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HIT \PART A’

T fafirse cHaffyd o 9ard & fow: dar

Fr gear + ofist dr dEar = RT @ e +
2 1 39 bR & dled gUsh 3 (S Teh @R
T 6T Bel) derdl & T For et Hr FEr

+ it dr F@ar — SRT Fr g, hder gefre
1. ar 2. IR

3. & 4. =T

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

et A & e 7 T2 gem
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2. What will be the next figure in the following

sequence?
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ey 3R &g e FF FY ar 6 F g

s PR # el A el A W F g

Fd ¢l &g AR gl 3 HF & 6 @ A

A & e F @ i @ w9 a8 R

1. faandy 3her AT 8¢ & Ig§ HF R Fhdl
gl

2. 3d 3ol 6 BC H Ig HT AT Fohell Bl

3. B PIS F AT & ef|
4. g GEW AT FT AT 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

37sgel, HURT A fE dur 9 @ e
& Tl &1 hUReT T °Tel gl Hr I
F 1/3aur ey & afa &1 /281 I I
T Th AT T URFEH I & of ded
ggel Sl ggadm &2

1. 3rsqet 3R FUR

2. e

3. HYURT

4. =T T G

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

qASTg A3 P T gEX & eeX O A

@ 3eTaR Sarr T ) ar orfehd &
& elFthell T AT 87




Equilateral triangles are drawn one inside the
other as shown. What is the ratio of the two
shaded areas?

1. 2 2.V3:4
3. 4: 4. 8:1

T qg96 f(x) Fr x—5 A x—3 AT x—2
T fad R W 1 &1 AV Aear &1 [

ﬁ@a‘gagnaaﬁa—m?rm%?
1. x3 —10x% 4 31x + 31

2. x3— 10x%>+31x —29
3. x®—10x2+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%2 +31x — 31
4. x3 —10x% +31x+ 29

38 AR 3@ ST FEAT H IdA HL oA
ugel 3R A 3R w1 UCHA 40 § AT
d & 3Rt HT IUEHA 28 Tl 5H HEAT &
EOIRd TU & 3 SHS & 3 ¥ 3aa &
9 ¢ Gaer & ald Tae 1 3% B &

3% A 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

10.

10.

WWBGW/W@W@FW
% Uk Tog Hl 8 hes H AT TolcHIH I
20 Thes H IR Fcl gl TolchIA &l o ars

IEGGIRY
1. 120 #r. 2. 280 HT.
3. 40 HT. 4. 160 #T.

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. 280 m
3.40m 4. 160 m

T ged W =g A B, C, D& du AB=5
HY., BC=12 ¥&T., AC=13 @Y. Td AD=7 H#Y.
g a9 CD # Aeeds A &

1. 9 & 2. 10 G+

3. 11 g 4. 14 T,

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

W&Tﬁm?ﬁﬂqjmgcwmﬁaaﬁ

H g s olic Bg & ol 98X cus

W@ g1 I e 9 I gl I HAGET H

d9 39 dT FI GTATA hog

1. e & dhog H & uad war gl

2. GTeAT T AT gcal & AT 3fefald aArd
@S Jrar Bl

3. $& FAT & AT & STar § e e
% heg 9T ATIH 31T 7T &l

4, 3T 9Tell HATCT glel doh aird f&ahdr
ST § J27 38& &1 3R ST 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



11. faT & el f(x) ® x & AT AT 27T |
x =—1 W SfRdA GaRT Bl H AT AT
A

100

10

0.1

0 1 2 3

1. —0.01
3. 0.01

2. —0.1
4. 01

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

100

10

0.1

0 1 2 3
1. -0.01
3. 0.01

2. —0.1
4. 0.1

12. fqu 91T (st & o1 ACW Us fdeg D 3
YR § T LADB = £ABC, ¥ BD &I oaT$
(T, #) &

A 6cm B

1.8 2. 6

3. 3 4. 4

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

13.

13.

14.

14.

1.8 2. 6

3.3 4. 4

Teh Hgeh Ueh 36T # dlh 1 HIX d1 gl a7
FAT gl HA ¥ FA fhdel 30T H a8 10
AL gl W Ryd fohdl eg W 9ga Ao
&2

11

2. 2
3.3

4. 98 TH g AL TT HT FeheT|

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

Teh IR Sfe¥@r arer drena foe 0.5 T
A dlss dur 01 A AR IS Hr
ofeat o= €, 30 MY 227 T Iy F1e
T (ATHHA & AR AgT) My 1y | 5
drellel qoT &9 @ 3 8, d9 3Hb Uil &l
HId (Gt HY. ) e grm?
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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?
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1. 40.0 2. 294
3. 194 4. 113



15.

15.

16.

16.

17.

17.

T AfFd o Fel T & Tgol 2 A T
W RSN &3 T dAT AY 3T W (R+10)%
T T A IR BT I TR | A Por
FL T AT aNe 3T FT (R+5)% g ar

ai¥es 3T fpaer &7
1. Rs 2.5 lakhs
3. Rs 4.0 lakhs

2. Rs 3.0 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
Teh Wisfeher cge &1 ATeg aRfer 200 9. §

dqUT SHh oclid HJIEY FHIC T ATH 6 Fal.
&1 F§ #=Td gU 6 egg thefar 7 &, 5@
QUIET & # & fIT arell o1 ofersmar fovcer
A (el dAl H) =igd?

1. 600x 2. 1200n
3. 36007 4. 1800~m
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~x 2. 1200 =«
3. 3600 4, 1800 n
T e # fAerAfafai@d shael @ $U ¢

1. 50 qEa® H 130T FUT gl
2. 38 GEdS H 2304 FUA B

99 3T Y& A 99 3T HUA §l
10038 Y& H 100 3T HYA gl

SAH A PieT AT FUA Tel 872
1. dfar 2. Ugell
3. A=areaar 4. g@a

A notebook contains only hundred statements
as under:

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

18.

18.

19.

19.

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

statements.

Which of the statements is correct?
1. 100" 2. 1
3. 99" 4. 2™

T e g g7 & 3G (Yo7 ast #) & gt

HI 3AX 899 %‘la‘«rg‘arwamgmw

A [ar f 3myg A

1. 39O 3MTehst & HNOT AT gT &l ST
gadr

2. 2799

3. 29ay¥

4, 3199

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.

R AT # (e 99 ¢ W TH W/
v H AT A G T JeToT FeeaT &
3TER 9T ST B

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

mmﬁﬁaﬁmﬁamgﬁm
H Y Plia-ar Tl ¢ JAT v & &
T Ssadd afold adr §?

1. v t?

2. (v—75) « t2

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 30.8 414

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



20.

20.

21.

21.

22.

22.

1. vot?

2. (v—5) « t2

3. v="5t+t?

4. (v—>5) = (t+5)2

ansméaﬁagﬁmwamtaga
TE ¥ S g7 FT & quF crgel A IR
el & fow, e T & W h W, hds
SR IS g, SHeh! 0T Hhifordy

1. (mxn)

2. im—-1)x(n-1)
3. mxn)—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, (imxn)+1
HIT \PART 'B'

30% HIICISE JoFl FACA-Haaerse Ael &I

Helcd § olaTHaT
1. 3.0gl/cc 2. 3.3¢glcc
3. 4.0glcc 4. 5.0g/cc

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

FA 9SIY & S5cmx5cm X 10 cm @IS &
TAdH & dld el & IR-UR ATH
A gfaRiesar 8 Q g1 34 @Us & 3TddA
& T%hel gl Bl & AR-IR AT

STearell IfaRIeshdr grefr
1. 20hms 2.
3. 80hms 4,

4 Ohms
16 Ohms

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

23.

23.

24,

24,

25.

25.

26.

1. 2 0Ohms 2.
3. 80hms 4,

4 Ohms
16 Ohms

gedl T Jolell H Tl HT AT elcd HH ¢
Fifr aig

Tsh 39IE &

FH AR F gl

& T AT gob Bl

& HIS gdell gl

> w N

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

1. isasatellite

2. issmaller in size

3. has lighter crustal rocks

4. has athinner core

Ul F A H FHIHHN AT Ty
S §

1. 3ot gR&AT & T

2. 3P Fol & faU

3. 3hr dgar & fow

4. oI SRETRAT & fow

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

1. magnitude 2.
3. intensity 4,

energy
frequency

SHlee & Jofell A darse §
L. HIAR TUT FH e
2. FUAR YT 3Hh Iahr
3. gooh Ul A dahrg
4. goh OUT HHA Y

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

3Td IREMRAT fag. aen & goer # 3eq

SRR oy, oer, Aregs &7 9id g €

1. 379 Ifad & a1y JuT ool MeRar
ds & 9 grar g

2. 3O Afd F AT JAT THRAR I Fohar
gl



26.

217.

27.

28.

28.

29.

3. AW A & T aUuT THRAR 99 ohar gl

4. FHA Afd & AT JAT BSelr JefRar
GERJELRIGIES

Comepared 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

HraATg A 30l 2015 F EU ohT & A
ﬁmarsvwwgzrrr

1. 39 dfigdr aur TR 3

2. 3= YRAT AT TR 3eIrH

3. 3=a aR&AT aur Ak i eear
4. IR 3¢ TAUT AHihg & fshedr

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

WIEAR-3h18 AREAT F g2t T I&ca 81T Helg

T eIl H
1. & gl 2. 318 gl
3. T 50% gl 4. YT 25% gl

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%

T YT W TN

FYA |: G dY Iohdl &1 F fawRor AT

&1 39eT Gt # e gl

FYA 11: FOHT A W YIhT Gerd w7

oy o ST &

1. &Y | AT 11 FET §; | Fr SJrE=Tr || Far
gl

2. FYA | TUT NIFE § R | H eFrE
el Tl

29.

30.

30.

31.

3. HUST | JUT Il T gl
4. FYT | T4 & 11 FEY B

Consider the following statements:

Statement I: 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

ALY 3HTofesh e $I aldl b FATAT &9
A by e afedr ariy S €1 0F g
gt gfaAe Hieqd s@st # e &
1. H9¥eqd & AGEERT $T 3HRedca 6T Tl
2. HTHTAYE HETHHAGT TUEN T T IAHA
E3M T 9 3T g5
3. HTHUATY HETHHALT GUE HT Eelcd HA T
4. HSTAqE H AT HGHHL Hehl H
Hiedca FEr Tl

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

fFT 7 & FdH oY JTTTT & Ad Joqm

HBIGAI-HIGAIT THFhY & URHA & fhar a8t

SIT_Hehdl?

1. &9 arg ATHIAT & 3Hd

2. HHE adre fHAETIOT HT 3T

3. @eT Tole afa & fOgasT

4. 3fAEd oRAHAr F 3 ReT va 39e
et a7 afg



31.

32.

32.

33.

33.

34.

34.

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

gt # egdeha IO & A F@ I
ST 82

quér

IGECICICIEY

T I

R g

A 0w e

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

1. Crust

2. Lower mantle

3. Outer core

4. Inner core

graR & uregd fAeT St F O Fad uardr
3URRHA FT 9rey I TTiehdr g7

1. UOUSHSCH
2. ALY AGMNNT heeh SHlecH
3. FAMCAZCH

4, TradTseH

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

gedl & qUET A FTHROT FATGIST el &
1. gl Ud |iedr ganr

2. WHWY U9 3chdA ST ganr

3. dolel T 3chA HAT Gan

4. dolel UG WA AT ganT

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

1. folds and joints

2. normal and reverse faults

35.

35.

36.

36.

37.

37.

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

T [Aadfeie Aearar & & e W Aoar
St & 9 I AT Tiear g e
ThfehaRtor 3y dw fAeT 3y A
gATH HW B2

1. Fgledirg 3igdre

2. AATGT &F

3. TafSea 3uia

4. TAERT HA

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

1. Il fawqor

2. deg fawqor

3. Y- fawyor

4. IR fawqor

Earthquakes are an expression of

1. viscous deformation

2. ductile deformation

3. semi-brittle deformation

4. Dbrittle deformation

AR ER #Asd & oot I8l & oefca e

Sl W, a1 I Fgocdd gHm?
L U (5.25 A9fT oo F.A)

2. HISA (3.94 A ufad g« H.AY)
3. gl (5.52am gt Tl d.A)
4. 99 (544 Tufd T |.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 g/cm?)



38.

38.

39.

39.

40.

IsraRTse Fr e Fost F S AT FE
3fe afa & o gt § Faifs
1. IANSRERTSE & Jofell H dssll HT Telcd

W%WWWWW

gl

2. Fsst T Jolell H IAISRIRTSE HT eled
3fF § WG 3T IIEIUT [0TSR
IIfH &l

3. YNSRI s A gohl § W] 3THI
IUEYUT T[0T 3R Bl

4. IANsEREBE TAT dest Sl & Geled
A § WG e FT FIEIOT IOTH
e Bl

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

fasfd @ofehr & el it @1 HHR
faffesr el sequrdl & @y Qegeasia gl
Jfawfie @i # e

AT el &

A Aregccona i
gecdig T gure oA
Ardgcae ug el o

> w N

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

ellipsoidal only

circular and flat

ellipsoidal as well as spherical

el NS =

faadiaer 3cureT qanrT q9er &1 gigd 3ver

AT CO, FI FH Fh Mclor Fr

IRT FAT & FIH

1. gdded a0y § agHSHT FIEROT AT
ASICIY

2. 9sT aur are A gig g gl

40.

41.

41.

42.

42.

43.

3. ¥ T&feche @iAal &I, Tk 3987
& forT gaa =maror|
4, Gifedr &1 MHRER e |

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

fRdr FAGr dC W 39§ TR Afha g1 I
zg Ay, Sl Yalg & 3§ TR & AW, I7
THY &, @ T wRFar 001 & & &
e O IR za& @A @ 3ffe §
3eTeh! YeRTgfed SRETRAT T 2

1. 1ay 2. 109y

3. 100 @Y 4. 1000 a¥

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. 1year 2.
3. 100 years 4,

10 years
1000 years

foet FgraeeT aRist A @l =g et @
e et 82

Ry e

FHfawiferar arr

TIeE 4RI

REIRY

> w0 N

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

e YT § I T Ted g

1. AL AgraAd Sfead al@ qd &
TE 3ms* Fr afad & gRafed gt &l

2. SACIE AgEAL Hfeds ai qd Hr
WE 20ms™ & 7 & aRafea g &



43.

44,

44,

45.

45.

46.

3. HGEHg I TGUS I Jorel A hITaY
AN FT dWEICET HA gl

4. HINATAH T HT IR AGHSAT
UEST el &l AT ForeT &

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

gaﬁ'aqﬁmmua;t[%@ré;m,a’r
gedl &1 @A # HAG 700 km FAE W
IRepAuT FXar g, F1 3P0 aRepaoT

FIT FIT 872
1. 24%9¢ 2. 60 f@Aac
3. 129c¢ 4. 100 fAsc

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

1
2
3. 3UEhedg & IN-UR IHHAW FH canl|
4. g FINAT T aRT|

Walker circulation is manifested by

1. inherent tropical radiation characteristics
2. conditional instability

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

agHAsT afa & faer afasr amuwat =
dod %A H cFARYd A (a) BIc AR, (b)
TET T, () AT, (d) AREAT Tshard

1. (c), (b), (d), (a)
2. (a), (c), (d), (b)
3. (a), (d), (c), (b)
4. (a), (b), (c), (d)
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46.

47.

47.

48.

48.

49.

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), (c), (d)

T A apipias Avad & = €1 g
¢ & A d F Flaar AH W &
FRE H TG F T F TE 7

. feFdreter, dlareld, dTeTer, fBHESEEa
D ETIK

1. 99, 8fsrel, A, fereTa

2. o3I, gae, A4Y, RFea

3. 9ad, fgde, =, sfarel

4. HoId, HE, 7El, gaeT

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

SIS FATS @ U gaT Yol S I g,

3% AIAA JUT A, &l ded 8l
3% AFAA JAT A, alar ged §1
3HHN AdT S¢dT ¢ Sidieh o9 gedT gl
3HHT A Tl § SAdfeh dld §6dT gl

H> w0 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.

s

I STefaryg FIiendoT & AR AW
1. ISUThICSE ATHA STelary
2. ISUIHIeSE HTEHC STerary
3. JSUIhTESE YeH-ASH Serarg
4

5°UI'=h'I.(\‘.Gh§ Add] dddl%




49.

50.

50.

51.

51.

52.

52.

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

3cdd Mery #H fMdwrad & AT -16°C Hr
AT Y@ 3T GATH HETM R qga &

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

1. Canada

2. Northern Siberia

3. Tibet

4. Sri Lanka

T AAIAT dex@r ida: @t g Jr g

Foifer MYefA &1 IResA HRHaR afd &
$H HROT BIell &

1. d@N & WRade

2. O &7 3Udds

3. ReN Fr faade

4. T H 99oT

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

FW I T FYARRA 3Fefshel SHHT

3ifereToT &

1. agg e

2. gune fAsq

3. 3edr ey

4. feig Qferer

Coarsening upward sequence is a characteristic of

[ER

. aeolian deposit
2. channel deposit
3. deltaic deposit

4. point bar

53.

53.

54.

o4.

95.

55.

fdeg & JET &7 T AT AT 18 §AR
a¥ qd AT $H PRUT FTHAT §T:
HgleddT 3cuTe

qEg 3cUre

g TR A fRrae

G TR A Feleady

> w N

Rivers in coastal regions world over got
incised at around 18 ka mainly due to

1. continental uplift

2. coastal uplift

3. sealevel fall

4. sealevel rise

ATdfaEe aur dAEEREe g A
clfSdierelst 9r S g1 dsrRiRge #
i aiaeet fr gaTGT §:

1. S Jrdfase & gAEY

2. 3f8e derfs

3. A% Hfeas

4. 3f8s Aifss

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

Fe T Si fage THAr 9l # S9 goRam &

e JrTshal # @ leT-ar Harreg g2

1. sEreA >YEARRTT>RAfcw s
>3EATHoloTole

2. SEAhosiee >fAfedimesee>yEareRaeT
>3RITCH

3. Tafosimelsree >X3aeiRTeT >EaholsTele
>SRITEH

4. IEAIRT >srEATmdsTae >fAfadweasee

> SICH

Which one of the following sequences of

organism abundances is likely in a marine

region devoid of Fe and Si?

1. diatoms>radiolarians>silicoflagellates>
dinoflagellates

2. dinoflagellates>silicoflagellates>
radiolarians>diatoms



56

56.

57.

o7.

58.

58.

3. silicoflagellates>radiolarians>
dinoflagellates>diatoms

4. radiolarians>dinoflagellates>
silicoflagellates>diatoms

. RHee werHa it ITaad @A Fr g dfeRa
FLT &
1. 3y fgdlg
2. dorey RHAG
3. 3JIiaey A
4. feamh giq gure

The following marks the maximum limit of
glacier advancement

1. terminal moraine

2. ground moraine

3. end moraine

4. outwash plain

HeledIdg {UIE & IUU 15 km A HEF
HATIIT Ut T 82

1. 3°C/km

2. 30°C/km

3. 50°C/km

4. 100°C/km

What is the average geothermal gradient in the
top 15 km of a continental crust?

1. 3°C/km

2. 30°C/km

3. 50°C/km

4. 100°C/km

gt 3ufeafa aRdar gomer & s delieas
&1 aelr §

1. yurg aor fafas

2. faad

3. b SToATT

4. gipfdeh dedy

Evidence of progressive aggradation in a

stream channel is the presence of
1. fallsand rapids

2. meanders

3. braided channels

4. natural levees

59. & Tl FeT IR=SfeH & fha TER fafas

¥ Seaad e 3iffare Fead giar 82

—~—<-0

2. A
4. C

59. From which horizon of the given soil profile is

the maximum solute flux released?

—0

B
S
1. O 2. A
3. B 4, C

60. AT AT H THh P3¢ WUS HI G AR &

T TS W 9§ Hlg YcI&T &R g

fe@rar| R §:

1. JATSC ST FordloT g b ufdeer &
3N ag F3 /e A8 g

2. FASC gl § AU T YR A FAET
g 2l

3. Sifeid fdeel Feareyar AT R
S & v gaicq a8 &l

4. IS H 9T AR HS gfddel 3ot
CRECEGH

60. A granite block is subjected to external load at

room temperature, but it does not show any

visible crack. The reason is

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



61.

61.

62.

62.

63.

63.

64.

TRIT TLIVUT F IHELANOT Giohar fHeet

sgfaT §:

1. 9% U& 3oig-gdifeld 39993l TR g

2. 9prer gt 819 | 98 T 3caradsh
farEste @Y 2l

3. ag 9INUT T Teh ITATEROT RETERY
geR gl

4. guRl &F A g8 Th 3l Hea 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

FARIhel & FeT FHodichel T sﬁl?igéoi Ha
Tl ghrerd: TfhT gere &

1. Toofad 3RS For

2. @ifed Si9 qerd

3. T aifed Ja g

4, ST

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

GECH am;ﬂga "7 gaehh & 7 sfea Besec)
YA TCH &

1. N, O, N,O 2.
3. N, 0O, CO, 4.

NZ! OZI H2
NZ! OZ: Ar

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

1. Nz, 02, Nzo 2. N21 OZ; H2
3. Nz, 02, C02 4, N2, Oz, Ar
SToraTg qRace & TIATT Efseehior 7

3eThieeh STl ol T Hged § 3dh

1. 99 ded dur A9 & g faawor & FRor

2. fSsdhrr va awor Sha wwat & gRegor
& HROT

. FSAT T GAYOT qUT TATATAROT & HROT

4. 37eq 3eTel STl & ifFTeroT &
HIROT
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64.

65.

65.

66.

66.

67.

67.

68.

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

FeRIer (faffarer vd @) 500 Hiex TS
T GoRT O Hehd § AT WY aewsAT H
ST I g1 I ol SHAIT T Fgald o
1. gradm 2. S e
3. a¥ "elcdl 4. T YHNII

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

QEATH FHGST &

1. 3hfean 3T STl

2. 3okl JATd AGNARRIT 378T:STeT

3. 3l 3ot AGHIRIT 37¢:5TeT
4. 3icTHhiesd 3TETSToT

The densest seawater is the:

. Arctic bottom water

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

[E=Y

HETHAGT H HEl W THE AT N HETS
ITIdH 8?

1. AT W

2. 30°¢Q@ TAT 30° 3 W

3. 60° ¢ dAT60° 3 W

4. gat W}

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

#er A IREROT # TR aifaelerar &
foT 3maegs #ROl & @ AT Tge] H
Jgdlet:



68.

69.

69.

70.

70.

Helcd YAUTAT3T T FIIAT
FEATR G JgouTar3tt i g
TR ST Yait T FTT
gifasT e Jauransit & g

> w0

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

Saeifad, Seeifad U9 STelifSHs ufehar &
SIS @idtel Jaeurd HaAe: &

Pralie, BIEPRISE, Tohes

Fidleie, ehss, PEPNIST

1
2
3. WIEHRISE, TeWIss, Hidlac
4. HIEPRISE, Pldlle, GohSs

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

NS &g & efel & FHUCHTT Al arel el

YT FRH g

1. &NeHST AW, CFCs aUT FAThIA

2. gAY FAAIHSHT AY, H,0 TAT CO,

3. CFCs, H,O0 @ CO,

4. YdrT GAAGHST AL, CFCs aar g
SrehTRr

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;

3. CFCs, H,0 and CO,

4. Polar stratospheric cloud, CFCs and
sunlight
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71.

71.

HIT \PART 'C'

&
8
A

Temperature %

Ab Weight% An

gfaues a7 3fearsc-3aaise & fav & =i

qHCTE grawdr BT A g a dur b wAw:

gfafafaca =a &

1. Hg-3URYd g 3odlsc Ul IAdise
JIEEATT & ofel Ffaerd

2. IelT HI  dAdE  JAT  Hg-39RUd
AT T Sellde

. o gg-3ufeyd wifSaFaat fr saae

4. T "g-3uRYd et Fr deArac

&
8
A

Temperature %

Ab Weight % An

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



72.

72.

73.
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T X & & =Y Shared geansit # TOH Y
# &d A sdeeE Fe @ gAfad w3

X Y
A | eréelarseq P. | wexr -
CARCICE * [ [Ry [C ET
B. | srAlrgeq Q- | FiFse &r
Fr g dg
C. |der e | R | dforsies
SiCeeTa-agH H 3
HT 35T
D. | ufggmerr Shal | S | dxeRieg #r
HT AR 3d
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

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-5S
(d) 29% ®IEd TofadiFed, 40% &R
$estuR, 15% aAfthellel, 12% TioRIdA-

3iTege qUT 4% 379

(b) 45% TATHITFAH (Anys), 8% &R
hesTuR, 30% FaTeeT, 5% gl sois, 8%
JTETST AT 4% 391y

IRIFd FAGE Tl FeHBOIh Al & 3UFFd

ATH AT FIT &7

. UUSHEC ddr JAST
2. oAfpfoerge dur tvsrase

73.

74.

74.

75.

75.

76.

3. WidAldse duT 3BT
4, dElec dAT TITASE

What are the appropriate names respectively,

for fine-grained rocks consisting of

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

(b) 45% plagioclase (An,s), 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

el N>

e fagewor #H 13 goer  gfaerd
grsuefiel & gelfsl arem @feiet §:

1. FARSE 2. diaReEe

3. U 4. TFEREST

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

1. chlorite 2.
3. pyroxene 4,

biotite
amphibole

gl F9Y, Sl T PR & Gidell &

fIT Agcaqul &, HT 3ol AT &

1. STel & &I 9 AR FIUT

2. THCH FHTSTT S @iASHUT Fd gd &
3ufgerme & gRonfaa grar g

3. TUGHSHIT &I HI A glell, ST GlaAsienior
A ¢d F AT H gRONAT g gl

4. FiF I FT FUA, A @A FA
od & Haded # aRoNfAd grar gl

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

139 a¥ qd foa & "eolfad 3may dat
FH THICHAOT g3, 3Tl 3megforen
ISr/sr AT fAed drr I gg 3w
FROT &I Fohell § T T Ad/Zeglet



76.

77.

17,

78.

78.

1 e Rfes *'srsr edrdl & @y
gedee gl

2. e Rb/Sr 3dIdl & WY THEHIHT
g2l

3. WW%W%&@W?%
¥Sr AT Y cAfdse R

4, 9IS W @ TR A IJfHEATT g2

Two cogenetic igneous rocks crystallized 1

billion years ago, yielded different present

day ®'Sr/%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
87Sr compared to ®Sr during crystallization

4. have been emplaced at different levels in
the crust

el o @iAst & XRD 9fde9 & $o 9ud
Wit & fAeeR gaehien 111, 200, 220, 222 AT
311 &) oSt & ff@Aa euieafa & I8
sy fo¥eprelr ST TohaT § o6 30 @faer &
1. TH A s A gl

2. Uh HE-ALA FHS A g

3. T NR-ALA sHS I gl

4. TH PR-FEA sHS A g

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

AT “Xpes AT TAT Wl AT H -
|1 BT Fe;Sy Iord Wielsl ¥ HaleT 2

1. 46.7, Rgferge 2. 87.5, Rgferse
3. 46.7, QSamST 4. 87.5, ZSalTse

Which of the following “Xrs value and
mineral” pairs corresponds to the mineral
with formula Fe;Sg?

1. 46.7, pyrrhotite 2. 87.5, pyrrhotite
3. 46.7, troilite 4, 87.5, troilite
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79.

79.

80.

il & 3 HIT G IoTeAT
gAfad AL

GG W?ﬂwvlwmfr
A | ofiEe P | 3= 39R aar
R IGGRCCIEG

B |wmmge | Q| sreders a#ce

C |afhelm | R | dgmaer  =afaewor

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

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

BB OWOWN P

> > > >
|

vDW

WwWw
|

0 u U

Ig @ T § R 3=I @ (HP) dur fa

3Td G (UHP) ®ITAROT ATERUTA: d®OTR g

T P aT T & 9RIT &1 AT &

¥ PlA-Ar sHST Afa AT FROT g Fohdl

&2

1 3hgel ar 388 o W AT A A
gaurard 3ifa 3T o)

2. I I 3EY N W FHT A qur
Aell & Tl SeATTE AR e g oM,
S HP & UHP @A daig ogcdest &l
qh|

3. HP & UHP =gaear # &Il AfRfham
Ay el oA arfh ®TEROT @ oA gl
|

4. AT dUT 3EE M WA FA H
HAgreddig quer ifYca # A7 o




80.

81.

81.

82.

82.

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 in Archean or
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

Teadl Aol A @RI U ogewm &
FTRUT & R 9 [Fh@d @ ar
GfAst &3l & TeIdd A, A0 & ded HA
B

1. e — SATITSE — STATCHTSS

2. clod — ATARCISSE — cATATST

3. AT — ToEelerse — BRERTSE

4. Cfedh — SATATSS — TeClelse

The simplest sequence of mineral zones that
typically develops, in the order of increasing
grades, during metamorphism of siliceous
limestone in a contact aureole is?

Talc — Tremolite — Diopside

Talc — Wollastonite — Tremolite
Tremolite — Enstatite — Forsterite

Talc — Diopside — Enstatite

roNMPE

ITAA 20 foleX & Te HEART s & 3w
fega &9 E A1 Sl § aur ® ddg W
E - ds T G#AThoIsT 5 S.1. SHISAT qrAT 7T ¢l
ofe faega gRegar 10 S0 S § o

s & faegd mawr gem
1. 10%cC 2. 101cC
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
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83.

83.

0712 C 10711
3. 108C 4. 10"cC
~10000 ]
=
£
;3 1000
3
§ 100
3 A
s 10
2
0.1 05 1.0
Na*/Na*+Ca2*

3Wied T & favg afdt & v Fo
gifeld &@oT dar Na'/(Na'+ Ca?') & aoiel
31eqarel 3ifehe fodr a1 g1 AfeAr A, B aUT C
R PR & Hid Yeodr 1 gfa=fca
HT 82

1. A-— 9 3198TH, B — @uT, C — aTsqel

2. A-—auT, B - e 37981, C — arsusT

3. A-—arsqd, B gy, C — T 31987

4. A- o 379879, B — aTsqel, C — guT

—10000
S
L]
E
2 1000
E
o
H
o 100
H
- A
E 10
2
t
0.1 0.5 1.0
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 C?
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



84.

84.

85.
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e Foet wefemon @ weaa Afauid g,
ar a+b @ AT &7 §?

x+y+2z2=4
2x-y+z=a
5x+by+3z=6
1. -8 2. 0
3. 2 4. 6

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 .
3. 2 4. 6

N
o

R
Sr=10 ppm

/SrT =120 ppm
i

T
Sr=30 ppm

o>

JGI R &r & 3udfear T, dr T, 94T Teh
faaRer sy D, &1 R, T, a1 T, & =faa sr
Higdrd AL 10, 20 92T 30 ppm &1 A W
g7 STel HI Tl T, dAT T, Tcdeh & folv
0.2 § dF B WX D, & Sr T HAlgdr &1 g7

1. 12.0 ppm 2. 60.0 ppm
3. 14.0 ppm 4, 16.0 ppm
8 |
Sr=10 ppm

N\

T1
Sr=20 ppm

7

\3\\\
Sr=30 ppm

-
[ 32

oot

[T

The river R has two tributaries T, and T, and
a distributary D;. The dissolved Sr
concentration in R, T1 and T, respectively are

86.

86.

87.

87.

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 Sr in D, at B?

1. 12.0 ppm 2. 60.0 ppm

3. 14.0 ppm 4, 16.0 ppm

ST T AT AT T {1 750 Ma
JUT 560 Ma & T GE, VAT AT AT gl
e dRae geasit # ¥ FiA-ar FHaa:
zoT el H gof g TehdT &7
1. ARHA RATARIOT
2. dicarrels Fr fa@ss
3. MAfAar & fagse
4. Higger g gFdie
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

Breakup of Gondwanaland

2
3. Breakup of Rodinia
4. Cambrian explosion of life

¥e Td ol AT god TR IR
ol &9 H UT Jolell Pl 3EATER 38T dol
E-WEl 37 &89 & gold fdol W R
st & W A 7§ FA-ar FHad: @
ol ¥ FErad 82

39T T ATET | aAHT feer
40 270
30 090
10 180
20 000

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

roNPE

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




88.

88.

89.

89.

90.

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

el NS>

g Heled f(x) A PRI FIRT w? §,

elel xf(x) T HRY 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

Oelcd 2.7 WUfad g H.  F TE 20
Rl Aer g gEedfasa: mfawia,
3feud @S qE-gEaR @A W 14.0 AT,
& el @ HaTd §, STgT WaR HT Geled forerelr
Uy @ Jolell A 0.3 AHld uA FHA. HA
g A T Aes F ogeN At aEs
gaEdfaed: afdeiia grar?

1. 18.0 & 2. 162 ..
3. 144 7R 4. 136 fr. A
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 would be the thickness of the root,

when the land mass is isostatically
compensated?

1. 18.0km 2. 16.2km

3. 14.4km 4. 13.6 km

faffesr Ffaaqd gidt aar spdenfae wefor
e arfeshr & geliea &1 et & @ &la-
T HE HIed &ar &2

A | 3nfraremsey aur P | sfereasT
AR 3raardr afgar

B | 7dr & Boor #dr | Q | el aoe
3THH REL

C | wuiaRa saremgda | R | qdf e
ey Ao afgar

D | @vgrageq aur S| quel
ATAfPISTH AR
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90.

s NS S

R
-Q

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

91.

91.

A | Ophiolites & deformed Greenstone
metasedimentary rocks belts
Fluvial to shallow Delhi fold
marine succession belt

C | Metamorphosed R | Eastern
volcanosedimentary Ghats belt
rocks
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

S8 o foesT R # grifr o g, vk g
& T WS & -G off I-fT aR=Sfeenr
# FACR e NGt A B dUT C R &
AT HHA: g, O TUT gc &1 3ool TATAT
® PO Q IR I HEAAA gj, g5 T
geglar

98 < 9p 9c < 9c
98 = 9p 9c < e
98 = 9p 9c > 9c
98 =9 9c < e

Iu < 9ga
9a < ga
9a < ga
ga > gar

Awbh e

Oa, 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. g,,95 and g. are the
gravity anomaly values continued upwards
from the same positions. Then




92.

92.

93.

93.

94.

ga dp dc

9a dg dc

A B C
1 gg < ga 91:3 < gs.gg < Jc
2. 9a < 9a 98 = 95 9c <Jc
3. 9a < 9a 98 = 95 9c > Jc
4. ga>9a 98 =98 9c < YJc

el dor & e dur WS oler arforan
HaAT: 6.0 fra. ufd & Tur 4.0 [Fa gfa

4. g1 3R TarEl e g
1. 0.1 2. 02
3. 03 4, 0.4

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. 02
3. 03 4. 04

45°N 376TIer WY F8UT U I[Eca T § A,
dUT B Teh GO TS § ST A & 20 TR,
3cR & gl B W AMT J&cd AA A W
AT AT T 398 16.2 Hama A¥F gl
ar B 3915 §:

1. A & A

2. A ¥ 80F. IW

3. A W40 Arr

4. A H80HA. A

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

ol ool A1 8T T TrAfdh (P) dam
gfad (S) Al wa EhuATdr GaToTIen A
AL 8:30:04 Sof TFAT 8:3L:16 T Tgel| A
P YT STt & aifdar eure 1.6:1F §, o
U A F FAI g

21

94.

95.

95.

96.

96.

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 §oha 1 et TraEumsit A & HlA-dr
39 9 9T AT TEIT & Waded ar
AT 3 HAM?

1. PKiKP 2.
3. pPKiKP 4,

PKIKP
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

ey A raardy @Eer # HEd ar afa
V, S z % AT Sl §, dAde H Vo &
IUFIT H V, doh, HEY V = Ve &
3R faEple fdg @ hedd th g
EI-d®T WRTaclel ITET &Il g

[l_l] 2. % VoVs

Ve -V

2 _y2
Vi =V 4 1 [Vl—Vo]
' VARA

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 = Vge®. The two-
way reflection travel time at a point closest to
the short point is




97.

97.

98.

98.

oIy 37eTIer 45°N & TR T IR TH
120 my QR AT FHS & AT Yoehed
X, Y dUl Z geh e 1:0:2 # gl e
FYAT R faar|

FYA |: AT gehed HI AT g A
TAAT P 8T F FHAIR B

FYA |11: AT aohed Fdeld: AT AT
IhIehoT o HROT |

Y | 7T 11 FF &

YA | HF & Re] 11376l B

HYA | el & R |1 6T B
&Y | T I, At a1 &

> w Dy

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 viscous remanent
magnetization.

1. Statements I and Il are true

2. Statement I is true; but Il is false

3. Statement | is false, but Il is true

4. Statements | and Il are false

fheh s, ot o whdh ga @ FHISRA
fhar ST Fhar &, W fFT T TF N-S FA
oI 3T IR=SEH & FATR 3Tadd
Ud FgAqH 3 gt & wuE & o
o glr 90 Hiex §1 Ife Fderor F TUH W
i vd Fealer geat # 3 31 & A

g dh BT IS ¥
1. 45m 2. 60m
3. 84m 4. 104m

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.
3. 84m 4.

60 m
104 m
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99.

99.

100.

E-W & R® fedd, ok Sl T dlelsh
U3 & IR-gR AT =AY 3cq Aea srwerfa
g 1 R gatar &1 e fawedt &
T PIA-I1, IFTIATG T ASSAH TEAT
HheTl 82

* N

L 400

mv

1. #@a-sEar e [E, fAad 3cax @
IR GECHGHGIEG

2. Fofas 3roes [, fAga gfaor fr @
faygaura: AfFa

3. dH-gIR e U3, fowrd efaror &
GICERIGEC U GHGIEG

4. fade-g@X s U3, fAud ek &
IR GEC U GHGIEG

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

- —400

mv

1. Lead - zinc ore body steeply dipping due

north

Graphite ore body steeply dipping due south

Copper rich ore body steeply dipping due

south

4. Nickel rich ore body steeply dipping due
north

wmn

T Helell Joehrg FETOT H, Weled REAR0T
JIhATHY (PPM) TAT Tk dTgedR  JahaATdr
(FGM) & 39317 Feh, A5 feoel & TH
yaaa s St gfafad NS afdee & &



100.

101.

101.

102.

IR-9R &I aRSEH & FACR  Iahi

EAfaAr THiAd A ST §1 PPM & THAA
-

1. FGM ¥ 9t =t 3reerfadr & daas
gl

2. FGM @ urly Ty r@arfaal @ &7 g
Tl STaTg 3eTeh 3fegard # g

3. FGM ¥ Uiy =l rgerfadr @ 31fee,
W @ SETE 3o AT H §

4. FGM ¥ Y =i 3r@erfaar & aaft sere
fawer &1

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 magneto-

meter (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.

el faegd 3iffeiEsr # faggamat C, aur
C, & o fdegd urr 1.0 A FoIrlr STl &,
aur fasa faegamat Py aur P, & o 14V
dlecs! AT ST €1 faegdrar P, dur C, @dg
T AT & a2 P, AR C, 3ufdg & 3
40 FA qff & IR & @Y gE A F

3T gfaiesRar g
1. 35o0hmcm 2. 70o0hmcm
3. 105ohmcm 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. 35o0hmcm 2.
3. 105 0ohmcm 4.

70 ohm cm
120 ohm cm

SRl & BosEur WAfTH @ e A
THIET 3eIH T AT AT Al

102.

103.

103.

104.

b sitedferdst A | Afpela
HqITASE
| cawgx B | demrse qar
Colforgererst JeACSCH
1 afads C | waemse
V| Na-gaqe D | safee
col oot
1. I-D,IHI-AllI-B,IV-C
2. I-B,I-C,llI-AIV-D
3. I-B,II-D,IN-C,IV-A
4, 1-C,II-D,IlI-A,IV-B
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,II-A, II-B,IV-C
I-B,II-C,IlI-A/IV-D
I-B,II-D,ll1-C,IV-A
I-C,II-D,lll-A,IV-B

rpoONDPE

gedl & YR & fhE IES WO HETHAST U
HITAGCANT Ay wgIeHAr v g o g2

1. ~100 km 2. ~200km
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

1000

100 —

stream velocity (cm/sec)

sand

clay silt gravel

Grain size



104.

105.

105.

106.

83T A, B dUT C # Yaa IiehITAT &l Jgdle:
1. A=T89, B = 3G, C = IRagsT
2. A=9Rdgd, B = 31c, C = 8T
3. A= 3Wgd, B = 9Ragd, C = faaa
4. A=fa8g, B = 9RRagd, C = AWeaT

1000

5
]

S
1

stream velocity (cm/sec)

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

200 @ fRAL & R Selle Ao d T
ot A 180 Mm® §{TeT 99 foham aram qur
Holol TR 30 Aol # 5 Hex i 97| Ig
AT §Y T PIT TAINOT AL EIM, TR

Fr f3ftrse wifea &:
1. 045 2. 036
3. 027 4. 0.8

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
replenishment, the specific yield of the

aquifer is:
1. 0.45 2. 0.36
3. 0.27 4. 0.18
=

f‘ oA oD

L—Ve + ve

sediment size (phi)

106.

107.

107.

108.

108.

AR AT TUT ARG farat & ggrel

1. AJUr B 2. Adar C
3. BdurC 4, BdUTD
=| eB oC
=
l oA eD
-ve T e

sediment size (phi)

Identify the fluvial and aeolian deposits,
respectively

1. AandB 2.
3. BandC 4,

AandC
Band D

R e #fa g 9 S

1. ST d¢ W JAT STl JUIdl & aArd
2. A& dc 9 a7 ol gqIar & A
3. 3dRe de 9 dAT ST JUTdr & FUX
4, 9T dC W dUT Il J9Tdl & FR

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

s #AgHA #F o # 9 Fia-an,
sfagise & adt 82

1 #ET 37eTielt A Hgredrdr 1 qfaHr qa
2 3SUTHiCSE! & UgTer &

3 3surhfeagl H Agredal & qfeadr gat
4 FSUThicagl H HAgldal & qdi gaT

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



100.

109.

Hot

Temperature

Cold

25

C D

Low —» 50 cm/year — High

Precipitation

SWikd T A Fesit & e "@Hg W

ggdre:
1. A—ZgT #eT, B - 93w,
C — Usiehd, D — oersed
2. A-YsdaW, B — YsIhdl,
C — ATGTH, D~ Z37 7
3. A-U3IHd, B - selsed,
C — €31 T, D - USeIh
4. A-JTUSTHB - TgT Hey,
C —Usea®y, D —Ysiahd
Hot
A B
C D
Cold

Low — 5 50 cm/year —— > High

Precipitation

Identify the correct group of soils in the
above diagram

1.

2.

3.

4.

A — Tundra Soils, B — Pedalfers,
C — Pedocals, D — Laterites

A — Pedalfers, B — Pedocals,

C — Laterites, D —Tundra Soils
A — Pedocals, B —Laterites,

C — Tundra Soils, D — Pedalfers
A — Laterites B —Tundra Soils,
C — Pedalfers, D — Pedocals

110. #Afectar afa Felior W Y ™ @[
FUAT A T FIF-TT TET &2

1.
2.

YUl YgoTdT, 3fd & 1Y Je¢ T H gl
TSI AT I 39T YUl 9aoTdr
FeT 3w AP aEs B

110.

111.

111.

112.

3. YUl 9duTdr I 98T derstenrd Her
HE 3w gfFT aew &

4. HAfeelsr TTAT F AT F Y YT FIY
a Bl

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

3. Hydraulic radius carries higher power
than channel slope

4. Manning’s roughness is positively related
to velocity

e IR dd F wITese @feer MIUSe
A 39T g3 &, O ery eIt
I T hA T@T g

3TFHIEIT, HIdATRIOT, TI-3TECA
YT, STA-398e, 3Terdaor
PIGeITehITT, STol- 37T, TFEHIoT
TT-HTHCST, IdeiehT0T, HTFEHIOT

Eal A

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

e Ry & PEfog a7 Y = §
TETOT AT de e A fRem, aAe @
qgITe |

o'
DA %
o
B
o
0

ABCD=Hre ;fgam Y& X d&
ABCD = d@RIY; feemr X ¥y a&
ABCD = @Y, fgem Y & X d&
ABCD =93, lGar X Y d&h

> w DN



112.

113.

113.

114.

114.

Some engineered features are shown in the
following diagram. lIdentify the feature and
the likely direction of sand drift.

L AND

o
)

ot

e 28

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

bR

ghdldl & aX H fFd 1 fAFT syt # &

HiA-AT I §?

1 T 5°dYr 20° 378720t & &g 3cHfad g gl

2 F HURR AFEERT & &l HEl & FW
3cHfad g1 &

3 d yHAYIEl # Icofad g g

4 T e HEER # sACIEr & afaror
H 3cofaa T g a

Which of the following statements about the

hurricanes / typhoons is incorrect?

1 They originate between 5°
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

and 20°

s ciusse @89 & FeT 9 aa &

A HIY EER

f T FATR ERO0T

I ATAR FROT

AT U

FTHA fdetar TaRoT

T & & Fi9-31, @ A §F W dh &

m o O @

1.

2.
3.
4,

A turbidite deposit contains the following.
A Massive bed

B Lower parallel lamination

C Upper parallel lamination

D Structure-less mud

26

115.

115.

116.

116.

E Ripple cross lamination
Which of the following represents the correct
bottom to top sequence?

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

el NS>

E-D-
E-B-
E-B-

>00

TET S % P R ae & s
BT E3M X 3Uade, dC THATR YURT I
IRITAT Feh Y§ GcTeel I &

1. ore] Oftrer aur g@3e @ifca

2. afehd sffSTEar AT ST

3. WEHW UM TUT cRIT-hicid TGeRT

4. QAT ST AT AL

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

feiqor sqaedr va W8T yeR T ud FgE
ead &

) | smqeme Qroh A | addr
@ | @ aom B | garder amemie
(i) | qferer caeen | C | st
(V) | 3rgramg sgaear | D | sifdws arse

ot oot 3% & Fler-ar T
1. (i) —C, (ii) — B, (iii) - D, (iv) - A
2. (i) - D, (ii) —A, (iii) - C, (iv) - B
3. (i) -C, (i) — A, (i)~ B, (iv) - D
4. (i) - B, (i) —C, (iii) - D, (iv) - A

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

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

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

Which of the following pairing is correct?
(i)—C, (ii) — B, (iii)—D, (iv) — A
(i)—D, (ii) — A, (iii))—C, (iv)—B
(i)—C, (ii)) — A, (ii))—B, (iv)—D
(i)—B, (ii)) —C, (iii)—D, (iv) — A

el N =




117.

117.

3TUAH HAIET ar¥e d9 HT 8T Jgi urdm
ST &

1 IWH MY & 3SuThieaer &7 & I

2 HEMEPRI & FW, 35hicad & fadhe

3 off & IW FEI@N H

4 HENRT & 3IW, ACIEr A

The zone of highest

temperatures 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

average annual

118. ATEA 3derd gid o

118.

1. Sorare gfdeshardt affeadr JFd 7wy
ATGhAT A& TAT 3Adh 3T HTFEAROT
qur 3.9, &7 A a9 ITaH

2. godle dshdlcl AT JFd ARS
ATGhAT A& qAT 3A% IR HTFEEROT
JUT €.9. & H I ITaddA

3. ISl T WET H 18° 3. & 3ck H
WRT 7T ATgpAT AeNIT S gfEgor
qiReH &1 3R Al § 3. & A
auT 3Tgdd & ArY|

4. TS T @ET H 18° 3. & grayur H

WRT e AgsA [Qety o 3c
gfeas $r 3R afaehar §, o a3 &
auT 3TIdH & IIY|

Monsoon depressions are

1. mesoscale disturbances with strong anti-
cyclonic vorticity and convergence
ahead of them and rainfall maximum in
the NE sector

2. synoptic scale disturbances with strong
cyclonic vorticity and convergence
ahead of them and rainfall maximum in
the SW sector

3. mesoscale disturbances forming in the
Bay of Bengal, north of 18°N and moving
southwest wards with rainfall maximum
in the NE sector

4. synoptic scale disturbances forming in the

Bay of Bengal, south of 18°N and
moving northwest wards with rainfall
maximum in the SW sector
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119.

119.

120.

120.

121.

121.

afg cf@or Jcclfcs FAMR & 3T
A 9 SR d gegad fAgT s #A-
3cddRed e & gfas & 3Rk 1300 ..
# Roud & 650 @ a¥ qd feid g, o
Icelfesh AFERR & faEaror aifa §:

1. lcmlyr 2. 2cmlyr
3. 3cmlyr 4.  4dcmlyr
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:

1. 1cmlyr 2. 2cmlyr

3. 3cmlyr 4.  4cmlyr
e Aot A § Fa-ar  ffewdda:
ufaeerd: TRy §?

1. #Hg® oEe

2. 9Rafdd 3erR-92a

3. 3R

4, HHAAS IFISC

Which of the following schemes is
computationally unconditionally stable?

1. Leap frog

2. Modified Euler-backward

3. Euler

4. Trapezoidal implicit

ARG # T AfhT WA ATEA & R

ST &§ & Fia-ar gt gedr?

1. QAN I AF @ g

2. fasach yfdesrard qd &1 R& @ESHdr
g, cfaol @ i &

3. 3urmfeatll geTemer Sic ARar amemroT
¥ daeR B

4. FH 7oA & # ROT g1 AT AT
EIRECIN IR i B BT R]

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



122. T 500 A ured & g7 F ve gfgeemET D. Cumuliform S. Cold air activated
g over warm surface,
gRT & U, S 3cad] $r a¥% 10 m.s /100 then heated at
km, &y ET% ﬂ' gcdr %—, TeT Eiﬁlﬂ?ﬂ <l base and cooled
ATET FeaTeR geeh F4T 87 radiatively at
1. 1x107%s1 top.
2. 500x107*s7!
3. —1x107%s7! 1. A-R; B-S; C-P; D-Q;
4, —500x 107*s7t 2. A-S; B-P; C-Q; D-R;
3. A-P; B-Q; C-R; D-S;
122. In a square of 500 km side for an easterly 4. A-Q; B-R; C-S; D- P;
current, which decreases in magnitude
towards north at a rate of 10 m.s /100 km,
thwat_ is the_n?eavn vertical component of the 124. af forelt Fams 2 & NS T Figdr C2) ¥,
relative vorticity? .
1. 1x 10—45—yl T ol T HISAA &
2. 500 x 10™*s~? L [, C(2)dz T8 gohTsaT & T S &
3. —1x107%*s71 2. C(2)9om HE fe&r Sirem ¢ Sfer H
_4_ _1 . A [
4. =500 x107"s EIEGER) $r ATYHH FATS Bl
0 dC(z) :
123, AeT-ERET 3 West # Tt TS @ gt Sy T dsEEAREE
s 4, foooC(z)v(Z) dz S8t v(z) YAA-&T o5 7
e SS— 3raenyoT gl
A, AGISN | P. TR W & §3 YA W
3cUTT 124. If ozone concentration at any height is C(z),
B To Q. Fo Fagd & FIT G where z is the height, then the total column
ozone is
Al SCRTaHAT & ZarT  fafeRfae 1. in Dobson units given by fOOOC(z)dz
B & 2. given by C(z) multiplied by H, the scale
C. ¥AU &Y | R. IIeqAT T 9fasd & height of the atmosphere
. . 0 dC(z) .
3T W & & fooo—dz dz Dobson units
D.&aTEY Y| S. AT Tdg 9T TfhAd 337 Jy €(2)v(2)dz where v(z) is absorption
gaT, B 3MYR &Y FAg in Schumann Runge bands
aur 3R fafeora: ffad
125.
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-S; /(ﬁ
4, A-Q; B-R; C-S; D- P; o
oot P
a i s
123. Match the following columns pertainting to \«—\E/QI
the formation of clouds: T <
Cloud Mechanism . ' ~
A. Lenticular P. Large-scale lifting of Fer e q= TR

a stable layer

B. Stratocumulus | Q. Grows through
positive buoyancy
associated with

cellular convection.

T HACIRER T @ WG a8 &N v
THATA TREHIT g

qTEMAT UL aaT

V& TEed o

C. Stratiform

R. Forms inside an
organized wave
pattern

> w DB

QA e LT
Ffedasd aiar



125.

126.

126.

127.

1
e

1
{11

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. Rossby — gravity wave

3. Eastbound Rossby wave

4. Kelvin wave

giarolt alee Fa&id 31 &l SeRl W &

g T arel & i T SAT-SE d6 E

1. IRgHA ISUTRfETY YATd AR dur
ISUTRTETY fee HErR

2. qdl 3SUTRESEr YAl HETHEN ol
3suThfeaY g AGRIPR

3. ufRgdr Iwurhfeatr calfesd aar
ISUTRTETY fee HErTR

4. qdi 3SUTRTEHY HTolleeh TUT IEUThieatr
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

ar 4T g R N, 9T 0, S argHAsd A

WX g, iR gy Agl § Sefe wH T

CO,, CH, TT H,0 ditmeR arg &2

1. SARHAET 0] HRFd H FA
3GAMYUT FIA § Fifch 3ANT had Th
& F9T TIAFAT Fr FIfe Bl

2. agqmwﬁwyulﬁ%wa:ac—&m%
a@ﬁ?ﬁﬁqgm ST TITTAT ST
HIeam gl
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127.

128.

128.

3. efquAmH 3] fafeor & 3w Hid
g, I 3l Fual YR WAT &

4. CIAYRATOTEI 370] 3aReFd T 39eT
TRYAA H AR AT FIA §
FfF IeTeh HUA JhR WAT &

Why are N, and O, abundant in the
atmosphere, not greenhouse gases, while less
abundant CO,, CH,4 and H,0O 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

gLl & dgHSH & agdll FEAA & g A

R T AT FUAT & T HT-ar TqEr g2

1. MY FsHa afg 50 Rl w afega §
aer aifd § 10K ufa e

2. ¥ s oifa 15 A, @ i #Afeaa
g aur oifg & 1k ufa o=

3. 80T 100 fh.# . & &iT FEA-
SAFASS A AAMYUT F HROT FSHA
AgaqUT &l

4. Fd ag 50 R 1 T W IVAS
T AT ST §

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



129.

129.

130.

130.

131.

15 ¥. & 3adriad alel Bedlded ol Th
gfded W INHT aXd gl g fed 3@
AT AW H e 10 ¥, de g¢ Sam
gl 3T dWN & Sed &l arell s fohder
el 9T A7 (1 9. & 3Macteplel aTell olal &l
afd 150 Hrafa & gar § aur afd wa

HIaHIT T gEY & WY g 7 §)
1. ~2000 km 2. ~4000 km
3. ~6000 km 4. ~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

ALY FSUTRICSY UMd HETENER el 3TI&TT

qfegdl  Fweefedy  UAd  HENWER  H

Solchety] JeAfolael FSA HAg Fcgl drdl #

TIIATA BIcT | Jg Aher gem Il

1. oIQUTdl TUhdATA gial

2. gt @1 g gole g gl

3. Fwrehfeayr Ifg 3°C fidaR gl

4. gfegsr Feurhfeser welid AgPER H
Teharal @1 rerafeafa g

Bjerknes feedback manifests the warmer sea

surface temperature in the western tropical

Pacific as compared to the central tropical

Pacific. This may fail if

1. salinity were uniform

2. there were no rotation of the Earth

3. the tropics were cooler by 3 °C

4. there were absence of typhoons in the
western tropical Pacific

3eAFd HENEMER & 20-25 M Ies A I
ST dTell 398del FeRIhel 3Tddd SH!
feamersaa: 3fia aar &:

1. I AT ma

2. el a9 gaorar

3. IO AT Al FAUTAT

4. IUIYHAT
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131.

132.

132.

133.

133.

134.

134.

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

3RICATash & Hel HHead I Tgdlat:

2. 3R, W, AR, Shear

3. sfrareiRar, Foaq, 3R,

4. 3Rferan, Teax, IHTAET, oCCrAwherd

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

et woeadt & @ Hla-ar sueyEH
HAEAT FI Fsaad Ffafafticd wiar g2

1. 3¢, IR, Aede, Al RIcd

2. The, faegd Y, 3T AH, @l #ET
3. udl afarer, Reustes, dremsdier, ¥R

4. TSI, o, 9IS, cdalr

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

At adgat # feed sifawrawe g,
TaaIfar s TXIAT, TEsT X dar Sifad

I§ ThdT g7

1. HgeGr 2. Wradar

3. SEAYT 4. ditgHEY

In which of the following estuarine mouths,

the  hyperosmotic  shark,  Squaliodon
sarrakowah can endure and survive?

1. Mahanadi 2. lrravaddy

3. Brahmaputra 4.  Gautami



135.

135.

136.

136.
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HETEHST SToEcsl Td 3MadlG o adiaad
T, Fe(+ll) - Fe(+IIl), Cr(+ll) - Cr(+VI),
Mn(+ll) - Mn (+1V), @7 S(-I1) - S(+VI), &
3TIA] HTFHEOT  JGEATHT A fdelTar
P

1. "ed g Ued §, Ued §, Ued g,

2. ¥od &, 9¢d §,9ed §,9ed &

3. "ed §, d9ed §, "ed &, 96d &

4. §¥od g, °Ued §,9ed ¢, ged &

In oceanic redox couples of water column and
sediments, Fe(+1) - Fe(+H1), Cr(+Hl) -
Cr(+VI), Mn(+1l) - Mn (+1V), and S(-II) -
S(+VI1), 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

HFT Fofl IRac & FSHIAR Alfes) o
FHAGS H HOIAIS HT A& YalATTId
gl =T 3test & Ay, Ao & ged &
foIT fohcell HoFeT il 1 Taegenar &2

Ca® &1 "igdT = 10 x 10° A gfa fo.am.

COZ™ &Y Higar =400 x 10° Arer ufay fr.am.
Ca®" &1 |fshadT J[UTih = 0.25

CO3~ & HfshardT Ui =0.01

Ca®* HTTAT &I F{Fcl Foil= 553547k S ufeT #Hrer
CO3~ EXWaAT &1 HFd Foll = -527.9 foh.Sufcy
At

CaCOs(s) EX™aTT &1 HFd Foll = -1128.94
.S ufa #rer

R (Y f¥uti) = 8.314 .ufa f3afr ufa Aver
T=27°9.

1. 15 fRSufa &

2. 15 ufa A
3. —15fk.Sufa Arer
4. 15 S ufa At

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 CO§' =400 x 10 mole/kg

137.

137.

138.

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 CO% = -527.9
kd/mole

Free energy of formation of CaCOs;(s) =
—1128.94 kJ/mole

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

15 kJ mole™

1.5 kJ mole™

— 1.5k mole™

~15 kJ mole™

el NS>

gedl & argHAse # iR

NO; + H,0 - HNO; + OH X fa=am:
ararar. # foe aen @ Pead god
St @ (frufa A ) 3uder ae:
HNO;, —74.7; OH, 34.2; NO;, 115.8; daT H,0, —
228.4, Tt forserd o AT ST T ¥

1. g =fed 7@ gefr

2. dg had Ud &I gfed gefr

3. dg %had oo & ufed gl

4. g8 @ T Ta =t F ufeq gef

Consider the reaction

N03 + Hgo d 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:

1. it will not occur

2. it will occur only at night

3. it will occur only in the day

4. it will occur both in night and day

% A

Height
(@]

& g & Yl 3aeAr & SR Th A H
goTar ¥l sFEt A B,C, #H Wodd &Y
AT A Aetad aftia & asa &1 aa



138.

139.

139.

3T +++ TAT FOT ALY —— — & AT I
gl

1. ——— ——— +++
2. +++, ——— FAICUY YT AL
3. ——— e, ———

4. STITOY Ul 3TAY, +++, ———

K A

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. ——— i, ———

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

T YA YR agHAsd # U dfsd

SIgT & 3cHTA g Hagell HEH &l

1. Hagemr e fasa Fot ¥ ¥ g
EUy

2. Hagel Uy AHT FoT ¥ A gl
EUy

3. Hags 9 AT Foll & A gl
EUy

4. FEEHL W ¥ Had glel =RV

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
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140.

140.

141.

141.

AR afsA Awge aREwRor & e

JALTON F T PII-TT T &2

1. | sie 1.5k & S & Aftaa
gl

2. FSUTRHESY URIIMAT JAe ATEIT 3T
¥ 3cHfad giar gl

3. 3UISUIREEY YAl Sic STerdyd: 25°3.
# fua gl

4. FSUTHEEE TRITINH A ART & IR
ATYRUTA: 12°3. 47 15°3. & o9 &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

HIAT MR (x, y, 2) H gfafawm aqerhr
ag & fawg #

14
= L}(_y' X, 0)
(x2+y?)2
[T (2 + )2 = 1]
HfFTTT FT zGeH &
dv

v
1. — 2. -

ar r

v V awv v
3. Z-= 4, =+-

dar r dr r

In the case of two dimensional circular flow
in the Cartesian co-ordinates (x, vy, z):

14
D (~y,x,0)
(x2+y?)2

[Here (x2 + y»)V/2 = 1]
The z component of the vorticity is

dv v
1. — 2. =
dr r
dv V av %4
3. ——= 4. =+=
dr r dar r



142.

142.

143.

143.

144,

Feurhieagl #1 qURH fAeT # & @l

T 82

1. A Hags &30 &7 38F FSHA FEAER
arfcrefierar & Hfelel &iem gl

2. 35A &ifdst g & Hfeld gia gl
. giaadieheq alelsl &I 6 Bl

4., ALY F&TAT T 379&T HicadT qa
el 3w 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

4. Zonal winds are weaker in magnitude
than at the mid latitudes

w

TG & TS & Uelcd ‘d % al S Yol &
A A AP gl &1 fFmor & qd
3 a9 & 3.8 °C dUT 8.5 °C IUT FIJUTdr™
HH: 34.7 dAT 354 A7l fAHUT FT gdcq
‘dyy’ BT AT

1. dizdm

2. di>dg,
3. di<dy,
4. di= 08d,

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 35.4,
respectively. The mixture will have a density
‘dm’ such that

1. di = dm

2. di>dpy

3. di<d,

4. di= 0.8dy

9F dc & 9 HEMEPR & Hdg Hl laTolh

pH T &7

1. g #Agradal # Rl off 3T T &
pH & THATT B

2. g9g #EEHEr A fRdr o 3wy U &
pH & ar-sii=ar auf & 2ier 31w )
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144,

145.

145.

146.

3. dg HGHGl A TRy 3T TUH &
pH & o-Alear ast & 21T &A gl

4. 9 AGNEPR & frdl o 3T T &
pH & To-Al=ar aut & 2T &A gl

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. ltis slightly lower than that elsewhere in
the ocean in El Nifio years

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

e & & Fla-ar Taa &2

1. AP W TS Ty aUl argHSd-
HG Scoollael gof GiasT & ol IS
e g9 6 g

2. 3l e H miRaw AT w—a
1km a1 38% T d& faEaRka gl

3. 3cadl yed AR H gy AT wa
IAURY €l

4. FHad f@g AR #H Hagd fadey
HETHIR e Tgaelr ¢

Which of the following is false?

1. There is 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

Jadel & I9U 10-15 AL & YeAded H
IGLE]
SNaslid W 39 AT & 3937 & [ea § &

yEfAe  Adeey gfhar  Sigefisor g

SaeNeToT A WOl & HEY FHTAd H Ge:
1. oggerash, @, geg-3e, R
3. CABRI, STHENRT, A, oy
4. 39gUT, JeaHiisld, TRPH, Hidwi]



146.

147.

147.

148.

Bioturbation is a benthic process of relevance

in the redistribution of the top 10-15cm  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

oot 3ohal A fhad Foft TUEeRor s
JAT YA 92T & fAdhecad ITddR G
TR A ARG g7

1. Ghelsh— TSTHET — Tl — A
2. TETH Siell— WeTH Hi— SersT — JH
3. ¥RSI] — Aol ASid— Rehas — g

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

agAsdy A & Fag FEEHel #
TR & IR H FF 7 Tufaa fred
gfdarsr &, e I TS fawvor sons
1x10° a1 &.#. ufad &, § &1 Afecdied
Reea afa (goudAs TaeaRer aifa of
FEATT ) FAT §, I el hed & Al

20 AT AT, 82

1. 1#. ufa s
2. 5#). ufa e
3. 104 9fy o=
4. 207 9fy o=
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148.

149.

149.

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. 5md*
3. 10md*
4. 20md*

SEATSS & el & Udh THRT ITee

AT ST gl @9 & O 9a Fua/F941

&l o

A Fe R TG FgEes & 93 & 9
I g

B fAemar s aher faata 3cures & afta
|

C 3IeH & foIv 3aegs agr 1:100 (Fe : N)
gl

D @ # 3% Icules 3ifasiel =geldd
&A1 sl i M AT N,O T J=ROT g

1. ACdUTB

2. B,Cdurb

3. HAMEFC

4, HEF D

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

Aand B

B,Cand D

Conly

D only

el NS



150. faiz=T &1 gafaraT X

35

yarer () BEST T S
WENASe F1 dig Icgaor
wrewRee () A STel S S
fAus IcTeshl H ITX
gl

Fe-Mn (iii) g R
SR SelrsH g STer
faera

Ay gewrss (V) M HTFEEH STl
farera
1. (i)- A, (i) - B, (iii) - D, (iv) - C
2. (i)- A, (i) - B, (iii) - C, (iv) - D
3. (i)-B, (i) - A (iii) - D, (iv) - C

D

4.

(i) - B, (ii) - A, (iii) - C, (iv) -

150. Match the following:

Coral Q) Intense upwelling
aragonite of phosphate rich
water
Phosphorite  |(ii) Clear waters rich
nodules in biological
productivity
Fe-Mn oxide |(iii) Oxygen poor
deposits hydrothermal vent
water
Massive (iv) 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
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