Module \ EARTH - ATMOSPHERIC - OCEAN AND
Name PLANETARY SCIENCES - 702

Exam Date  27-Dec-2023
Exam Batch 15:00-18:00

1) PART A

Question No. 1/ Question ID 1001 Marks: 2.00

In how many ways can a menu be made from 5 dishes. if the menu contains either 3 or
4 dishes?

.. 2
2. 3
I
4. 15

ff= 5 A @ fordsll 991 @ U ASAqr (Hq) F 991 31 Gkl 8
ofg sisagEr & 3 I 4 TS &

[ R

[ T T e
—_ ] faa

th

o O O O
BB WWNON -

Question No. 2 / Question ID 1015 Marks: 2.00




SCRIPT : DIRECTOR :: ??: CHEF

Choose the most appropriate option from the following to fill the blank

1. MENU

2. RECIPE

3. RESTAURANT
4. MEAL

gTHAT . e o 27 arEEr

fAfof@a # @ 998 39g+d f9Fed & =94 ¥ Nag w0 71
1. S &

2. A

3. A=At

4. A=A
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Question No. 3 / Question ID 1005 Marks: 2.00

In 1979, Ramesh’s age was the sum of the digits of his year of birth. In 2017, on his
birthday. what was his age?

1. 49
2. 57
3. 60
4. o4

¥ 1979 &F Y FT HY 3% F=H IV F HPT H T A IF 2017 &
3% A §a8 W 3AHr 3y raer oA

49
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60
64
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O 4 (Chosen Option)
4 (Chosen Option)

Question No. 4 / Question ID 1010 Marks: 2.00

The time seen n a mirror placed opposite a numberless analog (with hands) wall clock
15 4 h 55 min. What approximately is the correct time?

1. 4h55min
2. 5hO5min
3. 7h05mmn
4,

1h35mmn
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4h 55 min
5h 05 min
7 h 05 min
1h35mmn
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Question No. 5/ Question ID 1006 Marks: 2.00

What 1s the minimum number of pourings needed to get 4 litre of milk from a fully
tilled 8 litre can. using ungraduated empty 5 and 3 litre cans? No milk should be wasted.
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Question No. 6 / Question ID 1018

Marks: 2.00

What 15 the value of x i the given magic square, (1., a square grid in which the sum

of the numbers in rows. columns and diagonals is the same)?
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Question No. 7 / Question ID 1004 Marks: 2.00

Four children had 27 apples among them. No child had less than 5 apples. If no two
children had the same number of apples. then which of the following could NOT be
the number of apples a child had?
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(Chosen Option)
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Question No. 8 / Question ID 1016 Marks: 2.00




The figure shows age-wise bar graph of male and female population of two countries.
Which one of the following is likely to be true?

Country P
Age group
Female B4-91 Male

40 32 M 16 B 0 D 8 16 24 32 40
Populatian (in millions) Population (in millions)

Female o ma-g1 Male

40 22 4 156 & 0 0 8 16 M 22 40
Population (in millions) Population (in millions)

Country Q has higher life expectancy
Country P has higher per-capita income
The population of country P 1s decreasing more rapidly than Q

B B B

Country P has better health facilities




ar gt % qent R TFat i Faeemst #t 37 Fqger =y 7 fTmmr
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Country P

Age group

B4-91 Male
T84

Female

H@HHUHM

[— T R
e
[ 7-14
I 0-7
40 32 M 16 B O 0 8 16 24 32 40
Population {in millions) Papulation (in millions)

Country Q
Age group

Femaie ] 8451 Male
| 77-B4
e 7077
56370
| 56-63
E— 4956
42449
[ — ]
I 26-35
E—
| 14-21
) 7-14
e 0-7

40 32 24 16 B O D 8 16 24 32 a

Population {in millicns) Population {in millions)
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Question No. 9 / Question ID 1014

Marks: 2.00




A bird keeps flying continuously between two trains, that are following each other on
a straight track. The train behind 1s slower than the one ahead by 1.5 km/h. If the speed
of the bird 1s 20 km'h, what distance would the bird cover in an hour?

1. 20km
2. 30km
3. 50km
4. 60km

T {OEMS gET % 9 T & 9ell W oo @ § 9°7 N Jrel Fr ol
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20 km
30 km
50 km
60 km
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1 (Chosen Option)
1 (Chosen Option)
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Question No. 10 / Question ID 1019 Marks: 2.00

If a < x < b, then for which of the following relations does 0 < y < 1 always hold?
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Question No. 11 / Question ID 1003

Marks: 2.00




In the figure log,, v 1s plotted against log,, x

logioy 4 .

=y

>
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When Vv is plotted against x. then the plot in the provided range is

A.

107
108
10°
104
103
102
107
109

C.
104
10°
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10!

10°
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101
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=T & logyo v T logox F T WS FFar aam g
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A. y B. y
107 101
108
1{]5 1ﬂ0
4
133 10
10‘2 1{_‘}—2
101
10° x 103 X
101 10% 10" 102 102 104 101 10° 101 102 10° 107
C. g D. g
104 107
103
100
102
0 101
10° x 102 X
10-1 10% 10" 102 10% 104 10-1 102 101 102 10% 104
1. A
2. B
3. C
4. D
O 1
1
O 2
2
O 3
3
O 4




Question No. 12 / Question ID 1011 Marks: 2.00

For every 5 chocolates that Ramesh gets. Suresh gets 3 chocolates. Geeta gets 3
chocolates for every 2 chocolates that Suresh gets. If Geeta has 18 chocolates. then
the sum of chocolates with Ramesh and Suresh 1s

1. 16
2. 30
3. 32
4. 38
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Question No. 13 / Question ID 1002 Marks: 2.00

All the four entries in column A must be matched with all those in column B.

Each correctly matched option gets one mark and no mark is awarded
otherwise. Which of the following mark(s) CANNOT be scored?

-
2. 1
3. 2
4. 4
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Question No. 14 / Question ID 1020

A letter 1s drawn at random from the following string of letters.
RAMUKYAJINAS
What 1s the probability that it 1s NOT a vowel?

1/2

6/11
7/11
811

He r & TS Y@

RAMUKYAJNAS

e T b =

Marks: 2.00
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Question No. 15/ Question ID 1007

Marks: 2.00




Radius of a sphere 1s measured with 5% uncertainty. What 1s the uncertainty in the
volume. determined from this radius?

1. 5%
2. 6.6%
3. 125%
4. 15%

T+ aer 1 B=ar 5% JAAR"aar T a1 ST g1 57 5 F 3w W
3% HIOAA H AAETar gef

L 5%
2. 6.6%
3. 125%
4. 15%
O 1

1
O 2

2
O 3

3
O 4

4

Question No. 16 / Question ID 1013 Marks: 2.00

The sum of the two positive mtegers 1s 14. Then their product CANNOT be divisible
by

L 12
2. 13
3 M
4. 49

& UATCHS U FT ART 14 §| T 3A% U6 aw Fsafea a8 &
THAT §, 96 &

1. 12
2 13
3. 14
4. 49
O 1
1

O 2
2

O 3
3

O 4
4

Question No. 17 / Question ID 1009 Marks: 2.00




A person’s viral load measured in some unit was 15, 25. 50. 200, 300. 150 and 30 on
days 1 to 7. respectively. The maximum relative change took place between

day 3 to day 4.
day 4 to day 5.
day 5 to day 6.
day 6 to day 7.

N T

U% OfFd T THAUT AR (IS I5) THAU & T fear & ghua (e
SHIS H) FHA: 15, 25, 50, 200, 300, 150 3{T 30 uT| TFAT H HFaT
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Question No. 18 / Question ID 1017 Marks: 2.00




A B C D

The above figures show population pyramids to four countries A. B. C and D. The
country showing the most stable population 1s

1. €
2. A
5 B
4.
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L. €
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3. B
4, D
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2
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Question No. 19 / Question ID 1008 Marks: 2.00




A truck from a post office is sent to collect post from a plane as per schedule. The plane
lands ahead of schedule. therefore its contents are transported by a rickshaw. The
rickshaw meets the truck 30 minutes after the arrival of plane., and the post i1s
transferred. The truck returns to the post office 20 minutes early. How early did the
plane arrive? (Assume all transactions are nstantaneous.)

10 minutes
20 minutes
30 minutes
40 minutes
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Question No. 20 / Question ID 1012 Marks: 2.00




1.
2

3
4.

6 mangoes, 22 lemons, 72 chillis
7 mangoes, 21 lemons, 72 chillis
1 mango, 9 lemons. 80 chillis

8 mangoes, 12 lemons, 80 chillis

In a market. you can buy a mango for Rs.10. a lemon for Re 1 and 8 chillies for Re 1.

How many of these items do you need to buy to get a mix of 100 items for exactly Rs.
1007

TAR A NI TH HA 10T H, Th A9 1 TH 3N 8 AR 1 v &7 wlg
TR &1 I+ Fr foradr JEar gaar v It AT gt Fr $o e
100 & TUT 3T Fof Hed S 100 T &7

1. 6 3, 22 g, 72 &Rt
2. 7 3\, 21 &g, 72 BT
3. 1 3\, 9 #ig, 80 f&AR=T
4. 8 H#H, 12 g, 80 AT
O 1
1
O 2 (Chosen Option)
2 (Chosen Option)
O 3
3
O 4
4
2) PART B

il I

Question No. 1/ Question ID 702014

Ozone concentration is the maximum in the

g

Lower Stratosphere
Upper Stratosphere
Lower Mesosphere

Upper Mesosphere
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&= gHaT A=+
3= §HAT HSol
= AvgHEsa
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Marks: 2.00
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Question No. 2 / Question ID 702031

Which one of the following epochs was the warmest?
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Pliocene
Eocene
Oligocene

Miocene

CATATEIA
SHTEA

H

(Chosen Option)
(Chosen Option)

Marks: 2.00

Question No. 3 / Question ID 702015

Marks: 2.00




Tropical easterly jet is observed over the Indian region during

December to February

2 October to November
3. June to September
4 March to May
ARAT 8T & F9 3507 Fieadiy & Tur (312) * SN @ SArar
gl
1. fEaY ¥ sl
2. FHFE H AT
3. S ¥ fadew
4. AT T TS
O 1
1
O 2
2
O 3
3
O 4
4

Question No. 4 / Question ID 702029

Marks: 2.00




Which one of the following minerals indicates the highest degree of chemical
yering?
. kaolinite
2.  chlorite
3. vermiculite
4. lllite
HH ¥ Fi9 vF @faa g9 30+ 4ofr F1 qarafEs smaT fTmar 22
1.  Fxfoase

2. FoREC
3. aHfFpese
4 Sodlsc
O 1 (Chosen Option)
1 (Chosen Option)
O 2
2
O 3
3
O 4
4

Question No. 5/ Question ID 702018 Marks: 2.00




Temporal distribution of genesis of tropical cyclones over the north Indian ocean
annually is

1. Unimodal
2 Bimodal
3. Trimodal
4 Quadruple

3ol fewe HEENR & FUT a1 §9 § 3507 Hfeatid THarar & 3c9mT #T
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Question No. 6 / Question ID 702020 Marks: 2.00




When there is a balance between the upward pressure gradient force and the
downward force of gravity, the atmosphere is

1.  Geostrophic
\ 2~ Hydrostatic
3: Baroclinic

4. Barotropic

9 ITIAEN g9 YU 9 UaH I[ocd F HUHE I F 4 o @, aq
IASH ___ & &

1. afeerd
2. gaedfe=w
3. EYdIOE
4. EEYUAET
O 1 (Chosen Option)
1 (Chosen Option)
O 2
2
O 3
3
O 4
4

Question No. 7 / Question ID 702034 Marks: 2.00




Which one of the following leads to mineralogical maturity of a sandstone?
1. Short transportation and quick dumping

2. Erosion and quick dumping

3. Chemical weathering at source and quick dumping

4.

Chemical weathering at source and long transportation

S5 ¥ Fia T qrepier (H=STed) F @iesd 9RuFaar o 3catert gar
g7

1. oY 9iEed Ud g Hiwaor

2. WG U9 gd Hia9or

3. W9 F UH THE@F HUeT T gd Hiesmor
4, WF F IH TIEAAF 39T UF & gigEd

1
1
2
2
3
3
4

O O O O

(Chosen Option)
4 (Chosen Option)

Question No. 8 / Question ID 702001 Marks: 2.00

Which of the following have/has more than 99% of the mass of the solar system?
1. The Quter Planets

The Inner Planets

The Comets and Kuiper belt objects

The Sun

ke M

S8 ¥ FEs 910 " #5 FT 99 fad geuH T (mass) &7
1. B0 TE
2. HARF g

3. EEGT T FIR T
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Question No. 9 / Question ID 702007 Marks: 2.00

Which one of the following Large Igneous Provinces (LIPs) is the oldest?

1. Parana
2 Karoo
3. Deccan
4. Siberian

seTd U i Tep faRme 3w &7 (Large Igneous Provinces: LIPs) @adr
Qe E
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Question No. 10 / Question ID 702038 Marks: 2.00




In an ocean water column of 4 km depth the speed of sound is minimum at
1. adepth of about 1 km from sea surface.

2. the bottom of water column.

3. the sea surface.
4.

a depth equal to half of the total water column.

% 4 TR TS F THE F FaH (F9N) # =T Fr afa T
& gl

1. WHZ §dg ¥ werer 1 et & s
2. o FloH F T
3. WHAZ TAE

4. Fol T FOH F AT TETE F TR
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Question No. 11 / Question ID 702044 Marks: 2.00




Which one of the following surface currents is generated by a westward (easterly)
wind stress in the northern hemisphere?

1. Northwestward
2. Westward
3. Northward
- Southwestward

3cadl e # A ¥ FiT Tag 9N gftuAtige (@) 999 9fded gan
Sifera g 82

1.  ScaurRIHAHTE
2. ufRFATFHEE

O O O O
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Question No. 12 / Question ID 702008 Marks: 2.00

Assuming a standard Earth model, the P shadow zone can be increased by
1. increasing the P-velocity in the inner core
2. decreasing the P-velocity in the inner core
3. increasing the radius of the outer core
4

decreasing the radius of the outer core

U AlH 2l 9iowT HT AT g0, P(E)-O/ET &9 H 98 S Fhar §
1. ¥HENF Fs H P-IT F FeT

2. 3aR® #HF F P-afd T "

3. TROFEF B A gar W

4. gl wE F FeAr #ogeEw




1

O
O
O

(Chosen Option)
O

1
2
2
3 (Chosen Option)
3
4
4

Question No. 13 / Question ID 702017

Statement A: Turbulent flow is associated with high Reynolds number
Statement B: Turbulent flow is associated with strong mixing

Choose the correct option.

1.  Als correct; B is incorrect

2. Alsincorrect; B is correct

3. BothAand B are correct
4.

Both A and B are incorrect

HUT A: UETEY UdTE 3= (eiles G & TIY Fafod giam &l
FUT B: UEEY UATE TS AU F WY WAT g ¥

we fawe B geF

1. AW §; BIed gl

2. ATEAEE; B W B

3. ATaH BIEr TE I

4. ATTH BaEl Ted §l

O 1
1

O 2
2

O 3 (Chosen Option)
3 (Chosen Option)

O 4
4

Marks: 2.00

Question No. 14 / Question ID 702048

Marks: 2.00




The acceleration due to gravity (g) is the lowest at which discontinuity inside the

Earth?

1. Conrad

2 Mohrovicic
3. Gutenberg
4 Lehmann

F Y FF FWTT W 6T () F FRUT 0T TIH FH gHEM?
1

1.

2
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(Chosen Option)
(Chosen Option)

Question No. 15/ Question ID 702030

Sea level does NOT increase due to the

1.

i U

O O O O

melting of sea-ice
warming of water
melting of continental ice

increase in river run-off

(Chosen Option)
(Chosen Option)

1
1
2
2
3
3
4
4

g - f&H7 F o
T & IH B

Fgleardg BF & e
STaT IIaIE F do

Marks: 2.00

g TH * HNOT A& F&dT gl

Question No. 16 / Question ID 702025

Marks: 2.00




Barbed drainage pattern indicates

Aersal of drainage.

2. evolution of drainage over plunging anticlines and synclines.
3. presence of underlying en-echelon faults.

4. channel incision.
FEINH HUaE Ufaww . @ Tm E
1.  3UdIE & TGohAUT
2. gaFe uafaal vg wfdafadr & W e & em
3. 3T:TY Wuwn M Fr surrufy
4. dIfEdT FeT
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Question No. 17 / Question ID 702023 Marks: 2.00




Which one of the following is a gently sloping, concave rock cut surface with only a
thin debris cover developed by erosional processes, at the base of a steep slope
or mountain front?

1.  Strath
2. Peneplain
3 Etchplain

4~ Pediment

fr 7w & ¥ FiF vF. AT TF T IEGTT F WYX W HReA IHAT SIRT TS
Us A< o Tfgd. 99 ol IE8T F 1Y 39da 9 Farg Tdg 272

1. T
2. HAYE A (Fce)
3. foenfa &
4. YIHT
O 1
1
O 2
2
O 3
3
O 4
4
Question No. 18 / Question ID 702004 Marks: 2.00

Which one of the magnetic elements may be different at two locations situated on
the same magnetic latitude?

1. F, the Earth’s total field

2. 'V, its vertical component

3. H, its horizontal component
4.

X, its N-S component

WA FEHIT T F o T W 54 § Fid TF TahT dcd HHAA
B?

el

F, gt &7 For &7

\V/, SHFT 3R OTH
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Question No. 19 / Question ID 702040 Marks: 2.00

Which one of the following statements is NOT associated with the thermohaline
circulation?

1. It plays a crucial role in meridional heat transport within and between the
ocean bhasins.

2. It predominantly advects water mass zonally in the Atlantic Ocean.
3. ltinvolves cold and dense water formation.

4. ltinvolves deep descending motion of water followed by horizontal
spreading at the deep sea.

STH ¥ BT TF FUT dduiT UiETaa § Taiad aaf &7

1. TR Af¥Er & e vaH &9 #F TEeadT v oResa # Ao
ufdrer Ao E

2. 3edlied AEENR H Ig o A & TdodT d Feadl # Hifarg &ar
el
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Question No. 20 / Question ID 702006 Marks: 2.00




Chennai has reported an earthquake of magnitude 4 and intensity 6,
simultaneously Guwahati reported an earthquake of magnitude 6 and intensity 4,
which one of the following inferences is true?

1. Guwahati is closer to the epicenter than Chennai

2 Destruction around Guwahati is more than that at Chennai
3. Guwahati and Chennai recorded different earthquakes
4

Guwahati and Chennai recorded different core phases of the same
earthquake

Aes H INAT4 vaH digare i oy afed g8 | 3 wAT IEREr 7 i
aiAT-6 TaH diFar-4 F o FFT FT geAT adE IS, $AH T Hid UF ARy
e g7

1. =g FT HUET TEERT IFT g ¥ F49 ¢
2. mﬁmwxmwmﬁm@m
N3 TEERET TH AeA5 A HeE-3HeT HFHT gof (hU|

4. IEIERET TIH =A% o UF & qFT & HAIN-HeET HET TWUT g U

O 1
1

O 2 (Chosen Option)
2 (Chosen Option)

Question No. 21 / Question ID 702021 Marks: 2.00




Annular drainage pattern usually evolves on
1.  Stratovolcanoes
Shield volcanoes

Bornhardts

-l

Structural domes

TTHAITAT, SATHE 94918 97 FSAT g9 &

1. TN SETerHgEr

2. ¥fies =ETeTHET
3. digresy

4. HIEHACHS TFS

O O O O

(Chosen Option)

1
1
2
2
3
3
4
4 (Chosen Option)

Question No. 22 / Question ID 702022

Which one of the following is NOT an ecosystem service?
1. Decomposition of organic matter
Pollination by winds

Soil formation

i ;I

Sustaining biodiversity

s ¥ FlF e unfeufe-a3 dar =5 ¥
1. oEfae UeTd @ JuHed

2. UdEl gRT OIETOT

3. Har @A

4. S fafauar & Baea

O 1
1

Marks: 2.00
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Question No. 23 / Question ID 702043

Which one of the following is a greenhouse gas?

1.

2
3
4

THH T TF, SR (T FEE) 9 2

:

2
.
4
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(Chosen Option)
(Chosen Option)

Marks: 2.00

Question No. 24 / Question ID 702002

Marks: 2.00




For a vertical fold, the dip of the profile plane is given by which one of the following
values?

1. 0°

2. 30°
3. 60°
4. 90°

Th 3T dold & o uredf=T Jor A1 Jfa a8 ¥ forg & anr fear
ST
0°
30°
60°
90°

B 9 N =

(Chosen Option)
(Chosen Option)

o O O O

1
1
2
2
3
3
4
4

Question No. 25/ Question ID 702012 Marks: 2.00

Axis of monsoon depression is vertically tilted

1. northward

2. westward

3. southward

4. eastward
A ST HT HET FEARR AT &iaT g
1. e

2. OREHIRAE

3. gfeonfIaa

4. T@ETAEE
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Question No. 26 / Question ID 702042

Which one of the following is used as a proxy of paleo-pH of the ocean?

s

2.
3,
4.

5120 of foraminifera
53¢ of corals
§11p of foraminifera

873r/%63r in black shale

Marks: 2.00

HER % -pH (paleo-pH) F T sa#7 & Fia v el F1 39T FFar smar

€7

1.

o O O O
BB WWNON o

BITRATHT FT 5180

gaTel (HITeT) FT 53¢
BRITAATHT T §11B

9UTH AT H 87Sr/88Sr

(Chosen Option)
(Chosen Option)

Question No. 27 / Question ID 702027

Marks: 2.00




A scrafch or groove engraved on a hard rock surface by abrasive fragments frozen
into moving ice, or trapped between sliding ice and the valley floor is known as

1.

2
3.
4

Flute
Striation
Ventifact

Slickenside

At e & 59 sy Y f@w van o 9@ F @9 af¥a 3ouss et

ZaRT U T 3 Tdg W 3chIol WA AT WA __ FHEadr gl
1. @ (FE)
2. o
3. agserH
4.  QwIETTIRRT
O 1

O 2 (Chosen Option)
2 (Chosen Option)

Question No. 28 / Question ID 702016 Marks: 2.00

Earth’s energy budget is realized through

—

radiative process only

2. radiative and latent heat processes
3. radiative and sensible heat processes
4. radiative, latent heat and sensible heat processes
gzl T FAT HFeTTF (F€) FT T4 &% AR gIam g
1. ger fafeofr gfsramat
2. TfFoft vaRn qea FwAT gfnars
3. Tafrrolt vam dacT Far gfsarst
4. TRl o9 FeaT vaH Hagy FEAT wiFRar
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Question No. 29 / Question ID 702039 Marks: 2.00

In tropical ocean, the vertical thermal gradient is the lowest in the depth range of
1. 100-200m

2 200 - 500 m

3. 500-2000m

4. 2000 -4000m

30T FfeadiT GER #, Feaay arT 99orar e I F ey
FH g

1. 100-200 m

200 - 500 m

500 - 2000 m

2000 - 4000 m

B M

O O O O

AR WWDNN -2

Question No. 30 / Question ID 702047 Marks: 2.00




A cold ocean current in the southern hemisphere typically flows
1. northwards

2. southwards
3. eastwards
4

westwards

STEoT emy & U 3E §PN 9N HTHGR 9 F 3T g3 FIGT

gl

1. 3odt

(Chosen Option)
(Chosen Option)

Question No. 31/ Question ID 702003

Marks: 2.00




The resistance of a wire of 1 meter length and 1 mm diameter is 1 ohm. The
resistance of the wire of 50 cm length and 2 mm diameter, of the same material, is

1. 1 ohm
2. 2ohm

3.  1/2ohm
4 1/8 ohm

TF 1 Al oas vad 1 JA @ Jer aR Fr 9iaRrsar 1 e (ohm) &1 39T
AT T I 50 W, M. & vaRn 2 . Ay arer ar i gfatusar

|

1. 1 ohm
2 2 ohm
% 1/2 ohm
4 1/8 ohm
O 1
1
O 2
2
O 3
3
O 4
4

Question No. 32 / Question ID 702036 Marks: 2.00




A crystal that has two perpendicular and one oblique crystallographic axes belongs
to which of the following crystal systems?

1. tetragonal
orthorhombic

2.
v monoclinic
4. triclinic

U+ fFrree & oH o 3f¥esa van v i+ frrcoady 3 & a8 ¥ Ig
T Frce cggear © g9y @dr 87

1. IIshoiT
2. TEumcErs
3.  THadie
4. Taarer
O 1

1
O 2

2

O 3 (Chosen Option)
3 (Chosen Option)

O 4
4

Question No. 33 / Question ID 702045 Marks: 2.00




The number of atoms of a radioactive element becomes half in 100 years, what is
the average life expectancy of an atom of this element?

1. 100 years
2. 144 years

3. T2years

4.  infinity

T Earedt 9cg % Hopdt T TEAr 100 I A N A AT E W AT F
ULHT S FET g I7IET F4AT g

1. 1003%

2. 14439

3. 729

4. Ha=T
O 1
1
O 2
2
O 3
3
O 4
4

Question No. 34 / Question ID 702049 Marks: 2.00




The magnitude of the magnetic field of the Moon is

1. negligible compared to the Earth’'s magnetic field

2. equal to the Earth's magnetic field
3. half of the Earth’'s magnetic field
4. one fourth of the Earth’s magnetic field
TG AT & TFashcd 8T FT INHAUT L& F FFashed &7 Zar g
1. g # A0
2. F W
3. &R AT
4. T TAE
O 1
1
O 2
2
O 3
3
O 4
4
Question No. 35/ Question ID 702050 Marks: 2.00

Which one of the following correctly represents the kinematic vorticity number for

year deformation?
. 0

2. 05
3. 075
4. 1

e HUFUUT fowuer & B s ¥ Fla e, T w ¥ s ufEear g @
ufaf@fea Far &2

1. @

2 35
3. 0.75
4




O O O O

1
1
2
2
3
3
4

(Chosen Option)
4 (Chosen Option)

Question No. 36 / Question ID 702005 Marks: 2.00

If the Earth were to be 20% farther from the Sun, then its gravity field would be
1. same as the present

2 14.14% smaller

3. 20% smaller
4

28.3% smaller

Ife it g & 20 wfaed 3R 30 gt W & v 59 s oo &7

1. J9HA IET & &
2. 14.14% FH A
3. 20% FH g

4. 28.3% FH gEMI

o O O O
BB WWNON -

Question No. 37 / Question ID 702013 Marks: 2.00




During El Nino years the Walker cell shifts

=k

northward
eastward
southward

2.
3.
4__ westward

Ta-= I8F % THT I FIST FATATEOT gaT g

4 _afeaATTaE

O 1
1

O 2 (Chosen Option)
2 (Chosen Option)

Question No. 38 / Question ID 702026 Marks: 2.00

Which one of the following types of resolution of satellite images depends on the
Instantaneous Field Of View (IFOV)?

1.  Spatial

2. Spectral

3. Radiometric
4.

Temporal

SAH T FiT UF 3TIE BT 71 e 71 9FR. 021 F aedfos 89 ow Tk
g & (IFOV)?

1. T+
2. JUIEHH
3. TS




(Chosen Option)
(Chosen Option)

O O O O

1
1
2
2
3
3
4
4

Question No. 39 / Question ID 702033 Marks: 2.00

Which one of the following tectonic domains is characterized by the highest heat
flow?

f Craton

2 Mid Oceanic ridge

i Collisional Mountain belt
4

Oceanic Trench
§AH U Fid U adfas FqeT Aftwan F5AT vaE § AiNaad gar 82
1. el
2. HYT ERT FH

§
3

(Chosen Option)
(Chosen Option)

o O O O
BB WWNON oo

Question No. 40 / Question ID 702035 Marks: 2.00




The life history of an individual in a population is known as

1.  Biostratinomy

2. Ontogeny
3. Paratype
4. Phylogeny
U+ FAGHEAT H UF IS FT G SHed F A7 ¥ AT A4 g
1. WS
2. cOfEFdged
3. HAY-9&T
4. Sfa-ged
O 1

1

O 2 (Chosen Option)
2 (Chosen Option)

Question No. 41 / Question ID 702032 Marks: 2.00

Which one of the following rocks commonly hosts Platinum Group Elements (PGE)
ore deposits?

1 Felsic volcanic rock

2. Greywacke

3.  Ultramafic igneous rocks
4

Mafic igneous rocks

geTH W Pl T, A AT Tifedd Tg dcd & UIve &2
1. Wiegs JAway O
2. TEF

3. 3ecrdfthe 3o
4. HIfpea g o




O 3 (Chosen Option)
3 (Chosen Option)

O 4
4

Question No. 42 / Question ID 702046 Marks: 2.00

Which one of the following mid-oceanic ridges is exposed on land?
1. Carlsberg ridge

East Pacific rise

Southeast Indian ridge

Mid-Atlantic ridge

s N

$AA ¥ HiF UF ALYEAERIA Fch I T IHhe 872
1. T Feh

2. Y& WA 3 (rise)

3. g SRAT #eh

4. HCI-HTANCH Feh

O O O O

1
1
2
2
3
3
4
4

(Chosen Option)
(Chosen Option)

Question No. 43 / Question ID 702019 Marks: 2.00




Statement A: Deep convection is characterized by low outgoing longwave radiation
(OLR)

Statement B: Monsoon is characterized by bimodal air temperature
1.  Als correct; B is incorrect
2. Alsincorrect; B is correct
3. Both Aand B are correct
4.

Both A and B are incorrect

AT A: Feafeamal & a9 (outgoing longwave radiation: OLR) faferzor amr
TN Tagd & AfWefda Torar sar g

YA B: FG I fEagorht arg e erT Afdardd ferar ST g
1. AWE & BIad &

2. ATOE EBEEE

3. ATIH BaE T &

4. ATJH B &l e d ¥

o O O O
BB WWNON -

Question No. 44 /| Question ID 702024 Marks: 2.00




Which one of the following statements on eskers is INCORRECT?
1.  They often show stratification.
2. They can be tens of kilometers long.

3.~ They do not show branching.

4.  They form within glacial ice.

STH § Fid TF FAT TERT F o0 7@g &7
1. ¥ 9 Tafawor feame €

2. 3 it framer o BT £

3. T @ A feare €

4. F THEE a9 F T F 47 2

O O O O

1
1
2
2
3
3
4
4

(Chosen Option)
(Chosen Option)

Question No. 45/ Question ID 702010 Marks: 2.00

Which one of the following plates has the lowest average plate-velocity?
1. Pacific

2 Indian
3. African
4

Eurasian

=T el # ¥ F vF o ff gay F7 Hwg vy 27

1. 9o

2. A
3. s
4. s




O
BB WW NN

Question No. 46 / Question ID 702011 Marks: 2.00

The eye of a tropical cyclone is warmer than its environment due to
1.  Adiabatic expansion of air parcel
Isothermal compression of air parcel

Adiabatic compression of air parcel

L

Isothermal expansion of air parcel

TF FSUTHICTUT THhaTd FT A7 $TF TARUT F AT IH a1 §1 Tg TgEs
* ¥ FIOT gIaT 2

1.  FeunRT O

2. gHAJNr gdEa
3. FcuneH FH e
4. THIMNE TOT
O 1
1
O 2
2
O 3
3
O 4
4

Question No. 47 / Question ID 702041 Marks: 2.00




Most stable form of nitrogen in the oxygenated water is
1. N,0

2. Nosz
3. NOZ
4. N,

HFOaEg 9 & TS #7 g9y 30F 2w w7 gl
1. N,0

2. NO3
3. NO;
4, N,

o O O O

AR OWOWOWDNN -2~

Question No. 48 / Question ID 702028 Marks: 2.00

Which one of the following forces is NOT involved in the balance of forces for an
atmospheric Ekman layer?

1.  Coriolis force

2 Pressure Gradient force
3. Viscous force
4

Centrifugal force

U% JYAS UFAA Td (Ekman layer) % foIT 98 @ Hid U @l & Hgad
F onfRe Adl grar g2

1. FIIEHE I
2. 29 99UrdT adl

3. W 9

4.  HIFGT T




(Chosen Option)
(Chosen Option)

o O O O
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Question No. 49 / Question ID 702037 Marks: 2.00

The most abundant mineral in the Earth's lower mantle is
—T__ Bridgmanite

2. Ringwoodite

3. Majorite
4. Olivine
gt % fee WER # g8 =) @l s gl
1. Ta=sdese
2. Regsse
3. HAERES
4. FfefEs
O 1
1
O 2 (Chosen Option)
2 (Chosen Option)
O 3
3
O 4
4

Question No. 50 / Question ID 702009 Marks: 2.00




Which waves of an earthquake are recorded last in a seismogram?

; P
2. S
3. Rayleigh
4. Love
TF FFT I Fia & TE 0 FF-30ew F AT F FfEFetET g 82
1. o (P)
2. TH(S)
3. W
4, ©dT
O 1
1
O 2
2
O 3
3
O 4 (Chosen Option)
4 (Chosen Option)
3) PART C
Question No. 1/ Question ID 702108 Marks: 4.00

Tropical cyclones do not attain the maximum intensity during the Indian south-
west monsoon period, due to

1. high moisture availability

2 strong vertical wind shear

3. strong north-south temperature gradient
4 strong north-south pressure gradient

AR SAUT-9199H A J9f F SR 3507 FieadfiT Ihaa 3=ad
SFAT FT IIod A& FLAT, FHHT FROT £l

1. 3= HEdT T 39eddr
2. TS FATEN 999 HIEIUT
3 T 397-T80T JI9HTE 9IuTar

4. TC 3AI-STE0T g9 9IuTaT]




AR OWOWDNN

Question No. 2 / Question ID 702121 Marks: 4.00

Which one of the following is NOT true for the Boussinesq approximation in
ocean?

1. Density remains constant except when it is multiplied by g (acceleration
due to gravity) in calculation of pressure.

2. Background (reference) density is assumed to be function of height

3. Vertical accelerations are not neglected

4. Phase speed of ocean waves must be smaller than sound velocity in
sea water

OERT # 93f8=F (Boussinesq) TfeA®ed F T 598 ¥ Fi9 TF T 7T
g7

1. g & 0T H Odc R R a1 € a9 9 38 g (FFcarhuu
caX0T) ¥ IO fRAr ST g

2. YT (=) Udcd F FUE FT oA HAAT ST & |
3.  ICANN Y07 F AN Ad AT

4. HHE ol H RN @I # Feoll afq, =l a1fd F 3997F &7 § FH7
g & |

o O O O
BB WWNON o

Question No. 3 / Question ID 702094 Marks: 4.00




In a Time-domain induced polarization survey, chargeability is calculated as 500
msec. If the area under the transient decay curve is 5000 mV.sec, then what was
the potential difference just before the current is switched off?

8 500 mV
2 5 volts

3. 10 volts
4. 50 volts

THT 98T 9T A0 0T H, HEUSIAr F A0 500 msec Hr I
g1 ofE yTaATE &7 9% F fiF FT &F 5000 mV.sec &, IF UNT F ¢ B
¥ 3 vgar Eaay Fr ar

1. 500 mVY
2 5 volts
3 10 volts
4 50 volts
O 1
1
O 2
2
O 3
3
O 4
4

Question No. 4 / Question ID 702053 Marks: 4.00




Match the igneous texture in Column-I| with the corresponding process in Column

Column | Column Il
A | Porphyritic P Simultaneous crystallization
B | Dendritic Q Exsolution
C | Oscillatory zoning R Two-stage cooling
D | Graphic S Magma mixing
E | Antiperthite i § Rapid cooling

1. A-R, B-T, C-5. D-P, E-Q
A-R, B-S, C-Q, D-P, E-T
A-T, B-S, C-P, D-Q, E-R
A-T, B-P, C-R, D-Q, E-S

oW M

Prord-| F AW TS H diod-1| F for gafea ufrast & mry Beme +1)

el | il I

A | Eriftrreer adeh P | goreifors Rrreeieor
(TRfRREF)

B | gl Q | ofereme

C | aromer Fzea R | R=ror shaea

D | sy S | Fvar BT

E | gf3-uafze T | &g faed

L A-R, B-T, C-S. D-P, E-Q
A-R, B-S, C-Q, D-P, E-T
A-T, B-S, C-P, D-Q, E-R
A-T, B-P, C-R, D-Q, E-S

(Chosen Option)
(Chosen Option)

el R A

o O O O

1
1
2
2
3
3
4
4

Question No. 5/ Question ID 702110

Marks: 4.00




Match the following aspects of south west monsoon over India and associated
region from the table

Region Characteristics of southwest
monsoon
Rajasthan Subftropical easterly jet

Head Bay of Bengal

Monsoon Depression

A.
B.
C.

Southern Peninsular region

P,
Q.
R

Monsoon Heat Zone

Choose the correct option

1.

2
3.
4

A-P,B-Q;C-R
A-R;B-Q;C-P
A-Q;B-R;C-P
A-Q:B-P;C-R

¢ad H ¥Nd U9H Tafdd &3 F §Y 3§F I &0 9¥EH AAga F U
AT TgeHAT FT T FY |

& gleror affes AEa &
HTAETor
T P. | 39reor e
B. | ofif Famer T @mrEr Q. | ATE 37
gferofr gragfad R. | aaga g a7
(Y=geR) &
el fased Tt
1. A-P:B-Q:C-R
2 A-R:B=Q:C-P
3. A-QB-R:C-P
4 K- B~ E~R
O 1
1
o 2
2
O 3
3
O 4
4

Question No. 6 / Question ID 702128

Marks: 4.00




If the water from the oxygen minimum zone is brought to the surface ocean, then
the rate of community respiration will

1. remain unchanged
2 reduce substantially
3. enhance drastically
4 cease completely

Ifg HfFEaa ~ad &9 ¥ o 1 PR §dg I o T 9340, d9 FHEH
THA FT &

¥ f&ar ager Far @
2.  HEA ¥ FH FET
3. CICECET

4. qft TE ¥ &F FACIM

O O O O
BB WWNON oo

Question No. 7 / Question ID 702064 Marks: 4.00




Match the mineral assemblages in Group-| with corresponding metamorphic
facies in Group-Il:

Group — | Group - |l

P | Garnet-muscovite-biotite- 1 Granulite
sillimanite-quartz
Q | Orthopyroxene-clinopyroxene- |2 Greenschist
plagioclase-garnet
R | Glaucophane-lawsonite-albite- | 3 Ambhibolite
jadeite
S Chlorite-albite-epidote- 4 Blueschist
actinolite

1. P-4, Q-1, R-3, 5-2
P-3, Q-1, R4, 5-2
P-2, Q-4, R-1, 5-3
P-2, Q-3, R4, S-1

o

FioH-1 # WA HFadl & 1Y Y Farad BiadA-11 F FTATGI0T GA&Tul
F Ty Brema Y |

HierTH — | el - Il
P | e - aeaEe- 1 | dgemse
areEe — fafe@ase-Faes
Q | aroforafeas- 2 | sfafirse
FemSAIuTS T —
TSl s~ ARAC
R | remsasea - aigase- 3 | nfFwarerse
Hedlse — ATHES
S | FeiRTEE- HeaEe- TUEE- 4 | eqfirse
nfdeararse
P-4, Q-1, R-3, S5-2

P-3, Q-1, R4, §5-2
P-2, Q-4, R-1, S-3
P-2, Q-3, R4, S-1

- e han

(Chosen Option)
(Chosen Option)

O O O O
AR WOWDNN =2~




Question No. 8 / Question ID 702092 Marks: 4.00

Which one of the following is correct?

Statement | Bright spots and dim spots represent amplitude lows and highs,
respectively.

Statement lI: Vs/\Vp decreases in a gas saturated zone relative to a water
saturated zone.

1. Both statements | and Il are True.
2. Statement | is True and Statement |l is False
3. Statement | is False and Statement Il is True
4. Both statements | and |l are False

B & o oiF @ @ &2

FUS: | TR I YU e, FAA: HAH & FIdr AT ITEAT B GRS
€l

FUA: || T TGLd & I goar A 3 Faa &F A Vs/Vp & FF BT ¢
1.  @ud | aur || S weg &

2 FHUT | T & IUT U || 3TT &

3. ®US | HET ¢ IW FAF || T &

4.  &US | AT || G HTT ¥

o O O O
BB WWNON -

Question No. 9 / Question ID 702076 Marks: 4.00




Assertion(A): Most sinuous rilles of the Moon were formed out of lava tubes
Reason(R) : Roofs of lava tubes often collapse to reveal their interiors

1 Both A and R are true and R is the correct explanation of A

v Both A and R are true and R is not the correct explanation of A

3. Ais true but R is false
4

Ais false but R is true

FAFUT (A): TgHT F TAF e ew (riles) amar AfomTad & F=r
grar &

FWOUT (R) : AET ATHIHT F ©d 3+ X 37 § 9w 335 9w 1
fe@sr orar &

1. A TF REEAT H@Er & IuT A F7 TEr sT=aT R £
2. AU RIS WEr § TUTA T T A=W R A@T 2
3. ATE & =g 799 REI

4. ATTed § =g R T&I gl

O O O O
BB WWNON oo

Question No. 10 / Question ID 702059 Marks: 4.00




Arrange the following mineral deposits in the order of decreasing depth of

formation.

A. Porphyry type W deposit

B. Porphyry type Cu deposit
C. Bauxite deposit

D. High-sulfidation Au deposits

Choose the correct option?

1.

B o N

A.B,D,C
B.A.D,C
D.B,A.C
A.D.C,B

AT F ged BT F FA7 & A gfas FEul 1 F7 ¥ 90

A, 9REEd w9 W RET
B. UR®S{ 9§9 Cu =&
C. dlFurse e
D. 3=9 HoWSSHIUT Au 8T
Her oo A7
i AEDB
2 B,A, D.C
3. D.B.A.C
4 A.D.C,B

O 1

O 2

O 3 (Chosen Option)

3 (Chosen Option)
O 4

Question No. 11 / Question ID 702122

Marks: 4.00




Which of the following is NOT responsible for the formation of oxygen minimum
Zones (OMZ) in the ocean?

1. High Primary production
2 Denitrification

. Slow Vertical Mixing
4

High respiration

zqd ¥ FiF U, AR A difeasa Beaar a3 (OM2Z) & aa9a & o
Scaerlt adt §7

1. = WMATHF ScUrehdr
2. TraEdetor @Eedifteeere)
3. Aeg searyy T

4. == gda (IfEayeE)

O O O O
BB WWNON o=

Question No. 12 / Question ID 702075 Marks: 4.00




Find out types of mass wasting represented by X, Y and Z in the given diagram.

wet |

Maisture

Dr‘r'"

Fast

Speed Slow

X - Landslide, Y - Mudflow, Z - Slump

X - Earthflow, Y - Solifluction, £ — Landslide

1

2

3. X - Rockfall, Y - Solifluction, Z - Creep
4

X - Mudflow, Y - Creep, £ - Solifluction

T & X, Y taA7 Z @ gfafafaes #3 I 98d &R0T & $HRI F T4

(Wet : TS Dry : *h; Moisture :

HTedT;, Fast : i slow : #A=E; speed :

Fast

aTfe)
wet T
3
I]r-,r"
i
2.
3
4,
O 1
1
O 2
2

O 3 (Chosen Option)
3 (Chosen Option)

O 4
4

Speed Slow

X - ¥, Y - 96-94d1g, Z - 37919
X — FET9ETE, Y — HErEYTT, Z — {FEad
X - S9-91d, Y — HETEY0T, Z - A fawqor fFador
X — FET9ETE, Y — Fefawqor fF@qor, Z — Ferayor




Question No. 13 / Question ID 702125 Marks: 4.00

The relationship between mean oceanic depth (d in m) and lithospheric age (t in
Ma) is given by d = 2500 + 350°1. If the ocean depth is 4700 m, at a distance of
1600 km from the Mid-Oceanic Ridge, then what is the approximate half-
spreading rate of the ridge?

1. 40 mml/y
2 40 cmly
3. 80 mm/y
4 80 cmly

Hua PR TS (d A FH) TIH TUeHsdT ¥y (tMa #; Ma =10 @@ W)
% I T Fd = 2500 + 3507t ZaRT em@mr Srar g1 afE e e s
¥ 1600 f&. #. F T W FER FT TS 4700 AN g, TT FTF F AieAHhe
Y JEROT &T FAT grf?

1. 40 A /Ay
2. 40@F/EY
3. 80 .y A
4. 80 ¥.H /Y
O 1
1
O 2
2
O 3
3
O 4
4

Question No. 14 / Question ID 702119 Marks: 4.00




How would the oxygen profile in modern tropical ocean look like if life were
removed?

Depth

Depth

[ = | e o. j
= \,\ = —~
E l \ E [
\ e,
\ "
|1 L
1. A
2 B
3. G
4 D

IR Saa Ft TFe o v g9 smyfas 3507 Sfeady ggemRt v
TS o= Far fegam?

(Depth-3TETs)

Depth
ept

-
o0 o »
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Question No. 15/ Question ID 702093 Marks: 4.00

The normal log response (with spacing AM) for a high resistivity (R1) formation
with a thickness (H1 < AM) sandwiched between two thick (H = 10AM) low
resistivity (Rz<<R1) formations indicates which one of the following?

s Larger (>H1) thickness with higher resistivity (>R1)

2 Smaller (<H1) thickness with higher resistivity (>R1)
3. Larger (>H1) thickness with lower resistivity (<R1)
4

Smaller (<H1) thickness with lower resistivity (<R1)

TF 3= Yiaid=hdr (R1) FT 7L G3=aT (H1 < AM) JfF aF 7 (H = 10AM)
A= gfara=ar (Ro<<Ry) Il EEAET F 99 Auafea g, F v aasg
AU IARRAT (AM Heade), Feafef@a & & fraer efa e &2

1.  3== 9feRIgsar (>R1) F @17 & (>H1) AREE

2. 3= SfeRiuUsar (>R1) F T1T oY (<H1) AR

3. == gforussar (<R1) F @1y & (>H1) ARrS

4 fo SfaRtesar (<R1) % @1 & (<H1) Alers

O 1
1

O 2 (Chosen Option)
2 (Chosen Option)

Q3
O

A W

Question No. 16 / Question ID 702111 Marks: 4.00




Sun-synchronous polar orbiting satellites pass over any given latitude

1. at same local time during each pass with tilt of 38°

2 at different local time during each pass with filt of 55°

3. at same local time during each pass with tilt of 55°

4. at different local time during each pass with tilt of 98°

TI-Jegifos arT IiFAT 399g FRAT off fGT a1v sfemer % W @
IR FAT & |

1. 98°FHME F WY T T IRUT F SR TF & FAHT §AT W
.3 55° S + W T U TIROT & GHIF HelT FAAT THT W
3. 55° FHE F WU W U IRUT F SR TF & FIHT §AF W

4.  98° FHE F T g1 TF URUT F R e TAET TAT W

o O O O
BER WWNON o

(Chosen Option)
(Chosen Option)

Question No. 17 / Question ID 702074

Marks: 4.00




Statement A: The base-level is the lower limit in the landscape, represented by
sea level, below which the rivers cannot erode.

Statement B: In case of deflation basins, the water-table level or calcrete layer or
armoured surface forms the base level

Based on the given statements, choose the correct option

Both A and B are True

Ais True and B is False
Both A and B are False
Ais False and B is True

el ol e

FAT A TIATHIT H ToA-FX T8 To=elr HAT giAr €, J1 THF Fdg gan
giafafaes fr I &, s 9 38 3wea FET = Tl

FUF B: HUGTgd SUiAl & AHEA H, dH FoI-F97 F TG AT Foshie T AT

FIIZFd HAg I, doA-FaT G919 ¢
foT T F2Et F UR W T fweT =

1 ATS BT Her &

2 ATEr § AT BIeT 2
3. ATIH B ST T &
4 ATSd § JAT BTHET 2

O 1
1

O 2 (Chosen Option)
2 (Chosen Option)

Question No. 18 / Question ID 702081 Marks: 4.00




Which of the following features best defines the Weber's Line?
: The line separating Australian and Asian fauna
.3 The line of supposed ‘faunal balance’ between Oriental and Australian

faunal regions

3. The western boundary between upper and lower mountain forest of New
Guinea
4. The western boundary of strictly Australian fauna

SAH ¥ FiT AT I F [T F FaU F=0T dlg T TN FT 87
1. 38 @r seeforar v ufdar & 9iforat S 3HeleT HIar &

2. @ (AfT=ee) tan arecfoae wifor &=t & 99 Fioaa wit=g
Tqee T @
3. =g el % 329 van e wea S & a9 ofdes d@ar

4, qotE arRfrd grofat o e

o O O O
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Question No. 19 / Question ID 702065 Marks: 4.00




Which one of the following statements is TRUE for the Kathmandu 2015
Gorkha earthquake?

1.

2
3.
4

It originated along a strike-slip fault
It originated on the Main Himalayan Thrust
It was an in-sequence earthquake

It was a deep focus earthquake

FISATZ 2015 NT@T JHU & O =5 goaal & T FiF ve T &2

1.

2.

T T Afdeld-HUOT 3T & AFfELr Scueer gam
TE AT EATeIa &U (A9 GAeEa ¥t) W Scuea g

g% Teh thAT]qel HpFT AT
TE U THR degiaeg (Blehd) HFa o7

O 1
1

O 2 (Chosen Option)
2 (Chosen Option)

O 3
3

O 4
4

Question No. 20 / Question ID 702078

Marks: 4.00




Assertion(A): Cheniers are linear beach ridges separated by low-lying swamps
developed parallel to the coast.

Reason(R) : Sequential transgression and regression of a coastal area leads to
changes in littoral drifts that influence chenier development

Choose a correct option

1; Both A and R are true and R is the correct explanation of A

2 Both A and R are true and R is not the correct explanation of A
3. Ais true but R is false
4

Ais false but R is true

HHFAA (A): AR [T deFesd @d € F TIF d€ W g AR
Ty goea § foeea g € |

d2T (R) : WG de 81T &1 Hghiae ATAhaAvl TaH UldeaAvl, dar=el aga
FT ISATT FIAT & S fFIT F Faomrw F vwnfag Far €

w8 Rrpew B

1. ATas Radl @& € I ADr R §Er earea ¢
2. Avgg RaE @ § qur AHr R T caredr aE §
3. ATHEWegRITET &

4, AT § Weg R TEr &

o O O O
BB WWNN -

Question No. 21 / Question ID 702066 Marks: 4.00




Which one of the following is the most precise indicator of coal rank?

1. moisture content

25 color of spores

3. vitrinite reflection

4. volatile matter content

SAH ¥ i T At F T vheH TEr THaw 22
1. 3T¢dT AT

2. &SmOt # ar
3. fademse wwrEaw
4.  Frvefer gerat & AT

O 1
1

O 2
2

O 3 (Chosen Option)
3 (Chosen Option)

O 4
4

Question No. 22 / Question ID 702080

Marks: 4.00




Statement A: The asymmetry factor (AF) of a drainage basin is derived by
100=(At/AR) where At is the total area of the basin and Ar is the area of the basin
to the right (facing downstream) of the trunk river

Statement B: AF is an indication of possible tectonic tilt of a drainage basin
Based on the given statements, choose the correct option

1, A is correct but B is wrong

2. A is wrong but B is correct

3. Both A and B are correct
4.

Both A and B are wrong

FAT A TF HUGE A/ FT HTATHT FRF (AF), 100x(AT/AR) TaRT TAsarfeT
forar srar & SET AT T8 T T ST &, TUT AR 3H af¥T FT SF%A & Al
HET Adr % g4 # § (9418 Fr AfHfger #)

FUT B: AF 3R af¥d & T3g RaEdas FHE F THhd £
1. AWE & =g BT &

2.  AWSd g9 B HEr ¢

3. AZRBZE wEr g

4, AT BEET g &

O 2
2

O 3 (Chosen Option)
3 (Chosen Option)

O 4
4

Question No. 23 / Question ID 702106 Marks: 4.00




For clouds with fixed liquid water path cloud optical depth is

1. inversely proportional to the cloud droplet effective radius

2. directly proportional to the cloud droplet effective radius

3. directly proportional to the cube root of the cloud droplet effective radius
4. inversely proportional to the cube root of the cloud droplet effective radius

TR 59 I 9¥ F Ty AuF F OO0 Aw geniw miar . gar g
1. AT dg FAEHN 3= F FohARI!

2. AT ¥g TEEN A F FHAE

3. AW g vEed B ¥ uane & e

4. HU qg yHESER ST F gAH{T F GSHARGIE!

O O O O

AR WOWDNN =2~

Question No. 24 / Question ID 702095 Marks: 4.00




A, B, C,......Y, Z, are 26 metal electrodes placed at 10 m interval each along a
line over an inhomogeneous ground for electrical resistivity tomography survey.
Assuming electrodes A to Z are arranged in series and a current flow of 1 Amp
between electrodes A and B gives the potential difference of 500 uV between
electrodes Y and Z, the calculated apparent resistivity for the above observation
will be approximately

1. 9 Om

2 22 Qm
3. 69 Qm
4 216 Qm

fagga sfotusar Seemdr gdfaror  fow 93+ A, B.C......Y.Z 26 ug
¥ faegeat F1 10m F 3700 & AR = W TF W@ F ey &

AT g A TR faegeT A § Z AviER caeftya € qur eggag AGw B &
o= 1 Amp FT uTT 9a1g fag@ear ¥ Fur Z F &= 500 pv F FHEET & g,
g9 3T YeT0T ¥ T mareY gfeRrusar $T T e gt
1. 90m
2 22 Om
3.  69Q0m
4 216 Om
O 1
1
O 2
2
O 3
3
O 4
4

Question No. 25 / Question ID 702109 Marks: 4.00




Light absorbing aerosols in the atmosphere cause

1 surface warming and atmospheric cooling
2 surface cooling and atmospheric warming
3. surface warming and atmospheric warming
4 surface cooling and atmospheric cooling

AT H TR HIAT IgEET (T T FROT g gl

1.  Hdg dNAE TIH JgAsd Ades

2. Tdg Mg« TaH IgHSA N

3. Udg dY«l U9H JgHSA d19

4.  Hag fide TaH IgAS ofided

o O O O
BB WWNON o

Question No. 26 / Question ID 702114 Marks: 4.00




Which situation among the following is more likely to cause Clear Air Turbulence?

(A) 151 (B) 151
E 121 =12
= 5. < 5.
® 6 ® 6
[T} ‘o
B 3 5 3
1 | I I T T T T
25 50 75 10 25 50 75 100
Wind speed (kt) Wind speed (kt)
(C) 15- (D) 45
= 121 = 124
e =
.a_'f 6 - .%u 6 -
i 3 3 % 3 4
I I I I T T T T
25 50 75 10 25 50 75 100
Wind speed (kt) Wind speed (kt)

Bow M
o 0 m »




for av & ¥ Fia7 & 39w T=eo Iy Qe ¥ v a0 gwfaa sRor §2

(Height : 3=IT€; wind speed : a/g a1fY)

(A) 15 (B) 154
T 121 T 121
S s =
® 6 ® 61
[i] ‘o
= 3 = B 3
1 | } I T T T T
25 50 75 10 25 5 75 10
Wind speed (kt) Wind speed (kt)
(C) 15- (D) 4c.
121 T 12-
= - <
® 6- o 6
i o]
L 3 - i i 3
I I I I T 1 T 1
25 50 75 10 25 50 75 10
Wind speed (kt) Wind speed (kt)
i P A
2. B
3 &
4. D
O 1
1
O 2
2
O 3
3
O 4
4

Question No. 27 / Question ID 702089

Marks: 4.00




An earthquake is recorded at 3 stations with the P and S arrival times as given

below. Calculate the crustal Poisson's ratio.

Station No. | P arrival time S arrival time
H:M: S5 H:M:S
1 10:00:01 10:00:05
2 10:00:05 10:00:13
3 10:00:08 10:00:21
Choose the correction option
1- D25
2 0.275
3. 0.30
4. 0.33

UF FT F P IAT S HEHA THIT, 3 IUrEar W T /U a0, St HA=r foaw
T B

ST SATET HFATAr HT AEAT FL

Y&T0T &A1 | P H9TAA 98T | S 39HA §HT
u.: & a u: &3

1 10:00:01 10:00:05
2 10:00:05 10:00:13
3 10:00:09 10:00:21
Ter fawed #t g4
1. 025
2. 0.275
3. 0.30
4. 0.33
O 1
1
O 2
2
O 3
3
O 4
4

Question No. 28 / Question ID 702063 Marks: 4.00




Embayments are observed in which one of the following types of porphyroclasts
in a mylonite?

1. a-type
2 §-type
3. g-type
4. ¢-type

T+ AR § A9 T 7v ot F 99rf § ¥ 59 tF & te=ae
fma & 2

1. g-FhI{
2 6-9hIT
3 G-9<h1{
4 P-Fh1T
O 1
1
O 2
2
O 3
3
O 4
4

Question No. 29 / Question ID 702055 Marks: 4.00




Match the column | with column Il and chose the correct option

Column — | Column — [l

A Glaciogenic deposit P Raniganj Formation
B Glossopteris flora Q Panchet Formation
C Dicroidium flora R Talchir Formation

D Ptilophyllum flora S Jabalpur Formation

; 8 A-R, B-P, C-5, D-Q
2 A-Q, B-P, C-R, D-S
3. A-R, B-P, C-Q, D-S
< A-S, B-R, C-Q, D-P

FIAH - | FT FIAH -11 & FI Fer Y 097 Fel e o

Foad - | Frord — |l
A feaafaa FeT P | Tefier=r wees
B ol samfy |Q | 9RE whE
C  |ze#iftgm s@mafad |R | aronit wefers
D fedwmer Faeafa | S | SEeX e

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

O 2
2

O 3 (Chosen Option)
3 (Chosen Option)

O 4
4

Question No. 30 / Question ID 702130

Marks: 4.00




Statement A: Turbidite deposits causing discontinuous sedimentary records are
common in the eastern Bay of Bengal.

Statement B: The narrow shelf, large terrigenous influx and steep slope facilitates
turbidity flows.

From the given statements, which one of the following is correct?

: Both statements are incorrect.

2 Statement A is correct and B is incorrect.

3. Both the statements are correct and B explains A.

4 Both the statements are correct but B doesn't explain A.

FUT A : ZlasEe ReT A F 3wiacy 39K dfEew F Ow Fror g
HATITAT T =31mel T @ # 910 A £

FUT T . WAT 39q¢, & TAGS 3T vaH #9907 2rer efsEe yEE
FT IH T4 B

T 7T Fuat, =95 T FiF F TwE 2
1. AT FUT 9T gl

2.  FUT A TEr § TIH FUA B AT ¢

3. Sl FU Tar § vaH A T =arEaT B FI4T g
4. AT FAF TEI § T=g A FI ST B AgI FLT g1

O 1
1

O 2
2

O 3 (Chosen Option)
3 (Chosen Option)

O 4
4

Question No. 31 / Question ID 702073 Marks: 4.00




Identify the sand dune types

A. These dunes are especially well-developed in the heart of Trade wind
deserts and are huge landforms.

B. Their crests are ridges roughly perpendicular to the effective wind and are
common along coastline.

C. These dunes occur on the windward side of a hill and move up the hillside.
Choose the correct option?
1= A-Longitudinal, B-Transverse, C-Star
2. A-Transverse, B-Climbing, C-Longitudinal
m-Langitudinal, B-Transverse, C-Climbing

—_——
4. A-Barchan, B-Parabolic, C-Climbing

are], TEeaT WeART @ gEEe

A, ¥ feed vapEaTr caaiie uae AwEdEl & dE-de & giawfag aa €
T famer Tuengta g

B. & i, Fek @1y € S UuTl uaal & FOTHer o gl § meas
TAETAT d @ & g e & |

C. o feed UpiE & UgANHE UST H &0 & TdH UEE UIRd W W

TE TS & |

A-3EEed, B-3euTy, C-aRIEd

A-3TTEY, B-31RIE0T, C- e

A- 3TEICe, B- 37T, C-31RIE0r
A-arr@rd, B-uTaafae, C- HIEoT

ol e

o O O O
WW NN ==

4 (Chosen Option)
4 (Chosen Option)

Question No. 32 / Question ID 702057 Marks: 4.00




Consider the following statements:

A. A paraconformity does not involve erosion.

B. Law of superposition is applicable only to deformed strata.

C: Walther's law is applicable along the thrusted contact between strata.
D. Angular unconformity involves long gap in sedimentation.

Which of the above statements are correct?

1. AandB
L AandC
3. AandD
4. A,BandC

fa= Frat W AR FU

A, % simATEIE (AR EE) 39Ed Fr onfAe FET FIar

B.  CURIVUT (GURGr=iers) # R¥guid waa fawia TalEt St &)
B &l

C. dew H Beuid TR & & 89 TEa & Agier ane) & &

D. Fuiy SRS (FFFaA%Hd) HIHEST F oF I F A

1 £l
IWIFT FUAT F Fia T &7
1. AR B
2. AR C
3. A3IMRD

4. A B3T C

O 2
2

O 3 (Chosen Option)
3 (Chosen Option)

O 4
4

Question No. 33 / Question ID 702086 Marks: 4.00




A 2.0 km thick landmass with 9.0 km thick root at the Moho is associated with a
Bouguer anomaly of -113 mgals and free-air anomaly of +113 mgals. What
would be the free-air anomaly when the landmass undergoes subsidence to
achieve a thickness of 1.1 km?

E -56 mgals
2 0 mgals
3. 56 mgals
4 226 mgals

A WX 9.0 km HIE FZ JTaT (thick root) 2.0 km HIE @T (thick landmass)
-113 f&.3Te (mgals) T FWITT TAT +113 mgals FFI-IY FEINT ¥ Faraa
gl 519 TS F Jadel g § I¢ 1.1 km H A O ofm & FFd-ag
FEITT FIT grefre

1. -56 mgals

2 0 mgals
3. 56 mgals
4 226 mgals

O O O O
BB WWNON o

Question No. 34 / Question ID 702051 Marks: 4.00




6180, of benthic foraminifera in a deep-sea core increases from +0.2%o to +2%o
from bottom to top. This compositional change, with time, is because of

1. increasing evaporation of sea water

2 decreasing surface temperature at depositional site

%, § increasing melting of polar ice

4 combined effect of decreasing temperature and increasing accumulation

of polar ice

T T HAG FIE A fATosT BRIFEAST FT 61%0,,,. 9 & R@w %
+0.2%0 T +2%0 I d&dl g1 THT & T Ig HHUcAlcHS dcod F
FIUT BT £l

& THE ol F 9ed a9

9 fH&9oT TUe 9T Odg JI9HH & U
3. u=S fH F Ted o

4. FRa amAe taH Ted &9 §F 980 F §gFa g6E

o O O O
BB WWNON oo

Question No. 35/ Question ID 702102 Marks: 4.00




If the surface air temperature increases towards north in the northern
hemisphere, the direction of thermal wind will be

1. Northerly.
2 Easterly.
% 3 Westerly.
4 Southerly.

Ife 398 Memd & §ag I1g A9A 39X HT AR Feqr g, FSAT g 7 e

¥ 3T arelr g
1. 3
2
3 qf9es
4.  grEyor
O 1
o

O 3 (Chosen Option)
3 (Chosen Option)

O 4
4

Question No. 36 / Question ID 702085

Marks: 4.00




The points with the maximum and minimum anomaly values along a total field
magnetic anomaly profile over a single pole are separated by a distance of 120
m. [f the horizontal component of the Earth’'s magnetic field in the area of survey

is thrice its vertical component, the pole is located at a depth (in m) of

1.

2
3.
4

60
6072
80
8042

UF Thd Yd W HYOT 81T Jaohra FEefa aeafaT & aegfeer wftmasn g
TYAqH IS AT arer fagHt & 7w 120 m Hr g T Iy T Av A
gt &7 gahra &9 & Sfas ued sHd SR Ueh & died IET @, STl

ga (m H) M W &

1
2
3.
4

O O O O

AR OWOWWDNN -2

60
6012
80
8012

Question No. 37 / Question ID 702090

Marks: 4.00




Calculate the P wave velocity of a Poisson’s solid having a bulk modulus of 120
GPa and density of 3 gm/cc.

1. 6.5 km/s
£ 7.5 km/s
3. 8.5 km/s
4. 9.5 km/s

UF oarEr 39 FHr P (A FET 39 Fr 0T FSHET 3aaa AT 120
GPa T Uacd 3 gm/cc T gl

1. 6.5 km/s
2 7.5 km/s
3. 8.5 km/s
4 9.5 km/s
O 1
1
O 2
2
O 3
3
O 4
4

Question No. 38 / Question ID 702091 Marks: 4.00




The fault plane AB in the given beach ball figure represents

= A normal fault striking N45°E
2. A thrust fault striking N45°E

33— Aleft lateral strike-slip fault

-+ A right lateral strike-slip fault

ffT 1T gelie 3g (beach ball) =T & er-a« AB T goar &

UH WHAT 9 Sgesr afdes 3.45°7, (N45°E) §
T+ S9-5 ST dAfaea N45°E §

U I 9Ted T Afaea-T90T 9T

U+ AT 9red T Afae-TIuT T

W =

O 2
2

O 3 (Chosen Option)
3 (Chosen Option)

O 4
4

Question No. 39 / Question ID 702123 Marks: 4.00




For the ocean to remain in a steady state, if the rate of input of a dissolved
constituent increases then

A. the rate of removal of that constituent increases.
B. the residence time of that constituent remains unchanged.

Both A and B are correct.
Both A and B are incorrect.

A is correct and B is incorrect.
Ais incorrect and B is correct.

AT HEEAT H WOR F 99 @ F AU I v gor g gues F I v
& qeaT § T4

ol

ASTFUSF S g FT T Jaar & |
B.3H Ucs T @9y §HT T&a1 9o a1 &1 ¢ |

1.  A3R Ba&f TEr g
A 3R B g e g1
ATEr g 3R B IeT gl
AdTerT & 3T B WET 21

W

o O O O
AB WWNN o

Question No. 40 / Question ID 702054 Marks: 4.00




Shear failure in rocks with pre-existing fractures under confining pressures
greater than 300 MPa is governed by which one of the following laws?

1. Mohr-Coulomb Law
2. Byerlee's Law
. Omori's Law

\d_~ Amonton's Law

300 MPa & 31fres ofared grar & 3faeia qaadt fasmt & gaa dat A srawao

fowee s @ formes e Bafa forar smar €2
1. Aret-goed BEd
2. arver @ faEa
3. 3 @ fEd
4. UEFAF F EE

O O O O
BB WWNN oo

Question No. 41 / Question ID 702068

Marks: 4.00




Which one of the following is the INCORRECT statement regarding Oxygen
isotope stages

%, Interglacials are numbered backwards in time with odd numbers.
2 Ilce ages are numbered backwards in time with even numbers.

3. The last ice age or Last Glacial Maximum is numbered as stage 2.
<+ The last interglacial centered on ~125 ka is numbered as stage 3.

Hifrg=Ia FHAEUSE O & o =58 § Fi9 16 739 7od &

1. a-BaadT o ourm demnait & gy 577 § O & 37 FAfRT
foram AmaT &I

2. feoget & wo dEmHt & @y wEy # 9O & AW FAifea o FJmar
¢l

3. 33w Ragew o 3ifow RAadw == & 9UT- 2 § FHAiRT g §

4. AR FIT-BATET S TF ~125 sIR-ay & §HY Hfgg o1, =03 @
HAfFT T &

o O O O
BB WWNON -

Question No. 42 / Question ID 702104 Marks: 4.00




Computational stability in 1-dimensional Eulerian atmospheric model is controlled
by which one of the following conditions? [where C is a phase speed, AT is the
time step and Ax is the grid size]

CAT

i o V3
CAT

2. E: 1
CAT

3. E{: 1

CAT
4, B S V2

1-FeT syeftes agEseT A@sa & orh fBRar # T 7w &Fe =
Harar ganr Aaa fFar Sar 87 [F8T C U Fenr Afa &, AT THT =0T
UgH Ax ATl AT §)

1. %}vﬁ
5. %=1
3. %{1

CAT
4. 1{'E{ \.frz

O O O O

AR OWOWODNN -2~

Question No. 43 / Question ID 702067 Marks: 4.00




Match the column-l with the column-II

Column - |

Column -1l

A | Density based spatial clustering

=]

Performance of a
classification algorithm

B | Random forest Q | Atmospheric correction of
image
C | Receiver Operating R | Supervised image
Characteristic curve classification
D | Dark object subtraction S | Unsupervised Learning

method

1. A-Q, B-R, C-5, D-P
A-S, B-R, C-P, D-Q
A-S, B-R, C-Q, D-P
A-R, B-Q, C-P, D-S

.

FIAH | F T FaH || FT BT FT |

D | gt 31 35 O

FoTH- | Hlord-| |
A | aeicg suRE Tfas eoa | P | seffeor o B &
AT
B | efeos = (387 vi=) Q | Ry F argHEEdT T
fear aREres ffeeor s | R | w@@fda R aeffeor
S | agdafaa srfdera goume

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

O 1

1
men Option)

2 (Chosen Option)

Question No. 44 / Question ID 702105

Marks: 4.00




Which one of the following is used as boundary forcing in long-range (4 months &

beyond) prediction by global atmospheric Numerical \Weather Prediction (NWP)
model?

1. Global surface wind

2. Global surface pressure

3. Global surface humidity

4. Global sea surface temperature

IRTF IrgEET aifew AuwE @Eiwaa (NWP) 2@ & fwar (4 #g va
3TF AW Ao H AN ¥ HiF TH I GAT YU & o wa@mT fmar
AT g2

1. CIECE

3 3799+ Tag o=

3. 3F% mag I
4.  4RF% WHE Hdg dAE

o O O O
BB WWNON -

Question No. 45 / Question ID 702071 Marks: 4.00




Which one of the following is a FALSE statement about 'Ecosystem services'?

1. Soil formation constitutes 50% of the total value of ecosystem services

2 Four categories of ecosystem services were first documented in Global
Environmental outlook 6.

3. Pollination by winds is not an ecosystem service.

4. Decomposition of organic matter is a regulating service

uRfEufys &7 qaEt & ar # Ry g # ¥ FiF 1 Fua w@g B2

1. e T oRfEufas 9 dansid & o J19 & 50 ufad g@ar

2. e TaTaRuT TREIUT 6 (THARREATH HTIEAE 6) H IR AU &
oifEufas o fad vusw ar vefdg fer oy

3. Ugdl ERT WEIUT UTiEYs JF JaT J9 ¢

4.  FRTEE gt @& 3uged e fAafeeT dar &

o O O O
BB WWNON

Question No. 46 / Question ID 702096 Marks: 4.00




Match the EM methods given in Group 1 with their corresponding frequency

ranges in Group 2

Group 1 Group 2
P. | Slingram A. | 10* Hz-1Hz
. | VLF B. | 1 Hz-1000Hz
R. | AFMAG C. | 10 Hz-5000Hz
S. | MT D. | 5 KHz-30 KHz

Choose the correct option

;8
2
3.
4

9 1
FI

P-D.Q-A,R-C,5-B
P-C.Q-D,R-B,5-A
P-B.Q-A.R-D,5-C
P-A,Q-D R-C,S-B

# o M fRfeat &1 qu-2 # 3a9% W agfa fear & | e

791

9 2

oA

10 Hz-1Hz

VLF

1 Hz-1000Hz

AFMAG

10 Hz-5000Hz

o|ajo|

MT

o0m >

5 KHz-30 KHz

er oo I+
P-D.Q-A.R-C,5-B
P-C.Q-D,R-B,S5-A
P-B,Q-A R-D,S-C
P-A.Q-D,R-C,5-B

1.

2
3
4

O O O O
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Marks: 4.00




Two anomalous bodies A and B in the form of vertical sheets extend infinitely
closest to the magnetic equator in the N-S and E-W directions, respectively. If
neither body possesses remanence, then which of the following statements is
valid with reference to their magnetic anomalies?

1.
2

Their anomaly profiles are identical

Their anomaly profiles are similar, with the anomaly over B being
stronger

Their anomaly profiles are similar, with the anomaly over A being
stronger

Their anomaly profiles are dissimilar, with A producing little or no
anomaly

AN: Sca-STAUT Td qu-utRe feenmt F e smenyEr & weu seair
Wal F T H 3 3Hed Us AGUB 3eeaa: Reaig € afeaat # &
foredt off iz & Jupcaadw a8 & 99 AT AT FTATGAT & Fed F
% gaaet F ¥ dla ¥ AT 7

1.

2.

o O O O

AR WOWDNN =2~

TeTeh! WIS U=y THET &
B W 3Tfd AFgH Sl & TY Ieiehl TG AT ueh S ¥
A TT FEINfT TG BT & WY IeTehr TS Ueaf=rT me S &

U U7 TheH Te FHINT IcUed i alel A & TY 3d¢ JTa
Tedf=rT 3T §

Question No. 48 / Question ID 702117

Marks: 4.00




Match column | with Il and choose the correct option

Column | Column Il
A | Red tide P | Viviparity
B | Dimethyl Sulphide Q | Fish
C | Bombay Duck R | Coccolithophores
D | Mangals S | Dinoflagellates

#A-S, B-R, C-Q, D-P
2. A-R, B-S, C-P, D-Q
3. A-P, B-Q, C-R, D-S
4. A-S, B-Q, C-P, D-R

e | F H FeH || § F TaH TE Aheu b

FaH | FraA |
A | It TR P | sargeman
B |z RBrusa gewss | Q | A=
C | gifeer (@ =) R | ;repferaier
D | Forer S | zrmaERIeT

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

O

AR OWOWOWDNN -2

O
O
O

Question No. 49 / Question ID 702100

Marks: 4.00




Which of the following statements is NOT TRUE for the large-scale motion in the
atmosphere?

i Time scale is much smaller than the time scale of the rotating Earth

2. Ratio of relative vorticity to planetary vorticity is of the order of Rossby
number

3. Ratio of horizontal divergence to relative vorticity is of the order of Rossby
number

4. Ratio of horizontal divergence to planetary vorticity is of the order of

square of Rossby number

SAH ¥ FiT UH FIT IYHSA H &1 UA F Ao F o TEr AL 82
1. THY YAEr AT F 9GRATT § §HT 9AE @ 9g9 FH T 2

3. TIYE ATHSTT & TET ATHSATT FT 3T TS TEAT F FIfE F gam
gl

3. &ifas 3IE0T ¥ WWET H{HWAr F HJId e FEIT F FHIET FHT Eam
gl

4. & FIWUT ¥ TET FFAAT FT HIIF THAT FEAT F T F FIfE
FT Far &1

o O O O
AR WWNON

Question No. 50 / Question ID 702072 Marks: 4.00




Statement (A): If a meander recurves until it intersects an upstream portion of
a river channel, a neck cutoff occurs.

Statement (B): The abrupt shortening of a river channel length, locally increases
the channel gradient and velocity.

Based on the given statements, choose the correct option?

y Ais correct but B is incorrect
2. Als incorrect but B is correct
3. Both A and B are correct and B is the correct explanation of A

__ 4~ Both Aand B are correct and A is the correct explanation of B

Fud (A): g vF FUT g9 IF sfaafera g & 9 9+ g ¥ 395 g9
F 9fa=te FIGr &, 99 U JF FTHTS (neck cutoff) FATT &l

FUS (B): U AT ATgHT oa1s H HHEAF oGl TART T T aTfEahr
YSUTAT TSH TS HT TS g

fgT a1T Fu=t F 3R W T FFeT TH?

i A TEl § T=q B e gl
2 AT § =g B Her gl
3. ATTH B a4 Tgr & taH A T Ogr =areEar B gl

4. ATIH B Tar & tad B Fr @dr sarear A g

(Chosen Option)
(Chosen Option)

o O O O

AR WOWOWDNN -2~
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Match the modes of El-Nino southern oscillations in Column | with their
associated conditions in Column |

Column | Columnl i
A. | EI-Nino P. | Deeper thermocline in the east than in the west
Pacific Ocean
B. | La-Nina Q. | Warmer than normal sea surface temperature in

the eastern Pacific Ocean

R. | Warmer than normal sea surface temperature in
the western Pacific Ocean

S. | Weaker than normal trade winds in the Pacific
Ocean

Select the correct option
1. A-P Q. S;B-R
2 A-P R:B-Q.,S
3. A-Q,S:B-PR
4 A-R,S:B-PQ

FIIH -| H T AT STE0Y oAt F IFRT F FOH || H 3949 gaag
HITATHT F Ty Fe=T F:7 |

HaAA | Fied |l
A. | Tar-ar P. | ofeg® vora #gm@mR $r 3196 9F gera
HETERR & gL Jra9aoTar
B. | arsfam Q. | gt gerig HEEWER # AT WHE HdE d9AE
T e TH
R. | ofesft yerq #g@mPR & ¥AT THE Ta@
agATT Fr e T
S. | JNd AR ¥ WA ANH Jaa1 i

3YETTHT gaedm

(Chosen Option)
(Chosen Option)

OOOO:‘*‘P’!".—‘%

1
1
2
2
3
3
4
4

Question No. 52 / Question ID 702101 Marks: 4.00




Statement A: Rossby number is a measure of importance of Earth's rotation.

Statement B: Large scale motions in the atmosphere are associated with large
Rossby number values.

Given the two statements, choose the correct option

1. Statement A is incorrect; Statement B is correct
2 Statement A is correct; Statement B is incorrect
3. Both statements A and B are correct

4 Both statements A and B are incorrect

FUA A: THET FE&IT g2 & 9RFHHT F Hged F Th HAYIA g gl
F2UA B: IYASH H &Y YA F e GY AT FEIT AAT § FaAd giar
gl

feT a1T FyAT F 3UR W T aFeT T+
1. FAT A AT & FIF B Ter gl
2 FUF A Tl & FU9 B 19T &

3. A U9 B Al FUd T g1

4. A TF B AT FIF 9T g1

O O O O
BB WWNON oo

Question No. 53 / Question ID 702052 Marks: 4.00




In ichnofossil assemblages, Fugichnia refers to

1 Dwelling traces

2 Resting traces

3. Escape traces

4 Feeding traces
UEfeeg Sianed g§aiedr & e, & TWeTHT FIaT &
1. T Aene

2. ICCIGGRGEIGH
3. uaTad faerme

4. He1oT A

O O O O
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Marks: 4.00




Match the paleoceanographic changes (Column I) with their approximately ages
(Column Il)

Column | Columnl i
P Opening of Andaman basin—, | A. 7| 34 Ma
Q. |Opening of Red Searift —_ “LB. |4 Ma
R. Opening of Drake Passage X\C. 20 Ma
Choose the correct option h

—4+— P-B:Q-C;R-A
2 P-C.Q-B:R-A
3. P-A;Q-C:R-B
4. P-B:Q-A;R-C

QUHARTIAAT dEelTd (FierA-1) & Y Ieler Hiedde Y (FierA-11) & Frema
iy

ehield- | wierA- I

P. | sizame afte &1 geren A. |34 Ma
Q. | omer WWR 3o (Rwe) &1 g |B- |4 Ma
R. | 2o ot (@a=) & gemar C. |20Ma
e fawmeu @ T
T, P-B;Q-C;R-A
2. P-C;Q-B;R-A
3. P-A:Q-C;R-B
4. P-B;Q-A:R-C

O 1

1

O 2

2

O 3

3

O 4

4

Question No. 55/ Question ID 702112 Marks: 4.00




Match the Column | with Column [l

Column |: Atmospheric species Column II: Peak
absorption
wavelength in uym
A. | CO2 B |95
B. | Water vapour Q. | 6.7
C. | Ozone R. |15
Choose the correct option

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

. e M

FIAH | F T FaHF || F Ty FJHaaT F7

Flad | - TYHSAT Forrfer Plerd || @ T HGAT
ar &8 pm H
A. | CO2 P. |96
B. | o= Q. |67
C. | stz R. [15
el fawed It

1. A-R;B-Q;C-P
2 A-P;B-Q;C-R
3. A-Q:B-P;C-R
4 A-Q;B-R;C-P

O O O O

AR OWOWDNN -2

Question No. 56 / Question ID 702060

Marks: 4.00




Volcanogenic massive sulfide (VMS) deposits generally form because of mixing
of magmatic hydrothermal fluid (§3*S = 0%.) and seawater (6345 = +20%). If a

VMS deposit records §345 value of +12%o, what would have been the
contribution of magmatic fluid?

1.

2
3.
4

20%
30%
40%
50%

SETHE-AAT Femer gewEs (VMS) 8T Sra=aaar #7HT 3507 Fed g9
(6345 = 0%o) 3N FHE T (63*S = +20%0) F THHUT F FNOT FoAaT g ITg TH
VMS THET, §34S FT AT +12% o1 FIT &, AFAT §T F1 IS Fgar

gram|

F

2
3.
4

O O O O

AR OWOWOWDNN -2

20%
30%
40%
50%

Question No. 57 / Question ID 702082

Marks: 4.00




Identify different geomorphic settings in the given schematic topographic profile.

Himalaya

T A-Bhangar, B-Terai, C- Khadar, D-Bhabhar
A-Bhabhar, B-Terai, C- Bhangar, D-Khadar
A — Bhabhar, B-Bhangar, C-Khadar, D-Terai
A-Bhangar, B-Khadar, C-Bhabhar, D-Terai

e WP

& TE TFEATCAS TUApias matey (Wwsa) # e prelas
JE=T=T|

(Himalaya : TgHATeId; Ganga river : 331 #4))

Himalaya

1.  A-¥9R, B-dUs, C- WY, D-3m
] A-3THT, B-a1T8, C- 99X, D-@1eY
3. A-¥I, B-99R, C-TET, D-aUs

4. A - ¥9X, B-WET, C-¥RW, D-a=

o O O O
B WW NN oo

Question No. 58 / Question ID 702126 Marks: 4.00




With respect to surface currents in the Indian ocean during winter (December-
February), Identify the currents in Column | with their predominant directions in
Column II)

Column| Column ll
A. | Winter Monsoon Current (WMC) | P. | Eastward
B. | East India Coastal Current Q. | Westward
C. | Somalia Current (SC) R. | Northward
D. | West India Coastal Current S. | Southward

1. A-Q,B-35,C-3,D-R
A-5,B-R,C-5,D-Q
A-Q,B-P.C-R,D-5S
A-P,B-5,C-R.D-Q

e

ofraerrer (fTH=aT - FIa) F §AF fev AEENR & §d8 9t + #ef &,
FlerH | # U F T FoA || H 3% THE Gl FI g=rt|

HITH | oA |
A. | ofiaehTer ATAHE 9RT (WMC) P. | qaitfega
B. | g3 sma ad umr Q. | gf¥gmfEeg
C. | gtamear amr (SC) R. | scaufamga
D. | oRaw aRa @ amr S. | gaunfEE

1. A-Q,B-5,C-5,D-R
A-5,B-R,C-5,D-Q
A-Q.,B-P.C-R,D-5
A-P,B-S5,C-R,D-Q

il

o O O O
BB WWNON o

Question No. 59 / Question ID 702120 Marks: 4.00




Consider the following statements

Statement A: For a given wave generating force, internal waves have higher
amplitude than the waves at the sea surface

Statement B: Stronger stratification leads to higher wave amplitude for a given
generating force

Select the correct option

1. Statement A is true, B is false

2 Statement A is false, B is true

3. Both the statements are true, and B is a correct explanation of A

4 Both the statements are true, and B is not a correct explanation of A

T Fyar o =T #Y

HATA: U &7 710 301 eI g & o, WHE TFdE W a9 T HUaT

HUT B: UF BT 7 ITT S9F g F O, T TII0T 59 339 HTIOTH
aaa &

e farereT et

1. &Ud ATS &, BIed &

2. ®YF AT g, BEE &

3. & ®ud g € A mEr s B §
4. o FUT T EAD TN carem Badl €

O O O O
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Question No. 60 / Question ID 702069 Marks: 4.00




Consider the following statement and the facts:

Statement: Urban surfaces generally exhibit higher value of Bowen Ratio
compared to rural area.

Facts: A. Higher proportion of impervious surfaces in urban areas.
B. Lesser surface coverage under vegetation.
C. Greater release of waste heat from air conditioners.

Which combination of facts explains the Statement?

1. AandB

8 BandC

3. Aand C

4. A, BandC

o Fye mas T W fEw w51

FUF: TFT & B Jelell H T HAe AT el HGurd H 3=+ Aed
wEiT &
9% A W & # 39 MU F HURET Tde Ear &
B. daEufad & gk Tde HTeRuT|
C. arargee eRT 3% 3adw g Hr TERe|
Pl ¥ TN &1 JIH HUT DI SATEAT AT &7

1. ATaHB
2. BTEHC
3. ATEAC

4, A B3I C

o O O O
BEA WWNN oo

Question No. 61 / Question ID 702127 Marks: 4.00




Which one of the following systems shows the shortest food chain in the ocean?
1; Oligotrophic gyre
Upwelling region

Downwelling region

P RN

Warm core eddies
HRR H SAA § Fld JUell HaH BIE WEH F@orl FI fe@rar g2
1. 3requrl got

2. 3cEA90T &9
3 TTESI0T &

4. 3T HIS HaT

O O O O
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In a VLF electromagnetic survey, the primary magnetic field at an observation
point is 20 units. If the secondary magnetic field at this location makes an angle
of 120° with respect to the primary field and has a magnitude of 5 units, then the
real anomaly in percentage will be approximately

1. 10%
2 25%
3. 35%
4 45%

VLF faggd JF=ah1a §ET0r H, UF 0T faeg 90 qrafdi= Jahra &9 20
SHISAT &1 TG AT qahT 87, 57 I W TrAHS &7 § 120° F
FIUT IATAT & TAT 5 SHSAT FT YA &, a9 Jrard H IEaEs

IEENGECEIEEE gt

1. 10%
2 25%
3. 35%
4 45%

O 1

1

O 2

2

O 3

3

O 4

4

Question No. 63 / Question ID 702115 Marks: 4.00




Which one of the following can be used to reconstruct Quaternary climate in a
sediment core collected from the central Indian Ocean basin at a water depth
>5000 m?

=

2
3.
4

Diatoms, Radiolaria, Coccolithophores
Foraminifera, Coccolithophores, Ostracods
Diatoms, Radiolaria, Silicoflagellates

Trilobites, Conodonts, Benthic foraminifera

FE1T fE=c HEENR F >5000 m HT FF TEAE T fFFHT AT TEE FT H
AN T FiA FAEAN TG F [AEAT H TIAET ST AT ThAT §?

1.

BRITEHATRT, FIFRITAIRR, AT
gIEAEEe, HlAs-ed, Adesy (Ff=u®) BRIFEAEGT

O 1
1

O 2
2

O 3 (Chosen Option)
3 (Chosen Option)

O 4
4

Question No. 64 / Question ID 702056 Marks: 4.00




Which one of the following sedimentary features is observed on the vertical
section of a bed?

1. flute cast

2 dish and pillar
3. bounce mark
4 prod cast

T TEI & TR U=oe W 50 § Hid Udh JIIRT =I870T @1 a7 &7

1. W= (FeIE) TN

2. relr (fFer) maH TEH (UeR)
3. I=Toud e

4. 3G FIE
O 1
1

O 2 (Chosen Option)
2 (Chosen Option)

Question No. 65 / Question ID 702129 Marks: 4.00

Rain ratio in the ocean is the ratio between

1 dust and organic matter

2 total rainfall and primary production

3. calcareous material and organic material
4 lithogenic and organic matter

WER # 9T 3 F A= FT g BIaT € |
1. Yo TIH FEfas TG

2. %o Fu vaH GAfHF caeA
3. TIAAY UErd UEH FEfAE Terd
4. ¥ IFF van FEfAF gord




O O O O
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Question No. 66 / Question ID 702098 Marks: 4.00

Which of the following statements is correct about the electromagnetic methods?

o MT method is a time domain EM method

2. TURAM method measures the amplitude ratio and relative phase
difference between two-receiver coils

3. AFMAG method gives amplitude and phase change information

4. Transient EM method cannot be applied for airborne EM survey

forgagad et & e & B syar & ¥ #l9 @1 79 82
1. MTfaf oo worg-3gss EM fafr &1

2. TURAM faf¥r g-fafrar Fsfort & &9 3 sgura aum &R &
AT ¥

3. AFMAG faf smama gom &erm ufiadd g=em & &

4.  FTAEh EM fafy & agafaa EM wderor & o seguees a@er e =
HehdT|

o O O O
BB WWNN oo

Question No. 67 / Question ID 702084 Marks: 4.00




The following figure shows the positions of volcanic islands over an active
tectonic plate. The numbers on them indicate their age in My. Consider the
following inferences |1 and I2:

30 15 10 b
35 0
40
< L]
a5
I1: The plate was moving towards NE up to 15 My, then it started moving
towards the east
I2: The plate encountered two hotspots, one becoming inactive at 30 My and

other becoming active at 25 My

1. Inferences |1 and |2 are correct

2. Inference l1is correct, but |z is not correct
3. Inference |1 is not correct, but |2 is correct
4, Inferences |1 and |2 are not correct




e R el wfera Reaelt e X saremdr @t i Fufaat gefta
FAT € | 39 F WA & TEIF My (S0 o€ J¥) F 331 31 Farar gl @
forssut vaur 1 ¥ AR T

30 15 10

4%

a5

i 15 My T% ol 3caX afRad feom & afaae off R 385 ag s @
HT AT ToaT T R

lz  Tolc FF A O°d TUS FHA, TH 30 My X ATSHT & 13r Jor g3 25
My 9 gfssT g arar

o=y |4 Jar L TEr &
Ty | T & ofea Laoa &
Ay | T & T LTET §
s 1y 3T 1 oA 2

el e

(Chosen Option)
(Chosen Option)

O O O O
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Question No. 68 / Question ID 702107 Marks: 4.00




Active and break cycle of south-west Indian monsoon are considered to be an
oscillation of

1 1-5 days
2 5-10 days
3. 20-60 days
4 10-20 days
STaToT-9feaH AR ATH F Wi a7 {QUH =% F' T TH
gl ATAT AT g
1. 1-5 fe=t
3, 5-10 fe=t
3. 20-60 fe=
4. 10-20 fe=1
O 1
1
O 2
2
O 3
3
O 4
4

Question No. 69 / Question ID 702116 Marks: 4.00




Consider the following statements

Statement A: The magnitude of solar tide is about half to that of lunar tide
Statement B: The tidal acceleration is inversely proportional to the cube of the
distance between Earth and tide generating body.

Select the correct option

1. Statement A is true, B is false

2 Statement A is false, B is true

3: Both the statements are true and statement B explains statement A
-+ Both the statements are true but statement B does not explain A

T Fual T TER F

FUF A: TR T T AT I=5 AW F AT 37eft AT

FUA B: TANIT G107, I U9H 9K A5 1T & T i gI F a7 F
ShAAAT BT §

el fawed ot

1. FUT AT E B Iwa g
% FAT AT g B WEr &
3. 2T & FUT TWETl § UaH FUF AF I=qT FUG B FIaT 8

4. gl & FUT WA § Weq FUF A FI SATEAT FIA B FAET FLam €

o O O O
AD WWNN oo

Question No. 70 / Question ID 702088 Marks: 4.00




s =1
For a given matrix A = [—1 3
1 2
norm is
1 . 3
13
2
2, =
3. 22
3
4. 7[=
15
2 =i 1
fow ameqg 4=
1 rA |

.

i S
~J ~J

o
]
BRREEEE

o O O O
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1
2
1

] the ratio of its infinity norm and Euclidean

Question No. 71 / Question ID 702077

Marks: 4.00




Which one of the following remote sensing sensors includes a blue band?
1 LISs-II

2 LISs-I
3. LISS-IV
4 AWIFS

feT 710 & ¥ FI9 UF GgT TG HAGT UH ATl 9eel Hl AMfAeT Far g2
1. LISS-II

LISS-II
LISS-IV

i W N

AWIFS

O O O O
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Question No. 72 / Question ID 702103 Marks: 4.00

How is vertical velocity computed in a hydrostatic model?

1. using zonal component of momentum equation

2. using thermodynamic energy equation

3: using continuity equation

4. using meridional component of momentum equation

garifas A@fsa # FoanR afg F qvEr F7 Hr J 2
HI9T GHHIOT & =T O HT FIET FT &
FANRIAF FAr THIOT FT 49T FT F
fA=azar THFI0T FT 9T T F
9T GHRIOT F TFTFT TSh FT GIET FIT +

:'*‘F*’!‘-‘.—‘gl
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Question No. 73 / Question ID 702061 Marks: 4.00

Bulk rock initial isotopic ratio of #7Sr/%Sr in an igneous rock sample is higher than
the bulk silicate earth (BSE) and '**Nd/'#*Nd ratio is higher than the chondritic
uniform reservoir (CHUR). It implies that the sample may have formed from

1 an incompatible element rich source

2 an incompatible element depleted source

3: mixed sources of incompatible element rich and depleted materials
4 a chondritic source

T HaT O T #F OiF A uiiie gHTEUfes 31U S7Sr/%6Sr, Ul
faforhe gt (BSE) & Hegud ¥ A& &, Td “3Nd/4Nd 3 Plegsiced TR
T ¥3R (CHUR) & 3gurd & 3% ¥, 5@ arcuy 7% § 5 &

H & §l

1. TF NEIST dcd & W= Fid
2. TUF FHIAST dcd & IaeTdd @d
3. ¥EAIST dod THEUed TaH Jaeid et & fAfda =g

5l
1
af

O O O O
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Question No. 74 / Question ID 702058 Marks: 4.00




Which one of the following ligands forms the most stable complex with Cu in
acidic hydrothermal fluid?

1. €I

2 OH™
3.  SoF
4 HS™

HFATT 3UTHAAT g9 H Cu F UTT SAH Fid UF Toldal, 30+ Tardr gFasy
AT 7

. B
2 OH-
3.  SoF
4 HS™
O 1

1
O 2

2
O 3

3
O 4

4

Question No. 75/ Question ID 702087 Marks: 4.00




A gravity profile across a two-dimensional horizontal (cylindrical) body recorded a
maximum anomaly value of 1.2 mgals. On upward continuation by one unit, the
maximum anomaly value is reduced to 0.8 mgal. What would be the value of the
maximum anomaly (in mgals) on downward continuation by 1 unit?

; 1.6
2. 2.0
3. 2.4
4 3.2
T gfa-fefi &ifas (FeaeR) T F IR-IRN I[wca-meafaT & Hfhda 1.2
.3 (mgals) &1 717 AfFATET FFam| o s ST affeEr 7w AdaTa

W, HUFdA FEAfT 9T F 0.8 mgal & A &1 1 AT G@ERT A= F;r AR
fFaTar &, at #¥f=ad FTafT (mgal #F) FT AF F4T gEM?

1. 1.6
2 2.0
3. 2.4
4 3.2
O 1
1
O 2
2
O 3
3
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Statement A: Sea breeze circulation is an example of barotropic circulation
Statement B: Sea breeze circulation can be explained using Bjerknes circulation
theorem.

Given the two statements, choose the correct option.

Statement A is correct; Statement B is incorrect
2 Statement A is incorrect; Statement B is correct
3. Both statements A and B are correct

4 Both statements A and B are incorrect

FUA A: FHE FAR FT THER0T AT THEE0T T 30T

FU B: WHE THAR FT SATEAT a8 (Bjerknes) TREROT T87T § Hr =T
HFdr gl
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2.  FATATAS § FATB Hel &
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Match the following world climate types with the symbols that represent them, as

proposed by Képpen.

Climate type Symbol
A | Tropical wet climate with no dry season | P Cfb
B Mediterranean climate Q BWk
C | Marine west coast type climate R Af
D Mid-latitude desert climate S Cs

1. A-P, B-S, C-R, D-Q
A-S, B-R, C-Q, D-P
A-R, B-S, C-P, D-Q
A-Q, B-P, C-S, D-R

B g o

P AN YT [FT F AR T 71T faea SeE=rg 91 F |@T 395

gfaaTeeT FI arer 9d+ FT FHeoT F

\:rl!?ll:llﬂ Henls m
A | e o Atw ¥ 307 Hfeaedr arg ([P | Cfb
ey
B | sprearerte sy Q |BwWK
TR 9f9T#T O TR Fearyg R | Af
D | Fre-sratter AFFUa Soag S |Cs

1. A-P, B-5, C-R, D-Q
A-S, B-R, C-Q, D-P
A-R, B-S, C-P, D-Q
A-Q, B-P, C-5, D-R

oW N

O O O O

AR WOWOWDNN -2~

Question No. 78 / Question ID 702113

Marks: 4.00




Moist convective processes are extremely important over the tropical regions.
Which of the following is NOT true?

i Tropical regions have higher air-temperature and plenty of moisture

2L Tropical regions have large amounts of latent heat of condensation energy
release

3 Higher the air-temperature more moisture can be added until saturation is
attained.

4, Change of saturation vapour pressure of air with temperature is linear

function of air-temperature,

3O Fiegdi &S & FW A Haed URKAR agd & Fecaqul eidr g1 gerH
¥ @l TR HE A 87
1. 3ou1 wfeadm &5 & UrH =9 ag-diuAe Ta TSR HGAT edr & gl

i 3o0T wieadia &5t & o 3% A F Fuad ST HafgFdd o Jed
STHT 21T E

3. e gy auwE @9 W ST 9% Fgeaar e wed e, AR A
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If a framework silicate has Si:O ratio of 3: 8, it implies that

1. Si atom is replaced by Al in one out of every 4 tetrahedra

2. Si atoms are replaced by Al in three out of every 8 tetrahedra

3. tetrahedra sites are equal in number to the number of oxygen atoms in
unit cell.

4. it has lattice defects

T R (haas) f&fere & 919 Si0 3 3:8 &, 36 Adew €
1. 9% IR Ik H ¥ 0F # Si HTAl anT Jiasaiid gar 2|

2.  JcUF TS ahed H H AT H Si HU[ Al TFN FaEad R Smar
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Match the factors (List-l) with corresponding processes or features (List-1l)

A

oree-1 # = F mry oree -1 # U gafeg 9fRanst 372ar Hereyor

List-l (Factors)

List-ll(Processes/Features)

A. | Topographic Gradient L. | Extreme events
B. | Distance from water divide | M. | Salinity incursion
C. | Geomorphic threshold N. | Topo sequence
D. | Dominance of flood tide O. | Creep
P. | Estuarine Sedimentation
A-PB-L, C-N,D-M
A-O,B-N,C-L,D-P
A-0,B-M,C-N,D-P
A-N,B-O,C-PD-M

¥ e+
foree-l (FRF) foree-11(gfsham srfareraron)
A. | ertas L.
B. | s %mﬁﬂgﬁ; i ET:TM
;: ] Fgfas eeh 2 ﬁ - I
TS P. | saRecadr 3suea
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A-P,B-L.,C-N,D-M
A-0,B-N.C-L,D-P
A-0,B-M,C-N,D-P
A-N,B-0O,C-PD-M




