favg ors  gRasr &

A 2 A

2016 (1)

Y qIgHSA, WY U9
Terg fasrT qufe 1200 P

wag  :3:00 g2
3T 99
1. o7y fR= @I Aregm gar & | §97 u3lenm gRasr % va & garg (20 4 'A'% + 50 477 'B' + 80

10.

11.
12.

a7 'C' 7 ) §go1 fapey e (MCQ)fey 711 & | simgasl w17 'A' § & siferad 15 sk 97 'B' F
35 gl aer 977 'C' § @ 25 gel @ S} a9 & | g [EiRa @ sifder geEl @ Sev Qv Y
ar dqor 417 'A' @ 15,977 'B' @35 qor 977 'C' & 25 gl Il B ofrd Pl oAwiHt |
LTSN, STV UFF T 1347 747 & | YT Rl T=Y 3% Hv% BT 779 foreg W Ygel I8
g AT & gRasr ¥ g q¥ v Wl & aor @El W #e—we 78 & | gk ver & af Iy
sfsficley W Sl BIS @ gRAFT a7 T [4eT &Y GFd & | §¢ ave ¥ SLTH.8R. ITv
gFE P At TrF o | 39 gRABT H T H1H BT B o1y aRFET g Her T &

LTSN, ¥ T3F & §o 1 § QY 7T I G¥ 3777 JIel TN, A7 TAT $9 TG GRAPT BT
FHHIF oIfqy, arey & 319 gYanY Hf 3aed B

1T A TR, X GFF 4 W A9, Q9T Pl JRaFT FIe Sk dw B W waHT
wGrT gal & dIct dieT U W 3a€Y e d}/ I8 @ ArA GOErff @ foFRrt 8 fé a8
ILYALIN. T¥ GFF 4 QT T¢ {9 &7 g8 WaErE @ 9T @R, 9T T BT gY RISV
Y TFF P sl Ht i &\ 8

a7 'A' @27 'B' 7 gde geT & 2 81 S 9T 'C' H JAF geT 4 3 & & | FAF AT I
&1 9T 'A' @1 'B' 7 FOTHE gl @ 25 % P g7 F a7 9T 'C' F @ 33% P qv G far
TG |

Ud g7 @ A9 GR AFeT &Y T & | 95 W »Id UF [ddey & Tl serar “walad g1’
&/ STTFHI GAF TIT T Tl SerdT FaAlTaH 8T & & |

TpeT PYd §Y AT SFIAT TVIBI BT FIRT HY §Y U ST arel eIl @1 $% X o Wt
TSI @ [oTT ST SENTAT Off Wl & |

gReTlf I I 1 % G @ SIfARFT FEl S @ i TEl foreaTT ey |

PARACY BT YINT P¥ I SIFAT T&l & |

gdeT GEIT 9% g Q75 fAfed @ @ OMR Saiv 93@ &I faw1ford &Y | gi~adfidey @) §el
OMR SR 73% W97 & G¥ard 319 g6d! Hldcid Fidlclld o a1 adbd &/

8= e,/ GYBRr & geT H [t 819,/ 9rd W Uv Ul YT FEIfOIE 8T

HacT g¥lenm B QY At d@ do7 qrer GeRl @ & Ve gRaer \reT o ST Bl
srgAfer & o |

WWW#WW#WWH



[ FOR ROUGH WORK ]




"I \PART 'A’

el 3k 2g e I # e 6 F WA
S FE A REd R F A W F qu
A gl &9 AR g0 3 S @ 6 ©e A
A ¥l T F @ BT a1 FuT a8 T8 &2
1. frary 3rber A G 3 Tg FE A ahe
gl

2. 39 3hel 6 B H Tg H IR ThaT ¢l

3. g IS F FHIAT & AL

4. g FEW AT FF 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

3egel, HURA & fAIAT Four AT F i
o1 ot &1 HYURT & °Tel 37sqel T 1T @
U3 aur fo=rg & aifa & 1281 afg 3 @l
Teh 1T TolelT YRFH R ¢ af Tad dgel

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

T fafdrse cyaffad 3 uerd & fow: adr &r

gear + ot fr gEar = FRY T FEEr + 2
gl 0 YhR & i gUH 3 (ST UH qET @

Hﬁ@)wﬁéﬁﬁmﬁaa’faﬁrﬁw +
oMt dr F'ar — &RE &1 Fedn, hder g
1. ar 2. IR
3. & 4. T

3. 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

4, A T A F 39Tem =T FAm gRm?

4. What will be the next figure in the following
sequence?

5. Uh god W =g A B, C, D, du AB=5
THY., BC=12 ¥HT., AC=13 ¥HI. Td AD=7 HH.

gl a9 CD & [Aehead AW
1. 9 g 2. 10 94T
3. 11 g, 4. 14 HT.

5. 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. 14cm
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&7 g Oidar & d@id T &1 3% eg% &

3w T2
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

ASTE IS P Th g & HeeX T A
@R 3TaR &= arr g1 ar srfehd avEt
& &ABell T U 52

1. 2:1 2.V3:4
3. 4:1 4, 8:1
Equilateral triangles are drawn one inside the
other as shown. What is the ratio of the two
shaded areas?

1. 2:1 2 2.V3:4
3.4:1 4. 8:1
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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

WW%W@H@W@W%
U g Fl 8 Ahes H dUT TolcHIH &I 20
Thes H IR AT g Tolch &l dFaTs

IEGGIRY
1. 120 #r. 2. 280 HT.
3. 40 H. 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

UH FEUG f(x) P x—5 A x—3 A x-2

T g S W 1 &1 AV fAear g1 [ &

@agaguaaﬁ:r—ma’rm%?
1. x3—10x%+31x + 31

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

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

1. x3—10x% +31x + 31

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

wa:ﬁwﬁﬁqjﬁnga’n@raﬁraaﬁ
# Ffya s Bl Bg ¥ gl 89R-¢X cus
TET &1 I 918X 98 I UTel Sl ST
a9 39 dF H GeIATT Fog
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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

Th AR Sf¥@r arer drena Sas 05 A
A dles aur 01 o §@EE FEE Hr
oifear =i §, 35 MY €27 T Y &
Y (ATUHA & AR 6 ey I g o
drelle quT &9 ¥ 8§, a9 3Hb Gl H
AT (a7 Y. H) fraar grem?

<>
0.1 05
7
Y o5
10
1. 40.0 2. 294
3. 194 4. 113

The diagram (not to scale) shows the top view
and cross section of a pond having a square
outline and equal sized steps of 0.5 m width
and 0.1m height. What will be the volume of
water (in m®) in the pond when it is completely
filled?
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14.
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1. 40.0 2. 29.4
3. 194 4.11.3
R a7v et & oM ACWR U& fdwg D 59

YR § f& 2ADB = £ABC, ¥ BD &I &S
T #;) &

A 6cm B

1. 8 2.6

3.3 4. 4

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

A 6cm B
1.8 2.6
3.3 4. 4
&OF & welel f(x) P x F Ty AT ITAT B

x =—1 W g SaRT Holel HT AT AT
S

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

The function f(x) is plotted againstx as
shown. Extrapolate and find the value of the
function at x = —1.
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100

10

0.1

0 1 2 3
1. -0.01
3. 0.01

2. =01
4. 0.1

T e # fAeAfafai@d sae @ $U &
1. 30 JFa® # 130T FYA ¢
2. 38 Y& H 2 38T HUA §

99 3 JEH H 99 31T HYUA El
10038 JEdh H 100 38T HUA ¢l

SAH A BT AT FUA el 8?2
1. dtar 2. 9gelT
3. fAegrerdar 4. q@ET

A notebook contains only hundred statements
as under:

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

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

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

mxn SIS T CISAl dTell Teh dldholc B3 &
T ¥ g ¥ ¥ guE et i fwed
el & foT, 9T 6 & FIW TH W, fhast
IR IS BIaM, SHehT 0T hIfardy

1. (mxn)

2. m—-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. (mXxn)

17.

17.

18.

18.

2. m-1)x(n—-1)
3. (mxn)—1
4, mxn)+1

Teh i o Fel I & Gl 2 ol T W
R%GHI T & daT AV 31T W (R+10)% Fr &I
¥ AT & SETA fhar | e FoT F HT
AT A 3T &1 (R+5)% & df arf¥e 3mF

ERGIRY
1. Rs 2.5 lakhs 2. Rs 3.0 lakhs
3. Rs 4.0 lakhs 4, Rs 5.0 lakhs

A person paid income tax at the rate of R% for
the first Rs 2 lakhs, and at the rate of (R+10)%
for income exceeding Rs 2 lakhs. If the total tax
paid is (R+5)% of the annual income, then what
is the annual income ?
1. Rs 2.5 lakhs

3. Rs 4.0 lakhs

2. Rs 3.0 lakhs
4, Rs 5.0 lakhs

FE e #H Qe @899 ¢ W TH WV
&I AT i o I JaToT FHTad & AR
qrIT ST &

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

mmﬁﬁﬁmmgﬁm
H O IF-AT ot ¢ TUT V' H & A
oY Asadd afota aar §7?

1. v t?

2. (v—75) « t?

3. v="5t+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 2 3 4 5 6
v 5 6.1 9.1 137 206 30.8 414

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

1. vot?

2. (v—5) « t?
3. v=>5t+t?
4. (v—>5) = (t +5)?
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T Tar @ g9 B 3 (o7 awt #A) & qaif @
AT 899 | T IF T oA §N 3H AT
foar &1 3y o

1. 39T iR & HRUT AT g T S Hebell
2. 27a¥

3. 29ay¥

4, 31a¥

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.

T Arsfohel g9 I AT gRT 200 GAT. &
dqUT SHh ool HJIEY FHIC T AT 6 Fal.
&1 I5 A gU R e Horar @ 8, 59
QUIRT & # & fIT arell o1 ofersmar fohder
A (el dAl H) =igd?

1. 600x 2. 1200m
3. 3600n 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. 600m 2. 1200n

3. 3600~ 4. 1800n
HIT \PART "B’

3vd SREIRAT fa.g. S & gt & 39

SRETRAT fa.g. e, Aegd # aiRd g
1. 3Fo9R Afd & Ty Jur Bar wefiar

GERILRIGIR

2. 3R AT F i qAT THRAR 99 ohar
gl

3. TAR AT & Y JAT THRAR Y Fehdl
gl

4. A Afd & TT AT Bl IHRAT dF
REELR GRS
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24,

24,

Compared to high frequency em waves, low

frequency em waves travel in a medium with

1. alower speed and penetrate only up to
shallow depths

2. ahigher speed and penetrate deeper

3. the same speed and penetrate deeper

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

HHdl & He H FANEN AT T AT
g

1. 3% 9RAT & fov

2. 3 FaT & AT

3. 3oTehT digar & fow

4. FIHT IRAEIRGT & fow

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

1. magnitude 2.
3. intensity 4,

energy
frequency

FroAg H e, 2015 H §U oI § A
ﬁm&rsvwgsﬂ

3 digdl a2 TR 36aTH

3 9RATT qUr TR 369TH

3 qRAT 94T Hfdhg  H Adhedr
TR 3SIH TAT kg T Aepear

M w0 DN E

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

Sdlee HT Jofolt A darse §
1. HEAR TUT HA g
2. FUAR TUT 3Hh Gahrd
3. §ooh oYUl 3R by
4. goh U 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
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25.

26.
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o 9T F 5emx5cmx10cm @IS &
TgHAdH Aol dll $olehl & IR-GR AT
AT gfoRIashdar 8 Q g1 38T @Us & 3TddH
SELC gl Helel o AR-GR AT

STatarell IfaRiegehar giefr
1. 20hms 2.
3. 8 0hms 4,

4 Ohms
16 Ohms

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

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

4 Ohms
16 Ohms

gedl T Jolell H Tl HT AL elcd HH ¢
Fife dig

TH 399E gl

FH HR FT gl

& 9T AT goh Bl

& HIS gdel gl

> w0 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

WEAR-3h1S. IREHAT F gt &1 T&cd &7 Tclg
I Jofelr H

1. §HA Bl 2. 38 gl
3. 9 50% gl 4, S 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%
30% Hewerse Johd FArCol-Haserse Aol &
Holcd g oToTeTdT

1. 3.0glcc 2. 33glcc

3. 4.0glcc 4. 5.0g/cc

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

1. 3.0glcc 2.
3. 4.0g9/cc 4,

3.3 glcc
5.0 g/cc

29.

29.

30.

30.

31.

31.

gedt # diggenrg o & Ao FE Id
ST 82

1. guer 2. fager yar
3. g @S 4. 3NAR® IS

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

1. Crust 2. Lower mantle
3. Outer core 4, Inner core
T FYAT W I

FYe |: AT A JoohdT &7 HT faTRoT I

T 37987 foT & gaeT g

YA 11 FOHT e W ahIT I FA

qohrg  qe S &

1. YT 1 dr 1TE §; | T FrEdr 1| F:_ar
gl

2. FYA | TUT NI FE § R | F eFrE
& &
HYT | TUT 11 T

4. YA | ITAA g 11 TET &I

Consider the following statements:

Statement |: 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 1l does not
explain |

3. Statement | and |l are false

4. Statement | is false; Il is true

graR & uregd fAeT St § O Fgd gy
3UNTRA HI 9T T ITiAhdar 72

1. wUsETSCH

2. ALY FAGNNTY dceh gdlecH
3. HAMCAZCH

4. Thadisey

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
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34.
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35.

ALY 3Colfesh weeh & aldl b FAfAT &
A geehrg 3rdeTfa afedr gl S §1 o 8
3rgarfa gfaaAeT Fioaaqd srEst 7 e &
1. Hi9geqd # FGRAERT HT A & Tl
2. HiSHIT FGTHAL TIE P IA.THA g3
AT dE ITHFA G3
3. HiggeTdd HEMHACT YUET T Heled A UT|
4. HTAGE F ALT HGIEHG heehl Al
Hieceq sTel ATl

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

gedl & qUET A FTHROT FATGISAT el &
1. 9o g et ganr

2. AT U4 3chdA AT ganr

3. dolel U4 3chH Hell gan
4

dolel Ud HIAY HT gaNT

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

1. folds and joints

2. normal and reverse faults

3. folds and reverse faults

4, folds and normal faults

T gET AfHcafad §

1. g fawaor

2. d<F fawqor

3. I-SRR farwgor

4. IR fawqor

Earthquakes are an expression of

1. viscous deformation

2. ductile deformation

3. semi-brittle deformation
4. brittle deformation

YASARISE 3798t et H S AT Hel
e aifd @ oIk gl § i

35.

36.

36.

37.

1. YNSRI A Jofell H s HT oled
gl

2. sl T Jolell H YANSRARIZE HT eled
TS gl

3. UISTERTST dsst ¥ Eoohl & W IHeAT
3AEYOT A0 3R §

4, IABRIRBE AT Fsal il & Gedcd THATA
€ W ssil @1 HIEAUT 0TS IS &

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

et A @ s @99 HTaad & 37d dor

HGICAIY-HgledIq Tarend & YRS & fohar gl

Sil_Hehdl?

1. @ arg HeATdr # 3id

2. GHE 3adre fHAETIOT HT 3T

3. dET cole a1fa # FfOgdeT

4. FFIRY aRAAT # W vg Uy
afet 7 afg

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

o fadfas fomaral & & s W& #orar
ST & I T H giRkear § S
THICHROT 3G TAUT fAeIT 3 A = gefcas
3T gr?

1. Fgleddrg 3fegdre

2. 3T &7



37.

38.

38.

39.

39.

40.

3. Taftsa 3uia

4. FAERT 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

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

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

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

3. gl (5.52amufa uer &)

4. U G44IAfd g F.AY)

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

1. Venus (5.25 glcm?)

2. Mars (3.94 g/cm?)

3. Earth (5.52 g/cm?)

4. Mercury (5.44 glem®)

fadfaer U @Rt gl v ghea ey

AGHSAT CO, T A Fxeh Mclieror @l GRA

HAT & TR

1. gdded a0y § agHST FIEROT AT
gr SfTar gl

2. g qur @ A g A Bl

3. ¥ Tafoee @fast &1, TaEf@s 3me
& faT Hdd HeATaR0T|

4. ©IfeAr HI IHRA REA|

Enhanced weathering of the crust due to

tectonic uplift reduces atmospheric CO, and

induces cooling on account of

1. slower atmospheric circulation due to
orographic barrier

2. enhanced precipitation and runoff

3. continual exposure of fresh silicate
minerals to chemical weathering

4. deeper erosion of valleys

Al et & oot et &1 ER
faffier sefg sl & @y drdgedsia &
e s o

10

40.

41.

41.

42.

42.

43.

AT Mer A
CIENALCe IR
gecig aUr gure A
&rEgedeig Td el i

> w N

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

2. ellipsoidal only

3. circular and flat

4. ellipsoidal as well as spherical

oo AgEASr URIst & Sl 37 de @
31fw et &2

i e

Hformiferar arT

TIeETE &R

9% URT

> w0 N e

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

1. Circum polar current

2. California current

3. Agulhas current

4. Peru current

frdl A d¢ W 3= 916 &R Hfea g1 I
3 ¥, S Ydl§ & 30 TR & A, AT
Oy A™F, gl HT WiR¥ear 0.01 & ar 9
g St TR g8k A a1 Af™AH §, IoTenr
qeRIgicd IRETRT T 82

1. 13§ 2. 109y
3. 100a¥ 4. 1000 ¥
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. 10years
3. 100 years 4. 1000 years
g aRehdAT Fd Th gTEr & 3UaE, S

gedl # Fag d HAG 700 km FEIE W
ARGATT FIAT B, T AHHRTOS  IRpHOT

FTT FAT &7
1. 24€¢ 2. 60 fAse
3. 129¢ 4. 100 fAae



43.

44,

44,

45.

45.

46.

46.

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
S9 FA1S A Teh g1 YT A I

3% IAdA TAT A, &l ded gl
3T A JUT dY, gl ged g
AT AT deal § Siaieh oI gedr &l
3T AT Tedl § SAafdh ard 9adr gl

> w0 NP

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

W
1.
2
3

4. its volume decreases and temperature
increases
3cadl My FH Mdddr & TAT -16°C Hr

AT YN HAAT wGeTcial eI T qgae &

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

2. Northern Siberia

3. Tibet

4. Sri Lanka

algﬁg?»htr afa & = afas AusaEr &
ged HHA H ARYT H (a) Bl HX, (b)
TE T, (c) AAT, (d) FRED <shdTd

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

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

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

(), (b), (d), (a)

(), (c), (d), (b)

(), (d), (), (b)

(@), (), (c), (d)

PP E
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47.

47.

48.

48.

49.

49.

ST YA H ¥ T T9d g

1. AT HETEHS! hicde oidl qa &l
B 3ms™ & aAfa & gRafed gt &l

2. LG HEHS! hicdel oidl qa &l
WE 20ms™ Hr AT T aRaRa g &

3. HEMHHAG HT IGUS I Jolell H hdiide
TRET FT AWCET FA gl

4. HINAIH T HT IR AGHASAT
Al @l 3 gare e g

One of the following statements is FALSE:

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

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

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

4. Change of Coriolis force facilitates
atmospheric Rossby waves

are IREEROT Yeaad g 8
3dfess 3surnfeag fafeor 3ol 4
gfaeftd 3uTRica ganT|
IWhieag & IN-UN AT FSHA GaRT|
. god PIRAE o @rT|

O

Walker circulation is manifested by

1. inherent tropical radiation characteristics

2. conditional instability

3. non-uniform heating across the tropics

4. weak Coriolis force

g A ap3pfas fAAvard & o §1 gema &

6 oo & @ Flaar 3@hH T &
Rl T T & & H TG 82

g Rrarsie, dlersd, smEEr, RAsERSR
3T

)

1. 99, sTel, A, feAeTe
2. 4T, gae, A4Y, KA
3. 9ad, fgHAeg, A, el
4. e, fgaee, A, Jad

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



50.

50.

51.

ol.

52.

52.

3. wind, glacier, river, groundwater
4. groundwater, glacier, river, wind

P STefarg FoMieor & TR AW &
1. 3SUThieag HEA STeldry

2. 3SUThiedg HEHC Sielarg

3. ISUhfeag Yeh-AeH Searg

4. FUMRCSE AT SFeAdry

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

s 3uteafd aRar yona # W deead

$r arefr &

1. yura ar fafaes
2. faEd

3. Ffth SToATT

4. YThiceh desY

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

1. fallsand rapids

2. meanders

3. braided channels

4. natural levees

FT T H Th IASc @US A 9T AR &

T WA W g HIS U IR Adr

fearar| #RoT §:

1. ST SdT gdard ¢ & gfaegd & el
gg ®fl Awer AGT gl

2. FAIST gl § AU T YR A fa&T
gl &l

3. Sifeid fdeiel Feareyar HAT &l qRred
S & v gaieg 7@ &1

4. IS F IET UR HIS YfAaoT 3cTeeT g1
AT

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

12

53.

53.

o4.

54.

95.

55.

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

2. granite is weak and deforms in a ductile
manner

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

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

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

I HATAAST F FHET

3if8e drerfes

e Ffeas

f8e afss

> w0 DN

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

1. more or less similar to that in anorthosite

2. more potassic

3. more calcic

4. more sodic

AR U9 F FA 15 km H AT
HATAT JIOTAT T 82

1. 3°C/km 2.
3. 50°C/km 4.

30°C/km
100°C/km

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

30°C/km
100°C/km

ve HfafAa dctar sda: @ g o ¥
Faiifen MYSIfA 1 HoReaT VR a1l T 50
FROT gIdT &

1. TN # Rade

2. @ & IadT

3. % @ faade

4. T HT Y§oT

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
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56. & I FHar dR=BeH & fRw dER @fae 3. sealevel fall
¥ Soaad e 3iffare fead giar 82 4. sealevel rise
N 59. fRFeIe WA Hr ITadd AT # Ig 3ifHRd
= o
: 1. 3qey RAG
;‘m 2. doey feAe
X% x % % . e e
1. O 2. A ' - N
3. B 4. C 59. The following marks the maximum limit of

glacier advancement

56. From which horizon of the given soil profile is 1. terminal moraine

the maximum solute flux released? 2. ground moraine
3. end moraine
4,

—~——}-0 outwash plain
i 60. Fe T Si A @A wiat & ST TR F
B e eTshaAt # @ HleT-ar Harreg g2
T
R 1. s SERE- R
T e
2. 3SEATesTore >fAfohosTeie>Y o Raa
1. O 2. A
3. B 4. C >STares
3. RafdImclsee > RT >aEAImolsTe
57. 3R H RE TYHRA efshdl SHHT >ZTeH
EIECEIS 4. AR >EEaAhelsTee >fAfcaImesec
1. agg fae™ > RAICH
2. wone fagy _ _
3 8T BAY 60. Whlch one of the fo_llovymg sequences _of
. organism abundances is likely in a marine
4. fog Qe region devoid of Fe and Si?
1. diatoms>radiolarians>silicoflagellates>
57. Coarsening upward sequence is a characteristic of dinoflagellates
1. aeolian deposit 2. dinoflagellates>silicoflagellates>
2. chanr_wel depo_sn radiolarians>diatoms
3. del_talc deposit 3. silicoflagellates>radiolarians>
4. point bar dinoflagellates>diatoms
4. radiolarians>dinoflagellates>
58. faeg & d&T &1Er Fr AfeaT e 18 §IR silicoflagellates>diatoms
I 99 ATIA: T FRUT HTHAT g N ﬁ
1. FGEAT 3cUTeT 61. STy TREc ' T Efeea
PN — 3JeThieeh ST Yol T Hged § 3Hh

1. 9wk ded dur A9 & g faaRor & SRor
2. Badrr v awur siig gt & gReivor &
FHROT

58. Rivers in coastal regions world over got incised FSAT T 37FATTOT JAT TATHATROT & HROT

at around 18 ka mainly due to 4. 37T 37eTel STl ¥ MTEESEEROT &
1. continental uplift

2. coastal uplift PO

3. ¥Hg TR # FRrae
4. FHE TR & doleall

w



61.

62.

62.

63.

63.

64.

64.

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

HEHHAG UREROT H R aifaehoar &
foT 3aeas #RUT A @ HOHET dge H
SESICE

1. Helcd YGUIAT3T Sl T

2. FEATER & YGuTan3t v G

3. IR STel Yol el E=AT

4. &fAsT 9 YgUTATHT A ETAT

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

Hefrger (faffsrer va &) 500 Hiex 715U
deh ST SR Fehd & AT T IEsAT F
&S & TEeT W &1 ST T Fgeld §:
1. gradardr 2. o el
3. G gefcdl 4. I Gy

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

JhIeT TRVUT & IHTHRINOT Yfshar feet

sgfav §:

1. 9§ U olg-Garfad 3=l g Bl

2. garer fager 819 & ag e caaTh
nfFgs=T AT &l

3. dg YIVUT &7 Ueh 3THTERUT IRCEIERT
TR g

4. guhrRl & # g8 U el e gl

The process of chemosynthesis differs from
photosynthesis as it is

1. aninorganics driven metabolic mode

2. avital oxygenic means in the aphotic zone

14

65.

65.

66.

66.

67.

67.

68.

3. an unusual detritivorous mode of nutrition
4. an exclusive event in the euphotic zone

HEATH FHGST &

1. 3Hfewh T T

2. 3cdll 9ATd HSTHRRI 37803l

3. 3ol 3icoliced AGNHNPRIT 37¢:STeT
4. 3TThieH ST

The densest seawater is the:

[ERN

. Arctic bottom water

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

HEEHGT # gl W GHG 990 HT AlCTg
3Tadd §?
1 §HEEREN W
2. 30° ¢ duT 30° I W
3. 60° g dUT60° I W
4. ygar 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

Slaafad, Soeifad 9 FafHe ufhar 4O
SIS TietsT AU HAUA: 8

Plalie, BIEPRISE, Tohes

Fidleie, Hehss, FEHNIST

1
2
3. WIEHRISE, ToWss, hidldc
4

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

FARIhS & eI FHedichal HI 3ifdgael el
IreT ghrRId: Afshd 9ard §:

1. forcfad 3AREr &t

2. aifad 39 9oy



68.

69.

69.

70.

70.

71.
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3. o afard Sig wery
4. S

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

NS B & aeiat H FUcHD e are Al

YT HRF g

1. &NHHSAT A, CFCs aUT FAThIA

2. YA FHAIHSAT A, H,0 TT CO,

3. CFCs, H,0 @1 CO,

4. YdrT FAAGHST AE, CFCs aar g
YehIRT

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
fAger agAsea & @A & A dfed gq@
AT TCH &
1. Nz Oz N0 2. Ny Oy H;
3. N2, Oz, C02 4, Nz, Oz, Ar
The major atmospheric constituents that are

homogeneously distributed in the lower
atmosphere are

1. Nz, 02, Nzo 2. N21 021 H2
3. N, O,, CO, 4, N,, O,, Ar
4T \PART 'C'
(@) 29% Wfsd wifeAFad, 40% &R
PesTqiX, 15% oAfhollel, 12% TlGHIA-

3TIMSE JAT 4% 39T
(b) 45% CATATIFAT (Anys), 8% &R
FestuR, 30% Farcsl, 5% gl sois, 8%
JIICISE AT 4% 3791
SRIFT Felae drel GRS Aol & ITFFA
ATH AT FT &7

71.

72.

72.

73.

1. UUSTHISE JUT IATSe
2. Afhfolge dUr TusARe
3. WiloSe dur AT

4. dfec qUT TATTSE

What are the appropriate names respectively,

for fine-grained rocks consisting of

(a) 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 NS>

13R9 a¥y qg 5 & #goliaid e e

T FHICHIAIOT 3T, IoTehT IMYfersh  “'Sr/sr

I Rest 9RT TN AE SH FROT @

gHhar & F ¥ dasgia

1. e grfee ¥'Sr/% Sy 3eqarel & |y
e g3l

2. T Rb/Sr HqaTcll & FT FheehIspd g3

3. w*mBSSrﬁmﬁfﬁﬁ
¥5r AT Fr idfase R

4. qﬂﬁwmmﬁmgﬁl

Two cogenetic igneous rocks crystallized 1

billion years ago, yielded different present day

87Sr/%gr 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

e oo @iasr & XRD 9fdsy & Fo yuH
il & fAeor gaeier 111, 200, 220, 222 AT
311 4| ol & faufda seuieufa 4 =%
sy fAerem o7 Thar & F 5@ @l #r
1. & A s T B

2. Th AG-ALA sHS A E

3. T NR-ALA g A B

4. TH FR-ALA SHE QA B



73.

74.

74.

75.

75.

76.

76.

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

e fAeeyor & 13 9o gfaed
aregefiell & e arer @fiae §:

1. FdRBC 2. 9T

3. UERiedre 4, wFEHET

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

1. chlorite 2. Diotite

3. pyroxene 4. amphibole

AT “XKpes AT TAT Wi AT & ia-ar

BT Fe,Sg ol WiAsT & HaTd 87
1. 46.7, gferse 2. 87.5, fglerse
3. 46.7,TISdISE 4. 87.5, TISATSE

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

2. 87.5, pyrrhotite
4. 87.5, troilite

giesil $ I Hold YRR qUTHAT &
ﬁﬁﬁlﬁaﬁ:

gfast sehrefiar qoTers

A | ufEe P | 3= 39 aar
B IGERCEICG]

B |aaege | Q | wrcdars IHdT

AT R | dareer  =afaeor

ot

D | dfd= S | oy faclue

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.
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77.

77.

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

Q!
-S;
-R;
P

Eall
UJUJUJw

A9 X & & =Y SAared geaArsit r TOH Y
# A A sdwfae e @ gAfad

X Y
A | eréeeTseq 929 -
CIRCEISGE * [ [T T
B. | srAterseq ST F
Fr faeidger dg
C. |der Shaeer | R | dfoRaes
¢ieeeTH-UsH H 3
FT IS
D. | ufzgmerr Shat | S | xeRag &
H YT 3d
1. A-R,B-S,C-Q,D-P
2.A-S,B-Q,C-RD-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-S



78.

78.

79.

eiadg Fa¥ed, St $o YRR & sl &

T #gca Ul &, I oo™ T ¢

1. ST &I & 91X AR FIUeA

2. THicH JHTST i GiAsiaor aXd §d &
3ufderge & aRonfaa gar g

3. TYAHSAIT GId &I A glell, i GlAsiehor
A gd F eI H gRonfAT gar gl

4, i\ FT FT FIUA, ST GfASHROT FIA
gd & AFA H IRONAT grelr B

Second boiling, which is important for certain

types of ore deposits, refers to

1. two consecutive boiling of water

2. crystal fractionation resulting in exsolution
of mineralizing fluid

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

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

1500C

Temperature %

Ab Weight % an

gfages dF srearsc-3aaise & faw & =Y
e graedr T # foeg a aur b HHA:
gfafafaca &=a &
1. @g-3uRYd € 3Hedlsc Ul IHerdige
QIEEATHT & ot gfaerd
2. Il &I Felldc dUT TE-39eUd
i e &1 §eirac
3. @ Fg-39Teyd wfodieadl i gaae
4. a Tg-3uRYd Il Hr dATde
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79.

80.

80.

&
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

Ig @ T § F 3T @ (HP) g 3fa

3Td ¥ (UHP) FUTARUT ATYRUTT: d®UleR &

T IR IFTT F IIT § A A

PIA-AT 3TFT 3T THST FRUT &1 Thdl §?

1 3hge I 388 8 Wa @Ay A A
gqurary 3fa 3T o)

2. I I 3E8 N W FHT A qudr
Aelt AT TYeT Sofrae AT 7 g5 o,
5@ HP & UHP @S daig egcdest &l
aca

3. HP & UHP cggear & wuiar 3ifafeard
I et & arfs FAOROT @A B
1|

4. MHIAT qg 3EE M WA Fe A
AgeddrT qudr AU 7 A6 oA

It is observed that high pressure (HP) and ultra
high pressure (UHP) metamorphism is
generally younger and in mostly post-Archean
times. Which of the following could be the
most likely reason for this?
1. Temperature gradient
older times were too high
2. Bulk composition of the crustal rocks
did not evolve in the Archean and
older times to give rise to HP & UHP
mineral assemblages

in Archean or



81.

81.

82.

82.

83.

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

USTEYT T AT FORYPT S =T 750 Ma
Jur 560 Ma & &t g, VAT AT AT gl
=T dRash gear3t # & Hia-ar Had: 3o
et H gof & FohdT &7
1. AR RATHHIoT
2. dicarres & fa@sa
3. MAfAar & fagse
4. FHigger g gEdiea
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

T Fse A THARITH AT Ged F FAAROT
& eIl 9 fasfad g arer @fasr &t &
TWIdH HH, A0 & ded HH H, &2

1. <fos - SATATST — SIATCHTSS

2. e — ATRCTTSE — SHTATSE

3. THICNEC — UeICITIST — BIEERTST

4. Cfedh — SATCATSS — 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?

1. Talc— Tremolite — Diopside

2. Talc — Wollastonite — Tremolite

3. Tremolite — Enstatite — Forsterite

4. Talc — Diopside — Enstatite

R
Sr=10 ppm

N\
Sr=30 ppm

748

Sr=20 ppm

o>
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83.

84.

84.

A& R &1 @ 3UAfeAr T, dUT T, dUT UH
faaRer #&r D, &1 R, T, dur T, & a@faa sr
Figard s 10, 20 dUT 30 ppm &1 A W
Ifg STor & golAir T, dUT T, A% & fov
0.2 % @ B 9 D, & Sr 1 Tigdr &1 87

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

Tl
Sr=20 ppm

g

\

T
Sr=30 ppm

A
[ ]
=

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

1. 12.0 ppm 2. 60.0 ppm
3. 14.0 ppm 4. 16.0 ppm
et Hfgaaqd didat aur s oaor

T aifersr & geAlied 81 @ & @ *la-
| FE Holed e 82

A | aifriersey @ P | sftereerst
FAaRd 3aardy afgar

B | 7w & Boer s | Q | el g
Sl il e

C | wuiaRa saremgd | R | odf =
gerdr Qe afgar

D | @sremsey dar S | g

faréea o

1. A-Q;B-S;CP;D-R

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

3. A-Q;B-R;CP;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?




85.

85.

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

g Td QN YA JFd Th AR
Jolel &1F H UT Jolall T 3TATER &7 dol
E-WEl 3T &F & Joel fgof W I
T & =Y AgEr # @ FlI-ar gyad:
qd defet & Hefad g2

AeTHeT HTAT g7 e

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

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

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

el N =
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86.
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87.

~10000
S
L]
£
2 1000
a
o
H
© 100
a
e A
® 10
2
t
0.1 05 1.0
Na*/Na*+Ca2*

IRFd T & faeg Afear & fav For @ifed
U7 AT Na'/(Na'+ Ca™) & dofel 3fefdTc
3ifha fFr s g1 afgar A B dar ¢ fha
UhR & Fid Jeodr &1 giafaftca adr §2

1. A- 9o 39&7d, B - guT, C — arsqey
2. A-—au, B - & 37987, C — arsuey
3. A-—arsud, B -guT, C - &eT 31987
4. A— ¥ 3798TT, B — arSUe, C — guT
—10000

3

£

;';'1000—

3

§ 100 -

-

E 10

2

0.1

i
05

10

Na*/Na*+Ca?*

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

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

1. 2w
3. 2iw

2. 2w
4, 2iw
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88.

88.

89.

89.

90.

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

xf(x)is
1. 2w 2. 2w
3. 2iw 4, —2iw

ITAA 20 e & T 3@ART @3 & F3W
fega & E Aar Siar § aur W §d W
E - ds T AT 5 S.1. SHISAT IRAT AT g
Ife fega urerEgar 10" s1 s §, o

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

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

1. 10%cC 2. 10"cC

3. 102C 4. 10"cC

afe fooet welieol &1 weay HEu g,
ar a+b @ AT T §?

x+y+2z=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 2. 0
3. 2 4. 6

Helcd 2.7 Aufd g A F TE 20
R @er gur gEedfaea:  mfawia,
3fUd @S Y9E-gEaR @A W 14.0 fo
& Hel A HId §, ST6T AR &I Gelca foeelr
qur AT Joler H 0.3 AT T F.A. FA g
A # Ales F@m ogen afe qEs
gaedfasa: gfawia gar
1. 18.0 fm.#. 2.
3. 1447k 4.

16.2 for.# Y.
13.6 for.# .
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90.

91.

91.

A 20 km thick, and isostatically
uncompensated, elevated land mass of density
2.7 gl/cc 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

S8 foh et T & qritar arn 8, v o
& #RT T3 & -G o = aR=sfear &
AR e g3t A B dur C W I&ed
ITEAAAT FHL: ga, g AAT gc &1 36T TATAT
¥ 3T Q IR Tocd I g, g5 AU
geglar

ga ds 9gc
gA g B gC
A B C

92 <9a 95 <9p 9c < 9c
92 <9a 95 =9 9c < 9Jc
92 <9a 95 =9 9c > 9Jc
9a>9a 95 =9p 9c < Jc

P PE

Oa, Os and g are the gravity anomalies at three
points A, B and C along a profile across a
faulted block of material, as shown in the
following figure. g4,95 and g; are the
gravity anomaly values continued upwards
from the same positions. Then

g% g% gt
9a '} dc
A B C

92 <9a 95 <9p 9c < 9c
92 < 9ga 9 = 9p 9c < e
9a < 9a 9s = 9p 9c > 9o
9a>9a 95 =9 9c < 9Jc

APwbh PR
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92.

93.

93.

94.

94.

45°N 37eTr R U Tsh &ca U § A,
dUT B Teh q@dl TR § S A & 20 TR
3ccR # gl B W AMA &d A A W
AT AT HT 31981 16.2 F.mer 3¥F g1 ar
Bfr s &

1. A & gA=

2. A ¥ 80F. IW

3. A W40 Ar

4. A "80HA. 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

el e F epeed qur Hdsw aler arfor
HAT: 6.0 fhAY. ufa & Tur 4.0 BFaA. gfa

4. g1 3R TarEl JHeurd 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. 0.2
3. 03 4. 04

el ool A1 sf@a T wrafas (P) aur
gl (S) Al US AT GefurRIelr H
SERM: 8:30:04 SO AT 8:3L:16 S UgH| AR
P T ST AT AT A 1.6:1F g, o
HEHT Tes F TAT &

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

95.

95.

96.

96.

97.

fopdll oy 1 oot wTaeamsit & @ Hie-dr
A 9 W A FEIT F Waded JdT

a3 A
1. PKiKP 2. PKIKP
3. pPKiKP 4. PcPcP

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

1. PKiKP 2. PKIKP

3. pPKIiKP 4. PcPcP

Rl A Jraady TXger # sy o’ At
V, TGS 2 F AT Sl &, Tdg H Vo A
ITTAA H V, T, TIY V= Ve & HER|
faemie fig & fdheds vh g w ar-caRwr

TRTaceT AT el §
N

271 1 2
13- 2. 2
il w 2l v
2 _,2
1 [V Y 1[Vi-Vo
Nt ° 4 l[a%
2l von 2l von

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

2 2
1 3[1 1] , 2 Niaad
' A VO V1 ' A V()Vl
2 _y2
3 1 Vi -Vg 4 1 [Vl—VO]
N R N4 oAl veny

I 76T 45°N @ THfAT H =AY T
120 my Rl AT HS & AT Yehed &
X, Y dUT Z g 3qard 1:0:2 H gl fawr
FUAT W AR

FYA |: HIAY Ydhed dI IMeATd gy
THAT YT &1 o FHAIK g

FYA 11: AT Yoohed Fdeld: T AT
YGRIHIOT & HROT ¢

FUA | AT 1| TT g1

YT | §eF §; e |1 3707 &

FUT | AT & e | T gl
FUT | TAT 11, = T Bl

A W DN Py
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98.
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99.

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 1l: The remanent magnetism is
dominantly due to viscous remanent
magnetization.

1. Statements | and Il are true

2. Statement | is true; but Il is false

3. Statement | is false, but Il is true

4. Statements | and Il are false

U Heldl dehrg aderor A, Wield e

YahAT (PPM) TUT Ueh dlgedR  Ieehady

(FGM) & 39T aeh, oI5 fGeol & UH

g s S gfafaed N-s afdes §, & 3R-

UR # gR=sfed & §AR gah

IFATTAT THAT &I A g1 PPM & THiAd
o

1. FGM & Wit =Y erfasl & daud
gl

2. FGM & Uil Il 3rEefaal & &H W
Tl STeTE 3otk 3t 7 §

3. FGM ¥ urY =Y 3reerfaar & 31fee,
W @ STETE 3eih AT A E

4. FGM @ Rt =i rgarfaat & gshy swrg
[CAC
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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 s, S ook Uaheh ¢ @ FARRT o
ST @hal 8, W T 78 Th N-S Fel gaehrg
efa IRz iedr & AR 3TgddA U
wgeiad e fSgst & wuEt & o dr

99.

100.

100.

o 0 #HeX B1 e Fdfetor & wUe X e
Ud FEAER "ehl F AT 31 B, o g

deh T TS §
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. 60m

3. 84m 4. 104 m

E-W &I W% fa&gd, 9eeRk o9 v wroih
¥z & AR-UR A =AY A fasa sgarta
gR=Siew @ [T gefar &1 e et &
T FiA-TT, IGAT T ASSAH AEAT IR
TehdT 82

+ N

L —400

mv

1. Oa-srEar 3aEws U3, Oud 3ca) &
e rfayaora: AR

2. FofEs 3w M, Fga gfaor & @
sifagaura: afFa

3. AT 3w fUs, fAgd eferor &
T* fagaurd: AR

4. fadea-gX e M3, @yd 3caR &
T* rfagaurd: AR

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

L —400

mv




101.

101.

102.

102.

103.

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

forelt fagga fdees # faegamit c, aur C,
& & fdegd URT 1.0 A ToRll Sl &,
fQera faegdmat p, awr P, & & 14V
dlecst AT STcl &1 faegdrar p, dur C, adg
W AT § @ PR 3ufdg & e
40 AL gt & HR F AT gED S g

3T gfarershar g
1. 35ohmcm 2. 70o0hmcm
3. 105o0hmcm 4, 120 ohmcm

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

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

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

gl & WEaR # fhE e WO HAHSHAGT
TG AT dad FEISAT U gl S

g7
1. ~100 km 2. ~200 km
3. ~400 km 4. ~700 km

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

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

~200 km
~700 km

Tl & Woseur wiAfadr @ 3@a A
AT 3eIH TUTT I FATIT A

L] siteiferdst Afreler TS

| cawer B | ¥
cifaaFest YaATeISeH

| afade C | tremse

V| Ne-ya¥ D | qafee
ciforaerers
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103.

104.

104.

I-D,I-AllI-B,IV-C
I-B,II-C, IlI-A/IV-D
I-B,I1-D,I-C,IV-A
I-C,II-D,ll-A,IV-B

s NS S

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

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

I-D,I-AII-B,IV-C
I-B,I-C,IlI-AIV-D
I-B,II-D,llI-C,IV-A
I-C,I-D,lll-A,IV-B

el NS>

1000

100 —

10 —

stream velocity (cm/sec)

clay silt sand gravel

Grain size
&t A BdUT C & yao Ufhar3it & ugame:
1. A=T389, B = 379es, C = IRagd
2. A=9Ragd, B = 37Wed, C = [[8T
3. A= 3Wed, B = 9Ragd, C = fagia
4. A=T89, B = 9Rags, C = 3yWRGel

1000 -1

A0
nal NS
2

cm/sec)

goﬂ'\"

(
T
>

o
1

stream velocity

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



105.

105.

106.

106.

107.

3. A =erosion, B = transportation,
C = deposition

4. A =deposition, B = transportation,
C = erosion

R e #fa g 9 S €

1. ST d¢ W dUT S J9Tar & =i
2. 3aRe de 9T dUT o J9Iar & «Ard
3. 3daRe dec 9 dUT I JUar & I
4. 9T dC W dAT Il JaTdl & FW

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. onthe inner bank and above the waterfalls
4. on the outer bank and above the waterfalls

200 @@ T & fRdr Selle a4 T
aredr # 180 Mm® efstel 99 fohar arar o
foTel TR 3 Al # 5 HieX o a/:m| Jg
ﬂmﬁgﬁ%aﬂégﬂ:ﬁwaﬁgmaam

$r fAfdree wca ¢
1. 045 2. 0.36
3. 027 4. 0.18

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

1. 0.45 2. 0.36
3. 027 4. 0.8
=| eB oC
=
( oA oD
- Ve + ve

sediment size (phi)

AN AT TUT ae feidt S ggerel
1. AQui B 2. A@urC
3. BAwWC 4. B@UID
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107.

108.

108.

109.

109.

eB oC

Weill sorted

sorting
—_—n

oA oD

Poor

-ve ; ; ; + Ve
sediment size (phi)

Identify the fluvial and aeolian deposits,
respectively

1. AandB 2.
3. BandC 4,

Aand C
Band D

¥ AYHHA H @[FaT & O Hla-an, s
sfagite & a8t &2

1 #EF 3Tl A HAgledal & qiaHr gey

2 3SUTHICHGT & UgTar &F

3 ISUIRicagl H Hgledal Hr qfRa#Ar ga7

4 FsuThfedgl # Hgleddr T qdi gt

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

Afesdar aifa gl W R o A

FUAl H H HlA-AT Fel 82

1. YOS 9qurdr, ifd & &Y 3e¢ G99 H gl

2. Torstely BAm $r 98T YUme Yqorar
Fel 3w Afed args 2

3. YU Yauldar I 398t delstary Fsam
Fel 3w AfFd args Bl

4. Afeder wear &1 afd & @Y UT FaY
2

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



110.

110.

111.

Hot

Temperature

C D

Cold

Low —> 50 cm/year —— High

Precipitation
SR o & Her3it & @E FHg A Ige
1. A-¢gl Hal, B - USelwy,
C — Usiehd, D — oersed

2. A-YsdaW, B — YsIhdl,
C —dexrged, D - EgT Har

3. A-U3IHd, B - selsed,
C — €31 T, D - USeaIh

4. A- ST B - TgT Hey,

C -Use®Y, D —Yslehd

Temperature

C D

Cold

Low — 5 50 cm/year — > High
Precipitation
Identify the correct group of soils in the above
diagram
1. A —Tundra Soils, B — Pedalfers,
C — Pedocals, D — Laterites
2. A —Pedalfers, B — Pedocals,
C — Laterites, D —Tundra Soils
3. A —Pedocals, B —Laterites,
C — Tundra Soils, D — Pedalfers
4, A — Laterites B —Tundra Soils,
C — Pedalfers, D — Pedocals

Ife 3R da F waTeNSe @i MyAse #
39eTfAa g3 @, A qery HfAGRAT @
T A TgT gIIM?

3T, FA-3798e, TFHRIOT
STA-3TTEC, PIdaATehI0T, HTFHIRIOT

A w N
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111.

112.

112.

113.

113.

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 o7 # AT oeor g = gl
LT TUT &l Ide Hr fewr, A @
gt |

L AND

1. ABCD=drc ;fgam Y& X d&
2. ABCD =aURIy; fGem X a4y a&

3. ABCD =aURy; feemy & X a&

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

Some engineered features are shown in the

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

L AND

3%
LA
.
.

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

el NS

qeT qfA & we B oo & 36
B g3 9T JHUae, d¢ HAIR ORT &
HRIFUT FF T FeToed I ¢

aTe Oftre @ar | @ifea

afshel #ffSiEar quUT olageT

e AT qAT AT-Hicdd I
TS AT U1 AT

Eal A

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

1. sand bar and tombolo

2. curved spit and lagoon
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114.

115.

115.

116.

3. bay mouth bar and wave cut platform
4. bay mouth bar and lagoon

ghdldl & IX H FT 1 T Fya # &

FieT-aT AT §?

1 T 5°TYT 20° 376Tel & &g 3cHfad & gl

2 9 HBHR HEEERI & YAl #WEI & FWR
3cHfad g1 &

3 J yFeEr # 3cafad E g

4 T 3cdiesdh HEHEER & HALIET & Glaior
H 3cwfaa a8 g1l

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

T cfasse [T & Fra 9 ana €,

A HRY EER

f T FATR ER0T

I ATAR FROT

TIIATET Uk

FTH gfdeoar TRoT

o & @ Fia-ar, @ g F W dd &

and 20°

m O O @

A turbidite deposit contains the following.

A Massive bed

B Lower parallel lamination

C Upper parallel lamination

D Structure-less mud

E Ripple cross lamination

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

1. A-E-B-C-D

BwN
O>rw

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

>00

feiqor cgaTur vd @8l YR T Th @
feTad &
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116.

117.

117.

118.

() | 3rqame gofr A | &

W | @ aon B | qarésr smemsc
() | qfewt coeen | C | st

(V) | 3rgrarg egaear | D pifdws aemée

fowT gorel & @ la-ar @er g2

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

afg gfaror scclfesd FrgmR & 3TEyd #
U S aTe ggad AT S #Aeg-sedfes
Fech & qiRgd @ R 1300 R A Ry
g, 650 om@ ¥ qd fAefd g2, ar el

AR &1 faeaRoT a1fa &

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

3TddA ATEY dIf¥e a9 HT &F TgT 9rr
ST &

1 I MY & ISUrhfedd & & FW

2 HEMEPRI & FW, 35hicadl & fadhec

3 A F FW sFERET H

4 HEMEERT & W, ALIEr #
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119.

119.

120.

120.

The zone of highest annual

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

T 500 fh.#T. ured & g9 F ve ufRaeemsr
YRT & foT, ST 3cak T RE 10 m.s /100
km, 1 IfT F Gedr g, T HfHAGAr &
AL FEATER gcadh &1 87

1. 1x107%s7?!

2. 500x107*s7?
3. —1x107*s7?!
4, —500x107*s7?!

In a square of 500 km side for an easterly
current, which decreases in magnitude towards
north at a rate of 10 m.s */100 km, what is the
mean vertical component of the relative

vorticity?

1. 1x107%s7?1

2. 500 x 107*s7t
3. —1x107%s71

4. —500 x 10™*s™1

AT e gl &

1. Sefaid gfdasharcl A JFd 7
ATghAT e qUT 3A% AP FTEEROT
qur 3.9, &7 A a9 ITaH

2. Seldlel Tshalcl HAAAT JFd ATRS
ATghAT e qUT 3A% AP FTEEROT
Jur 9. &aF H avl 3Tadd

3. §9MMeT T WET H 18° 3. & 3cX H
WRT ALT ATIHRAT IaNHT S gi@or
afad & 3R afaeler § 3.9 &7 A
auT 3Tadd & aArY|

4, SIS FT WET H 18° 3. & gfgor H
WRdT aRe AGRAT fa&sr St 3caX
gfegd &1 AR afader §, o a7 A
auT 3Tgdd & ArY|

Monsoon depressions are
1. mesoscale disturbances with strong anti-
cyclonic vorticity and convergence

27

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

121. AT A3t # @ Fia-ar  AfFFedad:

ufaeyd: T2l g2
1. #ZH ofEe
2. aRafdd aer-meT
3. e
4., FHAAS 3TASC
121. Which of the following schemes is
computationally unconditionally stable?
1. Leap frog
2. Modified Euler-backward
3. Euler

4. Trapezoidal implicit

122. 9% # wh @by WA AGA F R

ST &§ & Sia-ar gt gedr?

1. QAT ST AT 8 gl

2. fosach wfcrashard qd #T & T@EhAT
g, ol e i R%

3. 3wrefeatll TeEemHET Se ARAT ATYRoT
¥ daeR B

4. FOH g &F H RO 9 AT qur
EIRECIN DI i B BT R

122. 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



123. AU-ETAT & Hedl A ooer Toeil a0 gafad

123. Match the following columns

H
A AT
A. FEIGR | P.EURT W & 99 YA W
3T
B. TRY Q. PIeY HagsT A TI oeT
YT 3ccelashdl & garT  fafefad
gl &
C. T T | R. STGEAAT 9T Iiaed &
3eX WRd g gl
D.&ardT Y| S. AT Fdg 9 HAfhiAd 331
gar, i 3MUR & FfAa
aur 9 fafora: ffaa
1. A-R; B-S; C-P; D-Q;
2. A-S; B-P; C-Q; D-R;
3. A-P; B-Q; C-R; D-5;
4. A-Q; B-R; C-S; D- P;

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

124.

top.
1. A-R; B-S; C-P; D-Q;
2. A-S; B-P; C-Q; D-R;
3. A-P;, B-Q; C-R; D-5;
4, A-Q; B-R; C-S; D- P;
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124,

125.

125.

3RFd 7 dfas afa g FFd TR &
Th HACIET R @ G S &N H
AT TREHIT g

RTUIMHY TS aAlaT

U & aaT

qémmﬁm—‘a“faw

HfcasT awar

> w N

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

2. Rosshy — gravity wave

3. Eastbound Rossby wave

4. Kelvin wave

T Fb § RN, U1 Oy, St agHsSeT & TR

¢, GmR gy el § SEih wH YR CO,,

CH, @1 H,0 diurer arg g2

1. SfARACER U] HalFd H HA
GAMYUT IR § FAIfh 3Tl Had Tdh
& F9T FTaAFAT HI Fife B

2. SERACER 3] RRRGT & s W §
mﬁ%sﬂiﬁrqgo{ ST FTaAFAT Fr
Fifear gl

3. gfawaAmd v fAfRROT & ey Wi
%W%WWWW%I

4. SIAUTATUEY 3707 el HI 30eT
A H 30w TMYOT FA §
Fifeh 3% HIT JhR AT Bl

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



126.

126.

127.

127.

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

Ife el 3918 2 7 3N & "igdr C2) §,

o el T ST &

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

2. C(2)9oM HE fe=r Sirem g el H
agHSH T AIHA SIS &

3. [ E2 dz srewet gaTSaAr

4, meC(z)v(z) dz S8l v(z) YAA-&T &5 A
3T B

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

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

Iy dfi—(zz) dz Dobson units

Jy_ €(2)v(z)dz where v(z) is absorption
in Schumann Runge bands

gedl & argHse # fAfhar

NO; + H,0 - HNO; + OH W faam:
e # BT W & fesq qed
Fot A (Frsufa Al #) 39l e
HNO,, —74.7; OH, 34.2; NO;, 115.8; I2T H,0, —
228.4, ot oS W AT ST W ¥

1. g ufead a¢t gen

2. g %ad Ud H gfed gelr

3. 9% ¥ad e & ufeq gl

4, 9§ &1 9 Ua gt & afeqd geft

Consider the reaction

NO; + H,O0 -» HNO; + 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. itwill 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

128.

128.

129.

129.

cieroll grelel Faehieh o & SETel W & g

TR aret & A F SAT-SET Y g

1. ufegel Isurefeay ged AGRRR  dr
ISUThfeaY fée HGR

2. Al 3SUTh{ESEr Rl HEMAER T
ISUThfeaY fée AR

3. ufRas) Isurmfedtr rcalfes qar
ISUThfeaY fée AR

4. qdl ISUTHIEHE 3fcoifesh TUT ISUThfeaEr
fée FgrmR

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
X A

£

© C

a

B

F faem & we 3gear & SR tH A &
gefar §1 st A,B,C, # WaddE 3aY
TITAT A fAFAad afoid & T g1 &t
ALY +++ TUT FOT AT — — — F g I

gl

1. ——— ——— +++

2. 4++, —— — FAIUY T AL
3. e, ———

4. STIOY el 3TAY, +++, — ——

'l A

Height
(@]




130.

130.

131.

131.
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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. ——— - ——

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

AT AsH AT IRTROT & e

TETON H & HIT-AT T &7

1. AT sic 1.5 FA & Fas 7 aftaa g

2. FSUTHSY UIMHT Sic AT 3T
& 3crfad giar gl

3. 3JUISUThieaY YU e STordrge: 25°3.
# fya gl

4. FSUTHETY UEMHT Je AR & FW
FIROTT: 12°3. Jar 15° 3. & o g 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

T gfaefed: 3eurly agHsd A v dfsd

SIgT & 3cHTA g Hagel HEH &l

1. Wagl uro fasTa ot @ i g
Eury

2. Hagel Uy AT FoT ¥ A gl
U

3. Hags 9T 3T Foll & A gl
Eury

4. FEEHG TAg ¥ Hard glelr =1fgw

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

132. &wrcdta fdemet (x, y, 2) # gfafda aqemsr
ag & fawg #

V(r)

u= 1(—y,x,0)
(x2+y?)2

[T (x? + y2)V? = 1]

HTASAT HT zGCH §

1. & 2. ¢
dr T

3 @_V 4 LV
ar T dr r

132. In the case of two dimensional circular flow in

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

dv v
1. — 2. =
dar r
dv V av v
3. Z—- 4. 4=
dr r dar r

133. g2l & argHSS & A FSHA & aR A
R T AT FUAT & F H-ar TEr g2
1. MY FvAa afg 50 fFAr w Af9a §
aer aifd § 10K ufa e

2. ¥ FvAa oifa 15 R @ A Aftaa
g Tdur AfT § 1K 9faT feaT

3. 80T 100 fk.# . & &iT HEA-
SAFESS ¥ AWMU & HRUT FSHA
AgaqUT &l

4, T a™g 50 FAHL T FEE W IUAT
T AT T §

133. 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



134, Fwurhieagl &1 oA e # & wla-ar

T 82

1. &7 Hagd &F1 & A™H FSHAT FEarer
arfcrefierar & Hfelel &iem gl

2. 35A &ifdst g & Hfeld gia gl
ciaadiehed aretel &1 IE &

4, HEF 3&ITAT HT 96T wfeadT gaa
wel 3HTeh goel Bl

134. Which one of the following is NOT a property

135.

135.

136.

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

@

15 §. & aderd drel fgedied diel Th
gfee 9 3T ] 81 gaR feet 38 Ty
N FT AT 109, dF g¢ 1Tl gl
e # SeH S arell e fhder gt W
A2 (19, & 3Tdderel dTell aaT &r Ifad 1.50
Aufa & gar § Jur afd 19 aderd T
G & W 3T H E)

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

~4000 km
~8000 km

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

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

~4000 km
~8000 km

e # Th & Uelcd dy & @l ol Yot &
A A AT gt §1 Asor & qd 39
aT & 3.8 °C AT 8.5 °C TAT AU FHeAr:
34.7 duT 35.4 &f| HHOT &7 "elcad  d,’ BT

GUEY
1. di=d, 2. di>dp,
3. di<d, 4, di= 0.8d,
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136.

137.

137.

138.

138.

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

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

d| = 0.8 dm

9% d¢ & U AQNINR & Hdg &1 W18ifulsh

pH T g2

1. ag ®EEdal # fRdr off 37y U &
pH & THATT Bl

2. 98 #eEHal H fedr o 3T TUE &
pH & aT-sli=ar aut & 2aier 31w B

3. g HgrHAal # ol 3 Tue &
pH & er-f=ar ast & drsr & &

4, 9g AGNNR & fRdl Y =g TUT &
pH & Tor-sli=ar ast & Arer & &

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

3. It is slightly lower than that elsewhere in
the ocean in El Nifio years

4. 1t is slightly lower than that elsewhere in
the ocean in La Nifia years

ALY FUThICTYT Weld FHGAER  HI 379eT

giRgHT FSUThRieaE YITd AR & solcheld]

YAfTaer FSHR TG Hlgl ol A TRIAE

g &1 I8 fawhel gl Ife

1. Ul THEH g

2. g F FS gUIA AT gra|

3. FSUrhfeay i 3 °C efidaX gid|

4. qfegsr Fourmfesy wid H#gEER H
ThaTal T Feureafa 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



139. A & & HiA-AT I §?

1. fafa wd s gfdsa qur agHEsd-
HG 3ccolael aof Jiaed & a2l @IS
drer ge9y 74 ¢

2. 3call 3icdfed & miRaw AT w—a
1km 7 38& T a% aEard gl

3. 3call ged AR H gy AT wa
3eTafed g

4. &ad f@g AGNNR H Hagd fadeiy
HETHIR e Tgaelr ¢

139. 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

140. 3=HFd HEENPR & 20-25 HIeX g5 & 9
ST Tl 39l FeRifhel 3Tddd Sl
feareeiaa: sfa & &

1. I AT ma

2
3. FU AT AT JIOTAT
4

140. 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

141. et Goeadl & @ SiT-A1 SUMAHH Al
F1 Isadaq gfafafeca sear 82

2. ¥, faggd X, 3T AT, & AT
3. qdf aiferer, Redots, dremsder, ¥R

4. T, |, 9g®, dael
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141.

142.

142.

143.

143.

144,

Which of the following sets best represents
cartilaginous fishes?

halfbeak, gar, mullet, pearl spot

skate, electric ray, sawfish, dogfish
oriental bonito, skipjack, yellowfin, seer
sturgeon, wrass, pike, travelly

el N =

Jadel & IO 10-15 dHAL & YAded
uEh  deey ufhdr  Staeteor g e
Maald W 3 A & 39 § T A @
SaeNeToT X WOl o HEY FHTHd H Ye:

1. ogderde, @, geg-3ide, Riamepia

3. TABRI, eeHRI, dardfaar, deud

4. 3YYS, tisid, dRPA, AGSI]

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

3RIcATash & HE HHTUT I TEHl:

1. @UleR id, Amer, #Aifers, afosr

2. 3REUE, AW, SRR, Sisar
Afpiceey

o~

4. 34‘\111%@ Toal, AT, T Ao

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 JeTshAl A fhad Fof TUERoT S
JAT 39 9ATd & fAdedA 3Tk dive
FR A WG g2

1. gheldh— TTHET — I —IH

2. TETH Sloll— qeTH Ad— dierst — g7
3. #IRSId — Aol AMSiel— Fehas — T



144,

145.

145.

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

et et A R sfaoerel g,
TFATTOIANETS] APIET, TgaA I T Sfdd |

Hhdl &2

1. HEEEr 2. Wadr

3. §EAYd 4. g

In which of the following estuarine mouths,
the  hyperosmotic  shark,  Squaliodon

sarrakowah can endure and survive?
1. Mahanadi 2. lrravaddy
3. Brahmaputra 4.  Gautami

leargrsdy et & wadr  werwed A

146.

147.

AR & aR # Ry 7 wuffig fes
wfdarsr &, fhdr A S faeRor qone
1x10° gor d.d. ufa ¥ & Hr sleawfed
e afd  (GeuAe  TUiaeer  afd o
STl &) FAT &, o9 TAE Ther T Arg

20 ATSSHT HY. §?
1. 1#. 9fa &= 2. s5#. 9fg o=
3. 10#. ufa e 4. 20#. ufa e

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 pm thick is:

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

5md?
20md*

HETHAGT SToeci®l Td 3adle & Tadiag
gatell, Fe(+1l) - Fe(+Il), Cr(+Ill) - Cr(+Vl),
Mn(+11) - Mn (+1V), @47 S(-I1) - S(+VI1), &
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147.

148.

148.

3TIR FHENOT e @ feddr
ShHART:
4. ¥ed §,9¢d g, 9ed ¢, 9¢d &

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

1. decrease, decrease, decrease, decrease

2. increase, increase, increase, increase

3. decrease, increase, decrease, increase

4. increase, decrease, increase, decrease

HENERIT  oligl 30T agASHT  Hleel

SATFATSE T Tl & Ueh TATST TTUA HTAT

ST &1 folest & @ aerd HYeA/RYeAT P i

A Fe T8 @cagl #WEEAE & &3 &9 U
1 gl

B e =m aher fTd Seurest & afdd
HLM|

C 3gcH & foIT 3raeges ofigr 1:100 (Fe : N)
gl

D &g # 3k 3cuies Hifeaeisl gaaad
&t T cfier AT TUT N,O T FEIOT gIa|

1. AJuTB 2. B,CAuD

3. AEC 4, #AFTD

Ocean iron fertilization is considered as one of
the potential means to decrease atmospheric
carbon dioxide. Pick the incorrect statement /
statements from the following:
A Huge areas of Fe depleted surface ocean
water occur
B Added Fe will promote export production
C Theiron requirement is 1:100 (Fe : N)
for diatoms
D The increased production at surface will
intensify oxygen minimum zones and
enrichment of N,O
1. AandB 2.
3. Conly 4,

B,Cand D
D only



149. faz=T &1 gafaaT =X

149.

150.

34

Sare 0 | A | wrebe g ST
WENSe GIERER:EL
wewrige (D) | B | @ oo s S
fus 3cqTeshdl # YR B
Fe-Mn (i) | C | sftfFasta RE
S¥Tes SelrsH g Ster
e
arr gewrss (V) | D | sy sitfeas oo
e
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

Match the following:

Coral (i) | A Intense upwelling

aragonite of phosphate rich
water

Phosphorite |(ii) | B | Clear waters rich

nodules in biological
productivity

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

deposits hydrothermal vent
water

Massive (iv) | D | Deep oxic water

sulphide

deposits

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

HFd Fofl URadal & FeAarfadr Acs) @
FHgS W Hel@ISe H1 HIGOT JalTATA
¥ e kst & @y, {OAd & e &
T foheell HeFeT ol &1 TaRTenar &2
Ca® & dlgdr = 10 x 10° Arer gfa . am.
COZ™ &I HAlgdT =400 x 10° Arer gfar fo.am.
Ca®" T |fshadT IOl =0.25

C03~ T Hfshaar IUmsh = 0.01

Ca®* HTTAT &I F{Fcl Foil= 553547k S Ul #Arer

CO3~ &X™aTT & HaFd Fofl = -527.9 fm.spufa
Arer

150.

CaCO4(s) Tl &I HFd Foll = -1128.94
foh.Spafa Arer

R (9 &) = 8.314 L9fa f3alr i #Hrer
T=27°9.

1. 15 frspufa #ver

2. 15 ufa A

3. -15fhSufa |

4. 15 ufa Are

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
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 C0%™= -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 k mole™

~1.5 kJ mole™

~15 kJ mole™

el N>
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[ FOR ROUGH WORK ]
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[ FOR ROUGH WORK ]




