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HIT \PART 'A’

1. A& da & 39rem T 1 grem?

B C D

===
1 & 5 “‘%
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3

1. What will be the next figure in the following
sequence”?

A B D

===

2. T& fafYse cgafyd o ey & fou: ddr &
Tear + oSt &fr g&ar = FRT T F&IAT + 2
gl 38 YR & ol g¥Ueh SIF (i Teh @l ol
Hﬁ@ﬁ)ﬂﬁ%ﬁ?;ﬁmﬁm >
oMl & F&AT — &R dr gen, fhder g
1. & 2. IR
3. O 4.31?5

2. 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 1s the total value of faces +

vertices — edges”?
1. Two 2. Four

3. Six 4. Zero

3. 3sgdl, HUR F Al ToUr o=l & Sifs
ol TeIdT g1 HURT T =TT Heqer I a1ty &l
1/3 aar foarg dr aifa &1 1281 afe o qei
Teh 1Y ToIadl TRFEH R ¢ dl gad ggol
ST Tgddl g2
I. 3sqel 3R FURT ¥l

2. o=

3. YT

4. diAl T @ry

Abdul travels thrice the distance Catherine
travels, which 1s also twice the distance that
Binoy travels. Catherine’s speed 1s 1/3 of
Abdul’s speed, which 1s 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

faard 3R 29 s & & @ 9 H = ¢
3@ FF A fday IR gy AT " A QU
Hd Bl ¢d IR g1 3A S A 6 €S A
A gl FT 7 O ST a1 FYT e T81 82
1. TAaRT 3ol didd g¢ H Ig I HY ahdl
gl

2. &9 3hel 6 ©C H IE HT HT TehdT ¢l

3. & Pl HI HAT & el

4. g1 g9 AT ST HAT ¢

It takes 2 hours for Tiwari and Deo to do a job.
Tiwart 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 1is
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 1s the fastest worker

HHTE 3TN &l Teh q@Y & 3o T &
e 3eTER S« m I gl el STATfhd &3t
% &THel FT I &2

N

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



V3 :4
8

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

TUeh Joldmar 36 fohadAl/ger & Told gu Tl ChTH
& Uch Tog ol 8 Uches H dAT TATWHIH ahl 20
Ahes H IR Ll &l CelchIA Sl oF:dTs

fohdair 82
1. 120 #HT. 2. 280 HI.
3. 40 HI. 4. 160 HY.

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. 40 m 4. 160 m

U TgIG f(x) dl x—5 VT x—3 AT x — 2
T AT A 9T 1 T AV Aear g1 e &

T g SEIC, BiT-TT 8 Thdl g2
L. 2% —10%% +31x+ 31

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

AW

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

Ueh JalTehX dfge@T dlel diedlg Togd 0.5 #.
AT dlers dar 0.1 #o. AT FAs &
Aifedr =it §, 391 MY T T 39T FIe
I (ATIhA & TR =lel) SRy I g1 59
dTelld qUT & @ 8T g, d¥ 3Hh Ul &

AT (g7 HL H) fohder glem?

7

0.1% >3
i 0.5
7

? 05
« >
10
1. 40.0 2. 204
3. 194 4: 11.3

8. 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?

\ 0.14 s
0.5
7

§ 0.5
<€ 10 >
1. 40.0 2. 294
3. 194 4. 11.3

few arT P37sr 7 8T AC W T fdeq D 39
YR & f& £ADB = £ABC, 8T BD &l oidls
(T ) §

A 6cm B

1. 8 2. 6
3 3 4. 4

D 1s a point on AC in the following triangle
such that ZADB = £ZABC. Then BD (in cm) is

A 6cm B

(b =
s OO
= N
= N



10.

10.

11.

11.

Ueh q&deh H fArfafaf@d sae 4 e &
l. 39 Y&d® H 1 3HT HUA g
2. 30 GEdS A 2 30T HYUA g

99 37 JEdh H 99 3HT HUA ¢
100 38 TEdS H 100 3T HUT ¢

SAH ¥ i TT HUT Tg! g7
1. giar

R CERIGER]

2. ggell
4. QET

A notebook contains only hundred statements
as under:

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

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

Which of the statements 1s correct?

1. 100" o
3. 99"

T & ®ad f(x) P x & TTY AT AT B
x = —1 W dfgd2ld SaRT Holed T Al ATd
EAISR]

100
10
1
0.1
0 1 2 3
1. —0.01 2. —0.1
3. 0.01 4. 0.1

The function f(x) 1s plotted againstx as
shown. Extrapolate and find the value of the

function at x = —1.

12

12

13.

13.

14.

100
10
1
0.1
0 1 2 3
1. —0.01 2. —0.1
3. 0.01 4. 0.1

Ush HeGeh Ueh 30T H ol 1 Hiel &I gl da
FAT gl FH T A fhds 3o & T8 10
A g W Fya fher foog w0 uga dea

A frog hops and lands exactly 1 meter away at
a time. What 1s 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

3 IR bl HI FEIAT & ddd H oI9H
qeel 3R WA I FT USRS 408 TUT ST
& 3Pl P U 28 gl TH FEAT &
golld TATT &l 3 SHIS o b & 3dar @l
sH g fodar T did TIT &1 37 CBle &

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 1s 40 and the
product of the middle digits is 28. The
thousands digit 1s 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

Uh gcd W fde=q A, B, C, D 8, dUT AB=5
AT, BC=12 THAT., AC=13 HHI. T9d AD=7 HHI.

g1 d9 CD &l AhedH AT ¢
1. 9T, 2. 10 9T
3. 11 94T, 4. 14 9HT.



14.

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. 10 cm

3. 11 cm 4. 14 cm

U AT 9 99 T 31 (U7 9Nt H) & Fa F

IR 899 &l SI§ YT & SIoA g3 30 aAY

fOar $r 3my o1

1. 31qUT 3{Tehsl & &RUT AT gl hr S
gohd]

2. 27aY

3. 299y

4. 319Y

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. 1s 27 years.

3. 1s 29 years.

4. 1s 31 years.

quﬁmﬁtﬂﬂigu Teh el hl dell

H BYd teh oI B¢ ¥ g6 8R-¢4R U+

T &1 Ifg aET 98 T 9rell &l 3 dr e

dd 39 dd & GecIHTT heg,

. 9l & Sheg H & BIT EdT 8

2. YTl &I #AMET 9o & I JAald ad
gerar Jrar gl

2l

3. O AT & A SATAT g 3dd:
% heg UX dI9H AT SATT gl

4. TS YAl AT gl doh =i R&gdehdr
ST § dUT 384 dI¢ 9T ST gl

Water 1s 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 1s lost
and then moves up

| 74

17.

18.

18.

19.

m X n SHIs JI ISl dlell Teh dichelc O3 of

S ¢l 30 qOT ®T H gUS A5l H e
A & o0, 69T Teh & FW Teh W, fohddd
SR ST B9, SHhT IMUTAT oA

1. (mXn)

2. m—-1)X(n—-1)
3. (imxn)—1

4. (mxn)+1

A chocolate bar having m X n unit square tiles
1s given. Calculate the number of cuts needed
to break it completely, without stacking, into
individual tiles.

1. (imXn)
2. im—=1)X (n—-1)

3.mxn)—1

A

4. (mxn) +1

fhdr 9aeT H [dffedd 8T ¢ 9 Teh I v
&l AT ol A I WefoT AT * 3TTER
qrAT SATaT &

t 0 |1 2 3 - S 6
v 5 6.1 91 137 206 308 414

PIRNEIED 311‘@‘&’? I JFATId A gu IGES]
H ¥ -1 Faled ¢ dUT v & ST Fl
T ASSAH dfold &ddl g ?

1. v o t?

2. (w—75) « t*

3. v=0>5¢t+4+t*?

4. (v—5) = (t+5)?

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

t 0 1 i 3 4 5 6
v 5 6.1 9.1 137 206 308 414

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

[ progk®

2. (v —05) o t2

3. v =5t +t4

4. (v —>5) = (t + 5)4

Teh HIgfehel T T ATET GRS 200 AT, &
dUT 38E Jedld AT FHIT AT AT 6 JAT.

&l I8 A §U foh Tga el LT &, 39




19.

20).

20).

21.

21.

22,

QUIRY H el & Tl el &l ofars7eT fehctell
I (g7 AL H) dA1gd?
1.
3

600 7 2.
3600 4.

1200
1800 7t

A bicycle tube has a mean circumference of
200 cm and a circular cross section of diameter
6 cm. What 1s the approximate volume of water

(in cc) required to completely fill the tube,
assuming that 1t does not expand?

1. 600 r 2. 1200 &
3. 3600 m 4. 1800 &

Teh ShiFd o Hel T & Tgel 2 T FTIT W
R% &I ¥ & dAT AV 3T W (R+10)% I &
T IR & 33T fhar | Iic $el FI F

AT aISeh 3T T (R+5)% g db dIfver 37T

el g7
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 1s (R+5)% of the annual income, then what
1s the annual income ?

1. Rs 2.5 lakhs
3. Rs 4.0 lakhs

2. Rs 3.0 lakhs
4. Rs 5.0 lakhs

HIT \PART 'B’

gedl &I JoledT H I FT ALY Uoled A &
Fifh i

Ush 39IE ¢

1

). A TSR & &l

3. & 9T T g B
4

FT hIS gdell ¢

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

1. 1s a satellite

2. 1s smaller in size

3. has lighter crustal rocks

4. has a thinner core

ITIR-5h1S IRUTAT H g2dl AT T&cd &1 g
I Jelell H

1. HHAA g 2. 38 B

3. &S 50% g 4. FNT 25% gl

22.

23.

23.

24,

24,

23,

23.

Compared to that on the surface, the Earth's
gravity field at the core-mantle boundary 1s

1. the same 2. higher
3. about 50% 4. about 25%

30% HIACISC I FalCol-HIACrse Al H

Helcd g olITeaT
L. 3hgles 2, 3Dglee
3. 4.0 g/cc 4. 5.0 g/cc

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

1. 3.0 g/cc 2.
3. 4.0 g/cc 4.

3.3 g/cc
5.0 g/cc

el A Wllgudehd AUTUH & Ao FHgl I
STd 872
1. 99er ).

3. dIgT $IE 4.

GERIRIGIE

AR FI

Where do you find rocks of ferromagnetic
character 1n the Earth?
1. Crust 2,

3. Outer core 4.

L.ower mantle
Inner core

fFT YAl 9 [TIR:

HYT I: Gl &l ol &1F T TITROT I

bl 379aTT el H Yool gl

FYA 1L FAT I W AT TSI A

eehT  &el ST B

1. AT 1 AT I Ter g: 1 ahr <Jrear 11 dar
el

2. FYUA 1 AT 1T &; R 1 ST IR 11
Tel LTl

3. YA 1 JAT [ ITd gl

4. FHYT [I00d ;11 Ter ¢

Consider the following statements:

Statement I: the variation of the Earth's

magnetic field 1s stronger during the

day than that during the night

Statement II: Magnetic materials become less

magnetic on heating

1. Statements I and 1I are true; 11 explains 1

2. Statements I and Il are true; but 1l does not
explain I

3. Statement I and II are false

4. Statement I 1s false; I 1s true



26.

26.

27.

27,

28.

28.

3Td SRATRAT a.F. TR HI Joflall H 37eq
IRETRAT 3.9 Fﬂ?‘rmwﬁrquda’l?‘l‘r%
. 3eUdy IMd o TTY JUT Sl ITHAr

deh &I d¢ grdr gl

2. 3TIAX A o HIY dAT THRAX 9 el
el

3. AT ATd & Y JUT THREGT 94 ohdl
J

4. FATA IATd o 1T JAT Sl THAr deb
g o 91l gl

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. a higher speed and penetrate deeper

3. the same speed and penetrate deeper

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

Hehdl & HGH H FHHHU AGIAT S S
3

1. 3eTch YRATT & foT

3dh! Foil & ToT

3eTchl digdr & felu

3oTch! IRETRAT & foIT

A

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

1. magnitude 2,
3. 1intensity 4.

energy
frequency

HISHTS H 37T, 2015 H gC RIS EGIC]
fa=Ter 39 $RoT g3t

1. 3=d digdl a1 THR 3¢

2. 3= GRATT qur AT 3¢TA

3. 3T URAT dAT 3Hf8dhg  $r ke
4. AT 3EH dUT 3HAhg Fr el

The severe damage in the April, 2015

earthquake 1n Kathmandu 1s 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.

JleC &l Jofell # g 8
. WEAAX dUT HHA I

JUAAL AT Hfﬁch SECaR
goh AT 3O Tl
goh AT S Jeehrd

=

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

FE 98 F 5cmx5cm X 10cm WIS &

IIdH &FAthel dlel Helehl & 3JR-YX HAGI
R gfaeehdr 8§ Q g 34T @Wus & 3ITIdA
aThol dlel Bl & JAR-GR A
R IGEICIRIGELIE TS Eﬁ?ﬂ

1. 2 Ohms 2. 4 Ohms

3. 8 Ohms 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 1s 8 Ohms.
The resistance measured across the faces of the
largest area of cross-section of the same block
1S

1. 2 Ohms 2.
3. 8 Ohms 4.

4 Ohms
16 Ohms

T 7 O s ey AT THT & Hd JdoUr
HEICAIU-AGIGdId cFehl o YRHAT & TohdT ol
ST Hehd?

cdiq A1q HITHIAT T 3A

JHGT 3adre, TA&9oT T 3
AUET Tolc IMTd H ATIdA

AR IRAHAT H REA Td YT
afaar & gfg

g B B2 =

Which one of the following cannot be related to

the end of subduction and 1initiation of

continent-continent collision?

1. End of i1sland-arc magmatism

2. End of marine sedimentation

3. Drastic decrease in the relative plate velocity

4. Increase 1in the rate of erosion and weather-
ing at the convergent boundary




32.

32.

33.

33.

34.

34.

AT faaafae Aaamar & F fohgda 0F Adoar

Fhel & U AT HT UAehdr g e

A g
1. HEICdIHUT 3feqqre
2. HATTEA a7
3. TSI 3UTd

4. TATERT 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

AN G A & @FT gl & geled 6 I
W, TS HIS FecdH BlIM?
1. UAH (5.25 IMAfd g F.AT)

2. HITST (3.94 AT.UTd T H.HY)
3. 9%l (5.52 ALY T H.HY)
4. Y (5.44M9fq g1 F.A)

Given the densities of the following planets of
our solar system, which one 1s 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’)

fadfae 3cUT carT qudl i gfigd 379eTT

qIGHSIT CO, I A FIh AcAIRIoT HI AR

LT & lfh

l. Yddehd Y F IgHASAT HIROT AT
g ST &

2. gyl @1 a1 A gfg gidl gl

3. @ Rafeee @fdsl &1, Taafas 39sy

& ToIT Idd 3JAATaoT]
4. ©CAT &l THAT 9|

Ql

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

35.

3S.

36.

36.

37.

31,

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

YraR & gred [T et # 8 fhad grard
HURIZH hl Tl bl JTTAhdT 8?2

1. UUSHISCH

2. HEY HGMENRI e ddlecH

3. SIAMCABCH

4. fheaseq

In which of the following mantle derived rocks,
one 1s likely to find mantle xenoliths?

1. Andesites

2. Mid-oceanic ridge basalts

3. Komatiites

4. Kimberlites

HET 3{Collcah heh I Gl b FHATHT 9
H gahrd HIT gfegar qrdy St g1 0F &
3Tt 9fAAT $HigTeqa q@st A ol &
gad g Sd & il
l. $HfgFTqd H AGEERI &I 3H{Ecdcd ol AT
2. HiSIAYd HETHHGT qUCT AT AT g3
aﬂnagsqaiﬁgél
3. ShisAYd HETHHGT qUCr &l Uelcd e AT
4. PETTqd H ALY AGHHG Fchl Fl
AT Edca gr T

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

gl i qudl H AgRIOT FAIST 8T &
. dcled T4 afim‘r CaRT

ATATT TG 3cshH HRAT SdRT

dofed Ud 3cshH M T

dolel Ud HTATTT HAT SaRT

= e

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

Hehd ST FTHSTFT &

. 2«7 fawgor
2. ded fa&wqor
3. Y-HIR fawygor
4. IR Ta®9OT

Earthquakes are an expression of
1. wviscous deformation

2. ductile deformation

3. semi-brittle deformation

4. brittle deformation

JAISTIRTSE ahl 3UETT tesl H S daT hol
e aifa & arRa gidr g it
. IASRIRTSE H Jo=r # sl &

dolicd

e 9 3PT 3IEIUT 0N HcATh

gl

2. st H oIl H IASARIZE FT Teicd
3 § W 3HHI IHIRYOUT I[UTTh
s gl

3. IAIEERIEE desll T gooh
ITEYUT 0T TS B

4. YAISTEARTST dUT dssl Sl & Helcd HHTA
& T Jlesll I AIFYOT I[UMTh IH&F &

g qiqi: 39

S waves move faster through gabbro than

granodiorite because

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

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

3. granodiorite 1s lighter than gabbro but has
higher shear modulus

4. granodiorite and gabbro have similar
densities, but gabbro has higher shear
modulus

Wﬁmﬁﬁﬂﬁﬂﬁﬂm

faffiesr 3l 3requrdt & |y dregeasia g
Jfasfa gayfeshr & Jfehrd

Hﬁr?ﬂ’lﬂ?ﬁl

AT dredcdsig AT

%ﬂﬂﬂ7HaTIFﬂE‘ﬁh
dreigedoid T el AT

= L P
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40.

41.

41.

42,

42,

43.

Pebbles 1n 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

agASAT A & fEd sifdsr AtashAr @
ged HH H <IIRRAd L (a) B HI, (b)

TqaIT dar, (¢) AT, (d) RSl dehdld

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

Tﬁﬁ'mﬁrﬁ@rwm%‘:

l. HFECRTT AGEHGT hfoded 3T qd i
P 3ms' Hr Ifad & gRafed gidar g

2. ﬂﬁ%ﬂmﬂmﬂﬂﬁﬂv?@dﬂ T qa

NP 20ms' &I Ifd G gRalgd gidr gl

3. Wﬁmﬁmﬁmﬁv
dAT T dWETCEd A gl

4. AT g8 H IRGdT AT
A& N T AT 47T gl

One of the following statements 1s 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 1s less than the
depth of the ocean

4. Change of Coriolis force facilitates
atmospheric Rossby waves

die] IRETROT Jegad gl &
1. 37dfeise 3wTahicae fafetor 3rfaAeeron &)
2. gfa€fad 3EATR—-cT anT|

3. 3SUThicdg o 3IR-UR AT 3SHA cdRT|

4. gdd FINAH T gRT|




43.

Walker circulation 1s manifested by

1. 1nherent tropical radiation characteristics
2. conditional instability

3. non-uniform heating across the tropics

4. weak Coriolis force

44, AFT FEIEHAGT YR H FlT-A 37 =l 8

44.

45.

45.

46.

46.

AR Heet g2

1. IR GRT
3. aa'i%mﬂﬁw TRT
3. UdAPSIH SIT
4. U¥ YURT

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

frdr S de W 3T 96 TR 3ifha g1 Ife
39 dY, old Ydig & 3§ Tdl & AW, AT
sgq 38+, gl Fr wRear 0.01 g ar a
di¢ Sl TAX 39 AT AT 3% g, Ielehl

IeRIgTcd SRETRAT F4T &7
1. 14ay 2. 1049y
3. 1009y 4. 1000 Iy

The high flood level 1s marked in a river bank.
If the probability that water flow this year will
equal or exceed this level 1s 0.01, then what 1s
the repeat period of floods that equal or exceed
this level?

1. 1 vyear 2,
3. 100 years 4

10 years
1000 years

YA IRAT FXd T gdl & 399g, S
trzﬂ’raﬁ‘rﬂagﬁra?ﬁamomﬁéw

URGhHATT FaT &, &I TAEIOIh  TRehHT
ShTolT T g7

1. 249¢ 2. 60 fA«C

3. 129¢ 4. 100 TA=IC

What 1s the typical period of revolution of a

polar-orbiting Earth satellite, orbiting at a
height of ~700 km from the Earth's surface?
1. 24 hrs 2. 60 minutes

3. 12 hrs 4. 100 minutes
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47.

47.

48.

48.

49.

49.

Sid Fdls ¥ Ueh gal Yol & 37T o,

1. 3F JIdeT dUT dY, &l ged gl
3% 3Adl dUT dv, &l ged gl
3GHT HAdd d&dl g oidich dld gedl g

=

3T AId gedl g Sldich diJ §6dTl g

When a parcel of air descends from height,

1. 1ts volume and temperature increase

2. 1ts volume and temperature decrease

3. 1ts volume increases and temperature
decreases

4. 1ts volume decreases and temperature
INCreases

3cal My H efiddral & AT —16°C r
HAATT (@T 36l 7oA 78T RN Tgac! &

3 S9Ig & FUI:

1. ohelsT
2. 3cl '\’:Eﬁiﬁ'ﬂT
3. fdsed
4. HolehT

During the northern hemispheric winter, the
—16°C 1sotherm reaches its lowest latitude over

1. Canada

2. Northern Siberia

3. Tibet

4. Sri1 Lanka

gt A 3P AAward & Y §1 gHE <
& @A # O FHF-TT 39T F&™GAT &
SRl HI AT & §T H Tel g7

gl feFarele, dleeid, dmgler, fgHeTegaR
Hﬂmﬂ:

l. 94, §faie, =al, fgaeie
HoTol, gad, #Aql, f§Ag

= N

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



50. &7 I FeT IRTSEH & fhd FEAR fatas

q 3TaddA AT 31fAg

¥,

& HFd gld

=

oo

;5‘\.

4
!
\
&

!

:

X X
w X

b4
x|)
b

s

% x
 Lalp

2. A
4. C

50. From which horizon of the given soil profile is
the maximum solute flux released?

=

B

B

7 Joe.
v/ g,

e~

x N XN XN XX
w A K Ky
X X X X X

1. O 2. A

3. B 4. C
51. 3R FI NP TYellhRd Jshd SHI

TATETOT B

1. dge faei™

2. YulTel {989

3. 3Sedig f8ig

4. fog AfeeRr
S51. Coarsening upward sequence is a characteristic

of

1. aeolian deposit

2. channel deposit

3. deltaic deposit

4. point bar

52. fAeg & déT 37 T ATSAT AT 18 §oIR
aY qd HEId: 39 FROT HHidd §‘é’

1. AT 3cUT
2. dT I
3. WHg TR H PRIGT

4. THE TR H FEleaT

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

1.
2

continental uplift
coastal uplift

12

3
4,

sea level fall
sea level rise

53. TeHde TITHA I 3Tddd IIAT & Jg 3ifehd

S3.

4.

54.

SS.

AT &

1. 3Idey fgAIe
2. ddEY fgAG

3. ALY §AlG
4. AR ¥iq gure

The following marks the maximum limit of
glacier advancement

|

2,
3.
4.

terminal moraine
ground moraine
end moraine
outwash plain

Fe daT Si fdgld THr WAl H Sid TIRAT &

7= aﬂam’r H I Hla-ar

i

AT g2

e >YEATRIT> RAfewelsee
>SSl helolelc

SISaheiotole > RAfeRIheloreie > YT Rt
>3TATEH

RAfoamooee >IEBAIRTA >sEAIheloTele
>SIYIcH

IARTA >sEdAwaree >Afasmelsee
> SIdIcH

Which one of the following sequences of
organism abundances 1s likely 1n a marine
region devoid of Fe and Si?

1. diatoms>radiolarians>silicoflagellates>
dinoflagellates

2. dinoflagellates>silicoflagellates>
radiolarians>diatoms

3. silicoflagellates>radiolarians>
dinoflagellates>diatoms

4. radiolarians>dinoflagellates>
silicoflagellates>diatoms

Stefarg  9Raded & ddA  Efeewor A

3EThieeh STl Jof T HAged ¢ 3Hh

I. 9N ded dUT 3 & JoA:fdeRor & SRoT

2. T39har vg a&ur Sl 94Ul & 9iREgor &
HIOT

3. FSHAT T FHAMYUT JUT TATATAIIT & FHRUI

4. 379 &Ml STl & HifFIAAIRIOT &
HIOT




53,

56.

S56.

D

i

S8.

S8.

In the present perspective of climate change,
the primary importance of the Antarctic bottom
water mass 1s 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

IO STeldry JIfIehIoT & HTAR AW &

1. JSUThICSg ARHHA SToldrg

2. ISUIh{Edg UHHAC SToaryg
3. 3SUThICEg YSh-IUTSH Selary
4. ISUTHCTE TIAT Seldry

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

sgeh! 39TEATa aRAr 9ol & JamHT dellcda
$r e g

1. 99rd dur f&afcasa

2. faau

3. T STerATer

4. Grhide dedy

Evidence of progressive aggradation in a

stream channel 1s the presence of
1. falls and rapids

2. meanders

3. braided channels

4. mnatural levees

ST dT H T IdASe WUS Hl dgd AR &

T Fd W dg Hlg YT IR oIal

fe@rar] srRoT §:

1. JASC ST doIdled g T Ilded o e
ag FT Td%el Tel gl

2. IPAT3C Gl & TUT doF TR 8 fawd
BlcT &

3. Sifed 9fddel Jedreddr HIAT $I WRIsd
A & T gafea =8 B

4. JASC H 98T AR s Ufdddl 3ceed gl
h{dl|

A granite block 1s subjected to external load at
room temperature, but it does not show any
visible crack. The reason 1s

13

59.

59.

60.

60.

61.

61.

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

2. granite 1s 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

Tfase dur ARG adr A
ClfSilgelst 9r AT STar gl SRS A
ColToldldel ol @l dTdC g

1. OIITTaT 37T & AR
2. 3T YIcrvsh

3. 3f8e Ffcds

4. O+ @Issh

Plagioclase occurs in anorthosite as well as in
granodiorite. The plagioclase composition in
granodiorite 1S

1. more or less similar to that in anorthosite

2. more potassic

3. more calcic

4. more sodic

FARIhel & T Hedichel I A goel i
arelT Yepreld: Tfehd 9ery g:

1. Tefdd 39IEr ST
2. =ifad 39 uere

3. 9 sifed sa 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

3G &g & ddd H HUcHiY Sl dlel didd
7Y FRF &

SNHASNT HY, CFCs TAT FATDTA

YT FHAATIASAT HE, H,0 T CO;
CFCs, H,O g1 CO,

YT HAQTIHST AE, CFCs 7T g2
SEaK)

P L e =

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,O and CO,
4. Polar stratospheric cloud, CFCs and
sunlight

GEC] cueé«#isu H FAET & H dfcd SEERe

qIYASAT TTH &
1. N,, 0, N0 2. N, 0,, H,
3. Nz, 02, COZ 4. Nz, Og, Ar

The major atmospheric constituents that are
homogeneously distributed 1in the lower
atmosphere are

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

N,, Oz, H>
N», O,, Ar

FEEdIdT {UUer & IO 15 km H AT

HATII JaoTAT T 872

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 1.

30°C/km
100°C/km

Ueh JAATAT deX@r 3Idd: Al g Jrdr g
Faiteh MYHIA T 3Rl HWhA afd & 3H
$IRUT 8IT &

1. O & Waddd
2. I & I9ddd
3. a3 & fAade
4. I AT 9§OT

An 1rregular 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

FEEHAGT IREWOT &l foRax  aifaRfierar &

foT 3mmaRgss SROT H F FAAET Ygel
qgdled:

1. ©elcd YAUTATT hI I

>EAIe] &g Yaurdr3il s el

AT Sel Gail I Tl

&ifasr era gaurart fr Tl

= e bd
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65.

66.

66.

67.

67.

Identify the most wvital 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

hefRIet (fafderer wa |g&) 500 #ex 163s
eh 3ehl P Hhcd & AT VAT IERISAT

&Td &I gol Ild &l SHTAIT d hgdld o

1. credrdr 2. EId e

3. &I Holcd) 4. SId YhRT
Cetaceans (whales and dolphins) can dive as

deep as 500 m and tolerate the pressure at
such depths. These can therefore be called
1. barothermic 2. barophilic
3. barotropic 4.  barotypic

JehTRl TATUT H JTHHRAYUT YihaT [Heed
gt &:

. dg Ush old-Adiiad 39T9ad 9 gl

2. Y&l TdgleT 83 H dg Ueh cIradeh
HTFESTT Ed g

gg 99U & Teh IGTYURUT JIEERT YhR
el

4. guhRN &7 # 96 Teh HeAed T g

('S

The process of chemosynthesis differs from
photosynthesis as it 1s

1. an inorganics driven metabolic mode

2. a vital oxygenic means in the aphotic zone
3. an unusual detritivorous mode of nutrition
4. an exclusive event in the euphotic zone

68. TETdH HHGST ¢

1. 3fTehfcan 3TeSTol
2. 3cddl UATd HGTEERIT 37 3Tol

68. The densest seawater 1s the:

1. Arctic bottom water

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



69. FEHHGT H $gl W YHW dMI9UNe $ A
3TAdH g7
1. STHEIRTET W
2. 30° ¢ YT 30° 3 W
3. 60° G dAT60° 3 WX
4. gal |

69. Where 1n the ocean 1s the main thermocline the
thickest?

1. Equator
2. 30°S and 30°N

3. 60°S and 60°N
4. Poles

70. JTaifed, STeolladd Ud STalllSH® Yfshdr I
SIS Tidel AT FA: &
1. Flefdc, HIEHRISE, Tohlos

Fldlde, HohISs, BIEHRIST

BIEBRISE, GoWhIes, hldidc

BIEPNRISE, Pldlale, Joblos

gt L b

70. 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

HIT \PART 'C’

71. 5T “Xpos AT dAT Giaar” ASAT A Hid-ar
BT Fe;Sy JFd Wielsl ¥ HIT g7

1. 46.7, ﬁg’faét 2. 87.5, Mglerse
46.7, ASATST 4. 87.5, QIgellsc

71. Which of the following “Xgs value 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

72. G@fAall &l 3I9d JId  Jhreid EIPTHﬁ a
ﬂﬂﬁd Cog
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72.

73.

GG W%ﬂﬂw
A |ofEe | P | 3= 39R aur 3med
CRIEG
B | wmmemse | Q | srcders gdaa
C | Al | R | d9=ecer =safaexo
guoy
D | dfds | ° | & Reiua
. A—-Q:B-R;C—P;:D-S
2. A-S:B-PC—(:D—-R
3. A-R:B-P:C-S:D-0Q
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 | Carlsbad twinning

C | Nepheline | R | Patchy interfere-

ence colour

D | Sanidine S | Straight extinction

. 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

TAH X H S AT SAGRA g3l & TaH Y
A & 1 Hd=iaAs el 4 gﬂﬁd Y

X Y
A. | eSdIESeH P. | geg -
T Taolige SIEIC EC D
B. | syrAersey Q- | FfFgaeT =
T TaeldsT de
C. | der s | R | dfoRess
¢ eI q-9sH &I 37d
- -~
a:rﬁéﬁgaa
D. | vfzgmerr st | S | FeflRmg &
I gy 3
. A~-R,B-S.,C-Q,D-P
2. A~S,B-Q.C-R,D-P
3. AAQ,B-P,C-S,D-R
4. A-P,B-Q,C-R,D-S
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73. Match the fossil events given in column X and
geological time 1n column Y.

74.

74.

19,

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 75,
pedum
D. | Appearance of | S. | End of
Ediacara fauna Cretaceous
1. A-R,B-S,C-Q,D-P
2. A-S,B-Q,C-R,D-P
3. A-AQ,B-P,C-S,D-R
4. A—-P,B-Q,C—-R,D-S
(a) 29% WISk Tolloldield, 40% &R
hesTdiX, 15% aifhald, 12% TioRId-
3TAMSE JAT 4% 39
(b) 45% ToTAATFAT (Anys), 8% &R 76.
hostdR, 30% dodiesl, 5% gld o8, 8%
JIIICISe JdAT 4% 39T
SRIFd Fellde dled FeASOIS Al & 3UTFd
ATH ShHAT: FT 87
. UUSTHISE dUT {ATdse
2. dfthfelellse AT TUSTHTSS
. BIATTSe dUT 3ATSe
4. SHlec dAT {q@isc
76.
What are the appropriate  names
respectively, for  fine-grained  rocks
consisting of
(a) 29% sodic plagioclase, 40% alkal
feldspar, 15% nepheline, 12% aegirine-
augite and 4% opaque
(b) 45% plagioclase (An,s), 8% alkali felds-
par, 30% quartz, 5% hornblende, 3%
biotite and 4% opaque
1. Andesite and Rhyolite 77.
2. Nephelinite and andesite
3. Phonolite and Dacite
4. Basalt and Rhyolite
| 3R a9 9d T3eT & Hgoliald e Aell
717.

T THIChIhIOT g3, 3ol

3MYTeieh 'St/ ™St

3‘|ﬂ:|:L-||r| iﬁu—a_-l qrar Igr| g SH hRUT 6"‘

gohdl ¢ b T da/segia

1. 7 9@+ h

g

Rb/Sr 37Tl & T FHIChIhd

VSr/*°Sr - 3TeIaTdl ary

c rl-lu'u'

% fﬁ*‘

g4

3. ThIChIhIoT o FHT *°Sr hr JoTeT] H HeeT

8”'Sjr HATATT &l 3dfase R
4. YU 9T 9T TR H AfaEarioa §?ﬁr|

Two cogenetic igneous rocks crystallized 1

billion years ago, yielded different present day

7Sr/*°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
*’Sr compared to *°Sr during
crystallization

4. have been emplaced at different levels in
the crust

fordl oo @idst & XRD Ufd®T & $& JIH
Mel & fATeR TP 111, 200, 220, 222 AT
311 A1 oMl & fafAd eEieafd @ g
fasey A ST Tohar & T 39 @fasr &1
. U 3HICH S5 Il gl

2. Uh AY-ALA hIg A ¢
3. U AR-ALAT SHs T ¢
4. U HI-ALA s A gl

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. a primitive unit cell

2. a face-centred unit cell
3. abody-centred unit cell
4. an edge-centred unit cell

A faelyor H 13 gold 9iaerd
arsqefiell &l g2l arelT @iAao g

. FRISC 2. dIAese

3. rediedled 4. UFhEA

A mineral showing about 13 wt% volatiles 1n

its chemical analysis 1s
1. chlorite 2.

3. pyroxene 4,

biotite
Amphibole



78.

78.

79.

79,

Sadi F9Y, St $T JPR & Wil &

[T Agcaqul &, 9%

1. STl &l &I R ShATNId FaUed

2. THiceh FHTAT S Widolleol ld &d
9faedd H IRONAd 8T gl

3. EAAASHIT ST ol hH glT, AT Wlidoiiehor
#d gd & Jufderdsr # aRunfadg gar g

4. A JT T FIUA, Al iAo 0T Hd
ad & Hadd #A gRUNfAT g &

3ol AT &

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

:

Temperature %

1100 C

Ab Weight % An

cfdgce d¥ Hedlsc-3Ardise & fauw & =

FHCTS WaEyT T A fdeq a dUT b HAT:

gfafafeca aa &:

l. FE-3URYT Yg 3odlgc dUT AT
UTGEATHT & doldd ATaud

2. AT P FAlde  JAT
Colfotdlereld Sl deide

3. @l Hg-39Ud Colladlaoidl sl dadrde

4. @ Hg-39T8Ad ITeladl I Felde

Hg-39Tead

%

Temperature %

1100 C

Weight %

17

30.

30.

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

2
Sr=30pp\ A
B‘;*El

|

del R &r @ 39dfear T, daT T, daT T
faaRer a1y D, &1 R, T, @2 T, & aifad sr
gigard HAA: 10, 20 IAT 30 ppm &1 A W
Ife ST &I oAl T, dAT T, Ucdeh & Tolv

02 8 dIf B 9T D, # Sr &hl HIgdrl &1 g2
1. 12.0 ppm 2. 60.0 ppm
3. 14.0 ppm 4.  16.0 ppm

éTl

Sr=20 ppm

7

-

||
Sr=10 ppm /
/ T1
\ Sr=20 ppm
AN
Sr=30 ppm A
=
D1
1 Tkﬁ-

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,
1s 0.2 each at A, then what 1s the concentration
of Srin D, at B?

1. 12.0 ppm 2,
3. 14.0 ppm 4.

60.0 ppm
16.0 ppm



31.

31.

fafdiesT $igTeiqad dIdl TUT HdATloleh oI&ToT

fet arfeerr A gEied 81 f@e T & @ Fia-

T g TIlcd Sar g7

A | NfraTeSey T P | sfrerears
FATAR 3Tgaidr gfear

B | a7dr & fooer wadr | Q | ool aoe
3feToh gel

C | s9iaRa saremd | R | odf g
Hgadr e gfear

D | @ivsrarsey aur S | e
516 | EO s | IO

. 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?

32.

Ophiolites & deformed | P | Greenstone
metasedimentary rocks belts
Fluvial to shallow Q | Delhi fold
marine succession belt
Metamorphosed R | Eastern
volcanosedimentary Ghats belt
rocks
Khondalites & S | Purana
Charnokites basins

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

2. A-R;B-§;C-P;D-Q

3. A—-Q;B-R;C-P;D-S

4. A-§5;B-Q;C-R;D-P

Jqg @I AT g & 3=9 S (HP) AT 3iTd

3T &d (UHP) ATAL0T ITYRUTT; d®UTaR &

aar JfhraT IhIT F IIa gl R A O

SioT-aT 3T i HET HRUT 8 Tohdl g?

. 3Thdel AT 38H 81 WA AT H d/I
JauTa ATd 3Td AT

2. 3ThTST AT 3EY T Wl FAT H qUC
At HT T Felge fawfaa et g5 o,
S a8 HP & UHP @idst Hag cgcet &
geh|

3. HP & UHP a7 H AT TR
3T AT &Y s FITAROT G o &1 Fehl
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32.

33.

83.

34.

4. 3ehdel dAT 38 N W Fd A
FAgledTdrT qudY 3118Uca H =gl ATl

L

It 1s observed that high pressure (HP) and ultra

high pressure (UHP) metamorphism 1is

generally younger and in mostly post-Archean

times. Which of the following could be the

most likely reason for this?

1. Temperature gradient 1n
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 1n
the HP & UHP regime to complete the
metamorphism

4. There was no continental
Archean & older times

Archean or

crust 1n the

TS 1 AT AT HI T 750 Ma
dar 560 Ma & & 9<I, UHT AT SA1dT gl
77 df¥gs gea3it # & &id-ar g9¥dd; 34
ol H ToT &I ThdTl &2

. HARANA T@HATATRIOT

2. JGdledlels &l TdW@se

3. USHAT & [a@sa

4. HigTA T gTHIe

The Marwar Supergroup of Rajasthan 1is

believed to have been formed between 750 Ma
and 560 Ma. Which of the following global
events 1s likely to have been recorded in these

rocks?
1. Marinoan glaciation

2. Breakup of Gondwanaland

3. Breakup of Rodinia
4. Cambrian explosion of life

TEqeT
FUTAXOT & SR 9T; glel  dTol
dfast &3 &I TITdH hH, AN & Fad A
H, 87

. elos — cHIMSE — SIATCHISS

gledh — AldIECIsdIse — cHISC

CHINSE — Uakelelse — BIECRISe

e — SIATCHISS — TeLelelsc

= b b




84. The simplest sequence of mineral zones that

35.

33.

36.

typically develops, in the order of increasing
grades, during metamorphism of siliceous
limestone in a contact aureole 1s?

1. Talc — Tremolite — Diopside

2. Talc — Wollastonite — Tremolite

3. Tremolite — Enstatite — Forsterite

4. Talc — Diopside — Enstatite

ge Ud ot 9fd@s I9d v 3HeRIfva
goled &9 H 9T doladl bl 3EaATUT 3787 ool
E-Wgl 38 &7 & dod fgor W FY 7=
FT & =Y #A"EArT A @ Sia-ar g3ad:
qd dofell ¥ HeSd &7

JdadHT AMET | ddHT e
4() 270
30 090
10 180
20 000

1. 40-270; 10 - 130
2. 30-090; 20 — 000
3. 10-180; 30 — 090
4. 10-180; 20 — 000

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
=10000
E
2 1000+
= B
% 100 =
3 A
¥ 104
0.1 0.5 1.0

Na*/Na*+Ca®*
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36.

37.

87.

39Fd [T & favg AR & fow $or aifed
oIdUT dAT Na'/(Na'+ Ca™) & dolel 3HeIUId
dfhd fhd I 81 oAfGar A, B dur ¢ fod
JhR o Fid Jdoldl &l Jidfated Hial o
. A -9 37987, B — g9, C — I

2. A—durl, B - T 37987, C — arsq4
3. A—drsqed, B - aurl, C — AT 98T
4. A - 39T, B — ST, C — oY
Elﬂ]ﬂﬂ_

E

%muu

% 100 —

_'_u"

s 10

:

|
0.1 0.5 1.0
Na*/Na*+Ca?t

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 1s 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

golcd 2.7 AT O« AL &l
fpdAr. A gar gaEAfasd:  3YideiRd,
3fcUd @S qUE-UaR HATT W 14.0 ..
& Hol ¥ HId &, ST AR & Ueled folrell
qudl i Jorel H 0.3 IMHfT o7 F.AL FA gl
Ad & #Alers @1 geft afe @S
gaedfaeda: gfaerid giar?

Ushr 2.0

1. 18.0 f&.AT. 2. 162 A
3. 14.4 T .Y 4.  13.6 . AT
A 20 km thick, and 1sostatically

uncompensated, elevated land mass of density
2.7 g/cc 1s 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



38.

38.

39.

would be the thickness of the root, when the
land mass 1is 1sostatically compensated?

1. 18.0 km 2. 16.2 km

3. 14.4 km 4. 13.6 km

S8 o et I & i mr gt a5
%Wm*s&ﬁéﬁwqﬁﬁﬁmﬁ
AHATR did f§g3 A, B 94T C W I&ca
IHATAAT P g4, g AT g B B?f?fFEn?-l’r
f PG I FW I&cd IJFIAAT g), gp AT

9(: %' r

ga g% g’

- 9s e

A B L
1. g;q < 9a g,:e < 93,9(} < gc
2, 9a < ga 9s = 9p: 9c < Jc
3. 9a<9a 98 =9 9c > Yc
4. ga>9a 9z =98 9c < 9c

g4, gp 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,, g and g, are the
gravity anomaly values continued upwards
from the same positions. Then

g g’ gc

L 4 L -

ga ds dc

. 2 - -

A B C

/ / /
ga {gﬂ! 9 <gB!gC <gC

g,:e =93,g{: < Jc
.9’,;3: :.9319(;: > Jdc
9 = 9B, 9c < Ic

91}1 < Ja»
Q;:i < 9a
ga = 9a

- S b =

45°N 36T R FIT Th T&cd TA § A,
dUT B Ueh @ AT § S A & 20 oL
3ccl # gl B W AN a&cd AT A W
AT AT 1 379eT 16.2 TF.amer 318 g1 ar
BT 345 &

20

39.

90.

90.

91.

91.

92.

. A & HHAE

2. A ¥ 80HL FW
3. A H40&T. A
4. A HSOH.

A 1s a gravity station at 45°N latitude and B 1s
another station 20 km north of A. The measu-
red gravity value at B 1s 16.2 mgal larger than
that at A. Then the elevation at B 1s

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

gig Belel f(x) B PRI FTAARIT w? §,

Felel xf (x) HT HRA FIEROT §

l. 2w 2
3. Ziw 4.

—2W
— 21w

If the Fourier transform of a function f(x) 1s
2

w*, the Fourier transform of the function
xf(x) 1s

l. 2w 2. —2w

3. Vo 4. —2iw

HAAA 20 folcT & Teh AN U8 & FW
f9egd & E AM9T Siar § Jur 9 Hdg W
E - ds T HTET 5 S.1 ShISAT IrAT SATAT gl

afe faegd Tewgar 10" s1 gs € ar
s # facgd 3maer &

. 40 ‘zc 3. 10 e

3. 108 C 4. 10" C

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 1s 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" C 2. 1T07° ¢

3. 1079C 4. 10" C

gfg T FAO &1 @ead AU F,
ar a +b T AT FAT 82

x+y+2z=4

2x—-y+z=a

S5x+by+3z=6

1. -8 .
3. 2 4,

[~J
o O



92.

93.

93.

94.

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

Ix+y+2z=4

2x—y+z=a

S5x+by+3z=6

1. -8 2. 0
3 2 4. 6

TGP &AM 45°N H TehfId T AT TH
120 my QAT AT $hIs & HAAY Hedehed o
X, YU Z gesh Hequid 1:02 H gl &
$YAT I faar|

FYT I: HAAY Toehed HI AHATT g2 6T
IAATT Iaehld 8T & FAKR g

FYT II: ANV Tdohed Tdold: T AW

FEHIHIOT & HNOT ¢

. HATITAT 1T g

2. HYAIHA §; W] 1 ITeld g
3. FYA1 IeId & Red 1TT g
4. FATITAT 11, St Tad gl

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 II: The remanent magnetism 1s
dominantly due to viscous remanent
magnetization.

1. Statements I and Il are true

2. Statement I 1s true; but II 1s false

3. Statement I 1s false, but II is true

4. Statements I and II are false

Ueh HeAl bl {AEToT H, Weled JIEEoT

JGhATIT (PPM) dUT UHh dTEEdR  TShATdT

(FGM)&#WEF@? a3 feeell & U+

3E9d U3 S gidfddA N-S ofdeld g, & 3R-

IR H IR=BREHT & FAR G

HHIAAAT TehfAd T SATAl gl PPM H Uchidd
e

1. FGM @ 9Rir 1
el

2. FGM & 9rft &y 3r@erfaar & &F 9ld
Ff S8 3eTeh T H g

¥ §9aH

R REENTRE]
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94.

95.

95.

96.

96.

3. FGM ¥ 9=l a=fr 3garfadar & 31,
R FT P16 3eTeh HeIUTd H &

4. FGM ¥ 9 =T 3HIaAr 4 T 3918
fawa gl

Magnetic anomalies are collected 1n a

ground magnetic survey along a profile

across a two-dimensional N-§ 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. 1dentical 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.

fohdlY U3, St U Toheh §a & THIGRA fohar
ST Fhell &, W 5T I TH N-§ Fel b
3G IRTSEHT & AR 3ITIdHA T4
FgATH FHIA 93T & TUE & ST H
&1 90 HIeX g1 TG TdeTurT & TAHA W &ifcrsr
Ud FEAIER geahl &l 39Td 3:1 8, dl 4d

deh T IES &
1. 45 m 2. 60m
3. 84 m 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 1s 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. 84 m 4. 104 m

fopdY el A e dUT s dar rfaar
A 6.0 Th.AL gfa &, JAT 4.0 fh.#H. 9ia

H. &1 3HH ardl 3T 8

1. 0.1 2, 02
3. 0.3 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. 0.1 2. D2
3. 0.3 4. 0.4



97.

97,

98.

98.

99.

99.

fret ol A1 oy hr grafAs () aur
GIa () TRET Tk HehUATIT YaTurRier H
AR 8:30:04 ST AT 8:31:16 It TgdT| A
PTUT S AN &7 IAGT 3qard 1.6:1 H g,
HehU T HI AT 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 § 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.

3:277:32 Hrs
8:28:52 Hrs

[REl H&T @I foleeT UTaedmsit A & SlA-ar
A9 9Y YW AT T&AT & Waded ol

39ade 3eTerd YA
l. 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?

l. PKiKP 2. PKIKP
3. pPKiKP 4.  PcPcP

frdT AET rgeidy AT A HHUl aler Ifd
V, AIGAS z o TTY dcal g, Idg H V, ¥
HTTIST H V, dh, AT V= Ve & IR
faewie g @ Aeecdd v g 9 a-aiwr

qQITd el ATAT hieT &

J VE-V§

o271 1 2
I —[ ] g, £
Alve, v Al vouy
2 _yra
; 1 \/Vi Y A 1[v1—vﬂ]
Al W, ' AL vy,

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’h. The two-
way reflection travel time at a point closest to
the short point 1s

22

100.

100.

2 .12
L B2 , 2 Jvi -
Ay, v A W,
2 iy
; 1 JV1 Yo A 1[V1—VD]
A Vol Al vy

E-W & % faFJd, 9c S8 Teh dAledeh
O & IR-UR A =AY HeA fasa r@aia
gR=afar & T grar g1 A& fadear &
q HId-AT, I hI ISSdH AEAT Y

gohdT &7

&

4

V<

L —400

mv

. HE-SEAT 3 O3, [@ad 3cak &r
RECTIRIGECHGRGIE

2. Taf@s 3rges M3, fAgd sfdur i &
favaurda: AfAd

3. dE-UTR 3AEh MU,
aF favaura: At

4. [AFe-ggR AT M8, Agd 3caR @l
RECTIIGECHGHG TG

ATd STaIuT <hr

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. STo¥Il & WhestN WiAfGl @ 38 31id

T 3SITH TUTT hl AT Y
I afrafercrsr A | Afrelre
gITATSE
1 ca-g=w B | damge g
eI RICTS ] YATCIS e
I afed= C | mense
V' Na-wev D | gdrec
eI RIETS ]

ol el ol a

101. Match the feldspar mineralogy of sandstone

[-D,I-AIII-B,IV-C
I-B,I-C,III-A,IV-D
[-B,I-D,III-C,IV-A
[-C,II-D,lII-A,IV-B

with the most likely provenance.

102.

am velocity (cm/sec)

sire

83T A, BAUT C H Yol UThAT3T sl Igdlat:

L.

N

I Orthoclase A | nepheline
syenite
II | Ca-rich B | granites &
plagioclase pegmatites
IIT | Sanidine C | rhyolite
IV | Na-rich D | basalt
plagioclase
. I-D,II-A IlI-B,IV-C
2. I-B,I-C,II-A,IV-D
3. I-B,I-D,III-C,IV-A
4 I-C,I-D,IlI-A,IV-B

1 OO0

100 —

10

clay

silt
Grain size

sand

gravel

A = [819, B = 319%e, C = aRaga

A=T1

{dgd, B = {I9Edd, C = a8
A = 3T93E, B = 9Rdgd, C = 989

A = [989, B = gR@gd, C = 39

23

102.

103.

103.

104.

104.

1000+

lm—«\ A

() =

stream velocity (cm/sec)

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

Cole 8T 31fd 91 9 SfTd B!

. ST d¢ 9 dUT ol 99Tdl & =
2. AR dc W dUT o JUrdl & =
3. AR d¢ X YUl el 99Tdl & 30
4. dEF dc 9 dAT Tl 94Tdl & FUT

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 ti

ne outer bank and

' above the waterfalls

fordlt faega rfdreresT A faegarat ¢, dar ¢,
& o fegd URT 1.0 A Tl ST g, a2
98/ faegdrar P, duT P, & &g 14V
diecs AT SITem & fdegdmr P, dUr C, @8
W AT § dar P, AR C, qufdg & 31
40 €. g & IR & dY g6 Jd gl

ITHTET JTaRISTehdr &
1. 35ohmcm 2. 70 ohm cm
3. 105 ohm cm 4. 120 ohm cm

In an electrical logging, a current of 1.0 A 1s
passed through the electrodes C; and C, and a
voltage of 1.4 V 1s 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

I. 35 ohmcm 2.
3. 105 ohm cm 4.

70 ohm cm
120 ohm cm



105.

105.

106.

106.

107.

107.

gl & WaR H fohg MEUs W AT HGTHHG

Ud HAHAGIGAIYT ddiT &GISAT Teh gl Sid
87

. ~100km 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 i

~200 km
~700 km

200 @1 TR & AT Solle ot I
el H 180 Mm’ oif U9 fohar aram qr
Tl TR 3H ATl H 5 AT A 37| Tg
maﬁgﬁﬁ?aﬁégﬁzﬂwaﬁgm ST

$r fafrse grfica &:
1. 0.45 2. 0.36
3. 0.27 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 1s:

1. 0.45 2. 0.36

3. 0.27 4.  0.18
oA oD

- Ve . : : t ve
sediment size (phi)

ShARM: ST TUT argg fveidl &I uge

1. AdAT B 24 AdAr C

3. BdATC 4. B daTr D
= oB oC
oA oD

Poor

- Ve ) ) , LI 'l +
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 A B
£
C D
Cold
Low > 50 cm/year — 5 High

Precipitation
3Wied =T & He3 & TEr THAE A I8!
l. A-¢gl #Cl, B - USeTHy,
C — U8ahel, D — oelised

2. A —USdWI, B — USlehel,

C - ofeqged, D - TIT Hal

3. A -Uslahd, B - oedlscd,

C - T3gI #aT, D — YSeTthY

4. A -G B — TIT Hell,

C — USIHI, D — USIehdl

r | A B
et
5
2
C D
Cold
Low > 50 cmjyear ——— 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 —Latertites,
C — Tundra Soils, D — Pedalfers
4. A — Laterites B —Tundra Soils,
C — Pedalfers, D — Pedocals



109.

109.

110.

110.

111.

111.

gfe 3maR ¥ H wIATaSe @Ae MIATSe H

UGG AT B, dr e HHAHAI &
FIT shel YT BIaM?

1. 3R IUT, SidaiiehIuT, STel-3TTHe

2. YT, STod-3qgca, TFHIhIU]

3. PIFAIhI0T, STel-3TTH T, JTFHIRIOT

4. STA-3ITHCeT, PIdaiTeh0T, JTFEIhIOT

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

giYes AhH H Hed A & Hid-A1, Th
yfaafee a7 adt &2

| HEY 3H&TRIT H Al ST JiRIHAT JaT

) 3SUThicdgl & Jglsl &F

3 3SUTehicagl H HAgIGIul &l qiRg#HT &t

4 ISUThfedgl H HgGardl & qdi g&

Which one of the following 1s NOT the area of

high precipitation on an annual scale?

1 The west side of the confinents 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

AfeotdT a1fd FHAROT W R T e

HUAT H H HII-AT Tal g?

. YUl 9aUTdl, 3fd & 91T 3oc &Y H gl

2. Telotelld T3SAT T 39S YUTel YOI
Fal 3 afeFa ags gl

3. YUl Yduldl bl 3UETT dolotend &l
el s ATFd aEs Bl

4. Hicoldl F&AT I IMd & GTY YT JaY
H gl

Which one of the following statements about

Manning velocity equation is correct?

1. Channel slope 1s inversely related to
velocity

2. Channel slope carries higher power than
hydraulic radius
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112.

112.

113.

3. Hydraulic radius carries higher power
than channel slope

4. Manning’s roughness 1s positively related
to velocity

et ™3 # AT o&or g I g
oIGTUT AT &l 379l T fe=m, =l ol
qgdTe |

L A ND

. ABCD=9re :f¢em YH X d&
ABCD = dURIE; G X HY dh
ABCD = d3IRIe; [Gemr Y @ X deh
ABCD = 9ssT; lger X dY d&

= W

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

L A N D

X S E A Y
1. ABCD = Jetties; Direction Y to X
2. ABCD = Breakwater; Direction X to Y
3. ABCD = Breakwater; Direction Y to X
4. ABCD = Groins; Direction X to Y

U cfasiee 8T & Ao
A #HRI HER
B & HHATAX ETALUI
C 39U AT T
D I U

E A gfazoel Talol

I S g,

et | & Fi-91, ¥ & § 3W do &
ShH T Ffdiaiieed aidl g7

1. A-E-B-C-D

2. B-A-E-D-C

3. A-C-E-B-D

4. D-C-E-B-A
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114.
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1135.

A turbidite deposit contains the following.
Massive bed

Lower parallel lamination

Upper parallel lamination

Structure-less mud

Ripple cross lamination

Which of the following represents the correct

bottom to top sequence?
l. A-E-B-C-D

e wi@ e

2. B-A-E-D-C

3. A-C-E-B-D

4, D-C-E-B-A

fAequr cgaedr U9 fA8T YR Hr U
G GRS

(1) agq|¢a’lﬂﬁ A | e

) | @g gofr B | Farést 3mese
() | gforey egaear | © | 3rplg

(V) | 3mramg sgaear | P | s1fddas narse

T Jarel A & lA-AT T 82

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

Given below 1s a list of depositional settings
and sediment type.

(1) | Rift basin A | Greywacke
(11) | Trench setting | B | Quartz arenite
(111) | Beach setting C | Arkose

(1v) | Fore arc setting | D | Lithic arenite

Which of the following pairing 1s correct?
1. 1)—-C,(m) —B, ()—-D, (iv)— A
2. 1)—-D, (1) —A,(m)-C, (1v)—B
3. 1)—C,(1) —A,(u1)—-B,@av)—-D
4. (1)—B,(m) —C,(1)-D, (av)— A

gfe efeor cdfess THMEPR & 3U:TaT |
U S dlel ggdd [@eid St ALT-37Cellceh
Fch o 9IgH I 3R 1300 fFAT. &7 Tyg
g, 650 @M@ ¥ qg faaifdd g, @ 3rcelfes

AGIETIR T faEaor afa &:

1. 1cm/yr Z
3. 3cmlyr 4.

2 cm/yr
4 cm/yr

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 1is:

116.

116.

117.

117.

118.

118.

l. 1cm/yr 2.
3. 3 cml/yr 4.

2 cm/yr
4 cm/yr

3TIdH ATET dINe dIg &l &F Jgl grar
ST &

| ITSH M & 3SUThICTY &F & FUA
2 HEMENRT & FU, 35hICdY & [ohc
3 ¥[A & IW YALREr A

4 FAZNNRI & FW, HATITT H

The zone of highest average annual tempera-

tures 1s 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

Aeg qfA & Bwe fud g@d@w & 36
gidr g3 dE@T 3I9ddd, de FATAX URT &l
AT Fleh T ool il B:

1. STe] AfSerT JUr T fAfcd

2. dfshd fSledr dAuT o9
3. WEHE AT JUT RI-FHidd T
4. WISHE AMAHRT TAT ofafeT

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

Iehdldl o R H fhd I fded AT H 4

hied-AT I g?

I 3 5°adr 200 37eTre & & 3c3fad ga &

2 9 ¥R HAGERERT & Jdl HEl & FW
3cHfad gid g

3 d ATIEN A 3cHidd gl 8id|

4 T 3Cellcsh HABGNERR H SHEIET & Gl
H 3cHidd el gid|

se)
S

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



119. Tta 500 fF.AY. 912 & g7 # U gigHIrH

119.

120.

120.

g
km,@'?lﬁ'\efﬂzﬁl'%,'\‘

& oI, S 3ca &l &

10 m.s /100
987 HTHAAT I

ATET AT gce &7 82
1, 110 %1

2. 500x 10 %s~1
3. —1x10"%s1
4. =500 x 107 %s1

In a square of 500 km side for an easterly

current, which decreases 1n magnitude towards

north at a rate of 10 m.s /100 km., what is the
mean vertical component of the relative
vorticity?

. 1x107%s71

2. 500 x 10~ *s7 1

3. —1x107%s71

4. —500x 107*s™1

HIST T 3derd 8ld &:

l. doldlel Yidgshdldl HfHAT JFd ALY
ATGshHAT [IeNsT gar 3edeh 3T JTAEIOT
dur 3.9, &9 H aul 3TIdHA

2. Soldlel Tshdlcll HTAAT I TR
ATIGshHAT [IeNsT dar 3edeh 3Mar TAEIOT
dqT 9. a9 H IO 3TddA

3. ST hI WISr H 18° 3. & 3caX H
T AT AOhAT 96 ST graior
qiRTH & 3R iRl g, 3.9 & A
a9l 3TddH & 1Y

4. 3ol hI WISt H 18° 3. & Giayor H
Wad e AGsAT fG&H ST 3ca)
giegd & 3R AT &, 0. a9 A
a9l 3TddH & Iy

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

27

mesoscale disturbances forming in the

Bay of Bengal, north of 18°N and moving
southwest wards with rainfall maximum
in the NE sector

synoptic scale disturbances forming in the

Bay of Bengal, south of 18°N and

moving northwest wards with rainfall
maximum in the SW sector

121. AG-EIIT & Hedt A A T & gafad
Corg
P=13) Il
A. AGUSHR | P.EIRT WA & d3 9A W
3T
B. T Q. P Tdgd H FId 4
HATHT 3cColldehdl & GaRT fafsiad
I &
C. T &1 | R. cIIEUTUT T 9id&®d &
3eY T gIaT g
D.&urdl ®UT| S. FHJ Idg W IihR—-d 3ar
gar, T YR 9 FcHd
dYT 39 fafRiord: Nfad
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;
4. A-Q: B-R; C-S: D- P:

121. Match the following columns

pertainting to

the formation of clouds:

Cloud

Mechanism

A. Lenticular

P. Large-scale lifting
of a stable layer

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-S5;
4. A-Q; B-R; C-S; D- P;




122,

122,

123.

3RFd =T &ifasr aifd aur & gaR &
Ueh ALY dW@T & HIA 35 &MeT o
gHAJS TToCahIuT &

. 9TIMAT JEST LT

2. UET &

3. qaeHT JEET aET

4. Fiedd aid

The above figure 1s 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

UET 1 & f N, U1 0,, S agAST # TR

g, TR a1 &gl § Sidfh A TIX  CO,,

CH, TUT H,0 YIETeR iy g?

l. SIAUATET 3707 HaRFd H FH
AMYUT %" Fifh 3eThl dhddl T
8l U ETadIdl ol hifc gl

2. SEATEE 3707 fafever & IS Ad
Flifeh 3oTehl g e EIAAAT hl
Hifear gl

3. GamAE 307 fafRor & 3eT @id
g Fgife 3R FuaT yeR AT g

4. CIAYRATUERT 30T 7aReFd Hr 3TI&T
?{awﬁaﬁ—q?amﬁqwaﬂﬁ%
Fifh 3% ST JhR AT g

Equator
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123.

124.

=
< < 124.

123.

123.

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 QST A @ Hla-a@r A AFdolAd:
3gfaeerd:; TR g2

1. HgH ous

2. gRafdd 3TeR-a2d

3. AR

4. HHAS HEISC

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

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

4. Trapezoidal implicit

AT H Tk Hihd WSH AW & NI

AT & O la-ar a8 geanr

. QAT ¢ dg grar gl

2. fasadr dfdshard qa 1 @ f@Hh
g, afayoft @ $Fr T

3. 3SUThicadl TTEMMAT S HRAT HTYROT
q digax gl

4. FISH g1 &aF H FKOT ad IFHIATAAT qUT
TRIeArda HRd H Yl Il

During an active summer monsoon in India,

which of the following does not happen?

1. Somal jet intensifies

2. Tibetan Anticyclone shifts eastward
towards southern China

3. Tropical Easterly jet stream 1s stronger
than normal

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




126. Ife forely Fams ; & 36T T Figar C) ¢,

126.

Al el TAH 3Nl &
l. [ C(2)dz STeq ghrsal H e 1T &

2. C(z) oM HA far Srar § S8t H

dIIHASH T AYHH 315 ¢

o dC(z)
3 ), —

dz STedel Shisdl

4. fDmC(z)v(z) dz Jal v(z) Qw_iw‘r d= F

379MNYOT gl

If ozone concentration at any height 1s C(z),
where z 1S the height, then the total column
0zone 18

1. in Dobson units given by | Um C(z)dz

2. given by C(z) multiplied by H, the scale
height of the atmosphere

3 J-m dC(z)

dz Dobson units
0 dz

4. f:j C(z)v(z)dz where v(z) is absorption

in Schumann Runge bands

127. Sf&0ll greled Faehleh 3o af SI98T W & HHAG

127.

128.

Y grel & oI T STAT-S[HT HEE g

. 9TgHT 3SUThieasl 9eMd HAGERR dour
3SUThRICTY Tag HGNR

2. Ydl 3SUThCEY YRITd HGRANR ddT
3SUThieaY Tag HBIHTIR

3. UIRUHAT 3SUThiCH 3HCellceh Ul
3SUThicaY TgG HAGRINR

4. qdi 3SUThIETY 3icellceh TUT 3SUThICTY
fec AGMTNR

Southern Oscillation Index 1s 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

¢ X A

Height
)

Ny
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128.

129.

129.

3R PIged Teh HIYRUT Hdgell disd IS
& 9 & YI¢ HTEAT & SRIA Tsh HY &l
goTdr ] §&al A,B.C, H TIIdH QU
AT AL fAFiad afvla g @a g1 o
HIGLT  +++ AT RKOT HEYT — - - AT

el

. —————— +++

2. 44+, ———, AINUY el HTAU
3. ——— 4+, ———

4. U Yol 3O, +++, — — —

e
>

Height
O

) IO

The above cartoon exhibits a cloud during the
mature stage of development of a simple
convective thunderstorm. The simplest charge
structure sequence 1n boxes. A, B, C,
respectively, can be depicted as follows.
Positive charges are shown as +++ and
negative charges — — —

l. ——— ——— +++
2. +++,———, negligible positive charge
3. ——— 4+, ———

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

gedl & drgASH H JATAHAT

NO; + H,0 » HNO, + OH W a9

ALATET. H olFd W Sl [Flsdq AFd
a3t @ (fh.SLufd Al H) 39T
HNO,, —74.7: OH, 34.2: NO,, 115.8: 2T H,0, —
228.4, fAFeT fAshy WX ggaT ST FHT g

1. dg "fcd el gIair

dg hdd Ud &l gfcd sl

dg ohddl Tcod H °fcd glar

dg T&eT d I il H gfcd graft

= W

Consider the reaction

NO; + H,O —» HNO; + OH

in the Earth’s atmosphere. Using the following
Gibb’s free energies of formation at STP (in
kI 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.

1. 1t will not occur

2. 1t will occur only at night

3. 1t will occur only in the day

4. 1t will occur both in night and day

AN ASH AGTHA IREAWROT & [T

87Ol H O HiT-IT I 22

. IrAmr g 1.5 A fir Fa #& aeaa g

2. FSUThicad UIEMAT Sl HIEHUA 3T
& 3cHfad gar g

3. 3UISUTRCTY JAamAT Sie Sefdrdd: 25°3.
H a8l

4. FUThRCIY UGIMHT S AR & I
ATYRUTA; 12°3. 9T 15°3. & s BT gl

Which of the following features of the Indian
summer monsoon circulation 1s 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

EFIT—ﬁ'J ‘i?ﬁcf%na?r (x, y, 2) H AT TJeNhR

HTAAAT hT z9CH @

dv v
. — 2 -
dr r
dv V dvVv V
3. == 4, —+-
dr T dr T

In the case of two dimensional circular flow in
the Cartesian co-ordinates (x, y, 2):
2 (=y,,0)
(x?+y?)2
[Here (x? + y?)Y/? = r]
The z component of the vorticity is

U =

| dv v
1. - 2, -
dv V aVv
s 4. 4=
132. 3SUTh{eagl ol aj:rUTmfr e 7 O Fia-ar

A8l g7
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132.

133.

133.

134.

. IH Hdgd &30 &I 3 FSHAT FEarer
aTfaefierar & ddferd giar g

2. 3°HA &ifdsl 3fagT & dJfd 8T g
3. gfdadiehed cleled &l I &

4. HEZ ETRAT I HUST HicTHT gaeT

I BECC i

Which one of the following is NOT a property

of the tropics?

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

2. Heating 1s balanced by horizontal
advection

3. Home to Quasibiennial oscillation

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

15 ". & 3ddehlal dlel f@edliold didT Ueh
gieleT 9T 3THA d gl gax et 38T THy
?—R?T $I 3HTdddlal 10 F. deh ©C ST gl o1
d@ @ SeA ol drell ST fohdell gl W
o7 (1 &. & 3MadIdl dlell aeT sl arfa 1.50

qrafa 4. gar § ad2r afa U9 adeid T
q:HT % HY 3T H )

. ~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. ~4000 km

3. ~6000 km 4. ~8000 km

T JiAaidd: 3TUEA agAseT H Th disd

SISt & 3cHde g HAgell AGHe

1. Hdgdl 9T [d3a Far & 318 giar
BSURY

2. Hags! g [aHg Foll & el glell
IRy

4. HETHAG HAg F TIA glAT TR
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135.

135.

136.

136.

For a thunderstorm to occur in a conditionally

unstable atmosphere, convective  1nhibition

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

gedl & aIgASH & AR FSHA & dR H

o T [AeT AT A T Hi-a1 ol 672

1. NS Fsaa afa 50 FAY. W ARIT §
aar aifa & 10K ufa g

2. Y FsAsT a1fa 15 fRAL @ A Afega
g aur afa § 1K 9fa fea

3. 80T 100 fh.#AY. & & FHrea-

qFISs H  GAOT
ﬂ?ﬁﬂv‘r 3

4. S arsg 50 fhA. i I W FvaA
&l IETT STl &

& HRU

S o

Which of the following statements about the

short wave heating of the Earth’s atmosphere

1S correct?

1. Peak heating rate 1s 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 1s important between 80 and 100 km

4. Water vapour contributes to heating at 50
km height

THE A Uh @l "elcd ‘d’ & & el Yoll &
A AY AT gy &1 A1 & qa 3
dig ¥ 3.8 °C dUT 8.5 °C dUT AJUIATT SHHAL:

34,7 AT 35.4 ATl TAYUT &7 9dcd  ‘d,’ g
GUED

l. d;=dy 2. d;>d,

3. d.<d, £, d=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 salimities 34.7 and 354,
respectively. The mixture will have a density
‘d,,’ such that

1. d;,=d; 2
3. d;<d, 4.

d; > d,
di = 0.8 dm

137.

137.

138.
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139.

U& dc o UH HENER & Tdg ol eIl

pH T 87

|. g% Agradal A fordr off 309 TuT &
pH & TAE gl

2. dg HeTHHAG H Thdl 8 3T TUT &
pHﬁﬂT—ﬁFﬂTaﬁﬁwm%I

3. ag HGEHGl A fhal 3T TUH &
pHﬁﬂT—ﬁFﬂTaﬁﬁaﬂE}TW%I

4. dg HAGNEPR & fhdl # 31T TU &
pH & Td-alledl dui H AST A g

What is the typical pH of surface ocean water

off the coast of Peru?

1. It 1s the same as that of surface ocean
waters elsewhere

2. It 1s shightly higher than that elsewhere 1n
the ocean 1in La Nina years

3. Itis slightly lower than that elsewhere in
the ocean in El Nifo years

4. It 1s slightly lower than that elsewhere in
the ocean in La Nifia years

p= A3y :ﬁWWﬁHU UM HBIEER bl 379eT
giegH FSUTeh TMd HGNAER H solchald
JATidel FSHR THG Tl ddl H TRIATA

G’IFIT gl I8 fawer grm afy

1. SguUTdl UehdHT gidll

gedl &7 HIS goTd gl gidTl
Fsurhfeaer Ifg 3 °C NdaR gl
giegHT FSUTehicasl Ud HEARR H
TSRl T I gl

.

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

= o b =

—

et FHTIAl # § Sld-A7 3URIEH AR
T PE%T-IF gfafaftica &yar g2

1. 39, IR, HAedc, Al Redr

Eahe, | 'Hqi-ljd Y, 3RT #ACEY, WA A
qdl sifetel, Fehaois, diemie, @R
eiotaed, a3d, IS, ¢dell

=
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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

Jadrel & FHT 10-15 @A & Geisied A
U Hdered 9ihar Sigafidor g1 foder
SHalTd 9 39ad AT o 399197 § 50 & @
SIgeTHOT XA IOl & Tel FHTIT &l Ia:
| oEderds, W1, geg-3ifd, Ras®
3HYUS, TS, dRPHA, ATHEI]

-l S

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

ot 3eTohAl A fhEdA Foll TATATROT IQAF
dur 39 9ATd & [ddhedd 3TIAX Yiveh
TR &I Wb &2

l. ghelch— TAHTT — Tl —FH
qETH Seil— TETH HIdI— S1eTsT — I
HIXST — Aol ATSled— [Ehas — I
heldd — FATHIT — FH — ZIMT

S S

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

32
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T & @ Hia-a1 T 87

1. fAfd R Tgg 9fasT dur agHs-
THG 3ctellddd Il I{awT & e FIs
grer JaY g1 gl

2. 3cdl 3ceifcd H ITHRAH AET T
 km IT 3T A de faeaRa gl

3. 3cddl 9T AGERR H 91gy [A¥a ua
IIUTEYT &

4. ohdd fg¢ AGENR H Hdgd fadeld

HAETAR dh qé”udl g

Which of the following 1s 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 1nto the abyssal
ocean only in the Indian Ocean

3IRACATash & TGl THTTYT Sl Tgdled:

l. HUMPR ST, HIMTT, AlUH, AT
2. 3{RAUEG, AW, SIhPR, s

3. dfpareRar, deerq, 3IRFUE,
AT

4. 3RIferan, Ted?, THAAT, o AHeH

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

3HFd AR & 20-25 HleX Qg # 9
Sl dTell 39ddal Folllhe 3TddH S
faeareriad: sfaa T &:

1. 988 TR Rd

2. TSl a9 9durdl

3. 3O IAT AT JIOTAT

4. 3Fo9UINehdl
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147.

Subsurface chlorophyll maximum around 20-
25 m depth in the open ocean i1s a reliable
indication of

1. deep mixed layer

2. shallow thermocline

3. upper lysocline

4. oligotrophy

argAs |l & Hagl  HgEHGr A
TAATROT & I H hd ™ TUfa heA
gidaeT |, fRdr 9 SEsr fqwRor o
1x10° gt @&, ufa & 8, &1 Gfedsfed
NOea a1fd  (GeuAT  TAATAROT  a1fa oY
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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° c¢cm”® s when the surface
film 1s 20 ym thick is:
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In oceanic redox couples of water column and
sediments, Fe(+II) - Fe(+II), Cr(+II) -
Cr(+VI), Mn(+Il) - Mn (+1V), and S(-II) -
S(+VI), the solubilities of higher oxidation
states, respectively,

1. decrease, decrease, decrease, decrease

2. 1ncrease, increase, increase, increase

3. decrease, increase, decrease, increase

4. 1ncrease, decrease, increase, decrease
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147. Ocean 1ron fertilization 1s 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 The iron requirement is 1:100 (Fe : N)
for diatoms
D The increased production at surface will
intensify oxygen minimum zones and
enrichment of N,O
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1. @)-A, (ii) - B, (iii) - D, (iv) - C
2. (i) - A, (ii) - B, (iii) - C, (iv) - D
3. (1)-B,(u)-A,(u)-D,(v)-C
4. (i) - B, (ii) - A, (iii) - C, (iv) - D
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Match the following:

Coral (1) | A | Intense upwelling

aragonite of phosphate rich
water

Phosphorite |(11) | B | Clear waters rich

nodules in biological
productivity

Fe-Mn oxide |(111)| C | Oxygen poor

deposits hydrothermal vent
water

Massive (1v) | D | Deep oxic water

sulphide

deposits

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, (ii) - A, (iii) - C, (iv) - D
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Ca™ T GIgdr =10 x 10 Arer gfa foh.3mm.

COS™ T HIgdT =400 x 10° Al 9fd foh.amm.

Ca™ &I TlhAAT UM = 0.25
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From thermodynamic criteria of free energy
change, calcite 1s predicted to precipitate in
seawater. What 1s 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
Activity coefficient of Ca™ = (.25

Activity coefficient of CO5~ = 0.01

Free energy of formation of Ca”* = —553.54
kJ/mole

Free energy of formation of CO5 =
kJ/mole

Free energy of formation of
—1128.94 kJ/mole

R (gas constant) = 8.314 J/deg/mole
=270

1. 15kJ mole™

2. 1.5kJ mole”

3. — 1.5k mole”

4. —15kJ mole”

—327.9

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

1. Mahanadi

2. Irravaddy

3. Brahmaputra
4. Gautami
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