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(). 1 =1(). 25 carry one mark each.

Q.1 The shape of the earth is best descnbed as
(A) spheroid (B} prolate ellipsoad
(C) ellipsoid (D) oblate spheroad
32 Which one amongst the following i1s the CORRECT attitude of a bed?
(A)221= 95° (B B45°W, 40°5E (Ch 0FRD= 20°W (D} OBS", T5°5
.3 Hawaiian [sland chain is the result of
(A} collision of two oceanic plates
(B} intraplate hot spod activity
(C) divergence of two oceanic plates
(I3} interplate hot spot activity
.4 In which one of the following configurations the electrodes are uniformly spaced?
(A} Schlumberger amay
(B} Polg-dipole array
(C) Wegner armmay
([} Polg-pole amray
0.5 In Triclime crysial systen,
(A} egual lengths with angle between b and ¢ as W°
(B} equal lengths with angle between a and ¢ 290F
(C) unequal lengths with angle between a and © £90°
(I3} unequal lengths wiath angle between b and ¢ as 90°
0.6 A landform that results from free fall of rocks is called
(A} talus slope (Bl eskers (C) alluvial fan (I} debrnis flow
Ll 1l
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.7 Which one of the following figures comectly depicts the geomagnetic declination (1Y) and
inclination (1) angles 7 (X; Geographic Morth; Y Geographic East; & Vertical direction; H:
Geomagnetic Morth; F: Total Field direction)

x

H
(A) - (B)

¥ X
H H
¥ ‘:D'J ! y
F F
- =

Q.3 Which qne of the folloanng logzing methods 15 MOT wsed o determine porosity|?

(A) Sonje (B) &P (C) Meutron (I} Cragruma-oannmas

0.9  PcP and Sc8 phases are reflected from

(A) crust - mantle boundary
(B) core - mantle boundary

(C) imner core - outer core boundary
(I} lithosphere - asthemosphere houndary

Q.10 Identify the CORRECT sequénce of the clectromagnetic waves in their increasing frequency
(A) radio wave, micro-wawe, infrared, visible, ultra violet, X-ray
(B} radio wave, infrared, micro-wave, visible, ulira violet, X-ray
(C) micro-wave, radio wave, infrared, visible, X-ray, ultra violet

() infrared, visible, micro-wave, rade wave, X-ray, ultra violet

(.11 Considerning the Ay 1sostatic compensation for a mountain having elevation of 2.0 km above the
mean sca level at a point P, the thickness of #s root below P would be _ kme {consider
densities of crustal rocks and upper mantle as 2.7 gem and 3.3 gem™ respectively).

(.12  The reflection coefficient at the |m|:rt'a:‘:|: qcpuaung sandstone (V, = 2000 ms™; p = 1.5 gu:m'L]
underlain by shale (V,= 2500 ms™; g = 2.0 gcm’ Yis i
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(.13

(.14

Q.15

Q.16

Q.17

(.18

Crardner’s formula relates the seismic P-wave velocity (Vi) 1o

(A} density (B) porosity
{C) permeability (D) lthology

Which one of the following sedimentary hasins is related to extension?

(A} foredeep (B} half-graben
(C) pizgvback { [} fore-arc

In a selsmic section, paraconformity 15 marked by

(A} onlap {B) downlap
(C) erosional troncation (D} concordance

Match the names listed in Crrowp [ with its attributes listed m Growp I

Caroup 1 Coroup 11
P. Carlsberg Ridge l. Aseismic
). Ninepe } 2 Subduction
R. Prankita-Caodavan basin 3 Spreading
5. Makrpn Coast 4. Transform

5 Rifi

(A) P-50-3; R-1; 54 (By P-3; (1; B-5; 5-2
(C) P-3;|00-4; R-1; -2 (Dvp P-15003; R-5; 5-4
In India, batuminouws coal nccurs at
(A} Fanandhro {B) Falana (C) Meyvel (I3} Jhara

On the Earth, all conditions being same, the time period of a simple pendulum will be maximum at
the

(A) Poles (B) Tropac of Cancer
(C) Tropie of Capricomm (D Equator

(.19 The two most abundant elements m the Earth are
(A) oxyeen and iron (B) iron and magnesium
(C) oxcyzen and silicon {10} tron and silicon
Ll 3l
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.20

The pair of curves that depicts the radioactive decay and growth of a parent-daughter pair in the
followning figure is (M — Mumber of nuclides, Time in multiples of half-hife).

{A)P,Q
(C)P, S

).21 A drainage hasin with an area of 2.0 x 10° m* receives continuous rainfall for 48 hours at a uniform
rate of 3 mmh™. The volume of precipitation is __ m" of water.

()22  The majn spurce of ermror in computing the orentation of planar features from drjll cores is
(A} rotgtion of the core during extraction
(B) cylindncal shape of the core
(C) monj-vertical onentation of the doll axis
(I} stajping durimg dnlling operations

.23 Which combination of sorting and roundness of sand grains results in highest permeability?
(A) well sorted, poorly rounded
(B) well sorted, well rounded
(C}) poorly sorted, poorly roumded
(D) poorly sorted, well rounded

024  Amongst the different gases in the atrmosphere, which one of the following pairs DOES
MOT contribuwte to heating of the atmaosphere?
(&) OOy, HAD (B} Nz, Oy {C) Hz0, CHy (D) Ha0y, O

(3.25 The data of which one of the following active electromagnetic techrigques can be used o
corrsct static shift effect in magnetotellunce apparent resistivity data?
(A) Shingram (B} Turam (CyVLF (D TEM
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PART B (SECTION 1): FOR GEOLOGY CANDIDATES ONLY

(). 26 — (). 55 carry two marks each.

(.26

Q.27

(.28

(.29

Which one of the following statements describing aspects of partial melting behavior of & binary
eutectic systern is NOT TRUE?

(A} Melting 15 complete at temperature just above the liquides temperature.

(B) Two solid phases and one liquid phase co-exist at eutectic temperature.

(C) The lowest temperature at which partial melting occurs 15 independent of the chemical
COTTYPOE IO,

(I} The composition of the first liquid to form depends on the composition of the sample.

Find the CORRECT statement amaongst the following.

(A} Delthyrium 1s a triangular cavity in cephalopod
(B) Madrepomte 15 a skeletal part of Brachiopoda
(C) Plewron 15 a part of thorax in Trlobate

() Endocone is the jaw of an Ammonoid

Based on the ficure below that shows typical distribation [ partition coefficients (Kp=
minerallliguid) fior REEs between vanous minerals and basaltic melt, which of the following
statements 15 NOT true?

100
%
illp= p=iil]
¥ Gamal
e
% Tp= Chnopyros s
=3
.|
B
E, RS
: Flagncass
=
ﬂﬂ.‘\ﬁﬁ—/
e ] [ i i i I

La PFr Pm Eu le I-.bTrn L
Alomic Mumber —

{A) REEs are compatible only in apatite.

{B) Heavy REEs are compatible whereas Light REEs are incompatible in garnet.

{C)y REEs are incompatible only n apatite.

() REEs are mcompatible in olivine,

Which one of the following i1s MOT a set of polymorphous minerals?

(A) caleite, aragonite, vaterite

(B) guartz, coesite, tndymite

(C) graphite, anthracite, diamond
(I} kyvamite, sillimanite, andalusite
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(3.30  Chenical analysis reveals that basalts contam much more aluminem (Al ~ 15%) in companson
to pendotites (ALY, ~ 4%). This 15 because they contain

(A) very little olivine

(B) higher proportion of pyroxene
(C) feldspars as dominant mineral
(I} nio quartz

(.31 A sandstone bed whose attiwde 15 (7907, 307 15 exposed on a flat surface. The true thickness of the
bed s 100 m. The width of the outcrop of the sandstone bed along a WN-5 traverse on the ground is

e

(3.32  Assertion {a): The "“0/""0 ratio in natural systems can be used as a thermometer.
Reason (r): The fractionation of "0/"*0) depends on temperature.

{A) Both (a) and (r) are Troe and (r) 15 the comect reason for (a).
(B) Both (a) and (r) are not True.

(C) (a) 15 True but (r) s not True

(I} Both {a) and (r) are Troe but {r) is not the comect reason for (a).

(3.33 Based E;I: the schematic figure below, match the boreholes B, B2, B3 and B4 hijted in Group | with

their fiz

ures listed in Group 11

Group 1 Crroup 1T

P. Barehole B 1. well m unconfined aquifer

(). Borehole B2 2_ artesian well with water not flowing to surface
R. Borchole B3 3. antesian well with water flowing to surface

5. Borehole B4 4. dry well

(A P-1; O-3; R-2; 54 (B) P-2, Q-4 R-1; 5-3

(C) P-3; O-4; B-1; 5-2 (Dy P-3; 03-1; BE4; 5-2

(3.34  If the total volume of water m the Earth’s atmosphere, estimated to be about 1.29 x 10°km’, were to
completely precipitate and uniformly cover the Earth’s surface, estimated to be 5.1 x 10° km®, the
height of the resulting water column would be I

e
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(3.35 Samples of copper ores are drawn from locations X, X, and X; as shown in figure below. The
values of (% Cu) at sampling locations are given in brackets. The estimated grade at point X, using

inverse distances weighting 15 %
X (1.1%)
»
h.f:"l'
%l RN
£
l'.."
"'f:'
El
+,
¥ X, (3.3%)

.36 Maich the point group (HM symbal) in Group | with its corresponding general form in Growp 11

Crroup 1 Crroup 11

P 62m l. Datrigonal Dapyramad

Q. 3'm 2. Tetragonal Scalenohedron
R.422 3. Tngonal Dapyramid

5. 42m 4. Tetraconal Trapezohedron

5. Hexagonal Dapyramud

(A) P-5|0-1; R-2; 54 (B) P-1; (-3; R4: 5-2
(C) P-1:|)-3; R-2; §-5 (D) P-3; ()-5; R-2; 5-4

(.37 ldentify the CORRECT pair of minerals both of which show optical properties as shown in figures
X (optic axis figure) and Y {with increasing free working distance between objective and stage).
CB — Canada Balsam

(A) Creartz, Stishovite (B) Cordienite, Chlorite
(C) Apatite, Touwrmaline (D) Mosean, Halite
Ll Tl
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(338  From the figure given below depicting a recovered core of a total length of 200 cm, the ROD (Rock

(.39

()40

.41

Cuality Designation) is

_%.

L=23Cr om

L=1& &

Mo recovery
{128 am)

Interlimb angle and shape of a fold & best studied Ina

(A) section paralle] to the plunge of the fold axis
(B) section parallel to the axial plane of the fald
(C) section parallel to dip of beddimg in the fold

() sectyonadeose polegs-the fold axis

The crod

js-section below shows a thrast fault with an associated fauli-related folg

wall, which one of the combinations of (P, () and (R} is cormect?

(R}

2 4B

e
Py

" _\t\ Y
¥ \& X
W
L

A} Bamp (), Flat (), FaultBend Fold (R)
(B) Ramp (P}, Flat (), Fault Propagation Fold (R)
(iC) Flat (F), Ramp () Faolt Bend Fold (R)
(I} Flat (P}, Ramp (C}), Fault Propagation Fold{R)

Euler Poles defined for plate motions on a sphencal carth are

{A) parallel to associated transform faulis
(B) perpendicular to associated transform faults
(C) mot related to associated transform faults
([ oblique to associated transform faulis

- For the hanging

(342  Which one of the following sedimentary structures CANNOT be identified in vertical sections?
(A) Convolute lamination (B} Gutter cast
(C) Dish structures (I} Skip marks
Ll Bl
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(343 A predominantly siliciclastic Mesozoic stratigraphic unit in mainland Kuich containing Trigomia
and abundant plant fossils including Prllophyilue 15

{A) Baisakhi Formation {B) Chan Formation
(C) Pachcham Formation {0} Umia Formation

.44 Match the texture in Group | with its corresponding description im Group 11

Coroup 1 Ceroup 11

P. Cumulus texture L. triple paoint junction

(). Exsolution texture 2. banding and crustification in open spaces

R. Caries texture 3. protuberances of replacing mimeral with
replaced host

5 Cockade texture 4. spindles or lamellae of one mineral in
amnother

5. aggregates of minerals with non-penetrative

mineral boundaries

(A)P-5; (-4 B-3; 5-2 (B P-4; -5, R-3; 5-1

(CyP-5; Q-4; R-2; 5-3 (D) P-4; -3; R-2; 5-5

345 Choose fhe CORRECT statement regarding coal

iA) propelic coal s a potential source rock of oil

(B) itrinite reflectance value (Ro %) should be =1 for a lignite sample

(C)h /C content of the vitnnie maceral groups 5 more than that of liptinite maceral groups
(I n Ramgunj ficld coal seams altemate with limestane beds

.46 Maich the stratigraphic units in Group | with theceonomic deposits i Group 1L

Coroup 1 Crroup 11

F. Bailadila Group . Mn

(J. Nallamalai Group 2. Phosphorite

R Udaipur Group 3. BIF

5. Sausar Giroup 4. Pb-#n

5. Pymite

(A) P-3; O-4; R-2; 8-1 (B P-4; (}-2; B-3; 85-5
(C) P-2; (}-3; R-4; 5-5 (Dvy P-3; )-4; R-1; §-2

.47  Maich the igneous bodies in Group [ with the cratons where they occur in Groap 11

Girpup 1 Ciroup Il

P. Untala Giranite l. Singbhum craton
(). Dalma Yolcanics 2. Aravalli craton
B. Chamundi (rramite 3. Bastar craton

5. Byh Rhyolie 4. Dharwar craton

5. Bundelkhand craton

(A) P-2; )-1; R-5; 8-3 (B) P-2; Q-1; R-4; 5-3
(C) P-3; Q0-4; R-1; 5-5 (D) P-1; Q-3; R-1; -5
Cali Wik
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()48

(.49

()50

(.51

The reflectance spectrum of solar energy by the hydrous molecules in plant leaves 15 best
represented inan optical spectrometer in the wavelength range of

(A} Mear Infrared (0.7 - 1.3pm]
(B} Short Infrared (1.3 - 3.0 pm)
(C) Mid Infrared (3 - & pm)

(I} Long Infrared (8 - 15 pwm)

Match the type of mantled porphyroclasts in Group [ with the comesponding figure i Ciroup 11

Group 1 Crroup 1T

P. & type . @
Q oo , <@=
R. B tvpe R 7’4

.9 upe 4 .f

(A) P-1]0Q-3; R-2; 54 (B) P-3; (4 R-1; §-2
(C) P-3:|0-1; R-2; 54 (D) P-Z; -1; R4; §-3

Choose fhe CORRECT symmetry operations that can creaie all possible two dimjensional planar
point groups.

{A) translation, rotation, screw, ghide
(B) translation, reflection, rotation, ghde
(C) screw, reflection, rofation, ghde

([} translation, reflechion, screw, glide

In the folded and faulted sequenee of beds given in the map below, the fault F-F {dipping 30FNE) 15
which type of fault?

(A} simistral strike-shp (B) reverse
(C) normal (10} dextral sinke-shp
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(.52

(.53

(.54

Which one of the following sets of 1sotopic rattos contains OMLY those that change with time?

iA) s, nd U Nd, PR P, YTSm Y Nd
(B) *so™sr, "“Nd/"Nd, “u™Pb, P Pb
(C) “sr™sr, “mnd/Nd, P *Pb, “Rb/Sr
(D) "“Nd NG, MseMsn Ysm M Nd, PSS

Sediments denved exclusively from the Deccan basalt are deposited on a high-energy beach and are
lithified under shallow bunal conditions. The sedimentary rock formed would be a'an

(A} arkose (B) greywacke
(C) hithac arenite {0} quartz aremite

Choose the CORRECT mineral assemblages in mafic rocks that indicate eclogite facies
et amsarphism.

(A) onthopyroxene + plagioclase + gamet

(B) glancophane + omphacite + lawsonite = garnet
(C) ugrandite gamet + omphacite + plagioclase
() pyralspite gamet + omphacite = kyanite

(3.55 The mayimum velocity of the Indian Plate 15 observed m
(4) Malives {B) Bangalore (C) Deelhi (I} Srifagar
il 118
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PART B (SECTION 2): FOR GEOPHYSICS CANDIDATES ONLY
(). 26 — (). 55 carry two marks each.

.26

0.27

.28

(.29

(.30

Q.31

Q.32

.33

(.34

Which type of VES curve is obtained for a three-layered earth model consisting of wet shale (top
layer), poorly water satwrated sandstone (middbe layver) and impermeable granite (bottom layer)?

(A} K (B) ({C)H (D) A

In the estimation of magnetotellune transfer function, the iime-independent conservation of current
at condwctivity discontinuities will result in

(A} phase rotation (B} static-shifi
(C) null tpper (I} equal bi-modal apparent resistivity values

In any given signal, removal of all penods shorier than Myquist pened 15 achieved by

A} high-pass filtering ( B}j band-pass filtering
(C) low-pass filtering (D} band-reject filiening

The magnetic flux density, B and the miagnetic vector potcntial, A are related by

iA)B4V-A (B)B=V=xA
iC) A4VE D) A=WxB

The frequency range (in Hz) that defines dead-band in magnetotellunc source signal 15

{A)O.1 — 10 B) 10 — 100
(C) 100 — 1000 (D) 1000 — 10000

The maximum fioldage obtained friom a 48-channel common-depth-point (CDP) reflection survey
with the geophone and shot pomispacing of 50 m and 100 m respectively, 18 .

The dewviation in the-geographical locations of the magnetic poles from the geomagnetic poles of
the Earth’s magnetic ficld 15 due o the

(A) onentation of dipole axis
(B) external magnetic ficld
(C) mon-dipole component
(I3} ionospheric currents

The analytic signal for the function f{ii= sin of 15

(A} — cos et {B) — sin oo (€ P ) — jete
The minimum frequency at which a signal comprising of 30 Hz, 50 Hz and 70 Hz frequencies
should be sampled to avoid aliasimgis _ Hz
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(.35

Q.36

(.37

()38

(.39

Assertion (a): The Gutenberg-Richter fregquency-magnitede relation of canhguakes globally
suggests that subduction zones in general are characterized by lower b-values (b-value 15 slope of
frequency-magnifude relation) when compared to the mid-oceanic ndges.

Reason (r); Earthguakes in the subduction zones occur at deeper focal depths also, whereas,
carthquakes along mid-oceanic ndges oocur at shallow focal depths.

(A) {a) is false bt {r) 15 true

B Both {a) and (r) are true; and (1) 15 cormect reason for (a)
() Both {a) and (r) are true; and (1) 15 nof a reason for (a)
([ Both (a) and (r) are false

The masses and radipactive heat generation values respectively for different parts of the Earth are
tabulated as given below.

Region Mass x 107 ke Radioactive heat generation x 107
(W)

Upper continental crust ] S 40

Lower continenial cnust ] 4000

(hceanic crust 7 1860

Mantle 4030 026

Core 1 BE0 o

Deduce which one of the following statements B NOT comrect from the given da

(A} Corg does not contain any radicactive isotope

(B} Lowler continental crust is depleted in heat producing elements related to upgper continental crust
(C) Mantle produces the highest radiogenic heat

(D) Uppler continental crust produces the highest radiogenic heat

Which OME of the following statements 15 COREECT wath regard to the application of reduction-
t-pole (ETP) technique on the total field magnetic anomaly map of any region?

iA) RTP is an efficient tool in the areds close to the equator (below £ 20" Lat )
(B) RTP assumes mamly induced magnetization for the source bodies

{C) RTP cannot be applied at higher latitudes (above + 60" Lat)
(I BTP completely eliminates the sources of remmant magnetization.

Adffter migration, an anticline observed on an unmigrated seismic section becomes

(A} broader (B) nghter (C) unalterad (I} flat

A clean, thick and hydrocarbon bearing sandstone bed can be identified through a combination of

(A) o 5P and high resistivity

(B) large SP and high resistivity

(C) low transit time and high resistivity
(I} large SP and low resistivity

Cali
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()40

.41

(.42

(.43

(.44

(.45

.46

(.47

In a consoldated sandstone formation, the interval iransit times of the formation, mainx and flod
arc 70 us, 55 ps and 190 gs respectively. The porosity of the formation 15

——a

Which one of the following statements s NOT CORRECT?

(A) A well-condifioned matrix has a condition number close to 1.

(B) An ill-conditioned matnx has a large condition number

(C) The inverse of a well-conditioned matrix can be computed with good accuracy.
(I A matnx that s not mvertible has a condition number close to 1.

Match the type of inverse problem in Group [ with its solution m Growp 11
Caronp 1 Carounp 11

P. Owver determined 1 m:[ﬂ’ﬁ+}fl}]-]ﬂ:d'

). Under determined _ m=[GIG]-'E??.u’

F. Mixed determined . G[G"G]_I G d
m=G"lgG"|'a

.
3
5. Even determmmned 4
5 m=0"d(N=M, rank of G = N)

;-4 R-1; 5-5 (B) P-2; (3-3; R-1; 55
;-1 R-3; 54 (D) P-3; O-5; B-2; 5-1

In frequincy domain IF, which one of the following frequency ranges (in Hz) is to measure
apparent TesEUvILy at PL and AL [Imiis !

{A)0.01 —0.1 (BI0.1 =1 (E) 0.1 -10 (D) 10— 100

The expression for electnical potential-J* at a distance r from a subsurface point source of curment
in a homogencous medium is givens by
ol 2l P

By ¥ =—— cy V= Dy Fe—L
(B) :4.:” @) 4z

The Bouguer anomaly gbtained after applying all necessary comections is due to

(A} topographic undulations above the datum

(B} increase in densities of crustal rocks with depth
() lateral density vanations

(13} wertical density contrast across Moho

I a 3-ID setsmie survey, the bin size for the maximum frequency () of B0 Hz at the target having

a reflector dip of 15" and imterval velocity of 3600 ms™ i5___

A sphencal body with s centre located at a depth of 1040 m gives a symmetne residual gravity
anomaly high with Ag.,, = 5.2 mial If the same anomaly were to he obtained over a 2-D

horizontal cylinder, the depth to the centre of the horzontal eyvlinder (in mjis__

e _-
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(048 Analysis of data from a 3-component broadband seismological station yields seismic velocities,
= 7.0 km's and I, = 3.87 km's for the lower crust. The resulting Poisson®s ratio of the lower crustal
rocks (rounded to two decimal places) is
(A) 024 (B) 0.2 (Cy 028 (D 030
(3.49  Maich the geometry of multiple reflections shown in Group | with their cormesponding names in
Ciroup 11
Crroup 1 Czroup 11
T E 1. peg-leg multiple
P.
E ? 2 simple multiple
0.
j 3. near-surface multiple
E.
? ? ? 4. ghaost multple
5.
(A P-1;0-4; R-2; 5-3 (B P-4; (3-1; B-3; 5-2
(C) P-2;00-4; RB-1; 5-3 (Dy P-3; 03-1; E-4; 5-2
(.50 The Kdigsberger ratio, O, related to magnetization of mocks is very low ((==] ) for
(A} sandstone (B confinental shield rocks
{C) oceamic hasalt (D} continental volcanic rocks
.51  In free-space, the integral form of Faraddy’s law is expressed as
(M)A dl = & [(oEfer )ds
5
(B) BE. di = —[ (o8 )ds
3
i) §E .ds =0
() }f‘l ds =1
(.52 Four point charges, () =400nC, O: = 50 nC, (s =20 nC, () = -6 nC, are enclosed by a (Gaussan
surface, & The next flux crossing Sis __n(.
(.55 The highest frequency range (in Hz) of an inducing electromagnetic wave that can penetrate up to a

depth of 178 m in a medium having a resistivity of 10 £-m s
{Consider permeability of the medium, g = 1}.

{A) 1-10 (B) 15-25 (C) 70-100 (DY) 800-1000

Cali

ker.com www.FirstRanker.com

151

Firstranker's chaice



FirstRanker.com
https://firstranker.com/
https://firstranker.com/

:l » FirstRanker.com

A Firstranker's choice
: www.FirstRanker.com www.FirstRanker.com

[AATE-ZONS CaECNLOHY — Cali

(.54 For the given near offset reflection geometry, the BRMS velocity (im km's) to the bottom of the
second layer is

W, = 2000m/'s 2500 m

W= 3000mi's

(.55  Inseismic exploration the dynamite source 15 generally considered to be a wavelet of

(A) zero phase (B) minimum phase
(C) mixed phase () maximum phase

END OF THE QUESTION PAPER
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