R W ONad ok e
THFU BT € 3T 3TR I8 6t aeen § 3
B W @ Tk AR HT Hifa HA A L
&l G SEh HEl 21 IY=H HeNeg &
H1 el e wgT W 9% eefa «gdra
A U ST ®1 SAremgEl SR ¥ §H SR
39 o oo™ A TE® IR &I awd qHE!
St 7

— e | .5 [S—

1. SgeRicah U

(i) Frefafad & @ wF que &1 SRR H1 goel 9 2

(%) gehdE qaf
(1) SararEt

(@) ey aa
(&) geaft k1 Fahed

(i) <R 20 1 St GUE FoFE YR o SoTemgEl SR 1 Ry €

(&) diee (@) fasg

(T7) e () Fs

(iii) Frefafed § 9 &F 9 weHea & aftld war 872

(%) 90 9 Freat Hea
() qued 9 T Hea

(@) qued 9 i
() fiead 9 wig
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28 S i % T fagia
(iv) Fre & e af wgml o Heped o o ot €
(%) 'P' T (@) 'S' T
() R qd (F) S § ¥ & T
2. Tfafes uedl & e e 30 vt § i
(i) seffa a@i @ 22
(ii) s 1 SHER o faT g |ieEl oF W FaRy)
(iii) 9ehdta o o1 &5 hy s &2
(iv) oerdia Tfafafemi < sifafta el o6t St delt stoere TreEl 1 da | guH
Ex(
3. Trfafas uodl & ST e 150 vt H i
(i) 9ehdia a0 o el 1 S FgH W g9 o S g T a3l Rt 2
(i) Sfderedt epfadi & =d son T &7 fafa=t sfaael snpfaal o1 &y § suf )
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TETETRT 3 WETgal =1 faavor

T A H M P o I H al

39 GER & gEfas 9 off offed 21 a1
ST € fop gealt o 29 fdwrd 9 R wEET 3R
TR W AR el U 21 HeTgal 3R HerEmRi
T Tafefa, S oS e W K@ 3 7,
T W UE T W 21 sHeh eifaftd, 9w ot
T 92 ¢ fF 30 9 g9 § off weEg o
TEENY i feufa omel e & WA SR U
2l v 7 © b quehTel ® gt eraferfd o
off? g7h! sraftefd o ufeds & 3K 9 =
2?2 9% 7% W= ? fo wegl iR WemrRi Wi
srafearfa o ufadd gen & o erdft off @ @ ¥,
q A9 U THE AvgdafRd ' R ST
TE G Y SMd 87 SHIH T HEwEd
TEEN &1 ed w1 feufg o1 fufor 69 fomn
BIM? Tl YAl o I 3R 9 Gerdd uvd o
TG A & fawg 2

WETgUa wag (Continental drift)

3eAlfesh HETANRIT qe@l &1 SAThfd &l & 9
3@ TH HEMMR oF TH % hl qex@l H
=S qafafd (Symmetry) 21 S8 THHd
% HROT agd W o] 7 <0 9 ST ST
T JAT T STHIKI o6 THh | S 8H &I
T Rl g fopaml foum o sfae™ & 9@
Aferdl ¥ Tar =i © fF T 1596 § TH =9
qEfasadl Ad@H 3T fadd (Abraham
Ortelius) 5 TI9LY 39 9O i Foad fohan
ol TR Y (Antonio Pellegrini)

3TeqTa

4

T gAfes aaEn, ey JF Jegd S ghgT
fearn T o SR AreEfer stethe aTr (Alfred
Wegener) 7 “wRgHE fowema fag@a” a1
1912 ¥ yEafad feam a® fagia #ege ud
TEMRR o fogawor @ & wafua e

TH THgid ol STURYd Ghoddl I8 off &
gt HETEY TH oThel qEe H 98 g 91 IR
% SER 37§ o | HeE 39 @S oh |
o q1 I8 THh d9¢ He™IR 9 o gam o 3=
M 9 WRIEY & G (Pangaea) 1 AH
faam HfSrn o e1ef 3- Suot gedt faener HREER
1 JreraT (Panthalassa) %81, Teert 219 8-
S B WAl R o Teh o STER S 20
U a¥ TBA TH 9 Hegd Ui w1 fauE
TR g Ui vet I 9 werdrd faei emfer
(Laurasia) 3R Tiearie (Gondwanaland)
HERT: I 9 SFl @Sl o &9 ° fawe gl
3O 9% ANREN 9 Tieaneis Hi-oR smew
B fewdi § o2 T, S oS % WREY % &Y o
TeTgdE fowerdd o 9§ # e T o W
forw U ¥, T U F9 W TR 2

WETgIu fawenus o uer o yHioT (Evidences
in support of continental drift)
eTgial § A

01 STHRT o ST IehRT oh STHA-HMH i ded@n

A 9 IRfed T @ &) g oft e
qm € R 1964 %0 ® g€ (Bullard) 3 Th
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S UM I FEEAl H felieh el
Sed gT Tk At R fwan o qdf w1 9
= faega @@l fag gem 9= faem &t =%
IR TS 1 qex@l 1 379el 1,000 HeH i
TR i deX@l & WY &I T eff|

TERIFRI & R FETl #1 S H GEEr

sMYfTeh ava H fasfaa &1 T feafufcr &
fruRo (Radiometric dating) fafy @ wemrRi
% UR HWEGW i GgHl oh fH0T o WA i
Al | ST ST Hehdl 1 200 HUS o W
I WEl 1 TH Gl Sl qe SR iy
AT o a2 R fHerd €, St 9" o ot @rdt
21 0T STERGRT 9 STHIHT 1 deX@l o WY 9
S aet aRfus wust fady Sifaw we
(Jurassic age) & €| 389 € Ul Joidl € &
30 999 ¥ el NN &1 Sufefa ool el o

feemze (Tillite)

foarge o e =g ®, W fewHt fagmo 9
ffa gt €1 9 § qT = et Wearn gt
% qa®el oh Wiawd Iful ey o ®: fafv=
oSl | fHerd €1 g ot o SHR ad |
T fooge ®, S forqa o ofdl @93 @ fenastero
7 s %1 3R I W 21 T hH %
Uiy WRd oF AMRe SThIehI, Hisheie €Y,
HeNTEhy, eehfes 3R eefemn § fie 2|
TMear T Juit & daSel sl I8 Ul TR HId
2 o o sl o sfaem # off gumar @ 2
feart fffq foame sz A SoEr @R
TeTgdl o faeen™ o T YA Y& Hd €

@R 787 (Placer deposits)

oM A W 9 o o e 1 suftfa o sgm
Tl # erufeafa ww enveESEe qem R
grgE R (Gold bearing veins) srsial
oE S 71 e 9% T € T e ° faen 9
G o 989 Seie 98K ° SH ¥ ekt @i,

S ¥ <l HeEY Tk T 9SS ol

iferer qritet o Ter fagrd
Sharent @1 faaeor (Distribution of fossils)

I AT STREE oF Ml foadd foR ARl W S
awﬁmaﬁmﬁﬁ%ﬁaaﬁaﬁaﬁw
wﬁm TE U, 9 3ok fIaor &1 AR o
TrE SO B g1 39 U ¥ fE ‘o
IR, HSHTRHT o STkl H fHerd €, @'@éﬁﬁﬁlﬁ
7 T dH TIeES] hi SIgHhl Th Haq TIeEs
‘TMfEn’ (Lemuria) &1 I9feefd 1 =)
TR (Mesosaurus) 9 o S WM 9
e hael 39 @R I | & W@ Tehd - AT
arfeerdl haer <feroT eThIRT o IfRION <SR9 Wid
IR ool H SR Sid g8 | & foew € 3
T T TS TH T ¥ 4,800 fRoHo =61 g8
W T 3R geh o9 H Th AR foREE 2l

yarg Hegh o (Force for drifting)

TR o STIER WU fowemad o 31 SR o
(1) TIeR A1 Y&td Fefisn o9 (Polar fleeing
force) 3 (2) sarf™ &« (Tidal force)l
g TeliET oot gedlt & it @ gefud 21 e
S & fF gedt @ emepfa uw wyol el S
Tl ®; oI TE qHERE W SHY g ¢ TE IUR
Jeet o U % kRO B SHY oA, S AR
HeIF 3 A~ 98 Sag 9 €, < gd o =g
& T § Hag ¢, FrEd wemrr ¥ san e
B &1 AR T HEAAT o TR el el o ENH
A A g gt forerds o fau waw =@
MU TEfy ggd @ daittes 34 S € el Wl
TeTgrdia foremed o fore wden smaia awe €

gagd-4y1 fagid (Convectional current
theory)

1930 o T | AR 8= (Arthur Holmes)
J el (Mantle) M § Haga-y/et o gure
] G e kil I ¥ feATfRe a9
IS 99 9= 9 Hed 9 § S el 2
T A aeh e fF Q@ Hed 9 A 59 YRR I
oet 1 9 faeEE B 98 S el &ell o
A G0 T 1 TG o, ek R W
AT SRRl A HemErd fagers fagia =1
ThR e
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TEEIR 3R TRl w1 faawor

31

HEErTIT eI 1 WA (Mapping of S ¥l TEE 9 SeAEd o UK o SR W,

the ocean floor)

TEER] 1 SeE 3R SR W fokqa v, =@
e H © fh TEENR 1 SISl U e
M & €, o ST ot SeuEe UEn S e
fgda fava g & @] (Post World War II)
TRTETE A9d o & A o qer
SeaaE dedt foRgd SR W&d 1 3R e
fe@mn foh 39eh STedell W S Uedig hech o
el @ €, S 9 Heg o R W feem €
T WEEFRA #ech SaeEl 3TN oF &9 H
o SAfuer Wik TRl | HRERRE el ohi
T o FA R (Dating) 7 98 929 W=
FX 5o T qemril & faat &t 9g™ Jegia
arl # U W aell wgEl i etuen qae €
TRTETHE hesh o JHI & i JgTH, Sl Hhedh 9
TR 0 R feord &, 39 *1 9y 9 W § o

STvFdSH® THEAl 9E ST 2

=g Tdd g
. TRTEI
TRTEI
. u@mrrﬂawafm
THRAY TR

Yk ql § el G &
forT 4.1 : WETERRIT 31’ (Ocean floor)

HETENH 372 ol aae (Ocean floor
configuration)

T 9 H B TEMPRE dd &l SAEe 9
Haferd o T8 a2l &1 18999 ®H3, S TeEIR
9 W o fIaur il THEH H HER B
TEMEFRIT T &1 Mhfaar e 12 § foear 9o

TR T ! o1 9q@ 9 | faaifsa fean
ST HeRdl B Y 9 F (1) TR e, (2)
TeY TSt ofFA R (3) HeA-HEMEIHE e |

HET51919 Gl (Continental margins)

F e R
1 9N 2| IHH TR qeae, YR @,
TEEdE IR R el WemrE wrEd ey
It €1 HETEIRl 9 HeiEdl o foaRor i Tuen
% U Ted-HeriT wEEl & & favi Hewyul
AR =k B

ferdeftr 4= (Abyssal Plains)

3 foega HEE "M W@l 9 Wed Her N
] o 9 9T W ) fodel HeH, @e e
&, el HeTgdl | SETeh WU MU STFdIR gk el
¥ R fafmd a1 2

He HETEPRIT %2 (Mid-oceanic ridges)

T HEMIRIA %hedh 09 § S8 §C qadl &l
THGEA T T TEEIRT S | g g, T©
Yool oh HRIAe W UTS S alelt d9ad: Fad et
qed SEel 1 g heeh| o HeAdd] Yl W Th
R, T I R 3R SHeh! TaTs o Te-He
uTed Hee sEeh! fad €1 weedt W H gufeerd
it arE H Gferd saegEr &9 71 fusd
A § AF-TREFRE Sl o 9 § U™
ST SR & T @)

Yehy & Sareqf@al st faawor (Distribution
of earthquakes and volcanoes)

qertdtg Tfafafy iR saremgEt faao @1 i
mies 4.5 (31) 3R () | g il e
3Teclfch HeTHNR oh Hedadi 9 |, 9 @1 &
T FHHIR, Th o W@ <@l ag o ]
TEETR qF STl €1 9RdE SYHEE o el
2foor § IE | A g o St 7, foEet t
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e it % e fgia

SATATE! qedHTe
EEIE
g
iyt s
awd I

fort 4.2 : gohw 9 SaTETIREE w1 faaver

Tl TR AT A el S | IR U FIER
¥ el g8 Y il W u U € e 9 fae S
Bl o9 e Ui R gw fogtEr qer-mernE
el oh THEY T qohdId Hhx0T T SE &
BAfhd @l (Shaded belt) & #=am 9
fe@rn T ®, S sreursA-feqed (Alpine-
Himalayan) 9@l & @R gonid memmiE
PRl o TEEY B WERG: HEd HEMIHE
Heehl o &9 H T o ITM FR HH TEIE W
T Safh sfeqE-feae™ T2l o g9 HerEniE
Rl W 3 g stfuew TR W Tl SaergE
AFres o S 1 STH w §| WA HEER
o TRl 1 Gfeha STl o & &H o RO
‘far @i wER' (Ring of fire) ot et < 21

AT 3TAA ol faer

S f SR g feer T ®, wEE SWA
ST 3 HEEqUl SRRl T ohi, S T o

TRTgId fater s fagid o amg 3Yas @1 of|
T oF YU Gehid eI SR I
o A 3 fore ®9 9 19 qea 1 3SR
IERIR
(i) =8 @ T fF HeA WK wehl
YT SAegEl ST @ fohan @
SR ¥ STR 39 & § 9 A6 e
TR R 2
(ii) FEHFNE ek oh HeA 9 o Sl W
TAE 8 W 9E W arelt Jg oh i
1 GHA, WA, GO SR ek ol
o o 9 St |1 HEET Hehl
Y ®T T H AN gasd A
(Normal polarity) W€ Sl € qen 3
g™ A €1 weHl & Y T R
S At g o e B
(iii) FEEFRE Y9 &1 Hg HewgdE qder
T =T T 3Tden stferes € € HeErRE
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ﬁwﬂ@? et R
s mwﬁz amw&@z (qET e H )
e Him \
‘%ﬂ—g(W)
wWha sarerget g
> » TeHed TR " Pl
ESREIREGH HasfRT @
qd &I

foT 4.3 : A 3raEae fawr

T w W w20 FE AW W
A A T T

(iv) "0 @Eal § 9ehY oh S AU
TeUE W 7| Safeh HeA-HSTENRT k]
% &9 H oehd 3™ % (Foci) A

T qei IR e TEEERE Hehi % M
W& T FgT H Fahig TN ok faverwor &
MR R 29 (Hess) 7 ¥ 1961 ¥ Tk qRawea
&A@, 59 I steaa fawr’ (Sea floor
spreading) & 9™ ¥ S Sl €1 29 (Hess)

TewE R formE 2 % THTHR TEENRIT ekl o INT W RGN
goowﬂ% f;oom%
A ARRN N A S
A 5 e N A A I > TR R
N BLL Ty R
WP SN s 7
%)oomaﬁ % goom/sﬁiﬁcm
[ NN T |\ D RS
£V S N £ 0 T T ARSRG Y
A d }:%i’ NN A
NS WF%
ot 4.4 : fased 5400 @@ a9 § HETEA i Tl [/7:”}8 DN
(1) ethieht; (2) <feror emftenr; (3) eierehfesr; Lf /\L@/ Q?Wﬁ@ﬁ
(4) siferm; (5) ww; (6) 5y () v emtEm W\ \N\eU [ ) 2
(8) 79; (9) W (10) WEafen (wfwerdt, 1992) SN O\ |/ S AT
O A=

fora 4.4 : yaATew Wl O wETEHl @ feafa
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SE 3T W WRErHE wiet § faeed
B3 3R T A 3@ R I R TSI
TS T I TP kel el Bl 39 YR HeErE
G 1 faER 8 W #1 T qdd
AYeNIhd TAAH B SR THeR @Y @ TH
TEErR ¥ fa&R ¥ 3@ #eMrR o 7 faged
W, 89 (Hess) 7 We@IT Y4t o 907 ohi
aq FE| T9 o SIgER, A% SaramEl 9de 9§
T St 1 Fier g 7, 8 W Ao
Tt H gt former oft gar @1 ot 4.3 ® @riE
el TR w1 elgd Geheur ol @ T )

e faadt-ent (Plate tectonics)

TR qot fa%R stayRen o uve fagel i
TR o HeTR o faawor & etemgq o fre 9
T a1 ggl T 1967 H Hach=il (Mckenzie),
TR (Parker) 3R @WH (Morgan) o T&d=
®Y U ST faar 1 WG Y STEUROn

VII

e it % e fgia

T&A 1, 9 ‘wie faedfeht’ (Plate tectonics)
el T Uk fgadtie we (e faueris
e W HE W ), 3 W w1 foemed @
Afrafir SRR 1 @ €, S HegId o HerErE
weredl d e o 21 3 Wi geeamed
(Asthenosphere) W & 3¢ THE o &I H
SfqsT et o emadE ¢ Wieded | gdd ue
S0 Heel o1 |itwfed foran Siar 8, faent dier
e H 5 ¥ 100 fRoo 3R wergdia w9
o e 200 TSRO0 81 TH wie 1 A =@
HEENE &2 W el S Ghdl 8; S 39 9d W
R 2 o 39 =i &1 SAfusha W "eETR
AUl TEET T Fag 71 SSewnd wid wie
TEd: TENEIRE Wi €, Wefth REE e &
TEEE e el Sal 8l e foeden o
THEid & STER Yeall 1 TaHed ¥ g&A
e F F9 BRI e | faved @1 A9 afea

I

foa 4.5 : O & wO@ FE T BET We & faaor
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TRl 3R Hergrdl 1 feamon
wdd A, @EE SR 9e T g Wil &
Hoifera ®w@ g1 (Foet 4.7)

BIH@‘@ESFW%

() sferhfes wie (T sfechfes iR
THHRI I AR H A g WK @i
off e ©)

(I) S st we (S 9t seaifes
a1 witdfera © o <Rl emfte wie
T ohifadd g9 THel i w1 fuRo
FW )
3feqor SR wie (ufted sedfew aa
a3 S SRl wie 9 ohifadd
9 Y YUF HW T)

(IV) WeTd HeMriE @il

(V) Te-eefemm-<iice @il

(VI) ot < (FeH qef efedifcsd ad
wmfaa 7) @R

RREE we (fgad gat srearfesn
TEMIE qe gisferd ©)

F9 Tyl B e fFefafed €

(i) S (Cocoas) e - I§ IS HEAed]
IR IR YNd TR Wi % de
feera 21

(ii) T511 wie (Nazca plate) - I Ifaon
SHRHT 9 Y9Nd TEMIRE @ o o™
feera 21

(iii) *Rfs¥™ wie (Arabian plate) - =99
;fawwmwmﬁ—ﬂmﬂﬁnﬁﬁ
|

(iv) fRfad= wie (Phillippine plate) -
T TRE WEEY R WIa HeErHE
e o o= T R

(v) ohfe @ (Caroline plate) - a8 =
it o s o fwfafrem 9 sfeam <=
& o= feord B

T W Y R Yot % R SR e H
AR fa=ror ¢ W €1 9T i Hehed T
sheael WETEY TGHM ¢, el 8l 81 HeEY % ©k

(I11)

(VID

35

o1 Toed & I R SIeEHH 81 98 U Hider q2g
 fop ot e & ol ok Time @ € ek
afgsr | ot wfoqam @ fo 4.4 ° fafq= e
o HeErdE A i fufq w1 gt w81 AT
% IER IR H, W Hegidl § oot o
TH YW WEEY (Super continent) HfsEn o
&9 ¥ foemm on Jufu 9] &1 @i A I8 W
foran for weIEd fie, S wie & SW fiod ¢,
AR HTA TH FerEEE o R Ui
ST 3T TRTEIUIT Wel o SATTEO W & o,
S owE TR oW R we & e 9
YR (Palacomagnetic) kel & TR
W et 3 fafa= g ¥y wegde
e %I srEffq fuifa &1 81 9RdE STmeE
(Aferepiend: WEEHE HRA) i sraEfeefd TR
&% H U S del g oh faveluul o SR
R 3l T R

o RO & Hore®q dib YHER Hl wie
Gord ot 2

AUERT | (Divergent boundaries)

9 q wie TH W U faudia feen § sterm gedt
T SR E qddt o o g #1 5 e wie
FEd §| 9% TWF Wel ¥ W ThH T T [ gl
¥, 3% "R WM (Spreading site) #ff @l
ST 21 OEE HH T Had ISl ISR
Te-3eellieh hesh B T8l W SNl Wi
(IW 7R 9 3feqor ofent wie) qen A
T STHIHT = 3T B @R

STEROT | (Convergent boundaries)

SH TH TR T W & A9 U § R Sl
it T Bl 7, o AR e ¥ 9 e SEl
e J9dl 2, 39 9fered &9 (Subduction zone)
ff ed T AT I TR Y B Fehal & (1)
TRETRE o Helgiid e o o (2) 3 HeMra
=i & o9 (3) I HePHE Rl % il
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®WUTeX G (Transform boundaries)

S e M e e Bl ) B A e B e e
1 ToMATeT BT B, 3% ®U S Fed &l SHH]
FRU ¢ fF 38 W W TH T F G-
aferst feen o ek St €1 ®9idR 991 (Transform
faults) 3 @ & M FHE o dd © Sl
THEFA: GeT-HeE@TRE Feehl 4 daaq feafq o
U S & iR w3 W TH & q9g o
Tl TIHl R SACTgE STR T 2, T H gedt
% Y § P e & T 9 gER 9 i wd
&1 3Gk et gealt o Fo 1 oft e & STer
el | =1 g9@ qgar 2l

e YaTE 1 X 9 YR gid 87

e vaTg =X (Rates of plate movement)

g 9 SORAU gakid &5 i ulgar ol
TH-MEMENE ek & AR 2, @ Yo
H W WA | At o fau weEe fag e
g1 YaE 1 A X wgd 9 €| ek ®Hew &1
TaE R Gl % (2.5 S ufq o @ o
FH)| X G ok fihe gl weId HeRHE
SYR, S faeft | 3400 fepowio ufe=m 1 3R
Tfer0) yeTid WETIR | €, THeh! YAE <X Talfueh
2 (St 5 "oo ufa o | o atfuem ®)1

™E Rl Hefed o a1 91 (Forces for

the plate movement)

e it % e fgia

forT 4.6 : ARAE ®IE &1 Y (Movement
of the Indian Plate)

STF 9 Hagd Yare (Convection flow)

9 999 IR A HegdE foeema fagia o
e on, 3@ woa Sifushal defenl o1 favam
of T geet ww S, Wia Wea fuz B wfy
TR uEd faER ok wie faadfeh-Hl
fagidl 7 39 9 W 99 KA o 9ot &1 o
T oref < E FeeR T e TfqEe ©1 e farero
FHA B-TE S Th 3Fh1ed q2d €1 UH HE S
? o6 95 ©ie & "9 JoEHH TgH gamR &Y o
o W 21 IO IS e W U €, et €
IR -+ I T ©; R e H SR T
B ST €1 A€ ¥k IReER A Wl © 3R

ed &1 geal o e 19 S o & WEEH -
oo qai 1 &@ iR eafere Al emeR
BE A E9 1930 H 39 fo=R =1 wfawifza T
T ok d 20 29 &1 9rE qa fawr
STAYIN k! FIfad foRanl §g wiel & i gaa
g 3w Hed €, S wiE Hi eled il 2l

WA ® &1 "o (Movement of the
Indian Plate)

IS ©E H TEEY 9Rd 3R Seefoan wegdi
o gftafera €1 fearera wda aftrl & wy-wry
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R STH aTell 9fassd &3 (Subduction zone),
3T ST G Tl s 8- s HergdE-
HeIgug 3T a9 (Continent-continent
convergence) & ®4 H 2| (31ufq < HeEy
w1 dm @) ' ud feen o =R o
qfeh-=TaT 9efd ¥ B T Th =9 oh &9 H
STeT ©TE T el gaT 1 SO el € T
faeaifd ae1 (Spreading site) ®, STt s feran
% qd H IR0l ufveHl gend HerE R #
TEENHE &k o ®9 § 81 SHH! ufy=dl
o WifRsaE &1 fReer gftel &1 st
HIA B FE AT HHTA qC oh WYU-HY Bl
ge <faur-ydf =mma g9 wqg (Chagos
archipelago) @& H-e @@ IR (00
(Tt foreamor qet ©) | S fherdt €1 ARt aen
e wie &I WH ft ARETE #ed d
fuffia gt @ (S U eT9|rd 9 (Divergent
boundary) ®1) R 7§ @e qd-ufeam

37

IRA Toh Joq 89 o, S ST 9 4 |WTH
foremet HeErR H feer el T 22.5 S 9 e
Tk 2T TR 9 TR HRlgd § STeTT hidl ol T
TET S € o @ 20 S oY vee, S Ut
faver g7 dd 9RA - SW < it AR Rggen Ry
ToRAT| TR 4 9 5 3 a1 Tl 9RA TR 9 2o
9 IROTHEEEY ferterd qad 1 3 gl 7.1 S
4 B ¥ S T ! 9RA i fefd AEfe 4.6 °
o T 1 ST 4.6 TR SUHRTE o A T
=1 feerfa off <oian 81 311 W ST 14 HUS oY TR
T IUFEIET G &0 7 50° fagolt teer W oo
o1 31 1 Y@ il ol SR TR STeT hidl o 3R
el e, TR TIeTEE o i o1 IR ) &
YA R I W IS o R/ Tk TE T -8
off SN Ve W Sk o4 1 TR0 BFTI WE T 6
U o Tt IRY gall 3R T el THA deh I8 I
Tl IR @ foh 78 3Tmelg qa o Jea o Fehe ol

TR 4 Fg I8 Tt 3T THS T fewed

oo A =t g =ofide & sfao ® fawaria

3t ST g Sfen] <1 WA & TR T/@ ek areft

ad § fer s 2 ot ST € AR femrerm 5t e o o o W e
S = | 5. P
1. E@WEHW:

(i) T ¥ 9 fhEs Teuem IR, STHIhT o STHRERT o WY fXerd B St HAeH e hi?
(F) TTHS IR (@) 319y efaad
() TR Yo (%) TeHe W

(i) deR ®fET s (Polar fleeing force) Frefafad & @ forow wafua 22
() gl w1 aRerau (@) geat 1 A
(1) TEcTRYT (&) S 5

(iii) 39 ¥ %4 @ o (Minor) = &l g2
(%) TRt (@) fwfedE
(1) (91) 3ieTehfesdh

(iv) IR 1 fomr fagia =) =aren &3 g 29 3 = 8 9 fog saumon w

foam =&t foman?

(%) A-HETER Hehi o HY Saraqe! e

(@) TR faet i =g o 9= 9 ShH gahed & i 9igal S gl
() fafe= gegdl o Stamvdt &1 oo

(9) TRTEFRIA qa i JgH i 3T
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ifass e & qot fasrd

(v) fewrer weidi o el 9RAE @i &1 @ 9 @ # wie '@ e?
() HEHIRIA-HRIgHE e
(@) TER
(1) TR HH=
(9) HRTEIda-HeTardr STHe|

2. TrefafEd ul o ST @THT 30 Wil § i

(i) weEd o yare o fau 9 1 frfafaa 5 9 f57 sl =1 Soora fwan?
(i) Wt § Hoed uel o RW 8F S o @A oF o1 R0 87

(iii) ™92 1 TuaC G, iaeRer e iR eraE dm § g S o 22
(iv) Taepd 39 o A0 o <A 9RAT TferEs o1 fefa o ofi?

3. Trefafad uol o ST TR 150 vieEt ® i

(i) weEHE fawerm fagia & 98 § T @ y\on 61 9uE &1
(ii) weEHE forerm fagid 9 e faeadtes fagia o Jaygd i Fasul
(iii) e yore fagid & I %1 9q@ s = 8, ey afe 3 werEn |
TRIEI oo o Tee o qA: w9 oft?
i st
qohd oF RN §E &fd 9 Hafdd T whicms asul
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39 IFHIT o fqaror
o Y-3plaw FlHAT - 379erd, JEdsRY, WS TS fqeiqur, gar-famfor

o -3MHfqAT qen kT ok
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J-3TTehdeh UfeRamd

oofl 1 Scufd hd BE2 THH! YU TH o
iR TERi 1 oh-fashra S gam? quidt
wied 1 HaoH fFE YHR gl TS o o
W T? Y, SAAHEl % YR T I-qu H
fafifd e aret Feit IR | o fowa o g
H TR F TTE T 79 o9 wad | wd

3T

g/ w1 e (Afugfg/aea=T) | aRaa ™
ARG o WeoH 9§ S=aiad o A 3 o A
BH @ 7o Gger (Gradation) Hgd &1 Sfdsifa
qifehdl IR eael o A h! SO SS © Al
I9 i wedt € den 3H YRR dfesite
Yigpard Seerere § fa=idr & 99 (SReR) & |

2 39 favg § ff foar 9 99 1 99 w3
TH TH YT o 1Y URY W o

¥RIAe] STEHd i B2

TEgem -Tdd AR T ST TSl e
Sa € R uw afes qon Feafer femed
geafe gt Tt ¢ ffeed IR W T e o
TAAH A T 7Y AISt dea Hafad Bt o
J-qUel o1 FH0T T aTer geelt o iR Gfoha
3Maer aell § U= S aen S & ge o

FFA @Al &l Iqua o= d9 dk o @t
2 S I dfesieh Te ST=Isitd il o foRiEneTe
F Jed Wd 1 e Sidsid 9 Jot ®9
T y-37rpfa fFmi 6 ot 5ot ® 9o afesit
Hferad = w9 ¥ qfF faedo 5o g 2
9-del Gageiel 81 A 31 fafe & fag
T W R @ § qU THHT UF TS GuA
SYART HIT B T Gt Sl 1 eddd o
TR0 % A (Sustain) ¥ FNEH el 2?1
T 3 GOl w1 sTfuss ed fwar 21 wd

T TaE H AR * fau SwEEt ?1 gem:,
FAd g ¥ W el g0 URa S aal |

ST SWAM &A1 en, fohg wfos § Sieq
frate = fou sHent wafe Sarear &1 9= @A

IEd gIer Bial wal ¢l e w9 9 STt
g ey ot wferg 8, iy S9! o § S
Bl 3EeH dreod € TR eRiae gedl Hedt o S
SO BU 9@l dal Ud geal °oh IR 3gd
ider ool ¥ IFeRd e el © ael 98

AW ERIAel oF AR 9N i agd el TafH
(Herei-gTRi-al) | SMHR e g & qe e
S S9ch Y9I, S RIN 'Qf_if RERIN a; n Y]
g1 dared (fava) o aga &g 1 9 3 &
@I 2| IfE 37 gieranedi, forei exaet i fafa=

Tder gREd=eiel 21 9/ dell S afesTe

epR oo 3R erefi 2 @ €, du 39 uSrl &y

(Exogenic) T oTde dall @l Tqsifid
(Endogenic) e #ed & afesitier ol
fopameti o1 uftome i 2 S g€ f-emefadt

yhfa f@ =g ffifa ®, =1 @ue fan s @
Tofy=a ®9 9 9Hg 9= S B 99
FH FH wd 9fgw ok fau sHeR wWew ?g

1 faedur (Wearing down) den «ifem/f=

3TEvIF IUA ThT ST Thd Bl

Reprint 2026-27



-3 Ffehamd
- 3TTeRfaeh Ufehamd
(Geomorphic Processes)

mﬁmméaﬁaﬁmaﬁﬁ
YR oh Tl W SAdSid Ua dfegsieh sl

N Hifaes aE qe JHEe el & eI

qaat o fa=ma o aftads 1 9-smerfas gferamd

#ed 81 ued faequ (Diastrophism) Td
SarMEEd (Volcanism) Sidsid - STehide
yierard ¥, S SHY UYEdl i THE § Hew |
foafaa B1 eruer, ged eRo (Mass wasting),
3TEA ud s (Deposition) afesitis
- Tehfash Fiehard 21 kT 39 oo H fawar
Y faa=m fean w2

gepfd o fordl off afesiter o (S9- <,
f&w, o zenfe), S et o Uil o e
(Acquire) e UReed w W GeH B, Wi
Y-3hfad HRF Hel S Gohdl 21 8 Yepfd oh
I qwd BTl YAl o IO Tfgeiiel 8 S ®

41

feparelicl sHmar 81 f:HdE Teamhtn Td @
YUl o A | Tfaeiierd GHa el § 3
3TREA, Ufaed wd o ot 7€ 2| ey
T UH 9 © foeeh Wieww 9 ¥H ead 9
Tyeh ¥ Ted 1 9% 9% 9 § W el oh gt
vereff & Hoed 1 URY A g1 gt Heer,
o 9 geal o A B A Hag W, JAUM
FROT & ufed B 7, 99 o9 X 9 A w1
1 AR, qe1 =4 9 @ &5 § 7 9g |
& Wl AR

SLEIEG] tr!%mrri (Endogenic processes)

et oF AR ¥ Feper aelt sl 9-3Tehfae
wfepansti & e W@ 9o Hid e €1 gest o
31&T T Hell sTferenierg: Al foraneti, =oH
(Rotational) W8 SARIF =HUT qol Yeaft i
Safd @ S FH g SO Bl 21 g-ardE
AUl TE X H Tehel S YA | U el

TSIl i B @l oh WER o S § @R free
i F f8fud R <9 T g-eTeRfas wfeRand den
-3k HR& oot dfgsitIh, AR
TR Y 9 TAT-3T A el ¢ @ 58 Th o
St B M| = B 1 ol B o

Tk WA Tk &t BT € S RIAe oh i
% Y STIYIH BH W U9l @ S ®1 T
FNF (Agent) T Tfaeiict Ay (SR- gafed
wa, feardt, ga1, @l T uW senfs) ® S
YA o TSIl i T, o Al qen fAaifud
F T ™ YRR YARIH od, YETd =,
feal, a1, TR, NSl TS i 9q-3Tehfaeh
FRE HEl S Gohel 2l

1 Y G T -SPfah FRHI TS

9]-3TTehfdeh TfehAST H SR HEAT SEwaF o2

eI, B oh FeR |t Tfaefia garet
& Gfepa sAH arelt fgemeAs (Directional)

qeel foequr (Disastrophism) Ta SATHET
# Rd FA B g-ddg YEU TS R H
SO YATE, 9-T9el i Hies Ud el § SR o+
HROT TSI Sl o HE THA TE B 1 3T
forerdfier gr1 FAfd ot -adet =l Hag TeHaa
B 2l

Yed fawuur (Diastrophism)

gt gferamd St q-qdd w1 wafad, seenfd
den faftfq et &, veor faegw o st e
gz frefafea wfmfaa € @ (1) e
I oF HWIEAH | gaq (A0 qe §-9qudt &l
Tl U Heivl ufgAl i geIfad w aTel
gl gferard (i) RIS ok @S W oh
ey a1 faepfa o word HeTg WA e
gferard, (iii) oTdelTeRd BIF THE o
% HRU IUA gHd, (iv) T9E W &

\ ~ . . o o faY o
Hfas ¥ae o ° wie faadent &1 ffer|

9 BH oh GIU-H1Y SRAd ok Uil W g

e faadfTe/adaft w1 9feren & q-99n

(Stress) /ol @1 3T9cHel Tecarehtsh Widaal

(Stress) @& TH SOR-9E S RIS i

a7 & ®9 | dieurar @ fasha =@ S 2l
TG T o RO WIeR0 faepfa g et 21
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Yelaet ged frafor gferan €, Sifeh WeTE Tl
e fafo-gferan €1 wedHl, WeE
(Epeirogeny), gohd Td wie faedfis i
gishaell | -TUel H v qen faw g wear
g1 3 |t ufemanett o SN0 gemE, EaH
ol daehd | Yo gl ® s wereasy

Sl 1 T SRa g 2
@l (Volcanism)

SATTgEtar o Sida fuselt g8 9l @
(Magma) &1 9da &I 3R d9ad 1@ 3Tk
Mafeh qem o SorenqEl Wwa w1 i
offera gfar 21 3@ qs &1 fgda swE &
SeTTE vt e fUse s o e diet
Tftieh o STAd ST @Tadl o agd § U&ll o
faega faaror faan < 97 2

SIS T sararq@l skl § 9]
A=Y

Sfgsiter Ufshamd (Exogenic processes)
Afgsitr gferamd Tt et ‘gd g fAuifa

e el Ud deida wiwal § b
faedfie (Tectonic) HRehl ¥ IO Yaordl 4
I L B

9 A HWre=d TR @1 A yaoar atesitien

el ¥ frafa faadfes st g fAfda

B 872

TeRYY 90 Tt g ael Ead W
FHEG Wl © 991 © i feen o wered Wi
et 3l T U IR & W STIIE oA i
yfdeel (Stress) ®&d &1 2/ gl § yigee
(Stress) #@h1 Ta f@=@ (Push and pull) ¥
S B B1 e faepfa ufta Bt €1 eRmae o

T o TR Gfehd 91 3T9&YUl Yided (Shear
stresses) (faermem =e1) = &1 o4& yfdee

e it % e fgia

[ et s |
! !
@M 3T9E | | e | STREA/ qREE
ﬁ'(z_;a/ W?{:;IW/ e e ——
. . el
g wEEfe fomar

forx 5.1 : sFT=SIEA UfehaTe Ua SeRT Wah o

Yidad 1 9RUME Sioig fowemE (Angular
displacement) =1 fogdu/fFger (Slippage)
T T RAA o TR ey gfdead %
Ffafiea stfvaes gfdeel 9 off ywifed &4 ®, s
HT HNhI, SG- qOHE § qiEdd, foreer
(Crystalisation) Td f&er gl a1 2 €
T gfehad 9H=Id; ol (Grains) o
S o S ol Glell Sid ® qen faed aerel
el <4 21 36 YR, N@ed o yiel o fE
(Body) ¥ ufdeal @1 foerrd eTdem™, g8q &R
oM, RS T FHEU0 H1 g wRO7 R

fer, oA W fafi= YR o Sieerg gk
ferd € gafere afesitie g-emefas gferand ot
Tk TR W S WRW # 9 el ©1 drdehd e
TV q @YUl SedEEd qw ©, S fafae
yferansti w1 fFrafh w@ 8

qefl afgsieh g-Tepias Afhanst &l Th
T SISl 3FressT (Denudation) o
a1 S Gehdl B TSRS e i e §
THIed (Strip off) ST AT SERUT TSI Y&,
geq &R, HUe, TUEA, UReed ofe g
o giwfera frd s €)1 wae fos (fast 5.1)
TSR UichameT qen 379 Tl Weh ol i
Tolien B SO TE TR B WMl =iey R g
Hieha o Ty wen fefeme ek aer 1 Sl et 2

Afgsitn J-eTepfas Fframd Th &9 ¥ T
& o fy=-fa et € St for e @ fF gedt
& YAe W dTNd YEUl o RO fae-fae
Sirarg wew feord & S foR sterrsia, digdr wd
SeA-oel faedr ® fa=ar & g S B R

Jedl T eREd o Ul Wi digar @1 ST

A9 T 01 Soferg & & Hewqul e € S
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9-SMTepfereh HfohaTd
o fafa= g-sterfae wfsraneti =1 Fafm

&1 ol w1 U, YR TS faaor, S ygeEd:

43

&I T il &1 e fo9ie Sl Uk Wik ok
gfa gfarergol qen ot ek gfeean o ufa gfaiy

ot e qrehd W R e ¥, afesiten g-erefaes
yferanel W AT Y9E Sl 81 fard=
Strarg-gset | fafa= St qwi S-S
T IR, IfumEl Tl W @ W aieEmHEt
Tl 1 TUET AUk AT Wi SN o6 RO
T fa=ar o St 1 A9, 9 R 9 U
feom, v St AET T YRR, 39! e, auul
Tg ol § Y, dr9ed k1 offeh i,
feqertor W fusie@ &t 3mgfd, qUR (Frost)
T HI TETE TS W TR oF HRuT TR of
Hﬁﬁgmﬁ 3 9-3epfaeh uferamd fi=1-fi=
B 2

Tt dfgsitier gfehanet o 9o THAs Weh
a1 A1 BT 87

g TAaet R GHE B al dfesiHe
J-3Trepfash Afehaneti o %@l 1 Tear el o
YR TF G W R it 21 =T ° aeH,
931, &R 1 QEiiwgEs (Orientation),
geh1d, el i IURAfd a1 STfufeerfd, W&o
T, ¥k @ISl bl h3RAl AT hiFeTdl ql 31
T eh GagARiierdl, Il (Permeability)

I YTl Tte gimferd ' T R

Ecace iR iiE]
>3000 faeHt

M et &

[8] wmr= @ srean T o w5 aa

=l = =t e

WGl ot & s @ st =

E@%awqqﬁﬁwaﬁmﬁmw

fora 5.2 : Toram™ Ug Uy Hed it e
(B, 1967 W BUARA Ta WoirTad )

fafa=1 wehR &1 S ST oo H fea <k
IO - 3Tehfaer fdfshanet o ufa fafa= afay

e & wehdl € fafe=1 Sioamaet gemet o ww
fae YRR #I i g-oTRfak wfdfeRameti o
ufa fo=i-fa afell w1 wfadier T&qd s Hehdl €
3qua o f9=1 <0 T HEd @l § qe Treetd
H for=ar 1 HRor 59 St € stfuenie afesite
- 3Tehfae wfafsransti 1 gwre offer Ta w3 =il
? qen ety o e (Imperceptible) &
a1 81 Sefafy ® T waq #ifd (Fatigue) &
HROT Sl w1 dd TG Y gAIfad wLar B

Iad: TE 92 e B A € fF R W
fafe=ar ==y g 9 9 -0 oF g9 §
Gefed €, denfy efdel & ugel % YeR T
A B OSI®R, -3THfaek Ufchalsli TS 3ok
Hfehaar W H i@ AT o HRU Tk 1 TH €9
o formm w2l

T dfesiieh §-MFfask Uferansti w1 ==l
forega faeror wega fepan o @)

3UeT (Weathering)

39T o SAd AgHSH ™ dw@l i EXAe o
el W T fRan dfmfera et 21 erger
& AW E IEE gfmard € W gYs =@
(9r:) wHfess €9 § *RAA oF Ui R
gt et )

qUeTd i WYH T SAaTg o hEl
& HeAq 9 Vel oh At fawred
(Mechanical) a8 TaEfis faarss/
3Teed  (Decomposition) & ¥4 H
Rt fmam s WeRar 2

Jfer, stue H URref w1 agd-dier st
T0 Hee B © 98 T WEeH (In situ) A
deeeH (On-site) aferan 21

T 3T9&TT o hRUT HH-FH B ] TS
it g afeed &1 w22 At 9 @
Fi?
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srqerg-yferard Sfear i), Sorarae,
TUClehfdeh Tel o&dfdeh hRehl GRI Uehicld

(Conditioned) Wt € 31 @Wad woerg

e it % e fgia

AT IR YR TAE, Td 3990 Giada
(Shear stress), (ii) d9erg | UftedH, forea

@i H gfg W@ uxpel oF foRarRardl oF RO

fomiy wew B A chad 39er WieRAd eifig
e Hed w T ff Th See ¥ W
Serarg | fa=-fa= gt @ (fe 5.2)1

fomr 5.2 ® fafs= Soerg usen o staer &t
siferd ifeTT qen 39 Ui faaror st qem
Eqisl

Tqer Wiehanel o o W@ TER B : (1)
TEEfTE (2) wifds @ Fites T (3) Sfae
T U his Uh Ghal Hhidud & STohel HH
H € W T R wh ufeen @ eifues
meyul AMEE <@ S Gehdl @)

TR TUT wfehamd

(Chemical Weathering Processes)

AUerd iharet &1 Tk g w9 fF faeram,
HIAHEIRLUT, AT, STTRATRTOT T AR LT
Sl o erqeed, fadE steral AR
F@ w3 2, st T vt e g gem
(Clastlc) srgeen o gfEfda & S ?
SFITSH, ¥R 5, GaI-Sdt Td 3= ATl
1 gferan g1 FgT 1 =R Bl 2| sHH
ST oh WY §A TF a1y, (AR qe He
erRaTFEEe) w1 fagmmEar @t qHrEfis
wfaferanet &1 da fa 3 & fau smaves 2
g § foume & SRstieEs o faid
dien’ wd wygent 1 Syumed yfamd wTeA
SESNTAES 1 AET i oaqr < @1 fafa=

@il T TEEeE Yidfrard fret sTaememe

¥ yfaferanet & 99= & e <l

Hifaer smaea wieramd
(Physical Weathering Processes)

3= &Rl (Expansion) &d, (iii) &RT
TS A ekl ¥ fEfaa <ot @1 @@l T H |
FE T A g = ead Uit o S
I et € forwen uRom Siel & fawn
(Fracture) i1 g1 sifas o7uem uferaiei o
sAfuhrer A faeror e @@ & fH® 8d
(Release) o &R0 Bl 81 4 Wiehad @y wd
T Bt € W hE 9K Gped s foro %
HROT el o Haq #ifd (Fatigue) o Hereasy
I Sl w9 B T Rt &

JAfaer w1 UT 3rue™ (Biological

activity and weathering)

Sifeer erger, Sfel 1 gfg o1 FEed @ Sa
JTYEF-aTdIeNul U§ Hifdes ufadd 9 @fisi ue
3T (lons) o T it fown | TH IEH
21 Fgeti, el <el, T s S Shal g
foa @ied wd AfST (FHE) & g TE Gagi
(Surfaces) 1 fafor giar 2 foed wamEf
giehal o foT s (Expose) Wag H H U9
B o Y | FWerEdl Herdt 81 | seafaar
F T H, ©d AR wd gt °
FHeh Aend URIet ° 9y, S TE @St
& fagor qeon S9H T@ WUk Tnfud &
A weEs B 1 Hed o ol ud aget %
wered; gfieh, FIeifh Td o ot S el o
S H IAREH < € fed e el a6 ge,
&ROT A o g Sl &1 Uil k1 WIS oo o
el T SeReEd e Sledt 8 qe S% A
21 (Mechanically) ¥ A€ 3Ta-3TaT T
i R

ugT o faviw uwrea (Special effects
of weathering)

Gfqr o ACE UE-TFaN Fo I
Tl (Forces) W sl &t €1 3 W =t
frefafad & ghd € @ (i) TecRds od, S8

YR
SO S TRl @l difde s ufeRaned,
T GpEd Td hod qUl @0l (U™ ok
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-3 Ffehamd

Faifa k1 ST FHT B TIWeHA TH qROMH T,
Hfepan &1 91 o 3MUR 9 & FW F AR AR
TR YHEER AR o €9 H Ic@fed A GAHA Bl
2 fomer uiommeaey fasdl 6 M Hdg 6
femion g 21 eTusTesha 1ol (Unloading)
Td AeRH UiEd R U S Td HepeA
RO B §| STIfeshd Tas TS < ShHYl:
AR T g Gped ¥ SO 2 &l

AU kT Heg<a (Significance of
weathering)

3aerd gfehard Yol i BE-BI THSl W ared
AT 9 haal AR TR U9 ga1 fmfor o fag
ot R wid € eifuq eTRed Ud g'd Hee
(Mass movement) o fau sft STERET 8@
&1 S 7 ue 9 -fafaear yged: s (areafa)
FI T T A oA, T9eRE WA (Weathering
mantle) &1 TewE W F & g1 afe ol
T AU F B A WS hT HIE Hew Tl
Bl sHenT 37 B o eTver g@q amul, STIEH,
SedEE o oS0 W WEEe Bial € A
TAATR AT ST 1 TROMH €| Tl shi 379
& frauur U stefereren o fau sifaHewerget
2, s SRl @il SH- e, I,
tegfafTam, qiar o 3TEERl o WYEIHR
(Enrichment) T8 50 (Concentration)
o 7% GeE® Tl 2| oT9erd gal o & wh
mewyul gfeRa 2l

STE Yl H1 TUeE B € Al 5 N
T STt 5N TEEf den sifas e
o Wem W WHEARG 8 9§ e 3
T TR T RO B Sl 1 39
YR o 3794 o gU fod1 agqed usrt
T HhgU YA SR qen oTfef 3fte
T ITRT Ted YRHUT qAT IMEH o foau
o g B sEieRt gy
FEd 2

45

Fgq Hoe (Mass movement)

Ieq TAeH o Fqid o Tt Hued o ¥,
o 9l o1 geq g (Debris) TEcTRH0T
o WY Y9 o HRO T o6 ATEY TG
Bl €| 391 arcad € T o, S, few & e
I Th M ¥ W WM T Fadl 81 e,
sifug wetan off o7 Wi 91y, 5@ A1 few o
4 €1 98d He™ Hl Huer T TS 9 e @
Tehdt & foaeh wereey el o fowd W el
w9 gafed e § foeh sfia famdo, =,
WaeH Td U (Fall) Sffer e €1 ey
I YR Vol TS ued ¥ U weft wel W
AT Y& Tl Bl T geq HeeH o fog
aqer e T ®, Wg 9% 39 SgEl <dl g
e e ST @lell W STUEad gere i
3Uen wgd Sifyen Wiehd el 2

Ied HaeH | TEwYu vfad HerEsh gl ©
aen &g ot J-eThfash FRH S9- yarfed v,
e, arg, TeX W& URY g8q e S ufeRan
T @9 w7 ¥ gfmfad 761 @1 s o1 € fR
Ted GuoH SRS o IR TRl STl € FEfd
At T WEer (e YUl ®i el 9) U
T ¥ T WE H B @A e R aeed
e Sl o i SOl Wi TR d € e
aft oEEe B B SW Wl ugief oh ST
TR ¥ TEAR e ¥l SHas SR gad,
Bl &R def 9o, 99, doar ¥ gk gu
&, @8 7 A1 99 o, T e, JHATER
Tul qA IS T AU goq e H HeHh
T 2l

Jeq T 1 Gkl o 2 HRE e &
3T URR € : (i) ihfdes o pid wieEl
TR TR F TR o fewd o SUR w1 g
(ii) =@ &1 ggurar ud e 4 gfg,
(iii) wserf o Wrepfdsh steral shfsm s ok
RO I AR, (iv) TAfH® aui, Fqfa
Td <1 o gt o Hed (Lubrication) g0
I YR, (v) d o1 &1 a8 | 9 =51ed
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e it % e fgia

I AR KT &A1, (vi) 9ehd MM, (vii) foaemie
TN YT a1 shd (Vibration), (viii) steafes
repfas @@, (ix) siell, Sawrt g ke |
O W1 ¥ S s vd uRomeEsy. gt
T A @@ o e W 9 &1 A i W 9T,
(x) Yrehfder a&afd 1 STenyy fomn Heed
& fm= 9 w9 ' 2 (i) erwe fagemm
(R gfg o 7= HROT | I HT TR
forgema), (ii) 9o WO (iii) See|

Juge (Landslides)

TEEE STUhd g Td 31T Hee €1 3ad
waferd g el Iered STderaan Ik Bid €1 STEer
FEq F STHR TH Mepfa Vo # sfwawar =i
Yohid, &)U ST 3791 QAT BT a1 SAMHA W R
HA Sl 39 o9 § Ul o HIed o YN o6
YR W o H e YhR o TG UgaH T
Hhd 2

o, TSOw Eoed ®ar ®, o Hed #H
qyg-a79dq (Rotation) o ¢ Yad-Harel &1
TH A1 Fe Thiedl o THEed (Slipping) i
FFEdn wed g1 gel o fie o uvH-efedq
o fo 1 "etan 1 i ded (Rolling) a1 T@ad
qordl Wae Hhedd B Heldl e d ©e
(Vertical) =1 Yaiel wash (Face) ¥ fHgl
el &1 WiF: sl U el 81 §El S A
99 % A9 YUE VA ged o TEod i 9

5.3 : WE-AUTA E|T, 39 U9l ¥ 9rRar &t
& Trere franferer feurera  @emet ¥ Yeaem @R

e FEd &1 dig ol W I Waed J9gd g
g faeager g 1 fodt 5.3 i g/ W g-w@er
H W™ <9 71 e qfd SR qd Si"
AFRIRT o U8R Waad T THdd Uid o
w9 4 =fed gl ¢ fdt @9 <@ o @R S
Tel F o 9 3 W@d g was €9 9 fr
3 dT (Fall) seard 81 Sta udd el ok
Teleh o SUl HER | il © S 39 3 Taer
(TS vered o e qe werfed B 8) 9
T HLA 2

IEq &0 A g8 Facd § § 3ok STIHR
I H yresrael! fHe YT 22 WE 2
F g1 Y hi g Jae g¥ed (Rapid
flow movement) o 3faita Gffera faan
S HEd 27 UE F B GEHd © Al
F &Y ?

TUR < H Hore STaue e JEge feHerd
H g1 Tfed e ¥ 35k 37k ROl §; Ueel,
e, foedfen gfeswon 9 wfwa 1 =@
AfHieE: WaR Srell T srgEfed
s -wEfed werel @ & g3 B THH @
qeqd A el g 21 fedwed & ge |
AHEATg, HAleh WA ohial i HHT TG
gaT Fafi Td ufv=dt qe o fraR afves
HTE {UETRq faadie! g ¥ aAfued Temi
(Stable) © @ wgd w3l et & fftfa €;
R o off T dRIedl H "o sayE @
Saft et @ Tt fewrera ®) it ufverd
e Td AR H T We ] Td SR h
1Y i €1 araehH o e T qrg g
(Ranges) o @HRUT IifAeh 3THeT FEI=
B B1 o6l @y ety | eifen oo gt 1
31d: 3 Al | JEEed g qoel saYd o
e 9F: @Y 3 9a9 (Direct rock fall)
BT 2l
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9[- STehfaeh Ffehamd

e T FAgmur

(Erosion and Deposition)

AW o Adqid Uoll ok Hoad I eI
(Acquistion) T& 37k UREed &I wiwfed
foran STl 21 iR 9 9 ofus@ 1§ 3T
foRansti o Rl BR-BIR THhel (Fragments)
H zedt € @ STRSA & -SAhdF FRH S
fr wenfed <@, simtet, feart, o, @@l
YRIY IhT Tk TUM W TR T T &l o
SICEERS M Cl-c o ce i ol ol s ol > rov B o
faft wxd 1 g-omepfask FRS R uRewA
o S a1l ST -Hers g STIEdT off STIEA
¥ e AEE <A1 81 STEA g S=AEEd &
freftentor gt €, el gygva fasfia en €
T A9 € T oT9erd eTaeed | werweh 'l
?, Aifeh 3uer™ 39 o ferw stfemd <om &
21 37U, g8q &NU U AR et &1
gferard &1 g8q Gued Td TRed H A 2l
Ied oo | 9 Hefdl, =R 9% Y&k & e
TH, TEETRYU o SRV W AERAA GRS
€; Wq yeTesiel Wl feur, ol ue e den
arg facifad @ed w1 92 @9 ¥ owgd: Tw
AW & T S dd H BN AT e
Yferd o fou SwerEt @1 s fe fom w@en
50 9 T ® fo owed wd uftged S
TeseA gfepard Tfas St g el giet
g1 oael o a1 STHEA Ud ufieed 9y,
yereeiiel So, feAr, ol we grstl qen i
STl gRI Bl ©1 38 U G | ek Serardel
ot g et e 2

F Y e o $9 A A SRa Hi
o Y Hehd €2

3TREH o T 3 HRhI-8d TF GRSt qen
I ST 1 1 Soarg N FEtE T2 g
TR I T THed o AWYR-ded W H
F FId 7, Safh GfETd S w1 wHEd:
fdl &= 1 o7fews (Lithological) formarsii
3R freifa e €1 3Rk def T gereier TE
ST W € @ hdd RS (SAIRA) STRfEE

47

0T Bi §1 ST 7oA H BH STWET o HIEh
B FfHa gererfcal 1 oo weqa w

e ST 1 IO B Bl @Tel | et
o RO S 3TEH o hRehi oh of | Al T
S T RO TR T &0 YRS Bl ST
B W s H, Feuw owga: fRd wRE #
FE T B TR WA A 9% H gen ugred
f4eifyd (Deposited) e g1 fgmo @ fe=
9T (Depressions) R S & T TG &
e, - YRt S, fear, arg, oel, ar
e AT S g] docied e fHamu %
HRh o ®9 4 f wE HE AT A L

3 T &0 & SR &aad W
FIaT 2 ST I o 1A ¢ o-STehfaat
Td 3% 3799 (Evolution)’ ® fawga €4 @
o T B

&q HHe T SREA aHl § Y1 H Th
M Y g T W IR B 21 S
T T & A W "ehd € A1 N A
A F? F el o g o e wAfw
AW Hd B Fehell 22

et Tmiur (Soil formation)

a9 drel Wi g W Sed g¢ R@d 1 e HeH o
Ted & 3R g1 % Yok W 3T B 3T G
Td T, SHAT ST FA ¢ SN Uk HUS W
oFf gt o St @1 AUkl S ITWE gl ®72
1 G oA Fohd 8?2

I TF TAAS AeAd § fSed 9ga o
TR, difdes e Sifaes fopad seRd <erdl
@Al €| Ta1 AU 9T 1 IR €, TE g
o1 TieE it B1 78 Uk IRecAeie Ue Tk rEa
o T TEH agd G faevand dem ok Ty
Il @l €1 Te dehfeuss €9 ¥ I SR
1 ok T 3T B Gehel 21 AfE TS oga anfuh
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3 o1 5gd fesh o Bl € d Sifaes foha w1
a1 &< B S 21 Afg se ufwel frdt € o e
@ W ? o gered o S 2

a1 fafor @t ufehamd (Process of Soil

formation)

71 Tt =1 geeA (Pedogenesis) Taad
auem W fadt w21 Fe emert 9Er
(eTaerlt ugred k1 MewE) B 7 i w1 g
fraw gar 21 weugd usfdd eEr o1 ey g
e & e, aRfen @1 o= frpe 9Y S
FTE TS oEeh gR1 SUMAR foht S 81 YER
e 989 o 3feT HE Mo Sfta A eE W H
Wd € Se wd del o g9 ey gHe o
THAHT § T B B URH § O o9 T
& % 9fg & Gwdl ¢ o | uferal o 91
SN AT T SIS | 98 o e | gfg gl
ot 21 el w o A= a9k @ w2
foar oA 9, SFeR &l (Particles) i
TR a7, 8 uwel &1 g9 (ER)
fosHa Tl €99 &1 e & Wl 8l T YK
A~ 0T A 1 &A1, o1 o FaI9 o71fs oh
HROT Adqd: IR, G & Sia-3carg. Ik
ey 1 fAEior g 2l

F e gt o oo o fow qoiey |
SaEE 82 A 71 a2

Yeretstt ge1 fo & T USetoie Tk gal
It 2 2

et faiuT & wRek (Soil forming factors)

a1 fmfor o9 99 #Rel gR1 FEfE g #13
FRE B (1) Fa gk () (ii) TrerRfa

e it % e fgia

Sie7arg (Climate)

Sterar] g1 i § wk meet afera R 2
a1 o fasm o o Soraedl il § TgE #:
(i) YU, oo T i) hi SRENAl o
srafy den Smgdr, (ii) dveRH § W Te ofye
o=

7o gRTef/A (Parent material)

g fmio & qa 9@ fAftera Feas wRE
21 7t 3t i ot WM (In situ) 31 3E M
T S{UeIfId e Heren (et ge1) A 9 W
380 (IReeTFd TI1) B Hehdr 71 g fmfor
TS (Al ok ATRR) G (THA/JUH
HU/HeTe o KU 1 forame) qen ol (e oh
@fsl Td qEEfe A W AR s 2

el qY o Sdid STUed hl Wepfd TH
IHhT ST qAT SAERT] ST TETS/HIE THE fo=moia
T BId €1 TEE MR Y W geh | S ©
Tohdl € 9 STEAM SMER W HUH e fa
Tohdl ¥ Wq v GI¢ §gd T (Young) e
i IRuee & B o geie Te ge Sl o
TR | wf Geer i 1w =91 & (Lime
stone areas) ¥ ¥, S/l er9erg gferand fafyre
wd fafes (Peculiar) gt €, fafzal o1 9@ @
e Hey @ 2

weliepia/3=aras (Topography)

et I 1 Hifq weeRtd W wh gE ffteR
ik HRH T TR T uS1ef & STresied
AT SAEA BH HI g Hi fRIOn oF Hay H
FIferd it € qe TUelehid HUqelid o SU-Sdel
YaE 1 UfhA 1 g1 uSed o Hay # off
goferd s 81 e @il ) 91 f3welt (Thin)
TN FUE I=4 &3 § T/ (Thick) it 2

(iii) Sy (iv) Sifas fpad @ (v) @
IEd: g1 FEiv SR g% ®9 9 wRRd ®d
g Td TH TR & wE HI qAfAd FQ F| AR
Hfere fereror sweifafaa 2

fT Tl T8l ST HE qe Sl sl gisEon
(Percolation) 3m=s1 Tl © g w0l wgd
IRl Bl € UO/EHae esi | wieRr gt
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Y-eTep Tk wfekamd
(Clay) o HIZ TR 1 faehmd & Ghal € qe 5

gt o TR UShAIRIU o WY fHgi/AR &1 W
off e () B ekl 2

Sifas ferard (Biological activities)

FIE(d STeR T Sd S JA g8l WOgRY
den o | off foeme wd € g9 ¥ Sa e, T
YRUT I &THAT qAT TGS TS Sed |
TE@eh B 1 ga e g1 ki gew fawife S
- U F B Fw Sfaw o S
TEH o4 1 ety H i g9 € ge1 % ga
vererl o @S o fafesE o e 3
SR wrE #1 TEAa 3 wd T Sy i
fafeai & of@ 1wt ]1 S ety ® gAw
Thd B ST B, iR FEl SeRiigd dfg
it Bt B1 SU-sMehfek WA TG We@rg H
T deRfiad foraet o o stfaifsa Sifas
i o 91 e (Peat) o W& fawfaa @
S 21 e, ST ud U W@ wedrg |
dRfEe 9fg @ feard wem e & qen g
et siear o eferdiepd 8 St @ fSed g
H g9 &1 91 §gd FH T 9 g1 deRfEn
e G o St gel W g ATgeie o
U TEEtTE ®Y § qiaEfdd #% %d 8 fere
el g ST TR ST Gl @1 39 UfeRdAT i
g fefor (Nitrogen fixation) wed 2

49

TEdl & a1 ueee (Host) el o foig enwehry
Tege fauffa wea @1 =i, He, g,
Fas% (Rodents) IS il 1 Had INAAHRT
(Mechanical) @ @ €, Wq g1 fafon & 3
Tequl gd ® Fifedr d T Hl GR-IR FHR
9 * wd €1 e gt @ ®, o Sk
IR § e areft fHgt &1 Ted wd W@eE
uftafda & w2

FHrcary (Time)

a1 fmfor & srematy fe Hewgel wRE 21 g
o wfshenett oF J=e | o aTet e (FH)
S STafY T st IR Td 39k W (Profile)
o1 ferpra frefitor et €1 sk g1 aft ufus e
2 S ga o w |t wieherd we e qe
iyt foeht@ i g HERa wdl ¥ 9 99
Teal (Recently) Faf s figt = femet
fea1 9 fosfad gad q&u/gan (Young) AT St
& @1 3T G&R (Horizon) &1 19 @l @
ol A foehfad Ger fierar 21 gyl aftges o
gt =& faem@ =1 Ut gRugear o fau =
fafsre (Specific) wemafy &l 2

1 g1 fmto gferen e g1 fmio faees
HEh! 1 ST HT SAEITH 87
TR FHvT-Tfohan ¥ STy, e Te gd

TeSifa®d (Rhizobium), TH YR 1 SR verdf Fiftepa Frises i 990 98 ST &2
Sigael (Leguminous) 9 & g Tferat o
IS - | ¢ - S
1. E@WEE W
(i) Frefafad & @ o9 @ w sewfas gfewan 22
(%) frem (@) SarerEEa
(1) ged-fasqu (%) 3TUEHA

(ii) SorEE i frefaftad vl § 9§ frd gwfad et 22

() T2 (@) FRSA

(m = (F) gt () @Em
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(iii) weren sauE w1 fwg ooft § wftufea fean s gwar 22
() EEeH (@) dig ol 98d Saer
(1) #HE YaTEl g8q HHer (91) STAdeT/HHA

2. Tfafes wvil & o€ e 30 vt § i
(1) 3T9er geet W S fofeaed & fau Saee 81 d?
(i) 9ed Gee S ar&faeh, @i Td TeR/eem = (Perceptible) €, 3 11 82 Eiag
TS|
(iii) fafe= Tfaefiar wo wifmemch afesifer o-mepfas wRe 0 & o0 o F1 go=
1 G w72
(iv) @0 g1 fmfo & eem u erevaes stfemar 272
3. Trfafas uodl & ST e 150 vt H i

(i) “TUR et §-oTepfaeh Wishaneti o |1 faliumeds (Opposing) & o @d &l
He @, fad=m Sifsm)

(i) ‘ofEsiter 9-mepfaen gferard st sifaw sl g =1 7 @ 9 et €1’ s
iUl

(iii) 0 ok T THEtE SueE FRAd TR T ¥ WA 22 A &l
TG AT HifSu

(iv) o fod venr gay fmfor sfereneti qen a1 frwfor e o o= R o & &2
Sfefar Te Stk feraneti it ga1 fwfor % < Heweryul wRehi o ®9 § 4 ffveh €2

ST R

3T Tqfaeh faem™ eTehfa/S=are™ T8 91 o SR W e, §9d 3T9e™ Yfehansti ta
T o a3 fesivared sl WiEy we sifra wifs)
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(S

gedi o eRIAA 1 HUT FH A TEiel W™
3T 1 Ulhal oF TR Y-3Tehfdeh FRH
- yaifed S, 9fied o, 91, T qen
T WS H Bl A FE WEd & § T
WG A &Y &l §8el <a ¢ e
gfsha ST Ufshan b1 qRom @ i femo 9
off eRTeld ey o qiedd 3T 2l

i, 9% 31eA™ - 3MeRfaal qen 3 fasm

11093CHO7

-SRIl 9T ITehT Taehr

St & o8 - strepfaat Ewiala gidt 81 faerma
H1 TET 1 qdd &k TH a0 H TH - 3TFA
T T Y-APHA H A TH Y- PHA F T
w9 9 T &9 7 gfafqa sF &1 e §
21 3T AU T8 © TR YAF g-oMeRfd ok
faema =1 T e € SR W & W S
IRTdT g3 21 Ueh L&y fashmd &1 sragene
Y ToRar € fSgRt qo Sed i eraenet

T Heifyd 7, o10: Hod Teel 98 S foh -3Tepfd
2?7 GURY VR H B 9 HEAH STHN ok

qEE Y-3MMhfd Head &l

3TR gedl o BIE | HLAH THR o aES
H -3Thfd FEd & A YgvT A 72

Tgd W wafu -smepfaai faaet qgvd
A €, S et o faega 9mT €1 g&E - eahfa
F AT G SRl STHER o e B © S
fF F® -ufrael @ 3o wREl g7 i
g1 erfrhat - smepfasy wfard efidt wfg @ %
H € IR T HRU S SHR o A el
U oAl &1 Yeddh - SAhfd 1 Tk URY Bl
Bl Y-3THfdA ok TH IR I o AR SR
AR, 3Mpfd o Wepfd H w<aid ofmar &
- 3Thfaeh FishasTl o hTehdistl oF TRIAR eiH
el A T o HROT B L

Serary aHt aEara qe ATl o AR
SAoqa &fqs TeeH o HROT, - SRfash Fferansii
HI A G A wWE A Yfmad w ufafia @

R CICES] LR ICEACES IR |

Tt 2
q-oTrepfadl o o & I HeEyUl ee]
T 22

yarfgd et

s wREl o, el ercafies ol gt @, gened
STl Fed HETIqUl -eTepfde wRE T S
¥Ael 1 TR0 o fou SoRerl B genfed
Sl o T q7d B T, ¥NIAd W WA o ®9
el g YAE B T, HEd gaE € =
wfeai o fea, witet & &1 § "=gd @l
yaifed S gR1 Ha 2Aferay TRfSa Terey
T JaUTd] o STIEY d8d! g8 Aadl i SRS
AT | Fefd 71 HeeR |, I gTel TR
WG o R T8 el § giafdd 8 S & 31
qRuTHEEY Ffea 1 9 ®H 8 S 8, foed
fHei9ur oY B 1 49 @t | oedt g8 aRand
Ff Fo Feifid g-erpfaal st €, <fdT 3
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qfeai o T qun W B W I AR i
TUeTl Sgd HU B &1 alfed A K1 @A
St |] grm, Sa & eIfus fHeiqur g S|
AR TS o RO 9 9 99 8l T,
A el werE ®E T Sl € 3R el W
'CITQBf S KA ag STl % 3:ﬁ_{ oHen oy
verfeal 3R =fedl "Hae A<Ml W afafda @
S 2

F S TRl oh A hl WqUT RO
e 872

TITd 9die (Overland flow) 9d 3T9{cH
1 HIU 8| A A8 oqel i SATFHaqanett
% YR W H&ivl 9 faeqa Ar W g gl
B WaIfgd St o 60 & HRU §ed gU S
g %49 A SIfueh UM W OS@lehl oe U
JoSel o RO Bl 9 O &% GRAW Sl
g1 3 gz gfad eR-+R ot o fasga
Tfershten ® fashfad gidt &1 37 srafashen
HTeai |, ferss e, W@iEl qun oerE |
foeqd gt T @ ® HHIfed gy =feat
H1 ST oA €1 YR ottt o sreiqw
FerE Sy Bl 2 foud erfrafidad |-
STAYYTd o FH Sergard SA1fE o« 8 S 2
meraeen W, WA € 9 A oW wed
HA B ST efeAl W wivel STEA SAferes el
21 FHTA |, = o R 1 @i °g
Bl Sl 81 SHY UHN YEE STHT o He
faurss @@ % =1 8id Wd €, 5@ a3
qofd: gHad & 8 W S sfdd: Tk i
e w1 07 gl @ e aoi-a1 ereieft
Tl o staw fa@r 30 ? R gireie
(Monadanox) HEd %I T TR o IR EE|
T UHN % UM, §HYE HeM A1 9wl
(Peneplain) Shgdild 21 garfed sla 9 f4ffha
JAF TN H1 TIAEY Taeh fagtuarst &1
w9 = gaR @

e it % e fagia

JATIRAT (Youth)

70 oraeen | €A %1 G P9gd wH el @
T et sereft V-3TRR T =t At € o
g o HEH oME Ui A "l WIe
TS g 940 o WIY-"iY U W4 g1 9
faursrr srcatues fomga (I€) o gHae e
g, fo <oige 9 3 Bt €1 31 $9 gHad
Waa R S faud fowfaq &8 o ?) 3
fod ofqa: o9 el W THRYE 8 S ¥
(3terfq fogd 1 qeft & =1 e g © R
F TEE A dgd €)1 Wl SHEid w3 agH
wE STt g1 98l Seywd 9 fafgend o=
ST 2

m (Mature)

39 e § ARl § ST 1 " e Bl §
AR HeEs A o TEH ot fherdt €1
Al V-3THR HT el € wfeh Tl Bt 21 g
T o U iR famgd eF 9 foega 9© o
eH U SW ¢ e et o i &) e fored
T &8 Yeed Bt 21 gareen ¥ i wHad,
g 9 SR T esel & g e 9 § R
T faursies T g ¢ Sowaa a9 fafeRd
qd B Sl 2

T (01d)

ggEEd W SIS HeEw Adl wH sl € 3R
T WE Bl 2| AfeAl T w9 9 foawgd @1g o
Al o aedt g8 A foad, wehfae qesy, Mg
et enfy a1 fauree foega qen wHaa
T T Y sfie, Soa T W €)1 eI
IG¥T FHRAS & e A1 oig S9 e €

ITUfad Ty

-
Hifedl &1 URT T 9 BREI-BIE &5 ARarst 9
Bl 21 4 &% Wiad efR-oR ol o o
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STerfesRTett § fasfad 81 St 81 3 stafasd
HR-of R Ted B Wt €; A WSt 9 ofe

for 6.1 : EiFeRe (edudt, aferrg ) & |Hg S
& ®U U HAHT TS wE AT

for 6.2 : G W AT ¥ RIS @
mefitere fowmd oqw, S gEA WIET F it S
HIU W urveta gret FTar 8

gleht SIfeal o1 &9 GROT Hidl 81 g, e
Td Ahfd o YR W I =fedl - V-3MThI
U, TS, e g o wffeRd i S
Hehrdl 21 TS Tk T HhRd wuet @ foages gEl
wvd g =T % B 7 (9 6.1)1 T hiE
& faIr ff @ g o9 g © SR g o
st 1 & ifq el e € (o 6.2) 1 TSt Y
e THeh qel o SHIU A § A Th HAM
2t 21 THoh faudid, Tk hiTad da1 1 e7der
I 9 eAfus el gl @1 arad o ki,
TSt H F TH T T B OFGgE ok URR AR
HLEAT W OSE 1 YR AR glar 21 S<revoned
a1 Fmior g el wgT o Aifas
O H U SE Y B qe T HeR Fg Tt
GRS

TeTdent qaT 3Taid %S (Potholes and
plunge pools)

TerEl & H A 9 W qAmfd B =g
THS B T H HEH JAHR 9 K TAA
12 SIorIfehT F&d &1 Tk 9’ B2 o9 Ul TTdl
% T M W HHE, TR d MAPH 37 T o
THIA B 9 ? SR Yenfed Sl ok @i ¥Ed
g SR efR-+f 39 TTdl 1 R o@ar Sl 2l
Tg T omug H fod W € R wenm H
TS e il St @1 Sty o qol o
i Tk e o TS SNTGeRT 1 0T BT € S
IAq ok 3OE ° A 9 s feemeel &
AR e ¥ fAffid g ) eyt o 9 |
W fooma a T T sHd $E (Plunge
pools)W’lﬁ%l

rer:ahfaa fadd o ey foad
(INncisEp OR ENTRENCHED MEANDERS)

dia Tl o digd ¥ Sedl g8 Afdl |
T T W AWEA Ll &1 dra A @l o o
Ivd SREA 31fyeh &l =il afehd |8 @l ™
aedl g2 Afeal orfuer uwd oTmEA I R
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gifast eTed eifush g oF %R, W3 gl W
Tedl g8 Al dferd el wedl & =1 e faed
CEICTIE AN G T e e e B O i | e |
HEM TR IR ST Tk GHI 91 © Rt gl
T HT A g B BT S| FER FgT A o
et e gu R faega fagd foaerd 21 57 formaf
& eTHEfqa fagd @ THRYd fagd wEl
S ® (faat 6.2)1

ECA) éﬁa;ni (River terraces)

T AfHE TRMR S1g TR A R/ A e o
el & g €1 3 Siie Wed Tonar =gH o e
7 A o qet € W fefud Selig afgemet o ®q
F o S ¥ A ARk gem: STy Tererey
& ifer 3 7 Fefud e TeEl & dae TR
Y i@ 9 € fafe= sa=dl W w% AR &

o 6.3 : gftua wd sgfm afeentd
Tehdl & S AR 7 Sl &R 1 <9 2l e

IfEerd I oF S WE THH S Gl Bl Hehdl

g 3R b 3™ WEY & FH (Paired) dRHT

Fed 2 (F 6.3)1

et wueey
el U™

9 TRl 3Td Tl | F8dl g MRS 9 HE e
o HEEl H Yot i ® dl Sielig u@ o1 fmfo
B & (Fa9 6.4) | €N v enti o wed
et AfEE TR o A AHR S TI-9R F T
F E| A T R AR Tg 9N T v o

e it % e fagia

fort 6.4 : STWRATA, A QAT HIAR o AT § TH
ugTet aftar grr fafua seig U

e et ® df 98 Vg o SR | et '
Sl © S Sielig 7@ whed €1 W AfEl sig
U@ ¥ et €, 9 U A9 It Se-unt i
@gwﬁaﬁmmnﬁwﬁ?ﬁ
2 3R 2 vmEst | | St © e Safaake e
(Distributaries) Wﬁ %I TR ‘ﬁ?ﬁ i Trl?ﬁ'cf 9
r: f v T SRt qen viY ¥ R a% 6
T 9Tt B €l I J ALYk A g3
" 3 did T oI 9 =9 TP a2

=T

forhfid @9 1 T fo=t g @1 7 ot o
T Tl w1 Tgs H fEAR faew <@ ®1 eR

forT 6.5 : FwOM & TeRT (AT WRIT) F AT HT
IuWE gt forem e o
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I8 IR WS § Ok @I o S TS A TR
T o WY & TP o TG H Th G Tl e 2
el ga@l o faud, Seer &1 e safiem g
2 3R TR Sellg Wia Bl 21 31eiq A ugred
@ & Fe 9 9% 0 9@ - Hew gt T
s TR | R a1 B S 21 SH-Sig 2o

55

T 96 H5M, S 2ot | 9 €, 3% ool HEN
FEd

Wiehfeeh desir 3R famdl Afwerr o g
T Tered © S Og & Her O gafua
Wiehfer des gl Al o TR W Y S g1
qes A o ared | e gwiel & aw,

1 MR wgdl €, 4 faaiemsti w1 e «ed
Sl © 2l Sed WER o 3fel a9 wgdl @dl @
(e 6.5)1

STg-HaT, UTehfaer qesier aur faadt Tt

7 YerR eToReA § wifed st €, 36 wehr feror
Y a5 o e foepfad e € W] % teE T
8 o g weed 7 W9 T did @ ¥ 6]
el H Yo% N § d oS SAHN oI5 e w
e & ST &1 T TR e wred SR, e
gt oIk TR oMy STed W Tl W & ol
HH o7 Sl Sl GREt | e € @I v a1 3T
T U R W herdl ® 4 SH dd W S8l S
T A Y QW W qa WEd @ @ HeH
HEAM | el Y HE W a2 I SR G
o TeH wEd € iR §1g o HeM, S el &
FW (FE) T ¢, TO: 3 TER F Ed ¥
B & oie e o wiar fem) S awi o e
o afest feen o S At SRerdt € @I wher ge
Trt ef-ei 9 ST €1 o HeET o U &6, S At
o e g A 2 TU 9N §; ST Tl Ieiedi oF S
B4 2| U SHE, S ¢ % T o e ¥ o ©
TUeehd WEH Uil ekl fifgt, Mg e o B €

T 6.6 : UTepfeer dedy ug famdt Afkrarrett s feomor

YR ek o &Y § US4 ¢, S s W W
ETS Tq Bl %I BE| '@fﬁi’cﬁlﬁ (Point bars) &1 ot
ﬂfwﬁ (Meander bars),a@ﬁﬁ'{qﬁéﬁ dcd
Tl W WE S € SR A Ufkend veted S gl
T T qerel o A4t Rl W Feor & swror s+t
B ! ISk o IREEeR SR U EHH B ©
3R o aradrE fHfsd STHR & B9

Wiehfeeh qesie ford sraRifermTetl | ohd =
&7

&t faad (Meanders)

forega ag & Sea TeF H A wEE @ e Awl
H aedt i g 9 Sk HeHl W e S Hd
&y foenfea B € - % fagd e s 81 (fem
6.7) TaEd T Ty 7 TR Th YR Sl <
W& g To famd o i 89 o o Fefead
T2 (i) HE o1l W a'd Sl H q2 W &fest a1 ek
@ H hi YA H BA (i) T R TG B
afafaa o e S o Sia & <ad
T IS S (i) Yefed Sol b1 ShifRsTierd gee
Y fador (e S TR S RiRefd 9o 9 o1
varE faafud 2 )|

e o W1 Tl YA STHeh He el Sl
2 7 U 1 Yo efie 81 S ae uwE
wHere ek Bl 81 T ae W el | srtEthdan
off, -+ del o w9 ¥ ufafdd e s 1 T
IS 7T oF STEA 9N H STcllg S oF hR0T el
B S © eI wedl fRAm sTmfed g e @l
3R 379, fagiaur qen fr=1 where 7 7 @ faad
#I vgfa & & S 21 g S A o faed
T 39l o ™ i FeTo g € 3R erEda
Rl W e7eig@Et (Undercutting) %2 B &
31aqe fohR were fharl o &9 § ff STH S ©;
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for 6.7 : TRy, faer & g fordt wgt
Tgeh ST U T SuuE 9 feran war fow o
w2 BT Fiet faar 2 &

fo 6.8 : fawd gfg ©d BIe7 T qon Wy e
Td reifaq ae

S 31 TG ¥ g FIR (Steep cliff) & €9
T ufafdd & S €1 9l AR 1 @1l HE el ©
3R fordf o e Teed o AR W foRfad B S
T Y SEEA A R RS & HROT He S & 3R
TGy 3ot (Ox-bow lake) s S 2

iferer qritet o Ter fagrd
0 ST (GROUNDWATER)

4\ 9 el UH GEeE & &9 § afefa @
B Tl W9 oA 1 AWEH & HReh o &9 H
AR SEeh gy fafda seeredl @1 guf T
T R Ve W U, HH G, ST
Srel/afea a S At g, @ eRadE S
FT 3T GAUT ST F BT 71 oASEd T
TR IM oF 9% A A o A" 9g™l i
e, fosi o @&or ad @ el afas
e § a8l YRY Al 81 Sl 1 T8 alfds
9 FeAeR YaT8 & 9Tl ok 3TIGH 1 HRU
HE G R R Ao e e R e R
TewdF B TSRO 9T S &1 wE
gt gPR w1 W A 9 @1 ST gkl
aferd TE wg™ S9- gA TR A1 SiEEe,
S ohfcer@® whraide &1 YMal 8idl ©,
ST eRIAetE @ HE ST, T g g
(Selleheo] & STI&lq0l) STHeh T &l hl
fawfga ®@ 21 3 < gfward- Siefwor o
STE&YU- A1 A AT YeeR 9 SrarmEe dg o
3TE | AT T IgTHl oh A AqUEwIG arg
St @1 fedt ot 9ATIeR (Limestone) &1
SIS TgTHI o &3 W W Sl §RI S[era
AR STeh feivor ufshan & o1 U9 weredl i
F2 (Karst topography) TIcAhTd k1 A
fean w0 21 W' AW ufgAfes @R o Wiy
A I &F H IURd A dg™
W fomfad Teemsiaa e 2
STEATCHS ql FevoeR® - A IR
TITEY HTE TATHTqdl 1 Taeroan g1

AR TWART

5@ (Pools), e e (Sinkholes), QU]
(Lapies) i AT-TeT ?F{cﬁ‘ (Limestone

pavements)

FA-TR Tl % T R e A gR B 9
TIY SR & B2 Al Tl H 0 B €,
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fSer faog W 3= faoad g (Swallow
holes) Fed &1 ey S &= o =g |
T S 21 el 18 Tk YRR ok fog B @ S
W Y JAHR 9 1= HIY HI AHA o e &
R TR & faeaR Fo o Wl ¥ TRW
T QAT TS TN HRX | 30 WX A1 399
Afusk et B1 T 9 $w #1 i e
o qfma g € Bl € IR %9 3 ugd
o 9fwal gR1 90 8 SR SR 3 Sierdl ok
= o SRS w1 Bd A B WU a1 ¥ 98
&% eaw a1 fA9ra ¥g (Collapse sinks) &
IH W WM S g1 feRd ieRy FW 9
AfEd ugrdl o S 9 g S © IR S
S Fe 9 W ed 2l

ST ol i ! 8femsT (Dolines) St el
S @1 e Lol et STUeT SRy it ge o

¢

’;',\'l (2% 02"".
a5 \3‘,“"1 ‘,},’l’.

QRED

7

57

U AG B HERIC: Saed Yaited Sl Hie
T 9 faeram o 9 oA g3 sty A %
w0 G faef & 9 ? SR fR $w 0 &
gy fordt Sheu 9 qfiva T % ®9 H R
fehel a7l B 519 HoRY 9 Sraed g sheus
F DA oF TRA | a1 9&1 oh T §R 0"
o foet S €, A s, d0 e forga @At s
g f§= =12t 7y (Valley sinks) @1 Zaren
(Uvalas) #&d € #R-+R Age 9@ &
AR AW S AT 9 WAl o sl B Sl ©
IR P & H Tafus Afafd, Tad 9 JE
e s w® W ®, f5= &@9i9 (Lapies) #&d
g1 2 el A dw 1 i =g w6 @
o fu= ge uieerel gR B ®1 -l

s oF 3 fogd &% wHde IO O9dad |
wftafia & s €l

/>

e

o 6.9 : wE TueeRfa o fafi= wut @ uf=se femor
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>

w (Caves)

T YR W8T Jg Ml o THIR &R & (I, 9
TR F Fafeenge) 3R Tk o § SR TR
9 TIcmIEE 92 & A1 S8l 9o gA-TeeR Fg T
% &R B, T8l wgEaan shegst w1 o g
B U R 9 el o et 9 gwRr o
T &fas e H o'd ¥1 TH e HERr oh
TR I JgH gordt € IR ofd wd @ fasgd
fiod wm I § = Sl #w@ W 2
Fefi-weft fafr= w0 W SHeue =1 Th S W
T WA @ S gA-UeR 9gE o qcd o S
o geia Fgrl | AR {1 9 e @@
Th Gl g@ el @ e shew 9iand aey
3% g (Tunnels) Fed g

fafma ey

st Faifd Toeey sheustl o iR &
faffa & &1 9 TR 9 ¥ ger WA
Shiee HEHE € S hraged St (a9 wia o
Tl 3T HTe4) o Tiear ¥ ¥l S 21 S 39
STl 1 AR BT © Al Sl gU ohfevrem
SHTeie 1 fHETo g ST € A1 S| =ug hl B
Y STt STl o WY e SRS 1
g 8 S € df hfevEd HEHe o =g
¥A W 0 ¥ 980 B S 2

BARRES, BoTHEeS 3 «9

Welwerge fafe=1 Aieeal & @eshd gu feasy
S B T UE: ¥ SER W A HSA HY B ok
Y G B # 3R ¥d % B8R W uael g W
g A ok on ¥ femE 30 ¥ worEe
et o Y W FW T W Ted &1 arkd o
AT Shestl &1 B W A W TqhA a1l
JAfaHa S ¥ 990 ¥ A RelREe ok diF
H qqel W29 1 Aepfa ® @ d € (Fa 6.10)1

N . o fa)
EATHES Teh &Y é'? Teh 9l ARARIHI SHlenl}

e it % e fagia

forT 6.10 : ST TeeR T W WHERTEE Ta LoHEE

¥ A 9HAA 31UEl Shel Wl g ok SR H
forfaa &t oM@ €1 fafa= OieE o wommEe
ol WRoideEe o e 4 WY X #Hey &Y
EECI

FE YT T FB 3T TUHd B LIS

T eepfadl ot o St €, o T T @

oI T &1

fewe

Yool WM WA o &9 § A ya® a1 vedE el
g wifeat o Yok vae & €9 A o=d few gefa
w ferk wed € mWeEdE feu @ fiftg
fers o feamg € S 9ed 9Hdet &9 W fen wa
& w9 H %ol g g wddig a1 W femg 9
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femg & <t wdidg el o s'd € (o 6.11)1
YaTfed Sal o fawdid fewmg yare sga oo g
2l feue wiafe oo GaHe W THE w9 9
WP FP HIX q% Yared 8 Gehd 21 EE

q&Ad: Tecdd oh R A g
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el 9 Yool TIREA il ® fSeRt %R0 36en
A ¥R G SO uN0 2| few e g v
T TSt (U 98 MARH 9 JTEE) T
I § & TEeh WY FHie S ® A1 el o
PRl W o 9 TY0 gR ST TG
F ) ferg sraer Wed 9z 1 ot geresmed

aH 9 s e § ) fearer v
Tl 9w § 9'd 21 sade, fEHeEd uew
AR S HYER & S=9 W W FS wWH W
TR 2@ W WHAl ¢l F Y WA © TR
wriRelt T FT ST ST fEEAR T s
(@) 2| arqd § Sfeshal < &1 SgH
AR TeHE @ B | 3awaN o ke =gl
T ifiReft & e W el 9 38 T % W 9
ST e 2

AW HW €, o o9 vdd I werfedl
i ufafda & s 2

feAg oF TR Hafeld 8 § feweg Heren
Tedl Bl ¢ fauresk e = S @ SR Teria”
A gt 3o = = o € fF e ) geer
vifth AT 8 St @ den e qeifed @ et
frafud Tereredl aren T fBEET gid (Outwash
plain) T Sar 81 fas1 6.12 qen 6.13 few g &
AR & Fagor o e cyered i gwar @

frgent oo ot el erg=sl o foRar w2

o 6.11 : =t ® fewme
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)
o=
BRSS
i
R

p =
év: "Lg‘f‘"’
SN IW OF 27

o 6.12 : Teme g1 21uREs wd e & fafi= ® (WRR, 1962 W Hahfad Ta Goitee )

AWfEq WAET
s

fedTIha e FT H feumg gr S Teryl
¥ geh waifus mewyel 21 sifukak ek
femg wnfeat o wie W qmw wd ®1 us
feq wddg &=t @ A= omdt gE WHh Hi
HTedl 21 geh Tel, od 9 wIe Td & ot

dia et areft et w srEde eid ®)
] o fooe W 9@ 9@ 98 e o g
Tl § qEH i fHerdt ®1 g s o

|

g o fifsg aiiw

fes wew

Teh & T W AR e ¥ e fAfdad g 2
afg @ = sAfyer famifofa femmg fRaR ot ™
TI-Th ARG S W &d d&% 396k ad
3o o et S df ek e fRARi areft et
et &1 fFeior g @ 9= 879 %ed &1 R
YA 9 ek o TEI a1 @R a7 &1 ATt
? S SHHT ATHN HE A1 IR o THA FHeh!
o w9 8 S8, TS eRd (Ar'ets) (dieu

e o1 27 Fr wed 21 suw § fid
T AT R AUF Wk HEHT FH A
27 2

v I R

|

) HEd B| TR UL W Jehlenl qell
el TR 3GI-TeT Bl &1 I Hehl 1 =T
A SEYd gl 2l
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e vod T Tl a9l e qen feder
o T T e 91 T, arad §, 8 & S
Heh o 3 ergeeE § ffifg 2

feme =t A

fenritpa =nfeai 7d w1 9ifa et € S R
¥ s o Har U St gidt 2 oo ad
e o feR faed den e @9 e €1 =
o Teren fae gian @ steren feng aoren Soget
®q o fe@d <dr 21 wgTl eRad W g o
SO B B oetYen 3 #ed st o sufterd
fedig oo @ ol §1 T e o U B
1 AN WH 3 9E W ASehelt TR (Hanging
valley) «ft grdt €1 g7 weadl =nfeat o o,
S 9= Wt ¥ gad ©, 570k faueh &5 ok
#Z WM 9 A ko w9 A TR et €1 oed
Ted femg 7 o9 Tgst Siet o) a1 @ qen
St @gst qREr W oed €, 3% fRars
FEd T

T wifedt qen fewAg =ifedi ¥ STHRY@ iR
1 82

ot ey

fererd gu fewe o6 g fufsd 9 # 9/ =
TEH el w1 feg-fedie = fewmg Tﬁwmé
Y WA S S T A T s g
mﬁﬁmeﬁw g T

fewel o @, ﬁﬂmmaﬁ?maﬁﬁwﬁ@
GRand =t €1 F® AET § 9ol Aoter 39 e
S | o ORa | yenfea R fEfa i 2
1o ferdl-weiig 8™ fear i (Outwash)
Fean €| fedig few o fomda femr o
(Outwash deposits) I&: wI%d d Fiihd
B #1 ferg eruey o wgT e M TR
ot B B 613 A e el % g
e Torerey @i T R

61

fedg

feqtg, fewag fear (Till) = marvdt gias
o SHTE Hl sl Heds B aeY fedlg
(Terminal moraines) f&9ag = ffaq wm
o Hotd o 81T @ o Tl ok B 1 difaeh
femg (Lateral moraincs) f&mag =met =i
dar o guriR ffda gid @) wias femig
siqet femie o fHa =€ &1 1@ a1 o1
ISTHR ek &1 Ao wxd & (F531 6.12)1
feudg =l o Il SR sTafue W0 A
g femte aw s 21 3@ fede &1 Scafa
guiqar enifere €9 @ feurt-Sa g/ gl g
S 39 Selg Sl feuag o fearl WX eehard
gl oo ud fewag st @ fosed wosEd
Ta W feaig fead &1 T Ta o ®9 H
FFafeerd €9 § g 3@ 71 T sreaafeed
g fa= wierg o fAsdy qda a1 qaey
(Ground) f&9ig wead &1 =l o " o
e fedig o wy-we fedie faod @
fo= wemeer (Medial) fedie wed €1 3 wiides
ferie 1 oTden W TIR B 81 wefi-weft
Hegey fedig 9 qoRe o A Hl qgaEAl
wfea =i 2l

TRt (Eskers)

I g ° ferg o fuee 9 5ia fewaa o
SN ¥ yarled &l ? 1¥El 3Her ™l ©
fgar 7 1 9 & fosi @ 9 yarfed = 2
78 9 few s & 9 THAd g 9%
T 7 o genfeqd g @1 wE AfeEr €
HE o W a% o R aret 9a | gerfea
Tl B T8 SOUN ST WY 9e ey,
FgTHl TS SR BTN T HeAs Heral T8hT
At € s fewg & = @ 9t &1 et o
S S Bl 3 9 fuee o W€ T
THTHR ek o &9 4 fHord 2, =2 wea

Hed Bl
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ferari e #T™ (Outwash plains)

fear fifug o feMl & steren wergde fewai
9 R feAr-sieie fadi 9 (e o=@, @,
et Tzt 9 giaer & fawga owda Sdlg-9@
ff wnfier ®), fewr eiq fgm fffq g 2

T o Sclig HeM o feurl o deE § e
e H|

gafe (Drumlins)

gAf femg gider! o TSR F9da Heh Il
ey & T 3a o o o <X B & gHfe
% od 9 fewe o e i fen o HHMIW
T T T TH TR | 9 30 HR aF 9
B &1 e o1 fEwe T 9 =g (Stoss)
Hedr €, S Y= (Tail) 9N w1 eT9en di@n
da e fau g 81 gafem w1 fmio fedag
R A A T AW oh WA F I9eh 9% o
= WA W B R SHHRI S AW AT WG A

yefed feH@e & &Rl dg 8 Sl ¢ i
fem g yae fon 1 san 2

g giceht o Seilg W 1 3R 7?2
W 9 &g
T wiwmad weifess framiiel € @R g6t SR
sTefuey faAmererd gt &1 o emg = | T
T uferaneti qen 39 fafda wrered &t S
Afd wEwyl 82

T W FB URadd Fgd Iear ¥ g 2
TH T W TH GEH B SRS 9 W
otem o 990 81 "Wehar g1 7 o TR ™
stfrerar. gierds a0 HW9= Bd 81 e
TN T SAETHT BT € ql STl a9 T ScA e
T Tlerdl § 3R 39k Wy g 9@ g
T W qesel ¥ +ft oM gl g1 aum ek
TR TaT99 o Ja8 € 72 W SYaYd gaE

gedl B WA qXT SAaTHT i STden gATH
@&l &0 gug o erfuss gfteady ordt #1 an
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¥ qfitadq (3t omgfa onfs) &M | 39k

HAITHT IO GHME Hi Teadr i gRafda

SIS

T 3T T I GRIRAT hl SI= HiH 91 gl b
fomg o wa €2 9fE T8 @ wemrE Sid
TRERTT, LA™ TS|

T o & o AR, T TIAET FD
I wReR W ot Frelt €13 € (i) T 9 g

63

sifafed #ad o fRAdl & W S\E ¥ @
Hftfq afgerret o g @ fafdq afgewnd <=t
S Wehdl &1 S B del % WY A IRH
gl ®, defigelt 9418 (Longshore current)
9 T W TR TR H WA fRA ™
gferd (Beaches) 3R Wferaren o &q ® faaifuq
FHL 21 U (Bars) S STehfqAl @
AR 9 T Wi oo & S foEr @ @
di 3= ¥ (Barriers) gl Sl 21 TE Aferertd

qe sl dAEE, (ii) TS S 9 AT STeaH
el WS S w1 wrEh wrd gy,
TAT LIl o faehtd i 98+ o fau qef ol
T artt § ofiepd fohan S@r ® : (1) 9, =g
e (ST q2) (i) 7=, 99da 9 °S B o
AEET e (S q2) |

e T ae
S FgT a2l o Wer a¢ @i A it €
A Al e ydia gl €1 aekan 1 STt
3TETHA BF § TR oF T AW Saw 81 S
T 3t =l fFaiE qe od €1 Terel 9 WY S
A o B € 9 R W arfaes e
TAEY T Bl AR TAAEU hi §gard
Tt 2

FF FgF qe o WER O STEAEd gl
YA W STATHE gl o WY WER il ©
fra@ weret wred o (Cliff) T SR & o B
T o T WER 9 9 v 9 19 ged €
IR T 9 (Cliff) & 9@ @ uid w9l
T W T o dR-oR g feEeA w5
SAfEfadst 1 wH H @ B

ST o § A aren ST Aeren dR-R
B Thel § 22 N1 7 AR oAl o T "
B gen fhard 9 X feifu @t S @1 9 ok
fqertd o SHop fadd o disda T899 o 9%

W@ @ Fw gu/fadd @ S R oA %W

ST Teh 9T @IE! o S § S &
30 fige (Spit) el S 21 S ekt aen
fore frel @€l o q@ w fHfHa g g
ATl ®l STaES X Id § T9 T (Lagoon)
fafda g &1 FTeAR ¥ o e ¥ =R MY
T W W T T SR FEF B kT A
g 2

=1 3awEr de

el a9l 2 o ger Afedl adid HeH Te
S TR A oA §@T ofdl B hEi-shel
A 9 SaRT TR @IE & 9 H 9o W 6
sAfafie qetan qu/fas gl 21 IriigE
3 g fau e ?1 92 o @y ggd u% 9
TASA WY WA 21 g e R Hefya wererepfaat
I FgaEd et 2l

9 AT T ard STEdRl del W
A Bl © Al dd & oredg o <ifd
Bd ® o 3ok Ifieed 9 orauifusid, o[ 9
fore fafda gl €1 O Fa § SoRa o
ufafdd & S @ St 9% | e 7YE a9 2
g feIfud Tererepfaal 1 a1 WwAT SAerEl
el ®1 Tl T @R egfd W AR
AT 2| STl & A qwE 9 gATH
el T Aqaqd uRad= @t €1 a<t At
S erfers @ER @ €, e sraErEl a2t o
Y T A
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TAR 2 T UREH q Sl gge e
(Retreating) e 21 afy=d 7@ W ez
TRl agam@d § 1 9Rd o gof 9 et
Il q2 Bl T qel R Feifud wereresfaat
o St ®1 3 <A qe # St 9 w9
F S % fau o9 wRa-Hifae gty
T&H TR

e it % e fagia

Tafua woeea

gfe (Beaches) 3iR fes (Dunes)

B Tl = e T
Fag-@eg q2 W ot 4 el | wy W 2
3 e 58 gfem fifda e §, sifrerat o
q Afcal 9 afiaretl g s1al qOn oh STIREH
SN R ot MU Uil el ©1 gfer ereerd

3=q FgT 9 1= sreEeEt q 6t gfehanstt @
TRl o Ged o fafe=t afaw s 272

AW TWART

O (Cliff), afs®d (Terraces), sadmd
(Caves) deT ¥ (Stack)

T 92 SRl TG YgQ Wi 2, 961 I & g
M- a1 Aftd 9 9 ofKewd W W gl
a et TR 9 H @ dg Ed @ S g
Hiex | o 30 WX A1 3EY Afuen 8 Tkl 2
TTh! doed! W Teh TR @lal arell Al HHad WichH
B €, S TG 9 9 W Sl Hels ¥ gehl Bl ¢
IR 3 e T H lEd S U s S
W T € df 32 a0 sft e wed €1 9 i
$oR LM & foeg S qdl U & a9 &
YR W e ©H o § IR 38 TR %
Grae w3 ¢ o gl et S €1
FHeUsTl 1 B B oF U TR P WA F 3R
T B 9 & Fad @ =gEl o §9 3R qd W
AT IR P2 S 2| THT STeHT- e Wit <
S P A 8, WS L e €l
werEd a1 difq g L ot SRRl et @
S WEA g WY wefed @ o] & wifq
-y &1 g HeEl | ufafdd @ S § ok
W yEfEd Sl ¥ sresid W 9 i 98
9 (Beach) ® ufafda e s €l

TAThfadl €1 %9 3 qfer (Sand beaches)
STl g B € feRd SR dem ® T
sl 1 q1 qgl W uftafda 8 W
stfrehaR gfe 3@ o SR o B H01 9 =
2 21 fifirer gfem o ercafeen ot feswmd qen
TMerfygerTd gidt 21

e & I 0, g 9 ¥ 39E T W@
fesl (Dunes) & ®9 § fafud 2idt 81 det@n &
THFIR s | el o &9 H 54 i, fesy f=
TS T W IFHW W@ W Ghd 2

qfdrert (Bars), U9 (Barriers) a4t fue (Spits)

YL 3Iqe W, 92 & GHIR WE S el W IR
Riffier ot e Auae Al (Offshore bar)
Feardt 1 TE STqadt Ut i q o e
frun ¥ TR ek ed 3 @ dy-fyer
(Barrier bar) &4 2| 319ded 0¥ o Uferertd
F: A A @ISl o Yow WA Al oh e o
@ S € HE dR 3 AR & Tw
o @l 9 g8 9 @ @ 3% e wed ©
(o7 6.14) videed ¥ s AU e | «f
foue faenfia Bidt 21 Uftrentd, e o foge efii-+i
el % @ R 9¢d W©d ? 999 Qe %1 995
¥ go el §R AT B S ? qe iR |
Tt TH o[ H uRafdd @ S @1 o o
fR-¥R Tod ¥ @MU ™ qasd § A gfed 9
I 5N AT T qese ¥ o[ ok T W TH
e o forega @e G o foeRfaa @ S| g
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o 6.14 : SUEE Toa-TieTedt 7t eoeT & e

65

T IR T e e FgHi R e Tgarmh
o1 Il €1 S a1g H Uk W oF Rl =gl
o 61 ¥ THUA € dl SHHT 99 T o Hll W
faft e 21 T@ 9k @ w9 (Sand
blasting) Sidl ¥ Tt ¥ o *wE U9
HARSAHS o FIeuones: werey aAd 2|
ardd H HEErdl W SIfUeRaR TUereRtadl w1
i Jeq eRvr iR Yarfed S i AR g
(Sheet flood) 9 = 21 Fafu weeyal | aui
Igd W T T, AfhT T8 Ted T § GHAER
uf (Torrential) o ®9 § Bl Bl HEEAAH
o™ srafus sEfa fod gF oF SR qen

o Wd € o WR % euae Wl
Ufeeprd g IR GAH el o SHHAT ok
T a9 Ygel 99 H © it 3 Afeprd
TR YTl 1 HH FI I 21 THoR W% U,
gfer, qfer U qen §Uid € S et Fererdl i
e T 3T; TR B9 q o fohIR W 9T ST
Al Tl o derse (Sedimentary budget) ¥
PEOS HA © dl I A TR STREd B
STEH d WEE F gHEeE ofe@ hl qwE 9
A el o Y 9 gAY YR SieH gl

qT:ﬁ(“hNDs)
IO qEEIA o T GO AToSIEThd! hRehi

H Yo Uk HewqUl STREH 1 HRE &1 HELeA
RaA oy T iR w3 @ W &1 Sw
R & e SR 9 T B W § fed
Teh! TH TA1 YISl o WY SHEdieR T R
21 39k A1l A R TS AH R AR, ddEgT
Td € A1 ST e St Yare Scq= Bl @l
qoe AEEICT Odd o || oA de i 9
Tt € IR 3k ARl § TR ual | faeiy
SO w0 7| FTRE qEH goA stk e
BT 1 I STYETeH, ST S GRI STHEA hdt 2
YA H Yo BAA § TEH o B HO 9 g
3ot €1 a1y it e &t 9fear ® W 9 o

¢fer ATITaR o HIOT I | UEEeR ST9eE
Y affuer genfaa el €1 31d: ST IS &TF Bl
? 3R I YoTE 9@ ST fd Hetd i A
Y R | WA B et qeeel W erue S
Ol ohad 999 N @ I, o 9w 9 gfe
#ig9 (Sheet wash) ¥ ot yenfed =1 81 qaq
ohelel TR Hefsl o €1 ST9eme Y Tehdl & 31T
TBq NG J&d: T a1¢ a1 gie oied § &
Hu= B 1 wekerel H Afea =, siftwEtha
U1 6 o W 3T THT qh € Fened sl &l

ITEATHh TART
USHiT (Pediment) 3T vaweredt (Pediplain)

TeEel § qgvd o1 fow™ gemd: 9Eme W
frfor & sHe € fosfaa ®9 21 wdal o g W
e e SIUEl Herd died He @ arel =g
T USiHe wEdd B USHe w1 i ged
UM o T GeAd: ARl o &fasl ST
9 A 91g I oF HYE WA 9 e 2
AEA 9Hefd o g e ad &R oh
Y-y YR e g A1 faedfent gw Fate
@l o e BT alel URE W STHRET URH Bl
? S TH IR TH 9 TR @ ok G UEe
%1 fmfor & smar @ frmeh w9 w9 @ ge
g el ® dl e o IO WY @l qel ek
vd d1® g ol €1 ST 1 3H Ugia Wi
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T80 (Backwasting) o §RI &1 T8 @1 &1
AMIR Fada (f8 gean) foran wed 81 om:

e it % e fagia

o e gU sTemy fSieh STYR qaet 9 HI8 9
foreqa 3R e, 2t % SR o B ®, BIF &

TR Tl e gR1 9aidi o STHYFT ol STHRfSd
T U USHE oI Sigd § qen ved o gu e
B © 3 - geidi w1 ST9ET 81 @1 § 3%
%ad 3g7a (Inselberg) Fffa g7 € < fw
Tl o SFafiTe ®Y €| 36 YRR HEEd gl
o Uh I NI, 3Mehfd folq, igm o uftafda
B Wl © 9 v /9gedelt wed B

rar (Playa)

Teqfral § 8 (Plains) T9@ eed ©1 gddl
9 gRIfedl § fR afeHl o s1yae qera: afad &
weg | BIAT ® a1 AT o ARl § oRIaR elie
BU 3T9R STH1d o RO JfEH oh Hed § T
qae HEM 1 T 8l St g1 wEt| S
3T B W T8 U SUe Sl & | ufafdd
Bl Wl €1 39 WK i Sl Sl Sl € wirar
(Playa) el 1 i o arsieol & SR
Sl oY WHF o Ty @ Wl € i STRE
W@ ¥ 9o % H9gg e U S " # u
M BEE, S odEu § o) E, ool gfh o
ariig &7 (Alkali flats) Fegald T

uere i (Deflation hollows) @em et
(Caves)

qai o TH & e H TRl e 9 9gE o
3 Sfa TR A1 sTfea gt @1 sTqared
g 21 TH Uik § SYd W oa € TSR
HYEET Td Hhed €1 STUEd Uihdr W =g
PRI W B TS A ERIE ot aet €1 e o
I oF W1 IS4 A g U1 ST F T
T W T8 3 T4 92 ara-Td (blowouts)
FTA T; T § IR T § TV q@-Td Te IR
foeqa & I ®, f= 77 (Caves) #&d 2|

B9% (Mushroom), 2aic q9T UfSaT ST

TEErell H AU Fg T Yae STUameA d STTE0
SN IS @ e Wt § SR F gl wgE

AR A UC S €1 wefi-sheft it =gl o
T fewm d9 &1 w€ifd fasga @@ @ @R
Afeehal UQ a9 Wfseht w1 9ifd @2 ®d 2

G I 9 Y9 °oF R oA U STUEATCHE
Tl i afvld il

fafra ey

Jo Teh DTS hid arell THleh (Sorting agent)
off €, teifd Jo g aRieh ¥ w1 ufieed st
S9E 9 A g0 d% Bl 21 TS % o %
3TIEY TIE SRR oh U OAAA oh WY EHUUI
T B T 3 € SN I T W 31 ol
i Eell H <A B, T8 FredvH Fed 2 gl o
TeHhd HEH HU STUMTHG AfHd T Tk IS
FI A ST S Ghd &1 ek, oAl gRI FON T
i@ Soh 3R o 9R ok 36T Bidl ©, 37d:
Jol s i Ui | € ueref S &1 w8l
Sl 81 S Yo 1 TG B S @ AN ST Tk
S & A KON o STRR o STEN O T wfshan
R B B o7d: ToA o Al Teeed o o
# 7 ot <@l S Tehdt 21 W T Mgl &
TR o fXen % MR W Yk WS H e
feifya zererey fosmfad B €l

ard-fess (Sand dunes)

SO Y[ HEEA dTe)-feeal oh IO oF SUged
A #| 39 fmio o fau sy %1 e o
A MEvTF ¢ el-fesd fafu= yaR & =i
g (o 6.15)1

o =R fesd STt qoT ge i faem
¥ frerefl B0 €; SR@M wea g1 W@l
HRIAeA W Ao €9 9 aeafq off o St
IR EC IR ED (Parabolic) W—ﬁﬁﬁ EAl
fomfor gren 2, srerfq oR wet 1 fRen womd ©@
T Radtae de-fesd sR@M § A= efepfa
I TA T; WE (Seif) K@M H @ aifd T
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TRl

for 6.15 : ame]-feat & fafa= o R grT arg
fagm &1 fermor

67

g1 Wi ar-fessi § ohaet T € ST e 2
T gl 1 fen § agem % HRU B 2
I &1 Fg gl St 9 Al oo | foskfaa
B Gohdl T S 3@ KT AR HT qA YAl K
foom Tomt ® a Sﬂé%ﬁ fess (Longitudinal
dunes) 974 21 ¥ AR TaE 9 FH AT
% TEEEE Hed Ydid B g1 erwed fosd
(Transverse dunes) Jafeld Tl ki feem ok
HHHI0T W S 21 39 e o Tmior o vem
=1 fegn fafvea ek 3@ &1 @ geHl w1 fRen
& THH W B T Afw ofd 9 HH SR
a e €1 S 3 wt emyfd ey @ ol
st frafia arqg-fesd Th-gR A foedl=
B S € IR SRl ardfesh STiehfd o 3N
fogroad & @t weere o srfumar fosai
H1 LIEIAO Bl ®al § $R T 4 $w
forgioeny wee afal o Tiere feord @1 S ®)

2 Ros | K5 IS

1. SgdeRicah U

() e fawmd i frg e | 1dig@ e Yq@ Bl 872

(&) TeUmEEd

() afem Grerereen

(@) 99 e
(9) gsraeen

(i) U e =t et foivd ST @ @ B ©; fhe A W S S @

(F) U AR =t (@ )i =
(1) IS (%) ohfm
(iii) =1 ¥ 9 form usen o TatTe stder yfshan A oTuera ufehan &t oTden i
?Tﬁﬁ?‘ﬁ?ﬁ%ﬁ?ﬁ%:
(F) oTE T=; (@) T T
(1) <F-TeeR Y () feug wew

(iv) ﬁﬂﬁ@aﬁqum(Lapies)WﬁqﬁWW%:
(F) B W AW MR & ST T
(@) T8 weey f5eh S0 9@ R 9 419 @ HI9 o 3R & e 8
(1) TH TEEY S eNaed ¥ Sl o 29 § w2
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TR SR W 31k T il €1 Sferft e
aten ST e o Tl W sif B gl
Thefd iR Tl o HT UHE 9’ W e e
SRt W THAT W@ He|IR o St SR HEmdi
WSRO W R feeferd ® S €1 3@ Swd
Feeliiceh FRMTR TR <@ T Fehdl &1 Shio TeEri
YRIT et T q91 3T el HMriE fgwe
F IURUfd ¥ IT STedliich HeMIR 3ifush T
Bl § q9 THA W@ SW Rl Wh g W 2
Hde o W A9 oSt W %A 8 Sl @ 3N
T @R WU H faw H SR g W €
Iz WEARE o BRH W SR TR e T
60° & MM & TA-Y 80° 378 W 50°
ST IAT S A W SR T HET AT 20°
Afedord ST B S YRR SO s HIEA
e e faaq@™ TR W 27° Hfeqa™
 3ifyen, IO7 wicaedi § 24° W 9 Afyh, AA

&N T 20° To T 0° Fo TN A o 3TANh
I H -18° W W -48° T d% I el B

ol Mend § aOEE W HEEER S T
TS W Sl B | T GHATT T oI STeTs
% IR T € dur S T sl erde
fig=1ar %1 @ S T 20° T, 10° T TH 0°
Wo I THAY W@ HEI: 35° T 45° T qAql
60° T & FHFG I Sl 2

T H T @R U STeen oF HHMiR
Jedt & fIYeEE qeMrRl R dEE 27° T
q 1fyer g 21 TRE o U Swicaiy were
i ¥ 30° 3T T o Y- qAIHE 30°
Yo ¥ offyer wEn W@l B 40° SO WE 40°
Tferoft stenell W ATHE 10° W TSt feRan A @)

fe 8.5 SHal WH SNE o at™ AR i
Wil el 81 waifess A JvE 7y &
ST gl & § qE S |, S e 60° W
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S S x 2
ﬁO %\
R
R
%o
o ESf
o
o
o
- To

fort 8.5 : SRt 3R g oF HeA ATdTaR

sqeh1 H&4 N1 ‘HEgdEdl’ (Continentality)
21 T8 HH 3° W H ATk 20° faol TE 15°
I A o & g Sl e

ATTHT ST SrhAT
A A9HE S o WY Tl S v, S
[T g R Fed 81 W FE 9R Lfd a5 st
T IR UM g R IR S § T aEe
ek Fed 2| SR Skl dgd oS THT o
foTT BIa1 8, W I G H=I =l ¢l 9fea i
Ty fad @&t Ia q= Wq 9, HoRAU & A
aeyt somd € A ¥ W I o % @Hd
faferfid #X § St € 3IR gl I U 3T
FW HI Bl Y Ak 3L B Sl B e e
o o W AHA FhH B W 2
U FehAU dHed oh ud W |
TeoRdT 1 ST I B 3T T TR SFRH
TR Y Y THA g IR iR Bl o §, T

agHed H T TR R S #1 s 9l o
Ge & G T ped I T GEET TS 7| T
kAUl F3 € S dh @l 81 gF o IR TS
3R geat & T4 B oF WY TE W & Sl 2

TR R Y &5 § 91g T9eE o ROl
kT 1 S Bl €1 Il qe qed R I
H 3l gE e TeHhyu 9 o qAE § 9 3R
¥l € o HROT ST STl shi dRE i R ©
3R e o G SR W A9 SRl 71 T8 T R
et o T gar % e THe @ W 8 W Ay
3YaTE Fed §| I Ul W Ul T T FH T

*  wish 1 Faw € o uw eq St
T BN 98 Sa-l €1 ST St o fafemo
FHM AR ST a1 e S o B

* U UM U T A9HE Tk A Afewed
TEH & fou faft ST &1 STeRTRd §,
T fafire o1 wHen! 2
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fifqer s o Ha fasia
B~ s L5 P

1. E@WEHW:
(i) = o 9 g e ® 21 SF 1 ek g 1 fanvol dieft gedt @2
() fawegd 99 W (@) 23.5° 3 () 66.5° % () 66.5° 3
(i) = o 9 for vl o &7 s ofen g 22
(%) faearagm (@) BEE () HNg (9) TR
(iii) Frefefea & @ fra gferan g0 arHed gera: ™ e 2l
(%) @Y TRe ol 9] fafwo 9
(@) et qaRe g el fafeo 9
(1) TEfdd |k fafeor 9
(%) yeifofa gr fafeo &
(iv) =1 wgf =i sqer Sfaa foeror & @iy fied)

1. gatqq (37) ToH 07 IR T ¥q HEHI o W1e qHE 1 SR
2. Tfeaet () TAE AUHH a6 T 6l SieA areft @i
3. GHATY Y@ () 3THaTen 9R fafwzon

4. =ftier AR (3) et a%g & g0 wafad 399 UeRmT sl gfasrd
(v) gealt oF fawad g &= &1 sTd& Sudl Mo o Iqe wfcadia &=
AqEH Stfehan el €, 39l 8T SR §
() Tared™ & 1 srden Suo wiesia s § %9 a"d 8 2
(@) e Hfesea & o 7t o A w5 oo fayeda e @ s e 2
(1) i s aE § I e e’ fageda dE w5 eTien s g 2
(%) o hfs e faeda &5 1 STie Hemn g &5 o Sl e
2. TrefafEd uel o ST TTHT 30 Wil § ST
(1) geeft R qIaHH 1 STEAM a0 fF e YehR STefar] iR A i gefad el 272
(ii) o &M ¥ HRH €, S geat W qaE o oo i guifad s &2
(iii) Ra o W qOEH Gelferer B €, TR ST SR o oI dIaHH Sfeshad el el i
(iv) @IEafan o HeH o orftier draiay Saifees g 21 a2
3. TrefafEa uol o ST TR 150 vieat ® &
(1) eFerrsT 37K eai ok 318l sh1 Fehrd Toh TehR Yol i T W W e et feifertor
1 AN i gIfed w22
(i) S Wehastl i =ame o 5ok g Gealt ol SEeht agHeSe SorT Hgel S T &
(i) SHe | gesit o SR 3IR <feqolt Tiered ok e ArqEE o favaedt foRor i gor i
i sl
3T TTeX 1 Ve o STE-UE o TeRell Qe <l Ual o Sl shi Hied fote daet wrof
T & T A 1 SRl () SuRTen TR g STene SR SE wHA i e forg e
ferepren T €, fordl (i) WROn & AraeE o He | i T w0 w1 uRwiiid s (i) T weN e
i oF AI9HM o HIEA i TUAT R (iv) TE §RT UM Rl SIEeRaR AL A9HH, =AaH A1
YA qN el e AIIHA 9 (v) S qieR bl TOHT B3 (vi) Tl R o fort w1 o
YA o1 e dI9H Ga iUk IR Gad FH 21 (vid) 37 SR 1 ford, S e T o5 dromH
1 i o € IR e, WE, S SR STeER | B ol dIaE | 3fl o IOl shl THER|
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gfafed & | fafed @& SoaaH AT
S STferehaH HTH agH agH
AIETT HT AIETT HT (°T) (°T)
areg (°Go) areq (°Ge)
SECH 21.1 7.3 29.3 0.6
3 39.6 25.9 47.2 17.5
EEIERU
EENIG)| TS, T feeelt
CESIN] 28° 35° I
AR a9 1951 ¥ 1980
TS Wag o WeA| 9 gian : 216 i
Teh HEH o Yidfed o1 HIed qraEe
21.1+7.3
e 20 T _140°C
2
39.6 +25.9 .
— =32.75C
2
afties araia)

TE 1 Uhan HIL A9 - SHAd 1 HIE q9qH

iftfer dMiak = 32.75° 9. —14.2° 9. = 18.55° 4.

Reprint 2026-27

81



3TeqTa

11093CHI10

2 9 H YAl o eRae W ATIHM h

s faaeor afvfa 21 ey ™ e
Hordl ® R 3 T W fagped 21 TEd
AgHEA T § Far ot 81 39 uRumeEy
Y TRHA BT e @ At &7 § <A e
aret & § yefed Bt €1 o Sd € foR afes
g 9g € geH @1 agHSed I« ag ot
freif s @ fF %9 9g 3w =W 9 F4
= S ged get W daHE o STar o
AR X ©, Fe ol gedlt w1 e feer
T ©dl Bl HW IS gE A Ag 1 q9HE
FH B W1 7, 96 o0 2 IR o g 21 3

9

TEERYY oF HRUT ORI o [ehe A HoH
Bl ® @R S o Rl agEE iU el 2
IEIE Hi AOA o fAU URE  ATIREHT
(Mercury barometer) 1erar fida sUHieR
(Aneroid barometer) 1 T fFa1 Srar 21
T IYRN o a9 H S 2 e | JARETER
FE 9E-1, TAEEARE., 2006 €| AGRE
SO oh WY T B U W aFEe fae
A R fa=-fae g @ o = fafa=ar &
ag ¥ fd w1 g wRU €, tUlq geH S
AR &5 W HH TR &S i W = 8

e ® Feater e

31 | IgHe S fa=dl o hROT, agHE
IRE=RU et 9, a1y fasy, aeui o
T, IEET o fagor @ g g faeiy o

SWTReaE Teharal o faeru witfad 2
AYHSH T I
N M9 WA € fF eI TR ot arRE 9

aEHed o U 9N B GRRE 9% o 91
o & Hed 21 AT T R YIH 10 T I
SaE W | fHefer g 81 9Re 9<d T @
[ A T s grot 9.1 fafvea $EE W

Aot 9.1 : Tafyem seg W AEeE avEE 9 agE

yIfed B 87 SE-Si9 Y FW e W oHed
S €, ag fove et Wt € SR @i o o
HiSTE it 2l

e HgEqA ¥ agAed &l SiaH HH 7 Th
THE ShA o 9 WY % 9K I dFESAd e
FEd 8| TR I A I ThE fHeleR B TR
o T 3G SgHed <@ 1013.2 ficfer €rr R

T argare (faeftar =) argErT (°He )
HqHSA 1,013.25 15.2
1 feRetto 898.76 8.7
5 feRotto 540.48 -17.3
10 feRotto 265.00 -49.7

agEed § ofHd agRE SR dIAM i 9E
FI 2

Reprint 2026-27



IHed =R qen HieH yonferat

FedaleR @ qAU Gifdsl <@ georn w1
TUe SAfYeR Bt ¢ iR, 8ok fauqdia faem o
T ey 9 ¥ T8 Hferd @ S @
3d: FeAteR Yo eifues wifgaemett Y B

g o Sfaw faawor
Yol ! T & a7 o T H SR § e1ed SiW
F s1aferk Aol €1 IR o afdst oo &
AERE UM A R e T wHeE st
g fopan smar 81 wwee W o W@ € S 9
T W Th TGS ael e i e €)
@ W HIE ok T H T FE I G
T o fu, IREE A0 o 91K 36 WYUK 94
TR W T S {1 HYsael R g faao
T At § feamn s 2

fo= 9.1 fafv= e oRfeafml o 9vsE
T@retl i eepfa <wiar &1 feTeE gomelt Tk @
Ao gusE Y@ @ Bl B @ fagds oy o

83

—~i,014f0e

()
~
1,016 fheae
% Nf
1,018 feame

3=d

,020 et

N

fog 9.1 : 3Tt Mened W wHETE 1@TC, TEE qeT
RERIGE]

5 IR B @1 3= @ yonedt | off wh
Afeeh gugE W@t et € fSeh ohg o Seuan
A B 2

THEAA argare o fage-faavor

STl d ST HeM 1 GEdd 9§ R o
faga-fammr a3 9.2 @ 9.3 & i M T

)
FA

aAfrERor &

Temoto

forg 9.2 : wrew TgAS ATg 19 (WSS 1@IC fAeiar §) - et
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A IO
EarCOip)
AR

e it % e fagia

oo

fort 9.3 : WeT WA aTg e (GHETS @ fheftar ) - <ed

fayed g9 o fehe aTgEE %9 g § R T
fogerda =1 o=@ &= (Equatorial low) &
T W S S #1 30° W d 30° 3fEi
STeyell o WY =9 @ &9 WY 9 ¥, 9%
U S=a IR & el Sl ¢ YA: el i
WH 60° 3T & 60° <faroft sweEn W = <=
Ufeat € fo ey Fretem ufgal wed 1 yat
o Tiepe g tfuss gl € SR 38 yeie 9=
aTgeE Y21 hEd & 3 aEE ufeal w11 gl
Td foreoll o foremmm & @ 3 ufgar fovenfua
B T §1 STl Merd o e g o A ufgar
A B ™ ) 1 e RS el 2 3
g s 2|

UaHl skt TE9T T A1 R AHTIET i e ot

A9 TE WA & € fh (e @ H)
=T o ®RU ag eAE B 21 3H afas
Tfas 91 1 Yo7 Fed gl T Sed 9 ° FH

T F RWE YAed B Sl A W ERAA
faemast oh SR BWur Ye1 @ €, S 9o
TIfq T Yl FIAT €1 S 1 gealt kT T
off Jel oF 7 T gAIfAd FIAT T1 gl o Fuia
SR T TS 9 1 FHIRSART 77 el Sl 2
Fd: Yol & eaed W Afasl weH fH S
T T gRomE ®

TE YU YHE, T g, qel hiReerd
ENl

§ch SAfINeK |, Ecahy Ul g Yodl i =

yelfed il 2|

ST~ YT e
agreeE @ fu=d TE 9d S I R
T & "l o T gfads & R @ gaur 2l
& TeE Y@ Ue-ue @, o8l e yeu
dfh 9 9ARE @iet & PR TH ¥ @
YAUrdl %Y et 2l
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IHed =R qen HieH yonferat
THT FT

Tg Tl w1 T HT gfad HwRA BRI W
wur gaffuss g 8 SR TR TAE U R
Y 1 9§ 3 foperic S a0 BT 81 TS HAE W
YO =9 e 7

FIRTTT e

YAt &1 AU IF W YU TaAl i fIem
wuIfe T €1 O 1844 H hifqHl SEfTR A
g1 foerol wegd fohan ok et W 3@ o
FIRAAT o el S 1 39 999 & T Il
e | oSTo Ho fewn 9 Gfed e 9 3R
e § o€ T faaftd (deflect) B St 81 S
Tl kT 9 Ak B §, 99 faemw o siferk

B ¥ HIeifom 9 st & R ok e
TAAE | Tl €1 98 yal R geifue SR fageg

A R AT el 2l

RIS 9T <& FAUT o THHI T HE
FHIA 2| <@ YU o GHEE TSt % GHRI0]
W B B T g e sifer g, genl 6
B A € s BN SR wedl i fewn Sat
g eifyen fasifua gRftl 57 < 9l o Tk TR ¥
HHAKIOT R EH o RO 4 & &5 o o 36
& 2&-fid st 1 faqed 99 W HiRefd aa
I BT SR Yo THSE @i o gHehi W
et &1 o 7 g e SR sifus Tew W
I T YA 8 91 21 A FRon 2 f fageq
ga o ke Iwrfcadia awam & |

e 9 gad
Tl T 7 o k] &R, Yol kil ST H
ael ol w1 IR Bl et i Hae § 2-3 feRA.

85

H AR W TR IgHSA H Yo R w0y
& YOG ¥ G Et € SR ged: I@ Yav
qn FiReAfed sa o fata e € s gugE
@t e & SR wu w1 yeE 9w, <
JEUMdl el RIREfad 9o ¥ Hfed @ S @
AR FOEEy O guSE @Rl o guHiER
et €1 3 Tad gfaedt (Geostrophic) TeHl
& T ¥ S S 21 (Fe 9.4)

p |C - FiRefeg =
v - fedd T
p, - 4ftst =@ wEE P
7
v O,
> %
087"-\%570 7O4ﬁ;,0a7
C
ST Tiren 708;?%%
C

2feqoft et
foa 9.4 : gfasrdt vew

= @ &9 o IR WE oAl w1 IRGRHT
=hald] YRE =R el B| S a1 <« & o
IR WE U B Fiqeshard aRE=Ror &el S
21 & vonfeE § el @t faenm < Temdt |
fa= Bl B (ERolt 9.2)

Jedl H! ¥de W HE aR 4 9 =9 @ ok
IR 3R gl 1 IRER0 9 W g 96 a1
RE=Re o Hefud & e 81 g fre <e e
W 97 AfgEla Bl iR SR 33T S <=
&l W Ay 1 SrEded B SR XA W
sTqgfa Bt (fest 9.5)1 sifwwmor = sifafiem,
91, ¥Ha ®9 H, Hagd uWel ", ued o
Y-y AN AW % R FW Iodl €, S
qEe o 9 9Nl o folT SfevEes

WRUT 9.2 : SIehaTd qUT Uldelehard ¥ UaAl i 9T &1 UTEq

3 TS &= 4 379 BT T Yed [<9T &1 989
I e gfaguft et
EELIGH = Tl hT g & =l i gs &1 e
fen & fawda & TTEY
Hfcrerhad | EEUE IR EACH) HET & S A
faem & sTgEy feem & fauda
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EIHSA T WE GRERT

JHEEE FoHl &1 WY ged: e ol W) A
g : (i) agHeeE a9 W stenvia A=, (i)

_________________

for 9.5 : uaHt @ TfyERT Qe STUwRUT
ARYETE i skt Sufeerfd, (i) SR fgE
R foRoll o arer faeemes, (iv) Her@rRi o Hergr
1 foraeor den (v) geall 1 FUiF| agHeca gomi
o YATE Y Sl IgHSed W IREeRo o
FT Al 1 Te dgHed IRERT HeErE
STl i St TfAHE 3 2, S geelt 1 ey v
yufad T 81 WER 9=l % U Hidew
foeror Tt 9.6 ® W@ 2

Sed gafae 9 4 aFEE TR W H@-
SWTRfeEE e & (ITCZ) W a1y Haed
oetl o TG § FIR I3 S| SUEHTEHl ¥
et T T8 e Qe e o iR St
AfEfd a1y W HIKl & qY SR St B
TE aiHed % W 14 TR w1 9E I
FW wed € IR fH yai &1 @Wh gated sl
21 THeh URUTEEEY | 30° W g 30°
TfRq0T FEIY W ATg T € Sl 81 3 TR
g 1 Eded B SN g U SweeE
TN | SFede 1 Th R0 T € Tk S a1
30° 3 9 <farult tener W Ut € o T 3
B W 81 et o Fiehe o1 o1 STIER0T Bl
? 9N 7% fayaq 99 #1 i gl verl o &9 A
et €1 fagad 99 o I WE 9 yanfed en
(ITCZ) R Toerdt &1 geat &1 wag ¥ SR &
feon & &1 o1l aftE=RT R sues faada feem
¥ TN ol uRERe w wS (Cell) FEW T

IWhfeaeiT &% § TH &S &l g€l FHIS

e it % e fagia

(Hadley cell) 81 STl 81 Heq 3feqisia =
IRE=RY # ya ¥ Yaled Bl 3Sr el o
JFqe Bl § 3R SUW S=eg hicaeE &l
Y adt T T TW Iodl g1 HUEd W I Yo
TGAT A o AW Y W W € SR T8 hIS

fax 9.6 : ATgHEA H WEAAH AHT TREET

TR HIG ok W W W S g1 yed s
W SE WO 91 H1 el W Sfeder gl 8 SR
e AP 1 SR YT Yol oh &9 H Fafed
Bl 81 39 IS i yAlg HIg wel Wl el A
T IS IRYASA oF WM JREEI0 61 W&
fauife & &) A St w e steren @
=9 AT H TR FE IR i T
& 2

SRS 1 A TRE=R0T HETRI i off
Toqifad w21 agHed ¥ g8d TUH W =
greft gad SiE qen sifues fd w HeMERE
U 1 YelfEd wA B 1 HERR o1 1 Tl
9 ST Y hid B A Siqdes Wl %
foreqa &l W erueeRa oW B

TiEt g

qo[l o YeTg oF gred | oty |l § searE
A | T8 SR ST A, Yo o AR
gl o foenya enfe & RO B@r @1 WA
foramm &1 T Sfues T gur foeee
zfeqor g8 TR § 9MYA 99Ai o d95ad H @l

ST Hehdl €1 9 A o fama o farargds
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87

TIESA HT W UREER0T 3R SHRT
TETEARR UT gTea

IRHEA o W IRER oF GeH H wend
TEEFR &1 T4 o1 3T T ST Faeayol
21 HET UG WETHIR 1 TH ey <faof
STARERT o 92 &1 SR Yerfed Bl & IR 9E
1 32 Ust H1 WE o odt 81 fi% o a2
R T et o suftufa wa-f e
21 TA-FH "o 1 TEIWeId TRERR SR
SR o SR qiadT | Teq Hed 2l
TRTd HETEIR W aFEE ¥ 98 uRadd gfeof
T el &1 3 S (SRl Ser/akera
9 T ) #T GgF TSN HI SuAuHs
(ENSO) & A9 & <1 siar 21 5= o o
fuet (ENSO) vifsmemedt e €, fava o
ged Hign Feiet e e S g1 st
SRR & =T I a2 W 9 e e
sefer 3R wefi-heft YRd ST B B
T < H o1g 3Tt 1 37 TS ok A
FeH ¥ GER o 3 9F b1 HEGH Heel
wfersgamoft & &9 § g TAN fRan S 2

YRd: Yifde IR, FeE-11, TLELE AR 2T, 2006

¥ TR WM UREeRe gonen § = e
Ty foemfeat = afofa €)

T gaT
qael o T o 32 BH 9 faar qen < o

aiftier <okl o fashTd ¥ agd © TEE 9 &
qe garfed et €

el § s GHR

SR Yged SIfoid , SoHT ob STerRIIOT dei Tl
¥ e 9 ggg o fu=ar o ot @1 9
R T 9 @R T oTen Sfus T Bl S
21 o7d; T W AN SR Iadl 2 AR 9 qra
S R Sed 9gSE S ®dl #1399 995 9
e H1 AN @ YUl I Bl @ S geH

5 9 A 6 WE 95 9HR o &9 § gared
B &1 U sHer Twhen faudia ufwan s 2
Tt TR k1 3TUET o<l 3T Bl &1 & Foura
I § 95 1 WE BH W WA FHR gared
Bt g (Tt 9.7)1

fax 9.7 : T WHR ag1 WE WHR

qdd o =T ggq

& o SR wedE wewl | @ T el W € 3R
a1g Tl oh TIY-FY F I3 € R 39 T
1 I o fau 9 =@l @ 9edt §1 S Yol bl
U TR HEd €| W o T9Y YediE el 38
B W € IR weA arg ue § A st @ o
edta Yo hed B 3=d UeN 9 feu &5 | =
T wgd del 3t 91 & el (Katabatic)
qer whed g1 udd SfvEl o wenfaq@ @l W
TH T YR %1 W Yo Yaled el 2l
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Teld- STl i IR I U A SR gad Fed 8l
St € R ador el 1 W A g g
Tl W A I ¥, q9 98 Y Ued Sl
(Adiabatic) wfsHan & T g S 1 A ek gad
A GHI | 9% fouel Gehdl 2

IR (Air masses)

59 o fordt TET &4 W W T 95 dh
Twdl &l TE @ & o O Rl HROT HT oA
Bl T8 wE &5 famgd Her R wag O fasqa
e AN B Hehdl ©1 A9HH q STEdl Hee
fafyre o ot 7€ a1y, AguRT HEdr ¢ 39
g ot aftfug faran S @ - 9 *1 9@ IR
aqr ey aaEE 9 sgar et afas fgeand
Tgd HH T 98 FHN eXEel 5 W e
T € 3 IR H ST & FEl S )

IEURET 1 3R STH &F oh MER W
ariffehd foran ST 21 5ok 9@ i S & B
ST YRR B : 1. SO § IUW HicdHE

e it % e fagia

ST STUEhd € HeT IR 4. 3=d i&ef™
31 3 9 STres1ad HeTgid™ & 5. Tl §9
T IF ATSIEd HeTglY 3icTehicsh qAqT ATehicah|
T oF YR W T YR H SgaieEr ueh
St 8-

(i) 3wekfeaEta FREFRE sguiet (mT),
(ii) Srkfedsa waEd™ (cT), (iii) YA
IR (mP), (iv) gt @grgrda (cP),
(v) TRTETI STehfesh (CA) SThfeaa il
T gt € qen gyt argafEt S€ B )

grarg (Fronts)

S < I 9hR Y argafivEr ferdt # ar s
ey HHT &5 1 a7y Fed ©| Sidl o o
9fehal ! SaW-S4 (Frontogenesis) #&d 2
AW TR YRR o €id € ¢ (i) 3 o (i) S
Ay (iii) TR AW (iv) AT adm S|
I fEe) 8 ST a1 3% 31=) a1y el Sl @
(i UH 9WW 99 HiE A 9g IR TR

TEMTR 2. SUTRfEaeis S0 A%Ed 3. 34

K

ag

4000

o A1
=/

fehodt- 600 400 200 O

200 400 600 800 fwoHt

RUGEEIGIE

X

ffarflo 600 400 200 O

4000 o
I g

200 400 600 800 feerlo

o
arg gma(dﬂ
yitae arg
afufaee ammr

o 9.8 : (37) ST ATay, (&) vitd 1Ay qT
rferfae amam @ @2 ui=se

ftd =1

Sodl) | 9 A 9 9 91 SIhRMe €4 H
IO SERET B SW ke €, 39 Wk &
1 ¥iiq 1w wed 21 Ak T aRueEt Sk
w7 A 3 afEl % SW wed € df 3@
ek & i I AW Fed &1 AR Tk gL
ofd: A oF W I3 W O TH A Hl
sAfufase aram wed &1 oadm T ewenel o &
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Ancient Air Bubbles Buri

Greenhous?

gases rising alarmingly

In Antarctic Ice To Shed More Light On Global Warming

Ithash ppened in the North Atlantic and
may happen agam According to scientists,
global warming could lead to prolonged chill =

did not get as far as humans
have,” said Richard B Alley,a
geosciences professor at
Pennsylvania State Univer-
sity who is an expert on ice
cores. “We're changing the
world really hugely — way
past where it's been for a
long time.”

James White, a geology
professor at the University
of Colorado, Boulder, not in-
volved with the study, said

that although the ice-age ev-
idence showed that levels of  This file photo shows dead fish lying
carbon dioxide and the oth-  on the dried bottom of the Ding An

reservoir in China’s Hainan island. An
island on the edge of the vast Pacific,
Hainan gets a large part of its rain

er greenhouse gases rose|
and fell in response to
warming and cooling, the

narhan dinvida and athan

he Eurc
e Corin
bublisher

researecl

ne research station for the European Project for Ice Coring in Antarctica.

tan innman: anllantad ad i~

during the typhoon season. The
problem is, for two years now, there
has not been a single typhoon, and

gases could clearly take the
lead as wel.l

_— = —— -

Air; pollution biggest kille:

Southeast Asia, says WH

smoky  haze that

hrouded parts  of
Southeast Asia this month,
forcing schools and busi-
nesses to close, is just one el-
ement of an air pollution
problem that kills hundreds
of thousands of people in
the region annually, the
World Health Organisation

Au‘ pollution, in major
utheast Asian and Chi-
nese cities ranks among the
worst in the world and con-
tributes to the deaths of
about 500,000 people each

year, said Michal
Krzyzanowski, an air quality
specialist at the WHO's Eu-
ropean Center for Environ-
ment and Health in Bonn.

Drifting smoke from pur-
posely set forest fires in In-
donesia caused Malaysia to
declare a state of emergency
last week in two areas out-
side Kuala Lumpur. Parts of
Thailand were also blanket-
ed in the haze.

Malaysia said hospitals
reported a 150% \ncrease in
‘breathing problems and sev-
en people who had a history

Geneya! Himalayan glaciers, in-
cludidg the Gangotri, are receding
at among the fastest rates in the
world due to global warming,
threatening water shortages for
millions of people in India, China
and Nepal, a leading conservation
group said on Monday.

The Worldwide Fund for Nature
(WWF) said in a new study that Hi-
malayan glaciers were receding 10-
15 metres per year on average and
that the rate was accelerating as
global warming increases.

In India, the Gangotri glacier is
receding at an average rate of 23

of respiratory pri
portedly died. T
ment could not cc
smoky air was to|

Worldwide, air
contributes to so
deaths each year.
gency in Malaysia
mer two dAys Bul

predict

clbud wm hover

of Malaysia anc
ore.

o bame Ietres per year, the study said.
dry burni ST §
Yind on Biandira st Himalayan glaciers are among

annual problem. a

the fastest retreating glaciers glob-

THEAT S W Th ARAHF
feooht ferd

ally due to the effects of global
warming,” the WWF said in a
statement. “This will eventually re-
sult in water shortages for hun-

Arade af millinne af nannlo wha ralv

= Gangotri is shrmkmg 23m every year

W 1g of Himalayan
\ ‘crease the vol-
'vers, causing

b o

This image shows how the Gangotri
glacier terminus has retracted since
1780. The contour lines are approxi-
mate. (Image by Jesse Allen, Earth

Observatory; based on data provided

by the ASTER Science Team)

on glacier-dependent rivers in In-

dia, China and Nepal,” it said.
Himalayan glaciers feed seven of

Asia’s greatest rivers — Ganga,

Indus, Brahmaputra, Salween,
Malkana Vanatza and Hianaa Ha

ue use of renew-

W
plus m“w?;’.‘:i«p’f“"
and energy-saving

M
able er%™y
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TEETE ¥RE U Hfy=a fen & «gd st 7m
H Sl 1 OFIGR @ g1 Sefeh, qui Sl ohi
&iferst e € el § Wol U W U TR T
R qgEAr €, Seieh aul W Sl M T L 2l
Wfeh, 1 o M ¥gd 1 S W Wl 2

g Wi S W S'd €, 99 S-Sl SHe
(Ripples) a7l € @1 91 &1 T sig & WY
& TR R agdl Sl €, W& dh 39k 22
Y %% gogel el o 9| 9 o U8 Uge,
T JA WHS goAdEl § HF H A gew 9

FEAER A TEEIR @ R § S o 3w
S+ o A= e @ gefid ©1 g ue wsw %
YU oF HRU, T S b f&T § <
IR SN 334 T e R €1 AU 9 82
S 1 IHAE TS AIYEE HEERT S oh
FeaieR T o YRR B

-
T e | S €, 5ot e, S R g
T & AN-R Tfq & &1 a1 H et 1 3
AR TG § fq H €| 9 ST I Fell G8=
F €, e @ s Bl €1 a9 % wRo
T merR # i St € qen Sl et W
fjerd Bt 81 T Sel i T HeENR o el
o o fer S &1 wHeifad & gafad s 2
S8 & T T WEEIRE 9@ W UEEd € Heh!
Tfa wH B W g1 UH TS S o Hed

qEel a0 B feRorfle w1 AT HIA B

Teh T 1 3R TH Ahid IHhT I
1 T 81 I a0 3YUerehd @t et Bl ©
A G : T a1 o SR S Bl 81w
@ fafa 1fa areft T w1 Safd Y T
W E T, Fed: TR e H| wT oF e
fSig o1 Uar o1 okl <ol oF R @A ST @,
M I fohd THT % YWEl € qe1 39 &% oh
TR forad 999 9 T & foen § yeeaE @72

fora 13,1 : @ & fq Td Aefta-10y

Reprint 2026-27



MR ST 9=

o g et €, Fifer ag Sl gered
FIl & Sk Teclh Sl oIt qan o Rl
J= w1 @R diwa @1 iR g3 S 9 o
Td Bl TR 1 AR eeherdl € T a1 feerfq
o Tfa et €1 T ok A St w1 T geehR
gt B T 3 war € fF e g W W
TR HT TEA A qU FHW HT AN el § T
diedt 88 W1 W A= qen w9 w1 SN

W T favraand

@ 1&g 7 (Wave crest and trough)
Tk T o o] Ud ean fageti 1 e
forer wg T wEl S R

@ H1 Fars (Wave height)

Tg Th 9T o A o Ao 9 R o
ST A0 A HI SR g0 2

@ 3EE (Amplitude)

T TAT H] HAE F €N B B

W FTd (Wave period)

T & TH ffaa fog @ o 9 @
AR o’ T =11 Tl o <t o HHam 2
wreed (Wavelength)

e < TR e = dl o e R At
T 2l

@ TTfd (Wave speed)

ST o H1EIH § a0 ok Tfd ki ki S hi al
T *ed © qe1 =9 A | T S e

T rgla
Ig Uk Yohe o IHI=a | fRu T fog 9
oA ATl a5 HEw B

117

AR -HTET

5 TE g o SHY0 F FHRO T § TH aR
I q IR YR A 1 HIaewiicre 34 a1 A
H SARWRT HEl Sl Bl Sedrg Geel e
(aTg e agHeet | § URedd) o RO S
F T H e (Surge) w8 S B HEIH
semererstt & we frafeg @ g SRR
F1 Tfeh Td HIfash &9 9 2FF 9gd 2
Sifea €, Fiifer geen ergfa, it qeon s=r o
agd e fa=Tar gl 2

FSHT o TEcARYU] o HRU 91 FS T] qh
T o TEERY R SARHRIST &I Sdrd st
2| U FRH, TS 9 7, S T TR
1 Fqferd Il T TEATRYUT Tt qUl SIS
Td A AR geal W T Tl SaRHrenst
F IO FH & U ITERR B GEHT B WS
ot gest o N W, T SOl 3= Bl €,
o faqfid 9 W FZH AT [ecEld SR el
ST T & HRU FH T T, T4 AIHLT 5
T WE SR a4 Hw 2 (o 13.2)

SR IO HI A6 9, I & qdl b o
o M B; AT TKHAT T TeceE SRHOT el
3TYohg 9Ic1l Jeal oh ¥ W, WA o fTee

forg 13.2 : TEATHRYUT T T SARATET & HE Teler
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ITET AN H STIHEIIhIUl 9 i STHET T[Tyl
I Afusk g ¥ SR THiT a8 9o SSA Hi
R ST YR 1 FRU &1 AT T oy
Teeft o 0 WE FH A ©, FifR A8 I
A W Ay U W T T Tel AT A
T BT €1 3Td: TS FSA ¥ W E SUR
U1 A 21 geA A W, &fas SR 3o
FH Gl g SR a9 eifush weegel @
58 Saia 39 91 e 2

FHATST H el WISl oh SaHTET
forva <1 T S SARYET ST o TaGh
o fod wel &1 @il § o B1 SO SUR
H HEE 15 ¥ 16 HI o o= Bt 8 ifen
&1 W I S=9 S9R e & = SR fafe e
T (ST 24 52 T GEY), 3d: Th SO 6 5
o e e ST €1 STH: S SHR Th
T H MW 2.4 Tl FW ISA ¢l TR
Taed I g3l foh Sar ufd fie 4 dorfte s
T HT AR ST 21 IR MY FHLT = T
g Y WS Y o fhR 1€ (S W
el B4 ®), 19 SR @1 7 el | 3R 379
T H2 % J@ 7, a9 379 U et ¥ o
& foan o, 9=l W & "edd & uE
aIeh faX o W B

Sag SUR AU S ol B €1 e 3
S 3R U HRErRE gdl ° TR ©,
STl SEE W S o Sl 2 a2l % U™
SORAS 9 Wifedl ®i STehfaal off Sameest o
et 1 g d €)1 YR @rel SR o
RO Bl SIS qleh W WEel dl B 5&
SARNRT g9 o dE 9 A Wifedl qel SaRAg
@l ¥ ¥ oAl ®, @ 5% IR ¥R HEd 2

TARHET o TR

SR o1 efgfd, feen wd nifd | v 9wt
fo=ar 9 St 81 AR & 3T IRERdl

e it % e fagia

Tk fea 4 o1 24 52 H 1 IAHR! FHE o MR
W fafq= whRi § affepa feman ST HeRar 21

3 W SEIRG SaR-91e71 : (Tides based
on frequency)

af-3feh SR (Semi-diurnal) : g8 Fa9 E
SR gferan ®, fSeer sfaria g feq 91 s=a
@ 3 9 SR e 81 € R S=d w T
SR TN A SR H el 2l

3f% &R (Diurnal tide) : 398 gfafed shaa
T S=d U U 7 SR g B1 S= ud e
SR T S FEE B B

fafsa SR (Mixed tide) : T8 SaR-9@1 {6
T ® fa=rar it B, S® fafya sar- s e
S 81 Y SOR-ARET G S ST o
UfYeH 92 T YO WK o dgd 9 &9 96l
W 39 B 2

Qd, =591 TF geat 1 Reffa W srenia sargrer
(Spring tides) : 359 SOR &I H9E H 9=
geal o HUe ¥F TE GxE oo fRafd | AR
Fdl Tl g8 SR TS T SOR s o %
Ferfd o R

g8 FR (Spring tides) : 32t o Hed H
TS J5 w1 feufd SR w1 S9E ® TEs ®9
T yuifad et 31 w9 A wh D T H w
g, 99 9 YR Sifukdd W Rl gEq
SIR-TeT el S ¢ qe1 U HEH H J R g
2-gfofr o THT qel SHU STHEE % gHA|

7= s (Neap tides) : |MH=I: 98 SOR TH
= SR & o9 9@ 3 #1 R Bar 21 59
T =S Ud G T T o HEhI0 W B §
de A TE G5H o e 9 Th g o [a%s
#E FId T ATH KT STRY gF Sk IH I
3feh BId BT W1, 9% 9 A o TeaRuTl ok
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MR ST 9=

Tmey At 8 S {1 ASH HT TR SAferk
safeTy €, it o geal o 3ffueh fehe 2l

TEH H TH IR 9 HsH YA o Hed
o B ® (3UY), EHE Y 9 = T
e SaR Sca=1 el @1 39 SRA SIRid e
= ¥ Afes B ®1 QW TWE % oaR, 54
<f5mn gedt U fushad i (3199) W e 7, 79
<SHT <1 eI Sl i eIl € qel Soi- 7T
o A S Ed T 9 %9 B e

v gesdt gd & frkeam e ¥, (STR)
Yo T 3 SHe o 39-99 3T9 Td 1=
SR o A ot ST ¥ 9 Afus = e
T < gesht gd ¥ waw R B 2, (IHER)
Y& TH 4 JAE oF TH-UM, SO o HH

119

TYid &1 HETENE YR §1 YR o aall o gl
yurferd Bt €, o B (i) WefHeE &1, S S i
T 1 YR wI §, a9 (i) fedrae 9, S
YISt o Gerg ki I e 7

WtHer o, S AT i YHfed wid ©, 9
g : (i) R S 9 S H1 T B, (i) 91, (i)
TEERYU qMl (iv) HifEfas ad (Coriolis
force)l 9~ TS 9§ TH SR Sl Herdr g1 IE
%R 2 fop foveq 99 & 99 HEWIHE Sl 6
TR G AL T TUeT 8 Horllo fereh S BIal
%| gden enRUl dgd H YUl I ﬁ%ﬁm
el 1 F2d & 9 A9 T W Bl ¢l HEERR
o Hde W S8 delt 91 Sel i TaHH Sl 2
39 9 | 9 T U w1 Hag ok g 39 gH

fied 1 STUeT SEd A B 21 9v9 Sar 9 fre
SOR % o= 1 g9, & SR R 7, ¢ e’
(Ebb) wedml 2| =9 SOR Td 1= SO ok
9 %1 999 W4 SOR FW =ed €, SH ‘9%’
RN A S (1

SAR-HIET ehl HEA

<fer, geolt, wixw 9 g wt feafa SR &t Sl
T R ¢ IR TR Feafa & T 91 9 SR

QAT ST ST Gehell 81 I8 ARdrcish! o TegstRi
F TRk HeEl AEel § HER R e

Tl U] g Sl bl T ] Ywiferd il B
eI YUl & HRO WA A" dedl § 3R g
THTSd STl 37a Jaorar § =71 o1 =1 SR
el oF HRUT A8 Tend § Sel @i Tfa ot fem
£= T i e e O e 1 1 O 1
Yelfed Bl @ 91 Seh =R 3R e | ol
(Gyres) &l Sl &1 Tk HROT Gf TeRRE
A ¥ 98q JRR URE S Bt €

I o B9 B 3Ta, HeTANRIT SAemsT o
Feater T i g iar 21 3tfue W wie
1 TR STet sh1 STUeT SATST oA Bl € 9o g6

A= | Sag YaE 1 6% Jeel gl Sa
F HAE Fgd AfH Hedqol ¢, WA Al o
R aTel U1 R Td SaRARg@ o i, el
ol 5R W oot Ulkeht B €, S o Aemret we
TSl o GiaTed | ol i W Uehd & SoN-e
dosel o Eiffeey (Desiltation) d o #5g
F T A0 SONARgE W Uefd Sl i ST
Fepte o off| SaRI 1 SRmTe o o (FheTe,
i, 9 U6 99 H) SO wH H off fmar S
B T 3 e vife 1 faga 9o ofvem s
H G o g | o S W@ 2

TETENRE IR

TR 9R¢ T2 | e gae o THH 2
3 ffy=a arf 9 oo o 5@ o Fafaa e =

YhR STT Sct, TTH et i 3Tel 31k Ie gia
21 O W A9 Sedr €, Saf geh ST 1
T SR 3 FT Bl T 3T A aedl HeErE
YT qel I Bt §, S Yl o 9 drel S
T2 92 € wd ¥R-¢R fageq 99 w5 ek Tl
Fd &l T AR fa9aq 99 ¥ "de & 9@y

TETHNRIT arrsl @t feargrarnd
IS ] TEEH 9o YoTe 9§ B 81 |H:
YRIC Tae o e Taifae Sifeasen it € 9
&Y ge! TR 5 Afe § eI el 21 e o
ST Y T e B St @, S 0.5 A 9 ot
% Bl 21 BH TRt & w1 i 61 SHeh o
(Drift) % &9 § SId 1 918 1 A2 § A STl
21 U 1 Al 1 GaY SHHT TG G B 2
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% fﬁ
X .
e £
Jo I
> E
I fagadE | P -
forqerdta fcemad forgerdtar wfasma
gfeoft
‘Jﬁfﬂ;;fﬁlgﬁq % §#W$W%
3 &
3 E
——
o e

e it % e fagia

fergera
faertta gfasmn
<faor fagada
IS - §
£ ﬁ
qfeedt 9o A’
[
TR ard

forg 133 : WETERR ¥ U@ gWI

B U gal 1 3 St € K 3T Tt T T
ot 2l

TEENHE gRI3T oF UK

TRERHE 9T il S9! TedE o 3TER | FH
T el 8N (Surface current) I &l SIAER
(Deep water currents) ¥ arfiehd fohaT ST Hehdl
- () ST U - HEEIRE Sl 1 10 Siae
I HAE A S THW 7| TE U T o
400 T Y TETE q SURYE B (i) TEd SoEn
~ TR S 1 90 TfRTd IR el SaEW %
w9 H 21 A TouNd WeErRl H S o o i
=1 & SR S'd 31 S=a ety &5 o, S|l
qIEE T BN % RO T SAF Bl S, a8
Tell SIAYNd sedl ¢, Fifh g8l 3Tfueh e o
HROT I = T WE Sl gl

TEENRE ¥RIST i qr9qH o STER W TH
g 3E Soumel o offepa fwam smar 21 (i)

Sl SAYRT, 31 5e1, T ST &0 | et &1 A
e oh U=l d9¢ W wedr @1 (WS gM
et | e o e stereii= & ¥ e €) @i
ST e o S=u ey & ¥ Jaurd
TR % ot 9 W aedt F1 (i) TH ermR
T St Wl 3T St el W UEen © IR uME:
TeTgdi o gt q2f R wedt @ (Al Menf &
= 9 g stenshy e )| S Mo °, A
STAURTE S=u SAeehag el o Hergdl o ufver
Te W wEdl B

JgE TETArRIT SR

Y@ HEHIRE SR Feferd qeml 3R it
JuE O orcdfush geifad el §1 e
AU &1 Yo agHed Yare § fHerd-Sod
B T e el o, WerrRl W oY fesherd
& B9 F F&dl 21 I memd ®, 98 vaw S
Teme w1 erven sifue T }1 HEEIHE URdE
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MR ST 9=

ff o T o oEY Welfed el Bl S
e & §, 91 Yae geId: 9ehdld o &9
o Bl ® SR HeErE Rl o 56 1 e
XA & AT UHE &S H, WEgA el o
YaTE SIS o Yo i guifad s g1 f=
TN | e el TH TR SIRAfad g
o 1, S0 Mene § S0 o W ST gyl
e | o e WE g S

TEEIRE SAURT ff JHed Jare i
qifq T &N Y F I TR W 2
3Mehfesh o 3ieehfeah &3 &1 ST AR 3T
wicaeia o fayada &= ®1 @wE gented gl
Srefer Fel 1 T TAYRT g 1 R S B
faf= Aol & 9@ Sauet & AEtas
13.3 | g9fEn T R

TSI, ecifesh IR &% Her@rR # se areh
U 1 Gl IR Yafad g HmeT &
a1 fRE YR wwifed @ 22
13.3 ¥ $5 3T <

121

TEMErRIT aRTeT & 9919

TEETRE UN¢ A fwansti w1 g 9
AT T W Yfad hedl 1 SO o SqrO0]
wHfeaela &=l § #eEal o ufved el W 3t
STAURIE et € (faerdia & 1 Sigst) Sk
3T ATHE STUeTehd Y B § 9 el € of e
9 A AraiaR «ff %W 2Iar {1 Tl e BT S
T JEft 3 & U Yo €| Hed 9 Sed SRl
o Hegd o qivE qe W T Seund wwd §
ST RO 9@ TH STl (SFS) Sy U
ST B g &n W TeTRg eTueTehd E T 3R
g eTdemshd g3 Bk |1 T iftieh amrR ot
%W B € IO 9 Su shiceig en o
wwméﬁaﬁéwaﬁ%
T HRU Il e T T S (T HRE)
Bt &1 4 &5 ST Hia o Yidaghendia &
& ufyedt fea w feem € el ™ 9 3
T H TR et © S mefadl w1 ygE
G5 B HUR o TE o & gl e (Sl
T T e Saur frerdt €) § W S 2

It LK.

1. SgdeRicah U

(i) TRERY S # SR 09 A= T e gefia 27

(®) SR
(M) Tmd

(ii) Fed SaR 3 1 &1 HROT 22

(@) @
(9) W H T FE T8

() gd IR =gH 1 geat W U € e # et wel
(@) & @R =5H 5N U g k1 faqda feen § ges W et el

(T7) deX@n H1 IgRA B

(%) 374K H | i T
(iii) gedt o =K@ HT =[aH 3O e B 22
() TTER (@) 3ITER
(M) 39 (%) 31ayg
(iv) geat SR ot feerfq wve eidt 272
(F) TR (@) Jare
(M) fadsx (&) SHad
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122 iferer qritet o Ter fagrd
2. Trfafes woil & s e 30 vt § i -
(i) <@ = e?
(ii) WRERHE a6 e Fal 4 U L 87
(iii) <IR-¥RT I 872
(iv) SOR-9E1 3 89 o I N0 87

(v) SOR-9e HE=ed 9 oy Fetud 872

3. Trfafas uodl & ST e 150 vt H i
(i) ST “RT A HT by FoAIfed FId €2 SR Ife=m FW9 ok 9 & ok qoHe
w1 3 FFg YwR g i 72
(ii) ST o Y 3 et 72

gfESET hrE

(i) ot <iier = dreme o 99 ST qen qX i T T STaeiieh il Teh Teell theh
W g foF 90 HY 3T Bt B

(if) T Teite 1 Al o, fed wermnria R <t W 2, 7 ot s fh = g
AU T € 9 3 32 3Heh W € ¥e +ff ward fop ffved s W 9w =
fagifya gt €1 wron w1 faa=m &1
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T yeTfas Ufwew favioet sdem™

AR fafa= Sietarge &= § srued onfg
& famg o wed @ g g 21 AR IRl TR
& ¢, @ Gfgw W) o foaw st 5§ o 5.2
3@l F8 39&F WER (Weathering mantle)
e fefareen 1 STER ©, 31d: 39 Siel-Taere
T SMUR HAT T Bl GR el R S &
e o fafaudr iR g9eh qRomHea®y 3a=
Sta-fafaerar &1 ger wRor 21 3@H i e
T for 9 &%, Sl S o Sl ®I ST
aferer B, oEt Sia-fafauar i =mies & W 2

S St S -faferern g9 <@d §, 98 2.5 9 3.5
3T ol o ekt o1 RO B 6E Sfe o
YRH BF W U, gealt W Sa-fefeerd fredt
ff o= w1 9 3fues ot AMa & M §
Ste-fafaerdr ® asft @ W o, wifEm
frdt W A 3 YeNfd T SMeRIhdl §
fereh SUSRT BF o RO, T8 qW e ol
I o STER, ¥ER § gl Saal &l
@& 20 @ 9 10 HUS q% ¢, Al Th
U & ST TEl SAM 7| T Gl i
G AR S 2 SR 3§ SR 6
TiffeRtor oft e g3 B1 (T STAM o AR
gferor sTARGRT & A UM ST SIS 40
gfaera waferal 1 afieRor &l gam) | IO
Ffeada o § Sa-fafara 1 stfusrar 81

STl o giteehiol § 3R 3fehel Saur! o
e o Sa-fafauar waq faem &1 @ 2

11093CH16

Sia-fafasar wa wweor

gedt R TRt genfa #1 oiwd emg 10 W 40
@ o g 1 STHH {1 WEr Ff "7 S € fw
T 99 YfaTa gSiqar, S gest W @t
off, o o[ &l gt Bl gealt W Sa-fafasar ws
S TS 71 Se-fafaua s wfeaia wiw |
aferr it 21 SH-S9 79 g wRe w W
54 2, TSl i fafaed @ w9 s S e,
Afer StraenfiE 1 g sty 2idt S 2

o fafaudn 1 v & 9 ° o ®, (Bio)
‘gl <1 e &~ e den eEafdd (Diversity)
e B Terfereran wremor vl o ferdlt iy Amiferss
&5 T WU S ol Sieli sl T S Ieh! fafaed
%1 Sa-fafaud #ed &1 6w oy 9 % YN,
wor qen Gen Sarget | {1 SRl SAEERT IR
ST 5N FfHa Wi 9 €1 7 gesht W u W
el S it qRad-eierdr, Uk &1 Yehifd qen
fafs= yenfaai o gfRed=eierar den fafy= e
T fofereran & Fafua 21 Sa-fafauar wsia 99e7 2|
g o & ol aul o 3faed 1 9o 2

So-fafaedn 1 diF S W THA ST Hehell B-
(i) eaifeTes Sa-fafaerr (Genetic diversity),
(ii) goidia Sa-fafaer (Species diversity)
den (iii) wRdsta Sa-fafaedr (Ecosystem
diversity)|

e foteh a-fafeream
(Genetic biodiversity)

Sted fHir & faw Si9 (Gene) T HaAgd
shE 2| fRdl genfa o st o+t fafawar &
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e ferferern we weem
AR Sta-fafgerr €1 wae sifasw @i o

Siiell % THE i YNfd shed &1 A AT
&9 ¥ ‘gWEfeeE’ (Homosapiens) Wsifa 9
IR @eron § Rl fa=iar @1 SHeRT RO
Araifees fafgear 21 fafe=r genfaal o fasm
d HeH-ed o fau sgeifien fafaw sfus
Afard 2|

yeiara fafaerr (Species diversity)

€ YNl I SAHEIA I Sdt &l g Tt
fuife &5 o goifadl 1 g 9 Hatua @)
Tl i fafaerdr, 39t 99fg, TR aen Sgerd
T offRT S Wl T FD &S H GnfaaAl i
TE Afa Bt o s H wAl 59 &= |
ySid fafaean sifs gt €, 5 fafeem o
‘gie-wie’ (Hot spots) #gd 21 (fox 14.1)

et fafaerr (Ecosystem diversity)

A fusd o1 § wIdsl & ¥Rl H AU
o= 3R g 9N o G | eM o
oifedsia ufsrard qen smeng Tt 1 fa=ar €
yiftasia fafauar s &1 wifasia fafaear =1
IREA F gyt iR wifed 7, Fifw agemt
(g <1 Tqe) 3 oiftds ) g fafvea
Tl 2

forx 14.1: g&vmﬁﬁvﬁauﬁﬁ(m
ufyerdt wre ) e 9t e ST wiesEta yien
7 - uiRasta fafaear &1 T 30T

125

“ig-fafaeaar s wgwa (Importance of
biodiversity)

Sto-fafaedr 3 Ara wepfa o fowm o =g
e o ® iR sl YRR, A ggRE A ot
AR, Yo o WiRfeerfas R 9 Uehfae
fafaerar &1 s9Q @A W wer aRE g @
- fafeern =1 aifeafas (Ecological), snféde
(Economic) 3R =1 (Scientific) At
TE T

“ig-fafaear = uifafaea after
(Ecological role of biodiversity)

it | fafq= yenfaal =g 7 +18 fFan s
B wifds # w2 off wonfa for wRo 9 @
forepfia &1 Hehdl & 3R 9 & & ® Fhdl 2l
312, T Siel ST STEd U i o TH-H
TR Sl & T H off Here eir €1 9 e
oAl Hehd ® Toh We, WG o oF WA |
AN @ ®? S o WSIEl Sl U8 Y
IGHT HUSY I ©, FeIw g IO TS
formfeq st @ @R wifdst o et 9 v doel
% T i oY T@H H WeEe Bl 81 Eeh
sAfafier gonfaal agEsaa 19 #1 feor e @
R Serar w1 EtE s A geEe e €
3 it fFard ame Sfem & fere wewergot
forard ¥ uiids °§ foaft sifues fafauar =i
gttt o Ufdepet fefaai § off W@ &1 e
AR TR ScUEeHar Wt Sadl @ eAfuss =
yonfaal w1 &fd 9 9 oF o9 WA hI GHAT o
FH T WG| Al AR fafauar Al
Wil i @e it Se-fafayd are Tias §
TRl o SEadl i Ged wH hi AfuE
e et 21 g sl o, o wited o fore
GhR 1 Sl s, 98 Wikas Saq &l eAferh
TR B
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Sta-fafasar it snfife gftrenr (Ecological
role of biodiversity)

goft weAl o forg <fen Ste o Sta-fafasar wh
TR HHEA g Sio-fafaud w1t Heeq
9T ‘el i fafaerr’ (Crop diversity) €, f5d
1Y Ste-fafaerar ot ser sman 21 Sia-fafaern 1
TAEAl o 39 Y9SN o ®9 H of AN S Tkl
2, forert swifiran dieer weref, sfafert s died
HIEA 3 o 1 Sa GHEA H1 3 gieher
Stg-ferfererar o fommer o forq oft SweerEt €1 @
B g% gEEAl o a9 3R R i et
Scq=1 T foamel &1 ff e B W wEd, 9,
I O, A SR <1 A e Fw U9
To@ s Hed oF IR T, Sl HMI I
Sig-ferfererar oF weree®y e B 2

Sa-fafasar wi aqrte sfuen

(Scientific role of biodiversity)

Sig-fafaear gafe eyl 2, wifE 9w
YSIfd B4 9% Hehd 2 Tehdl © T Sied &1 3ARY
Y g SR Te wfesy o ohd foawfaa =
St ohd Ferdl & o i, foad 7w o
yelfd &, 39 oAU @A | Y&d YSd i
ikt €, 3= B Sia-fafaea 9 g6y Tehd &
TH 99t &I T8 qe7 guwer =fed fF 7w @
¢ ok T wenfeat i off SR <)

TE HEFE TUN Afae faeed § f 'R
e g gSfaal w1 Sfifad @ w1 eAfueRR B
3d: HE Gl i Wes1 U faga & A
®q 9 Teld B Sa-fafaedl o W = Siferd
YTl oF T1e BN Gl s Teh 3751 Y9I 2|
aqE U, Sa-fafaedl ®1 SEuRon %% qee

Hepfaa o1 A= S 2

Sia-fafaerer =1 g™ (Loss of biodiversity)

Uod Fo |WHl ¥, S9N gig & SR,
UTHfasw GEEH F1 SN At B o 2l

ifae et o §ot fasid

T8 Hur & fafq= ari # genfaar qen
S e TWE W Oast ¥ S gg Bl SW
Hicada &7, St fava o Fd &5 &1 9 T
W T 39 foeme S # e s Y
FH o fau gEedt w1 e iR g
AU g 2| SOk 9wl aret oA |
gedl T oI 50 fawrd genfaar o S €
AR Urhfaer e &1 foer R SeHed &
fau erferes fag gan 2|

TR fdeh STASE- SH- ok, 91g, SATeTgE!
SR, TEMFd, g@ 3f1fg geal T a8 S areft
wIforSia SR aedfa Sra il eifa Tge @ &R
TRUTHETEY Heftd gefad yee w1 So-fafaem
H ScerE S Bl hIEARIR SR 3T YN,
S~ gEelwEA (Hydrocarbon) 3t feteft
9 &g (Toxic heavy metals), HogTefid
IR FHOAR ol 1 T H I 1 3 e,
dAferT 39 o § Tfug #1 T, 3% ke
wenfaai’ (Exotic species) ®el <l g1 Ud
%3 I ¥, 9 fagers gefaa & oA 9
qiids § Wihfdd a1 ol W9 HYIE K AR
THAE T T8 F5 wHI F I/H, F9
Siqet, S9- ore, =, greft, fer, AR, fiw
AR uferdt w1, 9k @i, 4 o @rell & fau
freddrges stay TR ffan 1 @1 21 THeR
FTTEY FS YAl o & oh HIR W
T €l

I TATEHT o YATERT TLET0T i STaee
e (TUCN) ¥ Hehera= dielf 9 Sitell o1 gsifaa
I ITh TRV ok IEFI O AW am o faefea
foman 21

HereTu=1 Ysifaal (Endangered species)

o8 9 goft genfaal @fwfera ®, e qw
B M R T Bl SHIAA I HR S
Ay SATh T=) T J=9Ra f@rds (IUCN)
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Star-fafaerar o geam

forT 14.2: T2 WiET - U GeheTd= UalTid

faga w1 9t WHerg— yIqal ok aR H
(Red list) YT fae o 9 ¥ g=1 g™
FHL B

[AT YTt (Vulnerable species)

go o genfaal gfmfea €, 5= afg wifem
T2, fea T W 3k foqw &1 ® geArh
FE Al I ® A ke afo=r 7 37k
faqw@ & &1 TaU 21 S GEA Tt
FHH T h SR, TART Siifad @A A=
& 2

gAY yIfaal (Rare species)

TR # 3 yefa w1 GEa 9gd #H e 3
T Fe € T W T € O 98 & o
foret &9 o faad g 2

Ja-fafaear @ @T&AUT (Conservation
of biodiversity)

el oh SAfdcd o feu Sa-fafaerr e sfervaes
21 ST 1 W Y ThH R W 3o fR g &
et T gSIfd W Fehe TH 9 A H STHIeH
=1 feafq U & St ®1 Al diel SR wifor st
Gl Heherd= Bl §, o SHE udiener |
iR 3cq=1 Bl @ SR ST<aNTel T
o eifiaed ff @ | Ug Geha @)

127

forx 14.3: guafyren Sea ae- gferor ufyerndt
e (WA ) S Toh AN TSiIia

S =€ 3T At € o oa o1 watero-as
Haet ggfaal o 9fq S fRar S sfie
S e Sfiel oF e gufad & SR gaq deiE
(Sustainable) gl 39 929 o Yfq it SIFReahal
a5 W ® T W qwft "wg @i et
BT, 59 T TR 9 s AR i 59d
IR BT 39eh fou T &R W 9enT
AT 1 TRt STevae €1 oheel WSTaAl
1 WO SR A T h GReT € 3Ed
e T ®, dfesh W@ i Gk wi S
W Wt I & S 2

T 1992 7 ssia o RA-S-s (Rio-de-
Janeiro) ¥ gY Sfa-fafaua & @@er (Earth
summit) ¥ faU T T F 9RA A 155
< wfed ewdei 21 fova G w@ g o
Star-feferern wtermr & fre ol ggme T

(i) Hwg= Yenfadl o WO o fag

T FH AU

(i) Sfae &1 q@ 84 § g9 o fag
Sfea FsAd a yeeA oTdfed )
@ H fRe, =R Had dul
fheH, SARA! alhe! oh S, IX[EH, 5
g TRt g goaA i fEE i
HI&d w1 =18

(iii)
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(iv) 9% 21 i oI Sidi oh 3MErd ki

iferer qritet o Ter fagrd
g 37, S I Hfeady &% H feod €,

fafed X 37! Qe sl GHT=a HL
=feq
(v) TSfaal o UeH-ded aen fawfaa g
o TH gifda 9 wifEa @
(vi) == Shdl & digi &1 Aaisig =R,
fml o 1g%9 B
IRA TR A Wihfas dmmsti o ffaX fafy=
YRR 1 TSI bl =, S i 3R forear
FE o fau, g g e AfutEm 1972
(Wild life protection act, 1972), 9iitd e
2, fer 3faia =9 W (National parks),
TfaER (Sanctuaries) Tfyq fH T qen
Saged SIRferd &7 (Biosphere reserves)
Hifyd fora U 3 wfa e w1 foranyes
T * g Aiferes TEfeRe’ (TSR, 2006)
gEs | TR T 2

STH WUR H1 gaitue gerda fafagdar o
STt €1 3% ¢ 7T fafayar Fs' (Mega diversity
centres) %8l SN 21 39 90 &I e 12 ®
3R 3ok AW ® ; ARl wicfaan, seer,
U®, deid, SHshiceh Rufsas A% &1,
TEMMRY, =19, 9Rd, iy, seiRfemn it
s feran 3 29N ® wyg wer-fafaerar &
g from €1 R &%, W otfus Wwe # ®,
ST GEYAl i IS A oh T STaRise i
e "9 (JUCN) 4 Sia-fafaudr gie-wie
(Hot spots) &% =& ®u ¥ fauifia feren 2
(fo3 14.1)1 8fe-Tqie SHh! IT%4fd o TR
R afefya fR U #) Uy weeyul 7, Fifn
J & frdt wRas &1 woafrs IcREa &
fruifa @ 81 =78 ot @ T @ T e
Ble-Tie | W1 ard Jitd e, St o fau

qﬁaﬁwﬁ
Yool STfH & Hrd
. fgfa = S TR T
Beclicritcaien RESiEe fpefid=g
sEfA a1 T S
wfyerdt TR el firft = fere =,
TN RICATTI BTRT AR et
Fredltesd o ESUEEICE
sfrsile TR
(g ettt
Tt
o
To S

fox 14.4: 3o wiitftafaes gie-wie (Ecological 'hotspots' in the world)
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Sa-fafaear wa e 129

aHel, HU 9 IR TARM AR Mg ok T TWie, S UYg <9 A U 9 &, IR I
fou oef o W ol wgg it W oE R o YR ) wmed ©) gerd g9 wel fawi
21 SIE o Ty UM ® WY M Al UK k1 URY o Sq geadl et §, 9%
& el 9 el § 9 85 gfaer i 9 Sfa fakes yenfadt o emmA ok qfn faw &
gOR H o= FEl oft T Um W ¥ s s srgdfe €

- - | ¢ -
1. E@WEH 99
(i) Sta-fafae #1 geo = o frges fog qeegf 2
(%) g (@) e
(1) Y SR o () |ft Sferemd
(i) frefafaa & o spRfera yeifaal s @ €
(%) S T A TRan & (@) =™ 9 IR
() TSR e srcatues @l (%) TS gt & o 8 o1 @ad 2l
(iii) =vFe deh (National parks) 3R WfeeR (Sanctuaries) = & @ g
Sevd o fau o T R
(F) TARSH (@) dreq Siel & fag
(1) foR & fau (F) Teqr ok ferw
(iv) Sa-fafaea w9 &9 2 :
(%) Sukfeadg &= (@) vitar Hfeaea &=
(M) Yy &= () TEENHE &5
(v) =1 9 9 f59 o o gedt ¥WeM (Earth summit) g7 o
(%) 3. (UK) (@) sia
() HfeeRt (%) <

2. TrefafEd uel o ST @HT 30 Wil § i
(i) Sta-fafasar =0 €2
(i) Sa-fafqear o fafa= @ == 22
(iii) ele-=ie (Hot spots) ¥ 39 =1 HHe &7
(iv) OHa wfd o fere Siqsti o "o &1 avia dag § &1
(v) faser genfaai (Exotic species) T 3T R HHHAA 27
3. Trfafaa ul o ST TTHT 150 vieat ® i
(i) 9Hf A QWA ¥ Sa-fafaera &1 gfrskr & o w1
(i) Sa-fafquar & g/ & fory STEE 9q@ S &1 9o HX) 58 Yk o SUE
ot Famd|
ST e
519 o9 o 31ehT ket ©, 9l o A9 9k (National parks) T9f9R (Sanctuaries)
3R Sftage @mfaa & (Biosphere reserves) & M ford 3R 3% 9RA o HHTES T
eelicaicay
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