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INSTRUCTIONS

1. You have opted for English as medium of Question Paper. This Test Booklet
contains one hundred and ten (20 Part‘A’+50 Part ‘B’ + 40 Part ‘C") Multiple
Choice Questions (MCQs). You are required to answer a maximum of 15, 35 and
10 questions from part ‘A’ ‘B’ and ‘C’ respectively. In case more than required
number of questions are answered, only first 15, 35 and 10 questions in Parts ‘A’
‘B’ and ‘C’ respectively, will be taken up for evaluation.

2. Answer sheet has been provided separately, Sheets for rough work have been
appended to, the test booklet. Before you start filling up your particulars, please
ensure that the booklet contains requisite number of pages and that these are not
torn or mutilated. If it is so, you may request the Invigilator to change the
booklet. Likewise, check the answer sheet also.

3 Write your Roll No., Name, Your address and Serial Number of this Test
Booklet on the Answer sheet in the space provided on the side 1 of Answer
sheet. Also put your signatures and date in the space identified,

4.  You must darken the appropriate circles related to Roll Number, Subject
Code. Booklet Code and Centre Code on the OMR answer sheet. It is the
sole responsibility of the candidate to_meticulously follow the insirnclions

iven on the Answer Sheet. failing which, the computer shall not be able to
decipher the correct details which_may ultimately result in Joss includin
rejection of the OMR answer sheet, '

5. Each questions in Parts ‘A’ and ‘B’ cairy two marks each and Part *C” questions
have three sub-parts A, B and C carrying 3, 3 and 4 marks each, respectively
(total ten marks). There will be negative marking @ 25% for each wrong
answer in Part ‘A’ and ‘B’ and no Negative marking for Part *C”.

6.  Below each question, four alternatives or responses are given. Only one of these
alternatives is the “correct” option to the question, Yeu have to find, for each
question, the correct answer.

7. Candidates found copying or resorting to any unfair means are liable (o be
disqualified from this and future examinations.

8. Candidate should not write anything anywhere except on answer sheet or sheets

for rough work. If any candidate is found noting down any question on

admission card, or on any blank paper in the examination centre, he/she will be
disqualified.

After the test is over, you MUST hand over the Test Booklet and answer shect /

(OMR) to the invigilator.

Use of calculator is not permitted,

[ have verified all the information
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Maximum Marks.: 200
INSTRUCTIONS \

You have opted for English as medinm of Question Paper. This Test Booklet
contains one hundred and ten (20 Part*'A’+50 Part ‘B' + 40 Part *C"} Muitiple
Choice Questions {MCQs). You are required to answer a maximum ol 15, 35 and
10 questions from part ‘A’ ‘B’ and ‘C’ respectively. In case more than required
number of questions are answered, onty first 15, 35 and 10 questions in Parts “A’
‘B’ and ‘C" respectively, will be taken up for evaluation.

Answer sheel has been provided separately. Sheets for rough work have been
appended to, the test booklet. Before you start filling up your paruculars, please
ensure that the booklet contains reguisite number of pages and that these are not
torn or mufilated. If it is so, you may request the Invigilator to change the
bookiet. Likewise, check the answer sheet also.

Write your Roll No., Name, Your address and Serial Number of this Test
Booklet on the ‘Answer sheet in the space provided on the side 1 of Answer
sheet. Also put your signatures and date in the space identified.

You musi darken the appropriate circles related to Roll Number, Subject
C

ode, Booklel Code and Centre Code on the OMR answer sheet. It is the

sole responsibility of the candidate to _meticulously follow the instructions
given on the Answer Sheet, failing which, the compuier shall not be able 10

decipher the correct details which mavy ultimately resuit in loss, inciuding
rejection of the OMR answer sheet,

Each questions in Parts ‘A’ and' ‘B’ carry two marks each and Part *C" questions
have three sub-parts A, B and C carrying 3, 3 and 4 marks each. respectively
(total ten marks). There will be negative marking @ 25% for each wrong
answer in Part 'A° and ‘B’ and no Negative marking for Part *C".

Below each question. four alternatives or responses are given. Only one of these
alternatives is the “correct” option to the question. You have 1o find, for each
question, the correct answer.

Capdidates found copying or resorting to any unfair means are lLiable 10 be
disqualified from this and future examinations,

Candidate should not wrile anything anywhere except op answer sheet or sheets
for rough work. If any candidate is found noting down any guestion on
admission card, or on any blank paper in the examination centre, he/she will be
disqualified.
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After the test is over, you MUST hand over the Tesi Booklet and answer shee
(OMR) 1o the invigilator. g
Use of calculator is not permitted. //
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HIT / PART A

2 xS ) x 3 A sy & U ST e &2 T xS i o & S wAL wid ueah
picrunar fpogm ol @l 209 N uadt gy vy suer & g veer b ued) B el ssig g
GBl it Wbl g7

A granite block o 2 m » 5 m x 3 m size is cut into 5 ¢m thick slabs of 2 m % § m size.
These slabs are laid over a 2 m wide pavement. What is the length of the pavement
that can be covered with these slabs?

() 100 #/m (2) 200 #/m (3) 300 #/m (4) 500 *H/m

fr 7 & @l gaq 87

Which is the least among the following?

0.33“.33‘ 0.44”'1'], R_U“., e—”i}
(1) 0.33°% (2) 0.44%4 (3) © " 4) e'”*

§¥ ‘T IV FmA HH B eI WG FT EY
What is the next number in this “see and tell” sequence?
1 11 21 1211 111221

(1) 31221 (2) 1112221 (3) 1112222 (4 1112131

T a TF S5 GHAT TR O @ P a oI @1 U9 Gy @Ry @el 8/ Gl
ov Rer yar 9Y oo @ @ Tw 3 41T ey a5 59 wWe @) g gel

A vertical pole of length @ stands at the centre ol a horizontal regular hexagonal ground
of side a. A rope that is fixed taut in between a vertex on the ground and the tip of the
pole has a length

(1) a (2) 2a (3) 3a (4) Jéa




4

12 # &7 g&7 av do1 vop AR ger @ Garg @ QA g0 © oW g @ A9 R s T @
3 TG g2 v w9 @ dwar 8/ Ak 9w wd @t ave e ol Yur ¥ ggar & ay o 7 9f g
#) ufrar w21 g6 @ g W b g¢) v AN /Y ol ywenn?

A peacock perched on the top of a 12 m high tree spots a snake moving towards its
hole at the base of the tree from a distance cqual to thrice the height of the tree. The
peacock (lics towards the snake in a straight line and they both move at the same speed.
At what distance from the base of the tree will the peacock catch the snake?

(1) 16 #/m (2) 18 #/m (3) 14 #/m (4) 12 #/m

v I B AN savivitg asel § ge B/ Ak #i TN Rve dewr & g T @ ol ger 8 8
T o Qv T g rar 81 9k @8 T 99 6y & 69 T @ oY ger 8 9 99 e
TR FEAT G 81 e # | i o 87

The cities of a country are connected by intercity roads. If a city is directly connected
to an odd number of other cities, it is called an odd city. If a city is directly connected
to an even number of other cities, it is called an even city. Then which of the following
is impossible?

1. faww 77=f @) wear w7 8/ / There are an even number of odd cities
2. Ryg ) @t wegr faww &1/ There are an odd number of odd cities
3. #9 7t @ wewr w7 81/ There are an even number of even cities
4, w9 7! @ weur g &1/ There are an odd number of even cities

oA ¥ LABC=n/2 aur
AD =DE = EB
et ADC et it CDB & sswonl ) smard a7 87

In the figure ZABC=n/2
AD = DE =EB
What is the ratio of the area of triangle ADC to that of triangle CDB?
C

A o E B

() 1:1 (2) 1:2 (3) 1:3 4) 1:4
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v simyraere @rta ABCD g9 ave ograr wiicl @ 1 o A @9 C o 39 g Faar & 1
v Y@ PQ 7 wrdft 81 98 #r9d §v 15 AB=3 gor BC=4, PQ &/ g2/ s77 § f& AP=PC
a7 AQ=QC

A rectangular sheet ABCD is folded in such a way that vertex A mecets vertex (0,
thereby forming a line PQ. Assuming AB= 3 and BC=4, find PQ. Note that Al’ = PC
and AQ=QC.

D C
[
Q
A B
(1) 13/4 (2)15/4 (3)17/4 (4) 19/4

1 AH zmy &7 9% are o vF G WUkt ool foraw BV @ §19 FIF oW TE 8 e A
VP AT WY v A7 21 et § BIRw 39 @7 sFwa | 3 W 8 o) ar @) a=rg 8

A string of diameter lmm is kept on a table in the shape of a close flat spiral i.e, a
spiral with no gap between the turns. The area of the table occupied by the spiral is 1
m®. Then the length of the string is

(1) 10 #/m (2) 10% #/m (3) 10° #H/m (4) 10° #/m

g R & 25% @71 25% 9t ¥ ara% 8 TETx B
25% of 25% of a quantity is x% of the quantity where x is

(1) 625% 2) 12.5% (3) 25% (4) 50%

3w {a,) ¥ &v ug gue ot gdadl ugr @ gea @ w21 al} ap=3. @ W

a
: n+tl
lim, . g

a,

In sequence {a,} every term is equal to the sum of all its previous terms.

a
_ . ntl :
If ap=3,then lim, is

a,

1 3 @ 2 3 1 (@) e
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Frer fra % ot ABC=n/y 1 1, ILHL wa9r & B, A gon C & ey gonell ov Rery
apfgeTt @SB &

In the figure below, angle ABC = /2. I, I1, III are the areas of semicircles on the sides
opposite angles B, A, and C, respectively. Which of the following is always true?

A
1l
m| .
B o
Il
(1) IF+IE =1 (2) T+ =1 @) IE+IP>F (4) DI+I<I

ve 13 RRY gppar aur 9we gved 919 @ §wR 13 ff gwar @ @9 3 &) @) wear i 87
(7 % 7 v ey B)

What is the minimum number of days between one Friday the 13" and the next Friday
the 13™? (Assume that the year is a leap year).

(1) 28 2) 56 (3) 91 (4) 84

5 5 @feg A v 9 (A Ry @ 0) @ Sov-gd sn A Rea g1 s Rg @ a8 Rev &
e gear &1 e & @ e 9 @ goi & 919 97 91F 9K aoidl 81 §U oY 919
gz wwar & 90° afmmad g @ e W gear & gw Rae siw 98 weor 8 180° amrad
gacH 8 1 9§ IHHT HE [BW e @ v 87

Suppose a person A is at the North-East corner of a square (see the figure below).
From that point he moves along the diagonal and after covering 1/3" portion of the
diagonal, he goes to his left and after sometime he stops, rotates 90° clockwise and
moves straight. After a few minutes he stops, rotates 180° anticlockwise. Towards
which direction he is facing now?
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16.

A
N
W F
S
(1) gare—gd (2) vov—gfay (3) =wu—gd (4) slro—gfian
(1) North-East (2) North-West (3) South-East (4) South-West

&R 4 99% e gk 81 v 100 fEwr @R atiear 2/ 30 R w3 g AR GY T
wid &) a9 979 98% ey 81 @) BT g1 W o Fr 27

Cucumber contains 99% water. Ramesh buys 100 kg of cucumbers. After 30 days of

storing, the cucumbers lose some water. They now contain 98% water. What is the
total weight of cucumbers now?

(1) 99 £ 7w/kg (2) 50 & mr/kg (3) 75 fr m/ke 4) 2 5 m/kg

TF WaErerd § gw ger Rad o frd @9 s-ag 9 5w gae sifd o -

(A) 1837 gt w7 (B) 1907 &t w7 (C) 1947 &t v (D) 200 Far g
Aol Kra® /Rt &F vt

In a museum there were old coins with their respective years engraved on them, as
follows.

(A) 1837 AD (B) 1907 AD (C) 1947 AD (D) 200 BC
Identify the fake coin(s)

(1) 77 /coin A (2) Rewr/coinD  (3) s AaB (4) R¥a@r /coin C
/eoins A and B
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v Reff g wial @ wer @7 9evr avar & aer i (A), (B), (C) @ar (D) 7 gwidgar 97w
qria gal & siree wrer B

A student observes the movement of four snails and plots the graphs of distance
moved as a function of time as given in figures (A), (B) (C) and (D).

l/ g / ] I

Time Time Time " Time

D

Distance 0

{4

Dlstance

bls@nce

A= # @ piT—ar wet 78 87

Which of the following is not correct?

(1) amer(A) (2) s (B) (3) s (C) (4) s (D)
(1) Graph (A) (2) Graph (B) (3) Graph (C) (4) Graph (D)

Find the missing letter :

EGK

WO C VP
o<W OO

OJF

(1) H @) L 3 Z 4 Y

o7 gt gv faar
X+ 4P + 977 = 14x + 28y+42z + 147

W&l x,y oo z IR e & @ x+2y+3z F AT E

Consider the following equation

X} + 47 + 927 = 14x + 28y+42z + 147

where x, y and z are real numbers. Then the value of x+2y+3z is

n 7 (2) 14 (3) 21 (4) s 78t
/not unique
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R+ arfrE o sEfged wer av aEh o e 9@ @ qertar 2/ v & R gt Mt A 9T B @

o @t ¥ qd—fdt e ov sl ¥ 7 @4 &1 A 7o B & &7 73 * aarg wHfT a7t
faaft 27

The map given below shows a meandering river following a semi-circular path, along
which two villages are located at A and B. The distance between A and B along the
cast-west dircction in the map is 7 cm. What is the length of the river between A and B
in the ground?

0

A B

SCALE = 1:50000

(M) L1 & fkm  (2) 35 & @/km  (3) 5.5/ #km  (4) 11.0 B /km

4T /| PART B

fewrerr & der ged’ s qeraT weaard quldt wl gges giifmar § argae o Il # -

1. GvT—O%av 39w §o7 2. Wa-fRfF wieT g7
3. Wo-wHGY AHST ¥ 4. wa-fode TEarmder go7

In the Himalaya, rock layers often show fold structures, which have formed by buckling in response
to

1. layer-parallel shear forces 2. cross-layer compressive forces
3. layer-parallel compressive forces 4. cross-layer gravity force

=1 wremgie giafbar & ford sl wibar a7 i Ty 87
Mg +2CaCOj; ---> CaMg(CO,); + Ca**

1. SreEtygT 2. WHT-ORIRTS AT
3. waiflaer 4. grivesfioer
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24,

25,

25.

26.
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What is the name of the geological process for the following chemical reaction?
Mg** +2CaC0O; —> CaMg(COs): + Ca®*

1. Dolomitization 2. Sea floor weathering
3. Cementation 4. Recrystallization

a7 Tt AT Ferarg ¥ A € ey fi—gareT @) wEr & # ol 8 ag

1. oionig §a7 2. = Fal 3. devige 4. vfogard

The soil which forms under wet climate but is incapable of supporting agricultural production 1s
1. alluvial soil 2. aridisol 3. laterite 4, andisol
3T TG R §EET AR 8

1. &F 3aardieor 2. AEE JTHIRIBT
3. el gl 4, Tydl glimET

Syn-sedimentary deformational structures are a result of

1. low sedimentation 2. high sedimentation
3. maring transgression 4. marine regression

#ﬁa#aﬁmﬁwmaﬁmmwmﬁﬁﬁ?

1. wie e 2. QeolE®d q6
3. B 9T 4, yrgwer B

Thermal plumes formed in the mantle ascend upward due to

1. plate convergence 2. buoyancy force
3. thermal contraction 4. phase transformation

gfeeresr @} G 4 Qe FUG JI—eeT B

|, geseiar e va gl B B
3. geya U9 gl gl a0 B

o

GeTRYET U GRITaT G Sife 81
qETHET @ 09 IR S 81

&~

Compared to clay, fine grained sandstone has

1. higher porosity and lower permeability

higher porosity and higher permeability
3. lower porosity and lower permeability

. lower porosity and higher permeability

BN
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30.

30.

31.
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mﬁﬁacozwmmmwmw#wm@

. sant iRifye werrge 2. yEEErETY
3. Frer @) @rgt 4. SV sreified TERTR

The hghest coucentration of anthropogenic COs is (ound 1n deep waters of

1. North Pacific ocean 2. Mediterranean Sea
3. Bay of Bengal 4. North Allantic ocean

ool & gr G aret e e

I fes—vwdor gid &1 2. e g &y 3. marma Bid &1 A wwERy B9 &
Most faulis in the Himalaya are

1. strike-slip 2. thrust 3. normal 4. transform
TER—F7% (~700 5.4 9o YBY G BY ® T8 9 e B

|. Feg—-ngrarrfiy seew) & 2. g &
3. lewrerg vy gefewr # 4. wEIETdg argrer

Earthquakes with deep foci (~700 km) are common in

1. Mid-oceanic ridges 2. Island arcs
3. Himalayan Mountain belt 4. Continental rifts

WW&%W#WWWWWWWWW??

1. worafa qeaeeffaar 2. X-fatevor RadT fAvaer
3. X-fafesvor gfadiey 4. eV T genard

Distinction between crystalline and amorphous substances can always be inferred by

1. Optical 111ici'osc0py 2. X-ray diffraction analysis
3. X-ray fluorescence 4. Laser Raman microprobe
WEl BT B uEEr -

S G

L. #EIPT sprae @ arg @ W W we & 39 gy 2

2. FEIARI SRR 3G # wfe oy @ 3 gar &

3. HETEIT Sk B g & T w0 @ 9w B &

4. TETTIT SEREE B o F W Wrm vy @ aRE sar 2
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Identify the correct statement:

Heat flow

1. decreases linearly with the age of the ocean floor

9. decreases as the square root of the age of the ocean floor
3. increases as the square root of the age of the ocean floor
4. oreases linearly with the age of the ocean floor

W%#W—WW@WWW‘W?W

7E ST a9l grd & B

g8 fe varead g

s a7 e die—fafor gre Bl B
Wwﬁwﬁmmwmm

AW

Glacial-interglacial temperature contrast is the smallest in the equatorial region mainly because

it receives more precipitation

it is more cloudy

it receives more solar radiation on the average
of more continental area in the equatorial belt

B

A7 & @ al-ar 39 96 5% @0 a7 FRARE $vdr 87

wRae — HEIIE 9w - HERINT e
ARSI 9w — FEIEII 8ol — WHRGC
FEIET BT — TEE $e% — WIRIC
qETETY 9o —aRae- AEETNY @

el

Which of the following sequences represents increasing slope?

Shore — continental shelf — continental slope
Continental shelf — continental slope — shore
Continental slope — continental shelf — shore
Continental shelf — shore - continental slope

BN =

“ofearpRe e’ feew [afer ¥ arde 87

|, amas gRRTEE @ 2. i e
3. offg/giafde Er 4, PRrm /e Tt

“Ediacaran fossils” have significance in determining the

1. Archean / Proterozoic boundary 2. Precambrian / Cambrian boundary
3. Permian/ Triassic boundary 4, Cretaceous / Tertiary boundary
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Ferg 1 gt @7 W Moy, SR e BT U@ TRdsie! Al WE 8
o 11 G e Feragal § el @ %OV U9 "eiie 4 gae JiE Red B

wor L 11 gt @&t 84
wor7 | &t o7 11 7o7d &
wed | TorT v ) wWET B
w1 a 11 g werr 84

BN

Statement I: The Earth’s normal spheroid is a mean mathematical surface of the irregular geoid.
Statement II: The normal spheroid lies above the geoid on oceans and below it under the continents.

1. Statements I and II are true 2. Stalement I is true; 11 is false
3. Statement I is false; II is true 4, Statements I and II are false

afz g adarr & ofre wfa & gEoT 9 98 SIfle ENIT -

1. gedft o7 grE@ig &5
2. geft @ gl &7 o1 Aaw uRady
3. g fRery @ daar

4, gEdlg eI o sgial

If the Sun were to rotate faster than the present, ther¢ would be an increase in
1. the Earth’s magnetic field

2. the magnitude of diurnal variation of thie Earth’s magnetic field

3. intensity of magnetic disturbances

4, frequency of magnelic storms.

o 1 ol avif o yerr! # 79 qerf @ gorm % efe dw @ed #
g7 11: urfl—dge arepler & g aiia @ g & P-avo @t 1 a9 8
1. w7 17 11, g adt & 1 & agrear 1l &ear €1

2. wom 1g 1, o w8t 8wy 1l #) aregr ] 78t #var !

3. Fo7 ludh v 1l 7o 2/

4. weg | woa va 1l &t 2

Statement I: Seismic waves travel faster in solids than in fluids.

Statement II: P-wave velocity in water-saturated sandstone is lower than in dry sandstones.

Statements I and II are true; 1 explains 11

Statements I and II are true; but I does not explain II
Statement I is true; I1 is false

Statement I 1s false; II is true.

B
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VF TE-FR BT BT Iahw WHIVORT. BT g iy & 7

1. 300-700 B+ wevd & & 2. 70-300 "Fd} werd & dw
3. 3070 f& A wsvE F iy 4. gt # wag w

‘The epicenter ot'a deep-focus carthquake typically lres

1. between 300-700 km depth 2. between 70-300 km depth
3. between 30-70 km depth 4. on the ground surface

gedt @7 TN YRIRE] W ga} qw I@aT F [ecaipaur 85 @7 U.—g. JIURT FE o7 Feaad 87

1. T oY 2. 45° s w

3. @ W 4, IRy U9 ga, g g

The Earth’s gravity increases from the equator to the pole. Where does the gravity field have a
maximum N-S gradient?

1. atthe equator 2. al 45° latitude
3. atthe pole 4. both at the equator and the pole

mRveEsl @ [aE 8g spaers #idT (C), FEer (N) 7 wrpia (P) @ Al squ o
SWIeS argurd g sl & (e CINGP st 3 @i o dswiles s @ wakaw v avd) 87

I. 106:26:2.6 2. 1:106: 16
3. 106:16:1 4. 186:18.6:1

The definitive proportion of carbon (C}, nitrogen (N) and phosphorous (P) required for
phytoplankton growth is referred to as Redfield ratio, Which one of the following ratios of C:N:P
best describes Redfield ratio?

1. 106:26:2.6 2. 1:106:16
3. 106:16:1 4. 1B6:18.6:1

7fe gedt @) waw W g S7 F & gedt @) e @ gounr sars w8 Ay e @i geaa o

1. 05F 2. 0.25F 3. 0.125F 4. 0.0625F

If F is the magnetic field on the Earth’s surface, the magnetic field measured at a height equivalent
to the Earth’s radius would be

l. O5F 2. 0.25F 3. 0.125F 4. 0.0625F
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HYv Roa gor i Rerg qrgal § maer V7V, yauawr 1aar & (Vo<Vy) 1 avge oY P i av
sl e NI WY ¥ smalda 7 s Wy W glafda slar &

1. i3 o goqr @ oy 2. @ger afz i<sin(Vi/V) &
3. Fga gl =sin (V) & 4. Bae afFi>sin (Vo/V)) &

¥y and ¥, are the seismic wave velocities, (V,<V|), of overlying and underlying media respectively.
The wave incident at an angle ¢ on the interface is partly refracted and partly reflected

1. forall values of { 2. onlyifi<sin'(Vy/¥)
3. onlyif i =sin(Vy/ V1) 4, onlyifi> sin'(Fy/¥))

grifie Riforee @fal @ go 7 gl afyal @ gui-fadTam a7 ol 7 ara e o a1
P B

1. ool vaar 2. T g & guRefa
3. T BCHUTPN HavIaci $iavr ] 4. il [ColITEIT SIaviaeiy ferver/

Powder diffractograms of clay minerals are usually observed at lower angles of diffraction than that
of primary silicate minerals due to

1. ils composition 2. presence of basal cleavage
3. small crystallographic interplanar spacing 4. large crystallographic interplanar spacing

el # WHeld & yd daidieeu & GRemE B

1. wewimr & 9g1q 2. »ul & di GuF &7 FH B
3. v @ &7 Ty 1 30T BT < 4, gNIRIGT H §31T

Cementation before compaction in sediments will result in

1. increase in porosity 2. decrease in grain to grain contact
3. increase in grain to grain conlact 4. increase in permeability

v smrel g H g ol & Sfiarer sfafdee o ot &% war & fF 680-630 v7 650630 fAferae
79 gd ifaT ved & ¥ @ ey w8 wad? 87

1. 645 BforgT a¥ 2. 680 fAfcraT o
3. 350 fafergw 7% 4, 620 PAforgv oo

A sedimentary rock included fossils of two species that are known to have lived between 680 - 630
and 650 - 350 million years ago. What could be the age of the rock?

1. 645 million years 2. 680 million years
3. 350 million years 4. 620 million years
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fay spiemfie o # @i w87 & 76 viieT T &7

1. gRamr &7 — seafes FeTrR 2. g UFT — couCE AGTANN
3. 7@ qf @mcd — 3g TerarN 4, pictqaif scw — 85 7GR

Which one of the following geological features is INCORRECTLY matched?

1. Mariana Trench — Atlantic Ocean 2. Bermuda Rise — Atlantic Ocean
3. Ninety East Ridge — Indian Ocean 4. Carlsberg Ridge — Indian Ocean

v §aT aRBReT @ urft 4 190 # wiwar (g@. Hy'°0 #7m H,°0)

1. 2 sl 57 @) wmEaT 2. W A% 5 @ gHeT 8
3. FGRew Wy # qlcd £/ 4, yHaarT B

'O concentratign of water (e.g. H,'°0 versus H,"*Q) in a soil profile is

1. likely to be higher at the bottom 2. likely to be higher at the top
3. randomly distributed 4, uniform

STeTR & forg %9 Worvey W

1. Fowifie g9 >> qIgAvsHld §9 2. FIwelfa® T/ < AGEUSIT &9
3. Fowlfde qre= GRS 9 4. zowEifde 79 << qrgAUSCd ¥

At water table of an aquifer
1. Hydrostatic pressure >> Atmospheric pressure
2. Hydrostatic pressure < Atmospheric pressure

3. Hydrostatic pressure = Atmospheric pressure
4. Hydrostatic pressure << Atmospheric pressure

T & an 4 e T A et § oy ad 78 87

1. f29 # g5 o9 =7 afg; & wue 9od! & wager e siar 81

2. aﬁwmwwﬁmﬁmww%ﬁw#mmﬁmﬁwa@mﬁhﬁaﬁmﬁm?:

3. wquiw AT ¥ g Harg @ e I @ o g4 9 odl B 7 ¥ & @ BT
4. Ty 9T ¥ we GWaY 89 39 & B S & o) & #dtawor Bl 8

Which one of the following statements about condensation is INCORRECT?

1. Convective cooling occurs when air rises in thermals during daytime
2. Advective cooling occurs when there is a horizontal transfer of cold moist air over an adjacent
warm surface,

| WY
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3. Inadiabatic cooling the air is cooled by the reduction of pressure with height rather than by
loss of heat
4. In frontal uplift, cooling occurs when the warmer air tends to glide over the cold air

FiarT # gedt @7 guwiv 3 wes! o7 g 4 gend @) gid &1 orwiv 3 4 gorE @ R ulea &
P g e faet 3 sl ey

1. 11000 7 2. 22000
3. 41000 7% 4. 100000 v

At present, Earth’s perihelion occurs on 3™ January and aphelion occurs on 4" July. Roughly how
many years will it take for the perihelion to occur on 4™ July?

1. 11000 years 2, 22000 years
3. 41000 years . 4, 100 000 years

3RY WFIR # Ve Gloorar @ Wy aaE! garfya @t wigor 1.5 pg/L orft ity v ¥ et oE

Twwm@m-mammmwm gfe wig o yEd 45 8
?

1. 67.5 pg/L 2. 67.5 pg/m’ 3. 67.5mgm’ 4. 67.5mg/m’

Surface chlorophyll concentration during a bloom in the Arabian Sea is 1.5 pg/L. Assuming
chlorophyll concentration to be the same throughout the column, what is the colurnn integrated
chlorophyll concentration, if the column depth is 45m?

1. 67.5 pg/L 2. 67.5 pg/m’® 3. 67.5 mg/m’ 4. 67.5 mg/m’

1. ey @ sy @) agrh &1
2. &rrfET @t HAE o gerdt &
3. ghrdfinr B Fard @ e ot avs soorll 7@
4. grdlar @ araE B agnt 2

A strong convective weather event

increases the tropopause height

decreases the tropopause height

is unlikely to make any change in the tropopause height
increases the tropopause temperature.

Ll S e

§/75 POK/M2-2AH—2A




53.

53,

54.

54,

55.

55.

18

g&&aﬂmﬁmﬁwmﬁ##ﬁfﬁw$mgﬁﬁﬁﬁgﬁf§gﬁmﬁ?ﬂwgﬁm(m$
FOg YfANT T BT 99FNT [T arr 87

1. JecTsvly o 2. 3@
3. om9HA 4, gTg

Geopotential height is used instead of geometric height to compensate for the decrease of which
one of the following parameters, above the Earth’s surface?

1. Gravitational acceleration 2. Pressure
3. Temperature 4. Density

FHTTIR S ¥ WG] GAIF B dd

Rrovarey Tiggio i ffver @t smeifdd dvar Bl

qedt #Y wAF & Fwerd arel ofF av Ak B g a1g smefia e &
TR Serter st wid AT @t gfiaffa wvd £

T aopal @ wi gedT Afdver sEefa B o 8

halbadi Sl

In the stratosphere, the lapse rate is positive because

diatomic nitrogen absorbs solar radiation

greenhouse gases absorb the long wave radiations from the Earth’s surface
stratospheric aerosols reflect the incoming solar radiation

solat ultraviolet radiation is absorbed by ozone melecules

el e

TEY FEEITE oo (> 2000 ) ¥ Beft7 sifRTo @ aigar e wag! o ¥ RdT e wt
raar @ a¥Ew Fuford B

Tevid & MIw wrgen BT I |

o FfRdorT GO B 9 o

HTEIT—SAel TGS FINT ST @ 3qfd |

9o 377 ¥ UErEhE Gibar BT kT @ iy

B

Dissolved oxygen concentration in the deep ocean‘e waters (> 2000 m) is almost close to that at
surface, because of the

non-existence of biological organisms at depth.

low rates of biological oxygen consumption

supply of oxygen through sediment water interface

production of oxygen through chemical process at high pressure.

b

/75 POK/M2-2AH—28
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ﬂwAaBa?q#a?ngﬁwgﬁmTAaT P G R e & 9Id agmse) 8
U ST e R 9 P o s e 87

1. (Ta/Tg)™"? 2. (Ta/Te)*? 3. Ta/Ty 4. (Ta/Tg)"?

What is the ratio of the intensities of solar radiation on the tops of the atmospheres of two planets A
and B whose periods of revolution around the sun are Ty and Ty ?

L. (Ty/Te)*? 2. (TJ/Tp)*" 3. Tu/Ta 4. (Ta/Tp)”

w%w@wwwmmmwmﬁwmm#m@mw
HEGQT Fwal & 15

1. ve® sl quT F B oRadT 78 &

2. ot F yedt F AT U7 WP WT @ o g% feft HS JFIT IO F v qgrar)

3. ?am@?a?vﬂgeﬂa}qvhwwvﬁawwmma%mwﬁWWWW#
gF HH|

4. urdt & TR, et B Ao gt @ gy @ iy O Vd IHP WY F o W Y I
ST a7 v Py

A man gets into an eastbound irain at the equator. After getting into the train he experiences

1. no change in his apparent weight
2. an increase in his apparent weight depending on the speed of train, radius of Earth and his
own weight

3. adecrease in his apparent weight, depending on the speed of train, angular velocity of Earth’s
rotation, and his own weight

4. adecrease in his apparent wei ght, depending on the speed of the train, radius of Earth, angular
velocity of Earth’s rotation and his own weight

wgE e s @ 400 & o ¥ A R awarT a1 wyee 78 o urar a9ty

o9 g 4 Rerg areat & we 8g oww wafa wfT 98 24

gedt # g @ HRU Ve & 400 A & 9w gt & RerT arger wew & ok @ ¥ v &
15e & TevE vad! v T & R WR SwaT waeT av v

I 4 OIS} qui-gd & W Wew avr ») ame gl 72 o wedl

b=

A radar is not able to detect a cyclone over the sea at a distance more than 400 km from it because

1. it has limited power to detect the clouds at that distance

2. the clouds at distances more than 400 km from radar site are in the blind zone of radar due to
the curvature of the Earth

the clouds are not deep enough to be detectable by the radar

4. the clouds have smaller rain drops which are not able to reflect the radar waves back

(¥}
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mgﬁﬁmnmaf#w-wm(t),ﬁwm (6), o7g (o) v7 fwg &7 (00) & 914

P § @ gla—ar gay g8 87

1. t >0 & 00< 0y 2. @>t& o< oy
3. t > &mm o 4. t=0& 0= oy

At great depths in the occans, which of the [ollowing relations is correct for in-situ temperature (¢),

Potential temperature (), density (o,) and potential density (cs)?

1. t>0& < o 2. 0>t& o< o,
3. t >0& 0> 0 4, 1=0&gy= 0y

mﬁ#ﬁam—mmﬁmaﬁ“??

1. o 8 ow sl §i 2. g ¥ g e 9
3. gw el 1l 4, o7 § weg el i

In the oceans seasonal thermocline ueveiops in the

1. low latitudes during summer 2. mid latitudes during winter
3. high latitudes 4. mid latitudes during summer

aﬁmaﬁwaﬂaﬁ?ﬁﬁméﬁ#ﬁﬁmmﬁwﬁﬁww#mm??

1. 7izge @ &4 2. yaia G—gord
3. e give awl (e 6 &7 W &) 4. g aRo-gTe |

In high nutrient-low chlorophyll regions, biological productivity is low mainly because of

1. nitrate deficiency 2. insufficient sunlight
3. limitation of micronutrients such as iron 4. intense grazing pressure.

werard & o &

vq g AR & HUR

JETAFTY) @ G, BE o TTE B e

SErERyaly TEETR § G, YAy 6 5° sl @ o)
SRy FENTRY & SN, EavEr & £5° e & 4wV

Sl

Cyclones can form

over warm tropical oceans

over oceans irrespective of location

within 5° latitude from the equator over tropical oceans.

outside +5° latitude from the equator over warm tropical oceans.

E ol LA
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63. Wﬁﬁﬂm&!ﬁiﬁwﬁﬁ#ﬁﬁffﬁaﬁfﬁﬁwﬁmW@??

1. gﬂ?mmawﬁwwzﬁwwmaﬁaﬁﬁﬁmmﬁﬁyﬁ@mﬁﬂﬂwﬁf
). waamEvedy Oy & were 4 Br 3ife Cl 2frel & g wnaare 81

3. (ClO), @we a7 am # (-80° C allv Sered @) & o &/

4. (ClO) g a7 fAved aRaOTESd H qeRmIaE HIRT P wET Y ffe 78 2

63. With reference to stratospheric ozone depletion which of the following statements is FALSE?

1. Heterogeneous reactions are responsible for O, depletion on the surface of polar
stratospheric clouds

2. Br compounds are less effective than Cl compounds in destroying stra tospheric O

(C10), is formed only at low temperatures {(-80° C and below)

4. The formation of (CIO); dimer does not depend on atomic oxygen concenirations in the
stratosphere.

el

64. P frg & T a Ty, e amavdy Zfies @ go wguifem gieae qufd @ &1 Y% $6gd
g7 Y7, o fam ¥ qafd sigew v Q7 v g i TR G B 8 argavsdi Rervar &1

T T 87
B
A
(]
5
¥
Mg
r
Temperature ——=—s-
1. ®&faea e 2. IR
3. gReERT R 4. fAvoer Rervy

64. T and T, the environmental lapse rate and dry adiabatic lapse rate, respectively, are shown in the
figure below. An unsaturated air parcel at position ‘Q’, as shown in the figure, undergoes vertical
displacement. What is the nature of atmospheric stability?
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B
A
o
g
Fa
r

Temperature ————e
1. statically stable 2. unstable
3. conditionally stable 4. absolutely stable
e -yt g8 v g @ arnlE e aw e o A 18 @) Sismvis d geer?
1. &l agmy 2. wigar ey
3. v 4, 16 777 79771

How would the solar constant change if both the Sun-Earth distance and the effective blackbody
temperature of the sun were doubled?

1. Increase by a factor of 4 2. Decrease by a factor of 4

3. Remain unchanged 4. Increase by a factor of 16
TR et s 78 & T & 7

V. oof o7 # davaET @ 3T 2. YU G IR W BT HTdET
3. 9w ww @7 Faarry 4. o IIGT # 91T

Urbanization does NOT lead to

L. an increase in the infiltration of rain water 2. salt water intrusion to ground water
3. lowering of ground water table 4. increased dust production

Riforme ged sy Sa—valar @fyw & ®i

O 7 Si yedt & 7vt & waet sfw ygv o= &/
Rifeipe Hewer 31c7 a9 7 am gfvay & Roe &
3 e T gfR B &

7% R e avaar) gt &)

BN
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Silicates are the most common rock-forming mincrals because

O and Si are the most abundant elements in the Earth’s crust

silicate radical is stable in a narrow range of pressure & temperaturc conditions
thesc are resistant to weathering

these have diverse crystal structurcs

Lot e

g maEf § e revEal ¥ Uaiad, do 0BHT gRasT &

1. w7 Rwr @t gt skt 2. ugd 39y B @l 3R
3. orEac B e 4, werae g/

The net Ekman transport, accumulated over all depths, in the northern hemisphere is

1. to the right of the wind direction 2. to the left of the wind direction
3. directly towards shore 4, directly away from the shore

g TR @ g Y 7 Pt s § © di—ar @@ a8 27

1. g7 f27 9=a wW v@ 8 W OY 78 afed g

2. @wiew @ wHT geay war ST gicd Bl B

3. Ayd @ g gy WK Gl Hied BlaT &

4. @p oE 4 g% 24 §e 50 fet ¥ 3 9w WK wled #d &

Which one of the following statements about high tides is INCORRECT?

High tide does not occur at the same time every day

The maximum tidal rise occurs during the time of solstices.

The maximum tidal rise occurs during the time of equinoxes.

There are two high tides in every 24 hrs and 50 minutes in some places.

BN

oo 2 TR @ Per B an 4 g @ o uel Readi el @ e @l YA |

1. sfer @ o9 27/ 2. PG T O/
3. vy §9 Plod BT 4. e Vg y-fBAT

‘Identify the correct pair of glacial landforms that provide information about the direction of ice
motion

1. Drumlins and roches moutonnes 2. Kames and eskers
3. Eskers and kettle holes 4. Terminal and ground moraines.




71,

7i.

72.

(A)

B)

(©)

(A)

(B)

(©)

(A)

24

| w7 /parTC |

FeT W gfaa avar & 6 qeg quiee 95N SNavIs T e T en?

L. gl 2. gedfrrry

3. gufrgry 4. gwlec Pt g9m@e ¥ gaeny

AR AT W @ BT, INBN B 3 g ¥ o0 e 0T sy
Ricrse ard &1 AT Bl F geF YT & FRe 7T o 7

. 937 5e1d & IFledtaeT & GHG 4N TN BT GV 95T

2. URY qord @7 gavly # st

3. U5y 5679 7 qe § sl

4. 7l T gycliEer)

Rrarferss gioft # drepler sy grmacert Gerer #t wufefy W RV g s & o g
Fear & fF

\. PRrrfors argeme wgel) o= & &/ 2. goreer fearerfl 73 o sifia g9 &

3. FrT @ sqwi gRafey Bl £ 4. arefdler FT STav WWETT gow &/

Which of the following indicates that the Deccan basalt eruption was of intermittent type?

1. Infratrappeans 2. Intertrappeans

3. Supratrappeans 4. Compositional variations in basalt

Generally, coal seams in the Raniganj Formation are characterized by low ash and higher

vitrinite compared to Barakar coal. Higher quality of Raniganj coal was due to

I. rise in groundwater level during burial of plant debris,
2. rapid burial of plant debris.
3. slow burial of plant debris.
4. shallowing up of the basin.

Sandstone in the Siwalik basin is often characterized by the presence of limestone clasts,
which indicate

the Siwalik sediments are of marine origin.
limestone has precipitated from a Himalayan river.
sediments from the Himalaya are transported.

late diagenesis of sandstone has taken place.

=

WW%H@W#UE%W@@W?W#W%##W qrereRor §
Refoe zid &

l. Sy=rge, smaras 2. UTIEE, UaIgd
3. 9YERE QUEigE 4. ITHEE, FTAIT
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(B)ﬁm##ﬁv—wu@—mﬁ#mwﬁ‘ﬁ—w AT woprse U9 IFaR—ufia am

©

(A)

(B)

fasil & Afea &7

1. Cu-Nj, Cu-Co, Cu-Mo
3. Cu-Mo, Cu-Ni, Cu-Co

HIE

2. Cu-Co, Cu-Mo, Cu-Ni
4. Cu-Ni, Cu-Mo, Cu-Co

{Nol to scalc)

1 Fe .
Mn, .
= Al
2
= o Zn,
% e 0
g "
S A Agb
»
*PGE
Crustal abundance (Wi%) et
ol A § 98 ey fwodr 8 1@

2) SfPTY T O 99 9AwE FEu) ) I o 8
b) afiFaY Tg7 g BT o el @ e v B
¢) o Pt @ g @ Ry qudet der @ g &1

d) wavr Raat 3 aig @ R yadd dor wid 7 8|

IRlFT st § § w—ar ad 87

1. a@c 2. bad 3. agd 4 hgc

In an ore forming process U and Fe are deposited as oxide minerals respectively in one
of the following environments

1. oxidising, reducing
3. oxidising, oxidizing

2. reducing, oxidising
4. reducing, reducing

Which one of the following metal associations is known in porphyry-type, magmatic
sulphide and sediment-hosted ore deposits of copper respectively?

1. Cu-Ni, Cu-Co, Cu-Mo
3. Cu-Mo, Cu-Ni, Cu-Co

2. Cu-Co, Cu-Mo, Cu-Ni
4. Cu-Ni, Cu-Mo, Cu-Co
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Fe

Crustal abundance (Wt'h)  co——f

From the above diagram it can be inferred that

a) more abundant metals form large ore deposits

b) more abundant metals form small ore deposits

¢) crustal rocks are the source for metals of ore deposits

d) crustal rocks are not the source for metals of ore deposits

Which of the above statements are correct?

1. aandc 2. bandd

3, aandd 4, bandc

73. (A) v 8w yuag gv o gor, 1 711, AT gearer gfoww quife &

A

—>

{an
—a Fold Axis

—— Axial Trace

Frffy & srgar o 1 g qor 11, &5 & -

1. 7T srgat SifIT &Y 3T
3. @sr EIEH AR WY aT

2. T ST ST wa I
4. GgI JFIHH FT BT T



27

(B) Fr7 quifd sigwr, v & § o sgwyw wElt 910 9 v v ffaw o 7 sl 154 T E

N
AN
F9 &7 7 wurT wiftew @1 [y o
1. @-7 gghy 2. owafee faen
3, 99-Tg g 4. 9g-39 wgfy

(C) v 5o sgogw 83 4 v 77 wiawarg @7 Rere gor & @ gl ddgaa & XY-0q @
wHraT & U g e wier @ ey 30° iy gy 84 ot gAYy smreur(y) 3 A €

NE 2 1
1, X2 2. = 3. 3 4, —
2 NE) J3

73. (A) On a horizontal ground surface two folds, I and II show the following outcrop patterns

{mn
— Fold Axis

— Axinl Trace

Geometrically, fold I and fold II are respectively:

1. inclined plunging synform; reclined 2. inclined horizontal synform; recumbent
3. upright plunging antiform; reclined 4. upright plunging synform; recombent

(B) Two sets of shear joints have been measured in the field and are plottedon a
stereographic net as shown below:
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N
AN
The principal compression in this area had
1. N-S trend 2. vertical direction
3. NW-SE trend 4. NE-SW irend

(C) Ina simple shear zone a penetrative fabric has developed parallel to the XY-plane of strain
ellipsoid and makes an angle of 30° to the shear zone boundary. The amount of finite shear

{y) i3 then: '
V3 2 i
= 2. = 3. 3 4, —
2 V3 V3

%ﬂ;mmﬁaﬁaab, ¥ QferT g sfer Vgl @ wiEl B Tw g ory Rl e arfaer § &

ey () 77 (°R)
a B
18 250 500
30 500 800

(A) aab 3 30 FA 3 maF § el srast weerfl, wae 8

1. &% Rree 7 dgenmse 2. -cra‘:—vr)"'nseqa'ﬁgmsa
3. dgange ve yaEimse 4. &7 Rre 73 vaeTse

B) i%ﬁf%;?? B TEE # wig b ¥ =7 wrwma®t afiFarsn F & Rrad wfeq s # e aw

1. vfisie + vReTiarge + FANge — iy + YRETEe + Sifriwly
2. EFlg + @cy + <oy — g + simprge + HyO

3. arF®ig + URciaEe + @y — erfels + ooy

4. Frfeig + SifmEY + mde - FERElT +ofea + HyO
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(C) w3 b @ gorm % Wi a A7 ¥oR @ wawaa) ¥ st FRPEE &y 87

\. &7 P vF FIART FT FTTHA
3, wBife JTTaT
4,

3ferF o yq gaThy BT S TET

Pressure and temperature conditions at two different depths of slabs observed in two different
subduction zones,  and b are given in the table below:

Depth (km) Temp(°C)
a b

18 250 500

30 500 800

(A) What are the metamorphic facies expected at 30 km depth for a and b, respectively?

1. Greenschist and granulite 2. Eclogite and granulite
3. Granulite and eclogite 4. Greenschist and eclogite
(B) Which one of the following metamorphic reactions is expected to take place in slab b at 30 km
depth?
1. epidote + actinolite + chlorite — hornblende + actinolite + plagioclase
2. homblende + quartz + plagioclase — pyrope + omphasite + H,O
3. homblende + actinolite + quartz — hornblende + plagioclase
4, homblende + plagioclase + quartz — clinopyroxene + plagioclase + H;0

(C) Slab a represents which one of the following types of subduction compared to slab 5?

1. low angle and slower subduction 2. high angle and slower subduction
3. fossil subduction 4. high angle and faster subduction

UF WHRE FT (37 TEuY, % e 36 U9 Bo@! @ ahE GeaT § B 3 qwiar Ty 8
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(A) 3V woRT 7 way 3w 2 :

1. v Rog w12 aif 2. Ryadar fAera #1222 aif
3. voTarr R 31 2/m aif 4, fzvaeiarr Reg #1422 aif

(B) a-orr @ 3R ¥ BYw golv & waa o & -

1. hko& hkli 2. hkod& hkl 3. hkl & hkl 4. hko & hil

(C) sw =R® 77 {hkl} vy &

(A)

(B)

©)

1. femargs 2. favwy 3. dfsglw 4, fRwigs

Stereographic projection of a crystal is shown in the diagram with standard notation of
crystallograpic axes and faces.

This crystal belongs to
1. class 2 of monoclinic system 2. class 222 of orthorhombic system
3. class 2/m of monoclinic system 4. class 422 of tetragonal system

The faces which are related with a 2-fold rotation about a-axis are

. hko& hkl 2. hko& hii 3. hkl & hkl 4. hko& hki

The {hkl} form of this crystal is

1. disphenoid 2. prism 3. pedion 4. Pinacoid
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76.
T RO
g ot Kaalinite and Halloyslte
%g 40 Vermiculite
38
3g20 Glhbly
i) a0 100 150 200
Mean Annual
Precipitation (cm) —
=y gfterr @fv @ o 9% @ woT @ w9 § B quld it #
(A) wiFeTge arfgmr Rufdal ¥ frae sreaer grer FAffa siafle ggrar @1 3o @i sk ?
1. damEe 2. sHice 3. sl 4. g
(B) owler T & s, wgt af @ O Founind e o 79T ERR7
1. K;OFsgrar 2. NayO & ggmay 3. ALO, # sgmr 4, TiO, & 7
C) W@ﬁ#ﬁWWWWWﬁ$A—WﬁmW—W—W
T BT
. PFremge—dffgamse—amiformee 2. Ewrme-frege—dfigarge
3. vircre-gage-fsnge 4. freage—digene
76.

o
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Knaolinllz and Haltoysitn

Vermlculite

(%]
=

Glhbslie

mineral content (34) —=—pw
&

Reletive ciay

=]

50 100 150 200

Mean Antial
Precipilaiion {cm)

The given diagram shows formation of different clay minerals as a function of rainfall

(A) Smectite would be the most abundant clay mineral formed under semiarid conditions by
weathering of
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1. pgranite 2. basalt 3. sandstone 4. dunite

What would be the expected geochemical trend with increasing rainfall as per the diagram
above?

1. Increase in K,O 2. Increase in Na,O
3. Increase in Al,O4 4. Decrease in Ti0,

In the A-horizon of the soil weathering-profile developed under wet condition what would
be the clay mineral assemblage expected?

1. gibbsite-vermiculite-kaolinite 2. smectite-gibbsite-vermiculite
3. smectite-halloysite-gibbsite 4, gibbsite-smectite

Frer @it # e @ Pb gweTa 87
1. #vplaEe 2. 3igkcize 3. SRS 4, arefta

a2 B wfia ¥ RucTiie ool 37 aigar ofe & @ 98 S~ vl 8

1. 2 srgad= o ggrar 2. AemBehad
3. d-saver 7 wH 4, vEleE W oT gl

v et A aieval 07 ST # FifdE fvediav & Yored o e WAl
# gar & oy S, A qEE-aae aa-gTe 3 e wala gm?

1. Sr# Ni 2. CraSr 3. CraNi 4, Ced Zr

Pb is compatible in which one of the following minerals?

1. Muscovite 2. Biotite 3. Diopside 4. Orthoclase

If high concentration of radioactive elements is present in a mineral, it causes

1. increase in birefringence 2. metamictization
3. lowering of d-spacing 4. change of crystal form

A basaltic magma had undergone fractional crystallization of pyroxene and plagioclase.
The residual magma will be enriched in which of the following trace element-pair

compared to the parent magma?

1. Srand Ni 2. Crand Sr 3. Crand Ni 4, Ceand Zr
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780
5
En+ (b
10 20 A0 40 54}
Fo SiO, (wi%)
Fo - Forsterite, En - Enstatite, Cb - Cristobalite. 1. - Liguid
(A wwwlem RF # g7me X @7 #91 Widiona v wlkeiga gor &1 ffdesw v qgwdt W
TRATSY 9 P # W Yae g9 arelt wraver vd warnrey wite (F) w7 ghi7
1. v==eree F =1 2. Brevse F=2
3, t=ecRe F=0 4, prevge F=1
(B) #=r @1 st art 1557° v g idiga g9 o7 ey glfdas) & @ & gy gid 87
1. wravge + fbeciyonse — yveelge 2. TIvevise + 59 — URTCRE+ 59
3. veErge — BREvEe + Si0;, 4. y=eeEe— MgO + Si0;
(C) #mr X & gof wrraver wslRateveor q¢ gRumh @iver ageag ghT -
1. 67 97 % wrewge 77 33 9% % friEorse
2. 90 a7 % v~cerre @ 10 ¥R % feelsense
3. wrevIse, UNTCTET U9 [Bvigonse, &Y e a7 33.3 W%
4. vwTTIEC U7 Faiey, &Y 0F &7 50 9 %
78.
G
L
g
= L+Ch
5 15570
5 Fo o Bl 1543°C
En+Ch
0 20 30 a0 50
Fo Si0, (wi%)

Fo - Forsterite, En - Enstatite, Cb - Cristobalite, L - Liquid

'AH

$/75 POK/12-2AH—3A




79.

79.

(B)

(©€)

(A)

(B)

(©)

(A)

34

A magma of composition X in the above diagram cools and crystallizes. On
reaching liquidus what will be the first phase to appear and degree of freedom (F)
at | atm. pressure?

1. Lnstatite, F =1 2. Torsterite. F =2
3. [Lnstatite, F =0 4. Forsterite, - = 1

On further cooling of the magma to 1557° C which one of the following reactions occur”?

L. Forsterite + Cristobalitc — Enstatite 2. Forsterite + liquid — Enstatite + liquid
3. Enstatite — Forsterite + SiO, 4. Enstatite — MgO + SiO,

On complete equilibrium crystallization of magma X, the resulting mineral assemblage would
be

67 wi % forsterite and 33 wt% cristobalite

90 wi % enstatite and 10 wt% cristobalite

33.3 wt % each of forsterite, enstatite and cristobalite
50 wt % each of enstatite and quartz

b=

T qg0% @ °¢ P T @i g4 Wi ol a1 pw 8 4,4, 14, 40, 88 1 59 9 ¥ at

1. 148 2. 156 3. 164 4, 172.

T Z/(x*+Z°) a1 gRa wurmer wexp(-2Zw) & &t (xz—Z‘*)/(xHZz) P BRY
w8

1. 7o exp(—~Zw) 2. —nwexp(—Zw)
3. inwexp(—Zw) 4, —inw exp(~Zw)

afz ar fvg<el, 0.5 +Z v7 1.0+0.5Z, @ smar vF o ammElerr wasr A(1), ¢(1) wer
AQ2), ¢(2) & ar

L A(1y=A(2), ¢(1)= ¢(2) 2. A(1)y=AQ2), ¢(1) = ¢(2)
3. A1) #A2), ¢(1) = ¢6(2) 4. A1) #AQ2), ¢(1)=¢(2).

4, 4, 14, 40, 88 is the series of numbers generated by assigning progressively increasing
values to the variable in a polynomial. The next number in the series is

1. 148 2. 156 3. 164 4, 172

S/75 POKM2-2AH—3B
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(B) If the Fourier transform of Z / (x2 +7Z 2) is 7 exp(-—Zw) , the Fourier transform of the
function (x2 -7 )/(x2 +Zz) is

l. 7w exp(—-Zw) 2. —nwexp(—Zw)
}. inw exp(—Zw) 4. —inw exp(—Zw)

(C) IfA(1), ¢(1) and A(2), #(2) are the amplitude and phase spectra of two filters 0.5 +Z
and 1.0+0.5Z, respectively then

L A(L)=A4(2), o(1)= ¢(2) 2. AW=AQ), ¢(1) # $(2)
3. A1) #A(Q2), ¢(1) # ¢(2) 4. A1) #AQD), ¢(1)=¢(2)

S, v gReg waw & W 7 My % §o @ saffe avar 87 S, @ AN e, S\ 09 S, # 4 og
79 My (M > M) & §c7 @) siafde avd g2 8, vo T o wae M, T M, @ s
ST gt [y mae Uy va U & 9er 81, S, o% w7at wos) § & Tearstily é meer

g wAg ¥ 5 % awy P(0,0,0) #Y o Ag & z-sr #t geafy 7 erere dd 821 G wrdBw
TEHATBYONT AV 8/

(A) A= o & 7wl &7

1 =_§ﬂ ' :_(S‘Uz 2 = & . = (S‘UZ
- & oz 62 oz - & oz - 82 oz
sU U SU, SU
3ogE—t g 2 4, gi# —L g =2
& 6z &2 oz & oz 82 Sz
(B) Puv
1. VU, =V, 2. VU, >V,
3. VU, <V, 4. VU +VU,=47G(M,+ M, ).

©) A= [gds va B= [g.ds, ar
5 5,

L. M =B+4)2rG, M,=(B-4)2xG 2. M,=(B-A)/2xG , M,~(B+4)/2xCG
3. M=AM47xG, M,=B/4nG M ,=A/4rnG , M ,=(B-A)/47G |

&~

$) 1s a closed surface enclosing a distribution of matter M. S, is another closed surface surrounding
51 with a distribution of matter M, (M, > M,) lying between S, and S,. U, and U, are the gravity
potentials due to M, and M, respectively, and g, and g, are the gravity fields on §; and §,
respectively normal to their surfaces. P(0,0,0) is any point outside S, with z axis taken as positive
vertically downwards. G is the universal gravitational constant.
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(A) Which of the following are true?

L8, s 20U 98U,
B oz & oz & oz $8 oz
Lo, S 8 i ow OU U
a oz 8 Oz A 5z ¥ 5z
(B) AtP,
1. VU, =V, 2. VU, >V'U,
3. VU, <V, 4. VU, +VU,=47G(M, +M,)

€) IfA= Ig,ds and B = Igzds,thcn
5 &

1. M ,=(B+A)2xG, M,=(B-4)/2»G

2

M,=(B-A)12zG , M ,=(B+4)/27G
3. M,=A/4nG ., M,=B/4zG 4. M,=A/4rG, M ,=(B-A)4rG .

TET 2 WA B B B TEvE 21 ool B g 87 8 gmaﬁamn?rsin“(l/ﬁ) T UF SRS

gaPIg qgfa K areft v 7id @7 ge@iael giar 8 @ @ &7 # 300 M @ TEaa STl 9T
Fc‘ﬂ'ﬁ?g\?, WET gor &7 gUaT & W 1.0 T g AL @ 7 3 &7 gt & v Iy 7 FRah uow
T 8y

(A) et @ Px aF @ TavE &
1. 600 # 2. 900 # 3. 1.20 & 4, 1.50 f&H,
(B) a7 ardrhy @7 seafee wow g 8 ag dfw vow ¥ sy &

1. 220 77 2. 260 7y 3. 346 4. 424 a7
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(C) afe ipmarear we goft @7 g@g &7 H & @ fis 4 aRa gram

KH ) J2KH ; IKH A 32KH
1+27KH C 1+227KH " 3447KH C 34.4.027KH

Total ficld magnetic anomalies A/ due to spherical ore bodies satisfy the differential equation

x£+ yﬁr—-t- z§—F =-3AF
ox Sy oz

where z is the depth to the centre of the sphere. A sphere of very large magnetic susceptibility K is
inductively magnetized in the earth’s magnetic field at the magnetic latitude of sin” (1/ \/5 ) and

generates a maximum anomaly of 300 gammas in the total field, where the total field decreases
with elevation at a rate of 1.0 gamma/meter, and the vertical component of the anomaly is zero.

(A) The depth to the centre of the sphere is
1. 600m 2, 90m 3. 1.20km 4. 1.50 km

(B) The anomaly in the horizontal component, where the vertical component anomaly is zero, is

1. 220 gammas 2. 260 gammas 3. 346 gammas 4, 424 gammas.
(C) If H is the earth’s magnetic field at the equator, the intensity of induced magnetism in the
body is,
KH , __N2KH 3KH 3V2KH
1+27KH ~ 1+22zKH ~~ 3+4zKH " 3+4Y27KH

72 gdly wiT ve guwT TR’ SR v Ae A U7 gaeh, @1 R B 9o @l ve sieue gedl
Frevf ov fRar #Ra # oie wos 4 3.0 7/ & slg-dfca W & 5.0 w1 /e av d@ar
g vF 9 Fie ¥ wewr 10 71 /d o 98 orar &/ dfea & P-awr @ aid 3.0 A w9 @
8.0 5t 5y & oo gt & gor mie ¥ wEwr 4.0 faf @y 9 ow Ax arft &1 sin”'(3/16)
arIaT B @ @9 B § 4By @ Goafola Wl P—ov ged) @) ¥ag v P o wa 78l @ W

;ﬂ:ﬁfﬂamtwa?a#m‘wsﬁa%g# P—avr @7 ST @ 250 @ gfa 3w B afa & s
'.‘ .

(A) P—ov7 3} farg For ot Jedl ®1 Waw g7 P} sifdd AT Tel o7 wHar ?

1. PPP 2. PKP 3. PcP 4. pPP.
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(B) eyl # gt & ooy & °
1. 3200 /&4 2. 4,000 & 3. 4,800 &4 4. 5,600 fa4t
(Y wrg @) e g
LoLo00 & 2. 2,000 fH 3. 2,400 faH 4. 2,800 f& 4

Consider an imaginary earth model of thick fluid core surrounded by a thick mantle and thin or no
crust. The density in the mantle increases from 3.0 gm/cc at the surface to 5.0 gm/cc at the core —
mantle boundary, and it abruptly increases to 10.0 gm/cc in the core. The velocity of the P wave
mereases, {rom 3.0 kn/sec to B.0 km/sec in the mantle, and it abruptly falls to 4.0 km/sec in the
core. Direct P waves emanating from an earthquake at angles of incidence less than

sin”'(3/16 ) cannot be received anywhere on the earth’s surface. Further the time of arrival of the
P wave increases at a rate of 250 sec/radian prior to the onset of shadow zone.,

(A}  Which phase of the P-wave is not at all recorded on the earth’s surface?

1. Prp 2. PKP 3. PcP 4. pPP.
(B) The radius of earth model! is,

1. 3,200 km 2. 4,000 km 3. 4,800 km 4. 5,600 km.
(C)  The radius of the core is,

1. 1,600 km 2. 2,000 km 3. 2,400 km 4. 2,800 km.

v Ao gfiade B w1 3 9 fbd R P g Rf3g wefer @ gaver 11V, welt widt &
9§l Vo @ Vi mwer QYRR vd sprelt amgmt 7 y@dt o5 @ afoar € v Z whads @ mead
g1

(A) Amle Rg R P 3 o0 2 -

1. 27 fM YA ’Vi_% 3 _2Zy, 4, L__ VVIZ—V:
V;_Vn VI+VU VIZ—V? Vn

(B) vefwr @ro—smr o 98 wed 8.

. 2 5 22,V -p? ; 220V, 4 27 |hY

g ' 4 N 7 Vi+Vy
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(C) owiaT siipsl & davf § w7 3 o9 W fard|

e 1 1 ifee AwIR d9rs @ ford afdad =yt 3w @ ! A5 97 3t wefour @1
wergr 1/Vy 78t & wadt|
wo L. arremdt wEgs & yadl avr @t 7f, gukerdt aram 4§ wwa TR o sifle B

. wo7la I g 5 &4 2. wyTl A & 1l 9/ 8
3. eyl emrw &1l o 2 4. vl gll, g smrg &

The tangent drawn to the travel time curve over a horizontal reflector, at a certain point P, is found
to have a gradient of 1/¥,, where ¥, and ¥ are the velocities of the overlying and underlying media,

respectively, and Z is the depth to the reflector.

{A) The distance of P from the shot point is,

Vi+V, Y% 22V, 2Z V-V
1. 2Z |22 2, 2z 3.0 == 4 =N 0
=% Vi+Vs N7 2

(B) The tangent cuts the time axis at,

L 22 p BV g 22hK a. 2z it
i+,

Y VoV Vi-v}

{C) Withreference to the data provided above, consider the following two statements:

Statement I: The tangent at any point to the reflection travel time curve for the finite spread
length cannot have a slope of 1/¥,

Statement II: The velocity of the underlying medium is greater than that of the overlying

medium.
1. Statements I and II are valid 2. Statement I is valid; II is invatid
3. Statement I is invalid; II is valid 4, Statements [ and II are invalid.

(A) 77 §9&1 FeF @ ¥, A P BT » B9 H ARy womves Widiga va weflad siar @
vq v efidiaRa sri-wwfic fgef gwer gl wvar 2/ 10 Ma gv 72 avat weerar 10
f& =, 2 ar 40 Ma w gwa! veorar aur gRfY

1. 24 fF4 2. 32 fadt 3. 40 f 4. 20 f&H

(B) vw werghfly vy wvew # gol wodt ST AAaE § gt 30 % @7 yhrerT avdt 81 we g
&9 §fta glar & qudd @ wyear A & G 2/ 7% W 59 @ dRw wun sifaE
smRafifa & 74 wadl o ifare, vaet F wag HI s @ gord A il

1. g7 2. 13 7% 3. 0.7 79 4. arf
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(C) = P Radfe e # F9-TR9 RBReE & e B aalr 2

Strength Strangth Strenglh Sirength
toho j

= = = : Moho Moho
= =S E E

250 — 501 Z 501 Zeo]

T r=
% s “CEL a g.
a 8 | Maho 3 =1
100- (i) 100+ (i) 1001 (i) 100 (iv)

FT-Th aREREE (i), (i), (iil), (iv) 77 WRRRT #v 7o 98 #7 & :

1. 7Eraad wemved, TERMT Jguie, dad qed] st
2. Bch, MERTET Rved, AR Sg9TE, UdaT ygel
3. Peld FEET gue, vdad ged), FerIgR RIorauedy
4, HEER} vIAAvS, Ydaq Yed), REEIT SIuie, meld

84. (A) Oceanic lithosphere cools and thickens as a function of age away from mid-oceanic ridge
and it is represented by cooling half-space model. If its thickness at 10 Ma is 10 km, what

will be its thickness at 40 Ma?
1. 24km 2. 32km 3. 40km 4, 20 km

(B) In a continental lithosphere, the crust contributes to 30 % of the total surface heat flux.
The region undergoes a thrusting event, when the thickness of the crust is doubled.  Assuming

that the mantle heat flux remains unchanged, the new surface heat flux will be,

1. twice the original surface heat flux 2. 1.3 times the original surface heat flux
3. 0.7 times the original surface heat flux 4. half the original surface heat flux.

(C) The following figure shows rheological profiles for four different tectonic settings:

Sirangth Strength Strangth Strenglh
1 Moho ;
- Maha
g E E E- Moho
§507 £95] Y £50 %’Lso
a & | Moho S fal
1004 (i 100—: (iy o0 (i) 100+ (iv)

The correct sequence representing the rheological profiles (i), (ii), (iii), (iv) respectively is

1. oceanic lithosphere, continental rift, orogenic belt, craton
2. craton, oceaonic lithosphere, continental rift, orogenic belt
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3. craton, continental rift, orogenic belt, oceanic lithosphere
4. oceanic lithosphere, orogenic belt, continental rift, craton,

85. (A) wfRE@ar) pi, p2 U7 3 0T WY hy, 7 hy $ AT di-Tedig fAeel o f&En -

85.

(B)

(C)

(A)

fresf 1:p =19 Q #,y=14;p=1Q #ohy=1d p3=
feef 220 =38 Q @, =2#;,p:=2 Q # o hy=2d; p3=
ﬁ??f&p]:lg Q #?,,h1=23ﬁ;p2=1 Q #i‘.,h2=1#k;p3=oo
ﬁ?«'?f4:p1:389. Iﬁ,l‘11=27‘ﬁ;p2=2g ‘ﬁ,h2=1'ﬁ;p3=00

qoua Aae F—aar 87

1. Frefla2 2. Fed 174
3. [Rgof1a3 4, fgead 273

P wfiega eI @ fore v A—ea VES 9w i far T

o gfavrrear (€ 91) veorar (1)

1 1.0 1.0

2 50 2.0

3 0.4 10.0

4 0 00 J

MWWVESWﬁWWﬁqﬁww#meWWW@W?:

e grerrar () #1) vegerar (1)
1 1.0 1.0

2 6.0 1.4

k) 0.56 13.7

4 o0 o0

WW@W#WW@?H@W?W#W@%?:

1. ~25% 2. ~16% 3. ~2.5% 4, ~1.6%.
B # 9 72 aipe @ guahT @ et ava @ gRRSd @ orwerd ¥ wlved Fie 8
1. ~25% 2. ~16% 3. ~2.5% 4, ~1.6%.

Consider the following 3- layer models with resistivities pi, p2 and ps and thicknesses as
h1 and hg,

Model 1:p =19 Qm, hy=1m; p, =1 Omh=1mpi=®
Model 2: p; =38 Qm, b =2m; p,=2 Qm, h,=2m; p; =
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Model 3: p; =19 Qm, hh=2m;p,=1 Qm,hy=1m; p; =
Model 4: p; =38 Qm, hy=2m; p,=2 Qm,hy=1m; ps = 0

Which of the models are equivalent?

1. Models | and 2 2. Models 1'and 4
3, Models 1 and3 4, Models 2 and 3.

(B) A4 —layer VES curve was generated for following the geoelectric section,

Layer | Resistivity (2m) | Thickness (m)
1 1.0 1.0
2 5.0 2.0
3 0.4 10.0
4 o0 %0

The obtained VES curve was further interpreted using auxiliary point and the obtained
geoelectric section is

Layer | Resistivity (Qm) | Thickness (m)
1 1.0 1.0
2 6.0 1.4
3 0.56 13.7
4 00 o0

Using the principle of equivalence, the percentage error in the estimation of second layer
resistivity is

1. ~25% 2. ~16% 3. ~25% 4, ~1.6%.
(C) Using the data in B, the percentage error in the estimation of third layer resistivity is

1. ~25% 2. ~16% 3. ~25% 4. ~1.6%.

Vo walre-gre—Reya—i RAgageam wdem 1000 Q. sy @ ve smdw da o
STRNIT T A, qaon, GEAR Fad, forwe! gREsar | Q# & @ wrfy s By

AT
(A) 39 gawor & ford 3y fr amghy @} srgerar #9117

1. 25MHz- 50 MHz 2. 25 KHz-50KHz
3. 1 KHz-5KHz 4. 10* Hz-10%Hz.

(B) wweig wers @ forel pem won fghia grelg aat @ st | siav g9
1. 0° 2. 90° 3. 135° 4, 180°
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(C) vwie wdervr # B Reifodl w AR

Rafy 1: 0 7 widt ) oo # UF & TRE 8
Ry 2 2 i @) v ave Bt 7 7TE} were @ Ree Huv Red b

57 Refyarl & graa—Ton® & :

. Refa\ . Fomas, Rafd2 . g 2. Refa | : e, Rl 2 | Fca®
3. Rl gg Refal: e 4. Refr 1 : g Ryfa2 . g9

A vertical loop fixed transmitter electromagnetic survey was carried out to map a possible thin
vertical conductor of resistivity 1 £2m embedded in a host rock of resistivity-(1000 {2 m).

(A) The frequency you recommend for this survey is

1. 25 MHz- 50 MHz 2. 25KHz-50KHz
3, 1KHz-5KHz 4, 10*Hz-10" Hz.
(B) For the above conductor, the phase difference between the primary and secondary magnetic
fields is,
1. 0° 2. 90° 3. 135° 4, 180°

(C) Consider the following situations in the above survey:

Situation 1 : The transmitter and receiver are on the same side of the conduclor
Situation 2 : The transmitter is on one side of the conductor and the receiver is just
above the conductor '

The coupling coefficients in these situations will be

Situation 1 : negative, Situation 2 : zero
Situation 1 : positive , Situation 2 : negative
Situation 1 : zero, Situation 2 : positive
Situation 1 : zero, Situation 2 : zero.

BN

S yaE o) Frife aw arel a9 @ 9% ¥ oI § B $TgER [ a7 o
(m4mNﬁmﬁﬁwﬁWﬁﬁwwmwwwmﬁ
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1. weF gF7 2. waumr vae 3. voFT Affa 4. ylyamarg
(BY (A7 33 72 7 & wovf % g9 yavrar 9o & avar &
I8V B A% o IEHT URET FiRGifony 9o # GRETer o wET 8
FIEY P TRW T qiarr & BiRalen a0 & aiarT & w2

3IGY B O T gfenr & SINGoNg ¢ @ gfewrer W w9 8
ey @ ¥ TUT GRAmT § HIRGANT g7 @ uftar & st &

o 2 b —

(C) Torora & v w7 &7 wad vaT giyar 919 fewrar mr € sarE o gav @ wad F e
Fot & & w7 wgt 27

A

1. afrevor wfea T 8/ 2. SRy g BT &
3. U= g &7 P vgar B B 4. g7 @ g5rq T8 24

87. Using your knowledge of the forces that control horizontal flow, answer the following:

(A) Identify the type of wind aloft over 40° N shown in the following figure
:. (oo j |
B0 hPd, S o / _»';
N \‘ P

1. Ridge wind 2. Gradient wind 3. Ekman spiral 4. Anticyclone
(B) With reference to the figure in (A) , the pressure gradient force acts

outwards and is equal in magnitude to the Coriolis force
outwards and is greater in magnitude than the Coriolis force
inwards and is lesser in magnitude than the Coriolis force
inwards and is greater in magnitude than the Coriolis force

RN
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(B)
€
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The surface wind pattern at a location in Gujarat is shown below. Which of the following

statemenits is TRUE with reference to the wind aloft?

5

1. Convergence occurs 2. Divergence occurs
3. High pressure region is formed 4. there is no flow of wind

Red fewaala wer & g g ww 100-120 # &7 o7/ Free wig wv 3 mm 3 an

? 52 7 7wy F § v wet ad 2y

L. w7 F} g afvw g o
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4. woft 3T @1 TRawT e Ifw g5 off 1

AT BINAfy & IV T BEr-arae ¥ 89 uRad S @ w5y B ggurdy (E=
ST, O= fdear; P = o)

1. O>P>E 2, E>P>0 3. P<O<E 4. O<E<P
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b) wgEwa a7 3'°0 Awe Ready wmmw @ geT § alwae a7
c) oI & aF v ar/

d) =7 & B smvwr B iy

1. aghb 2, bac 3. c7d 4, agd

During the last glacial maximum the sea level was lower by 100-120 meters. One of the

following statements about the impact of lower sea level is UNTRUE:

The lengths of all the rivers had increased

The catchment areas of all the rivers had increased
The channel slopes of all the rivers had increased

The transport capacities of all the rivers had increased

talb o o
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Identify the correct sequence of changes in the orbital parameters on the basis of the time
span of the cycle. E = Eccentricity; O= obliquity ; P = precession

1. O>P>E 2. E>P>0 3. P<O<E 4, O<E<P

Two of the following statements about the last interglacial are INCORRECT:

a) It coincided with isotope stage Se ¢) It was cooler than the present

b) The 50 of seawater was higher d) The ice cap cover was less than the present
than that during the LGM.

1, aandb 2. bandc 3. candd 4. aandd
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Which one of the following statements about delta growth is incorrect?

1. Deltas continue to prograde as long as the supply of riverside sediment exceeds its
removal by waves and currents

2. Delta progradation is faster in deep water or where sub marine canyon exists offshore

3. Delta progradation is most spectacular in shallow seas in the tropics

4. Reduced sediment supply from the catchment area decreases the rate of delta progradation
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(B) The absence of typical delta at the mouth of the Amazon river is primarilv due to

very high tidal range

lower sediment yield from upstream

erosion and removal of sediments by an ocean current
very strong wave action associated with tropical cyclones

Ll A

(C) Where is the branching digitate ouline of a delta (e.g. Mississippi delta) found?

wave energy is usually low and fluvial sediment supply is limited
wave energy is usually low and fluvial sediment supply is abundant
wave energy is usually high and fluvial sediment supply is limited
wave energy is usually high and fluvial sediment supply is abundant
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3. (i) 7 (i) w& mer (i) g iv) Trm &1 4. (i) 7(ii) 7o oo (i) 09 (iv) @2 &/

B =

(B) @7 7 waarg Fffavr & sgar, A7 @er &

1. Am -#@ a2 7 27 77< 18° ® (64.4°%) ¢7 g=ia avf wvg &

2. BSh w77 v 4 arge—argieasts auf @ a8% va 70% a9f Mg %g & & 7837 &

3. Cwa—waw der 77 18° % (64.4° ©) ® Gw% ooy waw Wy #gr 22°0. (71.69) @
P4, vq gupem vy 7l @) gor ¥ g wmg » gd F 9 T sife af

4. Af -wev g8 7 @7 am > 18°9 (64.4°8) # e, 07 gmpaw #@H F quf > 10 —
/25 ueg 6 AL @ P9 SET r=aiffF avf AA H)

(C) 97 g7 &) wBar|

1. o ey — Bwk 2. e T — Bwh
3. Frr ol — Af 4, 9R7H g7 — Am

90. (A) Read the following statements about Koppen’s and Thornthwaite’s classification
schemes and choose the correct answer:

i) Both the schemes are empirical

i1} Thornthwaite used many of the same alphabetic symbols that Koppen used

iii) Inboth the schemes, vegetation is the basis for the identification of climate types
iv) Thomthwaite’s system uses the important concept of evaporation.

1. All the above statements are correct

2. (1),(i1),(1i1) are correct and (iv) is incorrect

3. (i) and (ii) are correct and (iii) and (iv) are incorrect
4. (i) and (1i) are incorrect and (iii) and (iv) are correct
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(B) As per Koppen’s classification of climate, the following is correct:

(©)

Am —temperature of the coolest month < 18° (64.4° F) and maximum rainfall in autum
BSh — evapotranspiration exceeds precipitation for the year and 70% rainfall in the six
winter months

Cwa — coolest month above 18° C (64.4°F) and warmest month below 22°C (71.6F) and
minimum 10 times as much precipitation in winter months as in the driest summer months
Af ~Temperature in the coolest month > 18°C (64.4°F) and rainfall in the driest month >
10 —1/25 but less than 6 cm when r = annual rainfall in cm.

Identify the mismatched pair:

1.
3.

Thar Desert-Bwk 2. Sahara Desert -Bwh
Congo Basin — Af . 4, Western Ghats -Am
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91. (A) Inthe following figure, which type of channel pattern do the points A,B,Cand D
Correspond to?

1.
3.

Crunnel gruldsm mim

1 10 100 1000 10000 100000
Benkfult discharge m’1s

.
A and B are meandering rivers 2. C and D are braided rivers
B is braided and C is meandering river 4. B is meandering and C is braided river

(B} Identify the correct statemment:

1.

2.
3.
4,

Channels with fine-grained point bars are less stable than channels with coarse-grained
point bars

Fine-grained point bars are associated with steeper channels

Relatively namrow channels are characterized by fine grained point bars

Fine grained point bars are associated with low sinuosity channels

(C) The relationship between alluvial fan area (Aj and upsteram drainage basin area{ A)is
expressed as Ar = ¢A" (¢ constant and n is the slope of regression line). Which of the
following statements best describes the log-log relationship between Acand A?

) B —

The fan area increases proportionally with basin area

Large basins yield proportionally more sediments on to the fan than smaller basins
Large basins have higher sediment yield than smaller basins

As the basin size increases the sediment yield increases at 2 Jower rate
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(C) grew gefen, @ Rfre sravs v-arghaar & WO e gtbarst # W e a7 afton g & -
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(B)

)

(A)

(B)

1. Rty - efds
3. Rewdlg - wyd

2. 9% - vy
4. T — wEh

One of the following 18 nut a characterislic feature of vadose cave systems in karst topography:

t. They develop above the water table

2. 'They include waterfalls and potholes

3. They may have uphilt gradient

4. They have flat uneroded roofs, usually along a bedding plane

A blind valley refers to

A valley which is occupied by a dry stream following river capture
A misfit valley

A valley that ends at a sinkhole

A raised valley downstream of a sink hole occupied by a dry river

B~

Limestone pavements which are distinctive bare landforms, are usually the result of one
of the following processes:

1. glacio — karstic
3. glacio- marine

2, fluvio-glacial
4. fluvio-marine
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(A) If the ratio between water depth and deep water wavelength is < 0.5, which one of the
following statements about waves is incorrect?

1. waves are affected by sea-bed

2. waves tend to align with the coast

3. wavelength increases with decreasing water depth
4. waves becomes increasingly asymmetrical

(B) The offshore topography is given in the following figure.
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Identify the correct type of wave refraction that will occur:
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{C) Which one of the following statements about steeper beaches 1s correct?

stueper beaches invariably occur along coasts in temperale regions
steeper beaches lack berms '
steeper beaches are composed of well-sorted shingle

‘eper beaches are composed of well-sorted sand.
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(A} Where would be the maximum velocity (mv) of the given stream for the cross section
X-y in the given diagram?

(mv>
2. x
—T T T e — Y
N T
3 % y
v 2.7
\“ ‘x...//' -
4 % .
ST e
\-\Q’I:D (._rﬁy ;/ g
- ,

‘H‘H"-\-- -

e

(B) The grain size variation at (x) would be

1. coarsening upward 2. only sand
3. fining upward 4. only mud
(C) The place near the river bank (y) is
1. not suitable for settlement 2. suitable for settlement
3. suitable for sand mining 4. suitable for bridge
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(C) af yvaardalia e g gtar & 1747 [ &4 dewd g7

V. Tuggwamr & I, s ved 21 2. Py war & 1L gy clar
3. Ty a T, 9 gt sid 7y 4 Ty q T @R e T
Stability m the atmosphere ix determined by the nemperalure al vartous etelae Loy nentes Ela!

lapsc rate (I7), dry adiabatic lapse rate (") and saturated advabatic lapse raie {0, are vanot.

measures to quanltify the change in almospheric temperature with height, Based on your knowledge
of these lapse rates, answer the following:

(A) Which of the following conditions enhance atmospheric stability?

Radiative cooling from cloud tops

Heating of an air mass from below as il passes over a warm surface
Orographic lifting ol air

Radiative cooling of Earth’s surface alter sunset

PN

(B) With respect lo displacement of an unsaturated air parcel, which of the following statements
is correct?

fam—y

The atmosphere is stable if the potential tempeiature increases with increasing altitude
2. If <7y, the atmosphere is unstable

If [>T, the air parcel when displaced vertically [rom ils original position ‘0" will
sink back to ‘O’

4. Upward acceleration of the air parcel is inversely proportional to the difference between
its temperature and ambient temperaturc

Ll

(C) If the acceleration due to gravity doubles, how do I'y and [, change?

1. T4 doubles, ['; remains unchanged 2. Ty remains unchanged, I, doubles
3, Both[yand T double 4. Both T and I', remain unchanged
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96. Based on your knowledge of thunderstorm electrification, answer the following:

(A)

(B)

(©)

In the figure below, identify the main charging zone

1. Zone A 2. Zone B 3. ZoneC 4, ZoneD

How does the rate of charge generation in a thunderstorm change, if the electric charge
separated per collision (between ice crystals and rimers) doubles? Assume all other
conditions remain unchanged,

1. Decreases by 50% 2. Increases by 50%
3. Remains unchanged 4. Increases by 100%

Above an altitude of few tens of kilometers from the Earth’s surface, there exists a ayer of
strong electric field called the ‘electrosphere’. There is a downward-directed fair weather
electric field from the electrosphere. This fact implies that the
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1. electrosphere carries a net negative charge

2. Earth’s surface carries a net positive charge

1. electrosphere carries a net positive charge and the Barth’s surface
carries a net negative charge

4, atmosphere is a poor conductor of electric charge
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1. 950 hPa 2. 970 hPa 3. 8§50 hPa 4, 700 hPa

97. (A) Assumingthe aerosol particles are distributed as per Junge distribution in the atmosphere, the
ratio of number of particles of size 0.2pm to 0.6umis

1. 729 2. 243 3. 81 4. 27
(B) In the following sketch, the cloud heights, updraft velocities at the base, horizontal wind

speeds are shown. The cloud base temperature and humidity are same for all clouds. Which
cloud will have condensation droplet particles based on Lagrangian time concept?
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In a highly polluted boundary layer with aerosols, warm clouds have bases at four
different altitudes as given below, Cloud with base at which of the altitudes below has the
largest number of cloud droplets?

1. 950 hPa 2. 970 hPa 3. 850 hPa 4. 700 hPa
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(A)

(B)
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Two identical balls having the same radius ‘7’ are placed at a distance ‘'d’ apart on 2
frictionless horizontal plane at 45°N. Assumning that the balls are propelled directly at each
other, what must the deflection due to Coriolis force be if the balls  just miss each other?

1. equal to the radius of the ball ‘¥’

2. equal to the diameter of the ball ‘2r’

3 The balls will never miss hitting each other

4. equal to the initial distance ‘d’ between the balls

Coriolis parameter has a physical significance because

1. it determines the sense of circulation when water drains out from a bath tub
2. it appears in the Rossby number expression

3. it is the planetary vorticity

4. itis a measure of the Earth’s rotation

Air flow around a tornadic low pressure in the Northern hemisphere has

no rotation whatsoever

only cyclonic circulation

only anti-cyclonic circulation

can be either cyclonic or anti-cyclonic circulation
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3. SuvieT BYT & A 9T Tora &
4. QuRiwT Fo= @ A 97 wE &

99. (A) Lax theorem states that for a well-posed initial value problem, the condition for a finite-
difference scheme to converge to true solution is

the finite difference scheme be consistent

the finite difference scheme be stable

there can be no convergence to the true solution, but only to an approximate solution
the finite difference scheme needs to be both consistent and stable

Calb i S

(B) The semi implicit scheme is very popular as compared to explicit and implicit methods since,
unlike explicit and implicit schemes it

is unconditionally stable, has no constraint on time step and involves no matrix inversion

involves matrix inversion

is unconditionally stable

has no constraint on time step

b S

(C) The number of iterations to achieve convergence is higher for the sequential relaxation
method as compared to the simultaneous relaxation method, while the number of iterations
to achieve convergence is lower for the successive over relaxation method as compared
to the sequential relaxation method.

1. The first part of the above statement is wrong while the second part is correct
2. The first part of the above statement is correct while the second part is wrong
3. Both parts of the above statement are wrong
4. Both parts of the above statement are correct
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100. (A) The observed surface winds in different latitudinal belts over the Earth have both easterlies
and westerlies
1. because of Hadley cell
2. because of turbulent eddies
3. because of east-west Walker circulation
4. because the net transport of angular momentum to and from the atmosphere over

the entire Earth will not vanish otherwise

(B) Typically the east-west components of horizontal winds have higher magnitudes than their
North-South components primarily

1. because of thermal winds

2. because the Earth rotates west to east about its axis once in 24 hours
3. because of east-west Walker circulation

4. because of Hadley circulation

(C) Typically vertical velocity in the atmosphere has a lower magnitude compared to the
horizontal wind magnitude since the atmosphere is

1. a stratified fluid

2. under hydrostatic equilibrium

3. a thin fluid with vertical length scales much smaller than horizuuu tength scales
4. a homogeneous fluid
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101. (A) Unlike tropical cyclones, the monsoon depressions that form over India do not weaken
while experiencing landfall since

1. the surface temperature over the land is same as that of the ocean
the monsoon depression forms in an environment where the vertical shear of horizontal
wind is very high

3. there are no changes in frictional forces associated with the monsoon depression before
and after experiencing landfall

4. the atmospheric condition over land during this period is rich in moisture and similar to
the atmospheric condition over the sea

(B) Monsoon depressions are warm-core systems at low levels and cold-core systems at higher
levels. Pick the correct option:

The first part of the statement is correct and second part of the statement is wrong
The first part of the statement is wrong and the second part of the statement is correct
Both statements are true

Both statements are false

R S

(C) Within the radius of tangential equatorial wind associated with a tropical cyclone in the
Nerthern hemisphere

1. shear vorticity term contributes to cyclonic vorticity, while curvature vorticity term
contributes to anti-cyclonic vorticity

2. Shear vorticity term contributes to anti-¢yclonic vorticity, while curvature
vorticity term contributes to cyclonic vorticity

3. both shear and curvature vorticity terms contribute to cyclonic vorticity

4. hoth shear and curvature vorticity terms contribute to anti-cyclonic vorticity

102, (A) Fhyw-dwnfret suaw
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a7 fafy, @7 OLR (TRHG wqaer i)
gei Rafy, & OLR
= fafy, g=r OLR
w7 fafy a=@ OLR

S

TRMM (swrf2ag auf #9 fAv) SUvE gerl T8l A

1. e @} glaaktar 2. SST (w37 s T
3. goe gereha TEvE 4. wapfora smRAT

Meteorological satellites are

1. only geostationary 2. only polar orbiting
3. only low latitude orbiting 4. any the above three types

In satellite imageries deep convective clouds are identified by

1. low albedo, low OLR (Outgoing Longwave Radiation)
2. high albedo, low OLR
3. high albedo, high OLR
4. low albedo, high OLR

TRMM (Tropical Rainfall Measurement Mission) Satellite does not measure

1. cloud reflectivity 2. S8T
3. aerosol optical depth 4, integrated water vapour
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BErarT ¥ JTHIfa, g At U7 gy ol @ amarg #rF 93 99 Ra,Rp 7 Re & @

1. Ra>Rg>Re 2. Re>Rp>Ra 3, Rya>Rc>Rp 4, Rg>Rs>Re

The salinity(s) of the North Atlantic surface waters is higher (37) than North Pacific surface
waters (35). For north Pacific surface waters the ratio of Ca’®" concentration and salinity
is x:1. Then the Ca'? concentration for the North Atlantic waters is:

1. 35x 2. 36x 3. 37x 4 x

If the generalized concentrations of scavenged, recycled and major elements are A, B and C,
respectively, then

1. A, B and C have higher values at the surface than that at 1000 m

2. A, B and C are equal at the surface and at the depth of 1000 m

3. Aislessand C is more at the surface than at 1000 m but B is the same at both
4, A is less and B is more at 1000 m than at the surface but C is the same at both

If R4, Rp and Rc are the residence times of scavenged, recycled and major elements in the
ocean respectively, then:

1. Ria>Rg>Re 2. Re>Rg>Ru 3. Ra>Rc>Rp 4, Rg>Ra>R¢
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104. {A) Dueto increasing atmospheric carbon dioxide dissolution, the oceans will become

(B)

(©)

1, acidic 2. less basic, but not acidic
3, basic 4, less acidic, but not basic

How will increasing atmospheric partial pressure of CO, influence the following parameters
of the ocean carbonate system?

pCO; (A), BCOy {(B). COy (C), pH(D), calcite saturation (E) and DIC (F) (up and down
arows indicate increase and decrease, respectively)

1. AB BT, ©CDEY 2. (AB, O1,(0,E R
3. A,BCOVOERT 4 (A BEY,CDET

In response to atmospheric CO; forcing in the marine environment and global warming, what
consequences may happen to global coral communities?

1. CalcificationT CaCO; dissolution T squeeze by few degree latitude
2. Calcificationy CaCO, dissolution T expand by few degree latitude
3. Calcificationd CaCO, dissolution 1T squeeze by few degree latitude
4, Calcification 1 CaCO; dissolution ¥ expand by few degree latitude

105. (A) wad? eaor (S), #aet ary (T), #adt g7 (O, asfigeo-aaf (E-P) ¢ wae! Ak awvd i
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1. A:am, B:&qumr, C.g#rer, D: g, B:9ive ac
2. C:qm, A:oqumr, B:y#mw, BEre@, Doy acr
3. D:am, C:aavrar, A:garer, B39, B.oivs o
4. D:am, A:erorer, C:yarer, B: 519, B owe

Wmm#mrwm-mmﬁ%mﬁw#ﬁww
TS 9 for &

1. e gorer 2. &for WYy 3. & g 4. oFr yeTer

In the latitudinal distribution of surface salinity (8), surface temperature (T), surface density

(o), Evaporation-Precipitation (E~P) and surface mixed layer depth (D), which of the
following options is correct?

max = maximum
min = minimum

Equator : Trae, G maes Dmaxs TIOPICS © Sy, (E-P)rin
Equator : T, Gtmins Doiny Tropics : Sy, {E—P)pax
Equator : Trp, G mins Diin Tropics : Sy, (E-P)uin

Equator : Truax, G mins Dyuxe Tropics : S, (E—P)ax

O

The following figures present the vertical profiles of temperature, salinity, light

pressure and nutrients in the low latitudes. Which of the following correctly defines these
parameters?

kd

+—— Depth

A:Temp, B:Salinity, C:Light, D:pressure, E:Nutrients
C:Temp, A:Salinity, B:Light, E:Pressure, D:Nutrients
D:Temp, C:Salinity, A:Light, E:Pressure, B:Nutrients
D:Temp, A:Salinity, C:Light, B:Pressure, E;Nutrients

B —

In clear oceanic waters, among the wavelengths of photosynthetically active radiation the
minimum extinction coefficient is observed for
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1. blue light 2. redlight

3. green light 4, yellow light
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Water exchange is maximum between the

1. Atlantic and Pacific Oceans 7 Arctic ocean and Atlantic Uceans
3. Arctic ocean and Pacific Oceans 4. Indian and Pacific Oceans

Sea ice which stays in one position for a long time is called fast-ice. This is mostly formed
in the

Southern ocean between 60° and 70° S

Middle of the Arctic Ocean

Arctic where water depth is not more than 20 m
Hudson Bay

Ealb i e

The bottom-most water mass in the Indian, Pacific and Atlantic Oceans is the
1. North Atlantic Deep Water 2. Red Sea water
3. South Atlantic Deep Water 4. Antarctic Bottom Water
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The fossil records of benthic foraminifera are very useful in deciphering past ocean bottom

environments. The assemblage with predominance of elongated taxa having informal habitat
suggests:

1. oxygen-poor condition 2. oxygen-rich condition
3. high salinity condition 4. low salinity condition

The record of abundance ratio of benthic foraminifera to planktic foraminifera in marginal
sequences can be used in the estimation of

1, paleo-temperature at seafloor 2. paleo-salinity at seafloor
3. paleo-productivity at seafloor 4, paleo-bathymetry

The value of benthic to planktic foraminiferal abundance ratio generally

1. increases from shelf to the slope 2. decreases from shelf to the slope
3. increases latitudinally from North to South 4. decreases latitudinally from North to South

grrv—-agef AETHey (e ) @ YR Gearg dfverd # veg wgEl WY armvE: e
gt 2 ?

1. T=rov argueseia s | 2. TN GrgETSHy BidT ST e |
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In the marine climatic record of the late Quaternary, higher sea levels were normally
associated with

1. " higher atmospheric ozone 2. higher atmospheric carbon dioxide
3. lower atmospheric carbon dioxide 4. lower atmospheric ozone

Salinity of the oceans was the highest

1. 5,000 years ago 2. 10,000 years ago
3. 21,000 years ago 4, 17,000 years ago

Late Quaternary climate change is believed to have been caused by

1. anthropogenic greenhouse gases 2. methane emission from marine clathrates

3. variation in the Sun-Earth orbital geometry 4. changes in the solar output
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Where is biological productivity likely to be the highest?

1. warm-core eddies 2. cold core eddies
3. sub-tropical gyres 4, zone of convergence

Which one of the following is INCORRECT?

Productivity in the Northem Arabian Sea is high during winter due to convective mixing
Productivity is high on Peru coast during El-nino years

Subsurface oxygen minima are not found in the Bay of Bengal

During the southwest monsoon upwelling takes place along the Kerala Coast
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(C) The Arabian sea during the spring inter monsoon is characterized by

deep mixed layer (> 100 m)

nitrate concentration in the surface water greater than 2 pM
stratified upper layer due to abundant freshwater input
favourable conditions for Trichodesmium bloom

B
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110. (A) Which of following basins is NOT a high nutrient low chlorophyll (HNLC) zone?

1. Equatorial Pacific Ocean 2. Bay of Bengal
3. Southern Ocean 4. Sub-Arctic North Pacific
(B) Which of the following does NOT contribute towards development/maintenance of HNLC
condition?
1. High prazing 2. Very deep mixed layer
3. non-availability of nitrate 4. non-availability of dissolved iron

(C) Which of the following organisms are the most abundant in the Southemn Ocean?

1. Trichodesmium 2. Cocolithophoroids
3. Noctilucla 4, Diatoms



