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6.

PART 'A’

N is a two digit number such that the product

- of its digits when added to their sum equals N,

The unit digit of N would be
L B
3,08 4, 9

If P+{-;-=1 and Q+i-:-= 1, then what is

PQR?

1. -1

22

3. -2

4. cannot be calculated

What is the remainder when 3%° is divided by
57

e o o e

SR 4. 4

If equal weights of 22 carat gold (alloy of 22
parts gold and 2 parts copper by weight) and
24 carat gold (pure gold) are mixed to form an

alloy, what will be the weight proportion of

copper in the alloy?
P

2
1
3% == 4.

A 4m X 4m floor needs to be covered by tiles
of size 2m x 1m. Two diagonally opposite
corners of size 1m X Im should be left
uncovered. How many tiles are required to
complete the job without breaking the tiles or
overlapping them?

1. 6
2o %l
3. 8
4. Impossible to cover

lt42 — 26, 71 - 78, 33 = 16, then 62 —
1. 68 2a I8N
3. 38 4. 39

7.

10,

11

A shopkeeper sells a file and a notebook for

Rs 27 to the first customer, a notebook and a

pen for Rs 31 to the second customer and a

pen and file for Rs 29 to the third customer.

The prices-of the items are rounded in rupees.

Which of the following inferences 1s correct?

|. The pen is the costliest of the three

2. The file is the costliest of the three

3. The notebook is the costliest of the
three

4. The shopkeeper sold the different items
to different customers at different rates.

Consider a square of side a. Fit the largest
possible circle inside it and the largest
possible square inside the circle. What is the
side length of the innermost square?

. @ 2 2. “/2
— a
r, 3 i 4. /ﬁ

Walking from my home at a speed of 3 km/h |
am 8 minutes late in reaching my office. If |
walk at a speed of 8 km/h 1 reach 5 minutes
late. How far is my office from the house?

. 2km 2. 1/3km
3. 2/3 ki 4. 1/2km

A, B and C are three distinet digits. if they are
added as below,

> P

B
+ B
g B

P!
®
O OO

find out the value of A, B and C

L. A=3, B=4C=3
Z. A=2,B~=3,C=]
3. A=JB=1LEC=3
R A= B =8 =5

¥ ’

A tight ftting band is wrapped around the
Equator. Another circitlar band whose length
is 15 m more lies at a certain Leight over the
first band. A group of human beings attempt
to pass under the longer band. Can they walk
under #?7 (Earth's circumierence 1s roughly
40,000 km. The height of human beings is
between | & 2 m)

L. XS
2. No
3. Can not be determined

4  Only those with height less than 1.7 m



12.

13.

14.

15.

16.

17.

18.

L is the tallest and eldest of a group of five
people K, L, M, N and P. M is elder to N and
shorter than K. M and P are of same age and P
is taller than K. N and K are of same height

and K is younger to P. Which of the following
inferences is certain?

|. Pistaller than M

2. N is the youngest
3. NiseldertoP
4, NiseldertoK

If the product of three consecutive positive

integers is equal to their sum, then what would

be the sum of their squares?
.9 2. 14
3. 16 4, 24

A tall metal cylinder is filled end-to-end with

n snugly fitting spherical wax balls of
diameter 4. If the balls melt completely, the

volume fraction occupied by the melted wax
1S

|. independent of both d and n

2. dependent on both d and n

3. independent of d, but dependent on n

4. dependent on 4, but independent of #

Some fishermen caught some fish. No one
caught more than 20 fish., @, number of
fishermen caught at least one fish ampng
them, a; number of fishermen caught at least
two fish among them, and so on and aj
number of fishermen caught exactly 20 fish
among them. How many fish were caught?

. a4 +a2+ﬂ3+“‘+azg

2. ay + 21‘12 + 3(.13 n LA, < 20&20
3. 20(a; +a; +az + -+ az)
4, 20(ay + 2a; +3a3 + -+ 20ayq)

If NET14 & NETIS5 are five digit numbers
such that their sum = 157229, then N+ E+ T
would be |
1. 15 2

3528 4, 72

A cylindrical cake is to be cut into 16 equal
pieces. What is the minimum number of cuts
required to do so?

a9 2¢ .3

3. 8 ek

The diagram shows a cubic block of marble
(1x1x1m?) having a planar fracture.
What is the maximum number of slabs sized

19.

20.

20 X 20 x 5 ¢m? that can be cut from this
block avoiding the fracture?

2, 300
4, 500

c 80
g0
2 %0
ésu
WH—r—r
0
2 u
310-

40 50 eg 70 80 S0 100
Hufmlrtsfuxﬁdinﬂ.k.mm

Pre-Ph.D. exam score of 10 students are
plotted against their M.Sc. marks. Which of
the following is true?

|. Two students have scored better in Pre-
Ph.D. than their M.Sc. exam.

2. All those students who scored 50% in
Pre-Ph.D. scored more percentage of
marks in their M.Sc. exam.

3. Two students scored the same
percentage of marks in their Pre-Ph.D.
and M.Sc. exams.

4. The student who scored maximum in
M.Sc. is the only student to get
maximum in Pre-Ph.D. exam

With reference to the right-angled triangle
shown, what is the value of sin(A)cos(B) +
cos(A)sin(B)?

D



11,

12.

12.

13.

13.

. &

2. Ay

3. I 81 TRUT A1 gedar

4, 1,7 A &5 ¥ FH arel eaiad &l

A tight fitting band is wrapped around the
Equator. Another circular band whose length
is 15 m more lies at a certain height over the
first band. A group of human beings attempt
to pass under the longer band. Can they walk
under it? (Earth’s circumference is roughly
40,000 km. The height of human beings is
between | & 2 m)

. Yes

2. No

3. Can not be determined

4. Only those with height less than 1.7 m

g W@ F UE g K L, MUN 3P &
LFER @ da3F A g @31 gl M, N@&
g8l offhd K & &o=7 &1 M 3R P @7
37 & g WP, K ¥ &ar g1 N 3T K
AT a9 & 8 3 K, P & & & &=
HAE! & F FF-T0 HFEIHE 82

. PME TS

2. NI H ge8 BT &

3. N, PR3gFasrg

4. N, K& 3gHAasT g

L 1s the tallest and eidest of a group of five
people K, L, M, N and P, M is elder to N and
shorter than K. M and P are of same age and
P 1s taller than K. N and K are of same height
and K is younger to P. Which of the
following inferences is certain?

|. Pistaller than M
2. N isthe youngest
3. NiseldertoP
4, NiseldertoK

ciiey HAF U JUITHT HT VD 3 FrT

& TEY g ol 39 aar F7 JET FAT {EY

B e Zor 14
3. 16 4. 24

If the product of three consecutive positive
integers is equal to their sum, then what
would be the sum of their squares?

. 9 2y w14

3. 16 4, 24

4. T& d¢ U & da9 F WA GF

4.

15.

qHed (IF) T ¥ d W H n MATHER
AT HT R AT A gl IR S 9T w9
#mmmﬂmmmgﬂmﬂﬁw
HIA &

. dana=l 9T AR =0

2. dT nEAl W A8

3. d W @R =81 ©g n R R

4, d 9 AR Wa n 9 A 78

A tall metal cylinder is filled end-to-end with
n snugly fitting spherical wax halls of
diameter . If the balls melt completely, the
volume fraction occupied by the melted wax

independent of both d and n
dependent on both d and »
independent of &, but dependent on n
dependent on & but independent of »

= L) ="

FCE AOIR « & FASfodr 931l & 4
20 & ST AT J8 9EE a
AGHRT & 399 # &7 § &7 Th AT
9, a; AGHN o HUH H A q FH A
ﬂﬁﬁ'ﬂfqm‘ﬁ,s?ﬂmam@ﬂ?#m
A O 20 Ao 9@zl Fo fada
AT Jes T

. ag+a;+ag+ +as

2. a,+2a; + 3az + -+ 20a,,

3. 20(ay +a; +az +-+ az)

4. 20(ay + 2a, + 3a; + -+ 20a,,)

Some fishermen caught some fish. No one
caught more than 20 fish. @, number of
fishermen caught at least one fish among
them, a; number of fishermen caught at least
two fish among them, and so on and ay
number of fishermen caught exactly 20 fish
among them. How many fish were caught?

I Ay + Ay + A3z + 4+ Aag

2 a, + zaz + 3(13 + o 20&20
3 20(1‘.’11 -+ a, -+ dq =it azﬂ)
4. 20(ay+2a; +3as + -+ 20a55)



16

16.

17.

17,

18.

Ifd NET14 ud NETIS 99 3P $ir o
FEa g fSad a9 o = 157229, a9 N

+ E + T fra«r grem?
VA IS R 2
3: 25 4. 2

If NET14 & NETIS are five digit numbers
such that their sum = 157229, then N+ E+ T
would be

15 2. <21

3. 2 4, 72

U&F SoIATRIT heh HT |16 SUET HEN H &iel
FET &) S0 S & o0 FH F FH e

arR 59 Fer J?
1.9 S
3.0 '8 4. 35

A cylindrical cake is to be cut into 16 equal
pieces. What is the minimum number of cuts
required to do so?

L. 19 2,
Jr 8 4

wh L

UF AT &1 g (1 X1 X 1m®) @us
¢ Fud REEaR gAqag faswr g1 fasr
# B T, 20 x 20 x 5HA? A FAWFTH
fraeir qfear H1Er 5T FFal o7

2. 300
4. 500

L. 200
3. 400

18. The diagram shows a cubic block of marble

(1 x1x1m*) having a planar fracture.
What is the maximum number of slabs sized
20 % 20 X 5 ¢cm?® that can be cut from this
block avoiding the fracture?

19.

19.

[ 200
3. 400

B 19
wh BJ

3 E

% of matres scared in Pre-Ph.D. exam
s 85 8
l |
|

|

40 50 eg 70 80 90 100
&% of marks scored in M. S¢ exam

qd-Ph.D. odigm & 10 femfar & wrears
TUT 374 anT M.Sc.u{R & WIcAlhl Hi
e H oA s g PR & ¥ Sl
g 67

1, ¥ Ref@ar & ga-PhDulem &
M.Sc. Giiem &1 39T dgay 3dF I 8

2. & fagareff fS=gi= ya-Ph.D. wildm #H
50% 3% wrca Y 3= M.Sc.
qdrem F Hiow gfawd 3F g a8

3. & femf@E & ya-Ph.D. @ M.Sc.
qfremat & gEE e 3E 9 B

4. gz Rezrft wd MSc. qliem #
s 3w 3T R 3ue & 9@-
Ph.D. udie # #ff HaIf®«® 3+ 31 &

S 8

% of marks scored In Pre-?h.D: exam
- un
:I o
+
+
.-——-+---—--——-—l*--—
—-——T-

&

40 SO go .70 80 S0 100
% of marks scored in M, SC. éxam

Pre-Ph.D. exam score of 10 students are

plotted against their M.Sc. marks. Which of

the following is true?

. Two students have scored better in Pre-
Ph.D. than their M.Sc. exam.

2. All those students who scored 50% in
Pre-Ph.D. scored more percentage of
marks in their M.Sc. exam.



3. Two students scored the same
percentage of marks in their Pre-Ph.D.
and M.Sc. exams.

4, The student who scored maximum in
M.Sc. is the only student to gel
maximum in Pre-Ph.D), exam

20, Rram T wEA B

sin(A)cos(B) + cos(A)sin(B) =T AT T

g7

A

s 20 )

3. +l/2 Qi =]

20. With reference to the right-angled triangle
shown, what is the value of sin(A)cos(B) +
cos(A)sin(B)?

HI'T \PART 'B'

21. 9T & HeT ¥ U MEAwARTRAS § FHT

HFda & aIfd g A3 g whar ¢
(A) SHET TIAT (B) 30T 3T (C) &1 &
GRT 3cATHT STl Har &1 g7

. #ATTA

2. AEAB

3. ATYr B, =T

4, A,BTUTC

21.

22.

22,

23.

23.

24,

The rate of heat released in the Earth's

interior from a radioisotope could depend on
(A) its abundance (B) its half life (C) the

energy emitted during decay. Which is
correct?

. only A

2. onlyB

3. both Aand B

4, A.BandC

frarfiera: 3fcyd gid v 9aq &1 A
gIof &1 FATERN FTHE! HHA e
. T W31 I, I HT T TYfAd

FIOTT @t T&d, IR T WG ARAd
RN @Sl o, 9T & RE TYfeid
AT @l I&d, FR HT dF oA

I<J
4

Lad

o

Foreland basin of an actively rising mountain
will have an overall
|. coarsening upward sedimentary

sequence with rounded fragments

2. fining upward sedimentary sequence
with angular fragments

3. coarsening upward sedimentary
sequence with angular fragments

4. fining upward sedimentary sequence
with well rounded fragments

Flel HHYAT HIRATT FId §

. 9ERTSE

2. RfgeEz

3. THART

4. AT

Black smokers precipitate
. Pyrite

2. Pyrrhotite

3. Sphalerite

4. Galena

frr fagdfas swfaal & &g\ o,

HETedII-Aeledld TaFhl &1 IROTH &7
. AT @E

2. ALU-¥HTolledh Feah

3. WS dd

4, TewrTeT



24.

25.

23,

26.

26.

27.

Which one of the following tectonic features
Is a consequence of continent-continent
collision?

. Mariana trench

2. Mid-Atlanic Ridge

3. Andes Mountains

4. Himalaya

[:50.000 ATIHHA UT U& HAWT dgik Har
STar &l HF W 1.0 km F AERT # fRae

.4 vfaaftea s3a 87
b 2L
3.3 4. 4

A map is prepared on 1:50,000 scale. How
many cm on the map represents 1.0 km on
the ground?
1% 1

: 2. 2
3 3

4, 4

v 3egmAr A Sle-a U, e &

SeallcaX agdl @Ol & fafAitea Har

Y,

| qdf 3RRERT AT BI- ATl
HETHRER

2. T WK - Al 3AIhT He9Ie -
Fedfed HEHRN
e

4, FEATCH FAEEIR- AT IRIAT 3T
GICEE:ICIN

Which one of the following sequences
represents progressively advanced stages of
rifting?

. East African Rift-Red Sea- Atlantic Ocean
2. Red Sea-East African Rift- Atlantic Ocean
3. Atlantic Ocean-Red Sea-East African Rift
4,

Atlantic Ocean-East African Rift-Red Sea

st dEr e FdRuURer & A
AT 3garl gaeutadr [ & Ade
F

afasr Frelferaor fafey
A FERERET X  Sm-Nd
B e Y Rb-Sr
C &z Z U-Pb

27.

28.

28.

29.

. A—Y,B-Z,C-X
2. A-XB-Y,C-Z
3. A-X,B-Z,C-—Y
4. A-ZLZ,B-X.C-Y

Match the minerals and the commonly used
isotopic method of dating them.

Mineral Method of dating

A  Biotite X Sm-Nd

B  Zircon Y Rb-Sr

C Garnet Z U-Pb

. A=-Y,B-Z C-X

2. A=-X,B-Y C-Z

3. A-X,B-Z.C-Y

4. A-Z,B—X,C-Y

syt §, 9T & aEST F I Icqiied

gIetl &

| wrufas wiens fafor & dierEr i
AGHSAN Fiael STARIISS & HIY
FAfHar & Zanr|

2. wiyfAs FieAs fAfEor & dermr S
ATGHEAA FATSgIete & [re HAGRAT F
Zan|

3, gfade =gl @l agHSHE
HierdioteT & |IY JATHAT & ZaRTI

4. EfEAATE g H ARSI
A & W AAFHAT F @

Radiocarbon, used for dating sediments, Is
produced at the top of the Earth’s atmosphere
by the

|. primary cosmic ray protons reacting

with atmospheric carbon dioxide

primary cosmic ray protons reacting

with atmospheric nitrogen

3. reaction of secondary neutrons with
atmospheric oxygen

4. reaction of secondary neutrons with
atmospheric nitrogen

b

qmﬁﬁgﬁmﬁﬁma{aﬁlﬁam
Hewrell A fREH FETo ad Sial d OSHH

mﬁﬂﬁaganuw
. Traas 2. Higga
3. Saifeas 4. HeIDTH



29.

30.

30.

31.

371.

32.

32.

33.

LE S

Which of the following geological time
interyvals witnessed the first appcarance of
skeletal organisms in the Earth’s history?

|. Triassic 2, Cambrian

3. Devonian 4. Cretaceous

T & arrEe A e afew A A
BIF-HT TIAH 87

. feae ). AT

3 T 4. M

Which of the following rare gases is the most
abundant in the Earth’s atmosphere?

. Helium 2. Neon

3. Krypton 4. Argon

aq‘ra?-rﬁuﬂ}waﬁﬂ-m%?

150 4305 2: (GL™

3. HCOj3 4. €05~

Which is the abundant anion in rain water?
i S0k 20 G

3. HCO3 4, CO5~

TaRfae ¥oeT & v @ 7 Sia-ar

wfAarT 87
. @ 2. awr
3. o 4. T&d FAaA

Which of the following is essential for
chemical weathering?

I. Temperature
2. Precipitation
3. Pressure

4., Mass movement

gl W Yg AA TRAT & WE FA H
TEAE: (GP = RAadr aw ud aF A =
qIIHS; LR = 3fier dur Afan uw = daiaA

oTel)

. GP>A>LR>UW
2. UW>GP>A>LR
3. A>GP>UW=>LR
4. GP>UW>LR>A

Identify the correct sequence of freshwater
abundance on the Earth.(GP = Glaciers and
Polar ice; A = Atmosphere; LR = Lakes and
Rivers; UW = Underground Water)

1. GP>A>LR>UW

2. UW>GP>A>LR

34.

34.

35.

3

36,

36.

3. A>GP>UW>LR
4. GP>UW>LR>A

v # FlF-ur g yaorar 1 Iaer &R
¥ aawel ¥ gRase T GHAT @ 87

1. Afen 2. feHse

3. 9dad 4, FHEAURE

Which one of the following agents is capable
of transporting sediments opposite to the the
prevailing slope?

|. Rivers
2. Glaciers
3. Wind

4. Turbidity currents

sH Hel WER & A’ OSE-and &

IcqTes TeeTreleT &1 calRa &l &l
L 8 ST
3. F 4. B

The production of organi¢c acids accelerates
leaching in the soil horizon
1290 2, A
- Pl & 4, B

ayl Fd ¥ WS WY dlef T, FAEU
S, §Hg S dUT HqUl-oTd HT ATAHard
FHIA: Opus Ogws Oy OT 05 8, Al

Opw = Ogw = Osw > Op

Og > Ogw =~ Ogw =~ Opw
HW{HH{EHW{JRW
H'E‘:ﬁsw:’ﬂ'ﬂw{ﬂgw

A S g5

The conductivities of porous sandstone
saturated with rainwater, brackish water,
seawater and brine are ggyy, Ogw, Osyw and op
respectively, then

Opw = Opw = Tgy = Op

Og > G5y > Ogy > Opy

Oew = Jp < Opw < ﬂ'ﬂw

Jg < Towr 2 Opw < Ogw

>N Bl L e AR s

37. alE-Hidd 4y Jgf faemead &

. EifEer €, Jaar ¥ o9 Adad &
|

2. A &, el ¥ AEY Afded
& Y|



37.

38.

38.

39.

39,

10.

3. WgUTH: Alda 3o, d2i@l § d9 Aladeg
& JIY|

4. vauid: dAfad A, @1 § FHIER
Afadd & A

Wave-cut platforms are the widest in
|. subhorizontal rocks with strike

perpendicular to the shoreline

subhorizontal rocks with strike

parallel to the shoreline

steeply dipping rocks with strike

perpendicular to the shoreline

4. steeply dipping rocks with strike
parallel to the shoreline

D

sl

gy # 99 FH TERAT F Wl ded FH H

yfafafa Aes 8 8 Fla-9r vF a3ar 2
. O-Si-Al 2. Si—-0-Al
3. Al-Si-0 4. O—-Al-S§i

Which one of the following represents the
correct increasing order of abundance in the
Earth’s crust?

. O-Si-Al 2. Si—0—Al

3. Al-Si-0 4. O—Al=Si
fafesr 9ot & d awr BT 7 &=
e e Jarel & Fla-a1 FgrEdar &
&

1. ¥ufas aur sl R[ves

2. AUHTAET gUT Fied AHEa
3, Turfas aur IRTARE R”ReH
4. aotATeTdr T ROERE R

Which of the following pairs helps to
distinguish between different types of rocks
and soils?

Spatial and temporal resolution

Spectral and temporal resolution

Spatial and radiometric resolution
Spectral and radiometric resolution

I L ) e

amaﬁﬁwﬂ#ﬂgmmitxﬁmtmmraﬂt
GRS

|, Agq: oiftd Aca aur RAAsas gaurard
Fed: oiftd ded dur Heal vavrdad
3. golfed Aea Ul Aassrs yavrard

1. |Oled Hed qUT HEal  wavrard

2

10

40

41.

41.

42.

42,

43.

43.

44.

As compared to the alluvial fans, the debris
fans are characterized by

|. poorly-sorted debris and steeper gradients
2. poorly-sorted debris and gentler gradients
3. well-sorted debris and steeper gradients
4. well-sorted debris and gentler gradients
ZAIg-ary 3 HiHEer fY vF HiReaFa §

. 2 HgeddT oie

2. U AEEAMIT T dUT UF HerdHn ST

3. & Ageddy el Jun Ha ! cie
W afed g g4l

4, 8 AgeAdy Tele ayT FLAWIgoh e
W gied §1d g3

Island arcs are a manifestation of convergence of

two continental plates

.

2. acontinental plate and an oceanic plate

3. two oceanic plates and occur on the
subducting plate

4. two oceanic plates and occur on the

overriding plate

gfE ol ggiy & F@er, HEaOS dur wedn
o E, K auru g, ar
. E>K> 2.
3o 1G> v 2 4,

K>E>u
E>u>K

If E, K and p are the Young's, bulk and
rigidity moduli of a material, then
. ES K>S i 2. K>E>u

3. K>u >LE 4. E>u>K

Reamer & TF HEHY F GRAOT 8.0 AT
AT 3 yFT & oo dUr SIeE A
AR AT I GRATOT gl ST
. 6.0FUT4.0 2. 6.0TUT6.0
3. $.0TUT6.0 4. 8.0TUT8.0

An earthquake measured a magnitude of 8.0
at Shillong. The same earthquake measured

at Delhi and Bengaluru, respectively,
magnitudes of about

|, 6.0and 4.0 2. 6.0and 6.0

3. 8.0and 6.0 4. 8.0and8.0

o A Figwr et &1 IFH HuA
giaaEar & Ueg &H H gamfEee aar 87

|. @HTee, HIATAT, aTeUcy, Hfcdsr
2. HIFIEAR, ¥, STdcu. Ffcaa



44,

45.

45.

46.

46.

47.

47.

48.

3. ddTee, AR, HIHATAT, Flcas
4, Hfcas!, FETcUT. FHIeT, HITATHAT

Which of the following represents rocks in
their decreasing order of resistivity?

|. Basalt, marble, sandstone, clay

2. Marble, basalt, sandstone, clay

3. Basalt, sandstone, marble, clay

4. Clay, sandstone, basalt, marble

HTERT g Fi-81 B
TEA qA

HIFe g
gra-gauTar Je
oAl &l

e

Which 1s an apparent force?

|. Gravitational force

2. Centrifugal force

3. Pressure Gradient force

4. Viscous force

U GIEA-WER0T d96A ggRT g2l &

qahy & H fawwer & afmmr f e

FIfE T FHIAT 9T ST F{Fhell 87
Voo ALIAT 2. 001 nT
¥, -7, 4. 0001 'l

What order of magnitude variations in the
Earth’s magnetic field can be detected using
a proton precession magnetometer?

b Q:inF 2, 001 nT
3¢ Anl 4, 0001 nT

Fhel SRR 992 & HHET AT Ja18 &

Maximum values of heat flow are observed
along the oceanic crust, when it is

. older and thicker

2. older and thinner

3. younger and thinner

4. younger and thicker

Ul & gahd &¥ & &ifds aur Feann
gedh R gaehrT T # HAWT g

11

48.

49.

49,

50.

50.

S1.

. tan™(1/V3) 2. tan~'(1.0)

3. tan~'(0.5) 4. tan~'(2.0)

At what magnetic latitude, the vertical and
horizontal components of the Earth’s
magnetic field are equal?

l. tan‘l(l/\fi) 2, tan"'(1.0)

3. tan='(0.5) 4. tan™'(2.0)

e U 3cal &l % G131 AT &, Gdg W
G HT dd Tocd AT

|. TET FEA Bl

HaF auHT B

ART # aUAE W ETaar 7 A9
. HRfAE # gHAW R ¥RA 7 F¢

4:.&...!!4

As one travels towards the north. the Earth’s
normal gravity field on the surface

. decreases everywhere

2. Increases everywhere

3. increases in India , but not in Australia

4. decreases in Australia. but not in India

I. AT ROT g9 JHATAAT & Y|

EHRIT Y g9 JETfadl & Hi|

FUMAPR & AT a7 g5 smeraat

& TR JY Afaviaer & feaw Hor

g IHafadar & Ay

4. IumfaeER & v wor g3 swaiaar
& {rY gur Jfaufder & fav a7
g5 HHARAT & HY

w1

Elevated land masses are associated with

I. negative Bouguer anomalies always

positive Bouguer anomalies always

Positive Bouguer anomalies for  under-

compensation and negative for over-

compensation

4. negative Bouguer anomalies for over-
compensation and positive for under-
compensation

Ll I

FT Wdl § @ Uh 7 SR-EaEia qrd

ST g

|. 3T 99, g6d AT oW, W
T, YT Todad TEOTAr

2. 309 W, §5d AT G, TR
dAEaTd, 9T Oded WauTar



-

S2.

52,

D3

53.

3. 39 a9, §AIfFd AT Ie, g
gaeqfa, gared goigd Jaorar

4, o aql, HAETT Tor I, Heq
AT, YFI dolad FIOTdr

Karst topography is found in one of the
following regions
. High-rainfall, massive limestones,
abundant vegetation, zero hydraulic
gradient
Low-rainfall, massive limestones,
abundant vegetation, appreciable
hydraulic gradient
3. High rainfall, jointed limestones,
abundant vegetation, appreciable
hydraulic gradient
4. Low-rainfall, jointed limestones,poor
vegetation, zero hydraulic
gradient

|

oo @ TES agHSH A @
EGIEGEEZGRT

| A WY T a3

2. fﬁaﬁ?ﬂwdrﬁﬂ

3. Ty [T alT

4. AT Hicad awr

The IHimalaya and Rockies excite in
the atmosphere

I, equatorial Rossby waves

2. shallow gravity waves

3. stationary Rossby waves

4, equatorial Kelvin waves

F YASAIT AT HT T FHS eI
A

|. 36 el AT T WHidd IR
2. 39 fa¥d AT &1 Whids odavrH
3, JHST Al a9

4. 3¥ ¥ O9

Entropy of dry atmospheric air 18

proportional to

|. the natural logarithm of its actual
temperature

2. the natural logarithm of its potential
temperature

3. its actual temperature
4. its potential temperature

12

5.

S3.

55.

56.

56.

37.

foraer argrse & faT FAT &1 9T 94 §
R U &ieHs fafeRgor

3T AT I R

3T ganT g fafewor & sraeiyor
Hte fafeor

- i e Sy

For the lower atmosphere, the main source of
heat 1s

|, space and cosmic radiation

2. insolation

3. absorption of UV radiation by ozone

4, terrestrial radiation

ST sy Z@RT Hiawaa fafegor & sraeiyor

39 W Afead &
1. 96um 2. 0.5 um
3. 6.3 pm 4. 15.0 um

Water vapour absorbs infrared radiation
centred near

. 9.6 um 2. 0.5 um
3. 6.3 um 4. 15.0 pym
ENSO & U®

l. FEEHA wiear

2. dEgHSAY iR
4. FETEAL-AGASHE-F Ioiaa gisar

ENSO is an

|. oceanic process

2. atmospheric process

3. ocean-atmospheric coupled process

4. ocean-atmosphere-land coupled process

el memadl S 99 & qUUA @
fuftd = & QT 3Eas & 3990
qRETNe HAT

. @Y JUT FEoTer

2. A9 dUT TS

3. S9UTar dYT IRUS
4, Yecd dYr Tl

57. To characterise an oceanic water mass it 1§

necessary to define

|. temperature and salinity
2. temperature and depth
3. salinity and depth

4. density and depth



58.

59.

60.

60.

01.

g5 ANFA & AtgafEae gfear & faw
P T # § FIF-07 3T Agcaqol &7

|, FSca-Ir%cd T
2, tafeas aem

3. IeSa@darl aiel
4, TET T

Which of the following is the most important
for large scale meteorological processes?

|. Inertia-gravity waves

2, Acoustic waves

3. Buoyancy waves

4. Rossby waves

. FETHHA algdh T2 FHH ST FIAT ©
|. gaa-garfad 9REayer
2. UFHT qRIAEOT
3. FSH-AqoiT aRE=oT
4. qfaad gREwRor
Oceanic conveyor belt refers to

1. wind-driven circulation
2. Ekman circulation

3. thermohaline circulation
4. geostrophic circulation

Fgaar il & ey wiftar aHeay A #id-
T fAaes &1 Assan viaAfted #1ar 82
| arfodey, afafduler, IR

2. {eYH, HIaH, [™Ie

4, FIAECH, UITdeH, Aifsa

Which one of the following faunal set of
marine organisms best represents benthos?
polychaeles, pelecypods, gastropods
salps, salmons, shrimps

sponges, anchovies, bryozoans
coelenterates, polychaetes, sardines

Fiaee &Tfaqfd ey faRa-sR 7 HEHE
8T & i dg 3§ W AW &

|. AEEHET 9 JUr &

2. GHIT & HEAE ¥ WS HaHE H A
3. #ATF HeIRh T

4. A TU WAR &G FT G€A

_-h-thﬂ—

13

61.

62,

62.

63.

63.

64.

64.

Carbonate compensation depth in oceans,

across the globe is not uniform because it

depends upon-

. ocean temperatures and pressures

2. amount of sediment received from
adjacent land surface

3. only on latitudinal position

4. land and surface area distribution

wﬁaﬁl’f#ﬁmﬁm*wmw

& et @ d § Fi9-ar & N g2
. ClI>Na>Mg>Fe
2. Na>Cl >Mg>Fe
3. CI>Na>le>Mg
4. Cl>Mg>Na>Fe

Which one of the following represents the
correct ascending order of residence times of
elements in the ocean?

[. CI>Na>Mg>Fe

2. Na >Cl >Mg>Fe

3. Cl>Na>Fe>Mg

4. Cl>Mg>Na>Fe

faed & #gEAGl A @ W AT ITeqadal
3TIdH 67

| qdf eI e AFR

2. qiREHAT AW Hollch HeHRT
3. gdl AT T JFEER

4. ufeasy sreaEy fig AganR

Where in the world oceans is the biological
productivity maximum?

. Eastern equatorial Indian Ocean

2. Western equatorial Atlantic Ocean

3. Eastern equatorial Pacific Ocean

4. Western equatorial Indian Ocean

fFE RS- # U S1&EE @aT 6y
. HACAAYEd 9d

2. ARCHEAT Td

3. Harsarg gid

4, WS grd

In which depth zone does a piezophile dwell?
1. Mesopelagic zone

2. Neritic zone

3. Intertidal zone

4. Hadal zone



65.

66.

66.

67.

67.

3cUTe Al & T FIAT Hifdd gA-HaTGd

gEANY
. dafsas 2, Helfaas
3. Er 4. FHIAS

The critical dust-transported micronutrient
reaching and enhancing open ocean primary
production is

1. vanadium 2. selenium

3. iron 4. manganese

Tl & argHEsd A PRa g7 w5 A
aNT d¢ &1 T HHR &7

T @) /b
G2

3. O 4,

What is the shape of a 5§ mm rain drop as it
falls through the Earth’s atmosphere?

. O 2 N
3. O 4. 'S

UH derd e H A Hi S T A
FHg T (MSL) & 2 Hl. FI =T HA F
TR & 3L AT (BGL) War &, 30 |
W §AZ LS F6 M R
ST

ALY §Hp Hag 8 80HL oA

1
2, HFAX A 82 A
3. EAC HS0HY. A
4. HFAT WRIAY. =

In a coastal aquifer if the ground water table
lies 2 m above mean sea level (MSL) and 3 m
below ground level (BGL), the seawater
interface at that location will be encountered

at a depth of

. 80 m below MSL
2. 82m BGL

3. 80 m BGL

4. 83 m BGL
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68.

68,

69.

69.

70.

70.

AR HeT Hagsl 39qE IRS-P6 & LISS-
IV HFET A1 & wraaeft ar agadiArars O
H &8 #:dr & 28 dJeeha Reea & g
. 1.0#. 2. 5.874T.
3. 23.5 A 4. 60 #H.

The Indian Remote Sensing Satellite IRS-
P6’s LISS-IV camera operates either in
panchromatic or multi-spectral mode with a
spatial resolution of
I Am

B m
3. 23.5m O0m

i o
o WA

yau@e & gdarg giamt &
SToid Al fadearst & FR H 9F = H 8
Hiei-HT TE Aol &7

. 3=9 9 IRATRAT

2, I=F FHIOT AUMH

3. I HIGU—EAr

4, 3T dT¢ AW

Which one of the following about the
hydrological characteristics of intermittent
flashy mountainous streams in NOT correct ?
I. High flood frequency

2. High coefficient of variation

3. High intermittence

4. High flood duration

dtar 3mer@t 7 A9 91 aur aur geAd 9
sAHT HIE-HEART gHedl ¥ UidEcad
gl

|, 3Ie9-Bifed JaHE

T2 ATIHA & Tade-HEal

HHTGY FART WEA aTe]

FRGIGT T

-9

=l

In rock records, extreme floods and rainfall
events are likely to be represented by thick
bedded units of

I, poorly sorted sediments

2. large scale cross-beds

3. parallel laminated fine sand

4. imbricated gravels



71.

71,

72,

12,

73.

HIT \PART 'C'

fFf ot & vasd HISsHT 9rIT a, b
AT ¢ FAA: 104, 204 TAT 304 8| FHeH
ATeHS el X, Y aur Z 7 304, 604 aur
9T 604 HT@WsT A T H=Fa & RN
ga&d FT g (T A & X Y qur Z

FHA a, bdUl ¢ & TWAGK 8)
2. 3%
4. 322

o
ted Led
|

2 KJ
§° ]

vl
% PR

-
o

The unit-cell parameters a, b and ¢ of a crystal

are 104, 204 and 30A, respectively. What will
be the Miller indices for a face that intercepts

the crystallographic axes X, Y and Z at 304,
60A and 60A? Assume that X, Y and Z are

respectively parallel to a, b and c.
a2

2
3,223 4.

s wEag ssar A7 @l &
IAAFI A ThHicHhTHIT &I 3T Far &7
| quiEdr 2. ATl '
3. aifteRkfes 4, oEfes

Which one of the following igneous textures is

indicative of eutectic crystallization?
1. perthitic 2. granophyric
3. porphyritic 4. trachytic

el e W 3@ Gleet &
garufadr e & [ @A har ¢

time ——

e AaEl 7 § Fi9-91 |9 87

X -8 9, Y - Fgiese, Z - WREe
X - UOIETSE, Y - aiemse. 7 - B« 49
X - aEREe. Y - 8d 39, Z - WriEe
. X -@TTETET, Y - WS, 7 - A 8

DR [ (5 St
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73.

74.

74.

15.

The following diagram” shows the isotopic
evolution of a granite and some of its
minerals.

/

ime —

Which one of the following matches is
correct ?

|. X —whole rock. Y — biotite, Z — apatite

2. X —apatite, Y — biotite, Z — whole rock

3. X - biotite, Y — whole rock, Z — apatite

4, X — biotite, Y — apatite, Z — whole rock

FHT 100ppm TAT  40ppm  Sr FigdEre
FaAe aUr 9 13 F Fqud A Ao Jd

gl Psor fr Se@Ear geEfr
. 70 ppm 2. 140 ppm
3. 55 ppm 4. 45 ppm

Carbonate and shale having Sr concentrations
of 100 ppm and 40 ppm, respectively, are
mixed in the 1:3 proportion. The Sr
concentration of the mixture will be

. 70 ppm 2. 140 ppm

3. 35 ppm 4. 45 ppm

Bresr arfolenT Jaarey STsTHT dar 3Iaat 9
1 gismandl & Jgiad S 8

| 3raEdy aer | e 1 afe ]
AR dRe uRT g9 A f@agor
B | gz Rea HIEH
C | weawor | et

D | Qeter - TEcATg JEUcd
—-W i

s & Fia-d@r 9fea @ A #@
giafaftea & 82

A 2. B
C

[
; 4. D



73.

76.

76.

T

The table below lists sedimentary structures
and their processes of formation.

Sedimentary |Process of formation
structures

| A | Load casts

Fluctuations in

| current strength

'T' Prod marks |Erosion

C | Flaser Wave-reworking
bedding

D | Chevron Gravitational
Cross- instability

stratification

Which row in the table represents the correct
pairing?

. A N
FE 2510

- IJ

afe Fgedly 99 &1 "eca 2.5 ayia
g ®H, § O TYHSAY 1 Yaurdn
TS gl

|. 2.5 %%=rd gia Al

2. 25 Urher gfad &

3. 2.5 e SFRer 9ia Al

4. 25 e OFwar 9id #.

If the density of the continental crust is 2.5
g/em’, the lithostatic pressure gradient
will be approximately

. 2.5 Pascal/m
2. 25 Pascal/m
3. 2.5 kilo Pascal/m
4, 25 kilo Pascal/m

AeT aifeedT JEAd THSl TUT 3 A
& giaa #Tdl &

HEAL UEE g
A S HIET ST
B amo wag CTARD L
C st w9 forasiteT
D Rafes wg SIEREiC)

Fla-dr dfFa W FETeM F giaEEN
FAT 87

. A 2. B
3. C 4. D

16

77.

78.

The table below lists stratigraphic units and
their respective ages.

Stratigraphic unit Age
A Bhuj Formation Jurassic
B Bagh Group Cretaceous
C Jaintia Group Neogene
D Siwalik Group Palacogene

Which row represents the correct pairing?

3. C

. A 2, B

4. D

sharer wHg Sor o Seasai®
39N &, JeTaT AUTHH §

|, dof wAfgeEr afa gur R[eme s
qivEy

2, #g wAfAEHAT afa Fur e shnfas

g

3. He wmATawEr aifer aur faree=h
4. oot dATGeTHT AT TUT Tarwera

78. Fossil groups which have good biostrati-
graphic utility are characterized by

79.

19.

L.

2.

3,
4,

rapid evolutionary rate and wide
geographic range

slow evolutionary rate and wide
geographic range

slow evolutionary rate and endemic
rapid evolutionary rate and endemic

Sh-W @iASaRoT H HId AAHAHIOT H FF
Tiesl §HTad &1 $HH G509 FiFATd

3

. FaCH + Hodse
2. FEFHEET + FARGE
3, FEICHA + FANGE
4, FEESH + HEHEBT

Greisenisation

associated with Sn-W

mineralisation involves the replacement of the

e

original mineral assemblage by
quartz + calcite

muscovite + chlorite

quartz + chlorite

quartz + muscovite



80.

80.

81.

fa= dar & Fta-gr ygaa & R dw &
3Tdad WAda 3cuifed. FHEr g2

[ STARATFT FA Fe2

2. AR

3. &Tar 9

4. Hunfas F1gen

Which of the following rocks produces
maximum volume of oil during maturation?

. Fossiliferous limestone
Marl

2,
3. Black shale
4. Sapropelic coal

FFr &1 TN FHEE YRR SaRAl gyl 346
RrAETEAr giadyr & @ g AW B

st -1 Td9 -1
A saifasidar P | o
JeoTEse T
U EaA
B | ofowRar Q | zzgaor
C| Paredfwasiar|R | waa d@aa
2t 87 (veie @)
D[ yaraiar  |S | v o 9o

A= & ¥ 98 A 931 &7
_S B_P D—
P

ull

m:ﬂG

e

EJJUJ:;;;.."E

C—R;
C=35,
C-R.D-
C-Q,D-

}}}}

|
2. A-Q.B-P.
3. A-P,B-Q,
4. AS RN 1

The following two columns list marine

microfossils and their paleoceanographic
setting.
Column-] lCﬁlumn -11
A | Globigerina | P |Shallow ocean
bulloides | [floor
B | Elphidium Q |[upwelling
C | Neoglobogquadring R | Ancient suture
pachyderma zone (plate
boundary) _
D | Radiolaria J[ S |Polar water mass

Which one of the following is the correct
match?

[ A= S:BEP'E—R D0
2. A-Q:B—-P,C—S.D-R
T A-PB=0/C_RD-3
4. A—8.B-R C=0,D=P

S/08/RSC/17-2 AH—?
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82.

82.

84.

ferer aifosT wR& sFsal aur 3aF AT

& 3w FRaret i g wIa FA el
Lmﬂmm s @R

A | e TR RzT

B | Feommeg gag | Pb-Zn

PC CICIE AR FERRISE

D | &t wore T

aifesr & Fia-8r 9fea @@ do= @i &7

. A 2. B

3, C 4. D

The table below lists stratigraphic units and
economic deposits within them.

Stratigraphic units Economic
_ deposits
A | Udaipur Group | Barite
B | Nallamalai Group Pb-Zn
C | Bababudan Group Phosphorite
D | Semri Group | Iron
Which row in the table represents correct
pairing?
1. A 2. B
L 4. D

e A | wla-an, 93 & qag & 9 &
UF WI-9 & FAaT &7

. sJeH 2. HRA
3. A 4. gIEFAIdC

Which of the following forms from a source
rock near the Earth’s surface?

. Butane 2. Methane

3. Toluene 4. Cyclopentane

UNSeEe ff aa@ge #1 @ & 3w
yfafaftea aar &2

. Afef@aT  (50%), 3mifasasds
FATSATISUFHA (12%)

2. AR (40%), FASANBUFH (30%).
Ao (30%)

3. HiAfaa (30%). Irdfursuadia  (30%).
FATSATIISUFHIA (40%)

4. AT (30%), AITEIRRT  (30%).
TSRS (40%)

(38%).



84.

85.

85.

86.

86.

Which one of the following represents the

composition of peridotite?

I. Olivine (50%), Orthopyroxene (38%),
Clinopyroxene (12%)

2. Olivine (40%), Clinopyroxene (30%),
Plagioclase (30%)

3. Olivine (30%), Orthopyroxene (30%),
Clinopyroxene (40%)

4. Olivine (30%), Orthopyroxene (30%),
Plagioclase (40%)

s o & & Fla-ar g R[Regor $
faeryar aqrar g2

| =T 2. MFST

3. FFAART 4, ATSAARE

Which one of the following rocks

characterises ductile deformation?

. Breccias 2. Gouge
3. Cataclasite 4. Mylonite

U& gaadel (F) TU U 3l aodd (Fy) &
AT & FROT Foll T JAd (ol AXaT
& e Ry ar g1 AT A (a) U (b) W
YerorT Y ey e AET A | Sl g7

W

(D)

|. (a) F, @t aur F, 3l aadrg fAgas
(b) F, dal« aur F, 3eflg gy Qe
2. (a) F,dd« dur F, i adg [@gas
(b) F, dd«T aur F, 3efa geg fagas
3. (a) Fyd@oiel duT F, 3eiT o fagas
(b) F, @« Ul F, 3ef1T deiig fage=
4. (a) F, ada aur F, 3efrr aeiry fages
(b) F, daleT aur F, 3ea geig e

The following figure shows a refolded
structure formed due to interference of an
early fold (F,) and a late fold (F;). Which
one of the following is the correct
interpretation of observations at (a) and (b) in
the figure?

18

87.

87.

88.

i

. (a) F, fold and F, axial planar cleavage
(b) F, fold and F, axial planar cleavage

2. (a) F; fold and F, axial planar cleavage
(b) F, fold and F, axial planar cleavage

3. (a) F,fold and F, axial planar cleavage
(b) F, fold and F, axial planar cleavage

4, (a) F, fold and F, axial planar cleavage
(b) F;fold and F, axial planar cleavage

Fod f(x) F AT B f(0) =0, f(2) =4 amw
f(4) =16 | &l 3T d&gTA+ @AY &

3T W [ f(x)dx B REfaa Hifad
. 213 332
3022 4. 243

A function f(x) has values [(0) =0,
f(2) =4 and f(4) = 16, Using a suitable

. 4
numerical method calculate fu f(x)dx

ld 2153 2. 32
3. 42 4. 24.3

FAM 4.0 A g7 AL, 3.0 WA G4
2.0 mufa a7 dA). vvcg & gedt
& UHHHA dead ¥ HaRd o9 fag A, BT
C gl &l FegAe deal & URAd e
fasTa A, BT C 9T FAW: U, Us AT Uc B
) R A a s Ed

Q=2

ViU, = ViUg = V32U

4V U, = 3V2Ug = 272U,
ZVIU;‘ - 3?2[]5 - 4?2[]5
3?2Uﬁ = 4?2[]3 = 2?2[}{:

ool o S



89.

89.

90.

90.

91.

A, B and C are three points surrounded by
uniform distributions of matter of densities 4.0
gm/ce, 3.0 gm/cc and 2.0 gm/cc, respectively.
Due to the three mass distributions put
together, U,, Ug and Ug are the Newtonian
potentials at A, B and C, respectively (figure).
Which of the following is correct?

Q=

V2U, = V2Ug = VU,

4V2U, = 3V2Ug = 2V,
2V2U, = 3V3Ug = 4Vl
3V2U, = 4V2Ug = 2V2Uc

s g v g

s 1+2+2° § & HHFd HHA
(1243.1) goitg &1 I 21 @O sa #

AT &
. 31 2. 163
3. 22} 4. 508

A digitized signal (1,2.,4,3,1) is passed through
the filter 1 +Z + Z?. The energy of the
output signal is

) 53] 2. 163

3: 221 4. 508

Bsar r & & I8 &1, BT . F UF FIS
duT UF WER gl 3HHI Hlg GUEr Fgr gl
3aT WA dAcd p & dYUT 38F HIE FH
gdcd p, &1 WER &7 Udcd 4T &7

. 2p.—p 2. 2p - p.
rey

3. rp =TePe 4. Py F‘
-

A planet of radius r has a core of radius 7,
and a mantle. It has no crust. Its mean
density is p and the density of its core is p,.
What is the density of the mantle?

l. 2p.—p 2. 2p —pc
e 3

3 TP _—TePe 4 P“‘('r‘) Pe

TR s -

f=ar 300 #. & ve &fas gecdra afshar
Hirddd FId TH HHIT T, ST 4004,
MEE W 8, 3H W ITUAH Tecd JHATT 0.2
Frame €1 3 afesr & Bear 400 A @i aur

91.

93.

ag 3003, RIS W BT, o I ITUGH
Fgafa (Aamer #) #3237 g

), B2 2. 0.2V2

3. 0.2V3 4. 0.4

The maximum gravity anomaly over an
anomalous body approximating a horizontal
circular disc of radius 300m and depth 400m
is 0.2 mgal. What would be the maximum
anomaly (in mgal) if the disc has a radius of
400 m and is located at a depth of 300m?

403 2. 0.2V2
3. 0.2v3 4. 0.4

uied 2.7 aryfa g €. & & 3fcua yEs
-96 fAITE T IEATA U 63 AT HFA-
g AT F T EIFS & 2nG=42 AT
gfa fraefa arafd ue d58) 5@z ¢

1. 14 T A qur Hadds HeHa S
2. 2.1 AL AR T Hadee HegHa FCl
3. 1L4ATEAL AR G 33U HegHa F

4. 2.1 &AL A qUr 3 HHT FA

An elevated land-mass with a density of 2.7

gm/cc is associated with a Bouguer anomaly

of =96 mgals and a free-air anomaly of 63

mgals. The landmass is (assume that 2nG =

42 mgal/km/gm/cc)

. 1.4 km thick and is undergoing
subsidence.

2. 2.1 km thick and i1s undergoing
subsidence.

3. 1.4 km thick and is undergoing
upliftment.

4. 2.1 km thick and is undergoing
upliftment.

U Yok o8 U3 & R FanR 996l
HEITA & HUA HEIATa HeT & P v RAws
AR M, IFAfS F ITaaH U ~gAdH
e gt 85 A aqur 125 H. W FH
fRua) e Tssst & ¥ -3 88 &

11: i3 & a8 & 9da 94 ¢ |

12: 9k &1 M, fig & A g @dus

100 #r. 9¥ Bya gl
[3: 9o & o &7 sigas 204, B

ks, T2 43 2. 11,12
3 12,73 4. 13,11



93.

94.

94.

9s.

The vertical magnetic anomaly across a sheet

like body showed an odd symmetry about its

anomaly axis, with the positions of the

maximum and minimum anomaly points

located at the coordinates 85 m and 125 m,

respectively. Which of the following

inferences are correct?

I 1: The sheet is magnetized in the plane of
the body.

[ 2: The top of the sheet is located below the
point at the distance coordinate 100 m.

I 3; The depth to the top of the sheet 1s 20m.

| 25 Gy T R 2.11,12
3.0 T4 1S 4, 13,11

0.5 73 T gl T qahar &F H, g
B tan~1(0.5) 9T 0.02 F.ALR. SHEAT H
Srar &1 001 Far.d. 3w f v ENw
damca o §, — 45° A3 97 180° fewud &
Frer) 3EIa e aamar &

L. mmﬂéwmaﬁl

2. WIFT UF  FEATGAT, FEIAH  OH

yrgerfaar & 3ngd|

3. OuUEd RO FEAQLAN, HEIH RO
IrEafaar § AGdl

4. ZfRor F Frud uF AR, deHYEd

-An anomalous body of susceptibility 0.02 cgs

units is magnetized by induction in the Earth’s
magnetic field of 0.5 gauss at the magnetic
latitude tan~1(0.5). The body has also a
remanent magnetism of 0.01 cgs units, with a
dip of — 45° and declination 180°. The
anomalous body produces

I. little or no magnetic anomalies

" 2. strong positive anomalies surrounded by

moderate negative anomalies

3. strong negative anomalies surrounded by
moderate positive anomalies

4. moderate positive anomalies in the south

followed by moderate negative anomalies
in the north.

FYA 1: HRE HaAY dashed (DRM) el &,
Fo3t oot @ oR@h dedg 8T 7 O3S
qHTE & FROT &1 JgT ol

FUAI: DRM 3eudt & awr  3fAs
fdasa Zart AT fFar ST aar ¢l

20

9s.

96.

96.

97.

AR RIS

[ FeY, 93 11 9Terd B

| aTed B, 9% 1L HEY §
gt Ied gl

dx Lo D e

Statement I : Detrital remanent magnetism
(DRM) is retained in the rocks due to their
continued exposure to the ambient magnetic
field over millions of years.

Statement II: DRM is unstable and can be
destroyed through thermal demagnetization.

[. Both are true

2. listrue, but Il is false

3. [|is false, but Il is true

4. Both are false.

graR ¥ 9Iitd JT YER-6s §1AT A A¥iad

& IMET S-a<er HT Fall

l. 9o wRrafaa gl o

2. ¥ud: GWEldd Jur HUd: T F &
HT TP FT F 3T ygafaq gar 8l

3. N Wiafda Jur 3eua: RAT & S
& 3ad R & Fs F T Hudfad
G

4, WIS & Hel Yola: Huafdd ST 3
UF P30 oY HIG: U&h S-a & &9
q AT HA 2

The energy of an S-wave travelling through

the mantle and incident on the mantle-core

boundary is

|. totally reflected back

2. partly reflected and partly refracted into
the core towards the Earth’s centre

3. partly reflected and partly refracted into
the core away from the Earth’s centre

4. totally refracted into the core to travel
partly as a P-wave and partly as an S-
wave. '

Helcd p & U&F TRy #AegH A gfe 3gda
THR JAT JAYEY0T a9 Hr Afadr FAA a
T f g, HTTfﬁTp(az—;-Bz) fFafad am]
gieT &2

I. 3997 VTR

2. A IONH
3. AT I &@lor AT
4. T FT GRETYOT
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98.
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99,

[fthe velocities of dilatational and shear waves
in an elastic medium of density p are @ and £,

respectively, then what does the gquantity

0 (.«:1rz - ‘-;wﬂz), stand for?

|. shear modulus

2. bulk modulus

3. acceleration rate of the wave
4, dispersion of the wave,

UH 300 H. AR ATegH, A WEeed aie
& 7fd 24 TFAMUA B B F Y oW
Hyads T8IG 8 AT AT HOW F gy
@3 & IO FHEIS 200 B ) o39dr
AgH A i 20 fRA ufa 3§ oar

HUNES THIASTS FAT a9
. 16733, 2. 20 F.
3. 233 4. 4, 260 A3

A 300 m thick medium with a longitudinal
wave velocity of 2,4 km/s is underlain by a
refractor. The intercept time of the second
segment of the travel time plot is 200 ms.
What would be intercept time if the velocity of
the overlying medium is 2.0 km/s?
I, 167 ms 2. 220 ms
3, 238 ms 4. 260 ms

th 0T WeEdE F I R T s
Sﬁiﬁrqﬂﬁﬁﬁﬂﬁﬁwﬁmﬁg#m
sz@w%ﬂﬂﬁWme
AT SHA: ¢, AU t, &1 WEdH & FGC &
A H 79 &

T a4ty
i F2=¥q

1 oy
3 [.I':'i':t'l]-i{.f;".f!.’lt'f‘"

:
(La4+t4)2(Lg—14)2/2

- 1 o
(x3 +x3)*(x3-x1)

+ - 1/2
(¢e5+23)%(e3-t3)

ty and £, are the two-way travel times at two
detectors distant x; and x, farther away from
the shot in a seismic reflection survey over a
horizontal reflector. The velocity of the

medium above the reflector is
1 Xat+Xy

fs+14

o, A2~Xy

S/08/RSC/17-2 AH—3A
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100.

100.

101.

101.

1
3 (X7 +31E(I::*"Il)lf:
(ta+ty)2(ta—t,)M2

1
(x2+22)%(x2-x2)"
1

4. .
(t3+)2(e2-e3)""

U dAgaoft # g 200 a7 FAL 9%
diell UF BET 39O § TH ¥ A 150
Afeaas o Al sore IR agw 9 &
AT &1 Storew iy [aftrse af@r 05 & aur
3@ AT aror 15% B a9 A7 afe F2
YART ARl g, df el STdiE™e aur
TYUAT FAT: B

. 1.O®A; 60% 2.
3. 2.0 30% 3.

0.5 AY.: 30%
2.0 H.: 60%.

An amount of 150 million cubic meters of
groundwater 1s pumped out in a year from a
small sub-basin occupying an area of 200 km?
from a river basin. The specific yield of the
aquifer is 0.15 and its specific retention is
I15%. If no recharge takes place in the year,
the values of groundwater fluctuation and the
porosity, respectively, are

I. 1.0m; 60% 2. 0.5 m; 30%

3. 2.0m;30% 4. 2.0 m; 60%.

el § STEorT a% e Ua FEETEY Yoal &

9% T &fder-arer @ (H L E M) ade,

9RTA @ 99 9 94 94 F IR"A & s

TReafed & TER fFar Sar g1 et

[EYdl A H LEM 3@fFard 8

. WIUTHATH

2. ¥Eaia e & g uH og@y & &gm
yaiee, Y@ &1 Th ta oM F ay,
St TR ¥ T TFua

3. A&uiE sy & A v g@y & agor
giafee, o= aur Hor Y geay & 2=F
TE Bl

4. TAdene 3 F @IS o gEy & agor
gfafad, Yooy & FW ATF & M9 &
[Ty

A horizontal loop EM (H L E M) survey is
conducted from West to East and again from
East to West along a profile across N-S
extending vertical sheet, Thenthe H LEM
responses in both the cases are



102.

102.

103.

l. identical

2. mirror images of each other about the
anomaly axis, each having a positive
peak located away from the sheet

3. muror images of each other about the
coordinate axis with the +ve and —ve
peaks being on either side of the sheet

4. mirror images of each other about the
coordinate axis with the only peak
occurring above the sheet.

frdt ey fAg. @3 & @U goma &
TRAT m/2nr® & el m fAyd HHO €
aUT UNF AW AR & da H ol g oar
AT 9. & v g7aa & 9RonA &

2. m/3nmr3
4. m/4nr?.

. m/4nr?
3. m/nr®

The magnitude of coupling for a coaxial EM
system is m/2mar?, where m is the dipole
moment and r 1s the distance between
transmitter and receiver. Then the magnitude
of coupling for coplanar EM is

2. m/3mnr?
4. m/4nre.

1. m/4mr?
3. m/mr?

I 1 H Wedd S &R 3Rl @ wds

I 7 yafefftaa seaet & @ Aae

G X s
e i
K. I WER A | P. 3% SAearg |
L. STay YK B Q.35 feag aurl
o |
M. STy IHR C R‘gﬂ'aﬂﬁﬂi
N, SFayg TR D S, EyHI-da7 TG
O. oA &R E | T.#Hg ar A1
—— o
. "' K=Q, L=P, M=T, N=S. O=R.
3 K=R. L=P . M=S. N-=T.0-
3. K=T.,L=P.M=5, N-Q. O=R
4, K-Q,L-=-P, M-R.: N-T, O-8
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M. Climate type C_[R. Polar climates

N. Climate type D S. Snowy — forest climates

O. Climate type E T. Mild and humid climates

K-Q, L-P, M-T, N-§, O—R.

l

2 K=K, L=P M-8 N-T/0=0
3 AK2T =P M=§ 'N=0:-0=R
4. K-Q, L-P, M-R, N-T, O-8

104, & & Bl Ry & FaaQ). Feswr
(F) @41 4 THs (R) H ad@e FAf@d R
for & Ff@a aeueRt A aur B & v
g faafa® gatarort & g

104.

et b L

Q

F R

A —eld, B - #7HCH: 919
A — qadste, B — el

A —HIaifes I, B - Fela
A — held, B — 9ddslel

Quartz (Q), feldspar (F) and rock fragment (R)
contents are plotted in the given ternary
diagram. Identify the correct set of tectonic
milieu for *A’ and ‘B’ sandstones as plotted in
the diagram

Q

F R
1. A —Craton, B— Magmatic arc
2. A -Orogen, B —Craton
3. A —Magmatic arc, B — Craton
4. A —Craton, B — Orogen

103. Match the Koeppen’s designated letters in

Column I with the climates represented in
Column I

I {1
K. Climate type A t Dry climate
L. Climate type B [Q.Tropical rainy climates

105. afe Ry ser & geat A, B O C ¥ andey famw

Tsubstance
Cai] (Trel e ey (1

Twater

= PaE®Her) FHAW

0.85, 1.0 94T 1.6 &, @I Ush FUTAT HGEAT 3 &
fT A, B @ C & TagRI & Wl §HTAT &I

S/08/RSC/17-2 AH—3B
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ggdle| (¢ — HIT, nc — 3EER, a - e & gafea
m?, r-sﬁ?-rﬁﬁa:mf&mm%)

. A—ncr,B-nca,C-c¢
2. A-ner,B—c.C-nca
3. A—-c.B—nca, C-ncr
4, A—nca.B—ner.C-c

If the relative residence times
— fsubstance

(Tyor = —,T = residence time) of

Twater

substances A, B and C in a lake are 0.85, 1.0
and 1.6, respectively . Identify the correct set
tor behaviours of A, B and C for a steady state
lake. (c — conservative, nc — non-conservative,

a — accumulates in the lake. r-removed from
the lake).

Tila
Cromiriatest

D

. A = Estuarine, B — Birdfoot, C — Lobate,
D) — Cuspate

2. A = Birdfoot, B — Lobate , C — Cuspate,
D — Estuarine

. A=ner.B—nca. C-c 3. A = Birdfoot, B — Cuspate, C —
P Faaly (2= ncrd B-c. (_; - nca EStuariﬂe, D — Lobate

3. A—c, li - nc.a'. C - ner 4. A = Cuspate, B — Estuarine, C -
farft R & wme i i g g 107 T EAEE & a9 ®R R 120 W IH

AT & PP av 37 Fiar F R
M A Ll du i § 396 §69Y F JUR W
"AHWHATT A, B, C TUT D FT ggar=.

(i-7Y W, ii-aT $HE, i -SaR 9HE)

m 107.
it U A 0
C %

108.

[nfluences i, ii and iii are shown in the ternary
diagram for their dependence on the
physiography of deltas. ldentify deltas A, B,
C and D on the basis of their relation with i, ii
and 111 in the diagram.

B e ®# aREr, aur 398 a9 & s
afha &9, 3T 30° afa @ar 8, F1 #AET
aATaT &1 &9 & FATCGY "ied For WIOT FUr
THFOT I IRHfoa Hifad|

| 240 Y. FIOT FAUT 1203 HY. FEEHIOr

2. 120V3 Y. FYOT FAT 240 HY. FTEHIOT

3. 607 FEOT AT 120 A, FHEHOT

4. 1240 HY. FUOT TFAT 60 FY. FLHIOT

A geologist maps a strath terrace lying 120 m
above the river bed level and an active thrust

beneath the terrace dipping at 30°, Calculate
the total slip and shortening that took place
along the thrust,

I. 240 m slip and 120v/3 m shortening

2. 120v/3 m slip and 240 m shortening

3. 60 mslip and 120 m shortening
4. 1240 m slip and 60 m shortening

15 4

14 4

—————

o " ~
§1 3 e N
- \
- f‘r ‘
1.2 ’f.r \‘
~ \
A ” B
11r < — - =3
- '\_._‘
g L : : :
0.0 040 084 1.20 1 60 2.00
Stape %

oy fAEee & e a8 &1 atffraar aor

YU YauTar & &9 & &Y &7 3udsa 7y
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HoZar Iar g 58 R 9 W AL B

JuT C Ul & &ffas veiy g, ar

| AT some; B [GRYT @1 C it

2. AM?;BWWCW?I

3. A7 ¢ B Rudt qur ¢ e #

4. A VERIARTETET & B AT @1 C
faadt &

b0 0. 089 (0 | &0 200

The figure above shows the relationship
between sinuosity and channel slope of the
river under constant discharge. Given this A,

B and C are channel planforms then

I. A is straight channel; B is meandering
and C is braided

2. A 1s meandering; B is straight and C is
braided

3. A is braided; B is meandering and C is
straight

4. A is anabranching; B is braided and C is
meandering

(i) AR B (i) IEaH (i) IRET 3HET
e 89 gur a9a g3y H, FA B

.
2.

3. fawaolt, o gvor & @ [{agef,
AT H3 & |1, g
4. @AY, gN==AT aur i

The stress regimes in (i) accretionary wedge

(i1) mountain front (iii) peripheral bulge in a

thrust and fold belt are, respectively,

I. Compressional, compressional and
extensional

2. Compressional, extensional and
compressional

3. Extensional with slope slip; extensional
with normal faults, compressional

4. Compressional, compressional and
compressional

24

110.

110,

111.

= O

/
Y

t
4 Sk LI, P2 114 SN

o SL I Se S

AT # Bl @ i et aResReE
F I90wa B gTar &1 @ a8 @St A aw
BH dig a1 HeaT &1 30w efear graf

. B & 392 AH e HTAES &8F Fpl ATHEH|

2. A#H AgrEss &-d @ur B fEgfea @

3. B & 3YET AH FEfPegT 9 HiOF TR

Erel|
4, HAGHT]

Edssation v km)

R

ai S 1l 150 i
CHstanga in km
The figure above shows a longitudinal profile
of a river in the Himalaya. The terrain
response to an exireme flood event in the two
river segments A and B will be
. area of flood inundation in A will be

more than in B

2.
3.

A will form .gorges and B will aggrade
hydroelectric dams in A will be safer

than in B
4. unpredictable

e RS A o P.QAWREA a.bdW c&H
[T BATT &

Altitude Frequency Plots

I P E Q i R
i : A
g L :g_’r‘r'
£ == |
L : 53— i{
Frequency Frequency Freauency
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Hypsohiatine Curveas

T
o

af A

£
oA
I | | |

e

- Bla - R -
11 T
fFRn
ooo0
oW
=

66N

Match the curves P, Q and R with a, band ¢ in
the following figures

Alblude Frequenay Plots
I:l P 1 O =L 5
= < 3
R = = m—
=i S— =
i = = =
w ..'..___._J_J :_.J. ;?J
= il 3=
Frequancy Frequency Frequancy
Hypsometne Curves
¢
n
H
a3
a4l A
1. P=¢,Q=0b,R=2a
2, P=a,Q=¢c,R=b
3. P=b.Q=a R=c
4. P=2,Q0=bR=¢

112. HT FYT ST GgdIA

1. af@olr sicdfts FereHs & awaa del
aod |

2. TR Hered FT o awarar ar
dWAr & UHIEe a6 g

3, FEEdt ¥ oRTE @@l | 3w
Aehald! T SRETRAT o9 8

4, AEAUFREE THaa A SR Aary
;& @ g
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112,

113.

113.

114,

Identify the INCORRECT statement

|. Hurricanes are absent from the South
Atlantic Ocean

2. The continent of Africa is never impacted by
hurricanes and typhoons.

3. On the western margins of the continents the
frequency of tropical cyclones is low

4. Extra-tropical cyclones form only in the
southern hemisphere

ofadeud, St B 8 gone & e
R=sftEwm & dve o sEaar g, a8
daal

[, Sa FUR-FAT L g

2. o9 AqyarE aiofr 3R 2 &

3. Soade ey 3 & gt &
LT

4. SesEwe AEss 3T A 79 &
FHROT|

Knick point, a step-like discontinuity in the

longitudinal profile of a river channel, does

not from

|. when base level falls

2. when drainage basin 1s uplified

3. as a result of increase in the ratio of
water/sediment discharge

4, as a result of decrease in the ratio of
water/sediment discharge

1 7= QR
Rl s e T e T ]
HZ | #eqR l?ﬁr

wiRitggeg | B| € [ A
‘ :D

IRIFT difedT § 98 §9ae & TSR &

TR |

. A= Hg [as9or; B = A4l 3aymd, C =
IS 91d: D = A9ar vag

2. A=Hudl Yalg; B= "odr 3aurE, C = Ag
fawgor; D = 9w O

3. A= Addr 3qumE; B = #Ag fAwqur; =
Herdr Sag:; D=9 9T

4. A= HTET YaIE: B = #g R C - &
9Td; D = #d4r Haug

a<q

U]
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116.

116

___Velocity--=----=>
Slow | Moderate |Fast
Material Unconsolid B C A
-ated
|material
Rock | D |

From the above table identify the type of mass

movement

I. A = Creep; B = Debris avalanche, C =
Rock fall; D = Debris flow

2. A = Debris flow; B= Debris avalanche,
C = Creep; D = Rock fall

3. A = Debris avalanche; B = Creep; C=
Debris flow; D = Rockfall

4, A = Debris flow; B = Creep; C —
Rockfall; D = Debris avalanche

qrad @A & J9are aofr 7 HEd gfavmas
HAITT 3 &l G A0 & FRAT W3 A FA
& §;
. 243
3. 121

124
. 62

= 2

In the 5" order drainage basin the average
bifurcation ratio is 3. The total number of
stream segments of the whole basin is

. 243 2. 124

Sl E 4, 62

Hicasr Foif & aX # Y 77 @ Fuai

H U TAT TGl 3ca} T

| : Afcqgsr FoT JEHERI &l Fd: S d=rg
3o faurer &Fwel 9X o] BT & U
HHS# HRIOTA FAT g

1: Afcasr o1 faggaa: IEARNG e
@ ¢ Ffeas W & Ay 3w Foll
W F 30 HEAY ¥ WHNS g & au

IFHT HIE H Asd B
1. @A T B
2. 191 &, 11 |l gl
3. 198 & 11 39d gl
4. XA Hel gl

Read the following statements about clay

particles and choose the CORRECT answer

I : Clay particles are platy. Therefore water
tension acts on their large surface area
to cause cohesion.

26

117.

117.

II: Clay particles have clectrically charged
surfaces. Charges on the clay attract
opposite charges on other particles,
holding them together.

Both are false

[ 1s false, Il 1s true
[ is true, II is false
Both are true

= W P o=

AT J 3 THET JU7 -¥H I8 &l Tar

Il & YgHT=|

l. C - YT HAg IFd U0 FA-HI &
Afad TANT gl

2. B — % dYl 3= WaUd & U
FAE IFd AW § AT FoRG £

3. C- %7 §dg T¥d U&F T Fo-0R &
sifag san@ 2

4. A TUTB - ¥ FAg JFd a1 AT H
ST STaE

Identify the CORRECT answer

. C—hydrograph is generated by an urban
watershed with pervious surface

2. B —hydrograph is generated by
watershed with rough and high
percentage of impervious surface

3. C —Hydrograph is generated by a forest
watershed with rough surface

4. A and B - Hydrographs are generated by
forest watershed with rough surface
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& HId F Fel YHR &I 94|
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L 10 10 10 10° 10 10

Yeurs

. A=, B =gAFAS . C = 3THTOM.

D=d% aad
2. A=, B=d% dad, C = 390,
D = gREYTAS
3. A=3% add, B = 3Us0ll, C= gHaafas,
D = 9141
4. A= §AFUTAF, B =% 9o1d, C =
YTV, D = ORTeT
118. Identify the CORRECT type of evidence for
climate change on the basis of the
approximate lime range
A
<)
C
)

107 10! 10° 10 10+ 10 100

Years

l. A =Pollen, B = Isotope, C =
[nstrumental, D = Tree rings

2. A =Pollen, B = Tree rings, C =
Instrumental, D = Isotope

3. A = Treerings, B = Instrumental, C=
Isotope, D = Pollen

4. A = Isotope, B = Tree ring, C =
Instrumental, D = Pollen
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119,

119.

120.

120.

gAAd 7 @\ Wa A g6 = o

T &7 87

|. 21§ JaOTar §e, 3Tl S JUT efey

g&yguy

&rd JaUTAT &, A[¥cd d YT TBIeH HHYOr

3. WEEY WYL SN Fo auT gra yqorar
ol

4. IYSGT &, ocd dd AU Ed FIOTAT a

!"\J‘

Which 1s the right balance of forces in the

well-mixed planetary boundary layer?

|. Pressure Gradient force, Centrifugal
force and Turbulent Drag

2, Pressure Gradient force. Gravitational
torce and Turbulent Drag

3. Turbulent Drag, Coriolis force and
Pressure Gradient force -

4. Centrifugal force, Gravitational force and
Pressure Gradient force

Aega-fe 9fdEe # @B wEt W

FSHT FA/ATHTAT F @ 7 BT g7

grea R 5T @5a 2

A. FFEIET W FSAT Hid

B. gfaoft samer & offaer

C. 3cadl MYy & FsHA

D. 3c AT H FsHT gy SfErofr et
H fMaa

VIR A vag e 8§ wred R e

H&HAT B

. ATYT B &1 U& Ao

2. ATYUT D& U& HATSAT

3, AF B

4, AEC

Various solutions can be obtained by placing

heat source/sinks in a Matsuno-Gill model in

the following locations.

A. heat source on the equator

B. cooling in the southern hemisphere

C. heating in the northern hemisphere

D. heating in the northern hemisphere and
cooling in the southern hemisphere

The Asian monsoon flow can be obtained

from:

I. acombination of A and B

2. acombination of A and D

3, onlyB

4, onlyC



121. fa@T A ¥ Fla-51 yReaaa: @At Ry
g7
|, ¥ 391 Aty
2. 9REfAd AEeR-9T (Yavasr faf)
3. JEgST gHAareT [’
4. GG HEH-Fe-aaeeans [

121. Which of the following is computationally
absolutely stable?
1. Explicit forward method
2. Modified Euler-backward (Iterative
method)
3. Implicit trapezoidal method
4, Iterative leap-frog-trapezoidal method

122, 30° &, @9 & TS gar I ST 1000 g4 9¥
8, 500 g, g Yyt TarSH 3fcud R
“FATAT &1 3HET UeAed alan
1. 0,701 fS.amufa g #r
2. 0725 AATYT G L
3. 0.701 Fufa ga A
4. 0.725 TF.aua g #HL.

122. An air parcel with 30°C temperature at 1000
hPa is lifted dry adiabatically to 500 hPa
level. Its density would be
. 0.701 kg.m™3
2. 0.725 pg.m™3
3. 0.701 gm.m™3
4. 0.725 kg.m™>

123. oWl A% & daa RBga & 3R

. §ef=ar sior arsy & fqueer § RAsfad
&l o

2, WHeddr arsy gid H A & HROT
Ffanfaa 5o & @a & &7 ik
faswid g &l

3. €afadT TR O HiAEE iiased
carT s g g

4. Tew Twlecs FiFaes aur ua+ g@nm
CeatoRind

123. According to Bowens® theory of precipitation
development ,
1. droplets grow by diffusion of water vapour
2. ice crystals grow at the expense of super
cooled water due to difference in
saturation vapour pressure

28

droplets grow by collision and coalescence
mechanism

Ice crystals grow by coalescence and
condensation

124. BT & & FiF-3r @

124.

.

!w-J

AU ERIT &1 3Ue), 3IUehieaalr &
I a1 gavrar &g JI0F weaaT B
e Tdea & &9 F IuTFHeas FeH
SEATU HUe aRT Hdfod gl

HE Hag & &EF F IWEREe S5
&St a1y AfNaes @y #qfeid o
HEY RN &1 o H ISR fcael &
FHfcatiy yaq vF uid UFa] &

Which of the following is TRUE ?

1.

a

Horizontal temperature gradients in tropics
are much stronger than those in the mid-

latitudes.

Tropical heating in regions of moist
convection 1s balanced by vertical motion
Tropical heating in regions of moist
convection is balanced by horizontal
temperature advection

The magnitude of zonal winds in tropics
are about one order stronger than that

in mid-latitudes

125. 3aad e & e EUE IET U FHM
U vae & v @y afear @«
Y o syl & & Fi9-ar 9d ©

125.

1

Seck T 3 Gl o EITHT A8 F
AT a§ AL Bl

EIaToT T HIX gl Jad JaHAT JaTg

& foT gg FEEh 7

UF Y€ [H HicaT vaE & O

ag Ol §

Sca’ @ AW FFar IFd G YaTE
& faw 9§ EE gl

Which of the following statements on absolute
vorticity is FALSE for a homogeneous
incompressible flow with constant depth in the
northern hemisphere?

&

2.

[t is conserved for westerly flow with
northward curvature

It is not conserved for westerly flow with
southward curvature



126.

126,

127,

127.

3. It s conserved for a pure westerly zonal

Tow

4. It is conserved for easterly flow with
northward curvature

A, B, C.D&HT pagrs & JY AdTH L
A, TIE-Udcdl AT

B. SHicad-gorelocs YLl

C. g8l Y & widefig 3feRar
D. gE-gafole HIESTa

g 3amelr sy
q. Fge4ld & T Ued
r. 3SUTRfcaal Ih AigH fasT

s. 3SoTHiEEEl Yshard
. A-qB-p,C-1r,D-35
2. A—q,B-r,C—p,D—5s
3. A-r,B—q.C-s.D-p
4. A-p.B—q,C-5D-p

s

Match A, B, C, D with p,q.r,s:

A. Barotropic instability

B. Keivin Helmholtz instability

C. Conditional instability of the second kind
D. Baroclinic instability

Mid-latitude storms

Jupiter’s red spots

Tropical African weather disturbances
Tropical cyclones

w 0o

. A—q,B-p,C—-r,D-s5
2. A-q.B-r,C—-p,D-5
3. A-r,B-q,C-5,D-p
4. A-p,B—-q,C—-5s5,D—-p

HE T W, 300K # gl & agHse
H 3ot # FEEEecE (3] Si O

#€.5HY) FIHT §
s 0P 9. 16
3= 1102 4, 10*

The approximate number density
molecules/cc) of molecules in the Earth’s

atmosphere at sea level at 300 K is
1. 10° 2: 0%

e halh 15 ) 4. 10%
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128.

123.

129.

129.

130,

Aeg semet #F 20 R @ FOT am,

Il & HIY agar g, S0 A & '@EY

ITAAH 270 K @F YgadT ¢, 85 fHAL &

WWWWISUKWW

g1 Tal YA &I Ygdre:

|. GHAYHST TUT eHSY A gid-ax

AT o

FHAGHSS JUT FLAASH A =3fa-27

A 1

3. EHHSW @ T ALUHsH A wWia-al
Fel HH T

4, ENSTASH & IFIAT FEAHSH H IS
el HAAF 7l

I

In the mid-latitudes, temperature increases

with height above 20 km, reaching a

maximum of 270 K near 50 km, decreasing

to a second minimum of 180K near 85 km.

Identify the correct statement:

. Lapse rates in the stratosphere and
troposphere are the same

2. Lapse rates in the stratosphere and
mesosphere are the same

3. Lapse rate in the mesosphere is smaller
than that in the troposphere

4. Lapse rate in the mesosphere is higher than
that in the troposphere

g agASdE A T FONTaS R
HAOA 0,02 §, o FegAE AAHOT e

1 87
.. U.62 2. 0.12
3. 0.0 4. 036

In the volume mixing ratio of water in the
atmosphere is 0.02, what is its mass mixing
ratio?

. 0.62 2.
3. 001 4,

FeT & 6 I o, 9 & W HJI A
gg F Wy a9 $r gRadw i Z v

dp
IR&Fed fIfad;

AHA Furg ~8 A, =gfd-ea-6.5°8. 9

. 31T
1. +0.16 K/mb 2,
3. +0.08 K/mb 4,

-0.16 K/mh
- 0.08 K/mb
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130. Calculate the rate of change of temperature of 3. northern polar latitudes during June-
the Earth’s troposphere with pressure = August
“p 4. equatorial latitudes during June-August

given the following:
Scale height ~8 km, Lapse rate ~6.5°C/km.

l. +0.16K/mb 2. -0.16 K/mb 133. 79 ¥ HEew 7% F fega e A
3. +0.08K/mb 4. -0.08 K/mb HEAIIT FT FH T
. R-3rof, Wrarfaa sraroft, aieEear,
131. @ SEsl & fav RY S W ggeufa argH 9B
F AIASA W PF FIH TS A 2. \RETHAT, Wrarfaa 37rof, aR-3rof,
IR&AT &L anqdl Ygri
dTae fafise FeAT | areca & 3. g 3o, gRewar, arft 98, er-
| HRUT &GIuT 3aofy
H: 13000 J/kg/K [ 26 m/s” 4. wTAT 3ol aR-3rrof, G,
. 200° q.9fd fa.. a9l YE
2, 20.2°@.9fd AT
3. o Pufy 133. The sequence of events in a cloud to ground
4. DO AGRY P electrical discharge is
131. Given the following information, calculate ! P ?rt Ie;dir, i T Ll g
he dry adiabatic lapse rate in Jupiter’s A
: b 2. Streamer, stepped leader, dart leader.
BUBOSPACTS: return stroke
3. Stepped leader, st , return stroke,
Composition| Specific heat A::ie;:ﬁ;y dafreade:a el e 2
. 4. Stepped leader, dart leader, streamer,
H: _ 13000 Jl’kE/K 26 m/s return stroke

. 200° C/km 2. 20.2° C/km
3. 2°C/km 4. 0.002° C/km L ﬁmﬂﬁﬁﬁﬁﬂﬂm?‘? .
l. TR # UF auEg @ agahr fam fenh
132. 100 .8, Tox W, faasw am e & o gl

¥ 2, 3IUFESIQAEAT & ITART | WHarT &

| Rurar-malt & e smew sewt w 3T&T T JBTOT &1 Hhell ¢

2. SF-HIR & RTer afero g et 3. seeR R i it # anafls gaw
g afagt & ATYE AT §

3. -3 & 2R Sealy e srrat 4, T svagr gfafde &1 ~gwasA ac
| T FEar gl

4. FA-IFT F R AT Hefmel 9T
" & l 134. Which of the following statements 1is

FALSE?

I. The azimuth is the compass direction of a
hydrometeor in the radar

2. Itis possible to observe the eye of a

132. At 100 hPa level, the coldest temperatures are
observed over
l. equatorial latitudes during December-

Fretnary cyclone using satellite imagery
& ;T;:g:n PO MIFUCCE CRIOE Je: 3. Doppler radar measures the actual wind

speeds in all directions
4. The smallest element on a satellite image is
called a pixel



135. FLO-A9EHH & Had & Q9 7 e FUAl

H ¥ -1 War &7

. AFeGT aC & ddidl Hal H Us
IRH FIE B

2. AERNE dE & gfadsdral day &
Ush INH shis B

3., HALIEl ® YAl 9% Hal @1 HAY
gfed adr & 9d FEdHd FA T gl

4, HAL@T § Ydl dF HR FT HHANY

aUT HGdETo, Gl HH &id &l

135. Which one of the following statements is

CORRECT in the case of meso-scale eddies?

I. a cyclonic eddy off Somalia will have a
warm core

2. an anticyclonic eddy off Madagascar will
have a warm core

3. the size of the eddy increases from the
equator to the poles but period decreases

4. both the size and the period decrease
from the equator to the poles

136. 7o &Yl & ol

1, CFA« afadr #, avofi aa g9 ggorar
a1 T HATAT FAT B

2. ¥faedr waw A, FNA T @1E-
GEOTAT S @ WTad Fl ol

3. TER, IEAT HHYOT qUT HIhG Tof
& &1 & UF ol ol

A, HET ANGH & HaU H, & T9OTar
g, SIAT dUT HUFel ad AT Hl

HfodT Far gl

136, Choose the INCORRECT statement:

I. In Ekman dynamics, frictional force
balances pressure gradient force

2. In geostrophic current, Coriolis force
balances pressure gradient force

3. Tide is a balance between gravitational
attraction and centrifugal force

4. In meso-scale eddies, pressure gradient
force balances the Coriolis force and

centrifugal force

137, Aw1 19, agicadiga: diadiada dRas
HHE AL WaUTr H U
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55
150

345

S0ty

343.0)

115 =

1.0

:‘:lll-, : ] . 4 I :
= 5 b 10 Equator 30 Bl a0 N

Lattude

30°3 GUr 30° g # 3T Fd9IAr T SATET
AT 7 & Fla-ur 3537 Far 272
3UHdel 3T Hauldl Sid &l Ic|dor
3T FaUdl Ao &I Hidded

YSH §aAT IST E@RT 3T areded

IRH Fal Yol & FROT ITT a9

N T ar

137. The figure below shows the meridionally
averaged global sea surface salinity

$5.5 T
350

325 t . ' . ‘ _
: i tquater 30 L) N

Latitudp

Which of the following best explains the
reason for the high salinity at 30° N and
30°S.

. upwelling of subsurface high salinity water
2, advection of high salinity water

3. high evaporation by dry air mass

4. high evaporation by warm air mass

138. qdl fg HewR & fara et # Hie-
@ ue fgg FgERR gfaya (10D) #
SATGHAT HT AT gofer &Har &2
| WA ¥ AT WHE e ar,

FEI RAATAT 9g qUT BT T
HaoTEAX |
2. @A 8@ MfAT §Hg Faer d™, FHAT
qaImHAT Yo aur e ag Jauer|
3. WAET ¥ ST GG Hdel a9, 3JEd
QAT 9ae U RBSEr a JEur|
4. WA § N THg Faer a, I
MIAMAT a4 YT @SS 9 JquFaR|



138. Which of the following conditions in the
eastern Indian Ocean best describes the
prevalence of positive Indian Ocean dipole
(10D)

. warmer than normal sea surface
temperature, anomalous easterly winds and
shallow thermocline

2. colder than normal sea surface temperature,
anomalous westerly winds and shallow
thermocline

3. warmer than normal sea surface
temperature, anomalous westerly winds
and shallow thermocline

4, colder than normal sea surface temperature,
anomalous easterly winds and shallow
thermocline

139. Tr-Sell # THETA! HAOIGT HAha 47 67
. 0, = Mn®" - Fe** - S0f
2. 0,- NO5 - S0% — Fe?t
3. 0, - NO; - Fe?* - S0Z
4. 0, Fe** = NO; = HS~

139. What is the diagenetic redox sequence in
pore waters?
. 05— Mn?* - Fe?* - 507

2. 0, - NO7 = 505 — Fe**
3. 0, — NO37 - Fe?** - 50¢
4. 0,— Fe*t - NO3 - HS™

140. SARACAE # YGord aUT THadAd & A0
¥ 2w, I @Y F Aol sEew w8
ara Rew T o § awr &% Ao RA
g § e aeat F # SR, SEReead
T & gl RAea & 3 €2
. #AISET AT HIEHC
2. URT TUT &gl
3. aRia aur Afese
4. WETH GUr Howe

140. During mixing of fresh water and seawater in
the estuary, several elements are removed and
several added to the water column in the
dissolved phase. Which of the following
elements are released during estuarine
mixing?

Nitrate and phosphate

Mercury and Iron

Boron and silicate

Sodium and sulphate

ol > By
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141. AEEEY H ASeIAa #s &9 A 3ufRx_F 7
JUT 357 & 21 NO; 4T NHI 81 N& FHW

. 5dar3 2. 3duUT4
3. 3dur3 4. 5TUT4

141. Nitrogen exists in the ocean in many forms
and two of these are NO7 and NHS. What are

the respective oxidation status of N?
. Sand3 2. 3and4
3. 3and3 4. Sand4

142. =7 deal H ¥ fFEsr @ e &9

el AT gRase @ ecan g2
I. Cu,Ag,Gd 2. Hg,Sn,Th
3. Cd,Pb,Ce 4. U,Ga,Ti

142. Which of the following clements have
residence times closest to the oceanic stirring

time?
. Cu,Ag,Gd 2. Hg,Sn,Th
3. Cd,Pb,Ce 4. U,Ga,Ti

143. /T TRA wior i vER §E g S

FEelST a1 SWd) Heelliadl % §d o
grofr A l B %G D
| | Crossos- | Balanus | Pampus | Paragn-
trera amplitr- | argentius| athia
madras- ite 1 Sformica
| ensis |
2 Balanus Pampus | Paragn- | Crosso-
amphitrite | argentins | athia strera
formica | madras-
| ensis
3 | Pampus Paragn- | Balanus| Crosso-
argentius | athia amphit- | strera
formica | rite macdras-
h . | ensis
4 Paragnat-| Pampus | Balanus| Crosso-
hid argenti- | amphit-| strera
Jormica us rite madras-
ensis

HEHIg TUT GTeidl el H ASSAH
Hﬁﬁﬂ[g‘. shaRl:

. Al+ B2 TT3D + 4A

2. B2+D3 darD3 + A3

3. A3+ A4 TqATD2 + A2

4. A2+ B2 dar1 C2+ A3



143. The following is a list of marine animals
those that can enter either commensalistic or
parasitic symbiosis.

33

5-1

4 4

3-!

21+ y

» 50 s
- - A
R ey Ty P B (e e e (R S 2
'S 4 3 2 1cms 1l 2 3 A/ 5

Distance In Km

safE &3 o genfadl f F@AT [ FA E,
StE-IT (B) 94T TR (A), a1 30 &1 I8

Anima!j A B Gailh 01
l Crossos- | Balanus Pampus | Paragn-
trera amphitr- \argent- | athia
madras- | ite Us formica
| ensis
2 | Balanus | Pampus Paragn- | Crosso-
amphitr- | argenti- lathia strera
ite us ormica | madras-
| | ensis
3 Pampus | Paragn- Balanus | Crosso-
argentius | alhia amphit- | Strera
formica yite madras-
- | 9 = | ensis
- Paragnat | Pampus Balanus | Crosso-
-hia argenti- amphit- | strera
formica | us vite meadras-
ensis

144,

144

145.

The best set of commensalistic and parasitic
pairs are, respectively:

I. Al+B2 and 3D +4A

2. B2+D3 and D3 + A3

3. A3+ A4 and D2 + A2

4. A2+ B2 and C2 + A3

FHE GAETOT A gEHSNET qrer G Fei
FAHAGROT @7 U uiear § ZEe Wi
G

|, sTeTOIfee aurisar

2. Fer safd

3. EASET F=9Nar
4. QUEICTYIST qXqTRar

Microbial loop 1s a process of trophic energy
transfer in the marine environment. It is
initiated by

|. Phagotrophic heterotrophy

2. Caprophagy

3. Miecrobial autotrophy

4. Osmotrophic heterotrophy

e R # aF A B U C &AW
SO #Xd ©, WIEAT (A, §EAT 9d 99
#AL), AT HR (B; WHG T AL) FUr
mﬁﬁﬁm(&n)ﬁx-m#ﬁ?ﬂ?
ZaRT A T &F # Hibdg &Y =™ F, S
& AdS e Suur-re & 7 2

sgferd & & yaiiaan
. TR R 2. dI9¥HE &l
3. §HAEME g1 4. dAeaon gl

145. In the figure below, curves A, B & C
respectively represent abundance (A, no  m™),
biomass (B; gm™®) and no of species (C; n)
recorded from the region around a sewage
sludge dumpsite shown by arrow (Centre) on the

X~aXIs,

= N W b W

—— ‘

S N, §7 = B 7§ i A i == § i i 1]
B 5 4& 3 2 1Caie-1 2 8 & 5
Distance in Km

While the number of species 1s reduced
greatly at the centre, both biomass(B) and
abundance(A) are high. This is because these
species are:

. Gregarious

2. Thermoduric

3. Resilient

4, Stenohaline

146. A7 T &, ggutags 39 8 JUT 3T

TR F arfys 9% 3T T

Su-ﬁcecnolnl Suiface heating Surface cooling
-Sl-.l'[ll'-'l'ﬂlllf. Stable surface layer -.Mnm:;-m
| Overturn :

% and m _'__‘_‘.:ﬂ:n o i

2. ey

¥ % \.\ \l‘

g - ’ -

.E J f/ -

=1 L
1 A S ON
Month

i S 5 o B =)
D 1 F M A

5o TRE 2R MG



146,

147.

147.

ﬁmﬁﬂaﬁﬁﬁﬁﬂ-m&gﬁ-Wm#

gqeyatadsd ol X A 79 & fov FEden

g7

1. aﬁrmmﬁf&ﬁwaﬂrﬂm
2. FAY FT FT TANEOT '
3, e AT wa

4. 3e9/HE Yanig A

[n the figure below, the annual cycle of
phytoplankton biomass and other varieties are
depicted.

Sarface coo'ing surface heading Surface coolmyg
Surfpce water Stable surfice byer Surface water Overturn
Owerturm Salst  and miing

B Wy
E : N,
i

increasm
-

By .14

i o] )
I=-5 0 AN 1)

A ) R [N
A 3 TN B I & B &

Month
Which one of the following factors is
responsible for decreased phytoplankton
biomass during June-July period?
I. very high species diversity and abundance
2. stratification of the surface waters
3. deep mixed layer
4. poor/low species diversity

dAlGsd  F R qUHEHHA Al

WISTeargd! Hea3it & Hew H @rT §

FieT-ar e T &7

. 3y Maref BAEEEROT 7t AN
THGIY & &Y g S ¥ §afia &y

2. HAieefAgs s@uar @9 Aeuees
ST & U g I § e |

3. dRg® MasT & §HI, FAEEHA I 0

H 99T & A ©
4. TROIR FATH HeAl & SRE HEraedr
Hagel 92T e g Iy o

Which of the following is not true with respect

to paleoceanographic and paleoclimatic events

during the Cenozoic?

|. Northern hemisphere glaciations were
linked to the closing of central American
Seaway

2. Messinian salinity crisis was linked to
closing of the Strait of Gibraltar

34

3. During periods of global cooling, the
ocean waters become enriched in '°O

4. Oceanic conveyor belt slowed down
during the Younger Dryas event

148. ¥=iislig & R Hgwdr gRewor &

ﬂalﬁqﬁﬁﬁﬂgﬁlaﬂqﬂﬁﬁ#ﬁﬁﬁaﬂﬁ?

frT & F Sla-ar Sar

1. aftg :Mfra & aRE=or aur afda
ISUTEREag YRETOT

2. afta ofra e aur IwreRRag
gRETIOT

3. #a g &y gar sworsfag
qREEI0T

4. it Ioursfeas TREIvoT aur &g
e &g gfitg=oT

148. Major changes in Ocean circulation occurred

during the Cenozoic. Which of the following

correctly describes such changes?

I.  Enhanced psychrospheric circulation and
diminished tropical circulation

2. Enhanced psychrospheric and tropical
circulation

3. Diminished psychrospheric and tropical
circulation

4, Enhanced tropical circulation and
diminished psychrospheric circulation

149. 71 &1 T WA SNaRAE gur 39

Sarai® 39af@ar & far &g & o

HaATAS FTo Ha Hr SET I B
A\ AT P s
B | o= Q Ffgga

HRITATHT [
Cl arerarsey e
D| srzavardey S lsfs

A 1 7 § Sia-a1 gar Aae sfar §

i CA=S/B=RC=R D-0

2. A—=PB-R:C-8.D=0

5, A-DB-S/C=-P.D—-R

g AR B—0.C=S/D-F



149. The following two columns indicate marine
fossils and the geological time interval where
their biostratigraphic utility is established

A | Ammonites P | Neogene
B | Planktonic Q | Cambrian
foraminifera
C | Graptolites R | Silurian
D | Trilobites S | Jurassic
Which one of the following shows the correct
match.
. A-§,B-P,C-R,D-Q
2. A-P,B-R,C-§5,D-Q
3. A-Q,B-§,C-P,D-R
4. A-R,B-Q,C-§,D-P
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150. 39T AFHHG # F3 Coldsh hiodH Hialc
Fafa #a &1 CaCO, & §=aT1 & 2
A T # ¥ Hla-91 TI9d 7

2
3.
4

pH H &

o, % R

HCO; H B
CO3~- # g9

150. Several plankton precipitate calcium carbonate

in the upper ocean. Which of the following is
INCORRECT during the formation of CaCO;?

ll-

2.
3.
4

Decrease in pH
Increase in COa

Decrease in HCO5
Decrease in CO%~

[ FOR ROUGH WORK_}

e ——



