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l. JtTIT't ~ <fit 1ffUJ11 'Til 'b· ! ~'H WlffT gfkrq;r i'f Vff!. "fit ffi (20 'lfTlT 'A' 7f + 50 '.lfTTT 

'B' + 40 'J!PT 'C' it ) ofSN filq;:nq fffif (MCQ) ~ '7T! "? I ,1TJTTfl)] 'lfflT 'A' q <8 
3if?rcrrrrq 15 Jtfr 'i!-Tf!T 'B' it 3 5 f/T!JT '.lfTTT 'C' # # l 0 r;nr.ft eli '3ITR eM ff 1 lffq ~ N 
Jr/?rq; rrFif ?f, '3?'f!V Rr;r Tfl! ffif $em-~ '.lfTTT 'A' # 15 , '.lfTTT 'B' # 3 5 ff!JH 'Jf!7T 'C' <8 
10 i3fi1?T W wffl zrfr UJrf[ift I 

2. 1-JffF{ f.F'l JTi.>roT # ~ 7!7JT t i 3frr:pf{ irf>r "ifRr? 3/r>r R CfiT 'Wf ~ # W<? "lif5 vrfq 

;;;frfe.n; Fcff ~ if ~li?J rt<" Jtff wft ~ rrcy qiEff # q;t-rti& rrtf "? I ~ r[frr ~ fit 3lN 

;rP--qutraC?' v.-~ ~ w ~ ?fR ~ t: , :rt~T rrvg # 13m? r:r?T q;7 ~tt vrfq 

~ 1 ~fl gffirc,?f if V1l> q;pr w <t f?;rrr 31f?1f?<m rr4 ~ tf 1 

3 . \3 rr!? 'I?! <li '{rQ 1 i'f ~ '1T! ~ w m iwr ~; '7771, JJTTifl rnrr rf2lT J['F{ WlffT 
.5' (ffl c/J! em Jfi11tq; fM%rf[ ! JiTfTiff ~ ~ IJRiJtt tf I 

4. .3T(ff 3rrf'fr 31T.rpr.;;mv. 'B'mV ~ -q irc;r ~ ~ ~ ~ m 3tH R q;m # 
~ ~ '[fir ctfr JrfffT.f <PT& q;v if 1 lfff TF!i 11'T:'l wm ctf'r f01-4cn>D ~ frJ; qg 

l-im?" ~ -;; ~ Tf7{ f.ftm w 'lfr ~ it ~ <R, ~ "' m w ~ 
fcrcRuij' CffT wdt rrftcli # ~ rrtff qf'( rrrvw, ffWm 3inrr: i3TflTclfr "iJTfrl; ~ 3lNctf'r 
~ rfiw!ii CTfr ~ #r mfim ~ 6T ~ ~ , 

5 .. 'lf!7T 'A' i7l4'T ' B ' if r:r<v'il:fi r:rN ct· 2 afcff tf ffP.Jf 1Tf1T 'C' if !lfl'rcti rrFr ¢ rft;:r iJTfJfTTT (A), 

(B), cr (C) tf, tfu·tr:.i! 3, 3 Jitr4 JicP ~(<tiN 10 3icff) 1 'JfTIT'A' f!T!J!'B' # r;Rl/cp wra 
IJ(ffV CfiT ~(fl?!f ~ 25 ~~ zrfr ~ # fclurT lif7VTJT I 'Jf!7T 'C' # TTNrr I'Ifffl7 w Cl5Tff 
~r:W> '!f'lliC!i o:nff t f 

6. ~ wv1 <f; <tJ-w qr;; Ri:fi<:"l ~ TfV -? 1 ~ # ~ T[Cfi ~ b"t ~Nifr ,1!"f1!4r 

~ 6fT" 'b- ! ,3Tfr:rcp'f r;rrifq;- rR"f Cfi! ?flit 3fi!NT ~ 6c'f ?jp7T ~ ! 

7. VJ_<P ft __ ~E---gr_:g:j[_irfl:_tl_,~'!!.LP! _g_q_Lq __ ffl_§Y_rrE__~--err-& -~r __ C!%Lil!i ::Jj"jy. 2E!I 
'!J]!ft __ ~3fr_rf!__fSr!:J_ __ ;:pj'r!!J._(!~4]_Uf[_tiiJ}fJ}.~_! 

8. ~ Cf5T 1-Rff'.r lll ?TJi qr:.jf ;# ~ 'ifEP' rrtf ~'ff f:tTfb"r;f i 

9. WerT 'fTifTTff if \if!rf rr'{ ~ rrVflffT g/ffr<b7 ;"H>fV Ff'f.'ff"f r:p:r qf'r !{f.:'"r:;-ufrr;?cv &fi'f!lll Wfrr 
~I 
i;f;a <tj, <:'1 c '< CJ?T 'Jll?irq- m ct! JTj7fffr 'Tift' 6' t 
f$W'/ fff<'f # tmfrrtfr -cff 1fi7Td it &tiffufr WNRUT r!ffl i!w ! 

~~=====================--~=.~==================~ 

1'912 

81'Rl2ff mr 'JTt'l rrt wP~q;rtJ q;t tr ~ 
'ifi'fflT if. I 
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, 7:35 s:rj- 'f<iT ~? 
0 0 

< 
~· 0 2. n.s 

" " :> :::.. 19.5 4. 20 

1. What is the angie bet\1\teei~ the m~nut'2 a~1d 

.::: .. , ;;,':;'frm ~m ~ff-3f!"CfiR" ~ ~ ~~ v 
~ i %' 3ftiO'lT 3;--mt, ~ 3ll'l! (1CI1 qro:TI ~ i}:ffi 

=· ......4--,. ..,>;,. ~,. T'" = ~ '"~~1. ~t1'<T1 d=li ~~~. :-~·n . .,~~"""'iici ~ 

F v ' 'l - L·o -
2 4· 

? 
4. 

v 
~~ ~ -

H 16 

hour hands of a dock • 3. 

2. J.l 

3. 19.5' 

2. ~ <liT ~ ~. ~ f. "fr B ~ C1<li 

Tr<>~{-4T t ntrr :ffir ~ * ~ A q-;r qm 

Jll(l"r ~~ ~sfr ~ ~ •rfa ff ~- 6. 
m.-~~~t:R~~cJ~ 

'QCf1 ~IT 1f r:rr{ ~ f.'l 'l_Tq; ® <fiT A ~ B 

~ ~ J:t VCI1 fP.o:lc ~51~~$ 
A ~ B rrq; <fir !IT:rr ~ ~ ~ ~ crrtR1 

3rr<'fr ~ il1ft J~1 ~ ~71'r? ,:,· 

l. 120 

3. 240 

2. 60 

4. 180 

2. A stream of ants go from point A to point 
B and return to A along the same path. 

All the ants move at a constant speed and 
from any given point 2 ants pass per 
second one way. It takes 1 minute for an 
ant to go from A to B. How many 
returning ants will an ant meet in its 

journey from A to B? 

1. 120 2. 60 

3. 240 4. 180 

3. 

~ f-1 \ ! ,.Pi \/ q 

The capacity of the conical vessel shown 

above is V. It is filled with water upto 
half its height The volume of water in 
the vessel is 

L 
v 

2. 
!l - --

2 4 

3. 
v 

4. 
v - -

8 16 

4. ~~~~~~~rn<m~ 

~ ~ ~ t"lliifr Jl * ~ qr.;ft em ~ 
~ ~ ~ 61 ~~ ~ <):;" ~ rn 
tt lO% ~ ~ ~ ~ ;:;rrQ7IT? 

4. 

5. 

1. 'Q7:l) 2. en 
3. ~ 4. ~ 

A large tank filled with water is to be 
emptied by removing half of the water 
present in it everyd:::r{. hov.- many 
days will there b£ ck~·Ee;t to :W% water l<?ft 
in the tank? 

1. One 
3. Three 

n lJGfi Sll<fiR!&> :ff~1 lt! ~~ 
f. • 

~T * ~ <fm tl"tf 
(A} n~ ~ 

{B) n3 ~ ~ 

(C) n4 trn 5 
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6. 

1. 'i:)li'Wf A 

3. <mr<>rc 
2. ill<R>f B 

4. m<r<>f A (~lT B 

n is a natural number. If n5 is odd, which of 

the following is true? 

(A) n is odd 
(B) n3 is odd 
(C) n4 is even 

:l. A only 
3. Conly 

2 .. B only 
4. A and B only 

;rno:l fcl1 <J~ (xl + Ytl (xz + Y2l .. · (x2o + Y2ol 

<llf 311\T ~~'I(T CJl«)' ~I fcliAA lR~ q<:>; tn"cl)" 

f-lr.:r;r't <~(if V<n x am mctT ~ y ~? 

1. 1 2. 5 

3. 10 4. 20 

6. Suppose you expand the product (x1 + Y1l (x2 

+ Y2l· · ·(X2o + Y2ol· How many terms will have 

only one x and rest y's? 

1. 1 2. 5 

3. 10 4. 20 

1. lJCii 16.2 ;rtf. ~ (>J<fi"~ &1 <h"t em 2 *· 3fiR" 
.:> 

&rrn ~I lJCTl c:cn$, ~ 3-Tm"aa:f 22 mT ;rtf, 
~ 

~. ,CliT ~- ~ ~ ¥ Cfi'r ~ ~ 'flTCa'IT 

~? 

1. 3.S;rtf. 

3. 14.0;rtf, 

2. 7.0 'rtf. 
4. 22.0 ;rtf, 

7. A 16.2 m long wooden log has a uniform 

diameter of 2 m. To what length the log 

should be cut to obtain a piece of 22 m3 

volume? 

1. 3.5 m 

3. 14.0 m 

2. 7.0 m 

4. 22.0 ni 

4 

1. 7 

3. 3 

2. 9 

4. 1 

8. What is the last digit of 773? 

1. 7 

3. 3 

2. 9 

4. 1 

9. lT<'fi :mnra101 ..-s:rfT~ Cfl'r 'f.'Cl~ JIW3ll 'U :rr{r 6 
~ ~ 

~ ~ ~:1 trtr"~ m~ 1t ~ JjW3tt <fil' 

uTh':an.T SPJ1~r: 6o, 3o, 20 B~rr 1s ~:~ m=a
~cfi ~Mt:r SliJT ~. n~ Jrrnrtr G'r ~vusm ;r:t 

'f<lO'i'~'JffiTJIT ~ ~· <fm' m- ~<T1<ft ~? 
~ 

1. 10 q 5 

3. 15 q 15 

2. 4 q 2 

4. 12 q 10 

9. A lucky man finds 6 pots of gold coins. 

He counts the coins in the first four pots 

to be 60, 30, 20 and 15, respectively. If 

there is a definite progression, what 

would be the numbers of coins in the next 

two pots? 

1. 10 and 5 2. 4 and 2 

3. 15 and 15 4. 12 and 10· 

10. lJCTl ~ 3-Ttrafr t)1'tq;r q;f ~ ~ ~. 

am 30 f1ia:Jc: ~ ~ ~ ~ lJCl1 

~ 1t qgiJCfi{ tiTil' ~ <); ~ d1t_! 

~ cnrct ~I ~m<:r ~ ~ ~ 

('R'lli 40 ~ ~ lJCTl ~ ~ '# 10 

~ <); ft;tQ' ~ ~ ~ ~I ~ ~ 

~ ~Cfi(';(1Jl ~ * .3fClGt ~ G"{ CITtR1 

.3fRfT ~I ~ ~ SV fcl; ~ .mR 

'dJft1 * ~ ~. ~ 3-Ttrafr ~ * ~ 
~ <); ft;tQ' ~ ~? 

1 . 8 5 f1ta:lc 
3. 13 5 f.tlc;:rc 

2. 15 5 f.J1a:rc: 

4. 1 'Eft * Cfi1f 
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10. A bee leaves its hive in the morning and 

11. 

12. 

flying for 30 minutes due south 
reaches a and spends 5 minutes 
collecting honey Then it flies for 40 
mhmtes due \Vest and collects honey in 
another gan:!cn 1"<.1r l 0 minutes. Then it 
returns to the taking the shortest 
route. How long \Vas the bee away from 
its hive? (Assume that the bee flies at 
constant 

L 85 
3. 135 

1. 
·'2 J. 

1 

2 

2. 155 min 

2. 

4. 

Less than 1 hour 

0 

3 

2. 0 

4. 3 

"Q<fi ~ :fi'O!'-ft<ti{OI x 2 + ax+b=O <FiT ~ 

~ ~ 1JCfi ~ at Cl <fir ~(>{(1 ;ma:r ~ 

~ s (it1T 2 r.rrtr1 ~ ~ ~ or b 

em ~ d1TOi ~ &f(>f 6 (1m 1 ·qp)" I a nm 
" 

b <fi ~ ;m;;:r, · ~~r: <RIT 6? 

1. 1nm12 

3. -7 (1m 12 

2. 3 nm 4 

4. 8 ~ 12 

12. In solving a quadratic equation of the form 
+ ax+b=O , one student took the wrong 

vaiue of a and got the roots as 6 and 2; 
while another student took the wrong value 

of band 

1. 7 and 

cfn:r <F.r 
i. 12 

3. 120 

4. 12. 

,,...., ~' 'I"'" 
:. '. ~-<:... 

13. The distance betvveen two oi! rigs is 6km. 
What will be the distance between these 
rigs in maps of 1:50000 and 1:5000 scales, 
respectively? 

1. 12 em and 1.2 em 
2. 2 em and 12. em 
2L 120 ern and 12 ern 
4. ll em and 120 em 

Vt 12. J:fL 

l::fltfr, ~ cfil 
~ ~ 31)"{ 

qafr ~rr,rqc;: 

61 ~ ~f;;:j't <6f <JTRrif'r :{-17RTc'r ~. rrr G$ ~ 

~ ~ ~- GT ~Ri% G"atr ~ qq:;~ ~r~"?rr? 

1.16 m. 
3.12 J:ft 

2. 9 ;A'r. 
4. 14m. 

14. A bird perched at top of z 12 m high 
tree sees a centipede moving towards the 
base of the tree a distance equal to 
twice the height of the tree. The bird flies 
along a straight line to catch the centipede. 
If both move at sam:2 :speed, at what 
distance 
centiped'2 be 

3a 12 rn 
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15. l:.'cf1 ® R.r;r it l! n ffi (1cfl ft.l~ RsiBIT qT 

T.J(lR~· s$· lJci" q,;-;rr t)· <ndT <>i6r ;rr~(i· B 
~-~ v~:t <nTo:r cf1 ~r cf,)· Cfl~ :ff&<rr 6: 

..:> 

1 . 2 

3. 5 

A 

_o _____ ..J... __ _Jc 

2. 4 

4. 6 

;.:Glrlf 

15. An ant goes from A to C in the figure 
crawling only on the lines and taking the 
least length of path. The number of ways 
in which it can do so is 

1. 2 

3. 5 

A 

2. 4 

4. 6 

B 

16 . . ;;.ft:t)" G"~~ dfQ" ctg<>tl<hl'< ~ 'R" 1JCfi ~ 
lll'ifi:OI'h ~ ~ ~ arcft 61 ~ ~ ct 
C[n•mis OAB 'R" ~ ~ SII~Gfl(11· CRIT 6? 
(~ LAOB=x~ 6) 

1. 2X 
2. 

X -
rr rr 

3. 
X 

4. 
X - -

2rr 4rr 

16. A point is chosen at random from a circula, 

disc shown below. What is the probabil1ty 

that the point lies in the sector OAB? 

17. 

17. 

(where L:AOB = x radians) 

I. 
zx 

2. 
X -

1f rr 

3. 
X X 

4. 
2rr 4rr 

~-~~ 
~Rt"~aGur"~G)"~ 
q'(rCirn(1 1JCfi ~~r f<Rur, ~ ~ cf1 
m:ri"t=R ~T ~ (ftl:r i'fiT ~)I ~ ~ 
f<Rur CI ~ 4{1<&hi ~ <t ~ <f,r 

~6 

1. R 

3. 2R 

2. R{Z 

4. RVJ 

A ray of light, after getting reflected 
twice from a hemispherical mirror of 
radius R (see the above figure), emerges 
parallel to the incident ray. The 
separation of the original incident ray 
and the final reflected ray is 
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18. ~'niT 8 

1. 0.5 kg. 

3. 2 kg. 4. 3 kg 

18. A king ordered that a golden crown 

made for him from 8 kg gold and 2 

silver. The go!dsrnith took away sorne 

amount of goid and I'( Ly an 

amount of silver and the crown when made, 

weighed 10 kg. Archimedes knew 

under water gold lost 1/20th of its 

while silver !ost 1/lOth . When the crown 

was weighed under water, it was 9,25 

How much gold was stolen 

goldsmith? 

1. 0.5 kg. 

3. 2 kg. 

4 .. 
3. 

2. i 

4. ~) kg 

4. 10 R~r 11 
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2J • (;}1"1 1 f if CfllT, lj&--JT rff <rTg~JUm>f 1 f Jlf f?/'?rvrrf <(, rTff'rf 
r/1? ffVCf) <'f lifFf <rRift FIC-TfJll q} m.f{ ili7f <liT 

rrffrf.'lfe'rrrr C/iW t ? 

1. vm <liT 'firr;:pr, uf)q)' <liT ~ JITll!flf 

2. uflr.rr <liT 137{'J'fCI"(, \if(1f (/}{ ?ftr.pr, Jlrlllflf 

3. arrrliTlf. v7c>f (/ff "?ifFFT, ufiCfr <lfl. iT<('ITCFf 

4. vm (/ff ~ JTffllflf, uf/rtf q;r ~ 

21. Which one of the following represents the 
correct sequence of events leading to the 
buildup of oxygen in the Earth's atmosphere? 

1. Condensation of water, appearance of life, 
weathering 

2. Appearance of life, condensation of 
water, weathering 

3. Weathering, condensation of water, 
appearance of life 

4. Condensation of water, weathering, 
appearance of life 

22. lfe:4'/ rt qJ9J<fu:s& •I ~ •4c <liT fo1r!fur. Jirt#/lf 
fcb-vufl rff WT2T ~ &NJ)NJff/UJ/ llRf "ffcrr t ~ 

I. 160, qROf!W€N9q f!Cff a CfiUf <1f)" !J~ 1 

2. 14N, crir fT<P ~ <PT ~ <1iWf}. f!Cff 
rr)c'frr W !Jllff (/fflf{ t I 

3. 1 0B, qROfiJ<f'(Cf'M c:T a qwif q;r lJ}7r 1 

4. 13C, vrT ([<If ~ CffT ~ <!JW ~I 

22. The isotope 14C is produced in the Earth's 
atmosphere by the interaction of cosmic rays 
with 

1. 160 resulting in release of an a particle 
2. 14N absorbing a neutron and releasing a 

rcroton 
3. 0B resulting in the addition oftwo a

particles 
4. 13C absorbing a neutron 

23. :J?ItjR/CffJ4 ~ ~ ~ ~ ~ 31J7iW fiN 
ciT ffl ?#1vr't cpl 3ffflfrr CfRrrT ~ vrT 

1. II1if/ Cfl!!! fi1TT <$, q \3/jijR/ctf/4 lit 
2. ~ Cfl!!! rrrrr <$, q &jtjRictf/4 m 
3. II1if/ Cfl!!! fi1TT <t. cr &)iJtJRictfl4 m 
4. ~ Cfl!!! rrrrr <$. cr &)iiijkl<!ft4 lit · ' 

8 

23. For the determination of paleomagnetic pole 
position, igneous rocks studied should cc.main 
minerals that are: 

1. paramagnetic with high Curie temperature 
2. paramagnetic with low Curie temperature 
3. ferromagnetic with high Curie temperature 
4. ferromagnetic with low Curie temperatUll' 

I. 'Ri'ffk<ii JT<ffTUf!l/c 
2. <l>lll)$7t/e 

3. Fe-Ni ~u;g 
4. qfcr 

24. Ratios of elemental abundances of the bulk 
Earth are similar to that of 

I. basaltic achondrites 
2. chondrites . 
3. Fe-Ni meterorites 
4. Moon 

25. wTfirrfffl *"" <ff ~~~r :rrrf!C ~ .WO<fiT crfUhT ~: 

1. wlff-W~ &c;qquf rrerr JTfWrr ~vff CffJ 1[CiiiffV 

~~I 
2. tJ~lt&Prt, fWypf :pm: JT'Wii affftfrr t[, vrT 

rwcrFf-q}Tq 'ff'# .g I 
3. ~ 'WfJ ?[.lf~ ~ rff 'ffMI 

4. ~ ~ ?1/f.!riJr I 

25. The schistose texture of metamorphic rocks is 
best described as 

I. roughly foliated, alternating parallel bands 
of light and dark coloured minerals 

2. well foliated, consisting dominantly of 
mica minerals large enough to be 
recognized 

3. foliated, but with fine-grained minerals 
4. non-foliated, interlocked minerals. 

26. ?#1vr't <1ff f!rffPr 'iifTWl} vtvrrrrr <1>7 frruf<rr 'QWil} iilW 
ffiRlr vrrrrr ~ 1 
I, '<N114PI<I> tiff~ 
2. 'l4<t];)'(Cf))fil<l> ~ 

3. X- f<IRur Fc/crrfrr 

4. 'i/i1Tcf'terq; ~ ?[.e+rr:W'f 
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26. The space lattice structure of minerals IS 

detennineci using 

1. chemical analysis 
2. spectroscopic methods 
3. X-ray diffraction 
4. scanning electron microscopy 

2 7. 'frJfr ?T!Jiff 3ffTffl(f £fR:r ~ ?'fmT N Cf}Jf ,Jff!J crrc? 
i'F!'t '* ~· £fit f,; fct; 

1 . ~iff rrq<f <ff rr<f ~ Jlf:RffiH J!Tf{f€:m it, 
2 . g>tf'T ~r:F!T ;J{r.,J"ff/(1 fffi'.TRR 3TI?-J <ff C1f?TT it 

&ruTR"a if 1 

3 . !f!FJ 'R:pfr 3f'iH((<'f atrr:!RP! tiRT ?PfTfff £JT lifrrT 
i!t 

4. !jVR ~ 3/FHfm JT'rfiti~ # MirfRri EJT 

'77J· ift 

27. All ocean t1oors are made up of rocks no older 
than 200 million years, because 

1. ocean floors did not exist prior to this time 
2. older ocean floor is covered by lavas of 

younger ages 
3. older ocean floor is consumed by 

subduction 
4. older ocean f1oor is metamorphosed to 

ophiolites 

28. ~ qft fJMT # f.?rk'f #-# CltPr-'ftT rnr fi'rr F[!ffTT 

t? 

1. 'l~ 
2. ~ 
3. Tfrrc;r 

4. ~if) 

28. Which one of the following planets spins 
differently relative to the others? 

L Eatth 
2. Jupiter 
3. Mars 
4. Venus 

29. V?fi ~(i, ~ :3TWir-9{ ('(2fT ffir it, 1fTtJr w-mfrff 
<it 1!57m: Da, D A CF4T DL m ~ ff2IT rrrrrr ~ FrP 

9 

2. DL=DA> Dn 
3. DL<DA <Ds 
4. D,,<DA=DB 

29. A scientist measures the Moho depths in 
Bangalore, Almora and Lch as D8 , DA and DL, 
and observes: 

L DL> DA> Du 
2. DL=DA>Ds 
3. DL < DA <DB 
4. DL<DA = Og 

30. ~7 ~ i!Cfi :qp;!l--?1ffi!T C!>c<F <$ J!T?-r:rr? V<JJ 
Mkff?a rffl ?fit ~ t.1 ~ er?T i'f 'fkT-mrrrRT 
~ <ff <k't Cfff ~ tiTJ ~ iPrr 'iJ7fPJ : 

~ .. ~wB ere 
2. ~A <rB 
3. ~c <~D 
4. AcrD 

30. The following figure shows a transform fault 
across a mid-oceanic ridge. The foci of the 
fault-associated earthquakes should be 
distributed in the region between 

1. Band Conly 
2. A and B only 
3. C and D only 
4. AandD 
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31. ~17/f t!f mrrmr <Fi err JJiTTll rrwr A nflff B, ~ 
rr)C/4 Jl>7fw. 2 cr 4 ?} 1f{. l.~ rrrrr-wrifw w'<~;r:r.cr <:'Tm 
~'<ri !11<-7 1{ JTTrlfrR <r<>R frrfifrr qm{ fJ 1 I-J'7~f! m"?filcp 

"' rr"?rr<ndrrrJrr i'liT 3fTlTc7 w A/W B FJ)w : 

I. I 

2. 1h 
3. 2 

4. liz 

31. During layer-parallel contraction, two stiff 
layers A and B of the same viscosity with 
thicknesses 2 and 4 em, produce buckle folds in 
a rock. The ratio of their initial wavelengths, 
W A/WFJ will be: 

I. 1 

2. 1j3 
3. 2 

4. 1j2 

1. 1 em s·1 

2. 1m s·1 

3. 100 km hr-1 

4. 0.1 em s·1 

32. The speed of the Gulf Stream is approximately 

1. 1 em s"1 

2. 1m s"1 

3. 100 km hr"1 

4. 0.1 em s"1 

33. ~ Vf7'TffN Wit w fcRfT CJW-~ Tt Jih:rn CJW t 

1. 5 W: 1ft 
2. 0.5 W: 1ft 
3. 2 W: 1ft 
4. 10 W: 1ft 

33. Average rainfall on a rainy day over the plains 
in India is about 

1. 5 em 
2. 0.5 em 
3. 2cm 
4. 10 em 

10 

34. W. fJI.!cf[ cri crrgqu.t('f <Iff EFmT <T>l JrrFf ?Tffift 'J/'': 
CR; g1mr <l> ?ffl.!f R'f!R ???IT -vrr4 nf IRfCifT rircr:j Fll/T 

I. 80 (<),~ 1f{. 

2. 16 FcP. 7fT. 
3. 34 FcP. 1f{. 

4. 8 flh~ 1f{. 

34. lfthe density ofthe Earth's atmosphere is kept 
constant with height at the surface value, what 
would be its thickness? 

I. 80 km 
2. 16km 
3. 34 km 
4. 8km 

35. gl.!ff[ W !V€lff f{fli ?Tffrli ?[4 <1ft ?J!Ifm <ff ?PTll, (7{(7 

ffl CfflU{ ~ tf : ' 

1. C/7911U.S& <ff Jtcr? '<l,®¢m JITFft ~ <[jT rrT? 
C/)'{fff t I 

2. 'fftET frnvur-:jiff w ?fJft &7&- d'l•Jcfltfm ~ rr<Pm 
tf'Jmrqr V/TcfT t I 

3. v[!!fm" <ff 'ff1Tll CJ~ <ff Jtc:v ~ JICT.fi 
rfTtfrrq <{jT rrT? C/)'{fff t I 

4. <rv-J'I?fN '<l!f C'fWf i'T (f)7 tf I 

35. A viewer on the Earth sees a red Sun at sunset 
because 

1. sunlight traverses its shortest distance 
through the atmosphere 

2. all of the red-wavelength light is 
·scattered out of the direct beam 

.3. sunlight traverses its longest distance 
through the atmosphere at sunset 

4. Sun is actually red in color 

1. ffTCT 

2. wrurrrr 
3. 3/Jfir.Hutrt ~ JfTlTff 
4. ~ l#cr-Cff!'f.:r 

36. Which ofthe following properties of seawater 
is non-conservative? 

1. Temp~rattire 
2. Salinity 
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37. 

3. Oxygen isotopic composition 
4. Dissolved organic carbon 

1. <fr;:ff ~rqcp 
2. ffi1ffl: r,r.rrr'lfili r;q' '3J~:r:n ;--rrq;~ 

3 , lf>Wf.' ?ff:U!TfiTip f[ii· Ei""ifc~ifi:p 

4. ~r~ ~:rr;wrifi 

37., The hpses rates m 
mesosphere are 

troposphere and the 

1, hoth negative 
2. ptlsitive and negath.c:, respectively 
3. ~egative and posit~ve, respectively 
4. both positive 

1. <m<l;r ~ lmT '"ff1V ~ CfiT I 

2. f/tfdWIV:.S('f #~ ~ Cfili 

3. ~ [!Rl. 'J/J7:r-~ CfiT I 
4. aTrJ.fJ.JVO§rflq iffl[ EJTW 'J/TI:r-~ CfiT I 

38. Global warming is mainly due to the absorption 
of 

1. solar radiation by C02. 
2. UV radiation in the stratosphere. 
3. terrestrial radiation by ozone .. 
4. terrestrial radiation by tropospheric gases 

39. During the solstices, 

1. noon rays of the Sun fall vertically over the 
equator. 

2. noon rays of the Sun fall vert.ically only 
over the Tropic of Cancer. 

11 

3. '1oon rays vi' the Sun fall vertically either 
1 ' 

OYer 23.:o :"~ or over 23_:" S latitude. 
2 2 

4. days are longer anJ nights are shorter in the 
northern isphere. 

l . r;'"?i~· JTcrrtJ 

2. qft-qq--3lt?tlf::rcrri/ WlTff 

3. ~r r:rcrrtJ 

4 . 3l'Ji'ffJTfl Jrc[Ji."i 

40. Cold eastern boundary currents in the ocean 
desiccate the overlying atmosphere and cause 
deserts in the mid-latitudes on adjoining 
continents. Which of the following currents is 
responsible for the Namib Desert? 

41. 

1. Peruvian current 
2. W. Australian current 
3. Benguela current 
4. Agulhaus current 

1. cdif':ruft ~ CfiT r:;q,- -eypC[Tff 

2. ~ ~ Cf5T f[Cl? r:rJfiClTfr 

3 . cdif':ruft ~ qsr l{Cfi ;;r{ff-~ff 
4. \:fffr-?l ~ CfiT f[Cl? ~cmr 
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41. 

42. 

42. 

The figure above repmscnts the circulation of 

l. a cyclone in the southem hemisphere 
2. a cyclone in the northern hemisphere 
3. an anticyclone in the southern hemisphere 
4. an anticyclone in the northern hemisphere. 

'i:JTR~Ifff' fflw q Q ~ R, fJ1Xff cr ';flf ~ Tt 1tPT 
'iifN Vff1r e nltrr <ri.rff. A, B cr c 1t w- Pbwi'i rr~ crrt .,y 
qFft ~ <iff ~ <iff ii/T WITCft ~ ? 

l. ~c 
2. (/}em B 
3. <fftm A 
4. A lfB 

In the figure above, Q and R are water tables in 
dry and wet seasons. Which of the three wells 
(A; B; C) is expected to have water throughout 
the year? 

1. Conly 
2. B only 
3. Aonly 

12 

4. AandB 

43. f.rwq~ <il f.lq "ifiTVCfff if W <lfFr-vrr JffflTfi:FtT 

~~ /i)«fluf rrr fit;znPtlfl 1ffor f! 

l. IWRrr 
2. rr<Fr 
3. ~~-m 
4. ?1111-\if(>f 

43. Which one of the following agents of 
denudation operates over the · ~ t WJc.es 

geographical extent? 

1. glaciers 
2. winds 
3. rivers 
4. ground water 

44. ~ cff Cfjerf-m'f {fl)lf.'rt<Jffl) w UWCfiT ~ 3Tllf frlm
Cfjfur lTV !fJlfff ~ ? 

1. 23~0 2 . 

2. 66.!;0 

2 

44. By what angle is the Eatth's rotational axis 
inclined relative to the ecliptic (the orbital 
plane of the Earth)? 

1. 23!o 
2 

1 1 
3. (232° + 2Jt) = 47° 

4. (23.!;0
- 23.!;0

) = 0° 
2 2 
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45. 

45. 

46. 

46. 

30m v=2 m/s 

t 

Wl1H 1:1't..sr$" (1o Jfr.) c,:'t iflrr ~ w #lrq 4T4" 
rrwtm '7<lT ~·1 qFfr <fiT 116\!~ ~ ;:;rrg ~ t1 vra .TfilTl! 

rtft "Tff'mt ( v) ~rr cmfzft 71<17 iJ 1 x CfiT ~ 1ft rmr rt 
it <tl!T ~? 

' L 3 ., 2 "-• 

3. 6 
4. ···2 

The confluence of three streams A, B, C of 
equal width (1Om) is shown below. Water 
depth is the same everywhere. The water 
velocities (v) are also shown. 

~ "•l ln/s';----___;'----

~ 30 m v=2m/s 

~-.-----;:---
--- t:~ t 7 

What is the value of x in m/s? 

l. 3 
2. 2 
3. 6 
4. -2 

$-~ (CaC03) f!Ci il 17)fJ4!{c: (NazC03) 7f Sr 
ffl'ClT?UTff: <[<fi w+r-"lflf!rcp rrrq ct "WI q ~ # ~ 
ff217fit ~ q ~ Wi:rrT; d'7M47{c CffT g<FI7. 7f 
3f(E{q; if. ~ fip 

1. ~ <[<ff <Y[f-flTCf ~ #I 
2 . Ca <PT Jl7lTf.1cp Jl717Tfl S r CffT fJWfT 7f (/)If ~ I 

3. Y'!)fJ4J{c: CffT ~ ct CfCfff Sr l;]"ifq-flTCf ct 
rr4fcRur q ~ '7Riwfla # 1 

4 . S r ct Jl7lTf.1cp 31T1fTIJ cr J17Cffl Ca cfi 3fTllf.1cl> 

J!Tlfl'f Cf JTTCffl cfi liM iJ I 

Sr is generally present as a trace element in 
calcite (CaC03) and gregoryite (NazC03); 
however, its concentration is much higher in 

~c i.he latter. This 1s 

. ' rmnena 
2. 

Sr 
3. Sr is in the high temperature 

envinmmcnn grcgoryite forms 
4. the ionic size and charge of Sr are similar 

to those ofCa 

47. rlr<J[ffr<li >~fiP?JT::ir i'i iJ rrrZ~" q:/Jo:r-m ~rr 'lf?J'1°:Sr1 it 
<tft<f;:r <tfr ,;;,1?t<ff 11r::rr t:' ;;r-wnft -wv ir ~ ~tr ? 

47. 

48. 

48. 

1. crff!ffr lftfilcti ~?{Zfj('fl 

2. ~-wmfr arrr <tJI "iffif iRr 
3. ~c <1ft ~ rrr:rr.:J fl{ 3Tffitrtur 

4. :ita"{ qft crfo1fr -..ttffr"q; Jllm17fUT 

Which one of the natural processes would 
likelv remove a large amount of carbon from 
our ~tmosphere permanently? 

1. Increased biological product~vity 
2. Lowering ofthe temperature of surface 

oceans 
3. Large scale precipitation of carbonates 
4. Enhanced physical weathering of rocks 

~"fit? ~ rj'j ~ ~ (JEl, ~ ~ r[ii 
lfrrn) <ffr :rm:fl ~1Ji'liTll ?lffT ( ~ wf.r, ~ fflllT 

~ # fi1;:rr (fl:f[ "iFfTffT t! 

1. ~ '1/:;:;hwt J~W <tJY,'i0>s~ ikt "ff 1 
2. 13"'1"cff Cf(1lJ '17:ff ffll 

3. ~ JT!Eicpw ffiff:N~C: ff'Zff errg.Jif ?f cA iJ I 
4. ~ ~ ~ lifC'f N "WI 7f #I 

What makes inner planets (Mercury, Venus, 
Earth and Mars) very different from the giant 
outer planets (Jupiter, Saturn, Uranus and 
Neptune) of our solar system? 

1. They possess nitrogen dominated 
atmospheres 

2. They do not possess rings 
3. They are predominantly made up of 

silicates and metals 
4. All the water present in them is in liquid 

form 
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49. ~TIP!krrv'f w f<Jcgra r.)•7r f;)ffl 7t:f~ 1fiJTilR'fl w 
"ffl~fli'/i & '? 

I . <iJ'fi'"iRT"flJ<f ~ 
2. 'f!J!ifrlm ~ 
3. VJ'ff\if)J/q> ~ 
4, T}?Tfi:[Tfr{qi ~ 

49. The disappearance of dinosaurs marks the end 
of which geologic Era? 

l. Precambrian 
2. Cambrian 
3. Cenozoic 
4. Mesozoic 

50. <T>w<r/roc;rr rrf!!T tifi!TQc; rt}<r'f <1fT "ii<II<rc v-11 vMT ~ 
frJrv ?f{ lffTOWlf& iJfC1f/T ~ \"if7lFcP tJ~ rnff, ~ 

1. <T>Ta<P't<rc;f qff ~ ~ t I 
2. ~c<PT~~T'ftl 
3 . tli:/!T1fc <Iff ~ FJrrf!T 'f/J1T t 1 

4. Cff!O~ w aflT \Jffo'rqr ~ Jrm -t 1 

50. Charcoal and graphite both have the same 
. composition, yet charcoal burns, but graphite 
does not, since 

I. charcoal has a porous structure 
2. graphite has high lubrication property 
3. graphite has low packing density 
4. charcoal has a high calorific value 

51. trf&: KCI (K+=1.33A) af!!T NaCI (Na+=0.99A) 
~ <ff X- frlRur f<Jqrf.-tf't/':1 JtfcJKr fcl><J vmr -&, riT 
~ qr!lPfT .;; cmr mfT t? 

1. NaCI cr KCI <rRl f!4J liRt 'd' ~ <mfff 
~I 

2. NaCI qfT gwrr 1'; KCI ~ 'd' ~ 
~t/ 

3.. NaCI qft gwrr 1'; KCI 4JTf 'd' ~ ~ 
t/ 

4. NaCI qft gwrr 1'; KCI ~ X-fr~Rur ~ 
~itt 

51. If X-ray diffractograms ofKCI (K+=1.33A) and 

NaCI. (Na'=0.99A) crystals are recorded, which 
of the following statements is correct? 

14 

I. NaCI and KCI show similar 'd' spacing 
values 

2. KCI shows higher 'd' spacing than that of 
NaCI 

3. KCI shows a lower 'd' spacing values than 
NaCI 

4. KCl shows more number of X-ray peak~ 
than NaCI 

52. filr.r Tf v.f ftJ1<r-wr, ~'f q} JT/r.:tr?--ffl? rrtfcrfPtT CJ>T 

fi1u!flJ71i -rrtff t? 

1. "ff!.Jff-ffl""'{ 

2. m-E!Ti:!T qft VW?t ~r.mr fit!£ 
3. ~ (/){ ffl? 

4. m-F:TR!T qft 3Tl~TJ(fjt 

52. Which one of the following may not control the 
base level changes of rivers? 

1. Sea level 
2. Lowest point of the river valley 
3. The surface of lakes 
4. Lithology of l'iver valley 

1. ~c;ff 
2. enfVqr 1[ifTlJT 
3. FJR;r w 
4. ~ 

53. Evaporating groundwater causes the formation 
of 

1 . laterites 
2. alkali soils 
3. sink holes 
4. podsol 

54. ~ JITTer<J. '<l'<illiRCIJ J7TTe1ll 7fffr 4>T ~ CfT<ifT f!4J 
!jrtf.f4~Ft >r{j;;lJT qff ~ 4Jl1T qmft ~ J[fT JlCfil? : 

1. ~ cff ~ ~ q;'f- £{(fTC/}V 

2. ~ cff ~ ~ q;'f- FJCTi'!P{ 

3 . llf <; J.f&i/1 cff r[4J il§ff ~ <k q;'f- i37pfFcln qJV 

4. JTrtfC!ff Y7m! q;'f- .Jflwfliljfl qJV 
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54, Mechanica: weathering acts as a feedback 
process of increasing the rate of chemical 
vv·cathcring 

55, 

J • increasing the surface area of the rock 
decreasing the surface area of the rock 

J. generating a huge pile of talus 
4. oxidizing the exposed surface 

'., 2HCO: ~-•CaCO,+IJ,Q+CQ,. l!lflirw 
~ - - -

<1ft >:Tfh.'JTCi?""H c,W,;tr mr{) ·~wr..ff·aftcr g[7ft 

1. rp-fr;q fif'51 cr{ 1 

2. lft!ffl!]f: <f,r JWiF 7TtJ>~Tf/ ir I 
3. 'If.~ e't?r i'it 
4. Jr/?r<F ifiTr:rr i'i 1 

55. Ca2 '+2HCO~ ""CaC03HhO+C02. The 
equilibrium of the above reaction will shift to 
the right in 

1. polar region 
2. greater depth in ocean 
3. equatorial region 
4. higher altitude 

l. v'~Ffm!Vf ef?r i'f ffi ctfT 3lfifcti 1TI?IT 6RfT "t I 
2. \ifC1:rf!UT ef:5r i'f \Trf2!Ff ~ 6RfT "t I 
3. ~ fPr 3TFlff'7 3lfifcti rfRrr "t I 
4. fj"frzr fPr ~ WRfT "t I 

56. A delta may start getting eroded when 

1. the rainfall in catchment increases 
2. uplift takes place in catchment region 
3. polar ice volume increases 
4. polar ice starts melting 

57. 'ifrrwr ctfT ~ C!fT gc;rrrr i'i 3m! m<r? i'i r!7IT(f ~ 
3lfifcti ~ ~ rrTlfr ~ \ifTffr -! ~ 3m! m<r? 

1. Cf5T ~ f17TT -g. I 
2. if JTIF:rq, rffr1cfi rwif CffT ·JTlTlftf 6RfT "t I 
3. Cf5T ~ ~ 'I1R JTER'f7C[ t I 
4. ctfT 3ltE'!C!i f1C!T1TffT "t I 

~~ 

57. There is a !aq:;c:· number of cora! reefs in the 
Arahian Sea than in t!:c Bay of fknga! hecausc 
the i\mbian S~:a has 

l. higher temperature 
2. higher nutrient supply 
3. less suspended load sedin1cnts 
4. higher salinity 

58. tf"fr ifr:Ji;<ffi'mF>ft (;[fU-!rlf qffrli0F!T <ti f;'/'(';TfUJ tfg 
f:'f•·T 1-'j ir c,r,t~r- 'HT ,'<l!rfj-;,c;r c{JTfT 3Tf111l 

1 . W.JJ:·· arrN:rr(;r ctr p<N,'rZ! arrtqffizri 
17fJTifrq'f C'fil f0zit.fiiifT 11 frf;c 

3. J!l'JfNfl g<ftcJ rrfti.JlJT.Tf 'T"-T 

4. <rr:rtftrif fT'! (i{r.7 vft cfTI!'f 

58. Which of the following data was used to 
confirm Hess'" sea-floor spreading hypothesis? 

l. Magnetic anomalies on the sea f1oor 
2. Geometric fit of continents 
3. Apparent polar wander paths 
4. Different fossils on continents 

59. ir 'fr47 'frlr -· ~ mvirf?zrr- ~ · rr?RT -
~-~~a~: 

1 . fPr~<f/lr W~<r fflfR 
2 . 'f'tJTlf!rfm r;:z:-. ?{?i'f(;:c 

3 . Fft'!'t <i d '&fR 

4. ~ ?i7vfT 

59. All the names, western Siberia- Karroo
Parana- Deccan are related to 

1. glacial boulder beds 
2. continental flood basalts 
3. large diamond mines 
4. coal basins 

60. J.f6lfljq)' qfT r:rfffl1ft ?trifT3!7 '1'! ?1fftfl r:rcFf -& iJff.1fr 
7[C!pFT }l7fTf!, \if(1 <it 

1 . r:rcFr ctfl ~ i'i qffqf6rr q;wff t 1 

2. r:rcFr CffT cf!Cfi v'R!I ~wr it ~ CRffT t 1 
3 . r:rcFr C!fT ~r -& z:rw..fr fRTli; gtf <i'rrrr i'i 

~<Rffr"tt 
4. r:rcFr ctfl f~wr it <w/ (f?fP, 90° <!Jlur i'i 
~ CRffT "tt 
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60. In the western boundary of oceans, the Ekman 

current induced by surface winds transports 

water 

l. along the wind 
2. opposite to the wind 
3. 90° towards the right of the wind 

4. 90° to the left of the wind 

61. ~t?lft fl} atkfff r-miff ff/ff (~ l5°C) <if{ fl<'NT # Wff 

</11 fflff (- 480°C) 3RWTffN> ~ t} f;p 

1. crt! ?f!{ </} 31 /fJ'r1r r:rm t} 1 

2. Ylrr~pi'f <Iff &717ffTV ~ si I 
3 . i.fW<iJ 'iff!(lfU&<>T i'i cmaFr ;sr.lT<l'X'ffif-s· 3ffYJrfP.'rq; t} I 

4. VRT'f/)f ll?T w'c!t~•lf' 11Rm tJ 1 

61. The much higher mean surface temperature of 

Venus (- 480°C) than that of the Earth 

(- 15°C) is due to 

1. its proximity to Sun 
2. continuous bombardment of planetesimals 

3. very high C02 in its atmosphere 

4. large convective mantle 

62. fiJ~IWflll [qfilivur <t mrft JTCff<lff lf}:;r CffT ~ 

~ 'Cfff?R # tf I 

1 . 0.4 '?'f 0. 7 TfT!!J/}}1fJc-( 

2. 1.5 YT3 ~cv 
3. 8 * 15 ~}1fJc-( 
4. 1 fi't. qr. '* 1 qr. 

62. The thermal infrared region of electromagnetic 

radiation has the wavelength range of 

I. 0.4 to 0.7 11m 
~· 1.5 to 3 Jlm 
3. 8 to15!lm 
4. 1mm to lm 

I. fiR:rifrr 
2. ~(f ~ tf<rrrr 
3. ~ 
4. !Wr-rrctTf! 
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63. Which one of the following indicates river 

migration? 
I. meandering 
2. unpaired flood plain 
3. braiding 
4. rapids 

64. mf'tll ehr 1f 3Tm 1Jl?IT 1/ !JfWr-<IRJ7Fi cf -pf& Wlfre-·'I~ 

'ifi7 e:'Frr '![WlTiT #l}n <?rrr tJ 1 

1. wp!T arR/Jfi11Uf 
2. ~'; 'if 1TRt' ~ a;fTClfT! 1 

3. ~ flRT # JTCTRR rrN<Trfrr I 

4. wp/T WdwlfO( 

64. A large number of beach ridge and swale 

complexes in the coastal region indicates 

1. marine transgression 
2. heavy sediment inflow from rivers 

3. frequent change in littoral current 

4. marine regression 

65. 'lf{q· r:t<Fi iff 3flffm if cm.fl, 'W!fm' cr llfJ'FfJ <t 1-JifR rrrrrr 
Tf'lfT :JW'<W lf};;r 'i/i7JW; gi\, gn (f(!ff gc e; fir 

1. gA cr gn, gc if CJ1IT M1 
2. gA cr gc, gn it CfJ11 iJ'M' I 
3. gn cr gA. gc vr aTRrcff M I 

4. gu cf gc, g,.\ 'if Cfi1f M1 

65. gA, gn and gc are the observed gravity fields in 
a valley, on a plane surface and on the top of a 

mountain on the same latitude, respectively, 

then, 

1. gA and gu will be less than gc 

2. gA and gc will be less than g8 

3. gs and gA will be more than gc 

4. ga and gc will be less than gA 

66. 'i.'J'iii'l 3TfCjftff rrfW\! ( i1w ~ if M 'lfll ~ yllfUTT 
if fiJR:fT "!,'IJ$/Jfi'I?IJ Tf'iJT2f CfiT fcJrgfftJRICTfJ<t 3frr:f?UT 

~ ~ ~ fiP'lfTlifl(fT t} ; 

1. wtlwr~ 
2. 'f{R!Cift'lf 4N'IRidl 

3. Fc/fgrfTll ~ 
4. ~ 'f):_a'lffimr 

2A 
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66. For surface observations made in the high 
frequency range (MHz}, the electromagnetic 
behavior of a geological material is largely 
controlled by 

67. 

1. dielectric constant 
2. magnetic permeability 
3. electrical resistivity 
4. porosity 

rrct:'?""<ii! Jl~ffR e'rit 7'f TfETt/Trftlr r#ft Jlf?m> -rrtm"l 
~· 3/fr:l}fflff <rttl YMr qrJtfip- "JW(h"/ 

1 . fT.-fi'lT <!iTf 

2. EJ7dT 3llftq,- t, I 
3 . ~TFrfff <!iTf & I 
4. ~lJFR7T Jlft/e:p t I 

67. In regions of plate convergence, the continental 
crust does not subduct to a greater depth, 
because of its 

1. lower density 
2. higher density 
3. lower viscosity 
4. higher viscosity 

1. l:'ir-6 # JrtErri> ~ <r ~ wrti5rrnt # 1 
2. ·c>rnf # 3lf..tcp ~ <r q57f wrf6aT cff t' I 
3 . c;M # q57f Jf![f <r q57f wrfi5ffT cff #I 
4. -&-g- # <!iTf ~ cr ~ WJl(tm ct # 1 

68. Compared to the continental crust, the rocks of 
the upper mantle are 

1. richer in iron and have larger susceptibility 
values 

2. richer in iron, but have smaller 
susceptibility values 

3. poorer in iron and have smaller 
susceptibility values 

4. poorer in iron, but have higher 
susceptibility values 

S/46 BJ/13-2AH-2A 
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1. ') 
""' 

2. 2V'2 
" 4 .). 

4. 8 

69. The Earth's magnetic field at poles is twice that 
at the equator. If the Earth rotates twice faster 
than at present, the ratio would be 

1. 2 
2. 2V'2 
3. 4 
4. 8 

70. "iff7'CIRTTT rrrkft <ifr gWff it, r[i'!i ~ 3T<r~ 
~¢; 

1. qnc;fJ rrrfc!T t <r ~ 6Tfrr t, I 
2. qnc;fJ r:rrkfT t <r 3T~ 6Tfrr t, I 
3. +ittJ rrrfc!T t, <r ~Tff 6Tfrr t I 
4. '!ltt rrrfc!T t, "ff ~ 6Tfrr t, I 

70. Compared to the normal crust, an isostatically 
undercompensated land mass has a 

1. thinner crust and undergoes upliftment 
2. thinner crust and undergoes subsidence 
3. thicker crust and undergoes upliftment 
4. thicker crust and undergoes subsidence 
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!RJ!f 'err' I PARI 'C' 
71.A "(f<Ti J;r,:·<Ni'rrrr fflfcN WIJ.I.f Pvr'?mH 'tlfJ"ffur r~'r.r JTIIT c.~ rb?' :rflflrrur 'i[fT Iflff/V tlfl' vTTcfl' fJ : 

(1) P4 (2) I4 (3) P4t (4) I4t 

B fP2FT I : 
TFff :sirr:~ FFT ~ <ff X-~ F['f-fclcrffrr ffa 'if arm ctT gc;rrrr if (/)Tf fctcrrf.r Wrrff ~ 
'liT'fffl' ff I 
ci){!Ff II : 
Jtrr.·<ffPmr 'lf!Jff;tf/f 1[ firilrf•r ~I!!T'lT mr ?l'ff!q.{f rcmTrlrr rltm t! 1 

( 1) r;mr;r I cr II 'fflfr '! cr II, I ctT CllR§llT CRfff t! 1 

(2) ~ I cr II~~~ 
(3) "ifi'l!.li'T I <Wfc7, fR II v!t t! I 
( 4) (ff&'f<'f I 'if II mJt '!, rw II, I ctT CllR§llT ;=r@ CRfff 1 . 

C. TFff &wlfc•i<m:r ~ 'lP· lfq)Cff ~ ~ JTP.lfq (ffffiOw' J~ (a ff&1T c), 'r.fJf TFff(ff ctT f1frl(f}

rrey 'r.fJf, ~ 7fll ~I ~ F/r[fff 'f/iT '!lW' JlCli'R frrufw fc/Tlrr 'iiiT W7ffffT tf : 

(1) 3'f1!J ~ 
axe 

(3) 3TTJ 'JfTr X Z -a2 x;- (4) (J'fTJ '¥{R) xz 
axe 

7l.A A body centred space group with a four-fold screw axis is abbreviated as: 

(1) P4 (2) 14 (3) P4t (4) 14t 

B Statement I: 
The X-ray powder diffraction pattern of a body centered cubic crystal is found to 
have fewer difti·action lines than that of the primitive one. 
Statement H: 
Systematic extinction of diffraction peaks occur in body centered crystals. 

(1) Statement I and II are true and II explains I. 
(2) Statement I and II are false. 
(3) Statement I is false but II is true. 
(4) Statements I and II are true, but II does not explain I. 

C. The unit cell parameters of a tetragonal crystal, namely, cell edges (a and c), number 
of formula units (z) and formula are given. Its density can be calculated by: 

(1) 
molecular weight 

(2) 
molecular weight 

axe a2xc 

(3) 
molecular we~ght x z 

(4) (molecular weight} z 
a2xc axe . 

S/46 BJ113-2AH-2B 
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72.A ~ etit (I (l~f II) it, C[ffrf-3!ef (F) T[i:T 3!efm f7c? (AP) qi f:~~~·7J JTSr!; •fti! ~ 1!<l -!I 

Q~ 
( 1) I = ~ ,1fi'AlFfr crfFr ffl2lT I l =, JT<Rff ~~ 
(2) I = 3lTW; 3Tq.pp{t Ci<fFf iif!JT H co:. fitffrGT qr:'loj 
( 3) I = JTiHa cTc>Pf rmr II "' i.I:r:.zrfrr? <R7rl 
( 4) r = G·;r:.:ikr? ct(fl nl21T I l = !ilff'rvr crwr 

II 

B ~<*7 Fllfut· !J<lff *c# it, Wfr.gq; fclc;c:f/1Cf! Ilffrqe1 ct rrf&rrTr, ~ wrrcfT 3!4~ rrff7<r<>r <ff ffN 
cff ~ 'lffl fJr.T Eft& if I <Jfrr FfrfVf CffT Wur 26° fr aT ?trfrz;y ~ # 'lffl Cfft 3TPfffr lMt : 

(2) 32" 

c. m c:r fi1"7 3r~ ~ &m cmtrrr t, utr f!CP rRl J!fRFiT7T7T m if ?il'CJT'{U[ 3lTTWfUT 1Tfrr rmf if I r;rwf/ 3fl[W{UT q'; ff!P.[ B I ffP.:rr B 2 CffT Cflf7 Ef'rrrr ? 

72.A 

~ 

(1 ) B I fmT B 2 CffT Wl7f1Tf r:rrr-r 
(2) B 1 cit ~1fl; ~ frR:muJ; vrilfi!J B2 CfiT wrrrrR fiR:mur 
(3) B I fmT B2, <fr;if qft WTf(fJ\( ~f(r 
( 4) B I CffT frR:muJ; q~ ~ fmT 82 CffT Mlffi17T 

The stereographic projections of the fold axis (F) and the axial planes (AP) in two 
regions, I and II, are shovm below 

---------/~ 

l~ 
The folds in I and II are then: 

( 
\ 
"'

Il 

(I) I= upright, plunging fold and II= reclined fold. 
(2) I = inclined, plunging fold and II = horizontal fold. 
(3) I= reclined fold and II =' vertical fold. 
(4) I= vertical fold and II= horizontal fold. 
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B Undet· a compressive tectonic stress, the faulting in rocks with Coloumb friction 

occurs along the plane of maximum effective shear stress. If the angle of friction is 

26°, the inclination of fault to the compression direction would be: 

(I) 30° (2) 32° (3) 34° 
I 

C. The figure shows two differently oriented deformable beds in a ductile shear zone 

undergoing simple shear motion. What will happen to B1 and B2 with progressive 

shearing? 

~ 

( 1) Continuous stretching of B 1 and B2 
(2) Shortening followed by extension ofBt. whereas continuous extension ofB2 

(3) Continuous shorting of both B1 and B2. 

(4) Extension followed by shortening ofB1 and extension ofB2. 

73 .A m'f6 'flft ffVCff ~ #rrrr w f[(ff Fl7"f eM-eM Wlfflced fffm ~I iJWifr "fTfitcffrf rrffr cpif, lR 

~ ¢lf rrffr ~m ~ 1 "iRT<t i37(7Tf? w q#urrlf{ ~ (flJT [J}7fr ? 

(1) cfW ~ 3fflif~ 
(3)~~ 

B ~~ ct ~ fP1f w ~ CTJT czrcr!Verrr r/it : 

(1) ~il>)<!<'lf!i"', 'fflPi'5f!i'1, ~ 

(3) Wlf.'I057i;'1, '17!$il>)<!<'lf!i'1, ~Iff 

(2)~ 

(4) CfiMTll 

I 
(2) ~ mf.'l&f!i•t, mttmlctm$'1 

( 4) '1/i;m)ctm!/'1, ~ fflAosf!i'"f 

c. fimft ~ <tff ti•J<>t4'14 Tff iJiN1T 4ooo wr flfrr 'l1lN ~ ff'fm "lf'(>f"f w 1-fflClff ~ 2.0 wr flfrr 
'l1lN flfrr ~ "if?[ffT ~ 1 "lf'(>f"f w rrrrr <fllT tl 

(1) 1000 K (2) 2000 K . (3) 3000 K (4) 4000 K 

73.A A batch of magma on its passage to surface undergoes slow cooling, has low 

nucleation rate but high rate of crystal growth. Upon its eruption what would be the 

resultant texture? 

(1) Porphyritic 
(3) Aplitic 

(2) Hypidiomorphic 
(4) Glassy 

B Arrange the minerals in the increasing order of entropy. 

(1) Microcline, Sanidine, Orthoclase 
(3) Sanidine, Microcline, Orthoclase I (2) Orthoclase, Sanidine, Microcline 

(4) Microcline, Orthoclase, Sanidine 

C. Latent heat offusion~ofa mineral is 4000 J mor1 and on melting its entropy increases 

by 2.0 J mor1 K 1
• What is the temperature ofmelting? 

(1) 1000 K (2) 2000 K (3) 3000 K (4) 4000 K 
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7 4 .A 1[?ff ~ 2 CfUfi'f % F e20 3 ff€TT 1 0 Qu'f'7 % FeO Cff'r 3ifrrffr ctmrr fr! ~ F e20 3 <JiT '[M Cfl1T 

tfrrrf! ( ~ : F e3
+ <tJN mt <JiT 15 Cf\iPIJ/o "iffT ~ CfffflT E!) 

(1) 12.0 ~% (2) 10.0 ~% (3) 13.8 C!TiN% (4) 15 CfliR'% 

§ll <i'H_§__?_ !JliPT% §llrtf{JF-S !!_5}!__'1% _;ff_Cffl_@_-!!j_ <'1\itrr % 
Si02 5.53 MnO 2.61 K20 0.04 
Ti02 0.32 MgO 4.05 P20s 7.05 
Ah03 0.49 CaO 19.40 LOI 20.24 
~FeO 23.92 Na20 0.13 

-m>r <PT '1171 Cfl1T fr '? 

(1) Fchk!i!dl$ c (2) <PJJ•nc:n;c: ( 3) JFT'r.ifffl"f[C (4) (:f~g)tp/2/i! 

C. \[iff ~ -dffr, lifT "fFJf{-JWR JWR77ft ffiTI'i it 3fCTerflm fr, "iffT :JTifircp 7JCFf oTm fr I ~ ft0r it 
c:T fi'Fr tfri:rr m-.=ft (Ml ff€lT M2) ct ¢/u>?ff?c JA'Hflf70'1i!jrt ~ 1f<rT ffiTI'i ct JirrcR:g ~ TTl1 
~ 1 ~ 7J(F{ ct f?lifr;f >rFrmn w ~ ~ .. crmr m 

100,------------, 

U. 10 '\.~ M~l 
:€ •••. --------------------i ::. vc~------------

L~'I Ran~ Fanh Element<> I u 

(1) M1:?: 10% ff€7TM2 ~ 10% 

(3) M1:?: 20% ff€7TM2 ~ 1% 

(2) Ml < 1% ff€7TM2 == 100% 

(4) Ml ~ 1% ff€7TM2 :?: 20% 

74.A A basalt contains 2 % Fe20 3 and 10% FeO by weight. What would be the value of 
2:Fe20 3? (Hint: Fe3

+ represents 15 wt% ofthe total iron) 

(1) 12.0 wt% (2) 10.0 wt% (3) 13.8"\\-t% (4) 15 wt% 

B Chemical analysis of an igneous rock yielded the following results: 

Oxide Wt% Oxide Wt% Oxide Wt% 
Si02 5.53 MnO 2.61 K20 0.04 
Ti02 0.32 MgO 4.05 P20s 7.05 
Ah03 0.49 CaO 19.40 LOI 20.24 
2:Fe0 23.92 Na20 0.13 

What is the name of the rock? 

(1) Kimberlite (2) Carbonatite (3) Anorthosite (4) Lamprophyre 

C. A large-ion-lithophile-element (LILE) depleted mantle source is undergoing partial 
melting. The chondrite-normalized rare-earth-element (REE) contents of two different 
magma batches (M1 and M2) are depicted in the figure below. What percentage of 
melting would they likely represent? 
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lflll-r---------------. 

001 

---·------:c' 

(1) Ml ~ 10% and M2 ::>; 10% 

(3) Ml >- 20% and M2 ~ 1% 

L• 1~1lrl·l"arth Ftcmenls Lu 

(2) MI.< 1% and M2 == 100% 

(4) Ml ~ 1% and M2 >- 20% 

75.A rn<lfW <=f.rr 1Y *~:r (~ ~ fRTI) +3 3!/wfl¢'?01 ~ 1'; qri)' 'li'TTff tf1 Ce i'flWEu 
lfiTfW: "fPf ~:r/frlif ., ~tr Tll7l '\i'fTff tJ : 

(1) + 2 i'flW+ 4 (2) +4 ffPH+2 (3) +2 rJP.lr+ 2 (4) +5 (f'i!!J+4 

B FciRft a~ if&; rm· !F§llff: "f/"qlf{ l{>ffRitl/)whn W~ W "fPTT ~ iRffliT ?PJO'f#lftc ~ 
REB ~ '!['(f<t ?W!l W!r : 

(1) ~ Ce 3Rflrffr 
(3) ~Eu 3Rflrffr 

(2) ?li U/lfi"/Ch Ce 31W!Ifl 

( 4) fitw fciR:ftCe <r~Eu arq.fr!ffJ 

C. · Wc>r- fNIIIflr4'1<tjd REE rrffl7rrrr 1'; ~ Fe-Mn ~ ~ monf11ch Ce arrtrrfrr ~rMr tJ t 
~ 'ifiRUf ~: 

(1) Fe-Mn ~ 1'; ~ ~ #Ce •wnll)fWd rrEff 5T '?rcf>WI 
(2) '!!TN ct REB ~ 1'; "i~Wlrrr ~ Ce 3Tfirrfrr ~ ~ w '!lm-rrwrqRftceo Fe-Mn 
~ff 1'; ?li U/lfi"I?P Ce ar'fiTJfrr ct w(, 1'; rrffulfirff 6TffT ~ 1 

(3) ~ Ce JTfo:l'fff 17/dM)& ~ crer Fe-Mn ~Jff w ~-r ~ JTCRTTC:T 1'; ~ 
iif1dT ~I 

( 4) 'H!Jit iMt 1'; 8Pll REB Qft fJf'T'1T 1'; Ce arcr~ ~ 'ffV! 'fffT?Uf F e-Mn riM '1ft ?fl1llffiTiTi Ce 
3Tfi7rfrr ~ ~ tJ I 

75.A In natural systems the lanthanides (Rare Earth Elements) occur in +3 oxidation state. 
Ce and Eu also occur respectively in: 

(I) + 2 and+ 4 (2) +4 and +2 (3) +2 and +2 (4) +5 and +4 

B An igneous rock mainly made .up of cumulate plagioclase feldspars will have 
chondrite normalized REB pattern with 

(1) positive Ce anomaly 
(3) positive Eu anomaly 

(2) negative Ce anomaly 
(4) No Ce or Eu anomaly 

C. Fe-Mn nodules of hydrogenous origin have distinct negative Ce anomaly in shale 
normalized REB patterns. This is due to 

(1) Ce cannot be accommodated in minerals that are in Fe-Mn nodules. 
(2) Th~ REE pattern of shale has strong positive Ce anomaly which results in 

negative Ce anomaly of shale normalized Fe-Mn nodules. 
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(3) Ce being highly mobile, it is removed from the Fe-Mn nodules to the surrounding 
abyssal sediments. 

(4) Ce is depleted relative to other REEs in the sea water and hence the Fe-Mn 
nodules also develop negative Ce anomaly. 

76.A ??Lrirrf?a #c>re-rutr ffr<iJfff ct wm w wrii fc!i l[fff ~ *"r ct ~ fi'ri:rr ~ ~ Ti # 
m-m ~ <:Rc.-,l&T!fC--3R'#c- <tH)'?!$C: ~ # W~rr ~ 1 

(1) &ifiF11$C: lf'RI¥m;c: ii/4b$c: 
(2) ¢7Wti$B JtfCP)47$C: 4/?.J)c!$C: 

(3) ~m~ lffCP)413/C: --4/4)C:f$c 

(4) CfiTlf"ff$C- TTT"fc: ii/?.J)c!$ c: 01/JJiJik'! iJI 

B l[fff *"r if frri::rr ~ 3l'frlffr ~ : Jt'Rh)47Jjc (KAh AlSbOw(OH)2), K-<$CM$'?-4N (KAl 
ShOs), f?rr('("t'fl'11$c (AbSiOs), CfflTC!vr (Si02) I ~ <tiT f.FT'f'7 C/R', fr.!.IT q{f]7j fc!i ~ 
qJ[ ~ "I[Cfi[Zr-.:R ~ 47 ~I 

(1) Ab03-Si02-K20- H20; ~ 
(2) AbOJ- Si02- K20-H20; r;;~ 
(3) Ah03- Si02- K20; ~ 
(4) Ah03- K20- H20; ftfcrcR 

C. zrfi; l[fff ~ <FfTCIC ct T[ili *"r (j}[ <!CIH)If!$C: #c>rerufr '<'i4n'i'<OJ Fcli4T iJI7ffT ~ fit <PR-m '<5lf.'tw 

~~r;Trrt? 

(l) lk~)qJ$ d (jjJ?.J<fl$ c: TfTotc (2) ~~-TfTotc 
(3) ctirtrfli$C-(/:il?.J<ti$C: m),J)47J?C: ( 4) Cbl4<ti$C: fMR.>t'fl<f!J?c rf'W(rrr 

76.A In the light of metamorphic facies concept state which one of the pelitic assemblages 
would be compatible with the assemblage of epidote-actinolite-albite-chlorite for a 
mafic rock. 

( 1) Lawsonite-muscovite-biotite 
(2) Kyanite-muscovite-biotite 
(3) Pyrophylite-muscovite-biotite 
(4) Kyanite -garnet-biotite-plagioclase 

B A rock contains the following minerals: muscovite (KAb AlShOw(OH)2), K
Feldspar (KAI Si30s), Sillimanite (AhSi05), Quartz (Si02). Deduce the components 
and state if the phases have univariant or divariant reaction relationship. 

(1) Ah03-Si02-K20- H20; divariant 
(2) Ab03- SiOr K20-H20; univariant 
(3) Ah03- SiOr K20; univariant 
( 4) Ah03- K20- H20; divariant 

C. If a rock of pelitic composition is subjected to eclogite facies of metamorphism what 
mineral assemblage would be developed? 

( 1) Stishovite'-Kyanite--Gamet 
(3) Coesite-Kyanite-Phlogopite 

(2) Quartz-mullite-Gamet 
(4) Kyanite-Sillimanite-Pyrope 
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77 .A r.:rr;· atrr.·W!jrft 1f<>rilT rrcmr, wlifJtflll (ffJ{q IN wrrf wrrf ~ aTT{i)C>fiWYT cff ViiTT if ~ gi I ff6T 
'lfrrrr "ffcr WTif! u}7fr : · 

(I) fff!J(f;f ?-~· 't?Tirlf rY rrR-<tfrfrr 
(2) Vfr/P:r -& >r!JF-T 1J rrf?clfrf<T 
(3) arrrf?crfrfn 
( 4) ~ rrey !ll!J<Ef ct "i/Tri ~ 

B a1rrrrcflzr ~-Emf if ~ st V<P rrcrr<>r fo1fffl" &or if ffc;r WlJT 7fllll 'fifffn--"!(fJrf ' rreTT' i3fff forfcrr 
fiW1"ffiTT ' "'TIJC!i r.r vi~Rrrufr ~~ 1n)" 1 Frrr.r if -& 'fflff vi<>rP.rufr-anffrrqfJ"~vrc>rrWlf '!]Tlf ";f{lTPr w 
-rJrf : 

(I) forFcrr -:tflrf - q!Vfiq q~- am rn~'l:f 
anr fo1 fi'Tr rrrcrrrwrr- Cffur rJrer'f- C/)lf l!lVIfl'lf 

(2) fi'lfrrr ~f)rf- qj1lf fife/?- Cfflf [/f'{l!1";1j 

aru fo1 ffrr rncrrfc>fclf- qfrqq rrfWY -· arRirff !ffi{lfr,q 
( 3) fo'tffrr "rlTtf - q-fr-tfq !freT'{- Cff1T l/T'{'T7'lf 

arrr fi'rFcrr ~T- CfiUT r:rr€1?- am !ffi{lf1'l{ 

( 4) fo1frrr ww - (/iTTf "Cfr.!R"- arff:rcp !ffi{lf1'l{ 

aru fi!rfrrr q{q1TWJT-~ l"{ff!R- Cff11 !ffi{lf1'l{ 

c. Frrr.r m V<P ~ IN am- en&~ V<P fclwrff rrrfT m11 <PT ~ ~ kr ct J:fff.·wjr!t rrffrnTT ct 
wrer I ~A, B -wrrC IN ~w=&Rittr 3/Crfffiflll ~ Frrr.f fWw if cmf<l 1Ti! ~I 

Clay Sand Gravel 

Frrr.r !JITW if it· 'fflff ~ m11 <PT ~ : 

(I) A-A', B-C', C- B' 
(3) A-C', B- B', C- A' 

clay Sand Gravel Clay Sand Gravel 

(2) A-B', B-A', C - C' 
(4) A-A', B- B', C- C' 

77.A A submarine debris flow evolved into a turbidity current while moving along the 
continental slope. The corresponding fluid flow would then: 

(I) Change from turbulent to laminar 
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(3) Remain unchanged 
(4) Oscillate between laminar and turbulent 
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B Drilling struck oil in a buried coral reef system in the offshore Bombay High. Two 
facies namely, 'Reef Crest' and 'Fore reef talus' were identified. Choose the correct 
combination of facies-lithology-reservoir property from below: 

( 1) Reef crest - Boundstone -- High permeable 
Fore reef talus- Grainstone- Low permeable 

{2) Reef crest- Grainstone- Low permeable 
Fore reef talus- Boundstone- High permeable 

(3) Reef crest- Boundstone- Low permeable 
Fore reef talus- Grainstone- High permeable 

( 4) Reef crest- Grainstone - High permeable 
Fore reef talus- Boundstone- Low permeable 

C. The following figure depicts a meandering river system terminating as a delta with its 
sub-marine counterpart. Graphic sedimentary logs at points A, B and C are shown in 
the figure below. 

River - ftood plain 

0C j Sub-marine 

Clay Sand G<ovot Clay Sond Groval Clay sand Gravel 

Identify the correct depositional successions from the following combinations: 

(1) A-A', B-C', C- B' 
(3) A-C', B- B', C- A' 

(2) A-B', B-A', C- C' 
(4) A-A', B- B', C- C' 

78. !J'<Ifljt:f~$1/rfJ oey !J'<IV1&474<f14 !J"f.fflrRT Tf 3PR7T1fT ~ ct ~ ~r ~ ciT 
CffT7f Tf ~ iJ1TffT ~I v-fTclwr ~ msrr3l'/ crft C1lT?S<lT ffg ~ YV17fd4t crft ~ >F!JfflT, 
~ ?FFfJ; 311¢7RqfJ rrey rrfmrur-fMf! ~ Tf §<! ~ ~ 1ffif urrrr ~ 1 
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( 1) rrunr~ll ~ Tf?"if -& em WN !fur ~~ -q FTC?tf ~;t 1 
(2) cr~ rrR~r -q Ptm•<'l)fl)<l%<ftw i/PhlNf -m- crPlfcrrf #(![ aTff:'rrlJ rryv trk~ i.~ 1 
(3) l(>f7{fff rff}?Tfi'rfi1rf}Yf VT!JUflif <1ft ffiljffr "/fl"ff: fo'rtm--crwr !iUT ~lftr \'~ •d4Rra it I 
( 4) Cff'fq}r}c; C>~T}iR'fTf/"1 q} <fir~ ~ arcrrrrq{ r{ l(>fc/fl}' rp}rrfflf?rq}l{f JT<'Cf rrR'#ffnr tfl 

( 1) VIN·-'ffl'JT q f(>fCfCff IJ})wfiiPtr/Jw Clff fi1nr Jluttfflllt; Jlf'f"lf-JT(>f7T 'liNt$ 4)" q iJMirr wefT ~I 

(2) rev~ Cl1't gwrr q c~ F:/}(;r;:r Yg ar!E'Fff ~ i.'f I 
(3) w{ rrtJTfffllVllf arnTrc:'f "iff)· fFt<!T /f c~ Tff!r!Jrf)'lf f'fe;q} 1{ r:l'f!'< tl1 

( 4) VF!fff fk!i'f rlfJ· 'f/WClC afff!.,-}rrr:rc -& -g 1 

C. ~ 'lfiJI(ff01 7ff CfJfP Vl'lfll 3i'fmffl k ?ff11 arelfflt t9:rY Cl1't "lftR-~ ~. q 'Wffr-rrrrft21 
f~U~Tffmt rrerr C!Prrcrrf f.il/)iP•<>t)f!)<fCit)'/1'17 ~ ~ 7lJ?IT -q l"f17ff "iifl'& ~ ~ -:rtcT}rr C:cr ~ : 

A 

( 1 ) atr:rfefrll"ff' "'i/ll)f 

(2) frJ7:rrrft 'f/llir 
(3) I:JWTCff~lf ~fflC!UT 7ff fflrr f!)-;f 
( 4) Jl Ue/cpr(2 cp 8retWN vFffl'1T fff ffiN f!)rT 

Planktonic foraminiferal assemblages in sediment cores are used in 
paleoceanographic and paleoclimatic reconstructions. Changes in diversity, 
abundance, coiling pattern, morphology and preservational condition of various 
species are imp01tant parameters considered for interpreting the fossil assemblage 
records. 

Identify the wrong statement 

(1) Species diversity decreases from warm to cold water mass conditions 
(2) Sinistrally coiled shells in Neogloboquadrina pachyderma predominate in cold 

conditions. 
(3) Nature of planktonic foraminiferal assemblages is primarily related to the bottom 

water mass conditions. 
(4) Planktonic foraminifera are poorly preserved in sediments below the carbonate 

lysocline. 

B Choose the correct statement. 

(1) Different species of planktonic foraminifera tend to live at different depths in the 

water column. 

(2) They are more susceptible to the dissolution as compared to the pteropods. 
(3) They are abundant in shelf area than the deep ocean sediments. 
(4) Their shells are aragonite in composition. 

C. Deep sea records of low latitude regions during certain time intervals in the 
Quaternary contain abundant cold temperature species and sinistrally coiled 
Neogloboquadrina pachyderma indicating: 

(1) interglacial cycles 
(2) glacial cycles 
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(3) intensification oftropical upwelling 
(4) intensification of Antarctic Bottom water formation. 

79. !JCfJJW ~ rfi!.,'T MRtc#c J.tTteJ<l <P'f;f.=r <514J<NIJ/s riT m ~ "!, vir fi17=;r ~It i'!T'<T 
<mt<rr urr 'fTEfffff ~ 1 

6C0:;+6H20+IT<Pm 1FV1f-~C6H1206+602 (1) 
Ca2Si04+2I-·h0+2COr~2CaC03+H4Si04 (2) 

A. ?ratft urn ci; ei'lf?'<ppH CfiT qmur ~ : 

(1) Mtfirtc 3{fflfPl HCO:;- CfiT ~;..<c~ crmrr ~I 
(2) u~· qzy2/f (fJT 3T{fjq; ~·T I 

(3) •.rrm it 3T!?ri!i cwr Fl'rf(;m wrort 
( 4) \.ircit if 3fi?rcfi frr<~ff cpaftzr rrc:JI'f 1 

B. Jlfo'rfil>zrr (1 j CJff<f.-r ·grzr'fcmfff;s- i:fiT J:r~ <PW ~ cr4T wr B~ litfc/cp rrzyf 

( 1) 3fCfflTiif cii ?'TM c:mr vrrrrr ~ 1 

(2) 1f<:T 'if ~ 6'rrrr ~ t 
(3) q.=r r:rrffii:3r 'If :yr:qf'jpff mar ~, 
c 4) C!Jfot 1JRT ?JIIE!Ff 'If rrff'c.m mar ~, 

c. fM~rcfrc:: J{[{fffl! ~ (2) ~ ft;rrr ~ ;:iff ~ : 
(1) ~~$17PMI '?flfll-1flTHff1ir # ut<>ict721cfJ r:rffcrrf.=r 
(2) cmqf'f it vrcfm ~ -q utc>!CJ/2/cfJ rrtmfrr 
( 3) rw:rif <liT rftqcp fRiif qft 3Tf1[Frf 
(4) Jl10-qqf ~ 

79. Photosynthesis and silicate weathering consume C02, which can be shown by the 
following reactions. 
6COz+6H20+Light energy~C6H1206+602 (1) 
Ca2Si04+2H20+2C02~2CaC03+H4Si04 (2) 

A. The reason for the aikaline pH of surface water is 

(1) silicate weathering produces HC03 
(2) high organic matter production 
(3) high total dissolved salts in waters 
( 4) high suspended particulate matter in waters 

B. Reaction No. 1 sequesters C02 provided the organic matter produced is 

c. 

(1) buried with the sediments 
(2) decomposed in the soil 
(3) recycled back to the forest ecosystem 
(4) converted to food grains through agriculture 

Reaction no.2 of silicate weathering is not responsible for 
(1) climatic change in geological time scales 
(2) decadal to century scale climatic changes 
(3) nutrient supply to the plants 
(4) acid rain buffering 
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(I ) r11~n· F.Jrc!}; Fcmwr v.-r-rm r-ff vn~!l' 
{2) filflfiffT "ifcfl; 'fVT'Il i'T 'ffl~l'7 (r);arf £1} W~f 
(3) 'iTJff/cr rrcft 'lJ'Jf)f/~J!f fctrrq1 ct W'-1' 

( 4) 3Tflll~ :fFr 

28 

B. f[iTJ rcmwr ~ rnr 'if 3m:r-rrm ct *"" -& 3~ 1[(.r W& Sll CfJfY 3/W iff ~ 1 fctml' 
~~:wr "ilft "llff ~ foFr if # frJm 'lift "fi<kr cleft t! ? 

(I) ttc:T'ff flc~'!lf, 'f!jfP JjfrcT~ l<'fTf>' </} 'i(llf'J' 1 

{2) Jrffr fTWUf YW&Tfljfff I 

(3)rr~~~ 
( 4) 3Ttf fflfj' rrffrrqqdf 3T>f1Tff I 

(I) 31WG"1 
(2) 3Tfff{(fl 

(3) #rrfrrrr 
(4) Jlff{ia 

80. A Which of the following is true for a rejuvenated topography? 

(I) Broad valley with huge flood plain 
(2) Meandering river with oxbow lake and cut-off meanders 
(3) Incised river with entrenched meanders 
(4) Excessive braiding 

B. In a vast pediplain country there ar-e scanty mounds having lithological similarity with 
the surrounding rocks. This condition of a terrain indicates which of the following? 

. (1) Plain country with number of intrusive plugs 
(2) Very young topography 
(3) Matured topography 
(4) Yet to attain maturity 

C. A convex coast having bundles of beach ridges, swales, back waters, indicates one of 
the following characters of the coast 

(1) Erosion 
(2) Subsidence 

(3) Emergence 
(4) Dormancy 
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8l.A ?R'Rr-fct¥ ct f?;rr 56 7ft ~ 7[Cff "iff.7R CffT fJTllT 7 7ft "fi<f! t4t; 13m'? ctr mrli rr-$& gir I ~ lfP:r 
CffT 31Efffw t : 

(1)25 ~ (2)22 ~ (3) 1 ~Wff? (4) 21 1frrf 

C. IJf?! T{C15" \iTf!TiJT it r;.riffJ7J ?fl1ll cft<t; 12 ~ "& ~ "d; iftf."rrr "1fTF::ll ?f1Tll 14:16 <it g I "fir 'f<!1Pf CffT 

31tHffl t: 

(4) 43°!7 

8l.A On the day of vernal equinox, the shadow cast by a tower 56m high was 7m long, 
pointing towards North. The latitude of the region is 

B Which of the following could be one of the hottest days in the year at New Zealand? 

(1) 25 December (2) 22 July (3) 1 December (4) 21 March 

C. When the local time is noon on a ship, the Greenwich mean time is 14:16 Hrs. The 
longitude of its location is 

82. A IRS-LIs s-III fitfff it cfmrrl't 1 00 0 X 2 0 00 fiicR:R;r ~ ctr Cfjfr/cri ~ CffT ![;z;fr r:r? ~ <fllT 

t? 

(l ) 1 04 2 cr1 Fcff. 7ft (2) 1058 cr1 fcn:7ft 3) 1046cr1Fcn:7ft (4) 1038 cpf fcn:7ft 

B ~ m ct cJrtf4ff'lllt ct "f[Cff ~ c=r#i'rrr 1[11T'T ctr ~ ~ ?f ~ J;fC!Jffl ?f fc!;<rr 

\ifTfiT t 1 77Tt fit? w ?1Ift C/'1f4ff'ICIJ !TcfiR'f CffT irl:ra"? c;rrp:_czrr ~ C/Trn fc!i'rrf 3fctTzr ~ wwr <fllT 

t? 

( 1) FF/rC[-~ 
( 3) 3/j qnfl CtJ ? UJ 

(2) ~ nrPf 

(4) f.'/'R/«;'1 

C. "ifB FcP 4'Jrrr? 'A' ct ~ >JWf/CT'Ef-fctm;r 3 fii 7ft t fP2.TT T:fiTcT ct 1fRT ?f "iff.7R CffT w ffCff ctr 
3Tfffcp 0 5o fii 7ft t 1 ~ ifrrrr? ct rTct ?t ~ <!fT IFrrtl 1350 7ft "d; m "1ftrrR <!fT IFrrtl CtJt 
Wdf I 

(1) 62 1ft (2) 56 1ft (3) 76 1ft (4) 817ft 
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82.A What is the ground coverage of 1 OOOx2000 pixel dimension agricultural land in the 
IRS-LISS-III image? 

(1) 1042 km2 (2) 1058 km2 3) 1046 km2 (4) 1038 km2 

B A highly undulatory terrain of different types of vegetation is imaged with an 
illumination from west. Which specific digital image processing technique will 
provide a better interpretation of all vegetation types broadly ? 

(1) Density slicing 
(3) Ratioing 

(2) Linear stretching 
(4) Filtering 

C. Assume that the relief displacement for a tower' A' is 3mm and the radial distance 
from the centre of the photo to the top of the tower is 50mm. If the flying height is 
l350m above the base of the tower, find the height of the tower. 

83. 

(I) 62 m (2) 56 m (3) 76 m 

+Ve 

·Ve 

A 

D ~ 
.fi M M M----------------- -- --B---- r:;---- ---- --- e! 
.a 

z i 
E y .,g! 

~~~--._~~--~~~-~~~~L_L_ 
1000 AD 1500 AD 1900 AD 

(4) 81 m 

'?17 100 t. w '?17 1900 t. fl7ff 'cff !:f'f:~ ~ ro-fi7Tl1fT"f Olw'J7Rm)' CffT ffr:5r c:vrfrrr f! I 

(1) rrcrm 

(I) A w B i7cP 

( 1) A f1lllT X q} "4ffl -4' 
(3) y f1lllT c cff -qrq 1}' 

(2) "Sfk# arcfflTf[ 

(2) B wCiTcP 

(3) 116/WJJJofJl/ J1CIW{q (4) f'TN-Wf<l 

(3) C w D Wff 

(2) X f1lllT B ct "4ffl # 
( 4) Z rr.m D ct "4ffl # 

(4) A we Wff 
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83. 
A ~ 

+Ve ..------. -; 

... ......._ :I 

z ~ 
-Ve ~ 

X E 
y ~ 

~~--~~~~--~~'--L-~~~ 
lOOOAD lSOOAO 1900 AD 

Figure shows the reconstructed global air temperature anomalies during 700AD to 
1900 AD 

A Such high resolution reconstructions are usually based on 

(1) corals (2) lake sediments (3) ocean sediments (4) tree rings 

B Identify the little Ice Age in the figure 

(1) A to B (2) B to C (3) C to D (4) A to C 

C In the above figure where is the rate of change of temperature the largest? 

( 1) between A and X 
(3) between Y and C 

(2) between X and B 
( 4) between Z and D 

84. A W1'f 'fl57tfj!J wrro Wc1r.:r 1fOTifrrff # ~ rR Nr!TfTm V?Il'1 "If 1fC:C! ~cfr ~I fi17:<r 
~ ri'r iFfCt ~ 1"115/tfjtfJ ~ rj) "fl7l!J fi:fc;rrry q;V: 

_ill_ r/f1vffl 

(ii) ~ 
(iii) \5Ti:R7 

(iv)~ 

(1) (i)~ (a); (ii) ~(b); (iii)~ (c) 
(3) (i) ~(b); (iv) ~(a); (iii)~ (c) 

(a) ~:JC'Iom wrro 
(b) 1[?ff Jll~f'AllJ<fl ~ 
(c) <£fur~ wrro 
(d) 'Wff)~ 

(2) (i) ~ (c); (ii) ~(a); (iii)--+ (b) 

(4) (iv) ~(a); (ii) ~(b); (iii)~ (d) 

B Wtff '1t5lflj!J Jl7l76 ~ 1fOTifrrff -1; ~ CffT CfiRVT m ~I f.1i:ry ~ ciT ~ 
'fi51'HJJJ?J4 ~ rj) W'2T fiR;rpr q;V: 

(1) (i)~ (a); (ii) ~(c); (iii)~ (b) 
(2) (i)--+ (c); (ii) ~(a); (iii)--+ (b); (iv) -t (d) 
(3) (i) ~(c); (ii) ~(a); (iii)~ (b) 
(4) (i) ~(b); (ii) ~(c); (iii)~ (a) 

c. ~ ~ ~ C11t cfR}' ff'?Tff # 20° #35° (f(ff rj) 3Temif ., Wtfi1rr ~ * : 
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{ I ) W lJffl trfiflfl11 vtR ~ rrrm t I 
(2) 1!,«1~ w cnylfu-llcif'llf •rffr r;w qffl' 1~ arfi'rflf?rr t 1 
(3) rpr P.}:;f~ qft 'l[ffrif gt>EP ~-cf~rrr rt ~ 1 
( 4) Jfi'f e}!5fY 1~ llT"!Jlf~ 11Rr arteti/icH JTS1)7fflft t 1 

84. A Warm Ocean currents help maintaining grasslands in the adjoining continents. 
Choose the correct matches from among the following grasslands with the 
corresponding ocean currents: 

~
~{~~~~~---.. -·-.. ~--·--·~·-·~··~····-··--·····-~·--·-~ 10~~~t~s~~~~:~~rent ~ 

Qill_Downs c South Atlantic current 
!Y)_~eppes d Gulf stream 

(1) (i)-> (a); (ii)--) (b); (iii)--) (c) (2) (i)--) (c); (ii)--) (a); (iii)--) (b) 

(3) (i) ->(b); (iv)--) (a); (iii)--) (c) (4) (iv)--) (a); (ii)--)- (b); (iii)--) (d) 

B Cold Ocean currents cause deserts in the adjoining continents. Choose the correct 
matches from among the following deserts with the corresponding ocean currents: 

(1) Sahara (a) Canaries current 
~~Mohave/Majove (b) W. Australian current 
(iii) Australian Desert (c) California current 
(iv) Atacama (d) Benguela current 

(I) (i)-) (a); (ii)--) (c); (iii)-~ (b) 
(2) (i)--) (c); (ii)--) (a); (iii)--) (b); (iv)--) (d) 
(3) (i)--) (c); (ii) --) (a); (iii) --)- (b) 
(4) (i)--)- (b); (ii)--)- (c); (iii)--)- (a) 

C. Deserts are mostly confined to 20° to 35° of latitudes on either side of the equator 
because 

(1) this region receives the maximum solar radiation 
(2) Atmospheric motion in the region is convergent at the g~ound level 
(3) Soils in these regions have poor fertility 
(4) Atmospheric motion is mostly sinking type of motion in these regions 

ss.A ~~iRf~itm~"iJI""fff 

(I)~ "!1¥ frm-~ ~ B"l 
(2) ~ J1Tflfrf vfTf1rcr fP?.TT r:rcFT ~""''¢.B~h>fWJmlf ~ 1 

(3) ~ J1Tflfrf filal#l;fJ df!lT r:rcFT vm~WJlf t 1 
( 4) ~ J1Tflfrf WTfi1rr df!lT ~ fFf 0" I 

B ~ Yfffflr 7fffr Cffr ufdtlbm ~ vrwr £f"fC'!. it~ mrcft ti'<#rtl4. ~it# v<P lf1l'f ct 
~D'I 

(1) ~ WlfffCiT ~--)-~--)-~ ~ Wfff yfdf2«11 
(2) i'Ji{ifq;r --)-~-~ ~ Wfff JlfdRti(f 

(3) ff&r--)- i'Ji{ifq;r--)-~- YRIR«!I 

2A 
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(4) ~- f.'/Vc;f WffR'1 WCR-* t&i!- JJ!Hf2MJJ 

c. Ff!r r{{fll'{ ~: '3'f rr~ qi ~ rmm-~ t$::r # m ~ ~ 

( 1 ) 7fV11 IJfN, ~ rirvrff a.q J1TTffif fr.m (fJ11 ~ f.1cffl ~I 

(2) TR7f \if({ ~ rirvcff f'ffiJ rmT ~ ~ f.1ffl ~ 
(3) ~rr IJfN, ~ rirvcff mrJ rr.m ~ ~ f.1ffl ~ 
( 4) ~ \if({ ~ rirvcff arq rr.m (fi11 31Wift<:r f.1ffl ~ 

85.A Transverse dunes form in a region where 

( 1) sand is abundant and vegetation is scarce 

(2) sand supply is limited and winds are unidirectional 

(3) sand supply is moderate and winds are unidirectional 

( 4) sand supply is limited and vegetation is dense 

B Sedimentary structures formed in coarse sand in response to increasing stream 

velocity follow one of the following orders 

(1) Lower plane beds-*dunes-*upper plane beds -Antidune 

(2) Ripple -*dune- upper plane bed- Antidune 

(3) Wave--* ripple--* dune- antidune 

(4) Ripple -lower plane beds--* dunes- antidune 

C. Limestones are generally formed in shallow shelf region along coastlines that has 

(1) warm water, rich nutrient supply and less detrital input 

(2) warm water, rich in nutrients and abundant detrital input 

(3) cold water, rich in nutrients and abundant detrital input 

(4) cold water, rich in nutrients and less detrital input 

86 .A mfr Cfi2PT cii rrtJWR : 
( 1) iJfWf <lJ!l JT&7JTlJ uwr ¢ ~ ?fin ff 1 

(2) iJfWf ([[!T ct uwr # ~ ~ <PT JMJCT t' 1 

(3) iJfWf <lJ!T ~ .. 3oo 1ft: * ~ m ~~ 
( 4) iJfWf CfJ!! '3'f e~?rT "if m ~ li7td f[Cli rnvrrr4T rmr ( B?:T. TKfT !Tc'eR) err ~ rmrr ( ~RT. 
~ ¢ tfffl 9JTT TJ7ff g I 

s f.P:ry -q * F<~m t$::r -q ~ff ~ m <tr ~ ~ -g '? 

(1) ~me (2) C!fl#T ~ 

(1) :nt:?ICb'<Uf 
(3) vt&CJill<fl ~ 

86.A Identity the correct statement: 

(3) ~ trr 

{2) IJPffkilJT zy{ 

(4) q;;)~ 

(1) Artesian wells are permanent sources of fresh water 

(2) Artesian well water lacks in dissolved minerals 

S/46 BJ/13-2AH-3A 
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(3) Artesian wells arc usually more than 300m deep 
(4) Artesian wells are fo1·med in regions where a permeable l~yer (e.g. sandstone) is 

sandwiched between two impermeaqle layers (e.g. clay) 

B Which one of the following regions has a high potential for artesian wells? 

(I) Western Ghats (2) Kaveri Delta (3) Deccan traps ( 4) Himalaya 

C. Which of the following has the greatest negative influence on ground water recharge? 

(I) urbanization 
(3) climatic change 

(2) population pressure 
( 4) deforestation 

87. F'J1:rr ~ r[Cff 'i{ei<WC!jjfr ct CJ.-rr ~ C!iT cmfm # 1 ~ qe; ypft WlliJ Wlffr& t~ ~ B 
rr'i fPrcrr <r<Tfflf(/f 100 ~tt. arff!rq; lJTrfT # 1 f{1ff c;yrf w rFf! 'EITV ~'fA, B, C rrerr D rtv '.J?'RrT 
Wirur fi/1</ 1Jl{, I[Ci D <If 1 oo 1ft. ;.f/FT f{1ff 1J ~er •'f E tR ~tt I re:!<'!Trl[ffl' rtCff.!f 'ifff 1fTEZI FTiff/CT d # 
mfi/1 2nGd=l20 fi'r. 1fWf >rRr filutt., \ifiJfG ~ CffT ~ ~ #1 

I
c 

1 
. 

1
o

1 

A.'""• ________ _...;,.o.,_ -- 1~0:'-- - - ~ - _L ~1oom 
A A <Tfr fJ<'/rfT 1{ B w ~ w ~ 

( 1 ) A ct rrrqlffiff ct "ff1TPf # 
(3) 6 fi'r. 1fWf Cff11 #I 

E 

(2) 12 fi'r. 1fWf Cff11 #I 
( 4) 12 fi'r. 'IJ7N Jrff!rq; ~ I. 

(1) 31 fi'r. 1fW{ (2) 25 fi'r. 1fW{ (3) 19 fi'r. 'IJ7N (4) 12 fi'r. 1fW{ 

(1 ) 3 1 fi'r. 'IJ7N Cff11 #I 
(2) 17 fi'r. 1fWf Cff11 ~I 
(3) 7 fi'r. 1fWf Cff11 #I 
( 4) 7 fi'r. 1fWf 3rff!rq; #I 

87. The following figure shows anE-W cross-section of a topography with a sudden rise 
in elevation by 1OOm at a location B, and which is otherwise even everywhere. 
Gravity observations were made at widely separated stations A, B, C and D .and also 
at E in a borehole at a depth of 1OOm below D. The topographic material has an 
average density d such that 2nGd=120 mgal/km, where G is the Newton's 
gravitational constant. . · 

c 0 

A:,.:..... _________ B,._f -~ J~o~ _______ l_i'oom 
E 

A Compared to A, the gravimeter reading at B is 
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(1) same as that of A 
(3) smaller by 6 mgals 

(2) smu: . ..:r ny 12 mgals 
( 4) larger by 12 mgals . 

B Compared to B, the gravimeter reading at Cis smaller by 

(l) 31 mgals {2) 25 mgals (3) 19 mgals 

C. Compared to D, the gravimeter reading atE is 

( l) smaller by 31 mgals 
{2) sma!ler by 17 mgals 
(3) smaller by 7 mgals 
(4) larger by 7 mgals 

ss.A rpt7 qff P,(J[f w 0'fri.t ~ ,'lf:5! ;-tf g7rrrr ct w.r CJJ11 gr;t CffT Tfffr 

(1 ) 7fiff \if7TG" 1!7'17'7 fr I 
(2) 3Tariw 60° 'R \:J-r,rJi.11J fr I 
(3) qdf q:,~· ¥PfT i'f ~r £P ~Tfr t 1 

( 4) ~;zf?w W gi'PIT it qqT W ~ fr I 

(4) 12mgals. 

B ~ 3fe:riw 30° cti rrm crrc? YCfi ~ q? m~ r:;ct etffru7 F:/Ccl'i't CffT ~ Jl'fi11f{Nil 

~: 150 rfl?-iT -- 173 TTTlfr r:rrzJ lffli1 g fiT cg""N ef'5! it ~ ~ tJT<ft 

(1) 230 wqr (2) -75 7W1T (3) -23 7JTl1T 

C. ~ 311fiffl 3 OC' u. w u 3 oo 9: w ~ §lT WJTf6crmr K CfTC?T f[CI> f8Fcm frtvg fJv.fl ct ~ 
~ F Bi?T ~~¥ Effm fr I rlf?fr ~ CffT .T;TI{[ci'r MtrffT fr2lT 3TPTfr'r JI?W": t : 

(1) KF, 30° 

(2) KF/2, tan-1 (2/-J3) 
(3) Jt9/28 KF, tan-1

( 4/vG) 
(4) ill KFI.fi, tan- 1

( .J3/4). 

88.A The rate of decrease of the magnetic field with elevation on Earth's is 

(1) everywhere the same 

(2) maximum at the latitude 60° 

(3) twice at the equator compared to the p0lt~S 

(4) twice at the poles compared to the equator 

B Magnetic anomalies in the vertical and horizontal components at a station dose to 

the magnetic latitude 30°are found to be 150 and -173 gammas respectively. Then the 

anomaly in the total field would be around 

(1) 230 gammas (2) -75 gammas (3) -23 gammas (4) zero 
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C. A two-dimensional body of susceptibility K striking N30°E at the magnetic latitude 
30° N is magnetized by induction in the Earth's magnetic field F. The effective 
intensity and inclina,tion of the induced magnetism are respectively 

(l) KF, 30° 
(2) KF/2, tan-1 (2/.../3) 
(3) .J19/28 KF, tan-1

( 4/Y3) 
(4) Vf.9 KF/{7, tan-1

( .../3/4). 

89.A · r:rqr ¥grrr.1f. w wJTT7TT4t ?iiTI if~~ 1J:R1'f 7fiT # §?1 rn<T "11?1 Jtlffr 'lffT Jffl1 ;rlfir(4, 3, 8,x, 
60) fr ff'r X= 

(1)17 (2) 25 (3) 33 (4) 41. 

2x + lny = 2.1 

lnx + 2y = 1.9 
'lfiT JTTTV wA<m!Jifld ffl x=y=1.0 rw ~g., rlr \:1rf'lfiT ffltWrr 

(1)x=0.9, y=1.1 
(3) X= 1.05, y = 0.95 

(2) X= 0.95, y = 1.05 
(4) X =1.1, y = 0.9. 

C. { 1, 2, 6, 7, 8) VQf Jl'ctJ?iPRrt mPrr cffr JlifWqff 'iJi\iff?J ~I 
qmr;r I: ~·· arffm; ~ 7fiT ~ m err& rictkr 32 fflff 37 ~ ~I 
qmr;r II: ~ ~ rictkr ct f<lfli:JfitiRm mmr ':iP'fflfl'1 ~I 

(l)q;w;r I cr II wdt~l 
{2) q;w;r I wdt t, II 1f<'ffT t I 
{3) q;w;r I 1f<'ffT t, II wdt fr I 
{ 4) q;w;r I cr II 1f<'ffT ~I 

89.A If{4, 3, 8, x, 60) is a sequence of numbers generated by assigning progressively 
increasing values for the variable in a polynomial, then x = 

(1) 17 (2) 25 (3) 33 (4) 41. 

B Given that the approximate solution lies at x = y = 1.0, the solution of the following 
set of equations 

2x + lny = 2.1 
and 

lnx + 2y = 1.9 
is 

(1)x=0.9, y=1.1 (2) X= 0.95, y = 1.05 
(3) x= 1.05, y = 0.95 (4) X =1.1, y = 0.9. 

C. (l, 2, 6, 7, 8) are the partial energies of a digitized signal. 
Statement 1: There are as many as 32 signals that can generate these partial energies. 
Statement II: The autocorrelated signals of each ofthe possible signals arc identical. 
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90. 

A 

B 

(I) Statements I and II are true 
(2) Statements I is true; II is false 
(3) Statements I is false; II is true 
(4) Statements I and II are false. 

37 

rr<P fcRWc-~ # rmffJfa ~ a.(rr rr<P ~ rr? Wj P w 3[JTJWf Cf>tur 3 oo tR Jf1Tlffrrr 

rftcpv 60° <r>tur w ~ ff7rtT ff, ~ fftJT P -N s2 1ft 't!t w JlTflfc1a m ff, m- w ~ .. 
~EMtfr! 
~ Cf>tur fr 

(l)tan-'(lJ,/3) (2)tan'(IJv'2) (3) tan 1({3!2) (4) :an-{v'2J{3) 

(1) 250-.ft. (2) 330 ;ft (3) 400*. (4) 467*. 

c. ~ ~ ct ~ ~ qRiJR<t>l ct ?f1rirR ~ <;!t Wf11lT fr : 
(1) 850*. (2) 1540;ft (3) 1250*. (4) 14301/T. 

90. A seismic wave emanating from a shot point, when incident at angle 30° at a point P 
on a refractor, gets refracted at an angle 60°. If the wave is incident 52 m away from 
P, it would be critically refracted. 

A The critical angle is 

(1) tan-
1

( 1/ ~) (2) tan-1 
( 1 j -{2) (3) tan-1

( ~/2) (4) tan-{ v'2j,13) 

B The depth to the refractor is about 

(1) 250m (2) 330m (3) 400m (4) 467m. 

C. The cross-over distance along a refraction profile across this. refractor would be 
around 

(1) 850m (2) 1540m (3) 1250m (4) 1430m. 

91. A "ftiRur 1fTRriT it Vp/Vs ct 'f?J <t>T \ifPf& s<f '4T S fftJT ¢ ~ wrrr # P fftJT ¢ r;[TTTipf C!Jm <tJT 
f.tafu-.:r ~ 3R'i'Jfq fr I W ~rrf¢ ~ :JUT # 3iffv ¢ <tJT?TlT fr : 

( 1) SfuTrr :JUT 
( 2) CfiTlT 7fffr 
( 3) fcRur J!T'fTc'T 

( 4) c7&r ~ ,HtQJN:~=te=mrnil 

B P- 77ifr 8. 0 fcP. 7fr. rrfrr &. ct ~ ct iJiTJV ~ Vp-6 fcP.-.ft. rrfrr &. Clff ao fcP.-.ft. "ll7cft rrrftT ¢ 
erR # fcmr? I <:Jft" ~ ¢ rm7 W ~ F/CffT ff_ P n fc!R:r 134¢ ;J'/4 c;:ft # % ~ ~ it 
JtFcmr fiii4T \IfT1!TlT ? 
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( 1) 2 80 filuft (2) 320 f</f.Jft (3) 390 fituff: (4) 430 ~:1ft 

c Tftrf {1p f.[CP ~rrf}' f?t~ {crfWC/ff ~ rJ ~ \f(/i vfrrrcft f7rfTC! a :::;: a0 Sin ( lAJt) # ~ olor D-1 
~ $1 ~ yfdfffilll TWfT : 

(1) a0sin(wt)/ry 
(2) a0 wcos(wt)/ry 
(3) a0 cos(wt)/(t]w) 
(4) a0 w(sin(wt) + cos(wt))/ry. 

91. A Ideally it is not possible to derive the travel time of P wave from the corresponding 
knowledge for S wave despite knowing the value of Vp/Vs in the medium of 

propagation. This is due to difference in their 

( l) attenuation property 
(2) particle motion 
(3) ray parameter 
(4) wave propagation characteristics. 

B Consider a 80 km thick crust of, Vp-6 km/s overlying the mantle with P-velocity 8.0 

km/s. If an earthquake occurs near surface, at which epicenter distance the P n will be 
first t·ecorded on seismogram? 

(1) 280 km (2) 320 km (3) 390 km (4) 430 km. 

C Consider a viscous body of viscosity 1J excited by a harmonic stress a= o·0sin(UJt). 
The elastic t·esponse of the system would be 

(1) a0 sin(wt) fry 
(2) a0 wcos(wt) /1] 
(3) a0 cos(wt)/(ryw) 
(4) a0 w(sin(wt) + cos(wt))/ry. 

92. r.;cP ~ w ~-w!W<ff rrfWf?ff ctT 7flft 1 fR ~fi<r too,ooo #. f{Cf) ('f2[f rR ~ i; 20 

~ 10 Fie AID ~ 1JTW 1'fTCt 77711 r;{Jfff fc!ro' 7771 ~- lR 2 #E!Ju;s 3irtvR:1 rr-r '1'!,1'J4jd s<f 
('f2[f ~ em q; W1ft 3 F/C<Ii r::c/ tErgrr lfBr q; 2 F/C<Ii c>Rf!Cf[ff s</t ~ <riJ rrrrr # ~ tiP 
(i) rrfCRey ~ arFcRM- fcrrrrc;:r emf&~ ('f2[f (ii) !Nurr wfffli'JT{~ c-

(1) ~10 fflrr 

(1) 4.32 f<lf. ~ 

c. r;rtrr c-

( 1) 1-Fcfir 'HI'f~~cp 
(3) 2-Fcfir 'HI'f~~cp 

(2) ~ 20 fflrr. 

(2) 8.64 f<lf. ~ 

(3) ~ 30 fflrr 

(3) 4.32 1[ ~ 

(2) 1-Fcfir fc}qJt~~cp 
( 4) 2-FcPT fcJl'fl'f~~cp 

(D) ~ 40 fflrr 

(4) 8.64-k ~ 
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92. MT soundings w·e!\~ carried over a terrain. Each sounding was carried out for i 00,000 
seconds and at each second 20 stacks were measured using 10 bit lVD convertor. The 
acquired data was sampled at 2 second interval and all the 3-components of the 
magnetic field and 2 components of electric field were recorded. The d8ta brings out 
that (i) phase data shows consistent splitting and (ii) induction vectors arc negligible. 

A How many days \vou!d have been required for each observation? 
(l)~lOdays (2)~20days (3) -30days (D) ~40days 

B The total memory requirement will be 

(I) 4.32 kbytes (2) fL64 kbytes 

C. The area is 

(1) ID 
(3) 2D isotropic 

(3) 4.32 Mbytes 

(2) l D anisotropic 
(4) 20 anisotropic. 

(4) 8.64 l\-1bytes. 

93. f[Cff ~r 'lKFf ciJ 1ff"T. ~ fi ,Ji fff!JT h w ~r: 0, 1 acy 1 00 ff 1 

A fi W Y.erur ciJ ~ ~ gn:rrr acy 'ElTWff-T'if ciJ CfiT?VT ~-~ JPITW: ff : 
(1) 0° Of!JT0° (2) 90° fP2lT oo (3) oo fri2-17 90° (4) 90° ff2lT90° 

(1) ~o (2)- 0.25 (3) ~ 0.50 

( 1 ) fi T[qJ 31?1 "i/W/7ff cj) ?i'[W fr, ~ h f[ffi 1JlUT "i7TWfi "¢ Wipl•t 

(2) fi I[Cfi ~ "¢ ?1'[W fr, ~ /2 I[CP 1JlUT ~ "¢ ?1'[W I 

(3) fi \TC!i 11Ti::!! 'EfT(7ifi "¢ ?1'[W #, urqfcr;-h I[CP ~ "¢ ?1'[W I 

( 4) fi I[Cfi "f/T£Zl "i7TWfi "¢ W[W #, ~ fi I[CP JT(.;q ~ "¢ ?T<[ff I 

(4) ~l.Oo 

930 The values of a response function at frequencies Ji, h and h are 0, 1 and 100 
respectively. 

A The phase lag due to inductive coupling and conductor properties, respectively, for 

the observation atfi are 
( 1) 0° and 0° (2) 90° and 0° (3) 0° and 90° ( 4) 90° and 90°. 

B The ratio of the real and imaginary components ofthe response function at.f3 is 

(1) ~o (2)- 0.25 (3) -0.50 (4) -1.00 

C. Which ofthe following is true? 

(l)fi corresponds to a poor conductor, whilef2 corresponds to a moderate conductor 

(2).fl corresponds to a good conductor, whileh corresponds to a moderate conductor 
(3).fl corresponds to a moderate conductor, whileh corresponds to a good conductor 
(4).fl corresponds to a moderate conductor, whileh corresponds to a poor conductor. 
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94.A 100 1j~ ~ # ~m 2 fih: 1jf. fffli rik•~ 200 11): rl1? ffl!lf 500 1jf. 17)& rrqr 3Tlf?fff (qrr.g TR r:;<Ti 
'JIFI<l,?ll rfcflffUT JTlfT(fi~ fW/frlrrft 'wr 1{ crri!•H tt t J[fecrrr 1 rr<>rr«srr ff!!H rtfv1•v Jtrrff<>f r::t'~r · 

( l) 200 1ft, 201ft (2) 5001#:, 501ft (3) l foP. 1ft., I 00 1ft ( 4) } fcp:1jf., 200 1ft 

B liluf 3RT 3Tf'oFr ~ "fti:rq ff, \'R1 ef;r q lftV-plff vqJ(>fJ!}?.!{) rrT<'ii <tiT WIT (>f1(f<'f rff ff;rzf \JTTli77ft 
i:Jf(g<lffff1f 1j,l11ffrqff ~ cpJ f.1q q # Tf : 

( l) ~ JTVt1rffr efif <tiT WIT wrr-t cJE; ~ rrey ~ 'fliferur, ~F/T{f 'frc>r)' CFfT ~ tg 
7;(!1M'lf ¢;?-?J!trr f 

(2) :J''<'iff! ~<tiT WIT~ ~ 'fliferur, rtqq~iJ/d ~ ~'f ff'!!JT ~ IYiil tHif 
Cfi~ rreri!T"f"f ~ f/f!lT ~ 'fliflffUT t 

(3) ~~ ~ Cfi~ ~ rt !WI ch; ~<tf}q ?Titerur, nc('IVi/Tff ~ ~ fiWf 
rrffr'il~ ~ CliT rrQFlPf;f cttT ~Tfclffff? !JW(ff lfCi f!lftv}fFff "fliflfrur t 

( 4) ?Jklih7ll ~t 711~ rnJ'tlrrT•r cr~ !N~r dt.r ?JI~cp''m wcflfwr, f/<(f{Vi/Tff ~r lf'i ytfR)F:rrFmr ~ 
Cfi'r Q$i/1'1i'f t{g :JwW T{t:i flfU'<)'CllfffiT ?Tctlfrur t 

c. "([Cfi 1flc!T Ttffrrwr ~ Fvmr!i rnw "([Cfi 1fP2l "lfTcrt <tiT~ rmr ~ ~ rt rpFP ~ Fcmr 
# 1J.W0 f(flJT 'iifTflT ~ f 'lfJ!I f.'rqfur ~ ~ f.mfvur ffl f.1q # # Cftfrr-"fff ~ ~ ~ 
~~? 

(1) ~ fctwr rrffflfifrtd. dCjq~i{Jd 7J/i1 ~ET ~ qfW{qf'lfi 

(2) ~ fclyfr ~ r~qq~iJid ~ 3f17Cfffrr 'fliflfi17r 
(3) ~ fclyfr qRvtH¥miJ; ftc{q!(iffd fmgrr ~'lfi 
(4) <tfFJ' ¥ ~ TR fclFJrr ~f?ff<:ri; r~c;q~iJm ~m fclFJrr qfMc;rt 

94.A You are to economically conduct a magnetic survey for an ore body expected to be 
200m wide and 500m thick, occurring at a depth of 1OOm and running for about 2 km. 
The optimum traverse and station spacings would be 

(1) 200m, 20m (2) 500m, 50m (3) lkm, 1OOm (4) 1km, 200m. 

B Pick out from the following the most appropriate geophysical strategy to locate 
diamond bearing volcanic pipes in an area where other igneous intrusives are 
possible. 

(1) Reconnaissance gravity and magnetic surveys to locate areas of high anomalies, to 
be followed by seismic fan shooting for the outlines of the pipes. 

(2) Gravity survey to locate gravity highs, followed by magnetic and resistivity 
surveys to indentify regions of magnetic closures and resistivity highs. 

(3) Reconnaissance magnetic survey to identify magnetic closures, to be followed by 
detailed gravity and resistivity surveys to identify gravity lows and resistivity · 
highs. 

(4) Reconnaissance magnetic survey to identity magnetic closures to be followed by 
gravity and resistivity surveys to indentify regions of gravity and resistivity lows. 

C. Ground water occurs in isolated gravel pockets present in a thick clay formation 
overlain by a moderately thick layer of alluvium. Which of the following can be an 
appropriate geophysical strategy in locating spots for drilling wells? 

(1) Systematic electrical soundings followed by GPR soundings 
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(2) Parallel electrical profiles followed by seismic refraction surveys 

(3) Parallel electrical profiles followed by electrical sounding 
(4) Electrical soundings at selected places followed by systematic electrical profiling 

( 1) #f<ft a# 
(3) ti#r rrM 

(2)~ 

I 
(2) ctifRR aM 

I (4)~o# 

( 3 ) CJT{77![ 

c C!5'rtR -q ~ qff Cff1fr ~ ~ # -t.MT t : 

( 1) ~ ?ks<rT -q "fRft J1T'fTffT irtr-~ 

(2) ~ ?ks<rT -;; u7t7 J1T'fTffT w-~ 
(3) cp1f ?ks<rT -;; "fRft J1T'fTffT w-~ 

( 4) cp1f ?ks<rT -q u7tT J1T'fTffT irtr-~ 

(4) FTR!'m 

95. A Turbulence experienced by aircraft at higher levels is due to the breaking of 

(1) Ross by waves 
(3) sound waves I 

(2) Kelvin waves 
(4) gravity waves 

B The fog occurring over the Indian region is of the type 

(1) radiative (2) advective (3) frontal 

C Visibility is reduced in the fog due to the existence of 

(1) large-sized cloud drops in large numbers 
(2) small-sized cloud drops in large numbers 
(3) large-sized cloud drops in small numbers 
(4) small-sized cloud drops in small numbers 

96. A 4191fV.S&f qff ~ rrrr<f ~ \1iVff (CAPE) "f/W TR f.r4v #: 

(1) C/191f0>5&f qff ~ iFifff 
(2) q 19'1 u.s C9 qfJ TTffrvr \1iVff 

(4) valley 

( 3) 419 Jj u.s C9 :fuir; vrT v:rmJ # ?J?fff 'ficwr qff fjlfflT f1C/i \'JOTll't lifTffT fr, qfJ 13 f<d]C/(fiH/ 

{ 4) :mrrfrrrr ~ ~ 

( 1) ~ rt ~ rt fWJ v:rcrtt \jf(>f <liT ~ rrrq f1C/i W7 ffll 

(2) 4191fO>Scf/4 ¥r <liT v:rmJ # ?J?fff 'ficwr q{j fjlfflT f1C/i ~I 
(3) q]91fuoscfl4 yv, 41T TTffrvr iFifff <liT m '11' 1Jfll # ~ m 1 

( 4) #P7r-rmr CJ1T oqr <liT ~ f1C/i wm- m 1 
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( 1) IJ.cf1f11fl· "i/i~v fiVTf oor Tlftqqmlft vW/t uoflr 
(2) rrltiJ111TT1fJ' f/i~q.r mir fTi!1T rt,tflJTift vr~ rttTf 
(3) amtlfTift 7JW'ffT fftlr · 
< 4) w~tm ~ VR<rt WH ~ r'f'ilr 

96. A Convective Available Potential Energy (CAPE) of the atmosphere depends on 

( 1) potential energy of the atmosphere 
(2) kinetic energy of the atmosphere 
(3) buoyancy of the atmospheric parcels lifted from the surface to the level of free 

convection 
(4) incident solar radiation 

B Convective Inhibition Energy (CINE) of the atmosphere is the energy required 

(1) to heat the surface water up to the threshold temperature for convection to occur 
(2) to raise the atmospheric parcel from surface to the level of free convection 
(3) to increase the kinetic energy of the atmospheric parcel to twice its original value 
(4) to cool the boundary layer air to stabilization 

C Atmospheric response to convective heating at the equator is 

(1) Kelvin wave moving eastward and Rossby wave moving westward 
(2) Kelvin wave moving westward and Rossby wave moving eastward 
(3) gravity wave moving downward 
(4) mixed Rossby gravity wave moving upward 

. ( 1) WR Clft '!~Tift W YfTfT wfflfr flr. W if 
(2) VRff{ qft yrft # tdi1rr wfflfr, frJr. '([fC'; if 
(3) ciffTf 'lf/lTilf1f if fi7Tff WH fdi1rr wfr/rrlH fliT ~ 

( 4) tdi1rr wfflfr fliT ~ T"f<P 

B V'RlR ~ if TTW'f-~ ~ ~ w ~ <R/1' tr: 

( 1) qrrm:/t-'f/1ff w 
(3) «tRctwrfJ w 

(2) q1fl7'11 w 
(4) P!:mcf}l{"f w 

c. V'RJR ~ w ~ 'lffl; ~ 'iff m -w ~ '\if1'ff ~ w crofffr tr FcP 

(1) ~ 'R1# w ~ arfojcp tfl 
(2) TTW'f-'fff? -¢ l:liW ~ EM-EM 'f/CffT tr 1 
(3) TTW'f-WW cff 1:/iW ~ ffl;/t # 'f/CffT tf I 

(4) w 'iff 7ft 'l#c1t w ~ Mw tr 

97. A Radar reflectivity is measured in units of dBZ,which is 
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(1) received power at the receiver of the radar in milliwatts 
(2) transmitted power by the transmitter of the radar in kilowatts 
(3) ratio of the received to transmitted power in the log scale 
(4) coefficient of reflection of transmitted power 

B Melting band in the radar picture indicates the presence of 

(1) cumulonimbus cloud 
(3) stratiform cloud 

(2) cirrus cloud 
(4) noctilucent cloud 

C. Convective douds can be identified on a radar screen by observing the reflectivity 
which shows 

( 1) high reflectivity at lower levels 
(2) slow decrease of reflectivity above the melting level 
(3) rapid decrease of reflectivity above the melting level 
(4) constant reflectivity throughout the height of the cloud 

(1) ~ "<IT uf?t#iMlrfJ sf ~ fr I 
(2) c/icm ~ if ~ fr I 
(3) ~ u/diifficllrfl sf WMft fr 1 
( 4) o:r rr'r ~ fr. "if u!Hiiffi<tufl 

( 1) 1JlGjW 31TfflVUT wTll 
(2) ~ 4Rtlii'<VJ !/7}7r 

(3)~m 
( 4) ~if rrttffiRrrf m 

C. IJff!f o ~ r/i F£*r ctr ~ "lfff1 ff'€lT $ arerm t. cmR31'rfm:r qc;r <t czil;rcp # 20 cos$ ff'€lT 

20 sin$ iFit rrcr ~ ~ 1 "iJf7lfctJ rrcr 20 cos$ cir <rSff ~ ryiff ~ \Jf7ffT, rrcr 20 sin$ 
~Jitfffi:r r;rrq(>{ ~ fr cr f # ~ #IRrr liiTffT ~ i 20 sin$ cir ~ IJfT<t ~ ~ <PT 
"fffF{UT fr fcp 

( 1) 20 sin$ <PT l[ilJ ~ 312f ~ rr.w Cfff YiTtr wfirmfr <t Jl(1fClT <JffP 3tff ryiff fr 1 

(2) ~ r/i F[.uf.:r crft ~ "lfff1 <t elfr1vr EfC?fi # 20 sin$ ?'Ml ??Jffff fr 1 

(3) <iFr't TJ7Nrcif # 20 sin$ ~ ~ ??Jffff fr 1 

( 4) -::rar ff'!.7 \3"'i7£f arfflW! # 20 sin$ <ffT 4R"lfTUT JlRrqJ fr 1 

98.A Cyclostrophic flow in the northern hemisphere 

(1) can be either a cyclonic or anti-cyclonic flow 
(2) has to be a cyclonic flow only 
(3) has to be anti-cyclonic flow only 
(4) is neither a cyclonic nor an anti-cyclonic flow 

B The theorem which provides the most general relationship between circulation and 
vorticity is the 
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(I) Gauss divergence theorem 
(2) Bjerknes circulation theorem 
(3) Stokes theorem 
(4) Kelvin circulation theorem 

44 

C. The expression for Coriolis force has both 20 cos~ as well as 20 sin~ terms, where 
0 is the angular velocity ofEarth's rotation, and~ is the latitude. While the term 20 
cos~ is not given much importance, the term 20 sin~ is called the Coriolis parameter 
and is denoted by f. The reason for the importance given to2Q. sin~ is because 

(1) 20 sin$ has a physical meaning and is nothing but the planetary vorticity 
(2) 20 sin~ is related to the horizontal component of the angular velocity of the 
rotation of the Earth 
(3) 20 sin$ has opposite signs in the two hemispheres 
(4) 20 sin$ has higher magnitudes over middle and higher latitudes 

99.A cr~Wur-~ ~ ?llfl if ~ lfBr ct tJirJV ~ if cfJE/~1!.!1)4 fTTCT m ~ ~: 
(1) iJfflV if $kr fTTCT ~ crflrur if iFUf fTTCT 

(2) crfffrur if iJfflV fl7ff ~ fTTCT 

(3) ijfffl" if iFUf fTTCT ~ crfffrur if Wffr fTTCT 

< 4 > f.mft wvr if wrr· w wm fTTCT f{fi wmw w 'flitR}' V?~W if iFUf fTTCT 

B cr-rr ~ ?llfJ if '~fEZ~~ 'iffffiiTff '!fW vem <ff tJirJV ~ e:Tct ·~ 1 

(1) ~fTC 

( 1) 47fjlf!f.Sc;f}4 ff'UT ~I 
(2) lf6/WJJ</t4 ff'UT ~I 
(3) qJfjlfU.S& lf&N1JJI</t4 ~ ff'UT ~I 
( 4) qJfjlfO<S(>J 3/~C/}Iflf.S(>J ~ ff'UT ~I 

99.A Meridional temperature distribution in the troposphere over the Indian region during 
the southwest monsoon season is 

(I) cold temperatures to the north and warm temperatures to the south 
(2) constant temperature from the south to the north 
(3) warm temperatures over the north and cold temperatures to the south 
(4) cold temperatures over the land in the lower levels and warm temperatures over 

the ocean in the upper levels 

B Mid-:tropospheric cyclones occur in the SW monsoon season over 

(1) Gujarat Coast (2) Head Bay of Bengal (3) Kerala coast (4) Andhra coast 

C. ENSO is an 

(I) atmospheric phenomenon 
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(2) oceanic phenomenon 
(3) atmosphere-ocean coupled phenomenon 
( 4) atmosphere-lithosphere coupled phenomenon 

A (1) 3lTl'TJW ff7T! 

(2) rPl fill! 
(3) Jm! ~ rrrq 

( 4) 3-l'm!Cfi mrr 

(1 ) Fcrfc/i?TJfrlf i3? r4/ct> i( 0/ 

(2) "ffFFrvf qJT Tff IJiUf 

(3)~ 
(4)~~~ 

c . 0' 0 e ar:rr z qfr Jfi1'm:" fcrJ:rq fTTT!, rPl fcrJ:rq ff7T! r:;ci fPtrrr &rr s<J; fciR.ft Jmf rmr, vm 31'!wicff nrrr rjrmT <ff ~ <tuft # FlCrfT ~ c#t fcrJ:rcr ~w w 3Tfimerur t : 

(1)(80e/8z) '3/iOJif'ict> "t1 
(2) (80e/Oz) ~ "t1 
(3)(00/oz) ?liUI/Mct> t 1 

(4) (00/oz) ~ "t1 

100. The temperature attained when moist air is saturated by isobaric cooling is called 
A 

(1) virtual temperature 
(2) equivalent temperature 
(3) wet bulb temperature 
(4) dew point temperature 

B Instability of air parcel is reduced by 

(1) radiative heating 
(2) latent heat of condensation 
(3) entrainment 
(4) vertical upward displacement 

C. Criteria for potential instability in a moist layer where the dew point temperature 
rapidly decreases with height is (taking 0, Oe, and z, respectively as potential 
temperature, equivalent potential temperature, and height) 

(1) (80e/Oz) is negative 
(2) (00e/8z) is positive 
(3) (00/&) is negative 
(4) (00/oz) is positive 
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A ( 1) JlTlNifO.Y(iJ CffT Jr#rrff! 

(2) ~ ct ~cTftlf ~ cpr 3f{Wc:q 

(3) arcrmrrrrr emr ctt ~ w SfifTf1fC5 ~ Cfi'r 'flffff w ~ ~ 1 

(4) ~ff ~ qff ~ 

( 1) 7ffl ct # w !J?ffll Elrrf(¥1Cff arrffl <k ffP.lT 1}-rr ct "!lftrf w ~ Wtl!fTfififf ck 1 

(2) 7ffl ct flU~ 7f !J?ffll SJ~ Jrrffl cff: am 1}-rr ct # w ?FJ:ll. ?ftunflfm "i#fr 1 

(3) itf! c# fM W !]?§ll ~ a:rmw ~ Cf2H W ct # rw !fl?ll. ?flilfTfi1Cif cfffr I 

( 4) 7ffl c# IJU[ 7f ~ ?fl"UfTfflCff 31rffl ck -w:rr W <ff tfit· W !Fill Sli'llffl"cff "i#fr I 

c. itff w ~ rrq; ~ 31TWFf ct fc1clm:r edt rnr<>ft ~ "([lfi '~ rffrt edt ~ w- omr 
"D" 1 w ' w>rnfrrrr -;fro' ~ ~rq; 

( 1). ')fl UJ/ffl(/j ~ (/j"f f[fP ~ C[f1\S 

(2). ~ ~ cm f!Cff arc;m C[f1\S 

(3). ')fl VJ]ffl(j) ~ (/j"f f!Cii ~ C[f1\S 

( 4) EFfTf11lff ~ 'iff{ f!Cff cprtl C[f1\S 

101. A Fair weather electric field is maintained in the atmosphere primarily due to the 

following reason. 

(1) existence of ionosphere 

(2) existence of Earth's m.agnetic field 

(3) existence of precipitation currents which bring positive charges to the ground 

(4) presence of thunderstorms 

B The distribution of electric charges in a thunderstorm is as follows: 

(1) Main positive charge centre at base of the cloud and a main negative charge 

centre at the top of the cloud 

(2) Main positive charge centre at the centre of the cloud and a main negative charge 

centre at the base of the cloud 

(3) Main positive charge centre at the top of the cloud and a main negative charge 

centre at the base of the cloud. 

(4) Main negative charge centre at the centre of the cloud and a main positive charge 

centre at the base of the cloud. 

C. The first stage of development of a lightning discharge from cloud-to-ground is the 

manifestation of a 'stepped leader'. The 'stepped leader' is an 

(1) invisible shaft of negatively charged ions 

(2) invisible shaft of positively charged ions 

(3) visible shaft of negatively charged ions 

(4) visible shaft of positively charged ions 

102.A 4tfflfflm mylfii\!J& T; 0°#. w i1iW <ff fiT'# T; 'ifTHl T; wrft edt 'ff1fi1ft ~ :3Tflirr ~ ~ 

~ 
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( 1) CTNfl/4<'11 4f!Jqo;s& 1f ctH<:414 ~ Cff! ~ #I 
(2) Cli!J'fiiJk.f 1f fi!R;r& ffTCl wrtift ~ <ff fml ar:FlJ!f "~if if I 
(3) qJ'fflf¥1> iJI!j"fO;g(if # f1fP:m 31ftt'titj'dffl f«& dt 1% # ~ iWft ~I 
( 4) CJI'fflfclttJ i:II!J"'O:S& # 3/nfemm!J ~ Cff! !ffClfffT Cff1J t 1 

(I) <Wr ~ ~ ~ crrrf ~ <1ft JlTI1T7l (fQ] ~ tJlfft i! I 
(2) &fcMJcf)Cijd ?:CfTll ~ ct czm # fPr ~ ~ otff ff I 
(3) &fr!WJcf)C/ja ~ ~ Cflff ~ qft m ffiff ~ m-at i! 1 
( 4) ~ ~ cff OlJl1 # 31k'!WJtfJ(J[ff ~ ~ ~ lMt if I 

C. Jfi51dJcfJ4 l1P;r <ff "i/f/lRff "kEJ qft gc;m "if ~ qz:rfCRVT ct q;qRf11fflT # crof qft 3TfETcp mfrl<hdl 
~~{cp 

( 1) ~ q;rm:fJ W Cff! ~ Tffr7 Jr!E/cff ~ ~I 
(2) ~ q;rm:fJ W 1f ?:CfTll ;;;rc;r Cff! ~ 1fT7IT ~I 
(3) qmftrft<:r ~ W Cff! fJ&l7 1{ ~ Cffl7RfT W ~ <1fT W(§<[T 3lfE/c:p ~I 
( 4) '"li5fd1tfl;q CfiCl7?ft 1f<J <tff fJ&l7 1f ?1!Ji.FT Cffllmt w ~ <TiT m ~ ~ 1 

I 02.A Homogeneous nucleations of water in vapour at temperatures above ooc are 
extremely rare in the real atmosphere since 

( 1) lower availability of wettable aerosols in the real atmosphere 
(2) temperatures encountered in the atmosphere are not conducive for homogeneous 

nucleation to operate 
(3) the observed supersaturation in the real atmosphere hardly exceeds I% 
(4) lower availability of hygroscopic aerosols in the real atmosphere 

B The Bergeron-Findeisen process is one in which 

(l) the warm cloud liquid droplets grow to raindrop size 
(2) the ice crystals grow at the expense of supercooled liquid droplets 
(3) the supercooled liquid droplets grow to raindrop size 
( 4) the supercooled liquid droplets grow at the expense of ice crystals 

C. The cumulus cloud in a marine environment is more likely to precipitate than a 
cumulus cloud over the continental region. The reason for this is 

(l) the marine cumulus cloud has higher vertical motion 
(2) the marine cumulus cloud has a larger liquid water content 
(3) the number of cloud droplets in marine cumulus cloud is more than that in a 

continental cumulus cloud 
( 4) the cloud droplet size in the marine cumulus is larger than that of a continental 

cumulus cloud 
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1 0 3 .A FPTfil 1 ooo tiP. m; yfrr WI 11}: cff 1Tfffflf.W cff i'JiTTf 1 o 11}: yffr W: '~Tiff c/ff c:ffflvft qq.:r "tf(>f ?Eft g. I 

~ 'if)l{ 1j'I'TtiP 1 X 10-3 it, nt r{C/f! cFffil qfJ' 'IJ&T'iiPfJ' : 

B errm A cP' ~ ~ 30°6" w qq.:r Cff1' qpff anv ~ f!Cli 729 fcP.tft c#t f/C~lW 'i.~ ff~ f;[ilpFf 

lfiF-T rJPft ( N=~ 

(1) 100 fq 

(1) 10-6 ~ rrfrr t/rf 
7ft 

(2) 10 N (3) 1 N (4) 0.1 N 

103.A A southerly wind of 10m s"1 is blowing over an ocean of density 1000 kg m·3• If the 

value of the drag coefficient is 1 x 10-3, then the magnitude of the wind stress will be 

(l) 0.1 dyne cm"2 (2) 0.1 N m"2 (3) 1 N m"2 ( 4) 100 dyne cm"2 

B With reference to A above, ifthere is a coastline of729 km to the left of the wind at 

30°N, the magnitude ofEkman transport will be (Sv =Sverdrup) 

(1) 100 Sv (2) 10 Sv (3) 1 Sv (4) 0.1 Sv 

C. With reference to A and B above, if the wind speed becomes zero at a distance 100 

km away from the coast, the wind stress curl would be 

104.A V# cot qmfqfif VT!Jff ~ ~ ~ rtR" W iJfWlT!I fMT lfi57'H!]tl4 ~<Tit JrllTfciff fiJmr t I 
~ # ~ ~ ~ W 31T\if !WiR!c>"C'< # i¥,T t I 
JWfT W1Tlf CffTN cff ~ ~ ~ lfi5NI/1J'< # f1!Fcrilff ~ W1flT §3TT ey : 

(2) Tfffl 11/l!RfT;r ( 4) wt 1fllffltR 

B Fcifci<Kr ~ 7{ l'{fJq (>fqDifflii ~ JTTll(fift Cfl7'ITif\ifT C/ff ~ §3TT fMT '40 F/CrfT 'Hllf/"'4d47 

~t: 

( 1) tt!R1Pl41 WCfUTfTT \Wfrrfcr F/CrfT 

(2) t:fffflPI41 WCfUTfTT ricPc FlC""fT 

(3) ~ ~ vfcRur F/CrfT 

( 4) ~ qru:{\jf F/CrfT 
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C. ~ lj£5/f/I'N if rrEm rtmft \jrif[ ~ ~ IJiN11j,'i~ ~ ~ ~ w ~ 
JriW[ ~ ~ it <!'liiFcri QiJ 

(1) ~ 3/c;c::/R<h cff lf)&/(YICJvfllJ Jl?iq;rur lPT ~ CfmfT it I 
(2) 31<:;&1R<h "if ~ <h'tifrr '514liffll{s <Pt !Jiffl <tmfr it 1 

( 3) 31<:;, JR Ch 1fiJTf177T? "flfr mnfT vrc;;r <Pt 7JVI1 <tmfr it 1 

( 4) 3/.d'<lBlJChRil<ii 3Tfi:rmT!r lfffl (ITCZ) <Pt ~ qmfr it I 

104. There are a number of marginal seas, whose evolution has influenced ocean 
circulation and climate on a global scale. Of these, the Mediterranean Sea is 
important, which is connected today with the Atlantic Ocean through the strait of 
Gibraltar. 

A. 

The Mediterranean Sea was isolated from the Atlantic Ocean following the sea level 
fall for a short period during the 

(1) Early 
Oligocence 

(2) Late Miocene (3) Late 
Oligocene 

( 4) Early Miocene 

B The isolated Mediterranean Sea developed high salinities and voluminous amounts of 
evaporites and this event is popularly known as 

(1) Messinian Salinity Anomaly Event 
(2) Messinian Salinity Crisis Event 
(3) Mediterranean Seaway Closure Event 
( 4) Mediterranean Evaporite Event 

C. The amount of high salinity, warm Mediterranean outflow water entering the Atlantic 
Ocean has a major influence on the global climate because it will 

(1) affect the thermohaline circulation of the North Atlantic 
(2) release dissolved C02 into the Atlantic 
(3) warm the Atlantic Ocean surface waters 
(4) affect the [ntertropical Convergence Zone (ITCZ) 

105.A 'WJ,t:\JIR if M'm I[Cfi ~ rf(T{ it (ff!.lT Fe(II) r;ci Fe(III) ct wr if~ it 1 ~ ~ 

~it, ~ 3//f~ _wrr # 

(1) Fe(II) ct \fUlfflf m 1 

(2) Fe(II) ct ~ Mt 
(3) Fe(II£) ct ~ m; 
(4) Fe(Il) r;ci Fe(III) cfrrfi ct ~ s'M't 

( 1 ) (N a+ & S 0 /·) (ff!.lT t"EEiRff fliT 3{f{l1fll 

(2) (Cal+ & C !") (ff!.lT rmfT 0CfUT 

(3) (Na+ & N03-) (fi!.lT ~ fr111frr 

(4) (Ca2+ & HC03-) (fi!.lT ~ iTc7T <hT 3{f{l1fll 

S/46 BJ/13-2AH-4 
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C. 'H!ji:Vt& fP!.lT rr-4/vr& 1[ 'i.lfi'IT A aJ1v B eli Jl~.JLTI?T lff'f!lf. 4.2 X 1 04
: 1 (72ff 6: 1 £!I A (72ff B <ff 

frrcnv:r V{'1fl/Cfff{q"f w Jr;]W<T i.~· 

(3) 2.5 X 105:1 

1 OS.A Iron is a trace element and is present as Fe(II) & Fe(III) in seawater. In their vertical 
profiles, at the oxygen minimum layer 

(1) Fe(II) will have maxima 
(2) Fe(II) will have minima 
(3) Fe(III) will have maxima 
(4) Both Fe(II) & Fe(III) will have maxima 

B Which of the following represents the predominant cationManion pair in river water 
and what is their origin? 

(1) (Na+ & S042
") and weathering of gypsum 

(2) (Ca2+ & Cl") and cyclic salts . . 
(3) (Na+ & N03") and dry deposition 
( 4) (Ca2+ & HC03") and weathering of carbonate rocks 

C. The ratios of elements A and B in seawat~r and river water are 4.2 X 1 04: 1 and 6: 1, 
respectively. The ratio of residence times of A & B is 

(3) 2.5 X 105:1 

1 06.A ~ >riffT'{ <ff ~ <ff fTr.IJTUT tff:;# (A, B fP!.lT C) 'if (>fC{Uff({ -q'erf qfT ~ q{ffl)~¢1</ {£r:;f 
# ~ Tflft '!1 A, a (72ff c w ~ .. 
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A B C 

(1) A~ f1'rfWn 0; B 8TW·~ trreyC ~ ~ frt 
(2) A ~ ffl:afffl' 0; B 8TW ~ fr rrey C ~ fr I 
(3) A 3TfP:r<!J ffl:afffl' 0; B ~ fFrfmr fr rrey C 8TW ~ fr I 
( 4) A ~ f1'rfWn 0; B arf?rq, vRfrfffl; rrey C 8TW ~ fr I 
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B V?ff ~ rr<rfr<r ifffcrq; qr:M rmrr ~ vir~~ lfiqJUJfcJ(/} Fcmc-7 3TJ17C1 'fffflT ~ vir~ 

~vet~~ <ff ~ qff V?ff # q)1{(<1) wnr ~llllf ~ ~ ~ q;p:r ~ 
*rr~: 

(1) ~~vet C02 q;r <tJ<>T W?r 
(2) wrMT ~ vet C02 q;r '!J"fPI B=JtVVi=¢ 

(3) ~~vet C02 q;r <tJ<>T f.'!Jt\1\Jf(/} 

( 4) wrM't ~ vet C02 q;r f!J<>T W?r 

C. V?11 ~ ~ T; C'fflT'R7T ( S) Clff Mc7vr m f7PlT v:r:Ffr atrr # fcli. 7ft T; c;!t (D) <ff {trr <ff 
~ # WTTW!UT fi4'1¢'<Uf S =- 0.8 D + 40 ~ fc/Rrr '1fllT I ~ ~ T; C'fflT'R7T 

~ ~ 1ft fl7ff fMr I 

(1) 40 ~7ft (2) 32 fc/i.lft (3) 50 fc/i.lft (4) 40.8 fc/i.lft 

1 06.A The vertical profiles of salinity distributions in the mixing zones of different types of 
estuaries (A, B & C) are presented in the figure. Identify A, B and C. 
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I 
I 
I . 

A B C 

(1) A is vertically mixed, B is slightly stratified and Cis highly stratified 
(2) A is highly stratified, B is slightly stratified and C is well mixed 
(3) A is highly stratified, B is vertically mixed, and C is slightly stratified 
( 4) A is vertically mixed, B is highly stratified and C is slightly stratified 

B An estuary receives significant amounts of organic matter, which undergoes microbial 
decomposition within it causing the ratio of primary production to the community 
respiration to be less than 1 ( <1 ). This estuary will act and serve as 

(1) autotrophic estuary and net source of C02 
(2) heterotrophic estuary and net sink of C02 
(3) autotrophic estuary and net sink of C02 
(4) heterotrophic estuary and net source of C02 

C. In a well mixed estuary the correlation between the horizontal distribution of salinity 
(S) and the distance in km from the sea end (D) evolved a regression equation as 
S =- 0.8 D + 40. The salinity intrusion in this estuary would be up to 
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(1) 40 km (2) 32 km (3) 50 km (4) 40.8 km 

107.A q;)~l$w "ifft '?'iff IfiJfflff ~ V'!lff Wcflft ffTCff 'iffT ~ 11fi'ff iiflfff '0-1 ~ wffl arf?l'lff 
~ 'iffiH rrmt \ifl?Pft ? 

( I ) rrftipff awt ?'fTITV ct rrc:ftrr Wfiift J1CTfi7CfY 1{ 
(2) ~ qft ?Imfr q} rrc:ftrr mrtft JTifflTi:T 1{ 
(3) TfP2l ~ 11t:l'tff<N cff rrc:ftrr "fffltt ~ 1{ 
( 4) fiff:JN ffflfFft-~ 1{ rrfffl1tT Jwt ?'fTITV 1{ f.ttMi«r afCRflC:Y 1{ 

(I) ff'fJfl ~-"fffltt flTTf 
(2) ff'fJfl ffCI1lTffT 

(3) (ffl{ iJ((>fi/)ffl 

( 4) 'iff1f ~ J(>m/RJtlmrniJI=fl 

C. Wl'tf!jit)' 1{ ~ iiiNT WlflJcmc.ff '# ~ 6f!.fliti/1fll 'fff11 1{Ci fffrrrrft WIJl/i/1fCi1)' 1{ 31Rr'iff ( crfffn· 
rrcrrf) lfft{t '0- I "Cfr1I ~ Jwt 'tfl71V 1{ 'l/6 W[f& 'iWfft ~ '0- fcl; 

( 1) '$NT flTTf Jli/1/WW':tc?Jtto/ W qqrff '!I 
{2) WJrr flTTf Jli/1/ilJW':tc?JtlO/ W C/fofrr 'iffffl '!I 
(3) crfokr (iJ7fUfffT 6rtlf/C:il1rt7 cff ~ mPMNi/1 '0-I 
( 4) \fifNrfr ~ lfF'RJ.'f w C!Mr 'ifffflT '0-, w ~ w Whr ifiN ct \JfWCTUr em 'iffR11T rrrmr '0-1 

107.A A particular species of foraminifera is considered to be an indicator of colder sea 
surface temperatures. Where would you find them to be most abundant? 

(1) In the modern surface sediments of the Western Arabian Sea 
(2) In the modern surface sediments of the Bay ofBengal 
(3) In the modern surface sediments of the Central Indian Ocean 
(4) In the sediments of the Western Arabian Sea deposited during tl}e last glacial 

maximum 

B Higher oxygen isotopic ratios in the ocean water can indicate 

( 1) higher sea surface temperature 
(2) higher salinity 
(3) lower conductivity 
(4) lower dissolved oxygen 

C. In the oceans in general, the biological productivity is lower during the warm periods 
and higher during the glacial periods (increased winds) . But in the Western Arabian 
Sea, the trend is opposite. This is because 

(1) warmer temperatures suppress photosynthesis 
(2) cooler temperatures enhance photosynthesis 
(3) higher salinity is detrimental to productivity 
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(4) wanner climate enhances the monsoon, which causes the upwelling of cold waters 
from below 

{ 1) 4N 4'<'fC/Cfi}. CfiT r!Ttfq; ffrif N/rf <ffRT I 

( 2) 4/i:: 4C/ '<"'CJCfit c$ ?1f1!.T riTtiq; fRi!IT c$ /W)- ?W;f CffRT I 
(3) '16Nfjt:}' CfiT ~ C/RWI 

( 4) ~ tgfR>tctil3# ?ffT V[Wf <ffRT I 

o) uJ{ql(qqCfj (ft!!T 4/i;4l('wt>, c:TrrT w ~ crMrr m, 
(2) 4/i;4'<'1CJC!if ?ffT ~ ~ 6} WCIKfT ~ W1J 'llfUJ'<"'CJihf c$ ~ C!iT CfE:f.r lffTrr I 
(3) 4/C: 4 '<'fC/iht CfiT ~ ~ 6} WCIKfT ~ W1J 9/fiJJ'<"'CJC!iT CfiT ~ Cfi71 6} Tf/7liffT ~I 
c 4) 47 c; 4 '<'1 C/ m (ft!!T 97fUJ '<"'C/Cfi, c:TrrT ct ~ (/f7f m , 
rrrr:rr 3/WCi prqfr 1[fg # \WPTf oTrrr ~ : 
(1) ~ 
(3) 4N4'<'fC/Cfi 

(2) !T<lR7 

(4) 41C:4'<'14ih vE/ 9/fU/I.('fqCfi frrr:or ~I 

1 08.A The main contribution of marine bacteria in biogeochemical cycles is to 

(1) provide nutrients to phytoplankton 
(2) compete with phytoplankton for nutrients 
(3) pollute the ocean 
(4) create toxic blooms 

B If the zooplankton feeding keeps pace with the rate at which phytoplankton divide 
(i.e., grow), 

(1) both the phytoplankton biomass and the zooplankton biomass will increase 
(2) the phytoplankton biomass may remain the same, but the zooplankton biomass 

may increase 
(3) the phytoplankton biomass may remain the same, but the zooplankton biomass 

may decrease 
(4) both the phytoplankton biomass and the zooplankton biomass will decrease 

C. Phytodetritus is caused by dead 

(1) fish 
(3) phytoplanktons 

(2) corals 
( 4) phytoplankton and zooplankton 

faecal pellets 

( 1 ) 1 8 o 1'1: # ~ TJ?1r V6't "C/7N '31'JJ7Cfif2 w;; (ft!!T '3 q) I'JJf mf2 fi<ii \if('? 1 
(2) 18°1'1: # (/f7f ~ ~ "C/7N ~~\if('?/ 
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(3) 18°#. w C/i1f ~ wr-f cm>t ~fTrif f[fi eq)w/q>fai(tiJ wc>r 1 

( 4) 1.8° W: w ~ TfVTT w-;f "ifiN f[c/Tll iff& I 

B rrcrrc>r-ffltvw fl7:lTFit Clfr ~ 1fffl if filrrrw 'ifif "iffl11T if ;;;ff arfflfr frtcrr Clfr FTCrfT {f 1 >fCI7N f<#ulrr 
'f!'irff C~fUfrr ff~ffr ~ : 

( 1) rft/TC'T l{RT ~oV IT(f!R CffT frrtflqu[ I 

(2) 'iJ:f/TTfeRt~ flcl/FlT cff fflP-1 WIT(# 'ifif JTRrc/i Wrr<!f I 
(3) rrcm# Effff w51ifM ~ 'ifif f.'r(j(fjlff.., 1 

(4) rrcn<? fi'lff<:m'f 'ifif ~ 9Jt&-1¢13it mw ~ 1 

c. "lffPflT SJTT "t/l!)"'fJ<>fi~ qffrf.:r <s74Twm{.s artftrqr cwr rrm- d<;rr:tmrt W?Jt:rt& ct qff-Jotc fflTlFf 1( 
qfVtlffrr ct rr!Vuf!1T rffiT : 

(1) ~tM& if col Clfr -qffffflr rrm- rrcrr& "ilfT ctiMI)¢voJ 'llfrrll'f if crefrr 1 

(2) w!)r:vm if co? q,'J wir.rtr rtWT JIClT(>f)' qft ~flq;vur Tffff<IT if frrwrc 1 

(3) ~ 1{ col Cb?' wtr.m lf fl'rrrcfC n'elr rrcnwt q,'t c#-~Rflwrur Tfffrllr 1{ crefrr 1 

(4) Vf!lffiJIN if COl" qfr wiffftT Tf "tiBfTJ d'e/( JIClT(>f)' qfT i{i(Y(.fl(/}i!UJ 'Tffrr<ff if fi'mcrc'l 

109 .A In their global oceanic distribution, coral reefs are limited to the shallow 

( 1) tropical and subtropical waters that remain warmer than l8°C 
(2) temperate waters that remain cooler than l8°C 
(3) tropical and subtropical waters that remain cooler than l8°C 
( 4) polar waters that remain warmer than 1.8°C 

B Coral bleaching causes high mortality of corals and is an event of great concern. 
Coral bleaching is described by 

(1) deposition ofCaC03 by corals 
(2) more association of calcareous algae with corals 
(3) expulsion of symbiotic algae by corals 
(4) eutrophication and by algal blooms in coral reefs 

C. Increasing atmospheric C02 partial pressure and subsequent changes in seawater 
carbonate chemistry will cause 

(1) increase in seawater C03
2

" concentration and coral calcification rates 
(2) decrease of seawater col· concentration and coral calcification rates· 
(3}decrease in seawater CO/" concentration and increase in coral calcification rates 

(4) increase in seawater C03
2

- concentration and decrease in coral calcification rates 

( 1 ) '!FIT& v:tirlJ rff fflP-1 'ffcrWft I 
(2) '!FIT& ~ ~ if Effift I 
(3) ~ rr<r ~ rffiT I 
( 4) ~ afCff JTR/cn rWrr I . 
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(2) 10 #1ft 9ffr #. 

(1) 1 (2) 100 

110.A Ifthe ocean is in geostrophic balance, 

(1) the currents will vary with time 
(2) the currents will be in steady state 
(3) non-linear terms will be large 
(4) Rossby number will be large 

55 

(3) 8.5 #.-;fr. 9ffr #. ( 4) 0 #1ft. 9ffr #. 

(3) 0.01 (4) 0.1 

B In a barotropic ocean, the speed at the surface is 10 em s-1
• The speed at 100m depth 

will be 

(1) 5 em s-1 (2) 10 em s-1 (3) 8.5 em s- 1 (4) 0 em s-1 

C. The Rossby number for a mid-latitude ocean current of 1 m s-1 over a distance of 
1000 km will be 

(1) 1 (2) 100 (3) 0.01 (4) 0.1 
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