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1. Feas puwr & walht g amewal! ) g dew | 1. [n sl air, feaprance of a bumning incense stick will
Frr T e gEarE) ot ewdt @ e ge ety | e smelt by an observer quickest when the

experiment 15 carmed oul a1

. g e g ey e A . : .

7 S et ' '1 2. hagh altitede and low air temperature.,
e g [ e b 31, low altitude and foer air temperalure,
3. 7 g 3 =g o 4 © 4. highalitude and high air temperature.

4. e gen T Fe anwe ¥ j
2, How many squares are there in this figore?

‘ L. fow altitude and hagh ar tempecatees.

2. fmd o at é?
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3. gw TErEl wew A sww s are sl 4 fzv| 3. A mountain road has 3 sections of different slopes
B oolegwlior ower & R‘# bl T e A e as shown, What 15 the average slope sraf the eniee

moggr g 7 chimby?
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Lo ] 2 (U <m <L)
1o 4 3 (3 <m< (L) ,
] 3. l<m<v3 4. (I3 <m=]
3. lem=<y3 4. {13 =m=1

4. frgEry ) e veE BT T WS ¥R T 4 Which of the  following  graphs  shows  the
o FEr amn §F 5 sl oA e 5 concensration of 3 sugar solution a5 a function of the
FiT G5 waET & Wew T Fo fwd o cumulative amount of sugar added in the process of
FawT o ey @ gt o Rvd @t wel ewfar preparing 2 saturated solution (the: temperature
g7 renining constanty? :
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. There are sand-piles which are geornetrically similar

but of different heights. The ratic of the masses of
the sand comprising two randomly chosen piles will
he equal to (he ratio of the

pile heights.

sruares of the pile heiglis,
cubes of the pile heights.
cube-roots of the pile heights,

S el b —
- et )

There zre two identical vessels of volume F cach,
one emnpiy, and the ollier containing a block of
wood of weight w. The vessels are then filled with
weatcr up to the brim. The two amangements are
shown as A and 1 in the figure, If the density of
water is ¢ and g is the acceleration due 1o gravity,
then

Acand B have equal weights,
A s heavier than B by an amount w,
A 15 heavier than B by an amount Fog — w,
B3 is heavier than A by an amount Feog - w.

[T I

If the father has blood group O and the mother has
blood grovp AB, what are the possible blood groups
of their children?

O, AB, A
AB

0

AR

R

A,
B,
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8. Nueclei of "P and 'S, accelerated through the same
potential difference enter 2 unifommn, [cansverse
magnetic feld (2 =15 for Pand 2= 16 for 3. As
they emerge from the magnetic ficld

Rk o

both nuclei emerge undeflected.
2P is deflected less than *°S,
2P is deflected more than *°S.
both are egually deflecied.

.~ A person chewing a bubble gum did not experience

ear pain in a jet plane while landing whergas another
person not chewing a pum had ear pain. The reason

could be
1. chewing gum 15 a pam killer
2. chewing equilibsates pressure on both sides of

L)

10, The

the ear drum
chewing gum closes the car drum
chewing distracts the person

reason why a lunar eclipse does not ocour at

every full moon is

I

2.

L
4.

the position of the sun is not favourable at all
full moeons,

the orbital planes of the moon and that of the
carth are inclined 10 each other by a small
angle,

the shape of the earth is not & perfect sphere.
the moon reflects only fram one hemisphere,

11. A boy throws a stone vertically upwards with a
certain imitial velocity, Which of the following
graphs depicts the velocity s & function of time, if
e acceleration dus (o rravily 15 assumecd (o be
uriform and constant?
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12 A rigid vniform bar of a corlain mass has two bohs
of the same size, but with different densities p and
2p suspended wWentically from s ends.
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13.There are two points A and 4’ on the equator at
longitudes 07 and 30°E, and twa other points B and
&' on the same longiludss, respectively, but at
latiude 60°5. The distances (along the latitwdes)
berween the points 4, A" and 8, B are related by

. Ad'=BA' 2.
3. .m*=u‘3}33'
14.

AA'=2 BB’
4, Ad'=(v2) 8B’
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A =4
Water 15 flowing through a mbe as shown, The
cross-sectional arcas at A and C are equal, and

greater than the cross-sectional arca at B, If the
Ao is steady, then the pressuee on the walls at B is

I.  less than that at A and that ag C.

2. moere han that ac A and that an C,

1 sume as thet at A and that at .

4. mone than that &t A but less than that at

15.Miatch the bavo Lists
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. The "C dating method is not usually used for dating

organic substances older than ~60,000 years, because

such objects rarely contam carkan,

such ohjects accumulated "*C after their formation,
in those limes there was no production of ©C,
most of the "C in the sample wouid bave Jecayed.

e L L e

. A seismograph receives a Swave 04 5 afler it receives

the Favave. [fthe velocities of 2= and S-waves ane 7
ks and 6 ks eespectively, then the distanee nFlhc
seismic focus from the seismograph is

. 2520 kmi
I 7070 km

2. 42 km
4. T2 Ekm

. The decay of a radivactive isotope P produces a

stable daughter sotope D, The ratio of the number of
atoms of 12 to the number of atoms of P after 2 halt
lives wostld he

[. 1/4 2. 34
3.3 4. 2
o The scatter plots represent the valugs measured by

twa similar instruments, Point A in the fieures
represents the true value. Which of the ollowing is a

correet  description. of - the  quality  of  these
MEsurements?
"GN T
"k._. .'___---.F__.-' .“-F«.E'___-"'II
Tig 1 Tum, 3
1. Fizxl s pood accuracy, good precision
Fig. 2 : pood accuracy, good pricision
2. Fig:l :poor accusacy, poar precision
Fig. 2 @ good accuracy, peor precision
3. Fig.l :poor accumcy, good precision
Fig. 2 : poor accuracy, poor precision
4. Figl :poor acouracy, podr precision
Fig. 2 : poor zoouracy, pood precision
. Even though the cencenteation of COy is the sume at

a3 level and at high altitude, the photogynthetic rate
is higher in a plant grewn at sea level than in a plant
{of the same species) grown at high altitude. The
reasen [or this is

light intensity 15 more al sea level.
temperature is lower at higher altinade.
atmoapheric pressure 15 higher at sea level.
relanive humidity is higher at zea level,

ol e
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| PART B |

What is the lithostatic pressure at the base of
a 35 km colwnn of granitic crugt with an
average density of 2.8 gmce?

L. 8.2 kilohars 2. 5.6 kilobars
3. 9.8 kilohars 4, 7.2 kilobars

Which of 1he following represents the corvect
relative abundance of elemenis in the Earth's
crust?

SixrFerAl>Cax> e
Q=pl=FexMpg={ax5l
D=5i=TFe=Mp=Ca= Al
Q=8i=Al=Fe= Myg>=Ca

e B

Which one of the following i& a common
response of recks 1o increase in pore-fluid
prassure’

1. TFoelding 20

3. Fracturing 4.

Melting

Shearing

the

strasses, then a hydrostatic state of stress is
characterized by following conditian:

principal

oy = Oy =
&, =F, F 0,

F, 3 OF, 27,

da b

(F, = (F, =,

Andean mouniains = Adlantic Oeean — San
Andreas fault represent one of the following
sequences of plate boundaries:

1, Constructive — Destuetive —Conservative
2. Destructive - Constnictive —Conservative
3, Conservative — Constmuctive — Destruchive
4, Conservative — Destrociive — Canstrugive

What can give the best idea about the source
rock of a sandstone”

Palagocurrent analysis
(Tin 5128

Lithic fragments
Weathering index

Foleb Bd e
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There are many mechanisms by which saline
fuids can cause disintegration of rocks.
Which one is not & comect mechanism?

1. Crystallization pressure of salt erystals

2. Chemical reaction berwesn minerals
and saline fluwids

3. Hydration and expansion of salt crystals

4, Thermal expansion of salt crystals

Which one of the fallowing chemicals present
on the landscape 15 the meost effective agent
of chemical weathering of rocks?

I GEy 2. Na
il [0 Ha0

Littoral curment dircction can be precizely
determined by

convexity and comcavity of the coast,
pattern of beach ridge and swale complex.
gpil shape and carvatues,

presence of protruding dalias

Fola b

The wavelenpth range of the microwave,
region of clectromagnetic radiation is

Uomiin 1o 1ot

l. 04100.7 gm 2.

3 13103 ion 4. 3to 14 gm

Desert pavements are surfaces characterized
by a laver of coarse gravel. These are formed
by

1. mechamical weathernmg and rermoval of
sand and silt by rain water.

2. mechamical weathenng and downward
movement of sand and silt by eluviztion

3, mechanical weathering and removal of
sand and zilt by dedlaticn

4, mass movement and winnowing by
pround waler

Qwver the last 1000 years climatic trends on
the plobal scale have not been affected by

1. changes in orbital parameters.
2. wanation in solar activity.

3. human activity,

4, El-Mino Soulhern Ozallation,
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33. Cresceni-shaped barchans tend to form when

1. tranzport rates are high or sand supply
iz limyited.
2. ransport rates are high or sand supply
15 unlimited,
3, transport rates are low or sand supply
15 limieed.
4, ransport rates are ligh and sand  supply
is untlimmited.

. Hezdward erosion is respensible for

L. inerease in the stream leneth and
inerease in catclunenl area.

2. increase in the stream length and decling

in slream gradient,

increase in the catchment area and

increass 10 stream gradicni.

4. merexse i streaim slope and stream
length.

Led

35, The metconite group which most closely
matches the composition of our solar sysiem

5
1. Orndinary chendrite,
2, Carbonaceons chondrie,
3. [ron mateosite,
4, Lunar meteorite.
36 Platinum group elements are

lithophile only

shalsophile oaly

sideropiinle only

Dol chaleaphile and siderophile.

Fu ek O o

37, An igneous rack comprising predomi-
nanily of quarz and K-feldspar can be

clazsified as:

1. Crabhbro 2. Granite

1, Peridotie 4. Tomalite

38, The concenteation mn wi?, of ¢omemen galt
all) inosea water iz
L. 3.5 S
3. 35 4, 2.8
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39, mewEl @ s T wiawe argihg | 39, What is the percentage of the total area of the

Hlew 57 ¥ 7 oeean that overlies the continental shelf?
[. 4% AR T 1. 4% 2in 5%
3. 15% 4, 1B 3. 15% 4. 140

40 e R ey e 40. The natural remancnt magnelizations in two
' T ':"Em' [ L - aﬁ" _.E ;‘ W“'q";ﬁﬂj mk Ll.'nitﬁ L'lf thﬂ' SAITE ag\':.' hut !ﬂﬂa[ﬂd al

5

e B FETTaT HAT ; differsnt latitudes have the same inclination,
Gl AT but differ in declination. Then the rock wnits
hanve underghne

1. g ger ot st geffaeT &

2, el e g g o 1. both lengitudinal and rotational movement
3. oo ae o ﬂj.:_;ﬂ.'; e 2. longitudinal, but not rotational movement

4, 7 7ol g 7 el ma 3. rotational, but not lengitudinal movement
’ | 4. neither rotational, nor longitudinal

movement.

41. & W gl A ¥ B W v gEety oY | 41, Two rock units A and B of identical magnetic
= ¥ aiv sEnE gy o g (da = fu) ¥ FET character and located at latitudes g, and gy
ey & et & grawim W A W G e (@ = ¢u) respectively, are magnetized by
frd ot & ra A w TETT R induction in the Earth’s magnetic field. Then

the magnetization in A i5

B & gweT & 7T

B & gewd # FeE 97 e | 9T

B & =T AW o7 amne aina

B & g o 096 7 Fenhe

identical with the one in B

stronger than in B, but dips gently
weaker than in B, but dips steeply
stronger than in B and dips steeply

i o
g Leb e a e

42, Ay TR, YT T Tof wa B phwwar | 4% 16 p, g and p are the resistivities of sea
FHE Doy Py 7 pr £ A P # # whamy waler, ground water and rain water, then

o 7 which of the following statements is true?
I, pu<pe=

Lops sl 27 ot p:‘-‘:g:

1- |:J|.:-" I:']H{ F'r 3. p}.‘: p!::l. p:

s I:"g_-} Pr 4, [, = pu_‘:h P

d. ps> g™ pPr

43, war ¥ Foe few ydmfe seat @ geer § | 43 As compared to near surface  peological
g ¥ fewm gtwRe met o el targets, the geophysical response of deeper

wialET gealogical targets will have

1. e amgrs & aeveerg = 8 1. larger amplitude and longer wavelength
2. w9 s T HE FeTeEg @ at g ﬂ:::tll;: :zpii::cdic aug ;::I:xagﬁ; v-:u:lcngth
I, FH HEW F goTerEy ® et ) : ?éugm plitude an. P wave-

% TRELRES = &l 4. longer amplitude and smaller wavelength.
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Y pE P ogEeEs ME T UE R gravar 0F T
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3P g% mavEsy 300 d

4. rw P moer 300 & 5w e A T rw §
TRl 30° @ oW g A

W o ST 3 W oner onar B

—

bl T ol ol e e o e e
2.y TERCEE §R A 7T # avev
T AT

S L L e
T R

4. T TET I T gET W WO

Lk

F, H @V, &7 ageer 85 7 owd S 7

WY Few wiEw 8w ey w8 o # e

L |F|=|¥]+|#]

2. FaF=FVxlr+H«+H

L O FaV.H =0

4. F=Fu«H

s o ary miet # g verd e 2w # o

me o wEE UgE we vy dR-ol wn o
wE # 2T afnlEar g 8

i uEET B O§IW
Fry T

1. menrer gl
2, seEerer vl
4, Flter—geer e

AR fEEr  wwedt @ weedifi gedt Ay

Frew e & & whh-wr oy gifew w9 B ?

l. P-gvr 2. Serer
3. Towfea avn 4. et Fen
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44. A P-wave incident on a reflector at an angls
107 is reflected back into the mediom as

[. a P phase a1 307 and an 5 phasc at an
angle greater than 30°

2. a P phase at 30° and an 5 phase at an
angle less than 30°

i, Pand 5 phases at 30°

4. aF phase at an angle greater than 30° and
an 5 phase at less than 307

43, An sostabically compensated elevated land
meass 15 associated with

|. smong negative Bouguer and frec-air
anormlies

2. strong negative Bouguer anomaly and
almost no free-air anomaly

3. almost no Bouguer anomaly and strong
negatye free-ar anomaly

4. almost no Bouguer and frec-air
anomalizs,

46. F, H and F, ihe wvectors represenfing the
Eanth's magnetc feld and s horzontal and

verlical  components  respectively,  are
cotnectsd by the relation

L= ]

2. FuF=VzxVF4+H=xH

. FxV.H=0

4, F=F=H

47. In some materials the strain does not reach a
stable walug immediately after the cpplication
of stress, but riscs gradually to a stabic vale,
This type of strein  response  is i
characteristic of

clastic materials
anelastic malerals
plastic matenals
visoo-alastic martenals

Eu L fad

48, In 2 madially homagencous and  isoteapic
cari, which of the following waves will not
b generated due to an earthquaboe?

1, Pewave 2, Bowgve

3. Scatterod wave 4, Sorface wave,



4,

al,

P & & frawl Bitre @ gmm 87
1. arhE == 2. T HE
3. G ditw 4,  Fa ARw

#7

1. FBridt 2. Eme
3, farT 4, T
51, qudft & gonl @ s ol s @ @ s
218" ¥ 24.4° 7% FW HTderT & vEwnr B
1. 19,000 o 3. 23000 &
3. 100,000 7 4. 41,000 =
52, geeen S W WOTES ® HUCEw W s
aifirer Fw e W ot e
1, v am 2. o
3. dfeiw qrae 4, T woE
53, wyE ardtees i v 78 STe Fa e sl
l. wd 2. wrEEeRr
31, HEmeRar &4, e
S4. rfet-Aa-wly ¥ wE Rl & T (TnT
o @ wT el #) # wEt Fw e s
e w gim err 7
1. 28-45-11.0=3.35
2. 28-55-110-435
3. 28-11.0-55-4.5
4. 28-45-55-11.0
55, ZXRn W L Po # smm g awre B #
1. R amery
2, T s
3. 3TERT arwEy
4, FoEERT wuEs

.
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49, Which of the following has the lowest value
of specific heat?

. Imnecr core 2. Outer corc

3. Lowermanile 4. Upper mantle

. Amongst the following minerals which one
has the least number of powder diffraction
peaks?

1. Gypsum 2. Halite
3. Zireon 4, Quarlz
51. The tilt of the Earth's axis of rotation with

respect to the plane of its orbit vanes

between 218" and 24.4 over. a  period  of
about

1. 19000 years 2.
3. 100000 years 4.

23,000 years
41,000 years

The surface expressien of the lithosphere
descending into the asthenosphere is known as
. Islapd arc 2. Trench
3, Benioff Zone 4. Canyon

53, Tmpact of ocean acidification will be
Maximum on
1. Corals 2. Foramimfera
3. HRadiolana 4, Diatoms

84, Which one of the following scquences
represents the correct density order of the
erust-mantle-core and bulk earth, respectively
{density in gmiom*) ?

28-45=-11.0-53
2R-55-110-45
28-110-55-45
28-45-55=-11L0

o Lt b

55, Thedecayof 5 Ru 1o 5 Po isby

negatron decay
positron decay
alpha decay
clectron capiure

e i
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56. FEutrophication is an offshoot of increased
anthropogemic  aclivity.  This  phenomenaon
would, i the long run, tead ta an icrease i

environmentel assimalation capacity
habirat periurbation and retardation
oxypen effluxes

biodiversity

P S b

57, Inthe following prolilss of planklon produc-
tion and respiration, identify the points that
represent compénsation and critical depths

P o ®

.

" Dapth Integrated

§
£ |I :__.-' Phatesynthesis
i &/
i
ot
i
I
E
E
iy
1
[, Az enitical depth and B s compensation
depth
2. A is compensation depth and B is critical
depil
3. C s compensation depth and A is critical
depth
4. Ais compensation depth and C i5 critical
depth. - !

58. The process of nitrification can he described as

reduction of nitrate (o ammonivm
cocication of amnionitmn 1o nilrale
oxidation of ammonium Lo nitrogen
redduction of pitrate to molecular nitrogen

Rt Lt o

5% Which one of the following element's
residence time is less than that of the residence
time of sea water (107 to 107 years)?

1. Calcinm

2, Zing

3. Aluminiom
4. Magnesium
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4, "5°C

| o 2
3. 0.1°C

61, &y FTH T TF FOW F AW & A
A # wW O T www B, o T0° g 045 7
TMFETHF0E I R W ERTE

.

mEdf e ww [ T £

2. it wend & perl Felm e £

3. mend aert whewl @l goer
witmeae B

4, frh gtarf § sy dmrm T # T

Fiergy & aat senfhdl 939 & REET o

s &

62. 937 R @ e Tod g amTE W W A
gt ey sReefT @9 Bhw 7 1) e ol
FF g UAT W EET Bav & 5 T 99E

= ol g
1, g7 wiame o oief s & mey 32
X i et A wiE amve O wn gE

1, gand wlawl § g # gy & ad T
FEh wiEnf o 3 s # owr @2 f

4, Tl T f amne & anee & et 7
Foret wiAnd ¥ 3 s ® e mE

TR AarTe @ aWY QRN 4 e
o wardt el ware 250 Mo o =iE 200 d
el & 7 Owet e vt 4 Ao 5 ke E
ﬁ{'ﬁ?iﬁf#ﬁ’ﬂﬁ%ﬁ]’ﬂﬁﬂ[lﬁ* 10'm’
)<

a3,

1. Z00 2.
20 4,

250
2000

Lod
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i

61.

G2,

63,

Owerall, dav to day variation in the secd
gurface temperature in the global oceans ¢ixn
have & imaximum rangs of

W ko 2. 102G

3. 0.1°C 4. 5°C

The Bowen's ratio that measures tHe fatio of
senzible o latent heat fluxes feom the sea
surface 1o the atmosphere abowve, 1s 045 at
70° N and 0.23 at 70° S This difference is

breoanse:

1. the southem hemisphere receives less
radiation _

2. winds are weaker in the southern hemisphere

3. southern hemisphere is cooler than the
northern hemisphere | _ _

4. southern hemisphere has esser cu}al_uu:m_al
area and lacks the advection of coid Chmti-
nental air in winter

How will the following two parameters
change with latitiede keeping the wind stress
conglam? 1) depth 1o which the water 15
influenced by wind and 2) the surface speed
of the current

1. They increase with latitede in both the
hemispheres

2. They decrcase with latitude in both the
hemigpheres

3. They increase with Jatitude in the northem
hemisphigre and decrease with latitude in
ihe sbuihéni herilsphers

4. They increasé Wvith latinude in the southemn
hemisphers and decrease with latitude in
the northern hemisphere

During the southwest monsoon, the Somali -
cirrent that flows in the western Arabian Sea is
250 ke wide, 200 m deep with 2 mean speed of
4 ms”, The water flux in Sverdrups is (15v =
10°m* 8

250
2000

1. 200 il
i 20 4.
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64,

65,

67,

In polar regions, deep waters form in the surface
by cooling and sinking, The typical iemperature
al such waters 1s:

B R PR K i
SR ' B 4, -12°C

The freszing point of seawater

1. incrcases with salinity,
2. decreases with salinity.
3. 15 independent of salimty.
4. increases with evaporation,
. Cwclones are more prominent in the Bay of
Bengal than in the Arabian Sea due fo
1. Higher surface temperature of Bay
of Bengal
2. Stremger winds over the Arabian Sea
3. Large sediment deposilion by the
Himalayan overs
4. Large fresh waler input from land
Utraviolet radiation from the sun is mostly
absorbed by the
1. Troposphere
2. Qcean surface
3. Land surface
4, Stracephere
. Identify the comrect diagram from the aplions
given belew that shows the relation betwesn
relative  humidity (%6) in a cloud and the
equilibrium cloud droplet radius (pm).
1o 2 g
7 £
i &
1041 — 11—
T 8 W N
178 = 118 =
£ Z
3 &
ol i

T
a8 841 14 H [ E 1]
Ral:h-.t|,-.|'|--_|-—-":"=h A 1R.u=|':.:'m P
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6%, Which of the following surfaces would tend

7o,

o heat up the least, given the same amount of
insolation?

1. Meadow
2. Concrere
3. Rocks

4. Bare sml

The hortzontal scals and period of Rosshy
WA R SN

L. hondreds of kilometers and several
Teoiirs

2. thousands of kilometers and several
days

3, hndreds of meters and several months

4.  hundreds of meters and several years.
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W /PART C -l

71, (A) & 7% Cu-Ph—Zn mgal; frds @gge o @ s # ar
seper o e ST FENT W AT v T § 7P

L. Cua 2. b 3 In 4. Cu&FPb

(B3} [3idaze duve o & Sioe & or HENE T O F
l. ke 2. wyEdt wew @ wiw B

5. il wew we 4. v T A

() dhe v whid & o 7 7 3 99 F awed v w1 C H O # Buflt amor & s

gt
g &

0o}

e o wftg—wr o oavdas R A ewB L ILNL 7 IV &7 & &7 & piofena gwwr 8 7

1. FHE- T e—AT-uiT 1 AE-reeme—-addt Be-e
1. tfre—remme—in Se-iw 4, de-reerrmT—fe—iEt o

T1.0A) Ifa Cu— Ph - Zn ore deposit undergoes hydromorphic dispersion, which ore is expected to
show greater anomaly?

1. Cu 2. b S P 4. Cu&Pb
(B} The coal belonging o maceral group vitrinite dominantly contains

1. Spores 2 Cell walls of vascular plants

3. Oxidised plant material 4, Resin and algse

50T RDM 2—2 AH—2B
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() The figere shows a terary plot of C, H and O in the compositional fields of peat and coal n
relation to oil and oil shale

C{100%)

Which ane of the following sequences correctly represents felds L IL 111 & IV shown in the
above figure?
1. il shale — Anthracite — il - Peat 2. Oil - Anthracite — O shale — Peat

3. Peat — Anthracite — Oil shale = Qil 4.« Oil = Anthracite — Peat — 01l shale

72, (A) v mrEer @ 4 e g (111} B 4 F B e v o iR e 7

2. BT T avEeEod
4,  FOTEGE T AT

1. ETeeess 75T
3. FRTEGS T A
(B) s [l g F e F @ @7 e wdt ser—se @ gl (110) 7 (010 7w

gl & 7
1. oo R - L
3. R 4. et

(C) A= fas v eee wd) @ QISEE awor & | Tow o sy W) ) e

h '-i—li;: . & ! L]
& I, @ ,°
i & * 8
%
I-."'.'_."' 1° _"|'
¥ar ¥ ne
i3 (4}
- L] L 5, n - L]
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72, (A The Miller Index {111} ina normal glass represents which anc of the following crystal

formse?
1. Dodecahadron & cube 2. Cube & Pyritohedron
3, Dedesghedron & Trapezohedron 4, Ocwahedron & Tetrahedron

(31 Which one of the following crystal systems shows both (110} and {D]i] planes in
their diffraction patiern, scparately?

1. Monochnic 2. Tetragonal
1, Ovthorhambic 4. Cubic

() The figure below represents a erystal lattice. Idenlify ils corresponding reciprocal katlice

e

L] L
(1) % (2} "
& N
] L]
L] L2
3 1
|.1'!-'_.‘ 1“'.:'.’
L & h*
(3} (4)
- | ] - & & -
|1-'v-'-'|— -.-\.-" [ ] (] ;“'i‘ e @ &
1 bl
T3 (A) R gy e AR v e ot @s F @ gaer @R s ofew oF s ofites @t ot

el wF owlienen By ey § d we g v
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(B) ¢& el ara-vear & gt geapwl g weoew fee gey Qe @e) & guig w F o owl

FeT W OEYr
A e m" 2 ""i’ . .-"1
e T St S ol T
[ e '-"":.: o Wl g
A I ‘-‘-“_'.__a- Tl o o ‘___.r e
o at g 'J-.'-"'.-_-"-_J' Iy, ,'-.’l i o
Foa - ,.",‘J 1 .-l,.""_ ] - o ﬂ"
f".-‘:i.-".‘ __.-""It_.-"':.--"II .-'_, 'r Il‘a"‘.-‘:.__.- __."._a
,I'rii"ir"a' a"__ o i’ii P ‘a“.- eF
fr-’"’r”i‘:ﬂ‘:l r:.:'.'_ -ir:-' - rrr’ri o L
L] (L]
1. s georel # o soc ma &
2. T gEEE A e amnew § | (e we e 8
3. g (i) & 9 gwe w8 § T gvwe (i) F w9 awrew
4. FEHiE (i) & FH ST T O (i) @ #9 ove 70 F

(C) w7 =F afders ador 5w afEal & a2 8= F ovaifler g ggerd See

foe gwT @y wwar @ 7
—_— e
S —
AL — i
=T —_—0
(1) (i)
1. (1) — gwwdlam, (i) - oo 2. (i) - grwErE, (i) - gREEE
3. (1) — wvm, (i) - TeeEE 4. (i)~ grEe, () - s

73. (A) Which one of the following figures represents the correet directions of normal stress (o) and
shear stress (1) components due to foree *F' on the given plane AB?
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(B} The following figures show the bedding cleavage relationships on twa different outerops of a *
folded zandstone bed, [dentify the correct statement

S — —
PR ST e ST W R e o e o
S s a
= L L
- Cleavage T i a
i 7 .
,,,,,,,,,,,,, L
LA A L ) ¢
L o ¢ ¢
o A s
. r "
s s e, PLE M T
r i
L Dedding L el P
T R e e L e Ao - L
% ) - = I e e
g e Ul DRt e T et e
aaaaaaaaaaaaaaaa
aaaaaaaaaaaaaaaa
aaaaaaa e, S
aaaaaaaa . T M
aaaaaaaaaaaaaa &
aaaaaaaaaaaaaaaaa
aaaaaaaaaaaaaaaa
................
S L Pl e LN R FLIE A PN, L

Sequences at both the outctops are overtumed

Sequences al both the outceops are right-side up (normal )

Sequences al outerop (1) is overtumed and right side up al outerop (1)
Sequences at outcrop (1) is normal and overmrmned at outerop {ii)

P o e

() Which of the following two pairs of strike slip faults are expected to show
transpressional and fanstensional deformation in the overlapping zones?

—_— ST
i —
— =="
——
===
(il 5

1. (i) ~-transpression, (i) - transtension 2. (1) — transpression, (i) - (ranspression

3. (i)~ transtension, (ii) - ranspression 4. (i) — transtension, (i) - transténsion

Td, (A) Boeee 7 ffwaieal & qw 7 iy @ong & an o B o B sl F oy wet ARl E 7

I Efﬁ%ﬁﬁmwmawmﬁgﬁw#mﬁ
{

2. Rax Ragy @ ghr a=lelRe o arege Rrog 83 9 3ga ¥
v Wy &

3. B gy o v g @ gey qedt B 5= T Beww T
Bt & sl =Ry

4. fomgw & fww sl wenf & o f fvvew @ ¢OW T SFaT AT
# gerr o s ¢

(B) S & & ST qET qriET fIemT a7 99 7 anaw 47 Awe—aiie o Rer
7ol war 7

1. T ey 2, #e-ad 3. TFTT 4,  m
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{C]E’fﬁ'ﬁ'ﬂ?-‘:’-—fgﬁfEﬁ#ﬂ?ﬁﬁﬁﬂﬁﬁﬁﬂﬁﬁgﬁ#aﬂﬁﬁwﬁ?ﬁﬁgﬁmﬁﬁﬂﬁﬁ
ﬂ%’ﬁﬁﬂﬂmmm?ﬂ#m#mﬁb :

1. &g gean 1. FrEmrE-aTE gear
3, OOUGY FE 4, qivy geE

74. (A) Which one of the following statements about the past and present extent of ice-caps
and glaciers is not true?

1. The present area of volume under the Antarctic ice cap is roughly six times more
than those of Greenland icecap

2. During the last glaciation the Antarctic and Lauvrentide ice caps were identical in
terms of area and volume

3. At the maximum extent of glacial ice about two third of the Earth’s surface was
covered by ice-caps and glaciers

4. Unlike during the glacial periods the extent and volume of ice caps is maxinum
today in the southern hemisphere

(B} Which one of the following proxics does not provide a near annual ambient  tomperature or
precipitation record?

1. Speleothems 2. Lake varves 3. Treerings 4, Corls

(C) Pre-Holocene events that coincided with the destruction of northern hemisphere ice shelves
and release of large volume of sea ice, icebergs and fresh water into the peeans are known as

. Heinrch events 2.  Dansgaard- Oeschger events

1, Younger Dryas 4,  Bond events
TS.{A]grfﬁﬁ‘ﬂwaw:}'awaﬁmﬁﬂiqﬁﬁwﬂ'ﬁase--maﬁwawmfmé?

)Tt e 1 | o e T e 4
i = [ T o At ] C Tl T 24
e e ) o e o o e e T T e -
w;#ﬂaam}aﬁ—ﬁ}ﬂgﬁ—m—ﬁ:mmﬁ

s

(B) o v gz dmn AFRe pRfiw 99 3 Tl wear & de—egEry andT § aa-aa
[T Eww g 7

1. aifeehs v oargaorseaie 2 aifulmEeiedty 7 hEle

3. pew-Geavn ¥ A 4. afefuEdedT T FevEe
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(C) diafde & ¢iwaiage Woerlt W o Sl @9 tResiarse owite & e ey aven
B e & & ateer oot miavenTT vear & 7
1. Ca+ 5 =Na+ (MgtFe)+ Al 2. Ca+Al+ Na=(Mg+Fe)+ Si
3, Ca+ {Mz+Fe) + Na= Al +51 4. Ca+ [?-,-Ig-l-ch +51i=Al+Na

75, (A} Which amongst the following mineral sequences depicts the increasing metamorphic grade of
argillaceous sediments 2

Biotite — Kyanite — Gamet — Staurolite — Chlorite
Chlorite = Gamet — Biotite — Staurolite - Kyanite
Chlorite - Biotite — Gamnet — Staurolite — Kyanite
Gamet — Biatite — Chlorite — Kvanite — Staurolite

o Sri bl —

(B) If @ gabbreic magma assimilates pelitic country rocks, which minerals may develop in
the gabbro pluton margin?
1. Olivine and Clinopyroxens 2. Orthopyroxens and Nepheline
3. K-feldspar and Nepheline 4. Orthopyvroxene and Cordierite

() Which one of the following chemical substitulions takes place when actinolite is converted to
hornblende during greenschist to amphibolite facies transition?
I. Ca+8i=Na+ (MgtFe)+ Al 2. Ca+Al+Na={Mg+Fe)+ 5i
3. Ca+(MgtFe)+MNa= Al <5 4. Ca+(MgtFe)+5i= Al + Na

TO.(A) yee sl fvermr & g oo @ wwgbr o B9 G o gowafaele svenw E awe
frber g & | mEglely widew iy swEte e e dF B £ ) dtww ammer &
= 4 8 wls e e o svafle e wem & 7

B (ST 2, Froawr oiERer
3. mietee 4, TEE BREET

(B) W smrwre! F Raene whffow 21 @i ¢ srptmes fitven o Py &v o e
FE Hl-wE § 2

\. 95 Sl S F o

2. @ wrer F Al alwtes

1. EEET GrT T e FEeny

4. TR ® A o sy Rl Wa v e § s
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(C) Fefapm 7 wver FAmoer s\ #1 JRE Fgv o8 T £ -

e OfF AT AT 7 T et e
T oy iR saE ¥ S e Ry
Fftrm oy Bl afTE 7 AT aiela Ry
T Oy FRA e § W o Rl

N

76. (A) Paleoenvironmental interprefation employing microfossil records is the key imput in
petroleum system analysis, The continental marging are the potential areas for the
hydrocarbon exploration. Which of the following microfossil groups iz expected to be
maost abundant in marginal sediments?

1. radiolana 2.  benthic foraminifera

3. conodonts 4. planktic foraminifera

() What are the principal factors controlling the morphological charactenistics of benthic
foraminifera and their distoibution in marginal sediments 7

sea surface salinity and temperature

diszolved oxygen in water column

vertical temperature and salimty gradients

sea bottom oxyeen condition, organic carbon flux and bathymetry

o b b

() High abundance of elongated and flattened benthic foraminifera indicates

high organie carbon Mux and low oxygen condition
low organic carbon flux and high oxygen condition

high arganic carbon flux and high oxygen condition
low organic carbon flux and low oxygen condition

T7. (A) wErerdty war, Feay (7 el dlamd #F Sers § qeraaeg wews s FuieT 5 gEw
feemt & gy el ET @ A ER 7

A

1. sl 2. R 3. zaidlE 4. s
(B) e mawmT 7 oy (e Amw g g g 7

45— 53 fo 7 0F smverEioer & Siiaw 3
11-12 By of g swereiesr & s anifvsr &
25 - 20 fe of of smeTsicwr o sl &
45— 53 fap onf oFf T o ot W el &

< el Sl
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(C) et ame & WR-aeTHies T & 3T 4§ EI ATCTEeT o Sy
s w g sty o 0 9T 5 B0 £

S G T GEEy U9 T aaitr & & ger
EF A a7 TEeEs v gAlar yeE S 3 g
FETE T TF uEr yE & & E

3% o g SfEed gdREw @ aguieT

e

77. (4) The ocean seaways/gateways play 2 critical role in the evolufion of global acean circulation,
climate and marine biota. What is the approximate timing of closing of Panama [sthumus ?

I. Miocene 2. Pliocene 3. Eocene 4. Oligocene
() The opening of the Tasman Gateway occurred due to the separation of

Australia from Antarctica duning 45 — 53 Ma
South America from Antarctica duning 11 — 12 Ma
Australia from Antarctica dunng 23 — 30 Ma
Australia from Southeast Asia during 45 - 53 Ma

b R

{C) The development of Cireum —Antarctic Circulation and as a consequence thermal isolation of
the Antarctica trigpering global coaling in the Cenozoic, ocourmed duse to

1.  Opening of Tasman Gateway and closing of Panama Isthumus
2. Opening of Drrake Passage and closing of Panama Isthumus

3. Closing of Indenesian Scaway and Panama Isthumus

4. Opening of Drake Passage and Tasman CGrateway

TR A A By A e AL B, v Cow genliewr S @) FieTons Redlee & AHT S 89ed
Tt e gy et &

100
5

= [ A
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o
e
= i ST
o LG
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0.1

— F [degree of fractionation)
1. A-y=nd B-gewr C-50d 2, A-¥ETT B- 8T C-gower

3. A-TTE B-oewer C-ane 4 A-iEer B C-auE
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(B) Aft= wfyal @ A= gege antaba REE sftey! # @ wil ote ot veart
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La Eu Lu

A =T B=mfimiaes C-aaraee D-rifas

A —mfgw B— wre C-aige DR
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& Kkar

78.{A) Forabasaltic magma undergoing fractional crystallization, elements A, B, and C
i the fellowing diagram represent

00

ol

— F [dgres of fractionation}

Caneentration in mel
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A—incompatible; B—neutral; C—compatible
A —incompatible; B— compatible; C— neutral
A — compatible; B—neutral; C— incompatible
A —peutral; B—compatible; C—incompatibile

A B e

(B} From the following schematic REE patterns of different minerals, identify the correct

(<)

maich

;
)

A—gamet; B—plagioclese; C—monazite; D—amphibole
A-—plagioclase; B—gamet; C—monazite; D—amphibole
A—oplagioclase; B—monazile; C—gamet; D—amphibole
- A—monazite; B—plagioclase; C—amphibole; D—parnet

opapr

The following P—T diagram depicts four metamorphic reactions A, B, C, and D.
Which ene of the following statements is correct?

r T
:’ =l {:'J

s
|r

g -

o

A is a geothermometer and B is a geobarometer
B is a geothermometer and A is a geobarometer
C 15 a geothermometer and D is a geobarometer
D iz a geothermometer and C is a geobarometer

(=]

o]

TeZ

ke i [ -
- - ' i
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70, (A) B wwie mreen— s A ¥ @ wiwer avengs iEel @ ae & et maRier evar
#7

T = oy —
A, o
? rk‘"\. ﬂhrt:a = H' E‘ # F;:I-'I'&h.:.-"f
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= B, S i et .,
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(B} wrar aver & i AR sewd? daf F it T @ S-rew @ gge a8 8-
TR @ TAme e A R sl afvw de-s e £ 7

| - e o L e 2. EFieive-FRUE—aEe
3, AEslEE-Tle—ATEET 4, HONEE-TOREFE—TVET

(C) 2 dorftoras Rb (Dey = 0.01)8 72 awiffes @iF @ 10% T0-707 & 7% d95e w7 & |
TFe T o Rb @ wvenr o gl 7

1. 40 ppm 2. 20 ppm 3. 10ppm 4. 2ppm

79. (A) Which one of the following phase equilibria diagrams correctly represents the formation of
sub-solvus granites?

1 b i Uquidus 2 |Hede - —
s ] .1:;;_ H“"‘-H ] -"? J.-"“"' _.-"
i B ii{' ff’ L Saldus
—— L _,./""Jt
-, e f K
i . Sobeus L% O Sl “\\
rd LY I
Ab O Ab Qr
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E‘ e E‘ Y3
i [Zaldus
Soldus bt
ses | Km]




(B)
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B0 [A)

(B)

(C)

80 (A)

(B)

30
S-type granites are considered to have formed by partial melting of pelitic sedimentary rocks.
What are the characteristic modal mingrals in the S-type granites?

I. Muscovite — Sillimanite - Garmel 2. Homblende - Corundum - Acmite

3, Muscowite - Gamel - Acmile 4, Acmite - Beiheckite - Corundum

A granite is formed by 10% hatch melting of basaltic source with 2 ppm of Rl {Dg, =
(.01, What will be Rb concentration in the granite melt?

[. 40 ppm 2. 20 ppm 1. 10ppm 4, 2ppm

et O e et G o e ol o R el T L L T e
Fve & auad) iR o Belle g & 1 2 48 s st oF o sl 8 e
g whaer Beww goin & ety o ey wpst Wit argeeel @ e waive diee)
& ford Fey & @ e wew diares & wwa e 7

. e RS 2. Hemetar

3. SmrEw 4. 7 BREAET

Froy orfda ot vieae @ aae el g o oigal 36§ o R § § ar et 87
L. &P Regm-aniEEit wee 2. g gar gen—uniReR weEar
3. @rgen Eren-siiE Fem 4, wPTT SEE-FAE W

! wEl el arg @ e e 5 F @ g o wee d e g

1. o= ST O v - o T
3. gEg See-gae 4,  FiNEt St

Paleopgene sedimentary rocks are developed in the Himalaya, and the shelf basing of Kutch-
Saurashtra, western  Rajasthan, Tiruchirapally-Pondicherry and Eerala. The Paleogene
successions in these areas exhibit spatial and tempaoral variations in litho- and  bio-facies.
Which of the following microfossil groups is commaonly wsed for biostratigraphic subdivisions
of the coastal and Himalayan marine Palcogene sugeessions 7

I. Planktic foraminifera 2. Radialatia

3. Diatoms 4, larger foraminifera

The following list provides pairs of rock formations representing stratigraphic equivalents.
Which one of the following 15 incorrect?

Langpur Formation — Pondicherry Formation
Subathu Limestone — Pondicherry Formation
Laizong Formation — Kopili Formation
Langpur Formaticn = Eopili Formaticn

e Lt
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81.

LR
{C) Which one of the following formation is rich in lignite with its corect stratigraphic age 7
1. Palana Formation — Paleocene 2. Disang Formation - Eocene

3.  Subathu Formation- Eocene 4. Kopili Formation - Oligocene

-aii-}i'ﬁmE'i"-‘i"&'Ji']‘l?p_u--'.’J’i"i.&'?'ﬁf-a'ﬂ@ﬁﬂﬁﬁ@qﬁaﬁﬂ'ﬁﬁﬂﬁﬁmmﬁmﬁﬁﬁﬁﬁﬂﬁ?
F O o il o e A 1 TTaRE T S—TEEE goyT ® Bl §ed 8 |

(A) o v & a8 & B @ B w8 wi wE AR B 7

FNeE srEel # Wy SweEred Y o §
T Rl F @ e a8

vy, (e domgs T Aeege e w #
W SRy 29 E |

i e

(B} 77 weerw @ Fel—vafaen & a7 watlo =7 8 7
1. o fa 3, g e 3. wrfty word 4. ==
(C) 5 weend & amergwr & &1 A @ W S Wel B 7 OT

HEFEHRIG HE B e 9§
s T e of OO, § FeeT ot # i e g |

T ey § N W E
i o g T 8

Bt b

Limestone deposition plays an important role in carbon sequestration and climate change on a
peological timescale, Limeslones are polygenetic in origin and they can be detrital, chemical or
biochemical in origin

(A) Which of the following statements is not comect regarding limestone?

Calcarenites are found to occwr with quartzy arenites
Dalamites are formed afler limestones

The coarsely crystalling caleite iz called micrite
Fossil skeletal materials are abundant

s, o

{B) Which is not related to limestone depositional environments?
1. Reefs 2. Hadal Zone 3. Tidal flat 4. Slopes
(Cy Which statement is true for weathering of limestones ?
causes ocean acidification
has no effect on CO; sequestration on 2 geological tmescale

Favored in arid climate
makes groundwater sofl

e
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l. grweEm 1 SETEW 3. swiymekn 4 re—siug g
i 1”

If Earth's axis of inclination to the plane of revelution increases from 235 lo 245 A

then in the north pole region, compared to the present,

summers become wanmer and winters colder
both summers and winters became warmer
both summers and winters become colder
summets become colder and winlers warmer

st e

If 3W, and SW, are snnual and daily average insolations at a given latitude respectively, then
their maximum values are respectively observed at

Ind

1. MNorth pele and tropics Tropics and nerth pole

South pole and mid latitude

4z

3. Tropics and mid |atinode

Suppose the Sun-Earth distance doubles, Then relative o its present value the solar
conatant will become

. Twice 2. Half

3. Four limes 4.  one-fourth

2i
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83. (A)

(B)

(C)

£3. (A)

(B)

(C)

84 (A}

(B)

H= g F Ao e & wialh

1.  wilRE T ! i O e

1. EEERE 7 e 0T 4, [y 7 wETHT gEE
Tty wEe B

|, oF T @ TEuTeE HE 2. T HEOTH ¥ ReR R B
3. e wETTdr 7 el Ed 4, v Rew amme @ Rew @E gad

aitE @ aaT & ol #
1. e o : 2. e g
3. Rt 5@ 4,  EEPIE G

Getting the wet bulb temperature invalves

i. Isobaric and isothermal processes 2. Isobaric and constant volume processes
3. Isobaric and adiabatic processes 4. Adiabatic and isothermal processes -
Evaporation process is

.  anisothermal and isobaric process

2. an izothermal and constant volume process

3, an Isobaric and adiabatic process

4, aconstant volume and constant pressure process

Measuring dew point temperature involves an

1. 1sobaric process 2. izolhermal process

3. adiabatic process 4. isenlropic process

e e g o gl ] wrr arelt 1 FEemr EaT o anftwr BleT & o Ear @ e

1, 25°C @w 2. 1°C yow
1, 1°C 72w 4, 2.5°C oTmW

0.5 kg an(a}wﬁwawmm#q#mwﬁmmwnr#zkja?mﬁmmﬁr#r
s Gl GREET T @A 300K & ot #e-o suw w & 7 (LT T, F (@) 7 ()
g & s G # )

L =N 2. T>T 1. T<h 4. T,=14T,

5/07 RDV12—2 AH—3A
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(C) o7 areur} aever 7 vrft argevesl ¥ v e 5 gw W e o A g ow
ggi o ey v s www W, WL U8 £ o)

1. Hi=0, Bi=0, B¥3=0 2. H=0, Wa=0, #h=0
3. W\=0, Wy=0, BF5=0 4. W=0, #=0, =0

ad {A) I g of water evaporates in 1 kg of air in an isobaric process, then air temperature  will

1. increase by 2.5°C 2. decrease by 1°C
3. inerease by 1°C 4.  decrease by 2.5°C

(B} 2k heat is added to 0.5 ke air under {a) a constant volume process, and (b} an isobaric
process. I the imtial temperatures are the same and equal 1w 200K, then which statement
is correct? [ T, and T, are final temperatures in cases (a) and (b) respectively].
.. HR=7 LA S Y L I 4, Tyw 14T,

() I0H;, W5 and W) are the works done by a parcel of zir lifted to 1 km height in unstable,
newiral and stable atmospheres, respectively, then

l. Fl:";:'-"l}, WJ=U.‘ H".]"-:D‘ 2 F’:"ﬂ{l}. J‘Fz:'ﬂ, ”’J].-:"I.-l'
.-':- -I'F:_{l-. FF_"-:[}. ”’_] -ﬂ l'q. H’r-|}'|:|., H:'r?:'-" ﬁr .I::"I]}ﬂ

B5. (YT 7 1 3 Bw gt @ v 09 T-T= 1K a7y = 30K [ S oF & 2 8 a8
ol wat QT ARG g, T g, £ 07 G0 Awener e weaw TV, 9TV, B A

Lo gr=ge, TH=TP; 2 g1 =g TV=TH:
3 =gy TH=TI; 4, qi= g, TV>TH
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85, (A) T and T; are the temperatures of two air parcels and T)=T5 = 1K and 15 = 300K. Both
" are at the same pressure and density. If g and g4 are their specific humidities and 7% and
¥y are their virtual temperatures, respectively, then

L. qu= gy, IH=TV . L g <g, TH>TV;
3. qsgn TH=TF; 4. 17 g, TV 2TV

(B) In a tephigram, the co-ordinate axes repregent the variables

1. temperature and pressure 2, pressure and volume

3. temperature and entropy 4. potential temperature and pressure

(Y If9y, and vy are modst and dey adiabatic lapee m!.-:s respectively, and v, is the mmr::-mm:mal
lapse rate, which among the following statements is always truc?

L Yo YaYa™ Y. 2, TaSYa Ve
3 Yo e ol 4 Yu<Ya

B6. (A) NF‘H—HS}#—.'#EEW FO W AT Geae el wnt f o

1. ama & g2 ¥ 2. GEE @ e oA A

3. el WY oOw 4. —10°C g-20"C =i & &7
(B) v amq alen—as
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(C) = T qe e At &
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O T arity o T sl &
T # e e HYY B avE o £
T H TS W dUY @ ave aar 8

P it

86. (A) Ina thunderstorm, charges are mainly generated at

1. cloud base 2. cloud top
3. at freezing level 4. between —10° C and —20° C levels
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(B} Ina lvpcal thunderstoctt
l. mncgative charges are at the cloud top 2. positive charpges are at the cloud top
3. cloud wp is newtral 4. middle of the cloud is neutral
{C) When lightning strikes the ground
positive charge 15 deposited on the ground
negative charge is deposited on the ground

l

7

3. positive charge moves upward from the ground
4. megative charge moves up froin the ground

B7. (A) T I AEETR-agRET SioAd (e A o [ e & W 8 aeead a9 8 7

1. v&F quiElceE g @ 0y & Eigma 2. AaeR @7 siad gy
3. ENSO @ gafqesy 4. oreary gl

(B) v whage! wlimm & wy gy ovdlly wam! gve B Ao o Badhaer gt & (o :
xy,z WUEER v 7 onafer el & oy e 8 7

1. @Fax Rurd 2. wawy A
3. xT zziE Rwehd 4, x¥ yoEf Ruet A

{(C) Frer weesizgell werardly gioft o sirolitfs ofteefy o afeim sramy o anr &
L, e s 2. F awa wrw
3, ame 4. ol i

87. (A) For addressing which of the following prablems, a coupled ocean-atmosphere model 15 not
essential?

1. Predicting the path of a topical cyclone 2. Seasonal prediction of the monsoon

1 ENSO prediction 4. Climate prediction

(B) I & spectral model, variables are approximated by perodic functions along (xy.z2,
respectively, refer to zonal, meridional and vertical directions)

L. only the x dircction 2. only the y direction
3. both x and z directions 4.  bothx and y directions
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{C) The largest amplitude of interannual variability is observed in the following ropical ocean

hasin
1. West Pacific 2. Central Arabian Sea
3. Bay of Bengal 4. East Pacific

88, (A) ey &7 o view # miRT g @ tarly Ay g oF B #

. P amgT @ W e S § 2. v aegE @ e A A
1. fEaEgTF e T At ol # 4 Hid agee # v oW A T A

(B) wrveffar vy ATTRT 5 W i s JE e

1. & =gy aur & 2. T A oA
3. sifeEmt o 4. Rg-mEraE Gyw an &
(C) @ sErerr-TrgAves Fomet w1 Wm? #r 40w ww R o, o dfaw arer 100
5w s & agu
1. goaf 2, e o
3. T ay 4, T EAT T

88. (A) Longiiudinal extent of westerly winds in the equatorial region is maximum during

Summer monsoon time in La-Nifio years
Winter monsoon time in La-Nifo years
Summer monsoon time in El-Nino years
4, Winter monsoon fime in El-Nifio years

boa et

(B) Indian summer monscon rainfall has never heen excess in

1. La-Nifo years 2. El-Nifio years

3. Leap years 4, Indian Ocean Dipole years
(C) If 1 W m™ excess heat is added to the ocean-atmosphere system, then the global

temperature will increase by 1% C in about

1. ten years 2. fifty years

3. hundred years 4.  ten thousand years
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89, (A) vt Fridem o7 F 200 hPa 77 gERT.aTgT B ous pue W £ -

1. 7 gt og 2. W T o
3. wW EaE oW 4, T WOET R

(B) v srve smers § #9-3W @ =y oy @ apafe sk @

b, Fwere ¢t ovw 2. =fw @t e
3. o #aw 4. ofiTE @ aew

(C) srmlier waw o) Syamr vaT W g &
1. 0.5 fofig 2. 5.0 o 3 3.0 i 4. 160 fpdie
#Y9. [A) 200 hPa geopotential shows a high over a certain area. This corresponds to 2
L. surface pressure low 2. surface terperature low
i surfrec heat low 4. surface pressure high
(£} Ina monsoon depression, the centre of low pressure tilts towards the
I, north 2. - south 3. cast 4. west
{C The height of trade wind inversion is Lypically
. 05km 2. 30km J. 34 km__ N 4, 160 km

0. W # ey (8), R T B E arn (1) o femeseel Wity (1) & i & waw &
U 13T g #

fg=40-0215 §
Ti=-0053 §

{A) Fovm & B0 Fe W T, T T, T B 7
1. 347 s 24.7 3.0 i35 4. 20
(B) &% &5l "ner sy o g & 7

|, o oo § gy ael of 2. st oEvrEr & gus oy o
O B o o el 4,  WRF FTur g ved gl F
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(C) Wt 7 # 77 9 A g G &

o0,

(A)

{B)

(C)

l. =a@ gav & ore

3. EET o OI9HTT F HiaadT

The relationships between salinity (5), temperature at which maximum density (Ta) ocours for

LR - R i P/ R L 7

4. FAT F AwATT F 99T TR

sea water, and its freezing temperature (Ty) are given by

T,=40-02155
7= -0.053 §

At what value of salimity does Ty equal TR
J AT by FASR.T )
[ce forms more casily in

1. low salinity and shallow water

3. low salinity and deep water

The rate 2t which sea ice forms is & function of

L. air temperature only

3. air temperature and conductivity

git—-areriRE WareT TEY aeT &

e T A aear SRgE e

high salinity and shallow water
4, high salinity and decp water

2. air temperatare and salimity

4, air termperature and wind speed

40° 7 60° T 3 4ty e daa Gar—alEw ¥ TR 95

1.
&,
3. Freere—arred-wead # o e g B
4.

o e T T

(B) dude ar & omd am F qoiyw B vm wr ot 3 we § gend aeen M §

1. o=av anf
3. I wY A i witgdin gimere T

3. T HEE

4. wikrere arasTT

(C) sof 3o flo arrar 72 svories ahvet # 7E § ST O ST W A 8

1. et 2, At

3. @9 4. EEE
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21. (A) The Antaretic circumpolar cumrent is driven by

(B)

<

L. strong circumpolar vortex in the polar atmosphere

2. strong north-westerly winds which prevail between about 40° and 60°8
3. the intense solar radiation received in December-JTanvary-February

4. the intense solar radiation recerved in June-July-Auvgust

Maintenance of a permanent tongue of pack-ice across the northem part of the Weddel Sea is
helped by

1. higher precipitation 2. atmospheric vortex

3. weakly developed circumpolar gyre 4, colder temperalures
The typical ime taken by large Antarctic ice-bergs (~tens of kilometers in length) 1o melt is

1. months 2. days 1. years 4.  decades

92.(A) avw grw o srfcrs qooar ord wEer e el oftwr e F © R Rty F ot

e g &7
- 2. e o
3. meawhl s 4. gdm A

(B) Frer sl % o i vt obvafae? & spadit ot w awiar 8 7

()

92, (A)

(B}

I arEvees S wwmd S i ot
2. uerid SErpd venerrr 2w
3. ot vennid FamiR mitrETE

4. vETweE ¥ laryd wEni aia e

= eyl § W welfRe ayimat # W vhe ot Eer

I, &7 mw 2. FFE T TR
3. =T T e 4. T T AOEe

Microbial loop, said 10 be seasonally significant in the Arabian Sea, can be perennially
vital in which of the ollowing situations?
.  Oligotrophic regions 2, Eutrophic waters

3. mesotrophic locations 4. paolar seas

Which one of the following sequences in marine rophodynamics depicts the microbial loop?

Phytoplankton= flagellates<P ciliates P zooplankion
Ciliates=Fbacteria-F phytoplankton 2 zooplankton
Bacteriz=Pciliates 2 flagellates=2 zooplankton
Phytoplankton=2*bacteria =¥ flagellates = zooplankion

o b B e
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(C)  Identify the correct set of primary consumers in the following options

1.
ER

Sharks and storks 2.  Crabs and croakers
Calanids and Anthozoans 4, Salmons and barracudas

03. (A) Fer & & et Rafy (o) A # 7
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93, (A) Which of the following has the lowest albedo (%a)!

1.

Wepetation 2. Desert sand 3. Bare so0il 4, calm water

(B} At the same latitude, season and time of day would you expect the atmosphere above a
sandy beach to be warmed more or less than that above a pine wood?

et Ll

Atmosphere above pine wood is warmer than that over sandy beach
Atmosphere above sandy beach is warmer than that over pine wood
Atmosphere above pine wood and sandy beach are equally warmer
Atmosphere above sandy beach is doubly warmer than that over pine wood

() What is the main difference in origins of ice sheets that cover the Arctic and Amntarctic
rogions?

A ad =

Arctic ice is mainly sea-ice whereas Antarctic ice comes from the Antarctic confinent
Antaretic ice is mainly sea-ice while Arctic ice comes from the Arctic comtinent

Ice in both the regions is sea-1¢e

In both the regions ice comes from the respective continents.
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94, (A) & & wErarTer H arey o) Al wgiy v i dfew By w feg @ 1 s o wd @
e B et ov g w ol amner & g ey Sermrg sl St sgaendy
pH @t v e weTar ST F

-

Sy

859 8law 2. Bi3@R0aw
85# 157w 4. 85870 mw

(B} =7 wwal @ Fit o o w7 amrmrm alewer svashT ot At g wear & 7

1. Wllarsi g worm + wEt awers gl avr
2. el ovil + o Twl ¢ FEE W
3. vt eher+ FerEe wareen Wflarery e o
4. il o+ e W gl s
(C) wr AT wleT e slergs oot soofes § 9 ofe Towg 7o a7 599 &1 swer
e B
1. aF v cor gt & o &8 oal & CO, afF Baw i
2, aF Jand sAET 19 e & O g & el e st C0, Bl ghe #
3. o v Tw 8 F a aronnPeed o wrst ey onr oo o weaT £ )
4. GEF wewr ww o & A0 sy AT CO.% e o e aut ol B

94. (A) One of the serious global concems in recent times is increasing trend in ocean acidification.
Among other perceived threats, 1t is believed to affect marine life rather adversely. Overall,
ocean acidificalion seems to have decreased the glabal ocean pH

[. fromE&35t083 2. Trom 2.5 to .0
F. fom 85 1s 4, from85w7.0
(B]  Which one of the following combinations of factars could worsen ocean acidification
SCenarin?
L. Fossil fuel burning + ocean dumping + Tsunamis
2. Tsunemisz + Acid rain + thermohaline cireulation
3. Ocean dumping + thermohaline circulation + fossil fuel buming
4. Tsunamis + thermohaline circulation + ocean dumping

(C) Anthropogenic carbon dioxide has penetrated the deepest into north Atlantic becayse

b
i
3
4

It iz a cold region and CO; dissolves more in colder waters
It iz localed between Nocth Americs and Europe where most of the OO, is produced
It is @ region which receives heat from the tropics through Gulf Stream

- Lreep water forms there and therefore the depth of sinking of anthropagenic CO; s higher

there.
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O5. (A) 3% w7 ¥ wOE! FOE @ Al 8 S0 oy g g @y agr @

7 2
Sl —— = i s,
oy 'D_."
Toar 3 =
; 7 2nd
SN seemes e SR =
! Ly

Wl ' SRR TEwE @ D w3 5w #t aewg 7 8F d= Dy # Jl g @ 5oy g,
1. 45 2 L 4. 60°
(B) & d << Dy & 709 8777

1. dFas® 2, 45" ¥ wEeage we W AT
3. 0° ¥ Sweny 4, 90" F Fwenv
(C) =& wre ot vEam -

TG 9 Herae P T o Sy g v 8o

SIS 9 TaEwE it gal 7 s ateen s & )

A T AR F A A} e wynew o T g o J anaeg ol 8
Feq G WL Q¥ W s 99T wgRad & gvE o ivw oftaiga el &

F e

95, {(A) Ifthe angle y between the wind and the surface current is given by

LI R e
st —— = gy

! Dy
At - Pad

‘r - 113 ﬂ—f
where o is the ocean depth, Dy is the depth of frictional influence, If o = Dy, then the
value of w would be

Iar g =

EAiT]

R - 2. W 0" 4. &0°

il

(B} Whend <= D s

e

1. exactly 45° significantly different from 45°

s

3. clozer o 07 closer to 90°

(C) Identify the comrect statement

. ‘I'rade winds cause an equatorward transport of sca water

2. Trade winds cause a poleward ransport of sca water

1. Mid-latitude westerlies cause a net poleward transport of sea water
4. Mid-latitude westerlies cause an eastward ransport of sea water
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06, [Afr wErmrTdl SE 4 vEveEest # ot fen gwl & e G el & 0 oW e o e
T & g Ay e el T gE dmemee arel # paET § 0t ol el @
T Aivan @ A s ¥ee @ e frer el e ann QT )

T

JEMAKRS JASSND
Nonth

(A) o & B a F owfar o & Bvw weraer @ B 8§ o o wen gy #
FTTT T @ g i d s g 7

1. Hevd 2. gfram
3. werEleaer diEEE 4, e @y

(B) o & 7 b & aofar war & R F o atT o Rl vevoew Aera @ sl P
T frweny gofy avoy £ 7

\. &= ¥ gomr BieT o 2, weal) © cew agnt BF fad @ aard
3. & W T ol o aeref 4, mw W itEw o S ohTe

(C) B ¢ & gwiar mwr fw oo weywas @ fiy e a7 av gar § 7

wf Wy gifreageE & SiEET o 4EY TR

it i & oy & ST @t el

AT T OV G0 @ WIEarH @ G O T e
T Ui TR AT T

b b

96, The fallowing set of figures depict annual phytoplankton growth cyeles in different oceanic regions.
As is well vnderstood, their growth is affected by physical, chemical and some biological factors.
Given your understanding of seasonal variations of all such factors, answer the following:

B e

A

-
4 F MA ML AREZOHDE
o
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(A) Inwhich world ccean regions would the plytoplankton biomass be high only dunng
June-August period as shown in Fig a?

1. Sundarbans ' 2.  Polar regions
3. Tropical Pacific 4, Bay of Bengal

(B) Which one of the following conditions best deseribes the major peak in phytoplankion
grawth shown in Fix bY

1. Shallow mixed laver in the region 2. Increased day length from February onwards
3, Low ambient nutricnts in the region . 4, High zooplankton biomass m the region
(C) What causes the more or less uniform but moderate phytoplankcton growth shown in Fig. ¢?
1. Invariable zooplankton biomass theoughoul the vear
2. loow phytoplankton diversity indices dunng all months
3, similar levels of solar radiation and nutrient concentrations

4, deep mixed layer all through the year,

97, e F TEA 39 ¥ NG &7 W g5 oW 4 aner 2 Ay a2 ¥ fwet 3 awe § v e
T FE HT T A i s am 2—1 e ew &

(A) “w & gl o & Aol JEavy & fie saaee H o aivgrey #
1. 65 2. 10 3: B35 4. 50
(B) sty wead e fow wve gA Ac v w

1. ey 2 B 4, ofaw g

§

(C) zra o (Eroier F2RgW) &7 F0T Searen W 08 gog ew &
1.  afeTg 2. e 3. gy 4, uffey g

97. India ranks among the first 10 fishing nations of the world. The average annual landing of marine
fish and shellfish during the last towo decades from the Indian coast 1= about 2.7 million tonnes.

{A) The percentage contribution of fish landings from the east coast of [ndia to total
landings 15

1. &5 210 Az 45 4. 5D
{B) The coaztline iz the shortest foc the Indian maritioes state of

1. Odisha 2. Kerala 3. Maharashira 4. West Bengal
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(C)  the major cast cozst state capturing Bombay Duck {Harpodon neferens) is

[. Tamil™ado 2 Odisha 3. Andhra Pradesh 4. West Bengal
98. (A} Frewges (1o 2z) & qoms arom Faw waT a, = ™ B T e #
Lo(t+e™) 2 (142e™) i 4 0
(B} e sp few o, =[1, 1,1, 1] & gfed s #
1. [0,0,0,0] 4. [1,171,.1) 30 [L0,0,0] 4, [1,-1,1,-1]

(C) v Fow won & -0y § f{z) = (1+22 - 8z + 62°), 0o wogaay &7 #

L. [105, 62, 4, 6] 2, [6, 4, -62, 103, -62, 4, 6]
3. [-62, 6,4, 105, 4, 6, -62] 4. [105, -62, 4, 6, 4, -62, 105]

98. (A) The transform function of an input signal «, = &' passing through a filter {1+22) is

Lo (1+e™) 2. (1+2¢7) ;. 4. 0
(B) The fourier transform of a, =1, 1, 1, 1]1s
o080 2 [LELL 3 [10,0,0] 4, [1,-1,1,-1]
() The z-transform of an input signal is {1+22 - 8z + 62°). Then the autocorrelation of the
sigmal is
1. [105,-62, 4, 6] & [0, 4, -62, 105, -62, 4, 6]
3. [-62,6,4,105, 4,6, -62] 4, (105, -62, 4, 6, 4, -62, 105]
99,4 @ Hig sy gaar ¢ swer 28 7o o whdf @ e st @ aenit —470 Rteme @
walde & )

(A) A= & & &7 m wug ot g 7

L. vt W 2w @ e g @ aae o ofet @ ol oy o Gl a8 e
HEZT

2.yl ot plaww A 2
3. vamselt g7 oEtuiSE whew @9 £
4, gomdelt o wettE gidew a2
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(B) wofeitre grefeory @t iy ) e @i 2 frmiiey ster aured v @90 @ Bewe 2 o

@t g arant g
1. —470 &o orer ] 2. =235 Bo e
3. 23w 4705 me w dw 4, —470 Fo T & w7

(C) =% go www we vl waffelds aramwer o oo & 88 4 0.5 we 5 W e &

e [T A g v @ g e

1. 3.7 &o e 2. 33 oAl
1. 2.9 R db 4 25 fp S

99, A mountain range of averape height 4 km and density 2.8 gmycc is associated with a Bouguer
anomaly of — 470 milligals.

{(A)

{B)

(<)

Which of the following statements is true?

1. The isostatic compensation of the mountains cannot be inferred in the absence of density
values of the crust and the mantle.

2, The mountain range is isostatically compensated.

3. The mountain range is isostatically undercompensated.

4. . The mountain range is isestatically overcompensated.

If'a 2 km thick matenal is removed from the mountain range, without giving any SCONC
for 15ostatic readjustment, the Bouguer anomaly would be

1. =470 milligals 2. =235 milligals
3. between — 235 and - 470 milligals 4. less than — 470 milligals.

If the mountain range attains isostalic equilibrium after certain time, the height of the
mountains would be (assume a density contrast of 0.5gm/ce at the Moho)

1. 3.7bm 2.0 33 )m 3. 29km 4, 25km

100. 3= mgfar K 31 % G-fm any o five gl awiw 30° F @ 60°g 9ot woosw 2
YFREE 83 F o i gaEew o ) o o Ty o fee @ el et aels @ ey

ﬂF=C[
B

zeos( = xsinQ

z z

T };’Hrré’f Wl © 70 R & w g, A 7 wiey @ sk & waser
X Z

(A) wmeve & wrft g @ A 2

L tan”(V3) 2 e (YN3) 3 wan'(3/4) 4, tan'(4/3)
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(B) wadt grrr @1 eftoonr &

T o % ‘ﬁ”‘ff% 3, 51‘57@ 4, ‘fﬁ*":%

(C) P el @ 3t o |
werg o SET 0T GEN T AT SETa GEY ® g o zeot () zeoyecQ 7 gRT
& forr &
w11 gee 7 ~p7as et @ e s w5 e gEr &

1. gaglgllaafadtdr 7. guml gl v #
3. gl saa g ll @ E 4 wmwmlogllasr 7oas |

100. A two-dimensional shect-like body of susceptibility & strikes MGO'E at the magnetic latinsde
of 307 and gets magnetized by induction in the Earth’s magnetic field F. Recall that the magmetic

. . ; zeasd — xsin
anomaly A F cansed by a sheet-like body 15 of the form AF = L{ Lﬁ; Q} where C
XA
amd (3 are constants related w magnetization, dip and thickness of the sheet.

{A) The dip of cffective magnelization in the sheet is
1 tar” (ﬁ} 2. ran” {]"\Ej] 3, tan” (3/4) 4, tan”'(4/3)

{13} The intensity of cffective magnetization is

I KF & 4134‘“% 1+ SKF s " stﬁ%
L

{C) Consider the following statements:

Statement I: The positions of the maximum znd minimum anomalies on the profile are located
at distanees zeof (0 £ 2 cos ecl from the epicentre of the sheet.

Staternent Tt The position of the zero —anomaly occurs midway between the positions of the
maximum and minimem anamaly ;

L. Slatements 1and T1 are tmac. 2. Statement 1 is tree; I1 is false.

3. Statement ©is false; 10 s true, 4. Atatement [and 11 are false.

101.{A) 5 &fFw giowds & [ gi-mver ome s @ 10 fp W 7 12 Fo @ § 39 o=
i e Tl w2500 fo oE B0 7 3500 He wE A0 £ 0 at gl winatE F fi=
W s e

1. 6500 e ol o 2. 2300 5 i S0
3. 3500 #e wiE Ho 4. 1000 e @F Ho
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{C)
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T OO w600 F sy oww aoma—nw e & 3585 Ao wfr v o At welige e evf
|, G000 #o g #o 2. 7580 o mfi wo
3. 770 #o o do 4. 3585 o mir o

Rwelta ame F wvd @ R gl @ sliads e s 0.0 7 0.0 F ) w6 A
o T £ 7w e (L, 205, -2, 1) Ry amw & 0t SEw S a6 Tiee i
2 Bfeeaaes & o Wl aviaT g

1. [-0.1,02,-0.4,0,04,-0.2,01] 2. [0 00500, 0:0]
3o [-1325-5, 2010 4 [1,0,0,0,0,0]
The tewo-way travel imes in the case of two honzontal reflectors are 10 msz and 12 ms

respectively and the RMS velogities are 2500 m/'s and 3500 m's respectively. Then the
interval velociny berween two reflectors is

1. 6300 m's 20 00 m's 3. 35Mrmfs 4, 100 m's
The dip of a layer i5 60° and its RMS veloeity 1s 3585 m/sec. Then the stacking velocity is

1. 0000 m's 2. Faslm's 3. Tl m’s 4. 3385 ms
For a two layer case, the reflecrion coefficients of upper and lower layers respectively are 0.1
and 0.1, separated by 6 ms, and the source pulse is given as (1, -2, 5, -2, 1), If the sampling
interval of the seismic trace 15 2 ms, the composite wavelet i5

Lo [-0.1,02,-04, 0, 0.4, 0.2, 0.1] 2. [0.0,0,50,0,0]

3, [l iR anlio] 4. [1,0,0,0,0,0]

T T @ U e £ 9 U@ Wew oeov N Gvw oo g7 Tw 5P wew SPoawnraar
Wt §H FEN AT EY TOAAT

. e qow W RIS, S Ay st @ wr el Bt g

2. womeTE Yo o HARE ST AR sovyer @ we wanlt s6 e

3. wTE S W RS, daeTed fig G EiE e wae & e

4. WS Te o G, HovTnd faw A wiE e wen @ |

3 S 1 ) o O Rl e B U B o ey e B
e 1 o s e e e T G e P o e

1. o gk g s nE & e 2 e wave ¥ & T W
N s - o e 4, e o 7 R vy # Ay

S/07 RDM2—2 AH—4A




(C) @iy T Toer F v @ @1 e @1 GO B 3 <9 wokT BT W e wr WA
# i T

. &% Frg § 3w g w8 2. &Y gang f R ORET §ET E
3. HEF T T angw o o &g 4. 3w g T FF o wag £

102, {A} A SP lop crossing a shale formation and entering a porous bed shiows  the SP
#nomabies changing from

L. a positive value to negative wilh the point of inflection coinciding with the
interface

2. anegative value to positive with the point of inflection coineiding with the
inferface

3. d pozitive value to negative with no clear indication of interface

4. ancgative value to positive with no clear indication of interface,

(B} A sandstone saturated with gas and oil is detected from SP, resistivity and acoustic
velocity logs by a distinet SP anomaly break from positive to ne gative associated

with
L. low resistivity and high velocity 2. high resistivity and low velocity
3. low resistivity and low velocity 4. high resistivity and high velocity

(L) Sulphur, which eccurs mainly in limestones may be identificd by a density or acoustic
log because of its

1. low densily and large transit time 2. low density and low transit time

3. high density and large transit time 4. high density and low transit time.

V03, (A) gt went o eyl gaor o skt @ @ v v Bl A
. o & angln 7 oo & grewr @ 2 & 2, v & angf o A o & B OE
3. P anglin 7 v & waver @ gt F 4, Bt aigicy @ A= urreer & @i E 4

(B) 107 sim—slo @ i wet v gend F dyeive gt Agrgeery 85 @ w7 B
a9t & da war 7 YT ¢ Sty w2

1. 180%gw O 2. 180°pT 1 3. 90" g7 1 4, 90 o¥ O

§/07 RDM2—2AHE
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rr.'a'Mjﬁwm{{}]aaﬁr?ﬁﬁﬁr@‘fmwa}mwﬂmamﬁwﬁﬁwmwm
affar gt 7

—-
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TICAT HE SR agn # 7 gwew gow 1.0 w A we & w6y e
9 Q=1 U7 Ho T You 0.5 F AT F agTT gl E oS
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103. (A) EM waves are elliptically polarized when primary gnd secondary helds are al the

(B)

(<)

1. same frequency and same phase 2. same frequency and different phasc
3. different frequency and same phase 4. differem frequency and different phase

For & material of resistivity of 107 ohm-m, the phase difference hetween the primary and
secondary Delds and the ellipticity of the polarized EM ficld will be respectively

1, 180" and 2. IE0°and 1 3. Y9Fandl 4, 90" and 0.

How do the real and imaginary parts of the response function vary with inereasing  response
parameter ()7

Both increase asymptotically 1o atiain a maxima of 1.0,
Both decrease asymptotically to attain 2 maxima of 0.0.
The real part increases asymptotically to attain a maximum of 1.0, while imaginary

part increases to attain a maximum of (L5 at Q=1 and decreazes thereafter.
4, ‘The real part increases (o attain a maximum of 0.5 at O=1 and decreases thercafier, while

the imaginary part increases asymptotically to altain a maximum of 1.0

Gt b3

L04.(A) 7% sl & mrgioT 7 st sl aoer @ T o, B A= AW e ot § 95 e

fEveramrardt o} TWE ETW T 7
1

1. @ > 2, @ << 3. o= 4. @ =—
itk

(B) gedlt # armv ganfder yar S-90 A ¥ AU W @ APTET o) # 5 T A

wwhm & ¢ Ay T F 4 fE Fo o we 7 At 8% A BY TR @ AT g

1. 100 i o 2. 50 I Ao 3. 200 & Hfa 4. 500 f#o Ao

(C)5 R o wgd aged wErarTy @ gow wam ave il iRy e @ A E

1. 220 4k ofy Ho 2. 20 sErde 3 2 Hb 4. RO0 dln gy Ho
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4. (A) IF wand @, represent the natural and resonant frequencies, respectively, of =

seismometer, in which of the following case, 1t would behave as a displacement
meder?

1
1. == 2. o <= I oa=w 4, @, =-—

- L

(13] An S-wave propagating through the Earth shows a time difference of 1.0 sec between
its arrivals on the radial and transverse components. Considering an average velocity
of 4.0 km/see and anisotropy of 8% , the thickness of the layer would be

1. 100 km 2. S0km 3. 200 km 4. 500 km.
(21 The veleeity of tsunami wave travering through an open ocean of depth 5 km is about
1. 220m's 2, 2mfs 3. 2mfs 4, RO m's

105.(A) @7 germ M, 2M 7 MR IR 7 IR Aem o dm I A BT C §afe § VAR 7
C & 507 & G JorTsy iy S p,, o 07 pe S99 30 GO web &

1. gi=g:=8gr 2. 3g,=2gz=g¢

bl

3 bg, =g, = 2e,. 4. IiﬂggrrI = Qgﬂ =g

(B) firr & & gF Roniy & @87 p, << p, T py < p,, AW [ Ty sy areT frr o ¢
e anrker ylaasrare B

A
P4
Pz
1. V.-0O=02 @ 2. V-D=p @ a7

3, VD=0 ovw waew dwvesm 40 VD= p, @ 500 SR siRee

(C) g gmemey o 107 o & amghy wrm W WR FANeT Mooy aer #F ovreay B
1. 167 #e 2. 3Ix107% 3.0 10 e 4. |0

105, (A) Three masses M, 2M and 3M are distributed inside three spheres A, B and C of adi B,
21 and 2R respectively. The total normal gravitational fluxes ga, gp and g-over A, B
and C respeetively are connected by the relation

e Ba=Er=E¢ 2. 3g,=2g;=p,

3. bg,=3gs=2g. 4. 18g,=9g, =g,
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For the given situation (sec Fig), where g, << g, and g, < g,, 2 magnetatelluric sounding

was carried out at A. The obtained apparent resistivities will be
A

s

™

P2
1. cqualdueto V-D=0 2, equalducto V-D=pg

3. parallel off set dugto V-D =0 4. paralicl off sct dueto ¥-D=p,

An clectromagnetic wave propagating in free space with a period of 107 sec has a wavelength
of

L 10%m 2. 310 m 1 10°m 4 1m
Ll e i il T ol L (e A A
1. P&y o oaHw & Jod @ a3 2. FE T ¥ EH B W
3. oiEn 7 T # e & # E T 4,  aEEET 4T T A

Zrl A B C| D

mpl g @ gmaE| 025 055 0.78] 093

e R BN T e g @ e aveieT averer o fd wd F
Wﬁwﬁmgwﬁ:

1. g Cat wlsr -l gl A @ gem o a2
2, gD ey v def o fem
3. Zhit A @ el w e oy 2
4, FRD g F gl C & Ty gEer § H9T dEed B
it A B C D
o -0.54 -0.58 ,I—G.EZ -0.4%

w7 Sl YT T ov BT S 3w i $F s w g
3 W A @ ua e evien aneer f wege @ T & o a @ fF A
o 7 e oE wT & ) P A F ol w e wdl B 2

1. EhtD & Svsh o o oftast & wer g=ny &
2, g C# P =0 B aioel @ gu g §
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3. ERC ¥ Frasd o witmel # vow amae E
4. FrR B @ gerw o leh A F Rt wE F afmer @t oo afw @

106.4A) Increase i the sineosity index of & river is not assaciated with

{(B)

()

107.0(A)

1. an mercase in suspended 1o bedload ratio 2. adecline in flow velocioy
3. adeeline in width-depth ratio 4, an inerease in sediment load
__ Basin | A [E] i3 D

Hypsometric integral | 025 | 055 | 0.78 | 0.93

The abowve table gives the hypsemetric integral for four river basins. Identify the incorrect
interpretation of the integral

. Basin C has higher relative relief than basin A
2. Basin T s located largely over a platean
3. Basin A 15 domicated by plains
4, Basin C has more area at higher elevation than basin D

| Basin A B i I
Rate of chanpe 054 -0.58 - 562 049

The above table gives the rate of change in stream number with stream order when plotted
on & semi-log graph paper. Mote all the fur streams have the same order. Which of the
fallowing statements i3 correcl.

. The number of lower order streams i highest in basin D

2. The number of lower order streams is minimum in basin O

3. Thenumber of lower order streams is maximuwn in basin C

4. Basin A has more number of lower order streams than hasin B

A fF gt ey TR K 7 Y @ e ad oo wae Y et sooaey ey
& 17 X # arwr 00006 F 7Y o memer 0.0) # 8

(i) FrY el a v grefig g

(il =X FEwwi T e £ g

(i) 737 Y ar ot ofem o ol &

(iv) = X a5 o Bl o memrn el &

1. (i) 7 (i) @ @ Lo (i) T (iv) w E
. (il w9 7 (iv) e & 4. (i) = @ (i) v 2
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(B)ye e ot wredl &gl 730 el areier 7 saamoe qwi & Frer # o v gfiare o T
gufady :
1. dig 7 mewd & U @7 @ BT 2. mEmE R f aEE
3. weel @ iR FE @ dFwa @ 9 B 4. Ry e F aed

O o o A B e ol s o e e e el e
T T e awia |

. m>f>b 2. m=b>f 3. beom>/f 4. bxfom

107. (A) Suppose two alluvial rivers (X and Y) have the same bankfull discharge but different channel
slapes. The slope of river X=0.0006 and slope of nver Y=0.01. Then

(1) River Y is meandening and single thread

(i) River X is multi-thread and braided

{iti)River Y is either braided or straight

{iv)River X is either meandering or anabranching

L. (i) and (ii) are true 2. (iii) and (iv) are true

3. (1ii) 18 true and (1v) is false 4. (i) is true and (i) 15 false

{B) A large rver cutting across a ridge will not display one of the following changes in its
morphalogy and hydraulic properties.

. Decrease in the width depth ratio 2. Increaze in the flow velocity

3. Decrease in channel cross-sectional area 4. Increase in mean discharge

() The exponents of hydravlic geometry equations will display one of the following
relationships for a river over the alluvial fan

. m>f=bh 2. m>b>f 3. bxm>f 4 b>f>m

108, T7—mw WA B JaT § W S e s gaereE WY 8 R o wed £ d A e
™

Hw | - Ay

siw 1l — Flafe o e

asiwr 11l — 79 Fo & Mn Engiowme/ divmsEs o amg
s IV — o gl o g

TV = Al

e o Tt w8 s B @ gov S
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108, There are five chemical fractions which can be selectively extrasted from a floodplain soil as
shown below :

Fraction | — Exchangeable
Fraction 11 — Bound to ¢arbonate
Fraction 11l - Bound o amorphous Fe and Mn hvdroxides/oxides
Fraction 1V — Bound to arganic matter
Fraction V - Residual
Bazed on the above information answer the fallowing :
(A) Inawell-aerated soil arsenic may oceur in the extraction fraction
l. I a0 3. 1III 4. 1V
(B} Which extraction fraction iz respongible for the phosphorus availability to the plants
. 1 2. I 3. I 4. [V

(C) Which extraction fraction 1s microbialy oxidized to mobilize arsenic to the groundwater ¥

.1 IV 3. HI 4, ¥
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The diagram shows stability limits of natural waters at the Earth's surface in terms of Eh and pli at
257 C. The limits are based on partizl pressure of oxygen of 1 and 10" atm.

{A) The hatched region in the plot represents one of the following |
. rmiver water 2. ming water 3. proundwater 4. mea water
(B} Low pH value of mine water is due 1o

1.  mineral weathering at higher Eh 2. mineral weathering at lower pH

3. Okidation of organic matter 4. microbial activitics
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Water of organic rich impeded soils will plot in the stability zone charactrerized by

. moderate to high pH, low El 2. high pH, low Eh
3. high Eh, low pH 4. high pH, moderate Eh
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In a magma chamber during the process of differentiation if a large amount of pgranitic
gneise rock 15 added due fo chamber collapse and assimilated then the magma changes

s composition towards:

1. more ulra basic 2. more basic

3. more acidic 4. more ultra mahe
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In the abowe triangular plot at paint *x° what mineral is expected to form under pyroxene -
homifels facies 7

L. Wollastamte 2. Grossularite
1, Andalusite 4. Anorthite

{C) Which one of the following mineral assemblage indicates quartz — albite — muscovite ~chlorite
subfacies metamorphizsm of a basic schist.

Chuartz — albite — muscovite

Calcite — epidote — tremolitle — quartz

Albite — epidote — chlorite — calcite — sphene — quarz
(Quartz — muscovite — chlorite - albite
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