g7 :3:00 g

CSIR NET JUNE 19, 2016 EARTH SCIENCES SET A QUESTION PAPER

PHID

fayg drs  gRaer @S

4 A 4 )

2016 (I) - T

I qIgHSg, AN U9
g7 gF

1. W%ﬁ?aﬁwwg | %7 g¥er gRasr 4 va @ garg (20 4 'A'F+ 50 417 'B' + 80

v 'C' 4 ) ggo7 Aoy ye7 (MCQ)fRy 71v & / syl 4T 'A' 4 | 3ifeieaw 15 3iv i 'B' 4

35 yor aor 97 'C' # W 25 ¥l @ Sk & & | Ii] [MEHRd ¥ 3f€F g9l @ I QY Ty
ar ®act 97 'A' 5 15,9777 'B' w35 o7 w7 'C' ¥ 25 ygol Scawl bl i & AT |

2. SLYH3N. SV GHF 3T W QAT 74T 8 | 39T Vel FH9Y 3N =5 &I 7/ [erg=  Ugal I8
g efory fa5 gRaer # g QR S WEl & T @El ¥ de—we T8 & | Ifs Uwr & ar 3y
g-asilcicy ¥ O¥l ®IS &1 GRAPBT daci P71 19457 HY WHd & | 39 W8 H 3LTH3%. Iy
g% Bl A ST o | 39 GIRADBT H Y% BIH B & [l JIAREFT U~ Holi T & |

3.  SLURSN. SN GF® P YO 1 H [V TV W7 G¥ YT T TR, A1 a7 §9 GYIET GRadT &l
FHIF [1GT. AT 81 39T EIIEN 4l 3199 BV |

4. 31T YA 3. T AP H Vel da9%, QT Pl JRAPBT BIS 3R d= Bl W HaRd
Tgfad gal & ®iel dicf U7 & 3q9F FHlell Y/ I8 T A1 gEreff @ forert & f& aF
3.V, TSI GaF H [0 T¥ [AQ9 &7 Q& Gaem & Gieid &%, V6T 7 H¥7 GV HRYeY
SV GAF P Sdipia H TR, & GHd &

5. g 'A' T 'B' F gdd goq & 2 3k 3N 9T 'C' F s T4 3k FT & | UB Told Iy
w1 4 'A' o 'B' 7 wurcHS qodid @ 25 % @) gv F ar 47 'C' H @ 33% P GV H [Har
ufrgiT |

6. e 99 & HId TN [dpcq QU TU 8 | 99 ¥ dadd UP [ddbeqd & "Wl 3ar "Halcad 8
&/ 319l Ycdd Yo bl Hal 3FIdl Halcdq 81 a1 & |

7. Tl BYd Y IT IlAd a¥Ibl BT YIRT H¥d §Y GIY il el GGl s 3% 3N 37 4rdl
QRIS & [T 3I17T SERTIT Off Wbl & |

8. et & v g1 Y% =il @ HIANaT el 3N e |l 78] fora-r Aifey |

9.  Pagelcy BT IYANT BN Bl JFAIT T8l &

10. o¥ler v o7 fow fawg fafsa ®r7 @ OMR Sy 939@ @I [a9iforg &% gi~yoficley & 7er
OMR SR 93% W97 & GeaId 319 $9®! Hld-7etd Fldtelld of o G&d &/

11. 3= #reg9,/AvbNv & 99 H [ 814,/ 91 1 ¥ 3Gl TvBNIT FHI0IE 81T |
12.  @qcr giler &1 Q¥ 3are o §0+ qret g¥ierell sl &) G¥iEr gieaer Wil o il @l

3rgAla & gt |

WWW#W@#W



[ FOR ROUGH WORK ]




HIT \PART 'A’

faardr 3R ¢9 '+ & H @ g¢ § Fd gl
I FF @ A9’ IR g dlr g¢ 7 qU
#d &l &g AR g 3W FI A 6 U A
A gl AFT & & ST a1 :YT e A5l g7
1. fAarT 3ol AT ¢ H Ig FrY HL Tohdl
gl

2. ¢d 3hol 6 G¢ H Ig FIA Y JhdTl ¢

3. & IS P AT &l dafl

4. g7 G99 dS H FAT g

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 1is
incorrect?

1. Tiwari alone can do the job in 3 hours

2. Deo alone can do the job in 6 hours

3. Hari does not work at all

4. Hari 1s the fastest worker

scel, hURA ¥ TAIAT TUT Tl & STl
A oI g1 HARA ¥ aTer eqer v afd ar
1/3 AT 9T &hr a1fd &r 1281 Ife I gl
Ueh 1Y Tololl YRFEH R & df g9 dgol
Fled Tgddl g?

I. 3sgel 3R HURA et

2. Tosra

3. hYUReT

4. dil T 91y

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

1. Both Abdul and Catherine

2. Binoy

3. Catherine

4. All three together

Ueh Tafse cgafErg og 9y & foe: adr &

T&ar + et Fr F&IT = SR Fr &7 + 2
gl 38 YR & il gYUeh oI (S Teh g@l &l

4.

4.

d.

el §d) gardt & fU For del Fr dEdr +
oM & T&IT — FRI I g&T, fhdar g
1. er 2. AR
3. 4. AT

For a certain regular solid: number of faces +
number of vertices = number of edges+2. For
three such distinct (not touching each other)
objects, what 1s the total value of faces +

vertices — edges?
1. Two

3. Six

2. Four
4. Zero

AT 7 H 30Tar =™ FA7 g1em?

A B C D

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

Uh Jcd W fdeg A, B, C, D &, I  AB=5
AT, BC=12 §#T., AC=13 dH. td AD=7 HHT.
2| d9 CD &1 [Adhedd A &

1. 9GHT. 2. 10 GAT.

3. 11 9. 4. 14 9AT.

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

1. 9cm 2. 10 cm

3. 11 cm 4. 14 cm



39 IR 3Rl HI TEAT T IId HY HTGH
TEel 3R T el FT USRS 40§ TAUT A
% 3Pl FT IUADBS 28 &l FH TEIT &

Eold TATA T 3h Ihls & 3Hh o 3dell &
$H ¢ der & Fid TITHT T 3Ih Cg8 &

3k T ¢
1. 5478 2. 5748
3. 8745 4. 8475

Choose the four digit number, in which the
product of the first & fourth digits 1s 40 and the
product of the middle digits 1s 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

HHASTG TSN T TH g & oY T A
feEr ITER T 9T §1 & S &l
% &TBel FT eI &2

1. 21 2. V3:4
o Ll | I |
Equilateral triangles are drawn one 1nside the
other as shown. What 1s the ratio of the two
shaded areas?

V3 : 4
3

l..2%1 2.
3. 4:1 4. 8:1

Teh HGh Teh 30 H &b | AT & g
Al gl T T HA fhdd 3@ & g8 10
ﬁﬁ.qﬁwﬁaﬁmﬁﬁﬁwqgu dhdl
g2

10.

10.

11.

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

1. 1

2, 2

3.3
4. It cannot travel such a distance

Ueh Jolamar 36 fohA/ger @ IJdd gu ColchIH &
Ueh eg &l 8§ Adhes A dAT TATHIA T 20
Adhes H IR HLAl o] ColchIH HhT TFdls

=T g7
1. 120 #HT. 2. 280 HT.
3. 40 HY. 4. 160 HT.

A train running at 36 km/h crosses a mark on
the platform in 8 sec and takes 20 sec to cross
the plattorm. What 1s the length of the

platform?
1. 120 m 2. 280 m
3. 40 m 4. 160 m

Ush §g9G f(x) $l x—5 AT x—3 AT x — 2
O Tfoad & W 1 &1 AV fAear g1 ReT A

q Ig SEIC SII-AT I ohdTl g?
1. x3—=10x% 4+ 31x + 31

x3 — 10x% + 31x — 29
10x%2 4+ 31x — 31
x> —10x° + 31x + 29

Tl <
=
Lad
|

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

1. x> —10x° + 31x + 31

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

IRFH H dlell § QY AT U U 3ol I dell
H aa = i B¢ @ 9@ 8R-8R =
ET &1 Ifg aed 98 9 greY Y 3 ar
dd 39 d9 &I geIHATT Sheg




11.

12.

1. It & hog H & AT EdT gl

2. YTl chl AT 8¢ & HIY HAald A
f@aehdar Srar gl

3. O AT & AU & Srar § 3Hdd: e
% Sheg OX d9H AT SATAT gl

4. 3T YTl HHATCA @led doh sl &Hehdl
ST & JUT 39 di¢ FUY AT g

Water i1s slowly dripping out of a tiny hole at
the bottom of a hollow metallic sphere initially
full of water. Ignoring the water that has flowed
away, the centre of mass of the system
1. remains fixed at the centre of the sphere
2. moves down steadily as the amount of
water decreases
3. moves down for some time but eventually
returns to the centre of the sphere
4. moves down until half of the water 1s lost
and then moves up

Ush JaehR dfe<d@l dlod drolTd I 0.5 #.
AT s dur 0.1 #H. AT A H

Aifear =it 8, 39 MY T2 T Ty Fie
T (ATIHA & IR l6h) ooy I g1 o9
dTelld quI &9 & 8T §, dd 3 Ul

AIdT (g7 HI. H) fohdar glem?
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1. 40.0 2. 204
3. 194 4. 11.3

12. The diagram (not to scale) shows the top view

and cross section of a pond having a square
outline and equal sized steps of 0.5 m width
and 0.1m height. What will be the volume of
water (in m’) in the pond when it is completely
filled?

7

01 oE

i DiS
7

{ 05
10

2. 294
4. 11.3

1. 40.0
3. 194

13. XU a1 T33(e1 & T AC W T fdeq D 36

YR & f& 2ADB = £ABC, &SI BD & o«
(T #A) §

A 6cm B

1. 8 2. 6
3; 3 4. 4

13. D is a point on AC in the following triangle

such that ZADB = £ZABC. Then BD (in cm) is

A 6cm B

1. 8 2.6
5 3 4. 4

14. —IT & Bl f(x) P x b T GAT AT gl

x =—1 W SigdeUeT GART Telel HT Al AT
T

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

14. The function f(x) 1s plotted againstx as

shown. Extrapolate and find the value of the
function at x = —1.



15.

15.

16.

16.

100

10

1

0.1

0 1 2 3

1. —0.01 2. —0.1
3. 0.01 4. 0.1
Ueh q&deh H fArATafi@d $had d FUT &

l. 38 G&d® H 1 38T HU g
2. 30 GEd H 2 AT FHUA g

99 38 &S H 99 HHT FHUA ¢
100 38 &S H 100 3T HUT gl

SAd I hid GT HUA Hal g2
1. @tar 2. Ugall
G IGEE]L 4. O

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 1s correct?
1. 100™ 7. 1
3. 99" 4. 2™

m X n SHhls JI ISl dlell T dichelc B3 of
S g1 3 UUT & ¥ 9YS <qSAl A fAHeEd
A & Tolw, f9ar T & FW Tk W, Tohda

SR ST 89T, SHehT IMUTAT iy
1. (mXn)

2. Im—-1)x(n—-1)

3. imxn)—1

4. (mxn)+1

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

1. (m X n)

17.

17.

18.

18.

2. m—-1)X(n—-1)
3. mxn)—1
4. imxn) +1

Ueh ehiFd o Hel AT & Ygol 2 ol FIF W
R% & T @ dAT AY 3T W (R+10)% T X
T R HT AT ohar | Il T X &l

AT dIf¥er 3T & (R+5)% g df dl¥eh 31T

fohdeir g2
1. Rs 2.5 lakhs 2. Rs 3.0 lakhs
3. Rs 4.0 lakhs 4. Rs 5.0 lakhs

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

1s the annual income ?
1. Rs 2.5 lakhs

3. Rs 4.0 lakhs

2. Rs 3.0 lakhs
4. Rs 5.0 lakhs

I gaeT A e @ g ¢ W T T vV
&l HlT i &I I JeqoT AT * 3TER
qrIaT ST &

t 0 1 2 3 - D 6
v 5 6.1 9.1 1377 206 308 414

TIAh 3RIEAT P ATFATIT gu GE]
H O PIA-OT Toled ‘¢ dUT vk & F
Y ASSIH dfold &ddl g ?

1. vot t?

2. (v—75) « t?

3. v=05¢t+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 -+ S 6
v 5 6.1 9.1 137 20.6 30.8 414

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

l. v o t2

2. (v —05) o« t2
3. v =5t + t?
4. (v—5) = (t +5)



19.

19.

20).

20).

21.

Teh AT @ 99 T 3 (U7 9Nt H) & Ja
IR 899 ©l IS T & A §IHT 38 THY
fOar #r 3mg o4

I. 319U 3HTehsl & SROT AT =Tgl I ST Hehdll
2. 27aY
3. 299y
4. 3199

The difference between the squares of the ages
(in complete years) of a father and his son is
899. The age of the father when his son was
born

1. cannot be ascertained due to inadequate data.
2. 1s 27 years.

3. 1s 29 years.

4. 1s 31 years.

Teh Higfehel ST T ATET IRTYT 200 §AT. &
AT 38 JodIT IIES FHIC ST AH 6 JHT.
&1 I§ A §U fF cgg herdr 76T 8, 39
URY ¥ ¥ & oI Uil &1 ofereqar fohce

I (8T AL H) ATieA?

1. 600 r 2
3. 3600 = 4,

1200 7t
1800 7t

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 1t does not expand?
1. 600w 2. 1200 &
3. 3600 m 4. 1800

HIT \PART 'B'’

3T SRETR ‘i%.gr. dE &l SEE Hq 3e9
SRR fag. &, ATETH H 9TRA 8idr &
1. 3Ho9dl Md o 1Y AT el Tefiar

de &I 9¢ 9rar gl

2. 3TIdY Ifd o JTY dUT ITHAT 98 hdal
gl

3. HHATA IMd o AT dUT THTAY S8 ahd!
gl

4. AT ITA & T JAT BSell ITHRTT dob
& 9% urar &

21.

22,

22,

23.

23.

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. a higher speed and penetrate deeper

3. the same speed and penetrate deeper

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

Hehdl & HGH H FHHHU AGIAT S S1d
g

1. 3k 9RAT & folv
2. 3l oIl o foT

3. 3eTehl digdr & foT

4. FeTchl IREATRAT & foIT

In the case of earthquakes, 1soseismal maps are
prepared for their

1. magnitude 2.
3. Intensity 4.

energy
frequency

FTSHTS H 3T, 2015 A gC qhd & did
fdaITer 3§ $RUT g3

3T digdl AT ITHR 3¢3TA

3T YIATOT JAT THR 3¢3TH
3Td gRATT JAT Ak &I fdAdhed
AT 3SITH TUT 3HTehg I Tdehed]

= W o =

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

SHiee &I Jefel 7 Parse §
l. HEUAR dUT HA geehry
2. FUAR TUT I’h Jeehry
3. gooh dUT 3 ECEap
4. goh dUT A Jdhd

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




25,

25,

26.

26.

27,

27T

28.

28.

A 91 & 5cmx5cmXx 10cm @IS &+
gAdH TPl dld Helehl & HRX-UX AT
IR 9fadeeshdr 8 Q g1 34 WUs & 3ITddA

SENTT dlel  WHelehl o HR-GRX ATG
STAdrell ialrerehdr graft

I. 2 Ohms Z. 4 Ohms

3. 8 Ohms 4. 16 Ohms

The resistance measured across the faces of the
smallest area of cross-section of a 5cm X
5cm X 10 cm block of material 1s 8 Ohms.
The resistance measured across the faces of the
largest area of cross-section of the same block
1S

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

4 Ohms
16 Ohms

gedl T JelelT H die; I ATET Helcd HA &
Fifeh dig
1. T& 3998 gl

). A HTHRR & gl
3. & qudT AT goh g

4. T HIS 9dell &l

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

1. 1s a satellite

2. 1s smaller 1n size

3. has lighter crustal rocks
4. has a thinner core

qTaR-shs IREAT H Gl &7 &cd &F T

chT JoTe] A
1. AT g 2. 3 g
3. &g 50% gl 4. IS 25% gl

Compared to that on the surface, the Earth's
gravity field at the core-mantle boundary 1s
1. the same 2. higher

3. about 50% 4. about 25%

30% HIACISE JFd FAIC-HIARISE AT

Holcd & ofdTeqal

1. 3.0 g/cc 2,
3. 4.0¢g/cc 4,

3.3 g/cc
5.0 g/ee

The density of a quartz-magnetite rock with

30% magnetite 1s around
1. 3.0 g/cc 2,

3. 4.0 g/cc 4.

3.3 g/cc
5.0 g/cc

29.

29.

30.

30.

31.

31.

el A Wlgudenld AUIUH & Ao FHgl I
ST 87
1. 99er 2,

3. ST $ig 4.

GEEIRCIEIE

TaRer Hig

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

3. Outer core 4.

L.ower mantle
Inner core

YT I: Gl &l Faeohcl &1 T TITROT I
T 39T & # gaol g
FYA I1: AT el T qohg I&1d A

qIhT  Fol ST g
1. YT 1TAT 1 Tar g; 1 ohr SATEAT 11 Hdr
el

2. Y [ AT TG &; W | i =arEdm 1
sTel STl

3. HYUA 1 JAT 1 ITdd gl

4. FUT [0 & 11 Ter g

Consider the following statements:

Statement I: the variation of the Earth's

magnetic field 1s stronger during the

day than that during the night

Statement II: Magnetic materials become less

magnetic on heating

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

2. Statements I and II are true; but II does not
explain I

3. Statement I and II are false

4. Statement [ 1s false; Il 1s true

graR & gred faeT daf & @ fhad granT
3T9eH T Il hT JTR—AhdT &2

1. UUsHESeH

2. HEY HGRRI &heeh ddlocH
3. PACIZCH
4. fhadiseg

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



32.

32.

33.

33.

34.

34.

35,

HET 3Collceh hedh ol gl b HHATHT &9
A gechry rEarfa afzar gl ST 81 o @
3T 9iaAT $higgeqa s@st # fater &
g hd S § it
l. f9ITqd H HETHERI FT HEdcd el AT|
2. SIS FETHHAT TUCT T 3H-THA 3T
AT TE ITHFA ES|
%ﬁmwﬁrqﬁé‘rw Helcd hH 2T
4. FETTYd H ALY AGHAG FHchl
HIEdcd sTgl AT

L

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

gedt i 9dE H TgHIOT FANSIT BT &

. deld UG FIOAT arT

2. HHAY UG 3cshH HAT AT
3. dcld Ud 3chA #RAT AT
4. T UG HIATT HA ST

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

HehT gHehT fHeTTad &

1. 23T fawqor
2. ded fa®qor
3. 3Y-3ER fawaoT
4. PR TA®YOT

Earthquakes are an expression of
1. wviscous deformation

2. ductile deformation

3. semi-brittle deformation

4. brittle deformation

IesranTse 1 3em dest F S I B
W afa & aIRE @ & i

35.

36.

36.

37.

I. UASARTSE I Jelell H ssll F Eelca

3118 § R 3TN 3IRIUT I[UMh 3T
el

2. Yot AT JoIAT H IAISERISC T Gelcd
3fF & W 3HHT YT 0T
A+ gl

3. YASHERBE dssl  gohl § Rd 3
IYFYUT 0T HTEH B

4. IAISRIRISE AT sl Sl & Holcd FHA
& Td Jlesl HT TRIUT IUMH 3iAF &

S waves move faster through gabbro than

granodiorite because

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

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

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

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

[FQT # O [hgdr @9y AT AT o Hd Jdr
HEICAIT-HGICAIT cFehl o YA & fhar dgl

oll_Hehdl?

1. A9 919 HITAIAT HT 3Hd

2. THGT IHadre AT HT 37

3. FUET Tofe afd H AATdeT

4., HAERY IRAAT H 3RS TT 98T
aiferit & gf%

Which one of the following cannot be related to

the end of subduction and 1nitiation 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

et faadfas fa=arar # & fhaa ta Adar
v & 9 Sl hl 9iR-&dr g e
THICHIHIOT Y AT f381T 3 A +geIaA
X 8

1. HAgledIHId 3feIdrc

2. AT:TGT aF




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

38.

38.

39.

39.

40.

3. [A™ha 349rd
4. TAART dAg

age’?!

1. Continental rift
2. subduction zone
3. passive margin
4. transform fault

AR AR HASH & [T TGl & "elca 6T ST
W, fhTedT HIS TgcdH M

. TP (5.25 Aufd aT F.AT)

HITS (3.94 ALY °eT H.HY)

gl (5.52 AT T F.HT)

gE (5.44 Il g F.AT)

B

Given the densities of the following planets of
our solar system, which one 1s likely to have
the largest core?

1. Venus (5.25 g/cm’)

2. Mars (3.94 g/cm3)

3. Earth (5.52 g/cm’)

4. Mercury (5.44 g/cm’)

faadfeer 3cU GaRT quer &I gigd 3H9eTa

AGHSAT CO, I A FXh AcAIRIOT HI AR

AT g FdITh

|. Yddehd AT ¥ IFASIT FIEROT AT
gl ST g

2. 9N dUr g # gfg gl g

3. U @fedhe @fasr &1, Taafase 3987
& TolT Idd 3ATaR0T|

4. ©ETAT &l FTHRAT ILG|

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

ﬁﬁﬁﬁ?ﬁ?ﬂﬁaﬁr?ﬁwﬁwm
faffies 3refa 3equrdl & @Y QEgedsia gl
- sifer A oz

40.

1. AT el 2o

= I éréqﬁlsﬂﬂ Y|
Jcdld dAT g9re AT

C

&reigedoia Ud el 2|

=~

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

2. ellipsoidal only

3. circular and flat

4. ellipsoidal as well as spherical

41. AT FGIEHGT URIT A FlT-8r 37 =l |

41.

42,

42,

43.

3 e 82

l. 9REER™T URT
2. ﬁﬂﬂﬁmw
3, UdAPsIHURT
4. U& YRT

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 ¢y de W 3=TT 96 TR 3ifha g1 Ife
9 dY, Sl 9dig & 3§ Tal o A, Ji
sHY 3™, gl &I uiidehar 0.01 g, ar a
a6 [olddh TAX 39 AT AT ™S g, Ielchl
IeRITcd SRETRAT F4T &7

1. 1ay 2.
3. 1009Y 4.

10 99
1000 9§

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

1. 1 year 2.
3. 100 years 4.

10 years
1000 years

gdg aishAT Xd TS 9Tl & 39dg, i
gedl @ ddg @ U9 700 km IEE W
qRPHAUT HIAT g, HI ATHAIOIR  IRpHUT

Tl FIAT 87
1. 249¢ 2. 60 TA«dC
3. 129c¢ 4. 100 TAeC



43.

44.

44.

45.

43.

46.

46.

What 1s the typical period of revolution of a
polar-orbiting Earth satellite, orbiting at a
height of ~700 km from the Earth's surface?

1. 24 hrs 2. 60 minutes

3. 12hrs 4. 100 minutes

S 3918 & Ueh gal Yol ard 31T &,

. 3& HITT dUT a9, el g gl
38 IId dAT d9, il ged gl
39T A ded
3T 3AdT Ul g STdich did d6dTl gl

¢ Sidfeh a9 gedr gl

= D b

When a parcel of air descends from height,

1. 1ts volume and temperature increase

2. 1ts volume and temperature decrease

3. 1ts volume increases and temperature
decreases

4. 1ts volume decreases and temperature
Increases

el Mty H Adeprel & AT —16°C T
HAATT YWT el wgAdH T W Iga &

S S8 & FUI:

1. Shalar
2. 3 Hlémﬁ_ﬂT
3. faead
4. HrelehT

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

1. Canada

2. Northern Siberia
3. Tibet

4. Sr Lanka

a@ﬁwﬁ%ﬁﬁ'ﬂﬁamaﬁ
ged A H <IITAT Y (a) BIC "I, (b)

TGIT dIeT, (¢) GTATET, (d) T

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

IR dehdld

Arrange the following horizontal scales of
atmospheric motions in increasing order. (a)
small eddies, (b) planetary waves, (¢) fronts, (d)
synoptic cyclones
I. (c), (b), (d), (a)
2. (a),(c), (d), (b)
3. (a), (d), (c), (b)
4. (a), (b), (c), (d)
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47.

47.

48.

48.

49.

49.

ﬁﬁﬂ?ﬁﬁﬁwm%

l. STHEITT HABTHHGT hieds] dldl Jd @l
P 3ms’ &l Ifd § gRaled gar g

2. AW HEHHAGT hiedsd ddl qd &l
B 20ms ' &1 T & gRafga gidr gl

3. HEMEHG $Y MBS I Jolodr H hdifaey
aET T dETGET A B

4. FIRAF ToT &I IRAAT TIHASAT
T TN @l GATET FATT &

One of the following statements 1s FALSE:

1. Egquatorial oceanic Kelvin waves travel
eastward at 3 ms '

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

3. The wavelength of tsunamis 1s less than the
depth of the ocean

4. Change of Coriolis force facilitates
atmospheric Rossby waves

dlehy IRIIRUT Yedad gl &:
1. 3dfeise 3IwTahicae fafetor 3rfaAereron I
2. 9fadfad 3rEUTiR—ca ganT|

3. 3SUThicdg & IN-UR THATA FSHA GdRT]

4. g PRAE To ganl

Walker circulation 1s manifested by

1. 1nherent tropical radiation characteristics
2. conditional 1nstability

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

g A 3Thider fARNard & Rl 81 goe ¢
o e & @ Fla-Gr 390 AT &
Nl I Tl & & H Hel g7

g feFareier, didmeid, digan,  fgAsega’
3Teishd:

l. 94, §aid, =ql, g

HoTdl, gad, &Ia, fedelq

<

In the list are given names of geomorphic
features. Suggest which of the following 1is
correct as the list of agents of their formation:
List: demoiselles, poljes, bajada, Corrie.
Sequences:

1. wind, groundwater, river, glacier

2. groundwater, wind, river, glacier



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

50. FIUT Seldrg TR0 & HTAR AW &

50.

51.

S1. |

S2.

52

l. 3SUThicag ATHA STerary

). 3SUTh{ca€ HUTHHEH STeTdTy
3. 3SUlhicHg QF—WJ- STy
4. 3SUThicdg Gdel STeldTyg

According to Koppen's climate classification,
AW i1s

1. tropical desert climate

2. tropical steppe climate

3. tropical dry-summer climate

4. tropical savanna climate

ST IUTEATT GRAT Ul H YImHT dellTdd
$r grefr &

2. f3au
% ijﬁﬂmmau‘r
4. Yhfde deay

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

1. falls and rapids

2. meanders

3. braided channels

4. natural levees

SH dT A Tk JASE W@US I ded AR &
AN ey W dg P TcIgel I’ oTer

fe@rdar Rt &
1. IATSE ST doldldd g b dfded & 31l

ag & Awa A grar
2. IPATSC g § TUT doF TR ¥ fawd

gicT g
3. SifdAd gfddel JedrEddr HAT FI I8

T & forw qaTeq T8 g
4. IS H 98T AR s Ufddd 3cea gl
h{dT|

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

12

S3.

S3.

54.

54.

D

D

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

2. granite 1s weak and deforms 1n 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

Frafarse aur dASAREe a|ar A
Colfodielol URIT ST gl ARG A
ColToldldrel ol @l dodldC g

1. T HATUTERE & TAEY

2. 3T qIeTih

3. 3T Ffeds

4. A% Alfsh

Plagioclase occurs in anorthosite as well as in

granodiorite. The plagioclase composition in
granodiorite 1S

1. more or less similar to that in anorthosite

2. more potassic

3. more calcic

4. more sodic

FAGIAdg Ul & IO 15 km H AT
HATAIT JIUTAT T &2

1. 3°C/km 2. 30°C/km

3. 30°C/km 4. 100°C/km
What is the average geothermal gradient in the
top 15 km of a continental crust?

1. 3°C/km 2. 30°C/km

3. 50°C/km 4.  100°C/km

Ueh HAITAT dex@r 3dd: el g Sredr g
Fifeh MISA FT 3R HARR aIfd F 38
IROT gIdT &

1. a@ T gIaded
2. dWEN & 39ddd
3. @t &1 @Jadaer
4. AL &1 9Y9OT

An 1rregular coastline eventually becomes
straight because erosion of headland proceeds
at a faster rate due to

1. reflection of waves

2. refraction of waves

3. diffraction of waves

4. transmission of waves



56. &I =T HeT UR=SICH F fha FTER f&afds
¥ ITIaH e 3fAarE JqFd gIdm &?

=

oo

X
B

x|)
x

i{‘k
A
x|

X
x X%
x X
X x
X * X

2. A

4. C

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

==

A

B

J—-’?'C?"fﬁ..
"'"-—lx-'
A= X
M X M M M
o X X My
X X X X X

I. O 2. A

3. B 4, C
57. FUX I RE TYellh Rl eIshd ST

TATETIT B:

1. agg fa&d

2. Yuliel 8T

3. Secig fa8u

4. fag Afee

S7. Coarsening upward sequence is a characteristic of
1. aeolian deposit
2. channel deposit
3. deltaic deposit
4. point bar

58. [A9T o dET Q3T FT ATEAT SAIMHT 18 FoIR
q¥ qd HEId: $H FRUT HTHAD §3:
1. HgledNT 3cYUT
2. AT 3T

3. THG TR A PRmEc

4. THE TR H Felcc

58. Rivers in coastal regions world over got incised
at around 18 ka mainly due to
1. continental uplift
2. coastal uplift
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3. sealevel fall
4. sea level rise

59. @HAC YIrHA I ITdddH AT Al Tg 3Tohd

59.

60.

60.

61.

$dl &

1. 3dTy @G
2. del¥y A

3. 3ATEY @HG
4. TEART giqg gure

The following marks the maximum limit of

glacier advancement
1. terminal moraine
2. ground moraine
3. end moraine

4. outwash plain

Fe @ar Si fagle @l 9idl & Sl T=Rkdm &
et ITRAT A T FIA-AT FHIT &7
1. SEEH >IEARIT> Afcaheade

N CHEG IR [ [

2. SEdAhoalee >Rafaahelaee>IEARTA

>SldlCH

3. TAfcmosae >IBATIRIA >3Eaholalele

>SIYICH
4. IEARIRTA >sEAHelorele >E

TolshIthelolelc

> SldlCH

Which one of the following sequences of
organism abundances 1s likely 1in a marine

region devoid of Fe and S1?

1. diatoms>radiolarians>silicoflagellates>

dinoflagellates

2. dinoflagellates>silicoflagellates>

radiolarians>diatoms

3. silicoflagellates>radiolarians>
dinoflagellates>diatoms

4. radiolarians>dinoflagellates>
silicoflagellates>diatoms

STeldTy gRadd & ddA=
3TThiCHh ST Tof I Hecd ©

creeaiorT H
38%

I. 9N ded dUT 39 & JoA:fdaRor & SRoT
2. BHAT g awour g g&ar & gREqur &

0T

3. FSAT ol HAMYUT JUT TATATAIUT & HRUI

4. 31eq el STl & AHTFESIIIT &
FIIOT



61.

62.

62.

63.

63.

64.

64.

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

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

FEEHAG IREWOT &l oRax  aifaRfierar &

foT 3mmaRass FROT H @ FAAET Ygel A
qgdled:

1. ©elcd YAUTATT hI I

FEATER SId JauTdr3il sl Ide]

IR STeT gail sl e

&ifdst I YauTdr3il sl el

el

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

FeRmer (faffsrer va g@) 500 Hex @S
deh Seehl o9 Hhd & dUT VAT IESAT
&Id &I Tgd ald &l SATIT d hgdld o
1. GISdrdr 2. &I e
3. &I Helcd) 4. GId YhRI

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

YehTr HWAVOT H THHLAYOT IihaT HeeT

gt &:

1. dg Us 3oig-Hdrfad 399l R g

2. Yh1el g 8T H dg Ueh 3HcAradsh
Fgsd 9 gl

3. dg YINUT ST Ueh 3TATHRUT 3UIETeY
YhR g

4. guhR &7 # 98 Tk el Hea gl

The process of chemosynthesis differs from
photosynthesis as it 1s

1. an inorganics driven metabolic mode

2. avital oxygenic means in the aphotic zone
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65.

65.

66.

66.

67.

67.

68.

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

TIATH HHGS g

1. 3fTehfceh 3Tl

2. 3l TATd HEARRIT 385l

3. 3cddl 3cellceh AGRIRRIT 3 STel
4. 3icTofcen 3TeISTol

The densest seawater 1s the:

1. Arctic bottom water

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

HAGIEHAG H Fgl W JHT dMI90lel Sl Herg
STUdH %‘?

1. HATIWET W

2. 30° dUT 30° 3 W

3.

60° & dAT60° 3 T
4. ga"rqt

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

1. Equator

2. 30°S and 30°N

3. 60°S and 60°N

4. Poles

Saalfad, STolellald Ud STl SHh
SIS @ielsT 3aTdaTd HA: &

1. ldleic, BIEPRISE, Tobhlgs

gfehar &

2. idldle, Hebss, FIEPRISC
3. BRBRISC, Hohlss, dldidc
Y o L4
4. PIEPRISE, Hidiic, Gohles
The mineral phases associated with biogenic,

hydrogenic, and hydrothermal
respectively, are:

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

PIrOCCSSCS,

FARIS & T Hodlhad HI Afdgde i
arell 9ehIerd: Afehd J&TY &

1. TAofad 39IET shor

2. aifad 39 qey



68.

69.

69.

70,

70.

71.
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3. g =ifea 39 uery
4. Sl

The optically active substance that undermines
the remote estimation of chlorophyll most 1s

1. suspended deftrital particles

2. dissolved organic matter

3. coloured dissolved organic matter

4. water

ol g & g0 # FUcd™ o drel did
T Y FRSP -

1. &NMTHSCT AY, CFCs dUT AW

2. YA FAAIHSAT HE, H,0 T CO,
3. CFCs, H,O daT CO,

4. YA FAAIASAT AY, CFCs T T

HhIRI

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,O and CO,

4. Polar stratospheric cloud, CFCs and
sunlight

Aol clei«#is@i H AET & H died SEaee)
a@ﬁgﬁwaﬁﬁ:

1. N,,0,,N,0 2. N,, O, H,

3. N, 0O, CO, 4. N,, O,, Ar

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

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

N, O,, H;
Ny, Oy, Ar

HT \PART 'C'

40%  &IIX
12% UiSIet-

(a) 29% JIesd lfe gy,
hogddiy, 15% aifthelld,
JRSE dAT 4% 391

(b) 45% CATIAATFAH (Anys), 8% &R

hesTdiy, 30% dodIcal,
SIS dAT 4% 3919
3WIFd Sellde drel
T ShaTQl: T 8?2

H&-HH 0T ol & 39 A

5% @led sois, 8%

71,

72,

72.

73,

BN
al
=]

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

1. Andesite and Rhyolite

2. Nephelinite and andesite

3. Phonolite and Dacite

4. Basalt and Rhyolite

| 3T a¥ qd Toled & Hgolidld IR Aell

AT THTChIhIOT B3, 3oTehl 3MYTeieh 'St/ Sr

FAATd el 9T T Y FH HRUT Gl

Thdl & & T Ael/3glaA

l. et 9Rfes ¥'Sr/*°Sr HeqUTdl &A1Y
GcTesT §|

2. e Rb/Sr eqdTdl & ATA FH{CHIHd g2

3. Fﬁﬁﬂ%ﬂmgﬁsraﬁrmﬁfﬂf'
Sr AT &l 3idfase fohar|

4. U I T TR A AREATAT g2

Two cogenetic igneous rocks crystallized 1

billion years ago, yielded different present day

7Sr/%°Sr ratios, this could be because these

rocks

1. originated with different initial *'Sr/*°Sr
ratios

2. crystallized with different Rb/Sr ratios

3. have accommodated different amounts of
*’Sr compared to *°Sr during
crystallization

4. have been emplaced at different levels 1n
the crust

fohdl e @idst & XRD id®d & T FIH
Mel & fACoR Faeprer 111, 200, 220, 222 AT
311 | Ml & fAafAd euieafa @ g
[y faAeprerr ST Hehdr g b 39 @it &
. U HIfeH S5 Tl &l

2. Th AG-ALA SHS U B

3. U RR-ALLT S5 T g

4. T P-ALA SHE T g




73.

74.

74.

15,

19,

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. a primitive unit cell

2. a face-centred unit cell

3. abody-centred unit cell

4. an edge-centred unit cell

TR faeewor # 13 g gfderd
arsaifell sl g2l dTell Wielol &:
. FANISC 2. didrerse
3. Ursadrel 4. TFERIET
A mineral showing about 13 wt% volatiles in
its chemical analysis 1s
1. chlorite 2. biotite
3. pyroxene 4. amphibole
BT “Xpos AT AT Whtsr Afat & -
BIHAT Fe;Ss o Widlel ¥ HIA 872
46.7, Wglese 2. 87.5, Mglerse
46.7, CISellse 4. 87.5, CISellSC

Which of the following “Xg.s value and
mineral” pairs corresponds to the mineral with
formula Fe-Sg?
1. 46.7, pyrrhotite
3. 46.7, troilite

2. 87.5, pyrrhotite
4. 87.5, troilite

gl &I 394 I TR JorerAr &
AT HL:

CIGE W%ﬁ?:rw
A e P I IHT AT
R IGGREEIEG]
B | sgmrge Q | Fredars A
C | el R | dgeeer  =afaexo
goT
D | dfd= S %ol faelivet
1. A-Q;B-R;C-P;D-S
2. A-S;:B-P;C-Q;D-R
3. A-R,B-P,C-S5;D-Q
4. A-P;B-R;C-S:D-Q

Match the corresponding mineral with its
optical properties.
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17.

17.

Mineral Optical property

A | Epidote P | High Relief & 1n-
clined extinction

B | Kyanite Q | Carlsbad twinning

C | Nepheline | R | Patchy  interfere-

ence colour

D | Sanidine S | Straight extinction

. A~Q:B-R;C—-P;D-S
2. A-S:B-P;:C-Q:D-R
3. A-R;B-P:C-S:D-Q
4. A-P:B-R;C-S:D-Q

TAH X H oI AT SAandA g3t &f TdJ Y
A G I HdATAS &I @ AT Y

X Y
A. | gigeltersew | P | oo f@a-
I TdellgeT S I[RYE ERD
B. | srAterieq Q. | FEsga &
T faegeT dg
C. | orer SharerA R. | dfoass
¢lceFIg-asH I 37d
i -2
D. | vfzgrerr Sl | S | FefRg &
CANEIED D) d
. A~-R,B-S,C-Q,D-P
2. A-S,B-Q,C-R,D-P
3. A-Q,B-P,C-S,D-R
4, A=P,B-0Q,C=R, D=8

Match the fossil events given in column X and
geological time 1n 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-S,C-Q,D-P
2. A-S,B-Q,C-R,D-P
3. A-Q,B-P,C-S,D-R
4. A-P,B-Q,C-R,D-S



78.

79.

Y

. Giddig FGY, S FO TR & sl &
foIlT Agcaqul &, 8T 3ol T &

1. SToT &l &I 9 $hARId Faded
2. Thiceh THTSA S iAol ld &d o
gfaeaa # gionfaa gar g

3. TAAHSAIT ST Dl hH BT, S WiolollehIoT

I &9 & J9fderdd # gRonfAa gar g
4. MA JT FT FaYUA, ST SfASRIOT FHd
gd & AFdA A IRUNTAT gIdT gl

Second boiling, which is important for certain

types of ore deposits, refers to

1. two consecutive boiling of water

2. crystal fractionation resulting in exsolution
of mineralizing fluid

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

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

:

Temperature %

At Weight % on

cfdgce d 3edlsc-3Ardise & faw & =

FHCTST wardar T A fdeq a dUm b HAT:

gfafafsica #d &

l. WE-3URYT Yg 3odlgc dUT AT
YTaEATHT & dofed giaerd

2. ITeled I SoITde dUT Jg-39iedd
Colfotdlgeld I deirde

3. @l Hg-3UeUd Tolfordigeldl &l derde

4. @ Hg-39T8Ad ITedadl I FA1de
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79.

30.

30.

Temperature % E
~

1100 C

AD 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

Jg ™l AT ¢ T 3Td & (HP) dur 3ifa

3T &9 (UHP) ®UTAIUT ATYRUTT: d®UTAR &

adr AR IhaT d Iad gl [ A &

PId-TT THT T JHT HRUT &I hdT 87

. 3Mhgel I1 3§ 1 Wl §AF H A9
gauTdrd 3fd 3Ta &Y

2. 3ehdsT A1 388 f W AT & 99
Acil T T defrae fdahfad =gl §‘é‘ ot
fora® HP & UHP @A Ha18 eqcee &l
eh |

3. HP & UHP SUa¥AT H ®UA TATHI
Jfa el & T FOIGROT qU A @
dhl |

4. Mgl dAT 38 N W Fd A
FIGATIIT qudl 31eYUca H sigr ATl

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

Archean or




31.

31.

32.

32.

33.

3. Metamorphic reactions were too slow 1n
the HP & UHP regime to complete the
metamorphism

4. There was no continental
Archean & older times

crust 1n the

TSI T ATAS ORI Sl AT 750 Ma
dAT 560 Ma & &I ger, AT AT STar gl
fawT af%ae g3t # @ Fia-ar HId: 34
Aell H Gof g HehdT g?

1. HARAHA GATARIOT

2. Jlicdldreis & fa@s«

3. USHAAT &1 @S

4. Ffgaa g yewes

The Marwar Supergroup of Rajasthan is
believed to have been formed between 750 Ma
and 560 Ma. Which of the following global
events 1s likely to have been recorded in these
rocks?

1. Marinoan glaciation

2. Breakup of Gondwanaland

3. Breakup of Rodinia

4. Cambrian explosion of life

TEI Ao H THeNRITH T e & FUTAROT

& ey Asfad g arer @fas &t &
JIIdH A, AN & dcd A H, &7

1. @fes — cHIISE — SIATCHISS

2. cieeh — AldIECIATSE — CHIASE

3. CHIASE — Uakelelse — BRCERISE
4. Tlodh — STATCHISS — UskcleIse

The simplest sequence of mineral zones that
typically develops, in the order of increasing
grades, during metamorphism of siliceous
limestone in a contact aureole 1s?

1. Talc — Tremolite — Diopside

2. Talc — Wollastonite — Tremolite

3. Tremolite — Enstatite — Forsterite

4. Talc — Diopside — Enstatite

Sr=10 ppm l

x
Sr=30 ppm

/ T1
Sr=20 ppm

7

_|
e
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33.

34.

34.

ser R T @ 3uaAfeam T, 91 T, 9T THh
fQaRerr &y D, &1 R, T, dar T, & Wfad Sr
giedrd $AEA: 10, 20 d2T 30 ppm &8l A W
gl STel Al dofedlel T, dUT T, Ycdesh & Tolv
02 &, d B 9¥ D, & Sr &l FIgdr AT g7

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

s
Sr=20 ppm

. N

%

Sr=30 ppm

D1
\\
154:3

The river R has two tributaries T; and T, and a
distributary D;. The dissolved Sr concentration
in R, T, and T, respectively are 10, 20 and 30
ppm. If the mass fraction of water T; and T,

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

1. 12.0 ppm 2. 60.0 ppm
3. 14.0 ppm 4. 16.0 ppm
[afficet $HigTeTqa Urdl dUT HdATfieh oTafor

foiet ot # FAihd gl et # & i

T gl Hlcd Sar g?

A | 3NHATCTSTE AT P | sfereets
FATTRA 3Tgeidr grear

B | # ¥ Roer adr | Q | Reel aes
37eTsh gel

C | urafa Saremedm | R | qdf e
Haadr Ao gfEar

D | @vsrengey aur S TRTaAT
S| G CO s | SO

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

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

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

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

The following table lists different Precambrian

regions and geological features. Which of the
following gives the CORRECT association?




A | Ophiolites & deformed | P | Greenstone
metasedimentary rocks belts
Fluvial to shallow Q | Delhi fold
marine succession belt
Metamorphosed R | Eastern
volcanosedimentary Ghats belt
rocks

D | Khondalites & S | Purana
Charnokites basins

. 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
85. @c Td Qoft 9fdHA IFd Th IR
dolel & H UT Toldl ol 3LATeR 3787 dol
E-Wgl 33 &9 & dod fgo W &I
Roer & T A @ Fear @y
qd dofdll ¥ HaiUd g2
HdAHA HTHI aTHA feem
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
85. In an area of superposed folding with dome

and basin pattern, late folds have E — W
vertical axial planes. Which of the following
measurements on fold hinges from the area as

given below is likely to belong to the early
folds?

Plunge amount | Plunge Direction
40 270
30 090
10 180
20 000

1. 40-270; 10 — 180
2. 30-090; 20 - 000
3. 10-180; 30 -090
4. 10— 180; 20 — 000
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36.

36.

87.

~10000
o
o
E
% 1000
s B
4
< 1007
-4
5 A
T 10—
2
|
0.1 0.5 1.0
Na*/Na*+Ca?t

sied T 7 favg afgar & foav se aifera
STqUT AT Na'/(Na'+ Ca™) & dofel 3feIurcl
dfhad fFd 9 81 AfGar A, B dar ¢ TRF
Y oh GId Idoldl ol giafarelcd &dal g2
. A-— QW 3987, B - a¥l, C — arsYed

2. A—durl, B - el 3987, C — arsye

3. A-—dISqel, B —auT, C — oo 3987

4. A - 9T 3987, B — dr™9e], C — NI

~10000
—
b
E
% 1000
= B
>
©° 100
-
5 A
s 104
2
|
0.1 0.5 1.0
Na*/Na*t+Ca2*t

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

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

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

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

C — precipitation

e, Belel f(x) B BRI FTIRUT w? §, al

fo(x)ﬂﬂjﬁ'ﬁwa

l. 2w 2.
3. Z2iw 4.

—2w
—2lw



87.

38.

38.

39.

39.

90.

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

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

. 2w 2. —2w

3. 2iw 4. —2iw

AT 20 foled & Teh 3gHNE WS & 3|
fdegd &9 E A g da Q¥ ddg W
E - ds T AR 5 S.I SHISAT 9T SATdT ¢
gfe fegd grarear 10" ST gHhIg 8, o

s & facgd 3maer grem

. 16°%¢ 3
3. 107 C 4.

il ¢

i~ ¢
10" ¢

Measurements of electric field E are made
over a non-uniform body of volume 20 litres

and the integral of E-ds over the entire
surface 1s estimated to be 5 S.I. units. If the

electrical permeability is 10" S-I units, the
electric charge in the body will be

1. 10" C 2. 10" C

3. 107 ¢ 4. 10" C

gfe fard Ao &1 FHeaT FAUR §,
alr a+b T AT AT g7

3x+y+2z=4

2x—y+z=a

Sx+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

S5x+by+3z=6

1. -8 2, 4
5 T 4. 6

gdcd 2.7 AMYd O HH. Hl Tk 2.0
.. Arer g gaEdfasa: 3mfasiid,
3fcUd @S q9E-IaR EATT W 14.0 foh.AT.
& Hl ¥ HId g, ST8T AR & Helcd el
quer T Jorelm # 0.3 AAT ued FHA. FA g
Ad &1 A Fr gell I sus
JATATARA: TdhIRd &idr?
1. 18.0 Th.#T. 2.
3. 144 AT 4.

16.2 Teh.H Y.
13.6 fon. 4.

20

90.

91.

91.

A 20 km thick, and 1isostatically
uncompensated, elevated land mass of density
2.7 g/cc 1s associated with a 14.0 km root at
the crust-mantle boundary, where the mantle 1s
denser by 0.3 g/cc than the lower crust. What
would be the thickness of the root, when the
land mass 1s 1sostatically compensated?

1. 18.0 km 2. 16.2 km

3. 14.4 km 4. 13.6 km

oF & e I & oRifr 7/ g, Tk 9w

o HTAT WS & 3c-1dIc off IR-T RS eer &
AR dld §g3T A, B a9 ¢ W I8
HAITAAT AL g4, gp AAT gc 8| Jool TAEAI
h PO ¥ FIR IEcd JHIAAT g, gp AUl

g. gl ar

g g% ge

o 9s 9c

A B &
1. g{a < Guar g,:g < ga,gg: < Jc
2, 9a < ga 98 = 9p- 9c < Jc
3. 9a < ga, 9p = 9s: 9gc > Jc
4. Ga > 9a 9 =9 9c < Jc

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

g g% gac

o 9s 9c

A B k:
1. g;q < ga g,fsa < 93:.9’1::* < Jc
2, 9 < ga, 9s = 9p: 9c < Jc
3. gf < ga g,? = gg,gg; > Jc
4. ga > 9a 98 = 98, 9c < Jc



92.

92.

93.

93.

94.

94.

45°N & 9 &UT T Toca T & A,
ddT B UH AT TR & ST A § 20 fh.A.
3ccR # gl B W AN I[&cd AT A W
HITOT HTeT 1 39er 16.2 fA.amer 318+ g1

B 3413 §:

. A &% A

2. A ¥ 80H. IW
3. A @40H. A
4. A "SOH A

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

1. same as that at A

2. 80 m higher than that at A

3. 40 m lower than that at A

4. 80 m lower than that at A

fordlr ol H 3@%&& dAT @IS dder arfadr
A 6.0 Th.HAL gfa . JAT 4.0 .8, 9ia

d. g1 3T TarEl eIl g
1. 0.1 2. 12
3. 0.3 4. 04

The Ilongitudinal and compressional wave
velocities in a rock are 6.0 km/s and 4.0 km/s
respectively. Its Poisson’s ratio 1s
1. 0.1 2, Q2
3. 0.3 4. 04

Tl BTl AT 8T HI WARAS (P) AT
SladiT (S) TRAT Teh HUATA Y&TURIel H
A 8:30:04 o1 AT 8:31:16 It Fgdi| A
PTUT S AWM Hr AT Iqaid 1.6:1 H &, af

HehU U & AT &
1. 8:27:16 Hrs p4
3. 8:28:04 Hrs 4.

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

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

would be
1. 8:27:16 Hrs 2.

3. 8:28:04 Hrs 4.

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

95.

95.

96.

96.

97.

frdl opT I foAeeT Graeam3t # d -4l
I 9Y W AR TE&IAT & Wadd  dodr

39T 38T I
l. PKiKP 2.
3. pPKiKP 4.

PKIKP
PePeP

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. pPKiKP 4.  PcPcP

frdl ACT aeidy AT A Al et I1fd
V, s z o HTY §cdl &, dg & Vo, &
HUTIST H V, dh, T8Y V= Ve™ & IHIaR|
[aewie g & fAdcdd T fdg 9 a-aiwr
q{Tdclel ATAT T &

vz -3

271 1 2
Lo2|=— ; -
Alve v Al vy,
2 .
; 1 J‘ﬁ —Vo A 1[v1—vﬂ]
Al Vg ' AL VyVy

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 = Vpe™. The two-
way reflection travel time at a point closest to
the short point 1s

2 vp
| 2[1 1] 5 2 JV1 Yo
ALY, WV Al Wy

2 xF2
; 1 JV:t Yo A IIVI—VD]
A Vi, AL VeV

qGhIT &M 45°N § ThiAd 6 =T Th
120 my QAT AT Fhls & HAAY Udehed o
X, Y duq Z gedh qad 1:0:2 # gl e
YA X TR
FYT I: AV Yaehed H A gZdr A
IIHTeT geehid &9 & FHAR gl

HYA II: JIAY Yeohed Feold: T AV
FaHIHOT & HROT ¢

. HYTITAT 1T ¢l

YA 1 €T 8, o 11377 &

YT ITeld §; Red 1T g

SUA 1 AT 11, =T e 2

2 R



97.

98.

98.

99.

22

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 1s along the present Earth’s
magnetic field.

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

1. Statements I and II are true

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

3. Statement I 1s false, but Il 1s true

4. Statements I and II are false

U Hledl geenid FA&ToT H, YIeld qREERoT

JIhATIT (PPM) dUT U dEcdR  JehATY)

(FGM) &I 393197 Hlch, oI5 [coell & Tah

3T Mg S giafdd N-S ATded g, & 3R-

IR #  IRTSCH & FAIR g

IEIATAAT ThiAd HI SATdT g1 PPM & Tehiad

AT

. FGM @ 9l =Y 3derfadi @ HaadA
el

2. FGM & urdy il 3rdeniadr & &F 9d
Tl 918 3eToh U H g

3. FGM & 9=l =T 3r@afaar ¥ 34,
R T W16 3eToh IUTd H &

4. FGM ¥ 9RIT 9T 3fHeiaar § gl Se1g
fawe &1

Magnetic anomalies are collected in a ground

magnetic survey along a profile across a two-

dimensional N-S striking anomalous body at

New Delhi with a proton precession magneto-

meter (PPM) and a fluxgate magnetometer

(FGM). The anomalies collected from the PPM

are

1. 1dentical to those from FGM

2. smaller, but everywhere proportional to
those from FGM

3. larger, but everywhere proportional to

those from FGM
4. dissimilar everywhere to those from FGM.

fordll 3, ST U Uheh §d & THIGRA foha
ST T §, W [T T T N-S FI g1
AT IRTOGhl o JATAX 3Tddd U4
FATH I 93 & TR & & H

99.

100.

100.

gl 90 #eX g1 afq Fdetor & T W alfds
Ud FEATER "ehl HI Iqaid 3:1 &, df 4d

deh &1 IETS §
. 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 1s 90 m. If the horizontal and vertical
components at the place of the survey are in
the ratio 3:1, then the depth to the pole 1s

1. 45m 2. 60m

3. 8 m 4. 104 m

E-W &I W% fa&dd, dcdl 9 T&h A
O & 33IR-GR A =0T AeA fasa 3rgafa
gz fear & ™ gefar g1 A T [sear &
d Hld-AT, HEIA hT ISSAH ATEAT I

gohcT g7

A

-+

Y=

mv

. E-STEdT 3a%h W, Fad 3cal ol
RECTIGECEGHGIT

2. TITES 3%k M3, ad gieor & R
favaura: AfAdT

3. dH-UR 3T U3, A cfayor &
aF favaura: At

4. od-gR 3WEH U3, [@dd 3cdk @l
SECTIGECHGHG PG

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?

A

+ N




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

frell faegd 3ifdelEsr & faegamt ¢, dur ¢,
& o fdedd URT 1.0 A Felrdl S §, ar
98t faegdamar P, dur P, & &g 14V
diecst AT SITaT g1 fdegdmr P, 941 C, §dg
R AT & dUT P, 3R C, qufdg & 3R
40 @A gt & IR & Y AR A B
oY gfarerehar g

1. 35 ohmcm 2
3. 105 ohmcm 4.

70 ohm cm
120 ohm ¢cm

In an electrical logging, a current of 1.0 A 1is
passed through the electrodes C; and C, and a
voltage of 1.4 V 1s measured between the
potential electrodes P, and P», the electrodes
P, and C, being grounded at the surface and P,
and C; being lowered into the borehole
separated by a distance of 40 cm. The apparent
resistivity 1s

1. 35 ohmcm 2.
3. 105 ohm cm 4.

70 ohm cm
120 ohm cm

e & WAR A R TS W AN
Ud dHECANT iy FEsHT Th g S

87
1. ~100km 2. ~200km
3. ~400 km 4. ~700 km

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

adiabats meet?
1. ~100 km 3.8
3. ~400 km 4.

~200 km
~700 km

dedll & Bestu WiAfShl & 3@a 3fd
HHATSY 3¢ITH TUTA HI AT FY:

L] sireferclsr A | ARl IR
1 cawmx B | darge qar
eI RICTOR | SEP> 1 Fl [Tk}
Ul | gl C TI'&’IT-HE",E
IV NaseR D | gatee
eI RICTOR ]
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103.

104.

104.

[-D,II-AIII-B,IV-C
I-B,II-C, Il -A,IV-D
[-B,II-D, I -C,IV-A
[-C, II-D,IlI-A,IV-B

= W =

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

I Orthoclase A | nepheline
syenite
II | Ca-rich B | granites &
plagioclase pegmatites
III | Sanidine C | rhyolite
IV | Na-rich D | basalt
plagioclase
1. I-D,II-A IlI-B,IV-C
2. 1-B,I-C,Il1-A,IV-D
3. I-B,lI-D, III-C,IV-A
4 1I-C,II-D,III-A,IV-B

1000

100 —

10

stream velocity (cm/sec)

clay silt sand gravel

Grain size

&A1 A, B dUT C H Yo FThAT3HT hl TgdTe:
. A=Td8&Y, B = 3Wcd, C = YRAg

2. A =9Rdgd, B = 3T, C = a9
3. A =39, B = 9Ragd, C = &89
4. A =T89, B = YRdgd, C = 3(9Gdl

1000=

uu-—\ A

=
l

stream velocity (cm/sec)

—

clay silt sand gravel

(Grain size

Identify the dominant process in zones A, B
and C.
1. A =deposition, B = erosion,
C = transportation
2. A = transportation, B = erosion,
C = deposition
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3. A =erosion, B = transportation, 107.
C = deposition

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

» Weill sorted

105. o@X @89 3fa g 9 a9 &
1. ST de G dUT Ao 949rdl & A

L -

sorting

2. HTARE de 9T dUT ST 991dl & ar
3. 3AR& d¢ 9¥ JAT 3T Y9Tar & IR ks
4. dIgd dc ¥ dAT oIl gqrdl & W " Ve sediment size (phi) ok

105. Placer deposits are most likely to occur Identify the fluvial and aeolian deposits,

respectively
1. on the outer bank and below the waterfall: 1 AandB 7 A and C
3. BandC 4. BandD

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

108. aNes AUFH H AFaT A O i9-A1, THh

106.200 & Rl & Rl wrelie Aol & w Hlagree a7 A g?
ael H 180 Mm® Tl 99 faRar mm @ | HET IETRIT H HgTedT FT TR T8
ol TR 3H ATl H 5 AT A 37| Tg zma;wm
AT g4 fF #15 eIROT AE g3, SR B :|E|;iéa§.[ ﬁﬁ”g'aﬁ'q"'ﬂ JIREHT a8t
&1 faferse wifea &: 4 3EUTHICEET H Hgredrdr & AT 98T
1.  0.45 2. .36 , .
3 027 4 018 108. Which one of the following is NOT the area of
high precipitation on an annual scale?
106. In a certain alluvial basin of 200 kmz, 1 The west side of the continents in mid-
180 Mm’ of groundwater was pumped in a latitudes | |
year and the groundwater table dropped by 2 The mountain areas of tropics
about 5 m during the year. Assuming no 3 The west side of continents in the tropics
replenishment, the specific yield of the aquifer 4 The east side of continents in the tropics
1S: |
1. 0.45 2. 0.36 109. Afeetar a1fd FAOT W fhd = e
3. 0.27 4. 0.18 FUet F T FlF-aT TE 2
l. YUl 94UTdT, 31fd o 1Y 3¢ Ao H gl
107. 2. Tolotelld 35T &I 3UST YUITT FdUTAT
ol T8 ATFd dlgsh Bl
E 3. YUNST 9dUTAT &hl 3(U&TT Iclolelld FEadr
3 HEl 3 AfFd ares B
s 4. AT TEIAT 1 AT F Y U Hay
: A gl
3 109. Which one of the following statements about
g
Manning velocity equation is correct?
S 1. Channel slope 1s inversely related to velocity
s i - 2. Channel slope carries higher power than
sediment size (phi) hydraulic radius
3. Hydraulic radius carries higher power
ShALT: AT ddT darge f781ar s ggae than channel slope
1. AJYT B 2 ATAT C 4. Manning’s roughness 1s positively related

to velocity
3. BdArC 4. BdATD



110.

110.

111.

A A B
5
o
5
[
C D
Cold
Low > 50 cm/year ——— High
Precipitation

3RIed T A FHSI3MT & HEl THG P Tl

1

A — TZT FeT, B — USeIwY,
C — Ysiehdl, D — ofediscd

2. A—USdWw, B — Usichd,
C - olcq$eH, D - T37 HAal
3. A-Usldhd, B - ofedlsed,
C—¢3T #el, D — 95T
4. A—olcUscHB - T3T .
C — 9SeI®, D — UsSichal
Hot
A A B
:
C D
Cold

Low ——>» 50 cm/year ——— High

Precipitation

Identify the correct group of soils in the above
diagram

.

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
gfe 3maR 9 F warase @iae Myuse #
HUEIRAT §AT B, A e HTHIHAIT
FIT A I8T 8Ie?
1. 3ITFETRIUT, HidaAlhI0T, STA-3TTEC
2. 39U, SToT-319°¢eT, 3T Ieh 0T
3. hIdAIhIOT, ST-3TEE, JTFHTHhIOT
4. STT-39GCs, hidailehI0T, ITFUIRIOT

111. If fayalite mineral in a bedrock has weathered

112.

112.

113.

113.

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

= Ry 7 AAoa a8 g = g

SIGTUT AT &Tef 379l T feRm, Qe @l

qedlel|

R b

ABCD=HT¢ ;f&2m Y& X d&
ABCD = RIS, [Ger X @Y dh
ABCD = dORI; [Gmr Y & X deh
ABCD = 9ssT; lgemr X 8 Y d&

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

s

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

AL HfA & Aee BYd div & g¢-fg
grdr g3 d@ET 39ddd, de GATAY YRT &l
I FIh T§ ool HT 6

1.
2,
3.
4,

STel AT duT FITST fAfed

dfshcd #{folear dUT ofafeT

GRIAY AR dUT dIT-hidd TR
ST AfAHT TAT LT

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

.
2.

sand bar and tombolo
curved spit and lagoon



114.

114.

115.

115.

116.

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

dehdldl & IR H Y I AT Faar # 4

HIA-AT Tdd g7

| @ 5° AT 20° 38T & &I 3cHTad 8ld &l

2 g 3JfOhdy HAGENRI & Jdi HEN & FW
3cHTdd 8id &

3 F qFemEr A 3cufaa g gl

4 q HTACH HGNR H HALIXET & gIaror
H 3cfad o8l gidl

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 ¢fasise 89 # [Fe 9 9 a g,
A I &N
B %

I JHATAY TAI0T

and 20°

THATAY EAI0T

ATl Uoh

FAd gfazddl TR0l

" H O HIA-AT, el o I deh &
T gfafafeca &ar 82

m O O

2 g

Q

mmom®

W N
|
>0 00

|
Qo

AW N~
o > 0 F
|

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

2. B—-A-E-D-C
3. A-C-E-B-D
4. D-C—-E-B-A
f8IqoT <ggEYT U9 89 YehK @l Teh Jdr&

eaa &:

26

116.

117.

117.

118.

()| 3erare grof A | I

(i) | @rs ol B | Faréer 3memse
(i) | ofeowr caaeen | C | st

(V) | 3rgrg cggear | P YA+ 3nRAse

foio=T Jorel A & Sl-AT e 82

1. (i)-C, (i) — B, (iii) — D, (iv) — A
2. (i)-D, (i) — A, (iii)— C, (iv) - B
3. (i)—C, (i) — A, (iii) — B, (iv) - D
4. (i)-B, (ii) —C, (iii) — D, (iv) — A
Given below i1s a list of depositional settings

and sediment type.

(1) | Rift basin A | Greywacke
(i1) | Trench setting | B | Quartz arenite
(111) | Beach setting C | Arkose

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

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

gfe efaur redfes gagERR & rEyd &
U S dlel ggdd 8T St AEg-37cel e
ek oh UiegH I AR 1300 for.AT. A [Eua
g, 650 M@ a¥ ygd feifid g4, Hcolleh
HNER $hI faEaror a1fd §:

1. 1cm/yr 2. 2cm/yr
3. 3cm/yr 4.  4dcm/yr
If the oldest sediment found on the floor of the

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

1. 1cm/yr 2.  2cml/yr
3. 3 cm/yr 4. 4 cm/yr
3TIdA ATET dilNe did &l & Jgl 9rdr

SATdT g8

| IrsH M o 3SUThfeay &l & FUX
2 HEMERRI & U, 3Shicdd & [dAhc
3 A & FW AT H

4 HAGNHENRT & 3, HALIET H
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118. The zone of highest average annual ahead of them and rainfall maximum in
temperatures 1s observed the NE sector
1 over the tropical areas of the summer 2. synoptic scale disturbances with strong
hemisphere cyclonic vorticity and convergence
2 near the tropics over the oceans ahead of them and rainfall maximum in
3 at the equator over land the SW sector
4 at the equator over oceans 3. mesoscale disturbances forming in the
Bay of Bengal, north of 18°N and moving
119. & 500 & 999 & 97 A T 9gHmAT southwest wards with rainfall maximum
ORT & T, S 3cdk @ R® 10 m.s /100 . PLAGHer L
4. synoptic scale disturbances forming in the
km, #T Mfd & Gedl ¢, WY& AT Bay of Bengal, south of 18°N and
HTET FedTeR 9ceh FT g7 moving northwest wards with rainfall
1 1x 10 %g1 maximum in the SW sector

2. 500 x 10 %s1
3. —1x10%s1

121. @FT TSR3 H T DiA-G1  HHholdd:

yfaeerd: TR g2
4. =500 % 107*s71 : .
1. J—Iﬁ‘—‘h clelal
, 2. IRafdd 3&er-999
119. In a square of 500 km side for an easterly g
current, which decreases in magnitude towards 3. e
north at a rate of 10 m.s /100 km, what 1s the 4. THJT JTEISE

mean vertical component of the relative

T)mlcl:(yi 0-4s-1 121. Which of the following schemes 1is
' > computationally unconditionally stable?
2. 500x 107*st 1. Leap frog
A 2. Modified Euler-backward
3. —=1XxX107"s 3 Pile
4 =500 % 10451 4. Trapezoidal implicit

120. AET 3EEE g & 122. iR H T HihT ASH AGHA & R

l. doralel Yiddshaldl #fHSAT JFd ALY T & @ Fla-ar A7¢r gean

AU TAEN GUT e 3T REROT L. ATl SiT ol e o
T T e — 2. fdsadl widushard g &1 W% @@

2. oldlel gshdldl HAIAT JFd TR c, GIaToT el & TE

ATqEET et 9T 39 3T 37TREROT 3. 3SUThicaYl UIIMAT Sic TRAT HIEMROT
ddaT .U, &9 H 99l 3TIdA 4 ¢ , . :
3. §ITST T @A F 18° 3. F Ica] A e PO ”’”ﬂmﬁl%”' q'q'mm
T & Presr S 2 T $IRd H Yl 3HaTadn
qfegd $T 3R afadfler g, 39 &7 A | * * *
. During an active summer monsoon in India,
o k 122. During t Ind
3TIH & Y| which of the following does not happen?
4. SISl &l Gral | 18° 3. o GI&oT H 1. Somali jet intensifies
' 2. Tibetan Anticyclone shifts eastward
Wiaa ame AGsAT 9 S 3cal ¥
: ; , towards southern China
qREH A 3R Ter &, &9, &7 o 3. Tropical Easterly jet stream 1s stronger
gul 3TddH & Y| than normal
4. Negative pressure anomalies in the heat
120. Monsoon depressions are low region and positive anomalies in
1. mesoscale disturbances with strong anti- peninsular India

cyclonic vorticity and convergence



123. AU-EIT & Hesf A e Fast s gAfad

B
qoY Il

A. AGUHR | P. YR WA &I §5 YA W
3Tl

B. TR Q. P Tagd T TId U

HITHT 3cCelldehdl & GaRT fafhfad

BIcT &

C. TR &I | R. SIIEYMUT 9T IiA®d &
ey WA 8IdT g

D.&YEr ®AT| S. AT Hdg W Hishidd 33l
gar, T AR 9 FeAd
aur FuX fafeora: effad

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

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

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

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

123. Match the following columns pertainting to
the formation of clouds:

124.

Cloud

Mechanism

A. Lenticular

P. Large-scale lifting
of a stable layer

B. Stratocumulus

Q. Grows through
positive buoyancy
associated with
cellular convection.

C. Stratiform

R. Forms inside an
organized wave
pattern

D. Cumuliform

S. Cold air activated
over warm surface,

then heated at
base and cooled
radiatively at

top.
I, A=R; B=8; C=P; D=0
2. A-S; B-P; C-Q; D-R;
3. A-P; B-Q; C-R; D-3;
4. A-Q; B-R; C-S; D- P;

=

+- +|- -

BiE

= =5 =
—’.
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124.

125.

123.

3Rad T 8fas afa aur o 9aR &
Teh HALIE T § Hald Fdrs &MeT ot
gHad TTSEahIvT &

. YIIMAT TS dar

2. & TEcd A1

3. tl;:i?mfr e AT
4. Shleded dldl

..l‘

-~ &=~ @ - = =
-~ & -

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

2. Rossby — gravity wave

3. Eastbound Rossby wave

4. Kelvin wave

AT T § foh N, dUT O,, S argAsSe H X

€. JETER a1 gl § SI&fh A T CO,,

CH, d4T H,0 Y4TeR iy g7

|. CIAWRATUET 7] IJaRFd H FH
379AYIT & %." Fgifh 3AhT hddl Tah
&Y U TIdIdaT ST Hife gl

2. SERATER 3707 fafeRer & IS A ©
Flfch 3eTehl SRS e TAAIAT I
Hifear gl

3. SAWRAERE 307 fafeRor & e Wid
g, Fifeh 3edchl lel JehlY TIAT &l

4. CIAURATUTER 30T A @l 3TUET
AT H S 3IAYT A &
Fgifeh 3dh hUd YhR TIfAT ¢

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.
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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

gfe el 312 & ISl &1 Higdl Cz) g,

al el T NS &

l. [ C(z)dz STeHe gl H f&AT SATAT Bl

2. C(z) oM HYA &1 ST & SigT H
dIIASH T ATGHHA 4TS ¢

3. ﬂ? dfif) dz STeeT ShIS

4. C(z)v(z) dz &l v(z2) Qnd-ia-l‘_—';&ﬁ' i3 H
mﬂﬁw gl

If ozone concentration at any height 1s C(z),

where z 1s the height, then the total column
0Zone 1S

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

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

3. [P 437 Dobson units
*‘Um dz
4. J, C(z2)v(z)dz where v(z) is absorption

in Schumann Runge bands

gedl & argHSS H AT

NO: + H,0 » HNO; + OH W Ta9R:

ALATET. H T EEel & faedq HoFd
FA3l @ (fh.eLdfd Al #) 3UANRT e
HNO,, —74.7; OH, 34.2; NO,, 115.8; 34T H,O0, —
228.4, fAFT SRy WY q§u| ST GehdT gl

1. gg gfed gl gl

2. dg ohdd Id & °gfed grafr

3. dg ohdd [l H °fcd gl

4. dg f6aT a Ud g A gfea grem

Consider the reaction

NO; + H,O - HNO; + OH

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

k] mol'); HNO,, —74.7; OH, 34.2: NO;,

115.8; and H,0O, -228.4, the {following
conclusion can be reached:

1. 1t will not occur

2. 1t will occur only at night

3. 1t will occur only in the day

4. 1t will occur both 1n night and day

128. Eferofl el FaPIh 31 &l SHEI W & TG

ERT GIEl & & &7 SAT-SEHT T &

. 9RgHAT ISUThfedy YTd HENHNR Ul
3SUThIcdY g HMENRR

2. Ydl 3SUTh{CEY YRITd HGENR daT
3SUThIeTY g HEMHNER

3. UIYIHT ISUThiCHY 3celiceh oAl
3SUThiedY Tag HBMEEN

4. Ydl 3SUTh{CaY 3fCellceh dUT 3SUTh{EEE
fec HANR

128. Southern Oscillation Index 1s the seesaw

relationship in sea level pressure between

1. western tropical Pacific and the tropical
Indian ocean

2. eastern tropical Pacific and the tropical
Indian ocean

3. western tropical Atlantic and the tropical
Indian ocean

4. eastern tropical Atlantic and the tropical
Indian ocean

129.

: N A~

Height
=)

)"\

SRIFd FICA Teh ATURUT Hage!l disd st
o AT o Yle 3IAEAT & aRled Uch HY &l
gl gl §Fdl A,B,C, #H WedH QA
LTAT AT faFaad afola & d&a g1 o«
AU +++ AT FKOT 3GY — — — F AT I

el

l. ——— ———, +++

2. 44+, — ——, U YT T
3. ——— 4+, ———

4. IO el AL, +++, — — —

129.

. A —

Height
)

2N
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130.
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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 1n boxes. A, B, C,
respectively, can be depicted as follows.
Positive charges are shown as +++ and
negative charges — — —

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

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

AT WA AT IREROT & AT

T8Ol H & HII-4T Td g7

. @ATr 3¢ 1.5 F.A. fr Ju 7 Afeaa g

0. FSUThicadY UIMAT Sic HILhd 3T
A Icoad BT &

3. 3UISUTR{CEY JoEm#Al Sic Sieldrdd: 25°3.
H & gl

4. FOUTRCEY UTEMHI ¢ AR & I

TATYRUTT: 12°3. d2T 15°3. & o9 f&ua g

Which of the following features of the Indian
summer monsoon circulation is FALSE?
1. The Somali Jet 1s 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

131. v ygfaa®da: 37U dlgﬂ's:ﬂ H Uah disd

131.

S5l & 3cHIST g Hagell HEHA H)
1. gdgal greg fada Far 4 318 giar

A1gU|
2. HAgAl Ucg [HT Fol A glal

ATgT|
3. Hdgal Ureg dHa Fol & AT glel

Bl

4. HAGHHAG e H [ glell AT

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. associlated with oceanic surface

132. FrciE fAcRial (v, y, z) H fAfGH TR

ag & AT A
u= Vir) }_( vV, X, 0)
(x2+y?2)2

[T (x* + y*)V2 =11
HTASAT T z€CHh g

dv v
1. — 2. -
dr r
dv IV dvVv V
Je == 4, —+-
dr r dr r

132.

In the case of two dimensional circular flow 1n
the Cartesian co-ordinates (x, y, z):
2D (~y,x,0)
(x2+y2)2
[Here (x? + y2)1/? = r]
The z component of the vorticity is

U =

dv v
1. — 2. -
dr T
dv V dVv V
3, —=—= 4, —+-
dr dr T

133. g2l & dgASH & THARE F¥HT & IR H

fpd I A5 FUAT # T HIA-G1 Tal 87

. iy FsAa aifa 50 fpAr. o #fga g
aur afa g 10 Kufa fea

2. oY FsAaer aifa 15 fRAL @ A Afegqa
g aur afa § 1K 9fa e

3. 80T 100 fh.HY. & &g FHIea-
SIITEFgIes § MAANUT & HRUT FSHA
HgcdqoT g

4. F arsg 50 A fr I W FvEA
I JGTT Sl ¢

133. Which of the following statements about the
short wave heating of the Earth’s atmosphere
1s correct?

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

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

3. Heating due to absorption by carbon
dioxide 1s important between 80 and 100 km

4. Water vapour contributes to heating at

50 km height



134.

134.

135.

135.

136.

FSUThieSEl HT AUYH fded A & Pla-ar
el g7
. o7 Hdgd &30 &I e FSHA AR
arfaRfielar & dqferd giar g
2. A &fas 3’fAagaT & ddfeld gidr g
3. gidadiehed glelel &l 9§ &
4. FHEF ETRAT AT HUSTT ShicadtT gaed
Fel HfeH galel B

Which one of the following is NOT a property

of the tropics?

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

2. Heating is balanced by horizontal
advection

3. Home to Quasibiennial oscillation

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

Y

15 . & adeld dll @odloled dddT Uk
gfeled T 3WEHAA Hd &1 g@y foad 38 a7
d@ &7 ddelel 10 8. d& °9c STl gl S
dW@N & SeH & dlell SI3 fohdell gl W
M7 (1 . & ATdddrel dlell addT T Ifa 1.50
qArufa @ gar & aur a1fad g adeara U
G} & I 39T H £)

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 -+,

~4000 km
~8000 km

THG H TS gl Gelcd ‘d” & & STl Yol &
A A AT g &1 3301 & qa 3a
drg & 3.8 °C dUT 8.5 °C dUT AQUTATA hHU:

347 dAT 35.4 4| TAHOT &1 gdcad ‘d,’ M
RIERD

I d,‘ = dm 2. dz' > dm

3. d.<d, 4. d.=08d,
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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 salimities 34.7 and 354,
respectively. The mixture will have a density
‘d,’ such that

1. d:=d. 2. d;>d,
3_ d?- < dm 4, d,* = 0.8 dm
U& dc & U HANER & dg ol &0

pH &7 §?

l. 9 HAHAGI H Tohdl o 3T TAAH &
pH & THAT g

2. 98 FEHHG H Tl o 307 TU &
pHﬁﬂT—ﬁFﬂTaﬁﬁwm%I

3. ag HGEHGl A fhal 3T TUH &
pHﬁﬂT—ﬁFﬂTaﬁﬁaﬂgwal

4. dg HeEN & Thdr ol 3T TUHT &
pH @ Td-aildl aul # AIST & g

What is the typical pH of surface ocean water

off the coast of Peru?

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

2. It 1s slightly higher than that elsewhere in
the ocean in La Nifa years

3. It 1s slightly lower than that elsewhere in
the ocean in El Nifio years

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

ALY FSUTRICEY WATd HHER &I 3198t
qiegHT FSUThREEY TTd HEANWR H solchald
JATidel FSHR THg el ddl H RIATA
gicr &1 g fawel gl afe

. oIdUTdT ThdHTT aiarl

2. Yl &I Slg U ol il
3. FSUrehfedd Ife 3 °C Maay gl
4. YYgHT FSUTRiCTY 92Md HENER &

Iehdldl T FAIreAfd gldm|

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

there were no rotation of the Earth

2,

3. the tropics were cooler by 3 °C

4. there were absence of typhoons in the
western tropical Pacific
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139. AFT H A HiA-AT Tad &7 141. Which of the following sets best represents
o - : cartilaginous fishes?
L gh L REIHEN 1. halfbeak, gar, mullet, pearl spot

HAG 3cceldel dof JfasT & Fdl HIg 2. skate, electric ray, sawfish, dogfish
grer g9y A8T 3. oriental bonito, skipjack, yellowfin, seer
5 s=af : ¥ X arsh AT T 4. sturgeon, wrass, pike, travelly
L Jom 7 3*‘_“* A T faIEIiiEI d 142, 3@@el & FA0 10-15 AL & gesded #H
3. 3c Fe HereeR 7 Y AP W g fdeey g Saseor ¥ fde
3'Ea'qiia*“ d o Siidolld I 39 AT & 399197 @ 1 # &
4. ISl Tge AGTHIN # Haeel [aefelrd Sraaiteror S W & @@ wHOET @
FEARN @& Tgad ol . ofgdede, Wdl, geg-3«d, Raes#
I ? 1 ) C
139. Which of the following is false? > E 5* “‘;_.’ | Mms;ﬁ‘ s
. Which of the following is false" X &
1. There is no direct relationship between > S &"qul*lju’ ’ *{” h
the pattern of air-sea buoyancy forcing 4. 3IHIYC, W dni{‘:rj , Aldald
and the patterns of mixed layer depth
2. The deepest mixed layer in north Atlantic 142. Bioturbation 1s a benthic process of relevance
extends down to 1 km or below in the redistribution of the top 10-15cm  of
3. Deep mixed layers are absent in the north sediments. Using your knowledge of benthos
Pacific select the correct set of bioturbating fauna
4. Convection reaches down into the abyssal from the following
ocean only 1n the Indian Ocean 1. annelids, clams, heart-urchins, lugworms
2. anchovies, anemones, calanids, limpets
140. 3eHFT HETEPR F 20-25 HeT TETE F 9 B, ctenﬂphores, doli()li*cls, la%“vaceans, salps
2 4. amphipods, appendicularians, arrow
Sl dTell 398del FollRIThel 3TddH S worms, bryozoans
faeamersiaa: 3Ha & &
. el AP wd 143. 37CATTHR & Tl THTIT Sl Jgdle:
» oS 99 yauT] 1. FUMRR S, HIMedT, =ifTerd, aforR
3. FU YAl ITeled HIUTAT 2. JRFUG, W, AR, Sigd
4. equIYehdr 3. SThITeRAT, heledd, 3TRAUIG,
140. Subsurface chlorophyll maximum around 20- 4. RN, Teay, JHIAAT, B
25 m depth in the open ocean i1s a reliable
indication ‘?{f 143. Identify the correct set of meroplankton
1. deep mixed layer | 1. Auriculata, Megalopa, Nauplius, Veliger
2. shallow therpmclme 2. Copepodid, Lucifer, Trocophore, Zoea
3. HRPsL lysocline 3. Brachiolaria, Calanus, Copepodite,
4. oligotrophy Ophioplutus

4. Auralia, Elver, Euphasia, Leptocephalus

141. [T gH==A # Q HiT-A7 3UMEATH AT
FT Fsaad gfafafeca s3ar 82
1; m, MR, Heole, AlAr ™car

Fhe, faegd Y, 3T AE, Wl FAcEd N ,
1. HWbdddh— {TodHET — ddlell —HH
qdl Sifiel, Edote, delrdlA, @R 2 A
2. JI&1dH aé|—*m Q:“Eh—* dld[s] — Y
TeToldsd, <, Uissh, cdall o A
3. RS — dd ASiA— Fhds — T

4. HATH — FATHIN — FH — ZaNTT

144. 5T 367shAT A fhTH Foll TATATRIT I&H
dAuT A9l AT & Tolhedd 3TIAX UIvs
T & B 8?2

e i B




144.

145.

145.

146.9 «ch's 12

146.

147.

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

EFAIfeIAISe] H{ehidl, g Y dUT Siifdd I8
TohdT g7

l. HGTeAAT 2. Wad

3. SEATA 4. IaHA

In which of the following estuarine mouths,
the  hyperosmotic shark, Squaliodon
sarrakowah can endure and survive?

1. Mahanadi 2. Irravaddy

3. Brahmaputra 4.  Gautami

G &  TAe HAgEHAAl H
TATATAOT & dR H T =™ TURPT e
giqA A, Rl I foger [dEoT I[one
1x10° g3t @&, ufa & 8, HT Gledsfed
Ofesd afd  (GeTAT  FUETAROT  afd af

Fgolldl g) T g, oId Hdal [hed &I HlCS

20 ATSehI Al §?
1. 1. 9fa & 2. 5. gfa &
3. 10H#. gfa &= 4. 20 gfa fea

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

— _5 o A %
coefficient I1x10” cm™ s when the surface

film 1s 20 ym thick is:

1. 1md’ 2. 5md’

3. 10md’ 4. 20md’
HAEIAHG STeledel U 3adlc & adaay

garell, Fe(+1I) - Fe(+III), Cr(+II) - Cr(+VD),
Mn(+II) - Mn (+IV), d4T S(-1I) - S(+VI), H

33

147.

148.

148.

JTFATRIOT  GEATIT T Tdoiddr

3T
ShHRL.
2. 9¢d &, §¢d g, 9¢d &, 96d &
3. "ed g, 9¢d &, "ed &, §6d o
4, ¥¢d §,9cd g, 96d o, °cd o

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

1. decrease, decrease, decrease, decrease

2. 1ncrease, increase, Increase, increase
3. decrease, increase, decrease, 1ncrease
4. 1ncrease, decrease, increase, decrease

SIITFAISS ol °cldd o Uch HHST AT HTI

ST gl T & @ Idd FYA/FUAT FT oA

A Fe gl Adel HMHg & 935 & I
ST &

B AR = gl g 3cureT & afea
AT |

C SIICH & TIT HTaeTeh ollgl 1:100 (Fe : N)

el

D Hdg H 3% 3cUlcsd AFdoel sgeAdA
&Sl T g WM TAT N,O T JTROT M|

1. AdATB 2 B, Cddr D
3. HMEFC 4. HMH D
Ocean 1ron fertilization 1s considered as one of

the potential means to decrease atmospheric
carbon dioxide. Pick the incorrect statement /
statements from the following:
A Huge areas of Fe depleted surface ocean
water occur
B Added Fe will promote export production
C The iron requirement is 1:100 (Fe : N)
for diatoms
D The increased production at surface will
intensify oxygen minimum zones and

enrichment of N,O
1. AandB 2.

3. Conly 4.

B,Cand D
D only
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149. T &1 gAfaaT ¢
gdTel W | A | BrEbe 9o S H
RTINS dlg 3cadul
wEPpRISe | | B | grR Fer & Sa
fAus 3cdTgehdl H T &
Fe-Mn (i) | C | sifras @e
HIRATSS STelreA &g Siel
GISE]
Y Fewreeg (V) | D | g ifeas o«
G
I. (i) - A, (i) - 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

149. Match the following:

150.

Coral (1) | A | Intense upwelling

aragonite of phosphate rich
water

Phosphorite |(11) | B | Clear waters rich

nodules in biological
productivity

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

deposits hydrothermal vent
water

Massive (1v) | D | Deep oxic water

sulphide

deposits

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

HEd Foll IRAdd & FSHIAN HGIGsH o
HAGoTl H HeldSC &I HTEIUT JalTHI

JRGES]

3Tehsl &

qry, [deldeT & gcd o

forT fordelt FFd FoT HT TR &2

Ca’*dhr g

Ca** &1 gihaar T

adl =10 x 10” #Arer 9T Teh.3T.
CO:~ &I HgdT =400 x 10° HArer gfad fh.am.

b =0.25

CO3~ T |HIAT IUTh = 0.01

Ca”t g

I T HFd Foll= -553.54fh. 5.9t Alel

CO3~ TTAT & AFA Foll = -527.9 fh.Sufd

ol

150.

CaCOx(s) EXTAT T HFd Foll = —1128.94
foh.S1.9fq Arer

R @ [&RT®) = 8.314 S{.ufd f8aft wfd Arer
T=27°9.

. 15 fF.S9fa Are

2. 1.5Th.ufa Al

3. - 1L5Th.SLfa A

4. 15w ufa A

From thermodynamic criteria of free energy
change, calcite 1s predicted to precipitate in
seawater. What 1s the free energy requirement
for the dissolution to happen with the
following data?

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

Concentration of COE_ =400 x 10° mole/kg
Activity coefficient of Ca™ =0.25

Activity coefficient of CO5~ = 0.01

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

Free energy of formation of CO5 = —527.9
kJ/mole

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

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

T =27 C.

1. 15 kJ mole™
2. 1.5kJ mole™
3. —1.5kJ mole”
4. —15 kJ mole™
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[ FOR ROUGH WORK ]
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