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Constitution of India

Part IV A (Article 51 A)

Fundamental Duties

It shall be the duty of every citizen of India —

(a)
(b)

(c)
(d)

(e)

(H
(2

(h)
)
V)

*(k)

Note:

to abide by the Constitution and respect its ideals and institutions, the
National Flag and the National Anthem;

to cherish and follow the noble ideals which inspired our national struggle
for freedom,;

to uphold and protect the sovereignty, unity and integrity of India;

to defend the country and render national service when called upon to
do so;

to promote harmony and the spirit of common brotherhood amongst all
the people of India transcending religious, linguistic and regional or
sectional diversities; to renounce practices derogatory to the dignity of
women;

to value and preserve the rich heritage of our composite culture;

to protect and improve the natural environment including forests, lakes,
rivers, wildlife and to have compassion for living creatures;

to develop the scientific temper, humanism and the spirit of inquiry and
reform;

to safeguard public property and to abjure violence;

to strive towards excellence in all spheres of individual and collective
activity so that the nation constantly rises to higher levels of endeavour
and achievement;

who is a parent or guardian, to provide opportunities for education to
his child or, as the case may be, ward between the age of six and
fourteen years.

The Article 51A containing Fundamental Duties was inserted by the Constitution
(42nd Amendment) Act, 1976 (with effect from 3 January 1977).

*(k) was inserted by the Constitution (86th Amendment) Act, 2002 (with effect from
1 April 2010).
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TR | e i e wiege SR frem Tore
93 (Niche) 21CT & |

GFG GRS 9l @3 FeAl, ROT e

T @R AWEF 9= (Geography and

Social Sciences):

5@ 1.1-q amffs caifbabee @i 2@E @, are
Aifes [eeg gralel [Raita el esrareeita
ST | GrilEl 42 BCRICR T @ T51F ©f =g
S T TRCZ | AT [RARR 930! ™ =Iitg
@ @ Raws o o1 R = | v @ ie [Reaes
fofe ame F07 4R 9T FARRS T, — «fS FoF
AfsxiFe 2AFS T 2 I | GFeIE S
TGS A AR | TG Re@itg 717 REeee -
TG, AG AT [eele, Sy, Sk [{esi
(Demography) AMIfe ey Aol F=tF [l
IR | gONER [feT =iieffe @m - e g,
AT Trolle, SLtafes Grale, TP Grae,
JPPRIG Sl (Settlement Geography) &gfe @23
RITR ([ AR | AP R JoT STl 261
ol 3 TCEF A, G e AFTeTg e
SCETB 1, S ASCANSS Sallel ey, ATSHH
G GRS AGANSS TR WG SACetbal
303 | Stafos [Eafe Sesiiwe, 396w, [T @3
Torelo (Consumption) AT ACABT F | €3
TAMAATAR ST RN SAFACSW AT 20
T | ST Gralle (Economic Geography)

Mg @ Aol 2re 271 grie [eal el
Y SR, BRI € Tl e Sl
T | ARG e Aol O (A IF e (=2 |
©i2 713 SNF ‘Geoid” &1 27| g SRR
& 2ifear zor weba i 7RG e Soreisa
T | SR SiFfors Bwifas o Forsie sa7
Fmife @4ifbrad Sferwoe At s (Projection)
@3 AMfafe AT MO AT F41 2| A=da
@& (Cartograhic) @aR WRAfSeF (Qntirtiave)
ARSI IRER Gy ANfolfes wwel, 2R @]
SIREF Tl S | Nfba FEPETe FEAIT N
T 71 27| SR (Sketch) AN, WHa oF
T Sl 2oiifr (e sjerel e |

GBTRY Sl G ofee F0T 93R @ AT
e, 3554, R @3 Sorelsl fFrr sgetofes
SN I | GRS G| GNET TPl TG
e A gFweE I8 A

THARET SACEABAT G5 ™F @, AFfos @3
AT SEAETR T @61 DTy TS q0AZ | <@
SRR ey G R oiife Sreprare S oy
R A G o)l el e | «@fb ey R e
ARTeIR e, SIRE o= 71 [AEe oy 93
ST (g SR | PCaNleT OIS ARCF A [T
l, eI R T (@I SRR ey il A=
ACGE O ACTH LIRS SRCAG T 1 | groletwa]
S REw (At oig srefa REE FUE 93
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SO O ALCHT A R TR | GriRRMmE S
Ha 472 ARG GF6 SAME I NG FGACSW]
Rfoq AP Al S O @It 27|

weateTs Jfem *4l (BRANCHES OF GEOGRAPHY):

TgeE I Ba 1.1 AR Gy S I | G
(T T qREl 00 S W @, weoiel [ «sio
%R (Inter-disciplinary) SR STSF0 [RIER
G g 7S s12 (Approach) SFPRe S | ¢
T G ST TG el o2 28 — (i)
AN (Systematic) €< (i) SNE&F (Regional) |
AR GLANTER SNCHAGIT T GCANTER AN
TAMATER S F1 22 | G A 72N 2ee
FRARCET GG Gl GralEv SEFeSF e
ZICATG (1769-1859) , s wgler ot
ST FCARCE DMACTT ITPARE SIS
Gisfie graEm, S [oR (1779-1859) |

AR GLANTETR SN (o@ 1.2) RS
AERRCe R 91 20 @R AT Sgefeles
A 1 2 | SriRRerEgel <@l AR, AN (RO FeRS
e SR SR A, O ALY ©f Rewsta
G 91 23 | R bR S@el, a6 e
iR IfEe 2Med Sl Sl (TR 145 2onifua
foferomad SEbl @R A fFdiRe e Rose
SO T 2 | NG SraNTE, SR IR
fafen wgte fow <91 20 93 7w cSIealifers
TAMTTRS G0 75 G0 SNEAbAl 1 2| G2
TGN AP, AGATST Al S AN SIS
20O AT | gl 92 @RSt AT
G T 2 G3R @@ TR G A F
2|

@93 (Dualism) SRISE G 24w IRGT T
AEEP AR 26w T 2rafee | 92 taodm [fen
R SR ol fow 30| A[td +ifde afet
AFIoF GIER To[ 99 Ao IR | [Fg
MGT G-9197 @3 ke wel | oiRe a5fes
AR | O ARG OF SHACAT (@ §F [T
SRV B | AR, A1 SENET Sade eq Fa02
MR FRGACH T2 |

SrateTR fafew =it (2o Serred fefers)
BRANCHES OF GEOGRAPHY (BASED ON
SYSTEMATIC APPROACH)

1. @liFfoF et (Physical Geography)

(i) ©-eNpfow @@l (Geomorphology): afb
AT g-7jI7 W, S Besfe @ag
e 29T S |

(i) @e Iy &7 (Climatology) : @6 #jfadx
JYNGAT A9, ToAW IR TEARE e
el @R eNglere 6 W SCEAG F |

(iii) G@reels (Hydrology) : afb AR 75w
TEPTRGE @RI T ", ZW, 1l IR S
SN B WRCE WO S FCH G
AT 8 WG ST FRSANCAT T2 @
O G FCI |

(iv) J&H/ BT (Soil Geography) : €2 SIIE
Jfewr Tesifs, @faeil, Trer i,
I R R [ SETh 1 22 |

2. W93 griel (Human Geography) :

() e / mesfes woae (Social/
Cultural Geography) : €% STAIE G @]
il RfSmen el el e g
TAMINATAR SRMIe WS SAED |

(il) ST 4% AP ST=2lF© SN (2
93¢ %2C¢5) (Population and Settlement
Geography) : @6 SR ﬂ'&l, 3+, T,
foTen-STe#ie, TR @I (oPH1oTS P!
il AT SCAISA 0 | APPRIE TAFS
TN St IR *FE SRS P G-
R G SeEnal |

(iii) ST AeF @ (Economic Geography) :
2 SO NGER SLftfes FifTetlst @ -
FIe, W@, «1Gw, Aifdes, @i =,
AP G} CRNES FIIFaa e
DA S |

(iv) @fszifree weallsT (Historical Geography)
@I SgTeTe Serlfer afozibie afmaen
ST 41 2 SRR Grallera e |
- (I S TSN SRR SCS A3
i afsabre afmt At sfvwel sfsw w@
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(2 STenrer fefere)
[
v | v v v
— e frafeles 3l mimEs amife @3} 2fE Biet| —
y v
s N S e
70 9 A (g q S T
© e ‘ T A ) Gl ‘ Ll
Y i
UGS AT l bl
v
Y Y v
[Gls ' GPS | | LIS ‘
I R — ._
=< mgcena >
v v
TRy Jew || oo Reie
v \J ¢ ¢ ¢
— — I/ SR
gges e el e Sicghon TR S
Y  J
Tfen e
CIRIG Ric
< £ am | | v |
4 v * * ¢
AR | (AR grie FiIe Rom il AR
v ) 4 Y
e @)
srert @I A1 el

@ 1.2 : eleliea= serred fefere gratea fen =t

GOTCR | COTCallTer CARSIoTen AR 0w
el HAfFafes 2wt T afsaife gl

e FAAE TS |

(v) A&cafesd woale (Political Geography)
TONER @2 =i et qGafe, @i
ST A, NG Aetafes T4,
st waiz sifestg e, s
ARrPefen [eame 031 Aol G

AT Sbe THCHE FAE ot B |
3. &K o (Biogeography) :

TN @2 =4I aFfor Tre @3k =l

AT |

YNGR SR SIEST1F 10 I | G Sl
e =i Msfeieeica s s @re

(i) ©few $rae (Plant Geography) : @f%
QETTOW [iey 40T ©fegw b3 oIt
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[SlREvpl IS SO <P | (ii) *=fS 9% 2JF (Methods and Techniques):
(i) &V@W (Zoo Geography) : &b SETSW™ (a) WIog fsfiel e, ST N=Ha
e Saerga =, (STaNfere el @a fasfiez | (Cartography including
OITR PP T S U | Computer Cartography)
(i) PRI/ FOF (Ecology /Ecosystem) - (b) MU 2R / ARERweTe 23R
TRGARI A TFoF fafen aeifer appam (Quantitative Techniques/Statistical
TR ARG Remfeies S Techniques)
S| (¢c) g Tl owfs (Field Survey
(iv) IfF e (Environmental Geography) Methods)
PONCET @z =raifS wAfaaes fafen e, (d) eI TFEGH (Geo-informatics) #IT®
(R{T- W, W Tl g, SifRC 3, (T - TEALCIM (Remote Sensing), GIS
AR AT, AREIR AT - @Bl (Geographical information system), GPS
TATE A | (Global Positioning System) Zejif# |
e Terred fefere gratem fHfew =it TR ST St Rifed =iidiojret Rge gl
(BRANCHES OF GEOGRAPHY BASED ON  CORICACR IWWWWW&W
REGIONAL APPROACH, 59 1.3): Tl T 7 @R AT = | g @2 Fo oA

1. SR S [ GEEE A (Regional T | ATSE KRR g R O, T 0, T
Studies/Area Studies) : 2<, T 43 5T (S @R 2Y(F W SN Fa00 1 | Swizgel A
2ol fAfoq Sigge [N S =) WWW,NNW{S&]WQ\L\QWQW@-@

2. gl ARFET (Regional Planning) : e EE_C-IW’QEIIQIQj%%_‘{ﬁﬁTW T s
TR o7 R R AR 2 | el e oy @ R ST T2 FC

o N AT | THRHD AR 2T 02 7R_AE I | GBI

3. g TwEw (Regional Development) : S - agﬂ {&I\C‘J GIS \f

4. w¢gles fAUEEe (Regional Analysis) : 2T G o e A | GIS S P
R a2 it yioefel sv w21 aw — @@aE aﬁﬂﬁmﬁwxlmmﬁw s

| — AR R T 018 271 FCACE |
(i) v (Philosophy) (oIl 2 2oy 2nafi Rt — ez
(a) CoTallfer e GCAE - fol 1 (NCERT 2006) -4 SIS AR | (O
(b) N @R Mzg WAfE / TR AY (O THFOICS SR A FACI G Q9[0T T[RRI
TR | FTRATE LTI |
PUINTETE * TR

(Sgfer= Z%@f% fefere)
I — R

v ! v ¢
ST SR |/ W F S wifr R g st

GeTifefes g
i |
v v v v v
FiE gl | [ SRR iglen T Sgred R ERICEE] < oA
S S SR G S Al T

@ 1.5 : sigfere yioefoR fefere gratea =armRz |
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@Wgﬁﬁ?‘l @G3R 99 U] (PHYSICAL

GEOGRAPHY AND ITS IMPORTANCE) :

AP AN eTog - A2f5re @B Wz afefe
2R | FH0F vfbeia Raafoa «iffars afswlore s |
G2 TR el KA [ion =A1i-2iewea 79
TSI SIS 2 |

AFRoT SOl FeTiee (g-wiipo, e, S
T, T-AFHS), ARG (47 FIITAI, 7+, GAMI G-
SRS € TR SAMI; S, IRGIA, AYLAIZ,
ST, TERIYR [oie 2wriv), AfHwess (T2,
TN, B, S1e1 TR [[RISH CAM157) @3 GlsIeset (AT
Z S SRR [RfoT 439 9% oI [ AR
ARS TG, IRGATRINTS I, IRGARI
FIE SR ) W SN 6 | el 967 Aot
(ATBITEP (Pedogenesis) I, i RS w =i fst
(Parent rock) TETRIY, (SR B! G A T |
TR A0 A Y& Al sl 0 Gk Jiew
SATTET4 (Soil profile) AT AR FH | ATTIF GAMTZ
S el Y S | M A Fwsl=fE g
TR B QT | e B PRI ey IR 411 23 |
AeTgfs Afee omief «aR SRey FFAIT IR | 2Rord
IR, ST, 9IG=Ie R TTeeT SfE Sl i T
Ge AR TS | ST NS PP 4, TF G
TR (FCS 2l (| oI S, T Teowg
2, AT 3% e 2l Sole TEaIgR gl it |
O 2 fors Taataa Mg g g sy e
TS (6 S 2R s Fa0e 775 2R |
I - T PG G2 TR | @lo@] @32 JFoATe

ARPrOF QNS TG

iz 23 | sraTes $RFIE @ w7 Tesive Gy A1,
7171 2ielfTe & | JHAITS MG TSI ST A=
2 T AT FRPICG @R MR IS 92 T4l
2 | SIS NP N SR S A A S
RIS 91¢ 2T | MY QTS Sy AT A 3R 2fe
AT ST AR | SiFe @ (ACF ielifae
wizFe A 2T TAA IFeTS! WG FCA= | e
TIPS FT=5W, T ST S Ao
PR @ - PRI oo 7 | Jredi Sl
Ao a3k Fiaw Tores fdifre =1 gfes
SRWSGTET [fen SAmE @-8fen, Siheg @)
S G172y AT A |
gole Fi e
TN RTINS 72wl T=oITE ST
@R e e |

— FBTE 2oeeie

Tl o) Rfew sAldmsre (@Rt Sk S0
N g-7{t37 fRfeq S gePrEs fre! 7S |

— (RO |

AIFOF QUL S 2GS F=Tr ATIBIT @<
SERICR R IR et s Scaee | Sy piotef
T G AT A TR TN T (SNG4
O SIS TS B | 2o AT e IR
RV HRARRNE R TS 8 ARG o S (0
@3B RO GIRA 2161 6 | T~ 2 GO T
ey SN 2 IR 52 Ol AgoFTe SREAy
IR | TR, TSI <7 TSI FLTS 20 AFIoT

ST CRIT] NG A TG, PISHR oIS T QUSIET HoATE Tele] Sl SRR |
I o i
1. ¥0% Tedld AxE 0 :
(i) fr=feriie grimfmme sy FEeLs Srier =@ & I8 IFERE ?
(a) (AT (©) NGIGK
(b) BRI (d) SUIfEPo5e
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(i) <G T FREHYEAR @ @O AFies @R I@1 2702

(a) IWq (c) TTeeTS
(b) I (d) T AIF
(i) NG MR AR N AF (AT (@18 G AT Tl Bz
1. SR A. GRS QraNE
2. Gog B. 3few! e
3. WEee C. SERgRWI
4. e gl D. A& goalie

(a) 1B,2C,3A,4D (c) 1D,2B,3C,4A
(b) 1A,2D,3B4C (d) 1C,2A,3D 4B
(iv) NG e eP9fIEIR N0 @D FIFe T T TG 2

(a) 4 (c) F
(b) IR (d) 2
(v) T REEa T (@b AT AR I 2
(a) TIETog (c) To¢
(b) wrls (d) fez™
frfeifee emfera 30 & =3 st Tea wie -

(M)

(if)

(iii)

(iv)

™)

COIEl T4 RWIEE e 0L (@I (P FoF @R o7 37 | @29 F
% T 1 o7 T 2 TOolie SEFE @ojtEnt wees Sl & Sve? 3 2 2%, v
@2

oIl (BT 31, RS I, Tl @R FIACT (TRE | (& (Sl @3 IO
{0 SIpfe Fcenl werel TR 2

(o & (OITE R IR A 392 (Ol (& To9fieTl 9l Fole 2
NI FIF AR SR TSI A0 2

colEl =ifS, 27, (1, Mg G98 qPT (MR | O[] (IR PR 6 A I AR
@ NGB AN [ (ST TECR? (Ol F @3 TSR g 9o D SeEsa
FACO AR ?

(ONIME AT (A RPET @ o 7 At 2 Rl corg e (A ABE
I A SRR fee1? (oI RWieT (PRIt Fop3 FoF #1502 TSRS
AT (O AT G2 RWERR TR FH093 A 2 (Ol 6 M R @]
R TR IS FaC0 AR 2
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3. fowfafie emefera 150 & =tama e Tea we -

() CONRI (SN BRACE AR SR 7% 7 (@, AFSF 3R ARG @ARTHR
AR TR | T TfGr G2 2fod 270 1 | 7@ oM (ot (72, ©f for TR |
@2 fen «@ea Soime <jf2Sive Aveat A1 @ omE [ eF YR AR
CTAITS ATl (@, GO “Sglerss FJLBTACIR” SR 2

(i) CONEl SNCR TG BAE g, Bfegm, oTRRkem @) SdRkwl SRe FEe |
2RI TR SGT=0F 17 FAF 2 I |
AT e
YRFSF T2 m FRAT S WS Tl |
() oRCex Wbt [Kfer g SRER I S |
(i) OO Sy SR SNifefs 9y (Teall |

(i) TP AT N SRreT 2o ATHRIN G TEAIFE @ AT SewEw 2
o7 @fs AfszifFe aferame tofF a1 |
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- A o 4 h
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o

g% G N [N T

o AT Tesif Wk Rasw; +JfTa Sroreq; SToNAT NPT oM @3]
Are-gaisfie it g SrRfHR |




= Y3l A

2

33 6 o) RieTa (Nursury ) (2 1 St

\9

TR (AT I ST SR FIATT ST
ST FE | (OINANE O G ORI I (SR @R
(O 0 oot SPiRYy 2% | 209 2T 29t s
foel — SIICe F9CeT Ol SR ? GIote Freitd
ftere wfeg @ @R ? (0 & ST oo
T TRITS AT 2 20O AT AT IS SIS 2%
QNG (O T STZ | €3 ST (S TS
ARG @2 HIERT @I SiRIET el tof e
(& AT (ORI AR ST AR 7T TS @
ST o |

2MefiF @It (EARLY THEORIES) :
"jﬁf%ﬁ TesifG (Origin of the Earth) :

5| Terife ey R[fem s g3k Reiaml @3
SRIERISISRICh L ST RU DR UL (€| [CIRGEN
e I TO! ferem anfia e e F1% |
1796 351t sifdroes 7™ @ AN T [
T Team i #ifFfoe | @3 T @ 7 AZoE
G IGTIT 1WA (o 2fee Al ool T
BRI IRfRa1 | 51781 3 1900 61w GRIFTE
GRR (PG S I O G0 T GACO JACS D
L SN, I T €2 THGI SNFC GNP (AT
@b D TR TGN S 20 | ST Tg
(Passing star) RIS 2@ (916 o (A R[ived
T e PIRfCE Saee At AE 3R A
B A 2@ JRIENC “AfRee 2 | IR &7 et

43 Terlfe az aea

THE ORIGIN AND EVOLUTION
OF THE EARTH

G ORATH (27T T @3 IFCH AL I |
AT IS TR AN A o) =09 72
SRRITT T REo 31 22| 92 II0F (el 7%q
©g (binary theory) J&1l 2| 1950 HICeT A SICH!
e @3 FieTeEsiRe ‘TR oA [Righ! fon ¢
RISl eIt Fre PR REeaR S @,
TS ECGICE ¢ e e o (e el
T2ifzF (nebula) I fia @rafest A0 el A
wfefze 1 2| TG NR) T @ FHRIH T el
aigfon (79 S 27 GR AP i ey
22T aifPe =W | ARSIITe R A avew
AT TR Teolfe I G AT alzd
FEARE |

NYfIF ©GITEN (MODERN THEORIES)
wzifqraa Sesife (Origin of the Universe):

TR Terifer ITENT & TR Goiew 2o &6l
7R g (Big Bang Theory) A TRRCHRT ©g | 1920
fAOBITH QU Qe 2Nl a7 FCAMREW (@ IR
RIS 2007 | AN A0 e TFgs)g (galaxies)
U S (AT O A AR | 2K N (ol
SRR TP oief JA0e A | @6 @@
GR O W SRRSO [ (Rgefien Tvav)g @)
i w61 | ofil 799 ([Ef 216 S O (@@ e
Tof e Ryotetl @epeas SRR SR 9
SR (ATF LR TS A | GFEFPIOIE FRIRIT
AR PR THAZGYET TR0 THG ATCS A |
T @ SN (TS AR Ry e @y I =iels
@R Sfers [ fHemie avifie 2wz | @b A



T Tesife g3z 7T

SRR = | Rl s FEE (@, TRE2EeEE &
Y @AY SETE | oo Taes Twasied
AARTR MARGE LT I 1 | ©fF @ Tzl
SRS A5 |

GF SRR S Fw Y (Singularity)

@ 2.1 o e
ffeie disigtaice el ik wre T w2
1o TR TR | 3 QAT T

() e e 7%q 7 MY 9 R wfoFa
@b IET AT FECS 2R | @F
e f7e @© FU @ FHNT ABCH| 99
Sl 9% T feet Srorg (@f |

(i) T35 k-9 F@ IEA0 ATEEN @O AT GR
TS SHF SHF (@CT A | AN G5
qF (16 AR @, e (A 13.7 [
%7 el Rt Apik-9F o1 wA TRIfRTIReE
qUOIRE | GNF S #F® @F SToe (@08
BEICR | ORISR €3 (A0 A IR g
fog *IfF oMy 7o 21 {9l k-9 A=
O (TSI ST I AL S TS
@ AT o S To, S S @08
e ofe I T | [t IR ARG 2dew
fon ffoa W0 22w sl o1ow %3 27|

(i) ol Wik-9F o o IR Ty SF©l AR
4500 K (=Teq)-9 (0 A =R ARfie
micds Tud o | TR T (transparent)
T S|

15

NRIRCAT AR PR TFoET N 179 @0
| AT 7 ow @3 w foel @
fRIfSRs SRl (steady state) @iFeifo — @ I 27
TRRATE (@ T G2 T A0 M 1 27|
i TR Tt JTed Al Soer 2 €O
tTeifers Tie qeNtT wRIfHee Rwica I wew
|

FCad 9197 (Star Formation) :

*re TR 2w @ =67 35 T foet 1| @2
AT T0gF AL TR # T Ay AT
GR @B T 2MILATHA G 5T SN A GFfqe
2| Q9TEIR THEsg NI fofe tofs w1 e
TR THG T THGAg 0 7| THaYg AR
TG SRR AR [ge w@re 2w A |
Al Twastea W 80,000-150,000 SHERRES S5
T ACE | G0 TG 9107 26 *F 2T FBGITS
T IS R AP (T (AT ACF I 2@
TIfzsl | FRENE T2 T S e siftes
oY | 92 fAGCE wRFe I (AT @R TTeq T
ST SR Cof I AT (A T oAfSe = | @B
G @67 27 @, 5-6 Rfeme =g =neel w7wg aifdw
2CIRe |

AR A 0L AR A T 27,
I T | S GFee 3,00,000 BH
9IfoTe 5Ce1 | 3 AN SItetl 9T =0T @
Y o I, OIF GF ST A0 |
OF AR = 9.461x10"2 fir| 577 @
AfATT e vTY 79 149,598,000 M|
AR A G HY e TS T
=ical 8.311 WG |

ERA[TETE 997 (Formation of Planets):

oo szl #/iw 2o R =
() THFQIYCE 28 TR TGS SATAE |
TRIFT AT TR @3 AT oo i
(0T G0 (T Cofd 23 AT N viwfon
A G KIET w4 o5 e @l Sae
FACO Q|
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(i) RS AAE ST (79 TAg® 200 *F FH
GIR (FCHF SR “miLfaTeT @I =T
CANETRPIT A0S #IfFeT® 23 | @2 (RITH! (RG]
YeGoYTET @FaIPe AfFART 27T (Planet-
esimals) 2IfFe® 23 | AR TR WK €
TRIFTT PR AWM 40T U@ BT
G| 4G O (L | ALPEATIR 261 [R*fleT
RAT (RI! (RG] ATSH 7N |

(iif) R 2RI G2 TRPeIeT AT P AT APITR
«fqe 2 by AT 0T AT SRR (o
P A & AAfee 27|

T ETEEse (Our Solar System):

T eTReEie 8% o7 fwr afde | @ T @@
SR GTASEIR 43 20z I M T4 & ©iF
RN 20 6T 919 g 27 5-5.6 et = =ieet @i
T I @R AT 9IS =W 4.6 Rfee q=g =t |
SR CTiemie 8 &, 63 Todg, o1 o1 ARI99TET
TS FUed B, LAY G2 Kiiet #ifasriel gferme @
SRR e ofde |

BT &R T 34, %, i, G Al GRS
el 23 S1@eR! &2 (inner planet) | IR QT I @)
SRYFTET IARI TR SRPLS | Sy G &2 0T
32272 &7 (outer planet) | 42 HRGTE Fe1 23 fATFgA
2% (terrestial) T w1 A ST FeTt @R 4y ==l
9IS IR TEIEFSIE @ TTeE | SRS SR
ST (Jovian) St RN SIFICER AT &2 (Gas
Giant Planet) S 2% | ‘Jovian’ - e o1 g2{fe S(cwl
2 | Q9fENl RG] A2 (I I 00! T 2o

AProF QLN TG

R ZIBGITS A 9 ARG TS 27 | 2T 4.6 IS
TR I I 29T AN G52 TN 9150 2 | T SHieT
wi<fie S19%, 2006 2% 61 @3 27 A [afee
2rfRe | Areifes Sreite wifige & @, ZUbl Sl
SR TG (2003 UB, ,) o1, F@0 @S 2T F@
&% (dwarf planet) | ST GTRGEIS TFRIT g 92
T AfiTe e = |

TR ARG (e RRIE 20 @RI o)
SR TS T 071 S22

GRS ORI DO (IS R RIS IR R
famfeie wose wid

() =fRSrTget dzoften e wrwfee wift e
(Parent Star) @3 FRFIR T, 9T A5G
TG PR TP TAQ® 2 *E GoAMIC
sAfFers 2| Jovian 22T 9ifde 2T wH=e!
R |

(i) T Iz SRS S ETAA SRt
A2 (A ART A o7 @ (T et
SZATAl (ATH TP S2PIRER SCol O} 77 |

(iii) =jfRIFTERL 2N SR (ICH RSAR 3%
SR o i =ifew oy fAsfe aueies
T ARTS A |

% (The Moon):

b7 +jfRF @@ Toigz | T Teolfer SToiR b
5154 I FAF G T TR | 1838 AT W TS
TIRCA O AFRT A (F, 00 A @z 7

CTAGR (The Solar System)

bed = | AR
Y * 0387 | 0.723 | 1.000
TI9@ 5.44 5245 | 5517
BIGIEE 0383 | 0949 | 1.000
TolezaE | 0 0 1

s | yToffo| A | AT @Elp
1.524 | 5203 | 9.539 | 19.182 | 30.058
3945 | 133 | 070 117 | 1.66
0533 | 11.19 | 9460 | 411 | 3.88
2 AS53 | AFS3| AM27 |13

« I (AT 7JfAR 91 R (SRR O3 — 149,598,000 km = 1 @ TeTg 21/ P1f0-9

4 e R e 6378.137km=1

Source: http:/ptanetarynames.wr.usgs.gov/page/planets
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ISIRICERUE (Origin of Life) :
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INTERIOR OF THE EARTH
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AFOT YN LTog

SSITe fofse w06 A, @ SrAnfafacs ae AT
STl | FlT T-9E N @ T R, OITF A6
TR | JFANGETT TG G- (A (@ | NG
VRN SR T SYPTCRICITRAR | 43 52y a2 aifere
ALY G-I @0 (AT | TR JINSToT
TAMITYCENCE &1 2 ol | 9 @b g-ga e
BT S0 G §-9C (AR AR — O G ()
eI 7611 X | A9 2RICEA AT ARPE G qeomi<,
ST Q@ (volcanic bombs), &7, &1, MPTRIR (I~
TiEGITE @19, AT @4l, A AR G,
2RIGITE G3R W9 G- G0 (TR |

T aEafE (Voleanoes):

TPATST 2F6 R G- 5ifde SR Tow fiea
T SCRART @fdael w1 27 | erEiRE dgw
ol g

IRET Wﬂﬂﬁ‘iﬁ’lﬁ (Shield Volcanoes):
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SATST AT @RI SNTH | @2 FIITH 93
SICATRETEN Il 27 91 | |tew S (vent) &
ATIH FACEL Q9TEITS KT W06, 91 26 9oyt
ERGeTTeIR T RTeRs o3| BRI arel 749 =
*&g (cinder cone) A5 FH |

AR (Composite Volcanoes):

@2 weRfifEs b @R 25 G sigeAites
R ol YPTT (A SIfFeR et @ A el Bl
o = | G WCRPERAEITS 2R Reeke Syesie
20 AT | ASR A 2457 AR 2BRIFHT o
s @R T T-7JF @R ST | @3 SAmITTa
T JRI (vent) TRAMGE BE T AGo 200 *F I
G3R @3 AT AT 2K It [ ety
(composite volcanoes) (O 2|

TR
My N

N g

M o

[RIEEAS IR
Fercedt (Caldera):
ST | 9fTetl ARere qobiz RUeERs o7 @,
SYRAITST I AT G-FIONC Tl (o I &A3erel
T 276 RTFRE €2oEnse (Sncawfifia) AMFom
(ST AT | AT I [ TS G-l
0 Fyiecedl |

IS SiYjEe SGePTR (Flood Basalt
Provinces):

2 ITRAREAR (T0F (AT o o7& el
QAR o v A 2[R & | SR 'ie [
e SR g g =i @7 g AP ArelgE
w2l =TSl Bl SnRITe | I QAT weleRE
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5oICe QCF | A WX g @17 50 [oiame @ oy
200 A | 7P 726 ©IF 4T G0 FelgqZ o *1©
ol Rge 2 it | mifwdrey SeTgfn w2t w2=g
MeTefim @R 9l Sike AP AreieE i aAfde
T | @O W T T (@, st SNEAD IOMTI G
TSNS P 0T G LY e |

Sl%]-ﬂﬁ[ﬁé?% EEitee sraafafe (Mid-0cean
Ridge Volcanoes):

93 SRR TRPTISRR SIgteT ol AR | AT
TEPAISIRE ST 70,000 -7 @ e U @@ Wy
MYfa T TERCR | R ST ital SIS
YIS FCT AT | SR A7T9! ST @ foaew
RO S 2 |

wesiited T AfFe $hgohz (VoLcanic

LANDFORMS)

THra® ehigel (Intrusive Forms)

SR Sgeeite f[efe wel Aes 2w =iy
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Rreet Tz O ToR few I3 SCaw e cifdferst
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AL (Batholiths):

AT @F T s Sowie g -9 Seae
TN Sl 2@ JwiFhe R Ty 0| wareaw afdmim
TR BAMINATE AR (5T Q9T (Rl | Q9jEEn
SCFO! G GG SR F(F IR G A FEE
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iR (Lacoliths):

QoYTET 26 JRMITeA TEIFo SHLId SIS AR
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sTol el al kIE | «ft Rt SicrfifEE e

AFrod QN TeTog

SRS SITR TG LA, 9oYTeT Toreq
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aitiferel @ it S |

e, witeifee @3z B (Lapolith,
Phacolith and Sills):
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SO B3, O OICP SICANIL 0o | (] (Al
TR SN THERE e, SIS SNTHRMEN Sgie1
TS OTF 3% TROCHIF PO SRR I | 93
R STANTS TAMIFTE Slorsl 92 (SRS
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Areefbes acet #E «r «jg THE SR A B |

©igd (Dykes):
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(b) T-TF ¥R TR GE

(d) YING G ([FHAG
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TG colst ‘j@%ﬁ@@@?@ﬁ (interior of

the earth) 379I( (STCTZ | (1N TSI 2R
TG T=ATHS S92 | (ORI B Tl (, T
= 29 Ola] FRITHPTIR G N S Srorafe] @il g |
OIS TR 8 TR SRR TSN (o SR
(o et 11, 3 (o TS T2 8 TAGER
SRR (@ SRS “AfFaE 203 @i e T |3
OI2 T, O &% S SIS I S (] 127 2
(e IR O O Ol SRl #1736 5261 2 G
T 51 77y 2, 11 eI TR A6 905, Fre
IR SRR SAfFaes 0, 9l v 7o St @,
ez At FreiE ©f Tl | FreiE Re sreite
TRHAT SR o a7 2 @3 Ao ATHid Ted @
AMTIT T AT TS (ST €3 S AT NG
e A |
TRITPRTICEA AGAS At TR79A% (CONTINENTAL
DRriFT):
R R GRS G ISR RIS Te P AT ERIRS ()
SR T | 00 S5 26T g (12, fwaiaiolet «2 A=l
TS DRI SRR IR TE SHRH @ wiHpe
ST, TSR 8 IR SRR (RG] 9 AN
IS AFF TG HATHS TSNS G FATZ | STOS
3o AT T R T, 1596 AE I
BRI (Abraham Ortelius) N &6+ ©I5 (Dutch)
TG T ieRRIR F2A AT G ST S | SIS
(AN (Antonio Pellegrini) G0 DT S I
TR TRITHITE GIITR (RIATRE | 9221 1912 ReBiw
G gl Rl ol Sie2fv Sere SRER (Alfied

T @ TR (2 H 60

DISTRIBUTION OF OCEANS
AND CONTINENTS

Wegener) (& iZellfb Toiitol ca, G1b2 i S
AT AT “N2P4A 6w (continental drift theory)
T K SAfTe s w1 @t et Tz @32
R ETIR A5+ HHE O |

ST TN, RIS <5 AT AT
3> @l =Tl Joot TR 90 | AT g3 9T
RIS (@54 07 o1 GF1o Reirenpia w2er | fof
G2 JZR TR 1N MEAReE “eipefemt (Pangaea)’
T 5l 7o T SRS | W RAARIT T2PREE W
@ “ofim2eT™ (Panthalasa) T4 9 261 AT &7 (all
water) | TSf GBI I, SITF 20 GG (200 o)
R ST 2R FRITHIGF 16w %7 2 | ISl (Pangaea)
AL Y =Kl ST 27 | 936 21 AERI (Laurasia)
R Y0 2 TSNS (Gondwanaland) | TG
@ NTSIETIG 2RO AT (S8 S (RITH! (RIS
Re® 2 T2 5ifde 27, T ey SRl 6w
(TATS A | 3 TR CRF G LT I @At}
TR | Fg @fwiel s Srard 1 2 |

TAGATEF FATF @=iel (Evidence in Support of the
Continental Drift):

TRTHASCEA ST ToleT (feot-91-766) (The
Matching of Continents (Jig-Saw-Fit)):

Il G Wi SRR SO Ny G0 T
TSIeT TR0 | NGB SRR G SRR
M GFfTe T W O (R I @ O 21777 Fiesd
5 ReiieT gelal tofd 1 1964 AAe Realt 36
(Bullard) S5 c2flali (computer programme) €3
R GE I DG (O e | Afb TS o
ARRCS 1000 HWH (fathom) @R B & I (51
9 20N |
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(Rocks of Same Age Across the Oceans):

Yo Yool @S (itg A= (radiometric dating
method) 2T FCH (1 IR (@, TR SoF Sl
TSI | 3N @ sAfepe SNfra Tow ToigeTeitat 200
@I (2000 ffer) T2z SwH @b R oifeg
{re SIS IR | 9RIT! nfwH SN @3 S Tm
OO GRS 0o (Jurassic age) I SO ANGS
SRCHA (4TS 2N A | Q9fTeT (AT 9big 2Afe 27
(@, SIS TR (I S feat o1l |

=125 (Tillite):

e1i2b ze1 @36 wAreTfere fe | sz A9 w0 b
TSl 2 | TSR Y03 777 (sediment) Il 211 ST
3R AR (NI = 72 Toita! (7l T | 3 e
1 W 5e125-«3 97 w3 1 5 91 isiw ¢ AdifTre
Iz YoiF 2fere Iz 03| 992 T T[rE aifde
SRR A TR SN, RIS B, TP,
SIBRID GR SEBHTAIT | e TGS G338 G
SICORIAI FoI 2Io7eT A #IfeTre 2 @32 b Bt
STOICod TOIGT SRR A T2 ICH | STOTOFIER
TS (palacoclimates) &3 4207 fowarg Beiis wifde
AR T ARAGIACET GG @Alel A sl 27 |
C2AE AT (Placer Deposits):

IR ?ﬁ?ﬂ@ﬂ?(ﬁi (Ghana coast) (2 AL (placer
deposits) (T2l T | I (2 HFT N0 F TSN | SF
5! STeTE SIS T (@, Wil Soigeat 7o A s
2CAS 2 ST B Rl ojef el sregsifvere | g @2
e Tyt 2T @Iy re sfiem Aw AT | e w1
I (@, TSNS Il G T ST 452 et Sl
T G TRIGATIR 0 el ST TeTghol (AT 5j2F
T IO SRR SR FAR | A T 7T OIF2
I 924 A |

GIRITAE 364 (Distribution of Fossils):

U AU eAfeqemoryz [ede Aieda vz sereiel
RETSIT PR Sy~ aeifer $few ¢ 2@t o2
AR GRSy SSRGS FCF 2, O Ol
o] 5| TG 7001 935 23 | Tfgn @ Al 7131
ST (70 (917 (F, T (Lemur) 3 S IR SO
AR A S, AP G SR el AT | 4=l
4 T @, 93 fofd EXKACISIAS c?ﬁ[ﬁ?l‘[ (Lemuria)
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W G309 T2 | =T WENearT (Mesosaurus) w6
GF 2P 7 AIPY TSI Terer 2l [ TS TS
T SeIEre 23 (12 A8 G 7<= qeo1 =2
AN AR | G0 21 166! SEI (1 AT wiEpelis=]
3R SIG 2o JIfETeTa 2o siffe o | TR0 @
VCB! R RO 73 4800 1M @32 7U51 R 31y
e SR SRR FHCR |

WRH4gA% Giwe 96 (Force for Drifting):
RITHJTEIR AFACIR B RN SN (Wegener)
V-T5% AT (force) A IR | (6 251 (ITFIETE
TfeaE 9e1 (polar-fleeing force) G S 2&1 (anifd
3 (tidal force) | (RTETF SfSaG 71 7ffRAT SIS
Aol TIRETT | ol Tl A Tsfel ol 77 |
IR R I S5 e W3R 12 (Y Bl | 97 IR 26T
eRIfE 0T A IR | ARSI ARG (24 A
SRS S B @ I S STl (@ (S 2
Gi2 @32 FEC TR AGIRS 27| SR
(Wegener) 7 Fa0e+ (3, Ig I 40T 93 BERG
I e | AMe @R ol Reoesaiz @2 T e
(forces) IR TR T |

A9 oIge! S (Post-drift Studies):
TRAGATIR (570 G ST (€27 257, @R tof 2wl
GR 47N @91 (flora) @R FIF (fauna) I+ A1 [few
LA ST 1 RERIZ S/ (deposits), N Ga25-93
AFER @517 o6 T 910T STz | S Ry izt
I (e 9w O SREFS ZRCR (GI9[CE] T RCT
GOIfE g T O ALNEre 63 | RIS Feqm werons
TG el O TR RIS TN (G o Wl
s (7 |

{f5eT (e eqW% (Convectional Current Theory):
1930 9 7S SN2 @7 (Arthur Holmes) M0
(mantle) #IfF5&7 (@ITSF (convection currents) 2SI
K QG AT T2 [T FCACZA | 92 (T AT
(OSTZ TN (radioactive elements) Wﬁ‘"{%‘éﬂ I
TINGCER (e S G2 (FIToF O AR (thermal ) 2o
fenfenzm e | RNF (Holmes) G T, 9JFASGTT
IR S Og 11 T (5301 FRMRE | 75g osietia
IRl SR 92 PRI SRR 6 |
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TR SeTwC*E WWbaiFac (Mapping of the
Ocean Floor):

RSN 7 G SNFI HEG OGS eI
R 51 S (@, W et ¥y g sresis 71w, [Kifew
GACR SIS (relief) QAT @l TR | fas T Rmigr=e
AT (Post World War IT) St oaoet NS a1
Ty RO SIS BIRTR @ S Shigs! AS
a3 fo i wwibe toft 71 23 | 92 Tt =T
% 1 AW (@, MG M0 (T AU AR
(oceanic mountain range) IECE, OF A2 DSE
W28 (deep trenche) JCATE | €3 LT Qﬁlﬂj’{‘i{@ﬂ
YOS TR AT (continent margin) i TG
AR SR (7 AR | G2 S NG19] TN S & 2P
<121 (mid-oceanic ridge) G AT @32 Gfb TR
%ﬁw (volcanic eruptions) WH@W IREIE]
357 STl (dating) fefCzr= T3 @ 927 BTo =T @,
A PO R TR Rl SITo ! ST 1T |
IR @ HfEFe] ST SRITioJ e NG o=
TiETl @ O GoITGRs RIS G2 T3 oleT 0t #Ahezl
Q|
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@ 4.1 : TEAERT ST

T SR ASTCHeN (Ocean Floor
Configuration):

G2 ST ST TR ST NI HF=T @
g U ST B, A TZANT G TR FAGel
TR QI COfAT® FMRF T3 | NP9 SR
TP TS I SO BifReei 2l w1 2wz |
MRS SeomICE Mool (depth) @38 GRECaR
(relief) Rfemor e fofe = o ©ital ©isl 21 T |

ARPrOF QNS TG

QSJTET! 25 SIRITIE A (continental margins), MO
WW@&I (deep-sea basins) G LY AT AT
(mid-ocean ridges) |

TR NG (Continental Margins):

SR AG] 261 TY G2 TRITHTAIR ATl
R TSI IWATST TAS! TG | G T ACACE
SR, TRIGIE, TS G2 TSI TS | =20
3R TRIATITCET 35 T9/(F G0 20 SO L
SO TS Tl Il 493 e |

SRIfEE AT A OF MCwA TGl (Abyssal
Plain):

TR 2B (margin) G T4 TR AR
(mid-oceanic ridge) SRS} SI455T 2 9IS TR TG Tl
31 wpifeeel TS (abyssal plain) | SRR 2Ifet
(continental sediment) T2 TCT TR ATSI4!
ST P G2 TG G 2 |

Y AT KR (Mid-Oceanic Ridge):

ST TR G 27 STl Foojatl %[t (Ridge)
TS, IR GF AR A IT | NP9 Teire
T <A 7R SIS TR A 7)o 2o
K7 TEPANFI I | 92 TR Sarelal O
FIHARMT (rift system), A AT (fractionated
plateau) @3 #Am o145 (flank zone) A1 (ARG | €3
CAETTRIRIR NS IBETRIRS STt Srgmfaraet ifass A |
SIS ST & TRIASNT IR ST 7T
T el (el 2R |

Si@el «a ST AfIEd 9557 (Distribution of
Earthquakes and Volcanoes):

TR Sifefdfd (seismic activity) G ST 56w
(distribution of volcanoes) 5@ 4.2 (& (I TR |
0@ Sl SR 9ICaRT TS SIKC OB F<eTal 2
IS G316 [Tl (line of dots) IR | 93 ([
O TZTIN 2R R | ST Gl meeI=T Reght uf#eel
@2 @ 7061 et [Jes, a7 @3 57 wfeee s
A G Sy @11l SR = G (RS G
T TR I TRCR | (O 375 T (3, 9 (41 30
RIS CITIaRT feT® 2C0R | GG =3 T (shaded
belt) @ T ST 2 (Alpine-Himalaya) @3]
2% TR &f®Sle! (rim of the Pacific Ocean)
T ZTRCR | S SR IR ST SRR (0 SO
LT SRR TR [ S AT € &g Sl
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9 4.2: —Elaw{ GERC I RIRIEE aﬂ‘m

S SRR (R O SIS0 ORI (R | G2 2RI
QI T s R RGP E S KA (eI DISE R L I (o)
2R | AT TR 2ot =ife olfe At fas e e
(rim of fire) ACNE #AB® | QT o AT ST
TS| AR 23 |
T@ACHa fagied «iFedt (Concepr oF SEa FLOOR
SPREADING):
THITR TR IR TR AR TR S @
T Rl S G0 A O 2[00 SR w2 At
oTg et 1 | g 73St T vl et fof @3
SR AL Tere 6 |
TR CHATCHT MbaFael @32 TR
QA AR AR W@‘J (palacomagnetic ) S
(T (NS SR/ TeN A0 I
() Ol CoITZ R, Sy SRR CoIaTreI=TT SIgTeT ST
Tfaiel (volcanic eruption ) (b AR (AM1G) €1
I AT wTre] Tfisel 20 e mes] St e |
(i) &5 TR TR LTI (ITF GAT I
TR0G SRS IR 2107, STRIa, AR =i
(chemical composition), ‘Q_ﬁ?ﬁff [SIREDIRIGES

(magnetic properties) S ST A AR | 5125
TP G FeeoR e TSI @) e
g (normal polarity ) J&I | (IR ML (ATE
oI e A7 FRieTt 1ot TRIeTe (formation
of the age of rock) W& 2 AH |

(iif) TR *renta AL e TR NG
TRETR QeI ST w1 (young) | RIS *Te
A= R ottt STt 20 (ifo T=cas wif
T2 eIy g g SRRl Rt stoteTa sTreiet
320 (I T=CTe @ |

(iv) ORI ITIRJTHT MR B ARSI oA |
R Sl SRR (@, TR SCo! ToDe
I @33 T oS T, O “ifeT 3B T A
AfFale AT e | g @ fer gt =01
20 ¢RI T=Ca= @ S 7R |

(v) TSR NRPTCHR S TS ReIR Gl MO &7 |
g Sy TP TR SgleTs N OIS
WW &9 (foci) “fFafFo T |
G2 SUAPTZ IR W& AR IR qolee=

RET TR oAl Reeita [Rese S0 (=37 (Hess)
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1961 3ta1 (@ ©G (hypothesis) GoPe T GG O AMIA G RIASNRT GeTeneas R IC=e 2P CeT oy
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TR [T AG A A=At Ba 4.3 (©
3 R TR |
2 A (PLATE TECTONICS):
TEACHS [(gs ©red #7 Reeaial T2 € T2RieiEa
a%ﬂﬂ\mﬁﬂﬂwwﬁz@ﬁ| 1967 AT ICHE
(McKenzie) #IFK (Parker) @3¢ Sl (Morgan)-43
FoFOIF ToleTx HRIRIE GFfqe FCT Tg= «IFelt
(concept) G R[7 I, A “oire AR ©g” (Plate
Tectonics Theory) SN #f&fo® | G i1 (tectonic
plate 31 TrCFwite roe Te1 2%) 251 @b [l6
(massive), SIS \Nl?r\ﬁ % e Miett sz, @6
AT FRITANT G TRIANTR T S5
(Lithosphere) @it 91f5® | #reomz spc=taIFEag
(asthenosphere) 9 €77 S (rigid) 9% A
ANTARTOI 410 23 | FFRIFFIT g7 (A0S P EER
ISR R RIS A BRI RIERIC R GE RIS
TG IR T | PTG TSI TR ST 5 (AT
100 fFf31 7% =, SR TRITHI SFTe G SrSiTe! 200
31 2@ 20 A | GF (T 2Ife TR offe it =T
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AS Z0S 2N <R @b Aes WFS #iite w2 A
RIS i Rglon e 77 fioa 03 |
2T TS 11 25 4TS G0 T2 21
AT ST ST G0 TR 7S 767 27 | 2T
$-IRIE 9T (plate tectonics theory) IaT TR T,
5§ P 1 ferciieraia 70 2kl 91 92 #ife @3]
g TR 2I® =t Rew | 93w Sfes s, T,
1% 3l pfe ait e 31 2= A9t @5 (ba 4.5) |
A1 Al 2 ATl 2 -
1. SHIGIFG (Antarctica) G g AT TSR
e
II. O&7 SiE<t (oif*ew Si5aifos Sghmeca
SR S (G iR SRl #ite (AT [[fves
20 @3 FIRREI Bstojrga S fefize w09)
S |
wiEFd SN (ARew SowifTE wEpatEs
TRl w1t (I Sed ST e (At fifoza
20 G TR Bstojrga S fedize w03)
S |

III.

VII e SR
— 60° : ’TI@
G T\, 1
WI%MW T A P
. [
4 2
_ ki \ % B
P CTIRC \\IA__’ .
- . ",/ ¢ '
N . J \*"‘\ g
R “\\ | ,f"“--/ % ..ﬁas"ﬂ_
L 60)° \\ // \\v > —
0 2000 6000 Km H\.‘ AN R et
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VAL R D ETRE O
V. ITW-S0EER- e e A |
VI. STz 73 SGeTfF S #ie |
VI ORI 3R AL TP AT |
g gl TR siro9tEes ey wifereres w1 2=
(i) @I S (Cocos plate) : T ANTHEZH @3-
AT AT AT MR SRS |
(i) S A (Nazca plate) : W TR G-
A TP AT MR SRS |
(i) NFIT A (Arabian plate) : iz en
AR GG (landmass) F<ET2 GG |
(iv) WW A (Philippine plate) : QM @R
AT TP AT TS| S |
(v) @R #if® (Caroline plate) : W"W‘i{ GEN
SIS AT 0! S7 (S 77 Terd)
(vi) ‘sf@??ﬂE(Fujiplate) : W@ﬁﬂﬁﬁ@-"iﬁm |
3 SATSMZ A7 @517 goifes sfezim
FTTHRIE LT SRATSIR HEIE | ST I FCoe
(R, %[y TRITI%JTE11E AT 0K 143191 & 11, FRITI9) Gl
AITSH S RTAT 3% 2o TeT! Agee, Toag «ibe
ferfoiam) 31 2R (¥, TG TRPIEN 2oz aifeHie
fest SiiErree sfes AR | STRENR-93 0w, 2efi
SRR AR SRII9]TaTIE IR SRl (super continent)
DI 07 SRR S | S SIS TN S
(TS GG ™5 TR (, I G- OIfGH AT AR
AT 2O €7 PRSI I CTSIC 452l
T© 3R RO TR g4 93 A1 G Ao <]
fR0e1T | G2 STz SR 2R e sifds zwfes |
el #171 FRRT 92 (palacomagnetic data) 2Tl
(landmass) SR T Fcaw (o 4.4) | wiws™
TR (R0 CoiR17R SIRTeR) SRR ol
ST R R fefers Peaaead |
o7 @t siio =il o A
2AfSAR 2ire A= (Divergent Boundaries):
Y B! 2T AT AT (AT R fas S
R GR T LT 715 2 OIS 2 AT 0 | 9
A AFIAF AT RN (spreading sites)S I 2T |
4 5N i< (Mid-Atlantic Ridge) 267 2SSt
TS TTTT 20 SMizel | I 71 SRR G S0
AN (AT ST 7S 72 ZRCR |

ARPrOF QNS TG

SIS e A= (Convergent Boundaries):
R GG A1 S G AT AT FG A G GG
| LR 2N T, GTAITH SAITSF BT TN SIRAT {ovareerey
TGS (subduction zone) I T | 2 AT fofo
T AT SfSE! (convergence) T | @9t 26 (i)
TZANNTR 3R TR TGS A (i) GOB! A
TS #ATS; @R (iii) FIB! TR TGS AT |

ftors 91 G 2o A (Transform Boundaries):
@RI TR AITS (&I 9 1 A @ICNIHE (7 [
| GIRIT S LB1 %y 2RI Aol Sryghreita
e FH | AT e (Transform fault) 26T @
O [l [ TN FHARRICE ATCHE 52
FEACR | AR A 9K G2 I SR
(eruption) T =11 | AT =T (ACF AT @ =X T©
T ARG AF G fSAeTor oo AL @2 a7 |
SJf2Sa ey aifeq erere R[S #ites 2P I
(separated block) &7 1 T |

(O 5 T8 (SR Pl d2 S ALIER
Wit et s e

?{itoq sfeRerera &l (Rates of Plate Movement):
S TZAIRT AR NG (TSI A S
P =k R 1 Reidie R cwias Rpfe Remmaes
AT AFAER A 2AfSReTor Nat Fafaee Ry I |
92 IR M@ CT AR ool ot T | g,
TRt (Arctic Ridge) @2 sifeferoR Wil FRGE
T (2.5 G F90/32R) | Soffacs s<1 @lst 91 2o
Bt R ‘7Bf 21 TR SIS wig#! (East Pacific
Rise) Al 7fEF 2% SRPIIER ool Hier sRowic
(TS 21 3,400 ff1 via s @It @2 o i@l
i | (15 i @ /) et |

e Al ALHT 91 (Force for the Plate
Movement):

AT ST S N2 ¢ (theory of continental
drift) CoRRI7 I, (12 TR S &pie! et e
T @, SRR 3 Fo 162 7 | [og TqwarE=
RS @3k #I1® 72 O @ @ @7 (e 21 @,
T G AR SrerEelsl b R 3k Aot T
TR R ISR | TS #HTed aifeReTe @3 Fema2re
2 | 49N 1 2T (T, FoeT Alced (rigid plate) 5 BETN
&1 (Mobile rock) FECE, Gifb 5P 2=fSTs (circular
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manner) 5ETI | $€% MY IR BT ST ST,
SIS 2 G AT FR 7R T STORI T A |
2 5T AIAR AT q05, ACE Rt sAfawe
@M 9t #Afqve™ @@ (convection cell or convective
flow) ICe1 B2 TR | 7R Nfere wiv diae
TG B (AT ST, T - (OGiE 99 (radioactive
decay) @32 SRS ©i9t (residual heat) | SHefiF @I
(Arthur Holmes) 7822/ 1930 AT <2 41796 57 63+
@R ATTS! AN T @ (Harry Hess) TIEACHT
RBIET ©g Torlioi Face I @2 170 7l reifis
o | I SAITST b TS Ted, 91feTe gt &
2312 A0S oifeReToRT bleTel <& (driving force) 0o
Flet A |
IO 2AITed AL (MOVEMENT OF THE INDIAN
PLATE):
TARIAR ©Fe 38 SEGERI SRmeR g wigdd
oo #iref «ifdw | fEaees fmfeere o4 (subduction
zone) TEGER AATS AT AR TRITH 167 I | &
TR TSR (continent convergence) I | 9EI/
Wt @i IREE QRIS (Rakinyoma Mountains)
7 (AT Tl AT JSHIAAR Al#IIa! (island arc) 7@
s | 77 At 261 @6 eifae = (spreading
site) (I e S{f¥5N 2 ARPAIC TR CHITreI=Tl
919 I SCGETRIR 71 s friwifeens zre | 7w e
NfFBits F4e 216 (Kirthar Mountain) #%® ﬁw |
@i AR W%ﬂ?{ (Makrana coast) IR 27ifde
20X wfARel 7K BICaNST @7is)g (Chagos Archipelago) €
@ifZ® M= (Red Sea) CAWHT 6T (rift) #1F®
RIS ZRCZ | SIS e 32 FCIY 7T (Antarctic
plate) SISt AEH 2&1 AT et (2femSt
FIIE) A CBRGeIE 16w (2t 7% e epmfae 2o
eferTites g v @aifie RITR AR Mo @ |
O® GG et TRl feet qaie fpsiiet srpieicaa
SR TR SRl 5 | 225 TR e 7y (BfRmt
A I GFRR TRIT (ATF j=F  | 200 Foiferes a=g
AT PR (ST6 ©IFe SIF TeIY A AT *F I |
TR G ST T S 40-50 foiferse q=a
I OIS @i TR AR aig! A | @ 4.6 @ 71
TR T23 (AT IO TR AT SRTed S
I 251 | @67 SIS SRRt @R TSR 2Ted
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T ArS

/A.-J ]
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\s QA 71 fafer
” \ RS 7
' pd N
4 i%cjj N
! wIe ~
/! S
Fd T
7 e
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5@ 4.6 : SITOIT 2Ted vellve

SRS (AT ZTRCR | TSN R (I 140 Fiferae
2T AT OIS CHANRITH(G 7RI 50° 7] ST
wRfers feeT | 4I61 28 7l (B e g fRfves zeafest
R TSRO 7 AT oI ARG 5o rifes |
TSR 9IS TCIIAT 2T M HFAE I GF6 J45
o1 906 A 251 ANl SRR e (B 3yl A mifweiiey
MG (Deccan Trap) 919+ | b S 60 ffera
R AT Y T R A T 50T | 7% 1 K7 <2
@, Toiomf weee frmram fafze feet | 40 fferm
e #|TS AR Pl X7 2t | [ iy
TR (T G2 2R P9 beirR G R Tooel
GG (Y BETCR |
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_ SEe

1. 7R Ter ARTFCA
() s Sl @ie Rl 2801, =i g3 SRR 2l sRhere 26 e

[T AN ?
(a) ST ST (c) SRR STHfTa
(b) SHTTIfS coicaaf (d) 9TTT 2
(i) (M7 PR 3 (Polar fleeing force) %ﬂ“ﬂ?ﬁﬁ :
O ERSERIESRICER e (c) 7T = aifew et
(b) Il -GF et (d) (S SHR el
(i) a0 Ty I WRE (minor) A =3 2
(a) el (c) feefaifiemy
(b) =T (d) SHIBIFHH
(iv) TEICH AR RHG SCed I FCo 4 0 e @i 9= {617 T4
BRIk
(a) & SEPAAIRIT TR SRR el |
(b) TR ST PRI ST @ pFRIT (LA ST 2 |
(c) T TR SRR 35 |
(d) TR ST PRI I |
(V) ISR ATex et fZaers siferaife «irefs fary Sfafie @i sire Awites ez
T :
(a) TR SRR SIS
(b) 2f Fww
(c) T 1 e s

(d) TR - TR TSR
2. fowfefe epterena Tea 30f itaa st wie
(i) ST (Wegener) N2PIFACR (L (I IT9JToNR I SR FCI 2
(i) IO YFIGE Ao (Fo 76 27 9% IS ACH 2
(i) AT TR AT G3R ST A AN T e 24w i Fi e
(iv)  CTFI G 1 MifeIsy TS ¥ 16Tas ST SIe R GaTess S gt et 2
3. fewfefe erereta Tea 150% «itam g wis
(i) EPIEFe oreR ATE e |
(i) TG TS GIR 9IS FRIATHT NG QTR SAILFTLZ S FCA |
(iil) TR A TSR 20! SR S fet 1 RealNiowa T2pmiorg @3 TR
B TG ST ST L ?
AFGEF IS -
GRRFC= RS 7l (b (FIeTe (collage) (o Tl |
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o fAa g% ey Amd — fAerz 27 Efaery 93¢ (IFATETIZ
® UNgT GIX T 476 |

o UNFH I 2FHPTZ — SRR, S T, T 4% AGH; Jed A5 |
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for o TAmiee wEw AR afFe) @3

ToAmie ofiTw IS Ffoq waRE
AR 3R R STerael] Ted «3k 7ifeTe SRR
IR |

A& *Teal 98 ©Isl WGG CAMITART ATICH
af5e | wat - wfsem, Bifess, spegfufa, e,
FIERRIN, ECAN, 2GRN @32 SRR (=i
5.1) | SRS 02 *OIA BRI, RR0GISH, P,
e, TR, PR, T @R SE S 7=
afFe |

A 5.1 : fAAA T-GLF AL TAMTTR

e ¢ | TAMTTTZ ae 317 (%)
1. Sk 46.60
2 Prfere 27.72
3 RilGRICRI 8.13
4 (G 5.00
5 FIFARIN 3.63
6 ey 2.83
7 LRIREI 2.59
8. ST 2.09
9 Qo) 1.41

TR GAMIFTR 7251 AT #Ahe] AR Al 19
QoI ST SHAMITTR AT et agaag Al Yo |
GBI ANLTAIS A 71 27 |

AN, G A 2eT AFRoFIT 75 e @3]
TS 2 I R AR 910w 21 AR
R G TS AP 910 @ Ao ATy
AR | G AfeTer 2 1 Sreifas TeAmie A a1fde |
g FAE-FA G5 ToAmie gt oife 2
simiefe AN T | @T-ATER, FAR, OFTl, GAIel,
2T AP |

I e @3 M

MINERALS AND RocCKS

Tfre FsIGH Ao SotmiaeTz e AR
AN IR, SR GZI TR Gl [ifoq Sl
wfere 2w f[Kifen e 4ffie smidf 73S 303 | -2
QLG TG Y- RIS e 971 I @ I3 1 2R
G ARSI I 2fee Aot 2 Save =1
A4l AT (oD AT TS, T 241 TR S
fever ofief 7ot =3 |

TR 2R e o1 T 200z SRS eIl
SRfRe Twd eI | A A Sroe 77, Aferes
“FHPo!] ARG 27 G USG9 P TR €
Sl TG St X7 27, T 0 el aifde 23 =it
YfTErTsR e e, Qe (e G Ao 2lyiot TR
foe, ST @ T SRR oS AT |

g gl 4 st agfs @3k eRFfes Sy
TS T S 1 251 -

Aigfes (AMDPRE

@) JifF ~FHFF (External crystal form) :
e TOTE RS [ @X-w,
m‘l’[ (octahedrons), WW% forery
(hexagonal prisms) 29I @l el |

(i) faWEe (Cleavage) : RS it (ote e
AT, SCAFFOSII TNOH 7P Tl FH -
SerEdl el R T - @~ e
R @GR! (el R =0o A |

(iii) I5a1 (Fracture) : STer@1e eI ooy o
b 2 (@ (T SO 3Pyl QA 15 Afres
FAPTR R e 9l (9re  Sfezie i
BRI 2T (T8 AT |



3feer @) it

(iv) A& (Lustre) : A 257 A0 A0 1152 @5
AT IR TR A1 g1 | ATy AfeTrere e
T AR, T - AT, G0, j ASf© |

v) 3 (Colour) : TR ITT TofF fSa 371 5
ferera e (afeGrs)ef 7ol o <5t T — SylsAIRRG
(malachite), WW (azurite), WW
(chalcopyrite) EYUIERGEN ﬁ?§ Jferes W“ﬁ?"ﬁ?
(impurities) €K 87 303 oima 3 [MdifTe =71
Izl SR IR (RIS AW, 7S, 1,
2o 2o AT |

(vi) efSFe (Streak) : AfSTT 267 el e
Sipria 6 31 3 | @t «fqrem 0l wTet «s2
0T ZCS ST WA AT ZTS AT |
e -W (malachite) WWW GRS
WWW, W (fluorite) @ﬁﬁmm
TG A 2 g Al effozperel v e |

(vii) ¥9=®! (Transparency) — Fb2 : (transparent) :
RO SN 69 G AR, G
“HOIE (Tl (TS AT, S SIS - SN
Toverel i fog (RP e 201 AR et gl ol (AT
A =, SRS SN GFvwis A1 |

(viii) 99 (Structure) : ATTFO AN ey [y
QT | QYT I, NN S T IS < TS
o | T 104 Sem T AT, @ oAt At
R 2 A |

(ix) FCIF©! (Hardness) : ST Afocaiy Hizrewae,
i ofZe fvTera wie (2 1-10 el ST oot
il 2 | 93 Ao CET 20 — 1. 5F; 2. feropris;
3. TP, 4. GPIRIED; 5. SUIHABIRD; 6. (FTHAR 7.
@Rﬂf@\; 8. (AIATS (topaz); 9. (FIATSIN; 10.f2=t1
G AT el T Swiggel fRAIR <@l (@S AN
@, G0 T0IT IS 2.5 G 5 S FRA
AT S FCITS! 5.5 |

®) TS ©F (Specific gravity) : SRS ©F
251 2V I O G O H /el ST St
SEFIS; AT IR IFOA ST A O oo
e €2 TG €T (S AT 8 42 SECAT
ALTCS APCS (€T ST I S T it T4l
=7
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g ey 4ffie qar ot &GP

(SoME MAJOR MINERALS AND THEIR
CHARACTERISTICS) :
(F=77(1 4 (Feldspar) :
Fferen @22 wifSiTe el SR (T AIT-GF AL
Tofivie @32 CGHIN, 2B, S, spgas
3% Gt FooyE R ReiT e sitem ag |
G-I S (AR AR oifde | @fb 2t Are 3ef
(AT TR Colreifel arefa 27 | fommnifba Al w3 315
tofare «ft g |
(A6 (Quartz) :
@6 31T @R ARRS- 7 TR =)l Toim | oo iferl
e | «@fS @6 Mo 4fever 71 e wite wmdAres | @ft
CYSATE 2T 2] T2 2T @R (@S 8 ACIF IR
331 27 | @fb AMIRCET TR JFe sl Soiwi |
AR (Pyroxene) :
AR AN, SHEITAIN, SR, S @]
ifermt 2T 1 -9 10 *oiee! oi2afHm art aife |32
RS SHHIATS 2N AT | 97 TR 1 39 77 A T
2|
«af=Ftate (Amphibole) :
eSS, PRI, Piferml, iR, WioreRI 205
ORI 2L SRR | TR 2R © - AT©
o1l aifde | @b Age At FITE! I 27 @R SPPIEIHA
(asbestos) fta RO 2 | (g% (hornblende) &
GRS S A |
o[ (Mica) :
ASf© AP I B-F 4 %O o @I (ol | b Fiere
ST G oSS ety Avew I @t agfes
REglISCRISEERE
GfeIf& (Olivine) :
SISt gl SAMINAJTEl =05 PRI, (12l G
fere | sl Cofte @it g 23 | @i Ak e
T (T | afb ATEiE TS e sthea T |

G G ATESTITR ZIOe Sy et (@ue-
FIRIZT, FEFNRE, SI0IRD, @NIGIR5, IIR6 GR (TR0
TR STC 787 SIfIICed T 2T |
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$1oq <A (Metallic Minerals) :

e AferTre Ao “miel s T IR TS
foTeital wlol 1 @0 AN
(i) TeUAIT NS UG (Precious metals) : (T,
o, 2B (platinum) T |
(i) CeNZINT 41eq A (Ferrous metals) : =
@R %1 TofRTe (=R e e Sy
T
(i) WCETIZINT ST UG (Non-ferrous metals ):
o, o, feress, fou1, Shiegfaiferas 3onifn g @
et |

TIYted 2 (Non-Metallic Minerals) :

GBI AfTEETCE 4ed il ofew AT Tl | TP,
TG IR TBEE 2002 T4 e Tnigge | oS
o Sy Afrea S |

e (Rocks).

-5 it Bt a1 | @3 e @3 el wfrem
fretel | et 3w At P =k [ifew arfae 2o A
wmﬁ’f ANZG o, GATH (soapstone) (&
2T | SUICA I @R (PGSR (quartzite) LGERIA
! ZCS AT | P A FRaotea WS otde aaet
QI A | AR &l IR AR e 21 @Foisiia
@R (IS |

(ATGIET (Petrology) 2CeTl MiEIR Rieale | @3mere
oG SR=R% (Petrologist) IR GIERZ S R
A 1 P!, Tewife, Afe=ire, wAfade @2
I AR AT TR g iR SR 0 |

et g% i, fiet = sJfesr sy @y Fikie
TS RIS ©f2 @6 SrNRRTR M 70y AL
Tl QI AT | Rt R 2R St et Siva
919+ SRS SRPAITR o (ifelte it 2t 1T | (HoyTetl 2o -
(1) ST P — Sl @R FreT (/TS STt K T =S
=T; (i) 2Neferss et — 3feeie afsaam R e
TG T | (i) IS et — T8utiey etz sjscaetiore
DG T TG |

AIPIOF GONCETT JoTO0G
it e (Igneous Rocks) :

@ARY 7RI SIS oI 8w (AT AT
fRietizr Teolfs, ©iF i el et 9eT 23 | scaw st
(Ignis =TI == (AF e TR T 9L “Fire’
SNlof) 3315 27 T 9ISl AroeT 2 @3 TG S | (ol
8 (ST (@ Sors F | T4 i SR 2= [l
91T MoeT 203 o SRR oS 23 &2 AT ST
e qeT 237 | @2 AeeT @ TG A I TR Ao
2637 2 $-9CF A g-2JT9 20 2IT |

R et Reniers Boig fefe s efafetat
T 2 | G RO FF SR @ - Sl ST
I Ao SR G forsa 307 | aifers swiLTz
3 43 TSI Aaifore Aot 2, wige Yfares PR
SR TRE 0T TS AT | G- TF S AroeTord
T IS TR (RICH G 775 SRR & | S
TR ORI TR T SreeTorRT ST 2T A, OIZE
FEAYTER SRS N SPFoH 27 | &IFiE5 (Granite),
ST (gabbro), #INSIBIRG (pegmatite), A5 (basalt),
W‘E@[ @1 (volcanic breccia) €32 B (tuff) Z6TSNTAT
fRieTa g Swizel |

AeTE Miet (Sedimentary Rocks) :

‘AT *16 15w %1% ‘sedimentum’ (ATF @ET TR
T o 7rr “afoifare e (settling)” | G-20o7
TR (T2, #A51foere @ goiefie) g-eie Soifete
TS SRR LI G AASAR e Wips i f{fen
SICH AfC® B ACF | Gt Wfow wxprgz Ko
Jfeee NrPEE ARl RS ¢ Ao &7 | 2 Ao
sz MRTeita e o FaT siffee =71 @3
e il im (ithification) 37 =30 | Jifew 2w
AAfoTe R TS ST Tt feTfRRetitaa #ie
O e (ARGl TSI AT | @ SIS S| AT
ey [Rfew 999 3l AMEwoNas 7 @4Te 12
-GN, (*{eT (shale) ﬁ?%l

AT G2l 1S3 S0 Arefers fisiies ataiers foao
T s 1 27 : (i) EE BAT 15 — Snizze
QAN AT, HNlAIL, CHIe, (Il 2o (i)
e i iRt aifde — Swizad : FRIEE, 5, pevieg,
T AT, (iii) AT AT oifd® — Twizzel : oo
(chert), Ilie, (Z&T1205, 2[6M 2@l |
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oAgfae Miett (Metamorphic Rocks) :

FATRS W7 O NI 2IFS | 9B WeATE S
T BI7A, SRS 8 OIT7 (FLCHC? PVT ) 2R 0T |
T AN &ﬁ‘«ﬂ‘fﬂfa (tectonic processes) WW
AN T2 (@0 14 27 2] I §-90H ifere
S9SI GATR SO T GBI It 1ol ST w2t
TRCaR el e oG st FRIeTl iRl &b BITo R TR
o O AT WG | FANE 200 G G(6 A A
B 3oy e (TR Mernres “mdomz 4w
e @R eafde 23|

0T I e w5y 2ol Mea e
3R 5of-Rpreia R Cfe fem 4 eemee iz
Rpateds @R #=foacs AfeRe 920%a (Dynamic
Metamorphism ) JCeT | 1T 0 AR PR Rl
AT IARFOIR e 3 7ewenre &7 |
SITHR T AR S SR FoATTACS -©I0o! ©lol
I — LN FATST G ST AT | 19 FoATS
fRETIa)Ta STerasd Ted e €SSl ol eI
3R AR 2MIOTR 25 SICoR 01 FfAs(3alTe 23|
AT SIS T2 ST (AT el sim1ef e Aeifers
= | SN fere TR, e oferrenre 2 g s
BICHR 2RI STe3fE Biot =12 oist <12 Tea IR
e e 230 A0 oIS ey et e <sell =2l
feTe = Al RIC e A | gt Riet Lfeniz
1 FEAPTCRR 97 RABIFROICS (A (foliation) S
@Al (lineation) 0 | FIE-FAE! f[[feq @iz 2fve
3l #WILTE ARRS TSI 7 (A T /R [
2T | QYT (T T 3% 51T 0 27 | o e
g5t AITE A (banding) I @R @F5t FF AT
WWW (banded rocks) IC1 @9{1@% IRGIE
el T 76 @ M Aisfie 7@ oF G
el 21 A Rt Toie | eitsfie et daiTe v
Sl elol T A | 7L - @Fifere Al #itamre (foliated)
et 9% -(@FIfeT® A SH@I™e (non-foliated) el |
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o Re 5y Tzl geT - o9, 2Es, ARwIES
(syenite), GG (slate) 15 (schist), T, @FRIGEIZ6
a9

*a75% (Rock CYCLE) :

a1l TPl oI GNfeTe 0o AT =11 IR FATSER Al
A= ey e T | e (6 s afe am
T AlSH el 7w Rt siffee =3 |

CRII 200 Al REl G Sy REeTRE
(AreTlere @3 FoNeRe) @O 1A et (A0 76 27 |
SRR FoefRe R AR 2re ¢ | =i e
AR Wl (A0S AY AET SHPTR (A AR
o1t a1fde 231 | AAreferss freTPTz Fw Fw wikel Afe z0e
AT 9IRGB FU SPRR Al #eTl oT T

ﬁrﬂ 5.1 : M E (Rock Cycle)

209 I | g-5JB1 sl (BN, Foirefire ¢ sAfer) aifde
& A7 fofsTese A LT PR T IS
(SR STSTFTSITH) 5T (@0 AT (21 folsresre] e
GG AT T AT A TN I SR FeI faifess
2) 3R R SrerESICal ieial I AT P
«ft sifeTe SR #ifsere 221 2 Sea et 3 T (foa
5.1)1
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I i
1. T Teal® <o <t ¢
() T afdfe @i 7 aMiZGa aae Totmi 2

(a) (TN 43R T (c) Fiferen! =g s fatferarsr
(b) T 93 SISl (d) GTIZ SRIRE G 2B
(i) e 3o @A Forelze e 2w @Gy ¢
(a) ARRST N (c) @IS
(b) AT (d) G164 A1 #[Tamis
(i) N @G 9T TAMRS e 722
(a) G (c) &9
(b) F=N (d) 2FIRG
(iv) I @G TG Ffowen Afee?
(a) (IS (c) (oS
(b) T (d) TN
(v) TR @D sAflers e e
(a) DIEAIZG (c) @Pw
(b) @IS (d) SIIFa

2. Fw affe eptena 30/ *tara sty Teq we
() el FeTce @R et foalt aym @t s e |
(i) SNCHT BT Fre ST e oo oiifs @) @Gy qef |
(i) AlTRTE et Fe oAl Reta sida e a5t S |
(v) THeT6s Bl @i FeTletea ST S 38w SiF 90 T 272
3. fowfafee emeraa 150 & =taa sty Tea wie -

() “Afver = s fagoid a6t fem agfes @REpR gom ade et
T |

(i) T9F 2 MEIPTET oFfs @R Tesifer i I | (ORI FISR R IRIF
A% fgoll T2

(i) oSS fe I AT FoEle Mem @fdkeng 396 FE @R @9 e
S 2

AFELTS FIE
ifon 2o FeT Tl oReg IR IR qE ARFTOd @RS ST ARE T G IR G3R
VR AP *1E A |
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GEOMORPHIC PROCESSES

A Tesife T=F TR 77, Freid «ff4d

HTIT TIF IR TOTF ©l9l 9ifde TR
@RI 97, T-TRT SN @ FeTie @R Sl
THfFS SR T AT G4 S S0 2
G-9T TARCIT GRS F7=o/(F (@I Sl
R | ey Sfafie afba st s SR
*g 0o Al |

A oot 9o GATTI-(AATT! @ 2

G- ARTETA | (I SR (@ @, -9
T R SRSl HtENfle 2rR | AMs Sreire
2 AT TSR QT Fgh! ¥o 2 | STFe®
AR [ifemela i g-swa [ifeq sikeda Sy
SRS T A AR | G- S IRETS =g
7l 2eifie, 92 IRTTS YT I T 2
ST | Afre w@ete = aime AP IR
g i SoR N A1 Tz | wie G-5Y
T 7o 7JfAqE RN G @7 AMNA ST
*fForle Fw Fa0z | s =g afgers =g
(exogenic forces) »Ififoe @3z Srergald *fFocen
w[@ste = (endogenic forces) N #Affow | AfZete
TtaEe (degradation) B-j@% frwefiofE w2 z@
Tfw @ witarge (aggradation) 2T | @‘{K@N IS
fAGiveEe T = 2eae 2 oEw (Gradation)
0 | SwEte ot g-rdw [few st Fiare
e 03 breTcy, O AfReTe «fFoTe g -roa
ST TG0 7 FECS AT ol | ©iF, g7

=Yyl A

6

SPGT Cofne AT A Toe @3 W2 [Roidte S
g e Twee ¢ IfeEie e FITTT AFE | AR
oI, ST =Tt G- @R e ey
Y -gF wISE AT | g -7 Tsifaera ares
FLCAVTAIE | AT TR I SRR &) @
Tof FISTleT @R G2 SR IZFE 4 G2 G-70F
A R ¢ FiFe I92F I bR | ©i2 @F
HRFH IR &) OFF AFOCE SIS F0S
20 A0S S G AN 75 | 6 IR FAC0 A
¢ OfRyye ASTIR Gwy Ol A IHA FICo AT
HARFTIT e Gl i SR AT
AN TG A Gy g F1 g A | Is
W1 G AFho AR W9F Fo A4 02 |
S 2IFRET 7 TR RIS T [5G O S
T | ST SR SR ST 0y G T
siftre @04 @TS 52| AR ST S tal A
TR A (2 Bl =) AR 2@ T ol 4iFel
FACE | AT IR € SARIET T 470
IOl 432 g 2P Az | O I & e e A
G-{TOF SIS A SR*leRed FCT 43R G-P H
T A 7l efFe O T e (@R [T ©d
G- IETS AT SRR IR T (@TS A,
QFEE I FACA T T T AW ATHF g
TSI ATCF?| (€ @ATS A |

W"I &’%ﬁi‘ﬂ?{{ (GEOMORPHIC PROCESSES):

cotat foesa g e 9 amce 513
ARSI TS @ IZETe *FE A (Sifes @
IR AR T-AF T RIS I3 it
il 2 I | g-ReT e Syme 7o Sweie
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iRl dfe | @R R S7S] Sie [Remeita
ST T4 ZECR | S, e 7, e
3R AT 7o AfReTe il 2w | AReare gl
AfFYfeT ITHIE B SO BTG T4 20 |

IPloq @~ IfETTe SoAMIA (TH-S, I,
Y ASfS) A AL TAMINATAE TesAloa I 724
TS I O g Mg A Bfigel siomial =i
el 27| 3 e 2PReT SAMYTE IL et =7
T BICE IR G- M5 S oAMITafTen 2Lz
G T G AR I TG (FICA| fFghice
farcy sfge st | g afe g e
eI (Koo AReits) Sl G et 1 =
Ol G =R e |

AR 251 G-opETS SMiLaTE Toi IR 7 A
& e AMILTF oIS T | MW 251 @36 b
aAfsfifd (272w &, berlier 992, IREANZ, A
Ol G (T 2efe) Al AN I S, s
8 G Y I AP | AR TGN, (O TIere,
fZrarg, Ay, MU s7wl @32 @ Aefors sfigel
LG =T AR |

coritre & S 2% ofiget g ¢ ofigs
AR TR0 AL T AN 2

MegRe] *IF 5 40 0 BTN g NORETe
T 2 AN THRT TAMNENT RIS AT
IS TR | ST TG T AGTTa 2ol TE
T 8 FUCHITST 16 & | N *IfE @ Bitem
SeAPRISTS (FICl 2 giige 2 9603 1 | T
I HeTe qOCA 1 IR (FICA] APl T, oA @
TG W A | AR TR AR Tl Mg =
ATAE wog g7 | M| =TT ASTI Sl
G-F AT A G @3 T eI IR
5o W06 ATF | DRI G- ST 3R -7l FFT
YPIT HeTeE AT BITET PR 20 AT 9% (1R
el Tl (AT fEehi e, Thblvl (At MEbit
e 2@ A |

AProF YUANETT JoT0G
T@ee 2fFa (ENDOGENIC PROCESSES) :

ST SrerERle %2 2o weie AT T
Tt | G2 g PTe S 2 (oEETel, weAEiTe
FRO (CRISHR 7T @R 7RI 7B TeoAw
ST PR | 98 T AT A [ IS
ARFIYCT (7l T O 0ot ReTmete g- e e
S 06 A | G-OIAR *IF 9% SlI72RIET Tr)
PG AT T TS AR G-7JT To
TSR NG T I, O3 G- =i w1 Fafgs
T-GFF 5GP |

§-ﬁ"l‘<‘l/§l (Diastrophism) :

@ I AT NG B TS A = fe A
27 OIF -RoRT 0 | g-RoT 2o v &g —
(i) PifFef S, o dei® g-ow Resmets
sfttet o To7 IS 27 4R T-9TIF WY @ 7Hef
S 2SS F; (i) NI ST, I 2SI
feireTTes TR Sesife = (iii) giie™t, =
GG TN O @R (iv) AS AR T g-gR
AN ISR G Sy Wil |

foifre ey, g-9s SReiE e 21| Sk
TR AR AR G- AR FARET A6 AT |
iz fafef A s ot e g IReRE
AR =20 Slota 2ifewwt Fem =7 | @2 bR 2w
T2l PG, SRR, S GR SRR TG
-G0S BIF € AACTae 9 27 | @2 e alfsa e
519l (Pressure), SIS« (Volume) 43R S @
(Temperature) (PVT) #ffa$s 307 @3 Fetics
TR |

TReRT 2 ok fifie afee T Al
(el |
Sgwas (Volcanism) :

@ fF g-ereEd Ted aifets smief (magma),
-5, BF AT, 90, CHR, AR A, A, I,
o AfS B9 @Il vFat weel e A Fioeer



ohigsl ATz

Mg ¢ [ fusie e S 2 o4 o =
Il G-9CF AT I G2 ARFANT WY I |
YA LS A WA € S ST

SRR S | SymeieR [fen s A o 7@t
S TSI ST 41 ZCACR | GG 2761
ST (9F-11) SCafea sRee @F Sl IR |

WA GIR ST @2 qO! =7 @R 2

afEEie Ziﬁ’s?l‘lﬂfﬁ (ExoGENIC PROCESSES) :

@ aAfFI T Felel, IBore, gAEsire, T,
fearg, A, TEeawl, (ehee defe AT aFfes
TN AP 4 G-+ ST FamieT At
e RS <o A SRR SR % I o
IEETe Al e | AR AfRFATE IRHGE (ACF
IETS Y (AF *IE T IR IR G-SSTVCH T
g 7S geifie &)

(SRRl (@4 T I @, G O g -aofas

afel =il fafge e

TR =1 -5 SRS (78 3767 I ToRT oI
I e 2T P @ATAI BICE SRR TR €% 43
iz =T 2SIt mITEs vitat (N3l o1 90
2T | A G (T BifeTe (BT A e | Ffow T
4! MCeT (push) A BINICST (pull) \‘33@ Wﬁ%
27| @2 Aot TR F e (RS 90 | @ =i
TN TAMITTTI T e I O TG A
(shear stresses A FLIFIERIE) 6T | G2 FB Aew
TRIeT G2 ST G- 91T Sotmieer pef- e v (Fifele
Rprfs SO At RINpIfs (slippage) IO | Mgt =i
BITHT oiNoif* safass siste @3oa g -ansfa
TAMINTER Cofe RIS bivi (R | GO SR STl
2 SleaE ARRE, e, @ itte 2ed aefs |
AR ARSI M eI AIeofTeT 5T 20 4TS
@R TN AfTe smifeta wdee T0w A | welie
SRR, 2§ FW GIR FAeI AT RSB
AGCR 12 A DS &7 |

SlewIEl @3 IFGAE — @3 gTB =@ ATl
TRy Semle A Rifen dfEere dRmies fFrEe 3@

G AfEGTe ARRINE G0 e AT | T
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*7 ‘denude’ (ATF denudation SLie FAeI ==
qETCR | I 9 e A | SReREE, g w7,
A =T FAAeTe FE FET MR S2PRe,
Toa MeTwa T @ o Tl 2T 26T Fared |
@ 6.1 @37 271z Hafbre Fdew ¢ oF [{foy
AR (It 2671 @2 B (A @b =S 2w @
afef afea e @6 FAS piferet =ife qT= |
@R T Tol SRS fifen St serag
fifew, of2 g-oa Bon [Rfen e weary wgee

| afrearm af |

l
e/ olfsazd

1
@i-wwlﬁw ECn

e — R
mw"?ﬂmﬁ?ﬁ%/ mxf%]

ﬁrﬂﬁl:

Sfote |

TR elfert qaR eI
sife =z
T BLIR | G2 6T GETIY TGS ToTS SIFIRHITSH,
APCEW IR TETols @ RS ([AOCa Geg 70
TR | TR SEER @GR &y JReTs aAFIEs
AEE TGET0eM (A0 Ol TR | (@ SR oS
Tferm a3, Ty @R 354 Tl IFToie ¢ TFor Tom
FF | IR R[fon seay g [y =T SoF
IR ARG 2RISR TP @ IR | G T
TERwIay 76 - Twelare 2, etahba, o @
ARG DI TR TR (/T MRl It SRR
SR TR AR @bg ¢l AT | SR AL
1 @ MSEREIR 219w, JFovITen aFTen @ sl
G GF SIel, IFHoAe € IPASICHT T =0,
s Sleiar o7, fRaes @ sEitsss e,
AT o], SRRPRE d4efs @- (It S
wegte for fom =3

TR GFIF AT AR qE viferl =l Fie

T4 RIS TAMNE T A, $4e AfRSrS
AfFRacER [ Siet e o3fs @ s o
frsa a0 | Rtz aow Fece @it Reg Ste, pfs,
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Yfce ACamTeTel, R drirel € STl
Agfore @RI 2aR | [fen wme Mo = dfoge
R el [ifen, iz EreE [ivrem e aim
717l RS 27| Gl Mol @i @ ofvge efme
R0 (@ Y ool = SR O (el afR
(ST AT FACS A =1 | S, @2 et
fer fon weragre Rfere sk s e ol A
G SRR SIFeT @ Hal T2ee FIAY 77 O
GO SIPTET O HRCS UG 2 | GF &) g
T8 [iva ol AT | @Sl IfFeTe e
Ael7 Y32 I 4R A7 2R 2eT FHESEA AN
ere (7l A | Ry ARSI AficaEre fetg
sAfeiHre 23|

SRTATE, @51 91 AT @, JfRAET [fow o
TS G-l RSt et aifde 27 @ Fepryea
1o € APRATSIA 2Ny, Tfgol AR 7T @
S PRI Sgrie dgfen &) 3 ARRITE wies
e |

sy IfRere AFiofE T Rewel St
A 2 —

42999 (WEATHERING):

SRR ¢ TERREH SAMCR 2SI G-7j0oa FReres
el ¢ fRifers 2 st M e Rtz 26t e
SAERFT I 2T | SRR wwefe [(few
AR GFFOIR A TGOSl FeTa ToF e
T AT 4% 4G FH |

IRRNET ¢ TR [few Soimitas [few
AP Mage FerT e Rypdreas ¢
IR R SRR I |

QARG SRR IPRA AN =0 < S
FLNEG (O (FICA 79 TG I, ©i2 TAR2RSBF 4o
oEgR 1 AfzgRl Al |

IRZRBET TET @ AN A7 WG ACF, O

T ifteze 97 WL IeT AW ;W A W ©@

(P 2

Tzl afsgre [few sba ¢ -vifes,
TEAIETS, BRgee ¢ FeRS Cigwere SAme =l

5] winf3r ceits sl smaferes wifiasey sidget
I 0)E e s 1
R svefifas smiEe e s

[6 ] Tz @ SoEfaicR SeReys e s

Ba62: o g ¢ WREEFICAT TSl
(FIFTY, 1967, (TS 5j2le ¢ IARH®)

i | o SR e o @ geel | sery
€ QIO XY SRRRAEE A oo 906
SRERFE T Mt TeRome ALH 27 (ba 6.2) |

e
9 6.2 (9 SFEFEIF 9 biee @ @)
TR ST W el el S |

SRERAIE foat e T T2l - (i) aeEle
SRR, (i) AfEs SeREr 3R (o ek |
I TN ML G @4 W @, @Al @ 2w
GOl TG TR, G A N (FIeal @
AR wnfderey Sifess sifteEre 23|

FEfRE eeefiHitas af$asmz (Chemical
Weathering Processes):

FnEfas SRt afeTene 39l - w9,
SRS, SeTIGH, T3¢, T &gfo Mens Tag
O gl [ o @k Ren [, adigesse
3t YT IO | @3 oimfoTe wfFrew, FEw
TiEEEIRT, T aigfon THfRfe uae are | gyie!
TS SRR ail wiEe sae o) I e
G BHARRS 3% AR wivle GHTSIT I |
IIGTE TAPS T TIZOHET o N2 @
A {eew T g-sreretd ke viRomizres
sfre I w01 egfore R[fer Femm 8o 93
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w49 (Solution):

T4 TET SLE] SIS ATl (Il g 7hge =T,
TR OIS TR A0 | 3 ARSTe TR Mg Foe
e S7PRE W0, T SRE AfHeE aRre B
TSR | TiteTa Sl et witess 4fever siwiel cete
R @I FZCE G WSS RO AN | &Cel Ty el
AT e 72 - TIBIET, ABCFs 9% ABIFT
agfe 3 il Bl eliie o3| @2 e JGage
TERIY Y3 T2CEE (@To 2R wopifie &7 93
(@I SRS AE =l | BRI, *F SERIFCS G9!
GG T TR AE | FEARRIN IR 3R I
SIS AR RS A ol safere SR
SFTE TR S (T GO I TIREHRT [T 2R
T AT ) BT T IR SCer A0 19 0
AfAIfee 27| toemid waaie 28T FE O IR
TizeEEe Jfesifrre T e [ s e
QW | TR0 GG e stowidl Afer At wwe At
7l Aelfs 27|

egcae (Carbonation):

ARG Z61 TG IR I8 PTG A 0
| @ft iR @R IR e Siet A=y
FE | IAGE G P SRS FIE Tizeaize
T AR fifere 2 e wiftte o w0 Tt gdeT
eI Fie I | 92 FRTT ST SR
FRCG R SHAPTIN FAE TGS FE, TR
SIS S | G ARRI @ SR AT 1 G-
AfIla I e 92 S 2|

Tecarew (Hydration).

et fces AAC TeRfae ey o g 28w
TECAIGH 0T | ATG9TaIte &l I8 20e Ao 23 |
YT @3 ARel PR Siree I 0 | FETRRIS
L ST ACH! I 20e fGopies sifdere 2271 2l
FEARIN AARS SR wES e | @2 2
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RPAROTTIE T G A T 41 G2 2R 7Farfe
THre AP Rl g1e 20 20T aR 46 [ 77|
wfaIee e SRS 4fer fieTs Swwael GIR *FF
AfFTR M AFhe ¢ aofae 271 @2 afsaF
sfrraRTare RErm TR Amitd SR 71 = |
e Afzwe et R SRR o176 qei IR
GG M et S2RBIT GO | SeTcie
AR RO RN (@ o] SRS 27 O *FCAb
8 Ty | felael Ser e SRR ARel 6 |

TR @R «TgFA9 (Oxidation and Reduction):

SRR SRCE 9 SfREecR et A e e,
T SRHIRC Al FGRT Mo T | T (1 SR
6 @A AYNGTET SIS 47 AZ&3 e
e ST | G Al @ AfeetE SR (At @
SHeRe T @19 2o (@T1R, syefae, AR
aefe | 48 Awfore Remw Reneas Sfstes deiE
B0 ACH | GTERA &6 R Sl AfFAF g amifsy i
5% T SICT | T Sigefte dfe SifreeEe
ARTATR TR0 ST 04 FTIFR0 T | @2 4R
oAl AN (SN TEATCIT I T ST @3]
TETSe R WG ACF | FTLFACR T GETICRT Al )
TeTe PR A TSNS P ~ARers 23|

GBI SRR AR AR T |
GG, SANRAEIGH G2 GiFel A Ao peice
F IR IR ARZRAET 2T Hifde |

oe Foul HAfRRR? TEikee OF wqghie &
AAfTE SRERFT GOCS 2 2

Tifgs ARaa afeemz (Physical

Weathering Processes) :

Aphes Al s SRR dfearnz [y 5 23
*fFa To (o I | I3 2T = @0 Swrew
2 — (i) Mg =f§ @=-5191, ©iF (load) @R FH
A, (ii) @ *IfF q oeEE 2fss, @ a0
31 AN FLFACAT T (ofF 27, (i) T Bist 2



50

G G *FI A SRR W[S© 27 e
5ifoe 2| G2 7 *ifeq @ oiig fRSvjren Tow
AR A 2 A e el Sieigzd | @€ el
JfEF ARRFT QA @A G B Wb e
q A | @2 AR F7 @R TR0 7007 Ze18
O G-9JTIF J2 G LY FFATIEA TN FACS
AT | RIS FHH @ 2R TR sFafe e
T CHS I AT |

oI7g™ @ eAds (Unloading and Expansion):

TS TR T 749 Toifafere ferea sopiifae
23 O TEFeICA Biv 2T A, FerRgel el entife =
@} FEEs RpTieds 906 | $-7j0d AT
eI e (7l T, SRS T Ske R
Pibe] JMIOA RS S A *F oS Rl
TEF 919 R | GOIR BIAZIOR T oS «=oifoe
ieN T O ©-o® I bR (A ¥g I
FIES TG il A€ Sgiieetd Rge 2re At |
FIFHS, (NAFIR, T IS *FND® o1ge @2
afsa afde =7 (59 6.3) 1

5@ 6.3 : SFYETTR SfeR (TR F=ts
A G JZ HF (DS T |

Sl 2ffsqe @3k erRet (Temperature
Changes and Expansion):

Remisgaiar Jfen A res siema AfSm T
AT 8 FIOE N N A1 Ao =7
SPNIEl ATCe Me wapR effeft i rea e 9

@32 @3 Afqernz o e dfeerres e

k4| §5 O Qi:‘ (63K %?1\9\‘3

AT A AR | S Olsal RSt e Res
SRl AN FAYER @F5t Gelbel T 2 AT |
G2 2ia el @R T SRS SIGE @A i
Sl ARRECTT 2 Sror® @R @RI (vl I |
SR SR (SR (@ @3 2R 432 8 aifere
=3, e T SIreAlY 2K e A A 936l 27|
ol el @ A Bkl SeERre e il
ST @M 2R 7 3R R Sy Aretw
A% FF T ARSI AT IS @R $ATT
O &2 (RACHT FCeT (@ AT 8 FALPICAR [
AL S = O AR F b GO I oI
G- YA, (NG I BB A0 | ARG SR
TSR GRICTR SPJel SJOeeTTE, (NIRRT (RITH! (I 08
@R 5 (Tor) I A AFEHCE T 16 & |

*FIHS YT ¢ FEDC 0T Ty AL
Jte

famtam, otem @3k fZwifre e 19w (Freezing,
Thawing and Frost Wedging ):

feifre s Fene kw @ #6TE wel e
SIFNIEl ZITR T 0T AT 26 3R Siefwal
FECE A ACF | G2 AT JoTo T Ay SgrE
GR T SR (@ PR, @A 2R B
@ 9o ARt @M AR | R e S e
Afsfrs fRifte Fers afde 2t @t T @@ afFm
O eI SRR ST W06 @] Bist i A | @
AR T G, 7E GR FE FE SN TS
FIF] ST ACKY (@ AT AT G 27 O T
FICAYCEA 2T 20 AT T T 2T FAICs 46
s T o7 |

w39 AR (Salt Weathering):

et S &S], SIS 8 (eI AR
TS WA R A W0 | SEPIH w71l
@ - RN, EGR, SloiehrI, B @7t
@G agfen avifie veas dqde! ARz | G2 Hae
FACIF AR Sioi@l @ TR SIAR @IRCER
T TSt | 51g Sgte 30°-50°C Sioial @ e
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SRR 2P SO | Bl et forw SRR sReR
T S1OTF 0o [E et Jmigel 905, [ SRt
(STe AT | GOl Fet Rwize <o et Metia sy
ool el T AT |

AT (A e AP AP 77 ARE IR
S WA SRS | (@ e g SR e e
XF T CTAG FRCE @D 19 29T AR (LS
Tl FBS AN I (I (7R | STF ST
T JOF 0 SrelleTe SKEAd S 2 GeaiTia
FIGCE A 2| TR (DT AT M 5F 47
TR (ST AT | TRIT Helolield, ([@UEeiie, o<, fao
G AWES FeITes uF AeR o T AT

tofqe ST @92 S92 <E (BIOLOGICAL

ACTIVITY AND WEATHERING ):

e SRR [Rfen Tom SomitTs vo ¢ JfrefTe
FRACH e TR AfFier g% ST SR @]
I aoeare sifFss w0 AeE | RSy 2@ 72 &,
T, AT ASfS (@ oS A FAF N I O
G-I TEITS I wgw Jed BT S I @R
&I AP SRR & TIT 6 | 92
AR Y 8 QTR AT AR TR | W Ol
fafea feietiol qAl-sTesT SRl e I, sirzelen
% a1 efon M o, Ay @32 Werr [Kfon
AL BAMITTT AT TG @@ M FC | A5
Tfew @R 2idm (rRITIT RS, T @3 Sy
ST T R I, T NI G T @R
TRrel I | (I I ol Fee Mie we
SRR BT 975 0 A Retistoaedt smids g

it <oRT|

wRef@Ed e ereienz

wFoIos (Exfoliation):

*FEHE AfFl @2 AfEs wReReEs pisigm,
SR FLCIb @ 2R @R T SRR A
| TR | *FEH eTe G SRR & g,
RRIAES &[N 77| @R @7 (Flaking off) sig
FFee I i et al ReE ool sepiRe 23
3R O FEFYH P G (AP TIgE el aife
27| ©l9l ARSI T e HFhe ¢ 2P =
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o~ - .ﬂ' .k" £ Ve 8
i B g % 7
DA

foa 6.4:“1W() éli‘f&ﬁ“ﬁﬁ*ﬁﬁ

@R *FCAG G | *FCNHO 1T G *FEIDS 57
BlPgRT @R S SRR e RIS =T

RZRHITIT 499 (SIGNIFICANCE OF

WEATHERING):

IR AR FAR Sleta T @ e
&t STz ¥y Tl T N, @ FHeaw @)
e FEF e SARRIT | (@I SIGE AT @R
T3 3@ AT 03 G2 ST SI0T 6ol ITGhF
AfFate AT vaTe 2Nt =1l | Sdlie, SREReR
i 7, Fodw defe AR SHleRd I @R
SIS NI T ool g A 8 g
HAfFTE TR | WRERIT GR SRR &e e
T A A, S G SIS T |
2 I 4TS R SR 2 — @R S,
e, SR, ol aefs, @oyE @I @R
GO SRR CFid IS gl | Jfe 7foa «3fo
el afFl 2o SRR |

4 et SRR 2ie 27 o fag smiel
IR @ AT ST oS @il (o
TR IS FURA SR SIS TS (Ol |
2 SRS @2 dfFT 7Yl @ e
EHAE e SIS [T AT T @
StafeFeid v BraeT, afsTTad
frraee 78T 7O 1 | G A
(enrichment) RN |
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sf&® 7 1 SAMTT (Mass MOVEMENTS) :

THehE T e, fiel Sagel @ sy swiaif
ACTFGIA SGHHF BT BIF @ 0 T OiF
sifere = 1 RINET 3051 | Sidie Y, THAAZ A [T
T Rfen waere st sifsaze T =, T
P GBI G SIS T, Y A IFCE OiF
AR SIS FCe AE | G2 @R RAEE 1S 37
B (A0S MO W 2T 2eliis 20e It | @2 el
SroN % 25 [T (creep), @IE, €7 @R AN
#efS 53 Sfeer B S5l “MITEs Tl o
T GRS IR @R O e RIS Al offere
TOI | o, W sffge =aEcEs A
*S[RfeT Al 2ETe MR AfEs FE A FF @
IS | (g T SRRITIE I 2o FE
AR SRR Gl wewi @ |

sffge RIMTT 2y SfeFe I61 741 T AT |
@2 2feA T, Bz, YA, MW TN 8 AH
e aefs giige oasidl «Ife SiReiazd Fcx 1)
wefle, offs RIMET FEF W@y SAflfde 27 9, 3fre
2 AR sl R (Sfeaier IET dei) RIAET
06 | DIt 897 SRS omigf Mred fery afetai
IO ACACE IR 2 T(F 2T S22 S0 T
Y O[S P AfoT«FelT (shearing resistance)
QERIT NI W T I S 7 | 7Fa, PR,
“Aieetl Bage e, pife, el bR Fieiies, T vy
3t ATT BieT, AN AR SaeTHoe @R AT
oIS @ aleeilens e 2ol 7@ & AR |

i RIFEE Aol FEfkie TR 3w 7w —
(i) =iFfos At o o Few e se
Sl (ii) PlaTelta 1 FeIRFe vitem o[
T SIfSRE ©F 935 28 (jil) ARITER BER T €
Twoel I #fedl, (iv) Sfsfe JoHAItes & bt
3R 2itewl, (v) TR (A0 w3l ©IF SoRRe (vi)
ohel, T 72w 9 [ewee 2@efe <o, (vii)
wfefag AAfRMIc e e =i, (viil) [feq g,
TR, Tl (A 2R AR G SreeTeg T
TAT SRFS! R GCa A7 2 QM2 (7l I 1 (ix)
i avef @ aefe|

e (Jfe fExmm ¢ S TR i), 29,
G A 29 7ffe RIEEE fodt afmm 6.5 «; B

AProF QLN TG

ffen el offge =T 8 It Ay TAF @)
OO ST 2/l @ RN Af$q geeE b
NG EEEC]

5@ 6.5 : fafem aiaia 7ifge =iMEe, oitwa =R
2IfS aaz wiFea 2ifFmites Yy F=AF (Rt
241 | (After White head, 2001)
e R 1o ©ital ol T A1 72 - (i)
& SR € (ii) T© A |
g >Aea (Slow Movements) :

RP15(d A Creep 201 87 2327 6 o4 T JfeF
QT IR vEgs SgtE @l AW 93 AT
ARITLT FATT ToT@ Fofore 23 @3z ©f 432
S[PerE ST AT =IOl @R 43 Fo | qrweE
el Al Mol w2l o SRS =01 (orEl [T FUe
Glerritag 45, tagfes T avfors wime @ike
SRR ol GJp (e RS (R 2 AW (e <Al
TR SR (@, ©f 76 e [T oo/ | e
o3l ¢ smicel Rferor s R[few g [
o 1 A | LA - e [orefel, Grierer Jorefel, feret
forofel; =Tl fesraig Rersfel aigfS | @3 oRiw oI @3
afeie e A YfeieAre At solifluction TN
e | JfePieite e Al Fe Jiew FieeE FHeama
O] TG A Al (A s Bl Ik W e
e A | @3 2R o TSRS TRy Sy
S (4l AR | & I S T SO IS
oA +fR7T 2 9% THST A 28R TATR
ENGERER-SCE ke oRe



ohigsl ATz
7o REd (Rapid Movements) :

7o 5o RNET JoTe Y Sy Sgre @l I
@I 37 (UG AT DERE Sl W06 AT | 375 WIS
6 TR Aeed F1S 2@ @I SHRIM (ATF B
21Z (earthflow) I | AR T SMICLT T2l TG
Tl Aol Bfw STel Bt 3% 6| A T AT
TR T ALY T BIER RIS FifoAs
TAFA NIF I | T4 GIA AT 27 ©LF ASIF
SRR SCAfFERTe Rifee 2 I |

3 R w7 2 251 P 2[R | ARITER Bt
M 21T Weita 9k wiefag B oAtes e
S RFACS AWICLT BT T 7R 77T 201 a9
7o sifore 334 GF6 WG Ut R 25 ©4F ol
TN AT (mudflow) 01| @f6 MATS SCAFH
oo N0 I Y MG 0Ol T | I 2 A
T, ETy, Al oefe Ffoaw gre /it | AT
M, B2 GRS oMY 2kE I Im AR =
GRR T AR T TpIed 2 Hhe 0T | @2
@i ool dfFilh =0 wags Tisire, A oW
ST ATl BT (ARID), @R ailReiiet] AR Al
RIS RS AT | S2AGA T2AS T 21T (A
e @ e 29ifee =27 «ft & sSelsices
G |

wwe SiTnfieT wifvs YT «3R Tex
ARSI I AT AT WTE FEFH
JTRAR T weris 26T T [Re3
U AT T, T ROFR paFiene €
R o178 e TR |

gfiigm (Landslides) :

] QAT §o G SRRl 5fego
RIS | 2 2T RIFEE @ 7% Mg RiERe 1
O GEARETRSICT W& 2 | RESeaa e et Rt
Mo 8 TFIF, TR 26 IR TR &Il
AT €7 (T8 07 | RIMSET 2o Segaid, =t
A ofeieeT o7 Tl AW

53

AICST 2N SGTeT T4 et Saregot 7o aifors
foR0e Mo T G 93 2wt STred bt Rfved @
DI G A6 S H (Slump) 361 (5@ 6.6) gl
SR S AN T T4 B2 431 A1 YIS
T ACF O OIF ©A¥ 49 (debris slide) I |
QG BT (@0 T4 ©2AF F 9IS N 21ere AT
Y OIGE ©ATS (debrisfall) I | T #KCoR w51 Al

’ \ BItea 2l SRl

ﬁ T w5l ot

T Ao AL
N, e =z |

5@ 6.6 : ?MBIe ITTA TTA FITT S

PIoTT R (AT ¢F A GIIEF Fades [iven 2@
gosifere oS 2wt Metts™ (rockslide) At | 4w
DAY ST iRt SIf go @3 4118 23 | Sid
5@ 6.7 7 @ AT BT fSl 40T o (7l ATz | 257 91
(T BT o| e BIRICETR 0] ARG (0 Sfogo
AfSTe SAIRITTH BleT @R T2 AT #ATT, O OIS
WrEtores (Rock fall) I6eT | Rietisied @ Rl 4o S0
A1 281 (@, ieioes et 2=l BT SR e
06 3% et 401 ReTid e Sropifie 23 |

e
/ o F o
A R
F y L

%@16.7:%%@?@%@3%@%—@%
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sifge w7 @ AfEe RIMET 1 *tHT T
(ORI (ie] =1 Sfee S2qZ 0 T 27 @]
@ 2 ATFRPE (solifluction) & o 2RIZT
TFET I W2 | (@ T AT A AT A2

SR (0, RN AN ST
S| RIS @R 47 SR TG A | 9
(R0 TR FIFe IR | ALTe BT
AIFe] TGa @ -MIFSI TS ARFT|
s @ stia s Ao Rera
SRMEE RTS8 TES AGT B A |
GZT! @3 ALTST Blee RS Aol | e
AT e SlAre SRfRe JEfif oo
w2t ARG A1 gl e (I St
@ FrfSMer g3z @3 Aoyt ere Ffow
et mi 9ifde | O ATGS «3 ARFSy TWFH
M 8 CAGE AAAS 7% Fl IR | (F?
Plzel, 2GR @R Tl “iron iz
TieE A0l @R TFF TYTT 28T 1 AT
ol AT | GRIT! SlsEl ARS8 AR
T T R GR T T SR=NG
3Birs erefe e e asits (Rock fall)
7 '@ ©2AG| A q06 AF |

FAredw 8 A@H (EROSION AND DEPOSITION):

FAGICTR Mol SR ioieeel @ ifsae 906 | 794w
fRiteT Spfen fienl Sz ¢ iy 2l 7l
U UG [OT & ¢ TAredy e =g 32 gwzww
i, ceTverE, Ry, PR, AE ol dgfe Al
SRS 20 S AR 77, A S 68 A
“few Ife oFfon Som o7 3031 Fieacw 92
feaCaT A +fifee Ren wagrem e ¢
wiefie G-7jToq e 906 | e SREREIF e
AR FH Y SRERIRE FEE AR @ A i |
SRRREE, 7fEe W @R WY 6 TR Al |
TR 6.1-9 oI T @, Pl oifexifE a= AareEa
afFTrmz Tt wieaw ¢ ARz ffae o7, @

AfoT YNGR TeTog

AN, T, BT, AW 1wl (oleE gefo =
gzl sAfeifere | @trg g AN foafs ey ki
e | «a1 qARPE st fomfs s fomt 3,
T2 - T (AR, T (FA) G F (B |

corl f& @2 foafs ey fafes =R
T P A0S AR 2

FAMGIFCS I FCe &0 F@1 IR, “ghrg
Il *IfE A aifexifen fivm, «ak g9y, TR
Tow @2 ¥fg HAfvifere =7, wiw acaiel 1 sifexife
“fa=i7 w1 27, (Kinetic energy) KE = !/, mv? |
@AM, ‘m’ 2 ©F (mass) | ‘v’ 24 9ifew@4l (velocity) |

OfE (@I TS FA G ARG A IgF ©F
3R ST T fTSsiiet | i fosg ot &b
= @M1 Y, @Y R SRR AR ORI
AR | SIoiF qU! TR *I[E T - M@ o] @R}
CSTEE SER Al fRRfEe 77 | Tm ware SRk
YoTS ST GE] €@ RTINS T FALCATICE SAF©
T TGS g I | SR (STeEs
Rt 1ot Sox fsa x| afw fRer ey @
RO 2 IR T 2R 2T AF 0L FO5
gfig? (karst topography) 915+ 2 | SIFS! ST
sl [Rfew aww gfigst aomsid) =% et afve
YRAYCET SN 901 |

AGY & HCIF TAIGA | G A5 @3
*fFATEN T4 Y GRS AP O fer@al 2R
e O OOr @il #ifRAIRS MR Age 7re %7
B | TSI I A (@, AFT [eTO (A gl
stoIal *ifeq e T | ALTHI FILL 0T 7T
AT TCo € AT T F AT AT o AT |
PR T GO N S S 27 | =iy
Y2 AGTHR #(E AR Fe 73 |

-9 T 8 AT T Sl oAfFS 27 @
TS| G S 4] 25 |

§fge w7 ¢ wieI ol aARFATes sMiea
R TG | O T2 (& GF0 2fR[A BAE

AAFaifTe = W2 R we [ e wEer
&g ?



il aferng
ﬂiezﬁ 99+ (Sor. FORMATION) :

e ¢ Jfead Tomz (Soil and Soil

Contents) :

cotsal IfeFia aNtes I =0e oo | CoTwEl To
LTI TR IR G AT S | (KT T
I (ORI Y&l BT 47 @R SN Wb e
e | e ol & G FACO AR 2
G- 43 AFEF TAME 0eARA TS SR
Gife @ o TAAMIN (R % Il SiAAlel SRS ARy
I

yea! qafb AT NG T A S AR,
(oI @R (&R 2R verre AT | e smieda
K T oI0T €08 A Bfew ¢ 2w I Mgt
i 37| @t ARFSTAE 2mif | @3 S @Gy
TR T Agrem ARESe 77| it s Aee @
TF IR ¥E ¢ WY 200 #A | e @ik e
¥ Aee @ TeIfEF (FOIT N IR T I F(F AW,
8 A HATOTETO! I B | ST AT S, (&
sic s, e 241 ¢ Sfew, siomal @3z
TR 3 e Aprem HifFafee ox | s, e,
A, Bl @ el Sierm 0w AwNgmel =1
GR @3 T fREET AR A AT fedw
S ofFETS WE |

Jfest 29t @t (Process of Soil Formation):

G 157 A (OATTITG AT LTS HRAZ R T2
67 T | Y& a1 AT =S 2 SEReR 2l
AT 5197 | 2ATe SRR oAl 2w A sAfifEs
@ g sty [Rfey w@eas Iwsia ¢ [Fg 755
aGife Sfen @w - W] @ ARFE SRS ol
7| Bfew @ AT Jo (RREIT FON™ 519t A=
F(E | G2 B A A (=B AT AT 8 T Sraice
*F FE G AR A AR @i I A0S [ A0
Y COT MRS TS ¥ FCH | AN AT AT
siitex e ePifie =, Jfes e AT fam=
siwief Tt T I | el Pt et @R iteR
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R A (T J G FICO AT G<R AP Heibe]
FACS AN | SR A=l siffere gfess S =
1 e #miel ¢ T Awitd 9 wfbet o |

HYG SRR & et 100 o wid e
M N 2 OF @ ?

CoiteleTer 2e1 Sjfe el | (et 2
e Rl |

Jfest %7 FaETR (Soil-forming Factors) :

et 1t S5 et e TR el %@ —
(i) 215 TomA (i) B2, (iii) o, (iv) ToRe
ARl 3R (v) I | Tws JfEF TR FIRPTR
AT PG T G G0 ST LelTe |

2NAfSF SAW (Parent Material) :

AT B 2o el oot o FEw g
I STt A AfReTe SRR Al e sakg At
AfRifEe Rl | wagete eidfi Soimi (Parent
Material) itel wifSfEe 1 27 | Y6 197 To10
e (Fel SareR SIgfs) W3k Tt (2fsf
I A/ AT 1) AfFer G AR SAMICTT
Toig forsa I

A TAMICT Sr@sfe Seew 9gesd [aw 24,
et agfe ¢ ot Ml g3z wRRReE did
fed! oitw e qt TeFfor MNfis Mo sce
Aol SR FLAE JGFT (@A (0l T | T4
&R R T A O Wi Rsiar Acenl iz
A Or T | R 9lfe St @A SRR
afewif FTS i Jfest daTe wifn Re e
TIE 2|

g-eagte (Topography) :

g-gPfoe AT Somicra sel el o e
AR s | I (ACF Slofe GTRARFae ¢ i wAfsel
3R -7 Wi R AR el et g-ofen
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Fol 5T 1 T | AT ToAWITR €A FT ol
8 -S| e [T eRe p-agion Ao ol
R | AT GIeRE -AFho S Jfedl B #ireel

S TN S Fre Y T 5 2| [ Ui
g @A T MO T—T IR G S AT

IteT!, @3 Sf e ATT7 CFTa SqFat | FTroat
gt @ Jfes Afde 27 EIRIE Fem 936 57
SEe (74l T 8 2fpF AR (o) oMl T 2w @1)
JfeFIforE @I 9T R T | 54 SEFIAR SFTE
AIRITEH WA BIe, @I ST @ stea
EIRITFT Freliie Bfen @32 JfeT @ 4R @5y
Tl ¥, T&F BICA, @A AR sAfase 9 @
Aot oy w7 [Raese e Jfes fon
MRSy o = AR

ey (Climate):

e %7 3 el Tt 2o TRy | e
NI SERITT A4 SAMTYTA 261 — (i) SRR
Siel, safe 43R SHETHll, IS @ WHoT
R, (i) 4YTSW ONER e € AR 2o |

SUECHATIN T J6F OF Swel S, A JeFT
APTRS € (& 2feRIofeeee AR 6 | wiofe
AR T 2NeR (olte el Sommeeets e
et Affazd 787 2 (GFferme) 13 @3 e
LT ST AG AR T (G CET=H) | SH
R 30 Soray oIt i JR5 = etia e,
GG, e, 2GR gefes sepifte o ),
el e et sifasel Fifeie wepiifie 21 e
AT e SopRets Sttt m  (desilication)
0 | *® GO SGE SE SFOR Ty ISR
sifaTiel STasTHAY (AF @R ST (SIS G-
i afer BT oot @3 AfFTiE Ty o
Tl 2| GYCEF @ (AT AT SIS T Zee
& QG (hardpan) J& 220 | SR SFTET R
RN IFoATT G TR IR F7 Fl
(F9) Tl =7 |

AProF QLN TG

SIPNIEl -SIE FG I — TS @ (&
afears g 21 21 oI | PR 2fSERR O
SloaE I ST 93 eIl FICE g AT
(PRI TSre) TR THIR SRR B} I 2 | 2
FRCE S J&PR @A Si7Eal @ EIEI SFol
e ST ordl [T @R g ST eI TS
Tl el 2ea omiel @ ot [T

&S AfFwet (Biological Activity) :

AATF TAMEE @OId Froliis Sfen ¥R o=
THAMIPTZ % (AT T A0, CPR (@is sl
RS 2T wwe! «IFel, (&fF AMITLT FHRCAe,
RIS IRAC Agfore AR I | To Sfen
e R @i o7 [ Jfed ke smicda
e fofe| e fufrram afsaw @ wis
ifTeR Beolfe 2 ©f Alefi Somic 4fve Tees
250 ARG S |

TR IR SOl ToAT ArosT @) TF
G SR e 910 67 0 | Aot Ty,
ST [T I T 27 A0 RTI el 2 |
T GRR ToI-G AT S SR 06 (peat)
W TCe (Al T IO (A S9ifos Ge omitds
ALY AT €T | @ KT NICHICSCT Faifowae
(nitrogen fixation) W6 | M (o Sfemwa RFce
AR TR G 2P WINPT I A 62
aMNTeF FRT FREITE AGT TOIF, R Q9T @ FweT
MNZT e TABI | 0T 2T T2 foforet, TIoai,
! 2efe Af TfEs Totm e o AW |
Bl @Ry Jfewres A ¢ Jfed (@A S dzd
A, Of2 G PR YT 22 Al JoF G RS
a0 foafae =30

5 (Time) :

o et 7 GO Jgeete e | e oo @
T (7R O ST e oifFere 263 ¢ AR 1o
97 30 | @I WG 6T ©e=2 #IfFere & 794
FET AR G IR T GG TS TN 4|
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& o107 '@ G NI FIPTIRCE St S{fifeTe 22| @R e eIt A sifer at
A ACe O 52 TRz qifee T AYET T A 27 EI9E [
I, T-AF(O IR AR AWM (1 e e qR ST (@I T ol [ A | e
AT AT e <1l 2877 Tl SIS 2eR (Pl RS T R
_ SEAe
1. % Ten Fdoawal:
() Tooa @G sRiweTa el
(a) AT (c) ST
(b) -7y (d) =1
(il) @~ TereT ARl Zeie 27 :
(a) 212G (c) TS
(b) T (d) s7et
(i) @G TRIATS (Tl T TIGE
(a) g (€) ¥® eRIZ 7ffge S=Iargs
(b) q= &71CR #{fg® T (d) STClaISe

2. feferie emeres 306 *itwra sty Tea wis
() “SRERFCER G TS (&1 @b ¢ IR — & 2
(i) e FRR O 7T AU SIfeTFIeT IR @YEN T IR SRR |
(i) Rfom e s @ veria st somiR =T TN @0l | GO &ALl I

e

(iv) IR & e 7w srros AT« ? (@ 2
3. fwfafee emierena 1501 =tara sty Tea wie :
() =merE ARG Reide ggfen gfigst afia aisicsa” — Sitsmal w6 |
(i) AfZeTe Gl IR 2fRFeTe S o1 pifersl =i o Reget (s o w03 —

TR |

(i)  FfE R @R AR SRR F G AR ol fSaieT 2 Tl 2 e

(& 2 TV 7 A A |

(iv) e stoidt 2lfe @3 ! AoTRIR PR T FOIR M1 Fat a3 2 e
B0 SR G (SR AR @ Sl S ! |

YAFELTS HNE

COTTRT STHATTHRT @ - 2P IR 21 ST TR S8 TR (ST SIGTeTa Sy, TSIy SRR
Al 932 RGP AMITTR ATl IR (IROPTR Ao et |
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W T 10T AN R A R BINgo o1 gwimid
TR AgfS Rl T NS 27 | (I ZOOINTE (SR
@, TSI G- ARTET IO | STl (Deposition )
& Faredd (erosion) AfFAT T AR SCHACT
IR G-7JTD RIS 9 AT |

@RY 92 G Sl G G RSt ce
ToifFs, ©fF AL B T wEHA @, Bt (land-
form) FITF 01?2 ATS O, (RO (ACF TN
FIET G-I Tgl Fe 2|

M G-7JF RIT! (A TR PRCE Bhrgat
el 27, O ¢ (landscape) 2

SR AFTT SRgs Gfae 2 g 19w
0, (A gojrod [Rge o) | &l eigrr g e
SanfeRs wigfe, S, Sme e [ GFS 6y
wafsal @R 25T % (agents) Af¥fere Fia
e | (@Al g-egien Al Gk Ao e
Fraifere Ie I HeI, ©I2 9Tl I fAre 7
IR (| AT GHFR G0 AE ACH | gl
G AT 9T R W, TP ¢ agfers
A SN A st ot A @k =fgerew
Flore &ta A gorifsre IR IR 2 A= |

TR TS SR ARRST G RESIR
THY Al SO SR SR WL AR
Skl A1 afFieE faremiz #fkefes zre «i, a7
B NG o 2SR M ST 2 | QI
@84 (Evolution) I6TCS G-799 @S ST @F
TRRE (A S SRR IR At GIIF 91T Z3m

ohga @R @R [Taew

LANDFORMS AND THEIR
EVOLUTION

AT 2% SRRe T FATAE QRN | 97 N 29,
aAfs ghige R «sit 2fogm AItE @3z
SR oA 27| @3l TUe Rz s 5
it wifeaifze = 2 Fghl Giae 2R e goaiw
@IF-TR (youth), (T Al #fF® (mature) @3
14 (old age) |

ol ot w2l g e Jie

SRATTST G ¢ -ADT AIRTS! T T FTH
ISR @b JRIT T & 4T T A
fRasa 2fegm @RI Srere arer | ghreRwE
NS S, TR AMILT[E 3R S Q=T
Afeargz e

fifow geifgs SoMItwa (geomorphic agents)
TFAGIEH a1 @Rl g-oa e Aifde =)
ATWCE, SRCF 2 (deposition) &fFTe SRIRH
(basin), Coesl ql Ay T A6 FCF GHSIT
SRS ST | G #ATH SRCF19 RO A 9.
SACHS %\‘3 (depositional surfaces) =T 7$§\g_\‘>
23 | & & (Running water), CoT9&eT (ground-
water), 25R1Z (glaciers), IYAAZ (wind) 938 S|
(waves) 8@% SfEHIET TSI & STRCFANTI
“ﬂ%ﬁ:@ﬁ, IEEIEEACGER ?ﬂ%‘%@ Y (mass wasting)
AP HIITOR G-7F SN Wl I 433 ARITE
ST | 2 gfSgol slomit =Tz e T qke
T BT FII (systematic) ARTST W | AT
FoTFLH SRR YR (sequential) R 2030
P | AT Ghgel AT *fE us R ol
SRRCT «Fareds (assemblage) WO | ¥y i =17,



g @3z o Rase

2dfeflt goifgs afext g3t #fe atuw =9t |5
RPN T woF G0 =5l (imprint) BT | (ORI
T @, SR gelfes R 47 & & (3
AeFF I AW ) IR I R Q9T G Al
FIAE (7l @R A @TS AN | @F AN At weieet
(results) 17 G2 FAFYCA YA € G [T
Qo O g2 7 | Sod, @3 SRR W3,
SN G2 2 @R = T diett (e
2 SRR o FCa0R A FAR

@Rl B-AIgies 2 o AR
| @3 Ty A A e AR ¢l @S
AT GR G g AW ol AT 0 |

ARy, T-APeT =T FACI GI8 SCHFAT
A, ©ig FAGS A RS ¢ SACFAS I oA
— g2 43 AT ShRCHR e 20w AOF | ares
g-2igies e 7l [ieq aow ghigs [eke 23,
A4S 439 (type) 8 FICA (structure) T2 - e
(folds), B¥f® (faults), Wl (joints), FGeT (fractures),
0TS (hardness) 8 (FINeTS! (softness), AT
(permeability) \€ SIATT*rs! (impermeability) dgfes
Tofz (NS 303 | iy 6y Tog fagee ity (o -
(i) TuerEE IR (i) TUed g-oioeRt =1y (i)
TR - A SRR e gk | 3 foaft
fREEa T @@t @3 /e 7t ghreem
I IR ST K 8 s [ 20w i |

G2 S TEHRe SR ares g-aigies =i
QAN - SR G, (olNere, TR, el ¢ IRAAR
el MF Mg g oreal =o11 @2 «f$aaa
Bl PG TSI GF NG Fel@ geoiife &7, Eive
DAl 91 281 | GF A [P FAGS G SRCFAS
hRR RS SElbe 29 |

293N el (RUNNING WATER) :

Y SEHAYENTS, @R THET JFo7e 27, Gl
AITAN T G- 2199 A6 (degradation) T,
T-2iFfe PR W&y FWGE el @ [REbe
23 | AR S 200 G AW SR | 4F, T4
-7 ToiF BT 071 (&S 212 (overland flow) |
S 2o, (3T 2 (linear flow) T TAGBIA WY
TS EEIHTS oA 2[IRS & | 2N wel wiel o
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FUY GRRAYTE @ 7_e @R (T 2 wT
TR AT T2 Al AT GAYTAITS 2[1es 23|
AT AT A AT BIER 9T FAINS FISAT
T el 9 O sfafee 2| wergel, e
SIfTa9l T A QIR SREHAA ¥ 2 | 97 T QG
BIteT 2ifEe Srareie g ofige o1oe 3 | g @2
SRR TRR (A0 7 BIteR w1 ey e}ifze
TACECS PRSI (R SHC ACE | 272
TR Bl TS 1 20, AT ©Oh8 WKE 20 | 74
FATC FAGICA] FCE| T CHAH Ao 20 T,
2o TR 69 (downward cutting) FC AT @R
T S AR (@0 AT | TFgel, ARG € Torer
ATEPRICS oS 23 |

a3 THoiE g-aFfon 7= ForeTTad &
T2

‘ﬁ%‘ﬁ@l‘s‘f 21g (Overland flow) B9 7 (sheet
erosion) EOIT | @-"E’E}RF Tfefees eofn g 0,
SPTER 21T NI (ATF 2w 2O AT | FI
(sheer) TR ST Tl G- @7 f 21z 2t
F7 Al J2R AMLATZ 729 IR W0 IR GIR FAEAR
(RITB! 8 FRI A A @roH (rills) 919 I | @7
E@refRaeTa AT g AT @R 2= QTS (gullies)
e 22| G2 Ao9tEN INER AT A fel, g
@ Aife 2@ @rF SeEE AR fifere 2w S
@3 e (network) 6 I |

AT sy Fgdieds wfvs A, 7 T
e @ - TEeole (waterfalls) €32 G
TEeole q FCFC (cascades) o &I 2T AT |
SRR, TR S IART AT Fo I GR%
TP ST AR SIfES 2 | TR TG A
vie R (0T fweT 2re AT | 92 A@FIF qal
SRR (river basin) N Ketolotal vomd +FF
5 20e ACH, To9 21T T QoyTeT 2 FAToe 20
R GR T SRS @I (DT 2N
Torwe RS Sl 01, 92 =iy G
ARITHTAE (C"F (monadnocks) I 2 | TR
BT T W3 AT AT A0 q| AN g HICH
‘(AT (peneplain) IC3T | 22N & 71 SifF

el i gfreR @ ormR gl
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T 74 (Youth) :

3 ST TR T SAMITLS @ TR Y I 2 GR]
[T Bl IR 212 20 qlajtel werel V-sipfos’
TG 915 R | QLT RIS Orl T 1 2y T
AR %ﬂi@ﬁm @ T | 92T RS (marshes),
eI (swamp) @32 g (lakes) AP GwifeifE!
Toifa RS @ e 2 | 47 T TTee §-5{03 €917
T G- (S (meanders) 212 27 | 93 SFS@aTeN
SRR ST WIS (&A1 (entrench) T A |
AN RN FFo et 2hem T, Craie Teesire
(Waterfalls) €32 ai2oire QT?UTF?{W (rapids) (AT QA |

o(fqere #/19 (Mature) :

G SRR 19 ST ) I 23 G, R SoAmic
T | GGl GiRe V-Siigfen” g e | 4
7 Ao S e 2eTR ARTGRS TS [ege, AT
SRR 9IS A @ S SN2 T SEeTZ €%
o1 @ St feiejTetl ol 203 TR G 77l freifemsl i
T €T | TR G e Regd 2 A

34y 71w (01d) :

QI SRR (RITH! G AL o1 T 3R Y IS
o | AT FoFC Rge ARglim Six 2ifze 2w
I 1, AFReF ©6 14 (natural levees, ) SPHFRIFO 0
(oxbow lakes) 2efs 19w 07 | ZW, 761 @ TRShS
el GelelfE ge qag 1ws | S gyl
TS IR | GG TR SRR (A |

TR FERICHD T 5 g2l (EROSIONAL

LANDFORMS):

Tolerat (Valleys) :

AR (=RITH! @R TR Fw Wl (rills) RO %7
2T | 93 W A19]CAl A A0 o7 '€ @i TS (gullies)
Ao 2 | 92 U@ TN IR e, o @R o731 27
TG 51 AIel FCH | 91977 4R TS \9ofF e
(A iR 2l Toiorl @ - V-SIigfes Soreral (V-
shaped valley), fIfe1® (gorge), W1z (canyon) 2efe
iers 741 @ 21T | 971 oo 43 1O S AT BIe®
ZE O e (gorge) A (B@ 7.1) | 3 wifaara
ArfTmie ATl TETS 27 @3k falffeices sret «fbe sei

AFOT YOG LTog

—rﬁmmmtm Waf\o w?ﬁi BIE|
cmw 7 FI=TE SR e o 75 fifaare |

f?r 7.2 : mﬁwm wmma%aa e
caifde e at d 991, T 97 Torerm emie
Fifraag s «iet st sAiffa ore)
=3 (@ 7.2) | @0 FRATOR &3 @F ST Tl
ToifeIrls e TS 23 | SR, G0 e es T

Il Tt SIS e T |
et Hifea, Hficens St 191 | @ 7w
et B Torerl oifde 2T O 47N @R ST @I



g @3z o Rase

ToAeIa ePIITeV (od B0 | nizaersgst, Fifeaeafre
TGS TG AT e @3k e o Feg
oz

TR ¢ Ao (Potholes and Plunge Pools) :

T A1 2N 7 RIAITGT SR A TG
TAISTS 3T AT (AP TS9THAIE T=F! (potholes)
0T | AT GFT (RITH G TSI 916 (ofF 297 1T,
FIF S ALY G2 TSI GHfaqe T 21T T
B QoI 2 | 97 T 3 ST SR I oAfT |
SRR 2 (AR S9! 2T AR T 2T GR
TR AN AT 77 CHAGIF] TSI B AR | ST T
'8 TRETITST YT a1l STl AITe s Ameae (o (@
O @ 2 TRF 5100 2 | ST AT GTF
ACTT @G3R T 51@/5;[(.?1”1'@3 21g& (Plunge Pool) I
2| @3 SFIEE TATIIE ST FACO ARRY IH |
A AT S @R R eI 22 2 A
BT (IRl 0o AE G THAITOR Soifios A A
SRR e FaE #ife 2re A |

Fo© TS (Incised or Entrenched Meanders):
RG-SR RCE GISE I SSEFEIC iG]
IR AT (72l T | AT DT 9T A
s 2 1 | g 7 8 9 BiteT @aifee anis|tece A
S &R | IR AP (I 2 AR, T B 2R
TrlaTen At at SHPRR AT @faie | el e
-2l TG TR (@I BN 43 7 2, (AT
Tt SRR Aot 2ifRe Rex 4 Al [ | g
e RIATOE TSI FS© 8 2 AT (71 1T | 43t
T T Frew AwHIS (incised or entrenched
meanders) G (59 7.2) | a1 15ta AT ST
A YMUW@NWW@?I (Loop) R&MHre 2
3R 3 59Tl FRIETT Sre el 7K (2ilfe 23 3l dxiee
T SR A G3R IS ST A o1f6S 27 |
SRR AN AT G971 TS S 82X 2T G Fo
T eI TelR ol @ feRegest Avea A |
@ 31 -+{T07 Tt Aiofral aifs 2rate oiF $oiF fofe
F(E G-7{TIF TR TATF Q9]TeT! Bferr 721 0 |

e TS, AAGNCS 775 1P ¢ I-717
TGRS TS TR AP ALY 2
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s (River Terraces) :

TAINE 25 A SACTRI W Al AR BF
eIt soef | ot sfereTwa a1 2Tt Nk =i
TRETE3 (bedrock ) (NG =l A< (vl AR | TR [T
T FAGS Pl FIe G2 FHejeetl ey gaete
ARG Tay wI Al oifde 27 | [Rfen Twoiz =it
TR TG ARFCS AT, Tl 2AAEE T TACS o
FE | TR TS AT T SHOIRIREG F1FCE I
< (paired terraces) 31 2 (6@ 7.3) |

5@ 7.3 : gN € wYA TN

T4 G0 T (FE T GFAT TP AT =%
o Gt Srpeifere A1 [isidte s a7 Tl 7 Foimf
ST G (O 23, O1F (22 NN S i
(unpaired terraces) J&1 2 | i3 A1 =717 TrafeT
GEARFIT A @A T OB ST ARTSw soieaifs
T, CTAIC S TGN Ordl T | TANGoTART
Tesifes IREYTE 261 — (i) AR 49 TeeE g
ANeT; (i) SRIY RS PR S0 AR (i)
S affofas T2 (iv) 3 AT TR 735 =,
ST TSR #Aew 2w |

TR G FIIA e ’JFE ©f1g?l (DEPOSITIONAL

LANDFORMS) :

“ifer 7fége fqrapieiaia g4s at oieTet =g (Alluvial
Fans) :

T TB> Ay T (AT T4 ZIIQ TGRS (I WA
T e *ieg sifde 27 (6@ 7.4) | Maers Ay Bice
27Ife® TMPTR O 32 FE SFER @Al (load) 774
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| 3 DI TR 1o @2 (@R 72 Face P
293 QT g Sgte [T (A0F T SIFER 156
o1 Ao 27, G