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T \PART 'A’

1. &7 %7 & 3wrar =—”T F1 gem?

1. What will be the next figure in the following

sequence?

A B C D

===

s faflise cyafeyd o uerd & fow: Tet
Tear + Mt T AT = HRT H TEAT + 2
gl 3 YPR & el gUF o (S UH gEY A
el Pol) Ferdt & T For el H Hear +
it & =T — FRY Hr gEar, Faer e
1 ar 2. IR

3. B 4. Y=g

For a certain regular solid: number of faces +
number of vertices = number of edges+2. For
three such distinct (not touching each other)
objects, what is the total value of faces +
vertices — edges?

1. Two 2. Four

3. Six 4. Zero

3rsqet, HUReT & faaeh aur e & aeph
gl Torar g1 HURT & arel rsqel H afa &
1/3 aur T &r aifa &1 1281 afe 3 @sir
Teh G1Y Tolell URFEH ad & ar gad Igel

Abdul travels thrice the distance Catherine
travels, which is also twice the distance that
Binoy travels. Catherine’s speed is 1/3 of
Abdul’s speed, which is also 1/2 of Binoy’s
speed. If they start at the same time then who
reaches first?

1. Both Abdul and Catherine

2. Binoy

3. Catherine

4. All three together

fJay 3R 2T v FF ¥ ar 6 F = &
3 o A fAady W gl de @ A qu
A gl &7 IR g 3 FF Fr 6 ©T A
W & e F ¥ i a1 FuT TE T E
1. faardt sher i 6¢ # I8 FF FX TRl
gl

2. &9 3ol 6 B H Tg HT T bl gl

3. & IS HA HIAT & 7G|

4. & GER AT FF T B

It takes 2 hours for Tiwari and Deo to do a job.
Tiwari and Hari take 3 hours to do the same
job. Deo and Hari take 6 hours to do the same
job. Which of the following statements is
incorrect?

1. Tiwari alone can do the job in 3 hours

2. Deo alone can do the job in 6 hours

3. Hari does not work at all

4. Hari is the fastest worker

Wﬁgﬁaﬁwq&%%wﬁ?ﬁ

@ 3TER SR I g1 & orrihd A
& Qe T AT &2

w =
AN
A

Equilateral triangles are drawn one inside the
other as shown. What is the ratio of the two
shaded areas?
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U Yelamar 36 fThal/aer ¥ dold ge T ChTH
F TH AOeg F 8TFes H TUT TATHH & 20
Ahes H IR Il g1 CATHH T oFaTs

fohdelr 82
1. 120 #r. 2. 280 .
3. 404 4. 160 .

A train running at 36 km/h crosses a mark on
the platform in 8 sec and takes 20 sec to cross
the platform. What is the length of the

platform?
1. 120 m 2.280m
3.40m 4. 160 m

nesagqaf(x) F x—5 I x—3 AT x—2
T Wfad e W 1 &1 AV Aerar & @ &

ﬁagagqaaﬂ‘;r-ms’rm%?
1. x3—10x% +31x+ 31

2. x3— 10x%+4+31x —29
3. x3—10x% +31x—31
4. x3—10x%+31x + 29

When a polynomial f(x) is divided by x — 5 or
x—3 or x—2 it leaves a remainder of 1.
Which of the following would be the
polynomial?

1. x3—10x% +31x + 31

2. x3— 10x%+31x—29
3. x3—10x% +31x —31
4, x3—10x%+ 31x+ 29

T FMeR If@r arel drene f5as 0.5 #.
A dles aur 01 o §@EE A fr
aifear = §, 3§ MY €27 9 3y @
TRY (ATGHA & AR L) M R E I9
drelld quT &9 ¥ 8§, d9 3Hb Gl H
I (Fe7 HY. #) fraar grem?
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0.1% 05
7
v o5
10
1. 40.0 2. 294
3. 194 4. 113

The diagram (not to scale) shows the top view
and cross section of a pond having a square
outline and equal sized steps of 0.5 m width
and 0.1m height. What will be the volume of
water (in m®) in the pond when it is completely
filled?

7

gl B
E 0-5
7

705
‘T-)
1. 40.0 2. 294
3. 194 4. 11.3

o a7v st & HoM ACWR U& fdwg D 596
YR & f& 2ADB = £ABC, #TT BD #I &S
T #;) &

A 6cm B
1. 8 2.6
3.3 4. 4

D is a point on AC in the following triangle
such that LZADB = 2ABC. Then BD (in cm) is

4 6cm B
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10.

10.

11.

11.

Th e # i@ shael 8@ U ¢
1. 39 QFd® A 130T FAU &
2. 38 YEh A 2 38T HUA &

99 37 G H 99 3T FUA &l
10038 Y& H 100 3T FHUA ¢l

SAH § Sl AT YA T 872

1. gfar
3. fA=gr=qar

2. 9gell
4. g

A notebook contains only hundred statements
as under:

1. This notebook contains 1 false statement.
2. This notebook contains 2 false statements.

99.This notebook contains 99 false statements.
100. This notebook contains 100 false
statements.

Which of the statements is correct?

2 1St
4. o™

1. 100"
3. 99"

T & o f(x) P x & Y ATAT IR g
x = -1 W g garT Gl H AT AT
EAIc R

100
10
1
0.1
0 1 2 3
1. —-0.01 2. =01
3. 0.01 4. 01

The function f(x) is plotted againstx as
shown. Extrapolate and find the value of the
function at x = —1.

12.

12.

13.

13.

14.

100

10

0.1

0 1 2 3
1. -0.01
3. 0.01

2. —0.1
4. 0.1

Teh Hoh Ush 30T & S 1 #ex & gt a7
FAT &l FH ¥ 7 fFraa 3ol F I8 10
ﬁﬁ.qﬁw@aﬁwﬁﬁﬁwqﬁﬂm
X
1

2
3

:a's'ﬁ@rq:i’rﬂﬁawwml

> wnpe

A frog hops and lands exactly 1 meter away at
a time. What is the least number of hops
required to reach a point 10 cm away?

1.1

2.2

3.3

4. It cannot travel such a distance

30 AR 3 AT FEIT H TIA HE TordA
ugel 3R WY el @ UGBS 407 AT AT
& 3l H UGS 28 §l 3H HEAT &
Bl TATT FT 3P SHS & 3 & 3deT &
A ¢ foaer & dfd Tue &1 3% g &

3% I gl

1. 5478 2. 5748

3. 8745 4, 8475
Choose the four digit number, in which the

product of the first & fourth digits is 40 and the
product of the middle digits is 28. The
thousands digit is as much less than the unit
digit as the hundreds digit is less than the tens

digit.

1. 5478 2. 5748

3. 8745 4. 8475
Waﬁrwﬁ@A,B,c,Dﬁ Jar  AB=5

d#Y., BC=12 T, AC=13 §#Y. tg AD=7 HHY.
g1 a9 CD &1 Aedd AW &

1. 9 g 2. 10 T,

3. 11 . 4. 14 Y.
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15.

15.

16.

16.

A, B, C, D are points on a circle with AB=5
cm, BC=12 cm, AC=13 cm and AD=7cm.
Then, the closest approximation of CD is

1. 9cm 2. 10cm

3. 11cm 4. 14 cm

T O g g7 3G (o7 ast #) & gt v

X 899 | T A T oA §IN 3H AT

foar &1 3y o

1. 39O 3Thst & HNOT AT gl T ST
ghaT

2. 2799

3. 293y

4. 313¥

The difference between the squares of the ages

(in complete years) of a father and his son is

899. The age of the father when his son was

born

1. cannot be ascertained due to inadequate
data.

2. is 27 years.

3. is 29 years.

4. is 31 years.

URFESH A AT § QR GU TH I Fr el

# [oya v Bl Bg @ g6l 8R4 cush

T &1 I SR 98 I U Fr 3AEr

a9 39 dF H GeIHAT Feg

1. M & Feg & & YT & &

2. Gleil T HAMET gead o 91 3olald =g
ST Srar &1

3. 3o FAYI & AT AR Srar § 3Hdd: Ao
& Fog 9T A9H 3T ST &

4. 37T 9lell FATCT glel doh o [&dehdr
ST & TUT 38% 91 FW AT g

Water is slowly dripping out of a tiny hole at
the bottom of a hollow metallic sphere initially
full of water. Ignoring the water that has flowed
away, the centre of mass of the system
1. remains fixed at the centre of the sphere
2. moves down steadily as the amount of
water decreases
3. moves down for some time but eventually
returns to the centre of the sphere
4. moves down until half of the water is lost
and then moves up

17.

17.

18.

18.

19.

mxnsﬂéﬁaﬁmwmﬁa
T ¥ 3 T T ¥ gUS Tmer A fued
A F T, W T F IR tH W, fhdar
IR ST BI9T, $Heh! IUTAT hiford

1. (mxn)

2. (im-1)x(n-1)
3. imxn)—1

4, (mxn)+1

A chocolate bar having m X n unit square tiles
is given. Calculate the number of cuts needed
to break it completely, without stacking, into
individual tiles.

1. (mxn)

2. (m—-1)x(n-1)

3. (mxn)—1

4, (mxn)+1

FE e #H Qe @99 ¢ W TH WV
&I AT i o I JaToT FHTad & 3TAR
qrIT ST &

t 0 1 2 3 4 5 6
v 5 61 91 137 206 308 414

mmﬁﬁaﬁmﬁamgﬁm
H Y pia-ar Tl ¢ JAT v & &
oY AsadH afota aar §7?

1. v t?

2. (v—75) « t?

3. v="5t+t?

4. (v—"5)=(t+5)2

An experiment leads to the following set of
observations of the variable ‘v’ at different
times ‘t’ .

t 01 2 3 4 5 6
v 5 61 91 137 206 308 414

Allowing for experimental errors, which of the
following expressions best describes the
relationship between t and v?

1. vot?

2. (v—05) «x t?

3. v="5t+t?

4, (v—5) = (t +5)2

T Wisfher <ge T Areg aRfer 200 9. ©
AT $HH Focdld IJIET HIe 1 oA 6 Yal.
gl IE AT §C & g teldr AT &, 59



19.

20.

20.

21.

21.

22.

QUIRT § ¥ & T drelr T orererar fahe

IIAA (Tl GHL #H) @ieA?
1. 6007 2.
3. 3600n 4.

1200 =t
1800 =

A bicycle tube has a mean circumference of
200 cm and a circular cross section of diameter
6 cm. What is the approximate volume of water
(in cc) required to completely fill the tube,
assuming that it does not expand?

1. 600~ 2. 1200«

3. 3600r 4. 1800w

Th FfFd o Fel T & Tgel 2 ol T T
R%GHr T ¥ duT AV 31T W (R+10)% Fr &I
¥ IR 1 T foham | afe FoT T
AT e 3T &1 (R+5)% & dr arf¥e 3mF

Thdetr 2
1. Rs 2.5 lakhs 2. Rs 3.0 lakhs
3. Rs 4.0 lakhs 4. Rs 5.0 lakhs

A person paid income tax at the rate of R% for
the first Rs 2 lakhs, and at the rate of (R+10)%
for income exceeding Rs 2 lakhs. If the total tax
paid is (R+5)% of the annual income, then what
is the annual income ?

1. Rs 2.5 lakhs 2. Rs 3.0 lakhs
3. Rs 4.0 lakhs 4. Rs 5.0 lakhs
4T \PART 'B’

gedl & Jofell & Tle H AT Geled HA §
Faifh G

T 399E gl

FH AR F gl

F 99T A gooh B

&I IS Toell &

el A

Compared to the Earth, the Moon has a lower
average density, because the Moon

1. isasatellite

2. is smaller in size

3. has lighter crustal rocks

4. has a thinner core

WAR-3h1S. IREHAT H qadl &1 &cd 8T Tl

$r GEol p=
1. & gl 2. 318 gl
3. g 50% gl 4. I 25% gl

22

23.

23.

24,

24,

25.

25.

. Compared to that on the surface, the Earth's
gravity field at the core-mantle boundary is

1. the same 2. higher
3. about 50% 4, about 25%
30% #Helrerse g FaTeol-Haarerse T &

Holcd g olaTHaT
1. 3.0glcc 2.
3. 4.0¢9/cc 4.

3.3 glcc
5.0 glcc

The density of a quartz-magnetite rock with
30% magnetite is around

1. 3.0glcc 2.
3. 4.0glcc 4,

3.3 glcc
5.0 g/cc

gl # Sgdahy U & A FE IR
T 82

1. 99 2.
3. 9’ HIZ 4.

IGECIRCICIEY
AR HIg

Where do you find rocks of ferromagnetic
character in the Earth?

1. Crust 2.
3. Quter core 4,

Lower mantle
Inner core

T YT W TaN:

FYA |: G2 FY Gl &1 F fGROT AT

T 379eT fgT 7 gae gl

FYA 11: FOHT e W YT gerd ol

qoehrg o ST &

1. YT 1 dUr NTE §; | T FrE>r 11 T
gl

2. HYT | TUT IIFE §; W | F g
ST AT

. HYUT | AT 1 T ¢l

4. FUT | & 11 T gl

Consider the following statements:

Statement 1: the variation of the Earth's

magnetic field is stronger during the

day than that during the night

Statement I1: Magnetic materials become less

magnetic on heating

1. Statements I and Il are true; Il explains |

2. Statements | and Il are true; but Il does not
explain |

3. Statement | and Il are false

4, Statement | is false; Il is true
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28.

28.

3=d IRERAT fag. @ & Jorar A 3eq
IRETRAT g, Y, Areas 7 aia g ¥
1. 39 afa & Ty qur o efar

a% & 9Y gy &

2. 3TIR Ifd & Y JAT THAX I ool
gl

3. AW IAfd & AT JAT THIAX Y bl
gl

4. FHAS Ifd & T JAT BSell THRAT dF
REELR GRS

Compared to high frequency em waves, low

frequency em waves travel in a medium with

1. alower speed and penetrate only up to
shallow depths

2. ahigher speed and penetrate deeper

3. the same speed and penetrate deeper

4. the same speed and penetrate only up to
shallow depths

Ul & HeeT H FHI;HN AT Ty STl

g

3efh AT & forw
3T Foll & fow
3oTehT ditgaT & oI
3oTeh! IRETRAT & forw

> w0 NP

In the case of earthquakes, isoseismal maps are
prepared for their

1. magnitude 2.
3. intensity 4.

energy
frequency

PTeATg H IS4l 2015 H §V 8ThT & T
%HTQTEQ-TEFITUTg&lT

1. 3= dgar aur R 3

2. 3T URAT TUr TR 3eIH

3. 3Td URAT aur HHg T e
4. TR 3SIH TUT AHfWehg T feiehear

The severe damage in the April, 2015

earthquake in Kathmandu is caused by

1. large intensity and deeper focus

2. large magnitude and deeper focus

3. large magnitude and proximity to the
epicenter

4. deeper focus and proximity to the epicentre

29.

29.

30.

30.

31.

31.

SHlee &I Jore # dase §
L. HgAR T FHA e
2. FUAR TUT HTAF Jahrd
3. §oh U AHAF IR
4. gooh TUT HHA b

Compared to basalts, granites are
1. denser and less magnetic

2. denser and more magnetic

3. lighter and more magnetic

4. lighter and less magnetic

A 91T & S5cmx5cmx 10cm @IS &
TgAdH &FAhe dldl Bkl & AR-9X AT
IR gfeRIEeRdr 8 Q g1 34T @Us & 3TddA
SELTC el Weldl & AR-UR AN
STaaTel gfaRtear grefr

1. 2 Ohms 2. 4 Ohms
3. 80hms 4, 16 Ohms
The resistance measured across the faces of the

smallest area of cross-section of a 5cm X
5cm X 10 cm block of material is 8 Ohms.
The resistance measured across the faces of the
largest area of cross-section of the same block
is

1. 20hms 2. 4 Ohms
3. 8 0hms 4, 16 Ohms
fF # ¥ [FEdr 99y JTTqad & Ad Jqr
FEEAIT-FgledIT TRl & YRS & fpar agt
SiT_Hehdl?

gda =g ATHAr @ 3Hd

1

2. GHE 3adre fHAETIOT HT 3T

3. HYET Tole Ifd #H f¥qdeT

4. fAEdr aRAHr 7 3Red va 39ey
aifaat 7 gfg

Which one of the following cannot be related to

the end of subduction and initiation of

continent-continent collision?

1. End of island-arc magmatism

2. End of marine sedimentation

3. Drastic decrease in the relative plate velocity

4. Increase in the rate of erosion and weather-
ing at the convergent boundary



32.

32.

33.

33.

34.

34.

fora fadfas fomaral & @ s W& Aorar
St & 9 I HT TiRksar § ST
THICHIAIOT 3G AT 8T 3 & ~gaada
3R g

EHCCIIR G i

3T IT &7

fAfSea 3ura

EIGIEG R

> w0 N

Which of the following tectonic settings is likely
to yield detrital zircons with the least difference
between their crystallization age and depositional
age?

1. Continental rift

2. subduction zone

3. passive margin

4. transform fault

FAR OR #Asa & e T8 F udca Y I+
W, TREHT IS Fecad gHem?

1. e (5.25 Al oo d.4T)

2. HIS (3.94 ATYTT TaT H.5T)

3. gl (5.52amufa uer &)

4. 99 (5449l g F.AT)

Given the densities of the following planets of
our solar system, which one is likely to have
the largest core?

1. Venus (5.25 g/cm’)

2. Mars (3.94 g/cm?)

3. Earth (5.52 g/cm®)

4. Mercury (5.44 glem®)

faadiaeh U g@RT qudr T giga ey

AGHST CO, T Fd F¥eh Mcllenor s IR

AT § Fifh

1. gdded a0y ¥ agHST FIEROT AT
gr ST gl

2. g qur g A gig g gl

3. & TAfoee @fast &1, qaaf@s 3me
& faT ddd HeATaR0T|

4. ©IfeAr HI IHRAX REA|

Enhanced weathering of the crust due to

tectonic uplift reduces atmospheric CO, and

induces cooling on account of

1. slower atmospheric circulation due to
orographic barrier

2. enhanced precipitation and runoff

3. continual exposure of fresh silicate
minerals to chemical weathering
4. deeper erosion of valleys

35. 9aR & yred faeT doif F O s gary
3TRIA &Y GTad T IiAhdT &2

1. TosTEISCH

2. HEY FAGNNIY dceh TdlecH
3. HAMASCH

4. Thediseq

35. In which of the following mantle derived rocks,
one is likely to find mantle xenoliths?
1. Andesites
2. Mid-oceanic ridge basalts
3. Komatiites
4. Kimberlites
36. ;LT 3Colicah FHceh FI gledl b TATHT &
& by @i afedr ariy S €1 0F g
3T I S sr@st # faver &
1. Hfogeqd # AgERRT & Hfedca w8 4Tl
2. SHSAATT AGHAL TIE FT HTIHA EHT
AT € 3T ES|
3. HTHFATY HETHHALT TUE HT Eelcd HA AT
4. HSTAqE H AT HEHHG Hehl H
HEdcT AT Tl

36. Magnetic anomaly strips occur symmetrically
on either side of the Mid-Atlantic Ridge.
Similar anomaly patterns are difficult to detect
in Precambrian terrains because
1. Oceans did not exist in the Precambrian
2. Precambrian oceanic crust was subducted

and consumed
3. Precambrian oceanic crust was less dense
4. Mid ocean ridges did not exist in the
Precambrian

37. gt T g9l H TgHROT ARSI Bl B
1. dclel U9 EiEOET garT
2. AT U9 3chA HAT ganT
3. dolel Ud 3chdH HRT E@nT
4. I UG WA ST GaRT

37. Shortening in the Earth's crust is accommo-
dated by

1. folds and joints
2. normal and reverse faults



38.

38.

39.

39.

40.

3. folds and reverse faults
4, folds and normal faults

T sEA fAeTTFd &

1. T fawqor

2. d<F fawqor

3. 3-8 fawuor

4. #9R fawqor

Earthquakes are an expression of

1. viscous deformation

2. ductile deformation

3. semi-brittle deformation
4, brittle deformation

dsrERTse i e dest A S Al e

s afa & aiia gidr § Fifs

1. INSERTSET A Tl # s HT Eeled
AR & IR 3R 3IFIT I[0TIh HcI AR
gl

2. sl & Joflell H ISR HT Telcd
3RF ¥ I IH HIEIVT 0T
IAeF gl

3. YNSRI ssT A goohl § W] 3HHI
39EqOT I[UTh JfAF &

4. IABSRIRBE TAT Fsal =l & Gedcd THTA
¢ W st T H9EOT IUTR IHTAF g

S waves move faster through gabbro than

granodiorite because

1. gabbro is denser than granodiorite but has
much higher shear modulus

2. granodiorite is denser than gabbro but has
much higher shear modulus

3. granodiorite is lighter than gabbro but has
higher shear modulus

4. granodiorite and gabbro have similar

densities, but gabbro has higher shear
modulus

faeOd deqfespr & woft TqfeHh3d 1 AR
faffiest sl 3equci & @y egedsia gl
sfawfie @i # e

AT Mer &AF)

AT Qreigeaona o
gecdig dur gure A
Ardgcae ug e |

A w N e

10

40.

41.

41.

42.

42.

43.

Pebbles in a deformed conglomerate have
ellipsoidal shape with varying axial ratios. The
pebbles in the undeformed conglomerate were
1. spherical only

2. ellipsoidal only

3. circular and flat

4. ellipsoidal as well as spherical

agAsNT afd & e afds ArowAr wt
TS FA F Iaredd F: (1) B HRK, (b)
T AT, (c) AT, (d) AREAT Tharad

1. (c), (b), (d), (3)

2. (a), (c), (d), (b)

3. (a), (d), (c), (b)

4. (@), (b), (c), (d)

Arrange the following horizontal scales of
atmospheric motions in increasing order. (a)
small eddies, (b) planetary waves, (c) fronts, (d)
synoptic cyclones
1. (c), (b), (d), (a)
2. (a), (c), (d), (b)
3. (a), (d), (c), (b)
4. (a), (b), (), (d)

T YT § I T Teld &

1. SHEIEIY AT SHhiodal oial qd H
TE 3ms™ Fr afa & gRafed gt &

2. HACIWY HAEHAHGT Hicds AW qd Hr
TE 20ms™ H 7fa & aRkafea g &I

3. HGEHg I TGS I Jolal A shdITAY
N H JEEET HA gl

4. A g F1 aRade argaseg
el @l T Faed AT g

One of the following statements is FALSE:

1. Equatorial oceanic Kelvin waves travel
eastward at 3 ms™

2. Equatorial oceanic Kelvin waves travel at
20 ms 'eastward

3. The wavelength of tsunamis is less than the
depth of the ocean

4. Change of Coriolis force facilitates
atmospheric Rossby waves

1
2
3. 3WHfedg & IN-UYR A FSHA can|
4. guol HIRAIH Tl SanT|



43.

44,

44,

45.

45,

46.

46.

Walker circulation is manifested by

1. inherent tropical radiation characteristics
2. conditional instability

3. non-uniform heating across the tropics
4. weak Coriolis force

oot FeraAeT U A @la-d 3=y e F
sifter e 87

e e

SicrpIferar e

TIegrH YR

UE R

> w0 e

Which one of the following ocean currents is
quite different from the rest?

1. Circum polar current

2. California current

3. Agulhas current

4. Peru current

fFdl 7 d¢ W 3= 916 &R HfRa g1 I
3 ¥, ol Ydlg & 39 TR & FAA, AT
3T A®™F, @ T Wikear 001 & ar I
¢ SeId TR 9% AT I1 306 §, 3T
JeRTgicd SRETRAT &1 82
1. 1ay 2.
3. 100aY 4.

10 9Y
1000 9§

The high flood level is marked in a river bank.
If the probability that water flow this year will
equal or exceed this level is 0.01, then what is
the repeat period of floods that equal or exceed
this level?

1. 1vyear 2.
3. 100 years 4,

10 years
1000 years

g aREAT F TE A F 3TEE, S
gedl I Hag # HUG 700 km FEIE W
IRPHATT AT §, FT ATHALIOIF  IRAUT

HIel FT 872

1. 249 2. 60 f@sT

3. 129 4. 100 fAsTC
What is the typical period of revolution of a

polar-orbiting Earth satellite, orbiting at a
height of ~700 km from the Earth's surface?

1. 24hrs 2. 60 minutes

3. 12hrs 4. 100 minutes
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47.

47.

48.

48.

49.

49.

SIS FA1S @ Teh gaT Yol o I g,

3T% I JUT A, gt sed gl
3h% A IUT d, el ged g
AT AT deal § Siaieh diq gedr gl
3IGHT A gedl § SAafdh ard T gl

> w N

hen a parcel of air descends from height,
its volume and temperature increase
its volume and temperature decrease
its volume increases and temperature
decreases
its volume decreases and temperature
increases

w
1.
2
3

&>

eall ey # MNddrer & AT -16°C
AT @1 39 IH el W qgac ¢

During the northern hemispheric winter, the
—-16°C isotherm reaches its lowest latitude over
1. Canada

2. Northern Siberia

3. Tibet

4, SriLanka

T & sp3epias fadwdrd & Rl €1 gea &
o o & @ Fa-ar 39hH TWaT &
HRe! T T & T H TE g2

g ferarete, daew, awEn, ReEsewa
34?_1}1?:

1. 9as, 8fstel, odl, fgaeie

2. ¥l 9o, 4l fgHee

3. 9« fgHeE, F4Y, #fstel

4. i, RAE, AT, gae

In the list are given names of geomorphic
features. Suggest which of the following is
correct as the list of agents of their formation:
List: demoiselles, poljes, bajada, Corrie.
Sequences:

1. wind, groundwater, river, glacier

2. groundwater, wind, river, glacier

3. wind, glacier, river, groundwater

4. groundwater, glacier, river, wind
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50. & =T Har R & fha dear fafas 3. sea level fall
& 3o 3 = e el %0 4. sealevel rise
s O 53. fgHsIe WA hr ITadd AT FI Ig Hfehd
1. 3dey fgAG
B
77 2. dorey fgAle
Box xxx 4. TFE glq gue
1. O 2. A
3. B 4. C ) _ o
53. The following marks the maximum limit of
50. From which horizon of the given soil profile is glacier advancement
the maximum solute flux released? 1. terminal moraine
2. ground moraine
—~———}-0 3. end moraine
T 4. outwash plain
A
B 54. Fe a4 Si fadle W Wil & Sfd YT &
X&% e JeTshat # @ HleT-ar Harreg g2
1. 3RmeH >YEARTa>-fafoawmesec
>3EAIholoTole
é' g Z é 2. SEAhaesiee >fAfdmeeree>yEareRaeT
: : S
51. 3R H R® TYNHRA Ifhd SHHT 3. Tafopmolsee >YEARIA >sEAIwelsToe
JifFrerstor & >SRITCH
1. argg f=ed 4. AT >ssAmoeTee >fAfdFasioe
2. gorer fAgq > SHIeH
3. sedy fasq i .
(., 54. Which one of the following sequences of
4. ﬁg URES organism abundances is likely in a marine
) _ o region devoid of Fe and Si?
51. Coarsening upward sequence is a characteristic 1. diatoms>radiolarians>silicoflagellates>
of _ _ dinoflagellates
1. aeolian deposit 2. dinoflagellates>silicoflagellates>
2. channel deposit radiolarians>diatoms
3. deltaic deposit 3. silicoflagellates>radiolarians>
4. point bar dinoflagellates>diatoms
4. radiolarians>dinoflagellates>
52. farg & T &t @ AfGAT FTHIT 18 TR silicoflagellates>diatoms
I 99 ATIA: T FRUT HTHAT g N ﬁ
1. HgeddT 3cur 95. 3.” 3 Rerer )
2. AET 3cUT HeTRTeTH eIl Ei:;;ﬂﬁc J 3?4:
3. #Hg TR & FRrae - o o @ mgﬁ'f.$qﬁg N
4. FHE TR & doleall 2 v o
HROT
52. Rivers in coastal regions world over got incised 3. FSAT F AGATOT AT FUATROT & HIROT
at around 18 ka mainly due to 4. 37eT 3eTeN ST & TFESEEROT &

1. continental uplift
2. coastal uplift PRI



55.

56.

56.

57.

57.

58.

58.
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In the present perspective of climate change,
the primary importance of the Antarctic bottom
water mass is in its

1. redistribution of nutrients and gases

2. dispersal of larval and juvenile life forms

3. absorption and transfer of heat

4. oxygenation of low latitude waters

I STefdTg FIATRoT & TR AW &
1. ISUThfCSE ATHA STerary

2. 3SUTheSE HTHHE Sieldrg

3. 3SUThfedg YSh-MSH Sielarg
4

5°UI°h'I.EGh§ Hddd] ci(*icllf_l,

According to Koppen's climate classification,
AW is

1. tropical desert climate

2. tropical steppe climate

3. tropical dry-summer climate

4. tropical savanna climate

sy 3ufeafa aRar gomer & e Jaaa

$r arefr &

1. gurd Jur fafcaesd
2. faEd

3. Ffthe SToAT

4. YThfde dedy

Evidence of progressive aggradation in a
stream channel is the presence of

1. fallsand rapids

2. meanders

3. Dbraided channels

4. natural levees

FT AT H TH I8¢ @US & §ed IR &

IENT ¥ W dg HIs UcheT IR Adl

fearar| #rRor §:

1. IATSC ST Fordlel & fob Ufdeel & 31efieT
gg Fft fawer AGr giaml

2. IABT g § AW I THER § fawfa
gIeT &l

3. Sfed gfdeel JeIrerdr EaAT ' sl
A & fav gaieq 741 &1

4. IASC H IET AR FIg Ifdael el oAg!
|

A granite block is subjected to external load at
room temperature, but it does not show any
visible crack. The reason is

59.

59.

60.

60.

61.

61.

1. granite is so strong that it never fails under
stress

2. granite is weak and deforms in a ductile
manner

3. stress generated is not sufficient to
overcome the elastic limit

4. external load does not generate any stress
in the granite

emeifae aur IAEEREe gt A7
cifoiFes 9T ST g1 dAsEREe #
TS eels &1 se7ge §:

I HATAAST F FHET

3if8e drerfes

e Ffeas

3if8e aifss

> 0w DN

Plagioclase occurs in anorthosite as well as in
granodiorite. The plagioclase composition in
granodiorite is

1. more or less similar to that in anorthosite

2. more potassic

3. more calcic

4. more sodic

FelRIfthel & Go¥ Hedidhed d1 3 gael et
el Sehrerd: Ak Tard &

1. fAefed 39 ot

2. "ifed Si9 gerd

3. o afcd Ja 9q1d

4, T

The optically active substance that undermines

the remote estimation of chlorophyll most is
1. suspended detrital particles

2. dissolved organic matter

3. coloured dissolved organic matter

4. water

3Nt & & oefel H HUCH e arel i

T FRF g

1. &NHST A, CFCs AT FATHIA

2. YA FAAIHSAT A, H,0 dAT CO,

3. CFCs, H,0 @1 CO,

4. YT GAAGHST AY, CFCs aar g&
EEaN)

The three main factors that conspire to form
ozone hole are

1. Tropospheric cloud, CFCs and sunlight

2. Polar stratospheric cloud, H,O and CO,



62.

62.

63.

63.

64.

64.

65.

3. CFCs, H,0 and CO,
4. Polar stratospheric cloud, CFCs and
sunlight

el agHAse & @ARY T A ded v

qGHSAT TCHh &
1. N21 021 NZO 2. NZ! OZ! HZ
3. N2, 02, C02 4, Nz, Oz, Ar

The major atmospheric constituents that are
homogeneously distributed in the lower
atmosphere are

1. N O, N,O 2.
3. N, O, CO, 4.

N21 021 HZ
N, 02, Ar

FEEAdT UGS & FOU 15 km H ALY

HTAT JIOTAT T §?
1. 3°C/km 2.
3. 50°C/km 4.

30°C/km
100°C/km

What is the average geothermal gradient in the
top 15 km of a continental crust?
1. 3°C/km 2.
3. 50°C/km 4.

30°C/km
100°C/km

T FAAIfAT dex@r 3iaa; anfr g Sdar §
it MIHFA F1 3ReeT 3fhaw aifd & 30
FHROT FIT &

1. d@N & WRade

2. AR &7 3Udd

3. ReN Fr faade

4. T H Y9oT

An irregular coastline eventually becomes

straight because erosion of headland proceeds
at a faster rate due to

1. reflection of waves

2. refraction of waves

3. diffraction of waves

4. transmission of waves

FETEAE ARAROT Hr R aifasherdr &
foT 3aegs ®RUT A @ AOHET dge H
gdlei:

1. Helcd YGUTAT3T Sl T

2. FEATER & YauTan3it v EEeT

3. IR STel Yol el E=AT

4. &S g9 YGUTAT3T T TGAT
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65.

66.

66.

67.

67.

68.

68.

Identify the most vital aspect among the
essential ones for the ocean circulation to be
perpetually operational

1. formation of density gradients

2. formation of vertical pressure gradients

3. formation of deep water masses

4. formation of horizontal pressure gradients

Hefrgs (fafffsrer v §&) 500 Hiex s
deh gl o Fehd & U AT aEIrsAl &
ST F TGl I gl AT T Fgelld &

1. gredardr 2. g e
3. &9 "elcdl 4. TS YRY
Cetaceans (whales and dolphins) can dive as

deep as 500 m and tolerate the pressure at
such depths. These can therefore be called

1. Dbarothermic 2. barophilic

3. barotropic 4.  barotypic

TRIT HLAYUT & IHGLANOT Gfehar fHeet

gofaT

1. 9§ U og-Farfad 399=—l g 2

2. grer fager 819 & a8 e cIaTh
nfFassT @i d Bl

3. dg YIVUT &l Ueh TATUROT JWEERT TR
gl

4. guhrRl &7 # g8 U el uea gl

The process of chemosynthesis differs from
photosynthesis as it is

1. aninorganics driven metabolic mode

2. avital oxygenic means in the aphotic zone
3. anunusual detritivorous mode of nutrition
4. an exclusive event in the euphotic zone

TEATH FHGST &

3MTehfeesh 37Tl

el Teld AGTARRIT 3e:STol
3cdl ATl FAGENIA 37ErSTol
37eTehieeh 3TET:STol

Eal A

The densest seawater is the:
Arctic bottom water

2. North Pacific bottom water
3. North Atlantic deep water
4. Antarctic bottom water

=



69.

69.

70.

70.

71.

71.

72.
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HETHAGT H gl W YHE A0S I HETS
3Tadd §?

HHACINET W

30° § AT 30° 3 W

60° & AUT60° 3 T

gat I

> w0 NP

Where in the ocean is the main thermocline the
thickest?

1. Equator

2. 30°Sand 30°N

3. 60°S and 60°N

4, Poles

Saeifad, Jodfad vd SdicHe 9fkar @
SIS @idel Jaeurd HaAew: &

1.

Pidfec, BHIEPRISE, ToHISS

Fidleie, Hehss, FEPNIST

2
3. BIEPNIST, HoHes, Hiafe
4

HIEBRISE, Pidic, TePos

The mineral phases associated with biogenic,
hydrogenic, and hydrothermal processes,
respectively, are:

1.

carbonate, phosphorite, sulphide

2. carbonate, sulphide, phosphorite
3. phosphorite, sulphide, carbonate
4. phosphorite, carbonate, sulphide

"7 \PART 'C'

AT “Xes AT dAT @A ANf3AT & Hia-aAr
T Fe;Sy Johel Wielsl & T 87

1. 46.7, Rgferse 2. 87.5, Mglerse

3. 46.7,TIsdISE 4. 87.5, AISATSE

Which of the following ‘“Xgs Vvalue and
mineral” pairs corresponds to the mineral with
formula Fe;Sg?
1. 46.7, pyrrhotite
3. 46.7, troilite

2. 87.5, pyrrhotite
4. 87.5, troilite

@ﬁa%aﬁmﬁmwahﬂgwuﬁﬁ
gﬁﬁaaﬁ:

72.

73.

afast sehrefir aqoTers
A ltiREe | P | 3= 39R g sea
IECIEG
B | Fgege | Q| Freders gHew
Afrele | R | daeeer cafasw
got
D |3fd=s | S | %9 Rdlve
1. A-Q;B-R;C-P;:D-S
2. A-.SSB-P;C-Q:D-R
3. A-R:B-P;C-S:D-Q
4. A-P;B-R;C-S:D-Q

Match the corresponding mineral with its
optical properties.

Mineral Optical property
A | Epidote P | High Relief & in-
clined extinction
B | Kyanite Q | Carlsbhad twinning
C | Nepheline | R | Patchy interfere-
ence colour
D | Sanidine S | Straight extinction
1. A-Q;B-R;C-P;D-S
2. A-S;B-P;C-Q;D-R
3. A-R;B-P;C-S;D-Q
4. A-P;B-R;C-S;D-Q

a9 X & & =Y Sared geanst :r T Y
# A 7 sdaiad we @ gAfad H{

X Y
A | eréelarseq P. | gewr fom-
& faeiae EISIEECH
B. | sraAseq Q| $fEsmeT Fr
Fr AeigsT G
C.|aer Sare | R | dfoRess
SiCeeTH-u3 H 3
FT ST
D. | ufzgmerr Shat | S | <eReg &
& 3YET 3id
1. A-R,B-S,C-Q,D-P
2. A-S,B-Q,C-R,D-P
3. A-Q,B-P,C-S,D-R
4. A-P,B-Q,C-R,D-S



73.

74.

74.

75.

Match the fossil events given in column X and
geological time in column Y.

X Y
A. | Extinction of P. | Late Neo-
Trilobites Proterozoic
B. | Extinction of | Q. | Base of
Ammonites Cambrian
C. | Appearance of | R. | End of
trace fossil Palaeozoic
Treptichnus
pedum
D. | Appearance of | S. | End of
Ediacara fauna Cretaceous
1. A-R,B-S5,C-Q,D-P
2.A-S,B-Q,C-R,D-P
3. A~-Q,B-P,C-S,D-R
4, A-P,B-Q,C-R,D-S
(d) 29% Wfsd wifaAFad, 40% &R
$egTuR, 15% aAfhelsl, 12% TloRIA-

3iMSE JAT 4% 39T
(b) 45% TATIIIFH (Anys), 8% &R

16

FesTqil, 30% Fdieel, 5% @I sd3, 8%

STATEIST TUT 4% 3191

IRIFA Sellde drel FeHBOS Acll & 3T

ATH HHEA: FAT 872

1. UUSTHISE JUT IASe

2. AfpfoTSe qur vvsraRe

3. WIAldSe ddT 3AEC

4. FHIeC AT TAATSS

What  are

respectively,

consisting of

(d) 29% sodic plagioclase, 40% alkali
feldspar, 15% nepheline, 12% aegirine-
augite and 4% opaque

(b) 45% plagioclase (Ans), 8% alkali felds-

par, 30% quartz, 5% hornblende, 8%

biotite and 4% opaque

Andesite and Rhyolite

Nephelinite and andesite

Phonolite and Dacite
Basalt and Rhyolite

the
for

appropriate
fine-grained

names
rocks

ronNPE

1319 a¥y qg o & #gaifad e e
FT THICHIAIOT g3, 3eTer amyfas  *'sr/sr
3qard e 9 AT TE $H HROT A
gohar § & ¥ dd/seaier

75.

76.

76.

77.

77.

1. e uRfA®
Eg?qﬁrgﬁl

2. e RO/Sr Il & TY FH{CHIR
g2l

3. Fmﬁﬁwén‘mgsaaﬁraamﬁ@m
St ATATT S idfase faRaT|

4. qﬁfrwmmﬁm@agﬁl

87gr/8gy 31?orcn?-fr & gy

Two cogenetic igneous rocks crystallized 1
billion years ago, yielded different present day
87Sr/%Sr ratios, this could be because these
rocks

1. originated with different initial ¥Sr/®Sr
ratios

2. crystallized with different Rb/Sr ratios

3. have accommodated different amounts of
8Sr compared to ®Sr during
crystallization

4. have been emplaced at different levels in
the crust

el oo @iasr & XRD 9fdeT & F& 9uH
il & fAeo” gaeier 111, 200, 220, 222 AT
311 ) il & faufda seuieufa 4 =%
sy e o7 @har § & 5@ @las &
1. TS NH s AT &l

2. Uh HEU-ALA 5H1S A Bl

3. T& AR-ALA gHS AT &l

4. Tk PR-AEA sHS AT 2

For a cubic mineral, the first few peaks in the
XRD pattern have Miller indices 111, 200,
220, 222 and 311. From the systematic
absences of peaks, the mineral may be inferred
to have

1. aprimitive unit cell

2. aface-centred unit cell

3. abody-centred unit cell

4. an edge-centred unit cell

aafae fagewor # 13 goa  wfaerd
arsuefiel & geifel arem @feer §:

1. FaRBC 2. SrAERe

3. uEIFdA 4. TFEREST

A mineral showing about 13 wt% volatiles in
its chemical analysis is

1. chlorite 2.
3. pyroxene 4.

biotite
Amphibole



78. A Fa¥UA, ST FT GRR & iAel &

78.

79.

79.

T #gea Ul &, I Soo@ T

1. STel & &I IR AR FIUT

2. THiCH JHTSTT i GiAsiaor aXd §d &
3fderge & aRonfAa g g

3. TYAHSAIT Gl &I A glell, i GlcAsiiehoT
A gd F AT H gRonfAT gar g1

4, HlF FT FT FIUA, ST GfASHROT FIA
gd & HAFAA A IRONAT gielr B

Second boiling, which is important for certain

types of ore deposits, refers to

1. two consecutive boiling of water

2. crystal fractionation resulting in exsolution
of mineralizing fluid

3. reduction of lithostatic pressure resulting
in exsolution of mineralizing fluid

4. boiling of formation water resulting in the
release of mineralizing fluid

&
8
A

Temperature %

Ab Weight% An

gfdTcd dF Icase-3adise & fow & =i

HCTE oA BT A feg a dAT b FHAM:

gfafaftca ad &

1. @g-3uYd g 3Hedlsc Ul IHrdige
QIGEATHT o gotel gfaerd

2. Il I Selldc JdAT  He-39RUd
i e &1 §erac

3. @ Fg-39Teyd wfodieadl i g

4. a Tg-3uRYd Il Hr dATde

I}
8
A

Temperature %

Weight %

80.

80.

In the given isobaric phase diagram of two

component system of Albite-Anorthite, points

a and b respectively represent

1. weight percentages of coexisting pure
albite and anorthite phases

2. composition of melt and composition of
coexisting plagioclase

3. compositions of two coexisting plagio-
clases

4. compositions of two coexisting melts

R
Sr=10 ppm

N

T2
Sr=30 ppm

Zan

Sr=20 ppm

o>

Bl

[

d& R Fr o 3uAfedr T, dUr T, 9UT TH
afer a1&r D, &1 R, T, @1 T, & @faad Sr
digard AL 10, 20 dAT 30 ppm &1 A W
I ST T Tl T, d T, IAF & AU
0.2 8 d B WX D, & Sr &7 Figdr F4T &7

1. 12.0 ppm 2. 60.0 ppm
3. 14.0ppm 4. 16.0 ppm
q |
Sr=10 ppm /
/n
\ Sr=20 ppm
NN
Sr=30 ppm A
[ ]
D1
1=

The river R has two tributaries T, and T, and a
distributary D;. The dissolved Sr concentration
in R, T, and T, respectively are 10, 20 and 30
ppm. If the mass fraction of water T, and T,
is 0.2 each at A, then what is the concentration
of Srin D; at B?

1. 120 ppm 2.
3. 14.0 ppm 4,

60.0 ppm
16.0 ppm



81.

81.

fafdest HTggaqd oidi qur sfd=irialen oafor
et arfoer & gEliepa €1 e & @ -
| HE HITea T §?

A | sfremseq aur P | sheee)eT
taRa srad ey -

B | o & RBoer @ | Q | Reeh aee
T hEl

C | wuiaia CEICIE IR R qdt =1
3gaydr Ao gfear

D | @sremsey dur S | g
A RS afora

1. A-Q:B-S:C-P;D-R

2. A-R;B-S:C-P;D-Q

3. A-Q:B-R;C-P;D-S

4, A-S:B-Q;C-R:D-P

The following table lists different Precambrian
regions and geological features. Which of the
following gives the CORRECT association?

82.

A | Ophiolites & deformed | P | Greenstone
metasedimentary rocks belts
B | Fluvial to shallow Q | Delhi fold
marine succession belt
C | Metamorphosed R | Eastern
volcanosedimentary Ghats belt
rocks
D | Khondalites & S | Purana
Charnokites basins
1. A-Q;B-S;C-P;D-R
2. A-R;B-S;C-P;D-Q
3. A-Q;B-R;C-P;D-S
4. A-S;B-Q;C-R;D-P

Ig @ T § F 3= @ (HP) dur ifa

3Td g (UHP) ®UTARUT ATYRUT: d®UTeR &

AT 3R 3HFIT & Qad &l [T F @

PIA-AT STHT 3T THST HRUT & Fhcll g7

1 3hgel a1 388 8l WA §HY A A
gaurard 3ifa 3T o)

2. 36T A1 3EY N W FHT H qudr
Aeit T TYeT SAae FHT 7 g5 o,
@ HP & UHP @iasT daig egcdest &l
qh|

3. HP & UHP ca¥dmT & ®IaRT JifRfhard
3far efelr o arfs waieRoT 9 o g1 Fehr|
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82.

83.

83.

84.

4. MHIT qU 3EE M WA Fa H
Hereddi qudr 3f¥ca A 67 o

It is observed that high pressure (HP) and ultra

high pressure (UHP) metamorphism is

generally younger and in mostly post-Archean

times. Which of the following could be the

most likely reason for this?

1. Temperature gradient
older times were too high

2. Bulk composition of the crustal rocks
did not evolve in the Archean and
older times to give rise to HP & UHP
mineral assemblages

3. Metamorphic reactions were too slow in
the HP & UHP regime to complete the
metamorphism

4. There was no continental crust in the
Archean & older times

in Archean or

USTEAT T AT YT HT =T 750 Ma
Jar 560 Ma & ST GE, VAT AT AT gl
=T 3Ras geam3tt & & FiA-ar IHad: s
et F gof g1 TehT 82
1. ARIA FGATARIOT
2. Jicdreis &1 fa@se
3. WS &1 fawsa
4. FHfsaa sha wEwed

The Marwar Supergroup of Rajasthan is
believed to have been formed between 750 Ma
and 560 Ma. Which of the following global
events is likely to have been recorded in these
rocks?

1. Marinoan glaciation

2. Breakup of Gondwanaland

3. Breakup of Rodinia

4. Cambrian explosion of life

TEad Asd A ARG E 9w &
TAROT & e g f[Jf@a g« are
gfest &1 & Werdd oa, A0 & ded HA
H, &

1. <o - SANITSE — SIATCHTSS

2. e — ATARCTTSE — SHIATSE

3. AT - Tokelerse — BrERSe

4. Cledh — STATCHTSS — TecIelse



84. The simplest sequence of mineral zones that

85.

85.

86.

typically develops, in the order of increasing
grades, during metamorphism of siliceous
limestone in a contact aureole is?

1. Talc — Tremolite — Diopside

2. Talc — Wollastonite — Tremolite

3. Tremolite — Enstatite — Forsterite

4. Talc — Diopside — Enstatite

g Td QN YA Johd Th AR
FoleT 81T H U oAl T 3TATYR &7 dof
E-WEl 3F &7 & Joed foof W FF &
e & =it AEt # @ FlF-ar gead
qd delet & Hefad g2

39T AT | 3gAd7T feem
40 270
30 090
10 180
20 000

40-270; 10-180
30-090; 20 - 000
10 —-180; 30 - 090
10 —180; 20 — 000

el NS>

In an area of superposed folding with dome
and basin pattern, late folds have E — W
vertical axial planes. Which of the following
measurements on fold hinges from the area as
given below is likely to belong to the early
folds?

Plunge amount | Plunge Direction
40 270
30 090
10 180
20 000
1. 40-270; 10-180
2. 30-090; 20 — 000
3. 10-180; 30 - 090
4. 10-180; 20 — 000
510000_
E
£ 1000
% 100
3 A
= 104
0.1 O.ES 1.0

Na*/Na*+Ca?*
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86.

87.

87.

IRFT T 7 faea Afedt & fav For aiferd
daUT AT Na'/(Na'+ Ca’™) & dofel 3fegard
3ifha fFr s g1 afgar A, B dur ¢ e
JhR & Fid Jeodr &I giafaftca adr §2
1. A-— 9 398TH, B — @NT, C — aTsqel
2. A-—auT, B - e 37987, C — arsus]
3. A-—arsqd, B gy, C — e 319gT
4, A - 379879, B — aTSTeT, C — guT

~10000
S
w0
£
£ 1000
H
o
H
o 100
a
o A
® 10—
2
t
0.1 0.5 10
Na*/Na*+Ca?*

In the above diagram, total dissolved salts and
weight ratio of Na'/(Na'+ Ca®") have been
plotted for world rivers. What type of source
dominance is represented by rivers A, B and
Cc?
1. A —rock weathering, B — precipitation,

C — evaporation
2. A —precipitation, B — rock weathering,

C — evaporation
3. A —evaporation, B — precipitation,

C-  rock weathering
4. A —rock weathering, B — evaporation,

C — precipitation

Oelca 2.7 wufa g H&A. & TE 2.0
. fAer g gaedfaea:  3wfaeid,
3feUd @S TYE-IEaR WATT W 14.0 A
& HA @ GIA g, STeT TaR HT Geled faerely
AT T Jorem H 0.3 AHIT T H.A. FA B
A H Al FAr el AR sEs
gaEdfaed: gfasia gdar

1. 18.0 fx.#T 2. 162 {5
3. 1447R# 4. 136 fm.AY
A 20 km thick, and isostatically

uncompensated, elevated land mass of density
2.7 glcc is associated with a 14.0 km root at
the crust-mantle boundary, where the mantle is
denser by 0.3 g/cc than the lower crust. What



88.

88.

89.

would be the thickness of the root, when the
land mass is isostatically compensated?

1. 18.0km 2. 16.2km

3. 14.4km 4., 13.6km

o & fest T & @ifr w8, o T g
& #fAT @3 & 3&-FIg o =i aR=Sfear &
AR e faigat A, B @ur C W I&ea
IGIATAIT FHL: gy, g AAT gc &1 o6l TATAT
% FC g FIW IT&cd AWML g, gp AU
gegl ar

ga dp dc

9a [*] dc

A B G
1. 9;1 < Jga 91:3 < 93:9:c <Jc
2. 9a < Ja 98 = 98 9c <Jc
3. 9a < Ja 98 = 95, 9c >Jc
4. 94> 9a 98 =9 9c < Yc

0a, Os and gc are the gravity anomalies at three
points A, B and C along a profile across a
faulted block of material, as shown in the
following figure. g4, g and g, are the
gravity anomaly values continued upwards
from the same positions. Then

g g% ac

9a [*]) dc

A B G
1 gg < Yga gz} < gs,gg < Jc
2. g‘fl < ga 91;9 = gB'g(,: <Jc
3. g,,4 < ga 91;9 = gB'g(,: >Jc
4. ga>9a 98 =9 9c < Yc

45°N 37eTer R fBUT T &ca T § A,
dYUT B U GO VA § ST A § 20 Tl
3ccR A gl B W AMA &d AF A W
AT AT 67 3981 16.2 A.amer 3™F g1 ar
Bfr 3=ms &
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89.

90.

90.

91.

91.

92.

A & FHA

A T 80F. FW
A T40H. Ar
A T80T r

> w N

A is a gravity station at 45°N latitude and B is
another station 20 km north of A. The measu-
red gravity value at B is 16.2 mgal larger than
that at A. Then the elevation at B is

1. same as that at A

2. 80 m higher than that at A

3. 40 m lower than that at A

4, 80 m lower than that at A

e Bl f(x) F FRA FTIRIT w2 §, ar
elel xf(x) & HRA FIAT &

1. 2w 2.
3. 2iw 4,

—2w
—2iw

If the Fourier transform of a function f(x) is
w?, the Fourier transform of the function

xf(x)is
1. 2w 2. —2w
3. 2iw 4, —2iw

ITAA 20 foreX & TF AR U3 & IR
fega & £ #Ar Sl § U @ § W
E - ds & AT 5 S.I. SHISAT 91T STl &
Ife fdega ureregar 10" 1 s €, o

s & faegd 3mawr g
1. 10%cC 2. oc
3. 10%cC 4. 10%cC

Measurements of electric field E are made
over a non-uniform body of volume 20 litres
and the integral of E-ds over the entire
surface is estimated to be 5 S.I. units. If the
electrical permeability is 10™ S.I units, the
electric charge in the body will be

1. 10%cC 2. 10"cC

3. 108C 4. 10"cC

aﬁﬁmaﬁwﬁwwaﬁ%ﬁ%ﬁ
ar a+b @ AT FAT §?

x+y+2z=4
2x-y+z=a
5x+by+3z=6
1. -8 2. 0
3. 2 4. 6



92.

93.

93.

94.

What is the value of a +b, if the following set
of equations are indeterminate?

3X+y+2z=4
2x—y+z=a
5x+by+32=6
1. -8 2. 0
3. 2 4. 6

ok 37ETr 45°N & THDIT H R T
120 my Rl AT HS & AT Yeehed &
X, Y dur Z gedh 3qard 1:02 # gl e
FTAT W AR

HYA |1 AT Yohcd HT AT g
TATT YA &1 & FACKR &

FY |1: AT Johed Feold: A HIAY
Y10 & HROT ¢l

FUT | AT 11 T &1

FUF | §F §; W] |1 7100 &

FUT | T §; Req || T 3
HYT | TUT I, =1 7T B

> w D Py

The X, Y and Z components of the remanent
magnetism of a sample collected from a
120 my old rock unit at a place of magnetic
latitude 45°N are in the ratio 1:0:2.
Consider the following statements
Statement I:  The inclination of the
remanent magnetism is along the present
Earth’s magnetic field.

Statement Il: The remanent magnetism is
dominantly due to wviscous remanent
magnetization.

1. Statements | and Il are true

2. Statement | is true; but Il is false

3. Statement I is false, but Il is true

4. Statements I and Il are false

T Hell dachig FARToT H, Wield JIEERor

YahATd (PPM) TUT Ueh dlgedR  deehaTdl

(FGM) & 39T axeh, 15 fGeol & THh

e g o gfafam N-s afass §, & 3R-

UR # gREsfed & FAR gah

gafaar weiya & ardr &1 PPM & TR

3 gartaan

1. FGM & WY Rt 3garfaal & odas
gl

2. FGM ¥ Ul IR erfaAt @ A WJ
sl STTE 3ofeh 3T & §
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94.

95.

95.

96.

96.

3. FGM ¥ iy =it 3raerfaar & e,
W T STETE 3eTeh 3eaTd A

4. FGM ¥ Wil =i 3raarfaar & @l swre
fawe gl

Magnetic anomalies are collected in a

ground magnetic survey along a profile

across a two-dimensional N-S striking

anomalous body at New Delhi with a proton

precession magnetometer (PPM) and a

fluxgate  magnetometer (FGM). The

anomalies collected from the PPM are

1. identical to those from FGM

2. smaller, but everywhere proportional to
those from FGM

3. larger, but everywhere proportional to
those from FGM

4. dissimilar everywhere to those from FGM.

ey s, ST U U Ya & FHBRA T
ST @hll 8, W 6T I Th N-S Fel goehrg
3EAfd IR=SEH & AR 3=adH Td
wgetad e fogsit & wuEt & o &
o 0 #HeX B1 Ife FfeTor & T WX e
Ud FEAER "ehl F AT 31 B, gd

qeh T TS §
1. 45m 2. 60m
3. 84m 4. 104 m

The distance between the positions of the
maximum and minimum anomaly points along
a N-S total field magnetic anomaly profile
across a body that can be equated to a single
pole is 90 m. If the horizontal and vertical
components at the place of the survey are in
the ratio 3:1, then the depth to the pole is

1. 45m 2. 60m

3. 84m 4. 104 m

foely el & eSS aur wdisA ke arferan
AT 6.0 fral gfa @, Tur 4.0 A gfq
4. g1 3 a3 B

1. 01 2. 02
3. 03 4. 04

The longitudinal and compressional wave
velocities in a rock are 6.0 km/s and 4.0 km/s
respectively. Its Poisson’s ratio is
1. 01 2. 0.2
3. 03 4. 04
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97.

98.

98.

99.

99.

fordl ool A §ha &I TrAfdsh (P) a2
efadia (S) aET Uk SfhUATdY Georerer H
AR 8:30:04 SO TUT 8:3L:16 S Tl AR
P YT ST AT AT g 1.6:1H §, o
U TCH F HAI g

1. 8:27:16 Hrs 2.
3. 8:28:04 Hrs 4.

8:27:32 Hrs
8:28:52 Hrs

The primary (P) and secondary (S) waves
from a shallow focus earthquake reached a
seismological observatory at 8:30:04 Hrs and
8:31:16 Hrs respectively. If the velocities of
the P and S waves are in the ratio 1.6 : 1, then
the time of occurrence of the earthquake
would be

1. 8:27:16 Hrs 2.
3. 8:28:04 Hrs 4,

8:27:32 Hrs
8:28:52 Hrs

el sy &1 foiest graeusit & @ @l
94 9Y W A AT & GWEadel ddr

9ade 33T I
1. PKiKP 2. PKIKP
3. pPKiKP 4. PcPcP

Which one of the following phases of an
earthquake will undergo equal number of
reflections and refractions along their paths?

1. PKiKP 2. PKIKP

3. pPKIiKP 4. PcPcP

el A sraed TXger # sy o’ At
V, @S 2 & T Fadr §, Id8 H Vo ¥
FTTAS H V, T, FIY V= Ve & Iar|
farwle g @ Adedd e g W gr-aRwr

<
Il AT &I &

V2 —y2
2 1 Yo
I B

LA .
A VO V1 A VOV1
2 2
3 1 Vi =Vg 4 1 [Vl—Vo]
' A VOV1 ' A VOV1

A thick sedimentary formation, in which the
seismic wave velocity V increases with depth z
from V, at the surface to V; at the bottom
according to the relation V = V™. The two-
way reflection travel time at a point closest to
the short point is
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100.

100.

21 1 2
= 2
1 [V 1
z 4. %R

E-W &I W% fa&gd, 9eR o9 v droish
Wz & IR-UR A =07 A O 3garta
gR=aiewr @ [T gefar g1 e et &
T FiA-TT, IGAT T ASSAH AEAT IR

HehdT 87
+ N

L —400

mv

drar-srear e s, @9a 3cax @

TR® rfavaord: AR

2. Fofas 3w M, Fga gfaor & @
sifagaura: aAfFaT

3. AT 3w fUs, fAgd eferor &
T® rfayaora: AR

4. fAFa-gX 3wes M3, @yd 3caR &

T® fagaora: AR

Lo

The following figure shows the SP anomaly
profile across an E-W extending sheet like
conducting body. Which of the following
options can best explain the anomaly?

+ N

1. Lead - zinc ore body steeply dipping due
north

2. Graphite ore body steeply dipping due
south

3. Copper rich ore body steeply dipping due
south

4. Nickel rich ore body steeply dipping due
north



101.
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Sl & Woseur wiafadr @ 3@ i
THTEY 3eIH T AT AT L

| sfrefeers A | el
TITAST
| cawge B | ¥ame  aur
colforateerst JaATeISeH
N g C | wremse
V| Na-gae D | qafee
colforateerst

I-D,I-A/IlI-B,IV-C
I-B,I-C, IlI-A/IV-D
I-B,I1-D,1-C,IV-A
I-C,I-D,Il-A,IV-B

NS

Match the feldspar mineralogy of sandstone
with the most likely provenance.

I Orthoclase A | nepheline
syenite
Il | Ca-rich B | granites &
plagioclase pegmatites
Il | Sanidine C | rhyolite
IV | Na-rich D | basalt
plagioclase

I-D,I-AIlI-B,IV-C
I-B,I-C,llI-A/IV-D
I-B,II-D,II1-C,IV-A
I-C,I-D,llI-A,IV-B

N =

1000

100+

1

stream velocity (cm/sec)

1

sand

clay silt

—
Grain size

& A BAUT C & Yol UlhaATHT &l Ugdlei:

1. A=fa89, B = 31Red, C = uRagsT

2. A=9Rdgd, B = 37Re, C = fagia

3. A= 3Wed, B = yRagd, C = fagia

4. A=fa8ig, B = 9Ragd, C = AWeaT
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103.
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104.

104.

1000+

100 —

stream velocity (cm/sec)

T
clay silt

sand

gravel

Grain size

Identify the dominant process in zones A, B
and C.
1. A =deposition, B = erosion,
C = transportation
2. A =transportation, B = erosion,
C = deposition
3. A =erosion, B = transportation,
C = deposition
4. A =deposition, B = transportation,
C =erosion

R e #fa g 9 S 8

1. §EY d¢ R 9T ST JuTar & =i
2. A& dc 9 a7 ol g9Iar & A
3. 3dRe de 9 dUT I JuTdl & F9R
4, €T dC W JUT I JaTdl & FUX

Placer deposits are most likely to occur

1. on the outer bank and below the waterfalls
2. on the inner bank and below the waterfalls
3. on the inner bank and above the waterfalls
4. on the outer bank and above the waterfalls

Tl faega 3ifdreimar & faegamat ¢, ar C,
& o fdegd URT 1.0 A Terdl Sl &, aur
fasrg faegamt P, @t P, & &9 14V
dleest AT Sl 1 fegdmr P, dur C, e
W AfSd § dur P 3R C aufde & 3
40 FAL g & W & FY gD A L

oY ufeRTgehar &
1. 35o0hmcm 2. 70ohmcm
3. 105 ohmcm 4, 120 ohmcm

In an electrical logging, a current of 1.0 A is
passed through the electrodes C; and C, and a
voltage of 1.4 V is measured between the
potential electrodes P, and P,, the electrodes

P, and C, being grounded at the surface and P,
and C; being lowered into the borehole
separated by a distance of 40 cm. The apparent

resistivity is
1. 350hmcm 2. 70 ohmcm
3. 105 o0hmcm 4, 120 ohmcm



105.
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107.

107.

gedt & graR # e s WA HeaAEg
Td AHEIGANT i &EsHT T g Sd

&
1. ~100 km 2. ~200 km
3. ~400 km 4.  ~700 km

At what depth within the Earth’s mantle, do
the sub-oceanic and sub-continental thermal
adiabats meet?

1. ~100 km 2.
3. ~400 km 4.

~200 km
~700 km

200 @91 fa. & fre Solle Qo &
arer H 180 Mm® §foTeT U9 ToRAT ardm auUm
Holol EN 38 Aol # 5 Al A aan| Ig
AT §X R PIT GAIROT N g, ST

$r J3fdrse wifca &
1. 045 2. 036
3. 027 4. 0.18

In a certain alluvial basin of 200 km?
180 Mm?® of groundwater was pumped in a
year and the groundwater table dropped by
about 5 m during the year. Assuming no
replenish-ment, the specific yield of the

aquifer is:

1. 0.45 2. 0.36
3. 027 4. 0.18
=i B eoC

oA eD

sorting
Poor ——m8m8M8M8m™m»

-ve y . ; + ve
sediment size (phi)

HAL: AT AT arge AeYdT &1 gt

1. AU B 2. AdAUr C
3. BdurcC 4. BdAT D
; oB oC
, oA oD
‘L-vc + ve

sediment size (phi)
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108.

108.

Identify the fluvial and aeolian deposits,
respectively

1. AandB 2. AandC
3. BandC 4, BandD
Hot
A B
C D
Cold

Low — > 50 cm/year —> High

Precipitation
SFd T & Fesit & GE GHE B g
1. A-¢gl HeT, B - USawy,
C — 93Iadl, D — oledsed

2. A-—-YsdWl, B — Usiahd,
C - dexrged, D - EgT el

3. A-USiHd, B - ofelrseq,
C — €31 e, D — UsaIh

4. A-JUSTHB - LT Hef,

C —-Usel®Y, D —Yslehd

Temperature

C D

Cold

Low — 3 50 cmj/year — 3 High

Precipitation

Identify the correct group of soils in the above
diagram
1. A —Tundra Soils, B — Pedalfers,
C — Pedocals, D — Laterites
2. A —Pedalfers, B — Pedocals,
C — Laterites, D —Tundra Soils
3. A —Pedocals, B —Laterites,
C — Tundra Soils, D — Pedalfers
4., A — Laterites B —Tundra Soils,
C — Pedalfers, D — Pedocals



100.

109.
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111.

fg 3R S F BT Wiae My A
mﬁﬁagma,ammmaﬁm
T A 6T B2

1. 3TFEIHUT, PIaiIeh0l, STA-3TTECT

2. 39T, STA-3TTECT, TR0

3. SIAATIOT, SToT-3TETsT, HTFETHIOT

4, SA-3TEC, PIdATHIOT, HTFHIRIOT

If fayalite mineral in a bedrock has weathered
to goethite, what would have been the
sequence of weathering reactions?

1. oxidation, carbonation, hydrolysis

2. reduction, hydrolysis, oxidation

3. carbonation, hydrolysis, oxidation

4. hydrolysis, carbonation, oxidation

¥ AMHA #H & 7 O Fla-ar,

Hiagise & 8t 82

1 AEY AT H Al &1 qiRg#AT sy

2 IUTHieagl & Uglar &

3 ISUThieagl H HgledIdal 1 qiRa#Ar qaf

4 ISUhfeagl H Hgleddl T qdi gaf

Which one of the following is NOT the area of

high precipitation on an annual scale?

1 The west side of the continents in mid-
latitudes

2 The mountain areas of tropics

3 The west side of continents in the tropics
4 The east side of continents in the tropics

Al aifd gl W R 1 e

HUAT H Y PlA-AT TET 872

1. YU 9doTdl, afd & @Y 3oc a8 H gl

2. Telotelly TISAT I 3798 YOSl 9gordr
el HUH fed aes &l

3. YOSl Yauldar T 3UaT delstend Heam
el HUw fed aes &l

4. AT wofar &1 Afd & @Y UT Y
A gl

Which one of the following statements about

Manning velocity equation is correct?

1. Channel slope is inversely related to
velocity

2. Channel slope carries higher power than
hydraulic radius

25

112.

112.

113.

3. Hydraulic radius carries higher power
than channel slope

4. Manning’s roughness is positively related
to velocity

e o7 # Ao oaor gy =& g
TEIUT TUT &l Ide Hr fewr, e @
gt |

L AND

O
e

oY Yoo
.
.

1. ABCD=wrc ;fgem Y& X d&
2. ABCD =aURIy; fGem X a4y a&

3. ABCD =aURy; fGemy ¥ X a&

4. ABCD=3gsrT; fEem X qY a&

Some engineered features are shown in the

following diagram. Identify the feature and the
likely direction of sand drift.

L AND

..
'™,
o855
.,
.

ABCD = Jetties; Direction Y to X
ABCD = Breakwater; Direction X to Y
ABCD = Breakwater; Direction Y to X
ABCD = Groins; Direction X to Y

el NS =

T ciusse [eT F feT 9 s §,

T TER

f T FATR EA0T

I FATAX FROT

AT Uk

S gfaeddr TRoT

T # & FlA-A1, 8 Ad § IR dF &

%A &1 gfafafca Fear g2
1.

m o O ©m >»

A -C-
2. B -D-
3. A- -B-
4. D -B-
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A turbidite deposit contains the following.

A Massive bed

B Lower parallel lamination

C Upper parallel lamination

D Structure-less mud

E Ripple cross lamination

Which of the following represents the correct
bottom to top sequence?

1. A-E-B-C-D

B WN
O>w

~A-E-D-
~C-E-B-
~C-E-B-

>00

fAeiqor cgaTr vd ARl geR T vh g
feTad &

0 [se ot A7
@ | @ zon B | arésr smée
() | gfewr cwaeen | © | st

(V) | 3rgramg sgaear | D | 3fRees 3pearse

foeT gorel & @ wla-ar @ 82

1. (i)-C, (ii) — B, (iii)— D, (iv)— A
2. (i)-D, (ii) - A, (iii)- C, (iv)- B
3. (i)-C, (ii) —A, (i) — B, (iv) - D
4. (i) - B, (ii) —C, (iii) — D, (iv) - A

Given below is a list of depositional settings
and sediment type.

(i) | Riftbasin A | Greywacke
(if) | Trench setting | B | Quartz arenite
(iii) | Beach setting C | Arkose

(iv) | Fore arc setting | D | Lithic arenite

Which of the following pairing is correct?
1. ())-C, (ii)) =B, (iii)— D, (iv) — A
2. ())=D, (i) —A, (iii))—C, (iv)—B
3. ()-=C, (i) —A,(ii)-B,(iv)—-D
4. (i)—B, (i) —C, (iii) — D, (iv) — A

afg gfaror 3celfes FHgR & 3 Edd #
9 S dTe ggad A8 T S #eg-3redfes
Fcah & aftgd i AR 1300 forAT. A Rua
€, 650 oM@ I I fAeId g9, o 3iclfes

AR T faEaRor a1 §:
1. lcmlyr 2.
3. 3cmlyr 4.

2 cmlyr
4 cmlyr

If the oldest sediment found on the floor of the
South Atlantic Ocean at 1300 km west of the
axis of the Mid-Atlantic Ridge were deposited
about 65 million years ago, then the rate at
which the Atlantic Ocean widens is:

116.

116.

117.

117.

118.

118.

1. 1cmlyr 2.
3. 3cmlyr 4,

2 cmlyr
4 cmlyr

ITIAH AT aif¥es arg & & Jgi arar
ST &

1 AH Moy & ISUTHRICTE &7 & FW
2 HENMNRI & I, 3SHiead & e
3 i & IW T A

4 HEMERT & W, HALIEr H

The zone of highest average annual tempera-

tures is observed

1 over the tropical areas of the summer
hemisphere

2 near the tropics over the oceans

3 at the equator over land

4 at the equator over oceans

e 0 & fee fua o & 36
giar g3 AT 39dds], de THIGT YURT &
IRITAT Feh Y§ GcTeel Tl &

1. ore] Uit @ur g3 @ifea

2. afshd #ifStear T SAIA

3. WEHW U TUT RIT-hicid TGeRT

4. TEAE QST TAT A[A

Wave refraction around an island close to a
main land interrupts the long shore current and
creates a

1. sand bar and tombolo

2. curved spit and lagoon

3. bay mouth bar and wave cut platform

4. bay mouth bar and lagoon

gehdldl & aX H ol I AT Fual # &

FIT-AT AT 87

1 d 5°dYT 20° 37672l & &g 3cHfad &id ol

2 9 AMUHR FAFEERT & qdl qE F IR
ERIEC GG

3 T MW # Icofad gl gl

4 q cAfes HEENR H ALI@ & giaior
#H 3cnfaa w18t g1l

Which of the following statements about the

hurricanes / typhoons is incorrect?

1 They originate between 5° and 20° latitudes

2 They mostly form over the eastern side of
the oceans

3 They are absent along the equator

4 They do not occur south of the equator in
the Atlantic Ocean
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119. T 500 &Y. ured & ¥ F e gfgHEeTAY 3. mesoscale disturbances forming in the
O ¥ T, St ¥ & R/F 10 m.s 100 Bay of Bengal, north of 1§°N and moving
southwest wards with rainfall maximum
km, ﬁ ?lﬁ ﬁ ‘EIET-ﬁ %-, -\qTq-gﬂ- Hﬁﬂ?ﬂ ol in the NE sector
ATEY FEATE’ e T g7 4. synoptic scale disturbances forming in the
1. 1x107%*s71 Bay of Bengal, south of 18°N and
9 500 x 10-4s-1 moving no_rthwest wards with rainfall
maximum in the SW sector
3. —1x107*s7?
4. —500x 107*s7? 121, AY-ETTT & Hedt & fower wast 1 gAfad
EX¥
119. In a square of 500 km side for an easterly
current, which decreases in magnitude towards A HITAT
north at a rate of 10 m.s /100 km, what is the A FEUER | P. T U WA 1 92 GEE W
mean vertical component of the relative s
vorticity? 3T
1. 1x107%s71 B. TI Q. P HagsT ¥ FIrd =T
2. 500x107*s™1 T 3cCollaehdl & gaRT  fafhfad
3. —1x107%s7? B & ‘
4. —500 x 10457 C. ¥ & | R Saeaioa &% Sfawd &
3 T @i gl
. D. & . SfSAa Giohfad 2
120. ATEA 3dere gid o FT| S ﬁsa‘s' w G5l
1. Sefaiel Ffdusharcl A Jod #Feg g, | =
a7 feora: ffaa
ATHAT fAGNH qUr 3% e IFTHEI0T a5 ?
dqur 3.9, &7 A a9 ITAH 1. A-R; B-S: C-P; D-Q:
2. Sordle dshardl HiHdT Jod AT 2. A-S; B-P; C-Q; D-R;
2 3. A-P; B-Q; C—-R; D-5;
ATTHAT aeny gur 37 e fREoT 4, A-Q;B-R;C-S;D-P;
Jur E.9. & H Il 3Tadd
. < oo Y 121. Match the following columns pertainting to
3 R 1 WY 3 18° 3. H FeeR H the formation of clouds:
AT ALT AtawAr fa&fisr St gfaror
giReH &1 IR Al § 3. T A Cloud Mechanism
auT 3TIdH & gry| A. Lenticular P. Large-scale lifting
4. SO T W F 18° 3. & af@or & of a stable layer

WRT IIRE AgeAT [{eT S 3caR
gfRge &1 3R afafe §, s 9. a7 F
I 3TIdH & T1Y|

120. Monsoon depressions are

1.

mesoscale disturbances with strong anti-
cyclonic vorticity and convergence

ahead of them and rainfall maximum in
the NE sector

synoptic scale disturbances with strong
cyclonic vorticity and convergence

ahead of them and rainfall maximum in
the SW sector

B. Stratocumulus |Q.

Grows through
positive buoyancy
associated with
cellular convection.

C. Stratiform

R. Forms inside an

organized wave
pattern

D. Cumuliform S.

Cold air activated
over warm surface,
then heated at

base and cooled
radiatively at

top.
1. A-R; B-S; C-P; D-Q;
2. A-S;, B-P; C-Q; D-R;
3. A-P; B-Q; C-R; D-5;
4, A-Q; B-R; C-S; D- P;




122.

122.

123.

3Riad 7 dfas aifa qur e 9aR &
T ALY o1 @ HIA Fars &N M
A TIRCHIT §:

1. YREIMHT UTST aaT

2. U & TIT

3. YA TE AT

4. Ffeas aler

-«
«

u—
<

«—
«— -«
«

|

t4(1

The above figure is a plane view of horizontal
velocity and height perturbation associated
with an equatorial wave of the following type
1. Westbound Rossby wave

2. Rosshy — gravity wave

3. Eastbound Rossby wave

4. Kelvin wave

T F4 g R N, 9UT 0, S argHAsd # X

g R 9 gl § Sefh FH TR CO,

CH, T H,0 deImer a1y &2

1. EfawAET 3] IaRFd H HA
3EAMVT FIS § TP IoThl had Th
& &Y TAFAT FT P g

2. SERATER 0] RN & IS dd §
ﬁﬁ?:ﬂﬁqu ST FTaAIAT Hr
HrfeAT B

3. gfaw@Amd U fAfRROT & e did
g, Fifeh 3N HUT YR TIAT gl

4. SIAUTATUTEE 3707 3Haerd HI 39eT
TIA H 3 3@Avor T §
Fifr 3¢ 9T JHR AT B
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123.

124.

124,

125.

125.

Why are N, and O, abundant in the
atmosphere, not greenhouse gases, while less
abundant CO,, CH, and H,O are greenhouse
gases?

1. Diatomic molecules absorb less in the
infra-red, because of only one vibrational
degree of freedom

2. Polyatomic molecules are good emitters
of radiation because of multiple
vibrational modes

3. Diatomic molecules are poor emitters of
radiation because of limited vibrational
modes

4. Diatomic molecules absorb more of
visible than infrared radiation because of
their limited vibrational mode

e A3t A& & Fig-ar AfAwdAd:
vfaeerda: TRl 82

1. #Hg® oEe

2. gRafdd iger-ueT

3. 3R

4, HHAAS IFISC

Which of the following schemes is computa-
tionally unconditionally stable?

1. Leap frog
2. Modified Euler-backward
3. Euler

4. Trapezoidal implicit

ARG H Th |fhd WA AGEA & SR

AT &# ¥ Si-ar gt gedr?

1. QAT S g 8

2. fasachh gfdasara 9 1 Re @EsHar
g, ol e i R%

3. 3urkfeatll geTemer e IRAT FTUROT
¥ daeR B

4. FSH FIA & H HOT GG HEAT q_
TRIGAIIIT HRA # Ul JHATAT

During an active summer monsoon in India,

which of the following does not happen?

1. Somali jet intensifies

2. Tibetan Anticyclone shifts eastward
towards southern China

3. Tropical Easterly jet stream is stronger
than normal

4. Negative pressure anomalies in the heat
low region and positive anomalies in
peninsular India



126.

126.

127.

127.

128.

afg fardly Famg 2 & 3N & "igdr C(2) 8,

Y el T ST &

1 [ C(z)dz STeHa Sehrsdl & T e gl

2. C(2)90M HA fe=r Srem & Sfel H
agHSH H AIHA FA1S §

3. [ E2dz srewet gTSAT

4, fomC(z)v(z) dz S8l v(z) YAA-FY 5 7
3aAST

If ozone concentration at any height is C(2),
where z is the height, then the total column
ozone is

1. in Dobson units given by fooo C(2)dz
2. given by C(z) multiplied by H, the scale
height of the atmosphere

00 dC(z) .
3. [, =2, dz Dobson units

4. [, C(2)v(z)dz where v(z) is absorption
in Schumann Runge bands

cieroll grelel Faehieh 3o & SIeTel W & g

TR grell & S T STAT-SHT HeH &

1. IRGH IURRTY YITd AR JaT
ISThfeaY fig AR

2. Ydl 3SUTRTETE YRIid HEMEER T
ISUTheaY feg AR

3. ufRg#r Isumhfedtr icalfed dar
ISThfeaY fig AR

4. gdl SSUTRTESE HCAfHh TUT ISUTRIESE
fgg FAGIR

Southern Oscillation Index is the seesaw

relationship in sea level pressure between

1. western tropical Pacific and the tropical
Indian ocean

2. eastern tropical Pacific and the tropical
Indian ocean

3. western tropical Atlantic and the tropical
Indian ocean

4. eastern tropical Atlantic and the tropical
Indian ocean

N A

Height
(@]
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128.

129.

129.

F Qe & wle racar & SR T AT H
gefiar g1 st A,B,C, #H WaddE 3MaY
TITAT A fAFaAad afoid & T g1 el
ALY +++ TUT FHOT AT — - — F g I
gl

IO YT AU, +++, — — —

Height
(@]

The above cartoon exhibits a cloud during the
mature stage of development of a simple
convective thunderstorm. The simplest charge
structure sequence in boxes. A, B, C,
respectively, can be depicted as follows.
Positive charges are shown as +++ and
negative charges — — —

1. ——— ——— +++
2. +++, ——— negligible positive charge
3. ——— e, ———

4. Negligible positive charge, +++, ———

gedl & argAse # rfAfhar

NO; + H,0 » HNO; + OH W fa=m:
ArdrE. # AT G dr ey Hgad
HNO;, ~74.7; OH, 34.2; NO;, 115.8; @21 H,0, —
228.4, fAFsT fasehd o ogar ST FHAT ¥

1. g gfeqd =gt gl

2. 9% hael U &I °fed gel

3. dg dhad oo A afeq gl

4. 9g &1  Ud a=r A afeq g

Consider the reaction

N03 + Hgo 4 HNO3 + OH

in the Earth’s atmosphere. Using the following
Gibb’s free energies of formation at STP (in
kJ mol™); HNO,;, -74.7; OH, 34.2; NO
115.8; and H,0, -228.4, the following
conclusion can be reached:



130.

130.

131.

131.

132.

it will not occur

it will occur only at night

it will occur only in the day

it will occur both in night and day

el NS>

ARG AsH AT IRTROT & et

AT H A HlI-AT AT g2

1. QAT Sic 15 A & Fas § aftaa gl

2. FSUTHESY UTIMHT S HAIEHIT 3T
¥ 3cHfad giar Bl

3. 3JUISUThieHY YU e STordrgd: 25°3.
# fya gl

4, FOUTRCTY URWWEMHT I AR & I

JIUROTT: 12°3. T 15° 3. & & f&ud gl

Which of the following features of the Indian

summer monsoon circulation is FALSE?

1. The Somali Jet is centred at a height of
1.5 km

2. The Tropical Easterly Jet originates from
the Mascarene high

3. The Subtropical Westerly Jet in
climatologically located at 25°N

4. The Tropical Easterly Jet is normally
located between 12°N and 15°N over
India

HIdg A&t (x, y, 2) # fAfaH g
ag & favg &

v(r)

=0 (—y,x,0)
(x2+y?)2

[F&T (x2 + y?)V/2 = 7]

HIFSTT FT zGCH ¢

1. & 2. %
dar T

3 @_V 4 .V
dar T dr r

In the case of two dimensional circular flow in

the Cartesian co-ordinates (X, y, z):
u= v T (—y, X, 0)
(x2+y?)2
[Here (x2 + y?)Y/2 = 1]
The z component of the vorticity is

dv v
1. — 2. -

dr r

dv V awv v
L 22 4, =42
3 dr r dr+r

Feurhfeagl &1 qUeH foaed # & Hle-ar
C Y

30

132.

133.

133.

134.

1. &7 Hagd &= @1 3f¥F FsHAT FeaTeR
arfereflierar & | g B

2. 3vA7 &ifasT fass ¥ wdfad g g
. gfaadiewed S #T IE B

4. FET 3&TAT T 379&T Hicady g
el HfeH ool gl

Which one of the following is NOT a property

of the tropics?

1. The large heating in the regions of moist
convection is balanced by vertical
motions.

2. Heating is balanced by horizontal

advection

Home to Quasibiennial oscillation

Zonal winds are weaker in magnitude

than at the mid latitudes

Hw

15 §. & JHaderd drel fgedield diel Th
gfole W A 9 &1 g et 38 @y
N T TR 10 9. T g¢ Sdl gl 3T
TGN H oA S arell F fhdell gl W
A7 (1. & 3Taderel dTell aiaT T aifa 1.50
@rofa @ @ar & aur afa va radere e
I & Y 3qaTd # B)

1. ~2000 km 2.
3. ~6000 km 4,

~4000 km
~8000 km

Swell waves with a period of 15 seconds
arrive on a beach. On the next day at the same
time the period of the waves decreased to 10
seconds. How far away was the storm that
generated these waves? (Wave with period of
1 second has a speed of 1.50 ms™* and the
speed and period are directly proportional to
each other)

1. ~2000 km 2.
3. ~6000 km 4.

~4000 km
~8000 km

T giaefed: 3eurll agAsd A U dfsd

SISt & 3cHIA g Hagell HEH &l

1. gl 9T Qg Foir & 3i¥e g
EURY

2. Tager Ucg AHg Fo ¥ A gl
By

3. Tage! Uy fAa Folr & FAA gl
EURY

4. FEEHG W ¥ Had glell ARV



134.

135.

135.

136.

136.

For a thunderstorm to occur in a conditionally

unstable atmosphere, convective inhibition

should be

1. more than convective available potential
energy

2. less than convective available potential
energy

3. equal to the convective available potential
energy

4. associated with oceanic surface

gzl & digHSA & agAGN FEHA & IR A

R I e Sl F § HiT-ar TEr e

1. Y FsHa ofa 50 P W AIT §
aer afa § 10K ufa e

2. MY FvAa ofa 15 R O A aftaa
g dur oifa § ikufa o=

3. 80r 100 fF.# . & & FrEA-
IAEFASS ¥ HIANYUT & HRUT FSHT
Hgca ol &l

4, FI g™y 50 R AT FEE W IEAT
T aTeTeT T §

Which of the following statements about the

short wave heating of the Earth’s atmosphere

is correct?

1. Peak heating rate is centred around 50 km
and the rate is 10 K day*

2. Peak heating rate is centred below 15 km
and the rate is 1 K day™

3. Heating due to absorption by carbon
dioxide is important between 80 and 100 km

4. Water vapour contributes to heating at 50
km height

g # Th & Uelcd d) & @l ol Yot &
A A AT gt §1 Asor & qd 3%
aT & 3.8 °C AT 8.5 °C TAT SAUTAT FhHeAr:
34.7 duT 35.4 &f| HHOT &7 "elcad  d,’ BT

GUEY
1. d=d, 2. di>dy
3. di<d, 4, di= 0.8d,

In the sea, equal quantities of two water
masses of the same density ‘d;” mix. Before
mixing they had temperatures of 3.8°C and
8.5°C and salinities 34.7 and 354,
respectively. The mixture will have a density
‘dm’ such that

1. di = dm 2.
3. di<dp 4,

di = 0.8 dm

137.

137.

138.

138.

139.

9% d¢ & UrH AQRIRR & Hdg I oIlaToleh

pH T g2

1. 98 FeraAal # forely o 300 T &
pH & THATT B

2. 9% FgraeAnl # el off 37 TU=T &
pH & aT-=iiear aut &7 dier A+ gl

3. dg FEEHal # R 37 T &
pH & ar-iear ast & et e gl

4, 9§ HAGNNR & fhar off 3T T &
pH ¥ To-A=ar asf & st FeT &I

What is the typical pH of surface ocean water

off the coast of Peru?

1. Itis the same as that of surface ocean
waters elsewhere

2. Itis slightly higher than that elsewhere in
the ocean in La Nifia years

3. ltisslightly lower than that elsewhere in
the ocean in EI Nifio years

4. Itis slightly lower than that elsewhere in
the ocean in La Nifia years

ALY FSUTRICTY Wed FHGAER  HI 37U&T
giRgHT FSUThRIEEE YT AR & solcheld]
YAl FSHR THG Hgl del A TRIAE
g &1 I8 fawhel glam Ife

AGUTAT THTHATA BT

qedl T Hrs goled g el
Fourhieay Ifg 3°C fMaar gl
giRaeT Feurhfeay gerd AR &
TehaTdl T FuEafa g

H> w0 N

Bjerknes feedback manifests the warmer sea
surface temperature in the western tropical
Pacific as compared to the central tropical
Pacific. This may fail if

salinity were uniform

there were no rotation of the Earth

the tropics were cooler by 3 °C

there were absence of typhoons in the
western tropical Pacific

el N

et qeeadt & § wld-ar suTeras Acedt
H Fsaad Ffafafieg war g2

1. 3¥Eg, IR, Heole, Al fRIcch

2. ¥, faggd ¥, 3T A, & A
3. qdf difeet, Reepaater, dramdier, ¥R

4, TwoTe, <, args, caer



139.

140.

140.

141.

141.

Which of the following sets best represents
cartilaginous fishes?

1. halfbeak, gar, mullet, pearl spot

2. skate, electric ray, sawfish, dogfish

3. oriental bonito, skipjack, yellowfin, seer
4. sturgeon, wrass, pike, travelly

Ja@rer & IO 10-15 H.A:. & YoAded &
T ey gihar staefsor &1 oder
ST T YA AT & 3997 & fed H§ @
StaaiteToT FA WO & HEr FHAd P e
1. oggerash, @, geg-3ie, R
3. TABRI, FHGRI, dadfaar, deudq
4. 3YYE, fetiisid, IRPA, AGSI]

Bioturbation is a benthic process of relevance

in the redistribution of the top 10-15 cm of

sediments. Using your knowledge of benthos

select the correct set of bioturbating fauna

from the following

1. annelids, clams, heart-urchins, lugworms

2. anchovies, anemones, calanids, limpets

3. ctenophores, doliolids, larvaceans, salps

4. amphipods, appendicularians, arrow
worms, bryozoans

et 3eTshAl A fhad Sl FUECRoT @S
JAT Y 92ATd F fAdedA 3TTaR dive
TR H WG g2

1. Ghedh— TTHET — Tl —IH
2. TETH Slell— WeTd dd— serst — JH

In which of the following sequences is energy
transfer linear and to the next higher trophic
level?

1. cuttle fish — kingfish — Egret

—dolphin

2. giant jelly — giant clam — mackerel
— dolphin

3. Fragillaria — oil sardine — squid
—shark

4. Calanus — Flamingo — dolphin —
dugong

142.

142.

143.

143.

144,

e & ¥ Fa-ar a2

1. At wa s gfdsy qur agAsd-
THG 3cCellael gof Iiaed & aeil &S
e g9y 4 ¢

2. 3ol 3w & iRad AfFT wa
1km I1 38& T dF FEaRka gl

3. 3cadl WeNd AERR H IR AT @a
Iy gl

4. Fad f@g AR H Hagd fadey
HETHIR e Tgaer ¢

Which of the following is false?

1. Thereis no direct relationship between
the pattern of air-sea buoyancy forcing
and the patterns of mixed layer depth

2. The deepest mixed layer in north Atlantic
extends down to 1 km or below

3. Deep mixed layers are absent in the north
Pacific

4. Convection reaches down into the abyssal
ocean only in the Indian Ocean

3RICATash & Hl HHTIT I TEHl:

1. @R id, Amer, #Aifes, afosr
2. 3RAUE, FRAW, SRR, Ssar

3. dfRareRan, Feaag, 3IRIUE,

4. 3RITorT, Teax, IHIAAT, AeaHey

Identify the correct set of meroplankton

1. Auriculata, Megalopa, Nauplius, Veliger

2. Copepodid, Lucifer, Trocophore, Zoea

3. Brachiolaria, Calanus, Copepodite,
Ophioplutus

4. Auralia, Elver, Euphasia, Leptocephalus

3eHFd HEMNR & 20-25 HIeT EN$ H Uy
S Jrell 39ddel FARIfhel 3Tddd 38!
[ERCINGIRCHICIEICEC G S

By AT T

[EECIGIERENG]

FU AT Il FAOTAT

HeqUISehdr

> w0 N
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145.

145.

146.

146.

147.

Subsurface chlorophyll maximum around 20-
25 m depth in the open ocean is a reliable
indication of

1. deep mixed layer

2. shallow thermocline

3. upper lysocline

4. oligotrophy

agAsE AT & HAG  HewHAT A
TYEHATRYT & R & FF 1 vufa feea
gfdarsr &, fhdr A S faeRor ons
1x10° Tof d.a. ufa @ § & afeawea
e a1fd (Gogae TueiaRor afa ofr
Fglldl §) FAT §, o9 Fclgl hed HT Aers

20 ATSHT HY. §?
1. 1#. 9fa &= 2. 5@ 9fg o=
3. 10#. ufa oo 4. 20#. ufa et

In the stagnant film model for the transfer of
atmospheric gases to the surface ocean, the
approximate piston velocity (also called as
mass transfer velocity) for a gas of diffusion
coefficient 1x10° cm® s when the surface
film is 20 um thick is:

1. 1md* 2.
3. 10md* 4,

5md?
20md*

FETEAST STelTcdsT T 37adle & Iy
Faret, Fe(+Il) - Fe(+ll), Cr(+Ill) - Cr(+Vi),
Mn(+ll) - Mn (+IV), @ar S(-Il) - S(+VI), &
3TaAR TSRO HaEdsit fr e r
ShHARI:

1. ¥cd § ged g, gcd &, ged &,

2. ¥9od & 9¢d §,9ed §,9ed ¢

3. Hcd §, 9ed g, g¢d 8, 96d &

4., ¥¢d g, °9cd 8, 96d &, "ed &

In oceanic redox couples of water column and
sediments, Fe(+Il) - Fe(+H1), Cr(+Il) -
Cr(+VI), Mn(+Il) - Mn (+1V), and S(-II) -
S(+VI), the solubilities of higher oxidation
states, respectively,

1. decrease, decrease, decrease, decrease

2. increase, increase, increase, increase

3. decrease, increase, decrease, increase

4. increase, decrease, increase, decrease

HEEERIT  Wlgl 30T argHST el
SATFATSS ! TeTl & Teh HHST T HAT
ST g1 oot & @ e HYA/HYeAT Pl e
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147.

148.

A Fe T8 @cagl #HEEHG & 93 &9 U
I gl

B Ao = «igr AaTd 3cdres & aftia
|

C 3IeH & foIv 3mmaegs @rer 1:100 (Fe : N)
gl

D #dg # 3 Icures ifaasts =geiaa

&A1 T ey M TAT N,O I FIIOT gl

AdUTB

B,CdaTD

ATTC

AT D

> w N

Ocean iron fertilization is considered as one of
the potential means to decrease atmospheric
carbon dioxide. Pick the incorrect statement /
statements from the following:
A Huge areas of Fe depleted surface ocean
water occur
B Added Fe will promote export production
C Theiron requirement is 1:100 (Fe : N)
for diatoms

D The increased production at surface will
intensify oxygen minimum zones and
enrichment of N,O

1. AandB

2. B,CandD

3. Conly

4. Donly

fawT 1 gafed st

yarer 0 |A| orebe TR STl

WENATSE T g 3cgduT

wreerge (D) | B | g6 oer & o9

fus 3cTeehal H TTX
gl

Fe-Mn (i) | C | sifegeer ErG)

SiTES SarsH g oo

faTa

sl gewrss (V) | D | oy sitfeas e

faTa

1. (i) - A (ii) - B, (iii) - D, (iv) - C

2. (i) - A, (ii) - B, (iii) - C, (iv) - D

3. (i)- B, (ii) - A, (iii) - D, (iv) - C

4. (i)- B, (i) - A (iii) - C, (iv) - D



148.

149.

Match the following:

Coral (i) | A Intense upwelling
aragonite of phosphate rich
water
Phosphorite |(ii) | B | Clear waters rich
nodules in biological
productivity
Fe-Mn oxide |(iii)| C | Oxygen poor
deposits hydrothermal vent
water
Massive (iv) | D | Deep oxic water
sulphide
deposits
1. (i)-A, (i) - B, (iii) - D, (iv) - C
2. (i)-A, (i) -B, (iii))-C, (iv)-D
3. (i)-B, (ii) - A, (iii) - D, (iv) - C
4. (i)-B, (ii) - A, (iii) - C, (iv) - D

HFT Foll IRaclel & FSAIMCR Heics) &
FAGS A HolEse H HEaqor et
gl e st & @1y, [Jegs & e &
T fohctell HoFeT il &1 TaRTenar &2

Ca®* ¥ Figar = 10 x 107 Arer gfay fh.am.

COZ™ &Y Figar =400 x 10° Arer ufay fr.am.
Ca®" &1 |fshardT IOl =0.25

CO3~ & HfshadT Ui =0.01

Ca®* HTTAT &I FqeFcl Foil= 553547k S ufeT #Arer
CO3~ TG &I Had Foit = -527.9 fm.Sufa
Arer

CaCOs(s) &XTT &I HFT Foll = -1128.94
.S afa #rer

R (ra T&utis) = 8.314 L.ufa f3alr gfa Aver
T=27°9.

1. 15 fRSufa &

2. 15 ufa A

3. —15fh.Sufa Arer

4. 15 S ufa At
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149.

150.

150.

From thermodynamic criteria of free energy
change, calcite is predicted to precipitate in
seawater. What is the free energy requirement
for the dissolution to happen with the
following data?

Concentration of Ca** = 10 x 10 mole/kg

Concentration of CO2~ = 400 x 10°® mole/kg
Activity coefficient of Ca* =0.25

Activity coefficient of CO%~ =0.01

Free energy of formation of Ca®* = —553.54
kd/mole

Free energy of formation of CO3~= -527.9
kd/mole

Free energy of formation of
—1128.94 kJ/mole

R (gas constant) = 8.314 J/deg/mole
T=27°C.

15 kJ mole™

1.5 k mole™

— 1.5k mole™

~15 kJ mole™

CaCO;(s) =
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In which of the following estuarine mouths, the
hyperosmotic shark, Squaliodon sarrakowah can
endure and survive?

1. Mahanadi

2. lrravaddy

3. Brahmaputra
4. Gautami
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