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2002
GG : Geology and Geophysics

Duration: Three hours Maximum Marks: 150

This question paper contains 14pages. Please check whether all the pages are there.

Read the following instructions carefully.

1. All answers must be written in ENGLISH.

2. Thh question paper contains TWO SECTIONS: 'A' and 'B'.

3. Section A consists of two questions of multiple choice type. Question 1 consists of
TWENTY FIVE sub-questions of ONE mark each and Question 2 consists of
TWENTY FIVE sub-questions of TWO marks each.

, 4. Answer Section A only on the special machine-gradable OBJECTIVE RESPONSE
SHEET (ORS). Questions in Section A will not be graded if answered elsewhere.

5. Write your name, registration number and the name of the Centre at the specified
locations on the right half of the ORS for Section A.

6. Using a HB pencil, darken the appropriate bubble under each digit of your registration
number.

7. Questions in Section A are to be answered by darkening the appropriate bubble
(marked A, B, C or D) using a HB pencil against the question number on the left hand
side of the ORS. In case, you wish to change an answer, erase the old answer
completely using a good soft eraser.

8. The ORS will be collected after 120 minutes from the start of the examination. In case
you finish Section A before the expiry of 120 minutes, you may start answering
Section B.

III

Iii

~ 9. There will be NEGATIVE marking in Section A. For each wrong answer to 1- and 2-
mark sub-questions, 0.25 and 0.5 marks will be deducted respectively. More than one
answer marked against a question will be deemed as an incorrect response and will be
negatively marked.

10. Answer questions in Section B in the answer book. Section Bconsists of TWENTY
questions of FIVE marks each. ANY FIFTEEN out of them have to answered. If more
number of questions are attempted, score off the,answers not to be evaluated, else only
the first fifteen unscored answers will be considered.

II
'i

11

ili

I

111

I

11. Answer for each question in Section B should be started on a fresh page. Question
numbers must be written legibly and correctly in the answerbook.

12. In all 5 mark questions (Section B), cJearly show the important steps in your answers.
These intermediate steps will carry partial credit.
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SECTION A
(75 Marks)

GG 1. This question consists of TWENTY FIVE sub-questions (1.1 - 1.25) of ONE
MARK each.For each of the sub-questions,four alternatives(A,B,CandD) are
given, out of which only one is correct. Answer each sub-question by darkening
the appropriate bubble on the OBJECTIVE RESPONSE SHEET (ORS) using a
soft HB pencil. Do not use the ORS for any rough work. You may use the
Answer Book for any rough work, if needed. There will be NEGATIVE
marking. For each wrong answer 0.25 mark will be deducted.

(25 X 1=25) ."
(1.1) A seismic phase refracted along the Mohorovicic discontinuity is denoted as

(A) Pn
(B) p*
(C) PmP
(D)PKP

"
\Y

(1.2) The velocity of the primary wave is minimum in the
(A) crust
(B) asthenosphere
(C) outer core
(D) inner core

(1.3) The axis through the Geomagnetic poles is inclined to the earth's axis at an
angle of
(A) 7.50
(B) 9.50
(C) 11.50
(D) 13.50

.1'

(1.4) Which of the following gravity corrections is always positive?
(A)Free-AirJ .

~ (B) Bouguer~ (C) Latitude V
(D)Terrain v

v

(1.5) Intensity of an earthquake is a measure of it's
(A) magnitude

- I(B)destruction
(C) duration
(D) energy

(1.6) Which of the following shows near-linear variation with depth in the earth?
(A) Density ..;

(B) Velocity
(C) Temperature
(D) Pressure

i
, ,
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(1.7) Pratt's hypothesis explains isostasy by assuming
(A) blocks of equal density
(B) blocks of unequal density
(C) blocks of equal thickness
(D) blocks of unequal weight

(1.8) Which amongst the following is the fastest moving plate?
(A) Nazca
(B) Eurasian
(C) African
(D) North American

(1.9)

~
v

(1.10)

t~t'\

(1.11)

(1.12)

'-.1

(1.13)

(1.14)

10

A typical value of the SP of a massive sulphide ore is
(A) 10 milli volts
(B) 100 millivolts
(C) 1000 millivolts
(D) 10000 millivolts

Which amongst the following is NOT a natural source method
(A) AFMAG
(B) TURAM
(C) MT
CD)Telluricv

The surface wave magnitude (Ms) of the major earthquake which occurred on
26th January 2001 in Gujarat is
(A) 6.9
(B) 7.4
(C) 7.9
(D) 8.4

From the minerals listed below identify the one which is most susceptible to
weathering:
(A) Augite
(B) Muscovite
(C) Hornblende
(D) Olivine

The diameter of a sand grain is 1 mm. In <j>grade it is equivalent to
(A) -1
(B) 0
(C) 1
(D) 2

, c'

Breccia and conglomerate differ in
(A) size of the clasts
(B) shape of the clasts
(C) cementing material
(D) environment of deposition
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(1.15) Which of the following is a wind-blown deposit?
(A) Till
(B) Bajada
(C) Varve
(D) Loess

(1.16) The reservoir rock in Bombay High oilfield is
(A) sandstone - shale alternations
(B) sandstone
(C) shale
(D) limestone

(1.17) Choose the youngest stratigraphic unit from the following:
(A) Semri Group
(B) Tal Formation
(C) Delhi Super Group
(D) Iron Ore Group

(1.18) The tails of the barchan dunes are pointed towards
(A) downwind direction
(B) upwind direction
(C) normal to the wind direction
(D) oblique to the wind direction

(1.19) Yellow pleochroic haloes are commonly seen in
(A) muscovite
(B) biotite
(C) cordierite
(D) orthoclase

(1.20) An igneous texture showing meshwork of feldspar laths with gaps filled by glass
. is known as

(A) seriate
(B) intersertal
(C) intergranular
(D) trachytic

(1.21) The hydrostatic head in a well penetrating a confined aquifer will be
(A) at the top of the aquifer
(B) below the top of the aquifer

. (C) above the top of the aquifer
(D) independent of the top of the aquifer

(1.22) The diagnostic assemblage of granulite facies in metabasites is
(A) clinopyroxene-plagioclase-epidote
(B) clinopyroxene-plagioclase-hornblende
(C) clinopyroxene-hornblende-epidote
(D) clinopyroxe-orthopyroxene-plagioclase

GG-4/14
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(1.23) Vitrinite reflectance
(A) increases with rank of coal
(B) decreases with rank of coal
(C) increases with grade of coal
(D) decreases with grade of coal

I<

r

(1.24) Pillow structure in volcanic rocks forms due to
(A) high volatile content of lava
(B) low volatile content of lava
(C) under-water eruption of lava
(D) sub-aerial eruption of lava

~

(1.25) The chemical composition of lepidolite is
(A) LiAISizO6
(B) KLizAISi4OIO(OH) z
(C) NaLhAISi4OlO(OH) z
(D) LiAISiO4

f GG 2. This question consists of TWENTY FIVE sub-questions (2.1 - 2.25) of TWO
MARKS each. For each of the sub-questions, four alternatives (A,B,C and D)
are given, out of which only one is correct. Answer each sub-question by
darkening the appropriate bubble on the OBJECTIVE RESPONSE SHEET
(ORS) using a soft HB pencil. Do not use the ORS for any rough work. You
may use the Answer Book for any rough work, if needed. There will be
NEGATIVE marking. For each wrong answer 0.5 mark will be deducted.

(25 X 2 =50)

(2.1)~e theoretical value of gravity on the surface of the earth at 45° latitude is
(A) 978.6 gals-J - - -

C\.J'J/ ,.(B) 979.6 gals', '
0/ (C)980.6galsV
/' (D)981.6galsv .

~ (2.2) Magnetic anomaly is symmetrical and independent of the strike of the body at
lati tudes of

f'~ (A)0°
-f' (BJ~4~.~-

'~(C)90u ~/
(Df All latitudes

~
j

'"

(2.3) If a primary wave is incident on ,the Gutenbe;g discontinuity at an angle of 30° \

to the normal, the angle at which it is refracted into the core is about
(A)7°
(B)17°
(C) 27°
(D) 37°

I
,-
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(2.4) The magnetic field one earth radius above the north pole compared to the field at
the pole is
(A) one eighth
(B) one quarter
(C) half
(D) the same

'-_c

(2.5) Gi ven the difference in an-ival times of Sand P waves recorded at a station to be

10 seconds,Vp= 6.5km/s and Vs=3.6 kmls, the epicentral distance is
(A) 20 km

4~ (B)40km
. (C) 80 km

~ (D) 120 km

(2.6) The paleolatitude of a rock sample with remanent magnetic inclination of 30° is
(A)6°
(B) 16°
(C) 26°
(D) 36°

~

(2.7~../The depth to the center of a buried spherical mass giving rise to a gravity
~ anomaly with a half width of 20 m is .

n.~ ;(A) 13m
v'), (B) 26mJ

"-" (C) 39m
(D) 54m

(2.8) Pick the COITectpair amongst the following
(A) Magnetite Paramagnetic
(B) Haematite FeITomagnetic

(C) Quartz Paramagnetic
(D) Gypsum Diamagnetic

~
(2.9) Refraction of CUITentflow lines obey the law given by

(A) Pltan8] = P2tan82

E~ (B) p2tan81 = Pltan82
i/ (C) Plsin8] = p2sin82

(D) p2sin8] = Plsin82

(2.10) The half-life of carbon-14 is 5700 years. What fraction of the original C-14
would still be present in an archaeological artifact which is 17,100 years old?
(A) 1/3
(B) 2/3
(C) 1/4
(D) 1/8

GG-6/14
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(2.11) A rock sample contains 3 genera of trilobites whose stratigraphic ranges are
Cambrian to Permian, Silurian to Permian and Ordovician to Silurian
respectively. The age of the rock sample is,

'- (A) Cambrian to Permian
(B) Ordovician to Permian
(C) Ordovician
(D) Silurian

(2.12) Below the surface zone in the ocean there is a marked decrease in temperature
and increase in salinity with depth. The density of water below the surface zone
(A) remains the same
(B) decreases with depth

. (C) increases with depth
(D) varies independently

"

~
(2.13) Pick the correct combination of geologic period and corresponding most useful

index fossils:

(A) Cambrian:
(B) Triassic:
(C) Cretaceous:

, (D) Ordovician:

Ammonites
Planktonic foraminifera
Trilobites

Graptolites

\.V

(2.14) The most characteristic feature of carbonate cementation in continental
environment is
(A) drusy fabric
(B) acicular fabric
(C) mineralogically aragonite
(D)high MglCa ratio

(2.15) Choose the correct combination of sedimentary'basin type and its example:
(A) Interior: Cuddapah
(B) Subduction: Pranhita-Godavari.
(C) Foreland: Bombay offshore
(D) Pull Apart: Siwalik

,~

(2.16) The silica content in alkali syenites is lower than that in other syenites because
the former contains

(A) low amount of quartz
(B) significant amount of feldspathoids
(C) large amount of anorthitic plagioclase
(D) large amount of olivine

\ o.

'/'

"' y
I

",'

(2.17) In a coastal aquifer the elievationof water table above sea level is 2 metres. If the
density of fresh water is 1 and that of saline water is 1.025, at what depth below
sea level will the fresh-saline interface occur?
(An 0 m
(B) 20m
(C)40 m
(D) 80m
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(2.18) Which of the following statements is true?
(A) Kyanite is more stable than sillimanite in areas of low geothermal gradient
(B) Kyanite is more stable than sillimanite in areas of high geothelmal gradient
(C) Kyanite is the high temperature polymorph of sillimanite
(D) Sillimanite is the high pressure polymorph of kyanite

(2.19) Choose the correct statement
" (A) Pentlandite is an oxide mineral of nickel

(B) Wolframite is a silicate mineral of tungsten
(C) Chalcocite has the composition CU2S
(D) Cuprite has the composition CuO

1
t

(2.20) Which of the following statements is true in reflected light microscopy?
(A) Covellite does not show bireflectance
(B) Pyrite shows bireflectance
(C) Chalcopyrite shows higher reflectance than pyrite
(D) Sphalerite shows lower reflectance than galena

\

(2.21) In a fold if the curvature of the inner arc is lower than that of the outer arc, then
the dip isogons
(A) converge towards the inner arc

- (B) diverge towards the inner arc
(C) remain parallel
(D) may converge or diverge

(2.22) Choose the correct pair of orogeny and age
(A) Pan-African orogeny: 1000 Ma

, (B) Grenville orogeny: 500 Ma
(C) Hercynian orogeny: 300 Ma
(D) Alpine orogeny: 400 Ma

(2.23) In the Helmann-Manguin system of notations, if we add mirror planes
perpendicular to each of the rotation axes of 422, the resulting crystal class is:
(A) 4/m2/m2/m which falls in Cubic system
(B) 4/m2/m2/m which falls in Tetragonal system
(C) 4mm which falls in Tetragonal system
(D) 4/m which falls in Tetragonal system

~

~

(2.24) Pore-water pressure accelerates landslides through which of the following
mechanisms?

(A) It decreases effective normal stress and decreases shear strength
(B) It increases effective normal stress and decreases shear strength

.(C) It increases effective normal stress and-increases shear strength
(D) It increases density of rock mass I

'"

(2.25) Name the missing product in the following reaction:
3Anorthite =2Kyanite + + Quartz
(A) Grossularite
(B) Wollastonite
(C) Labradorite
(D) Diopside

GG-8/14
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SECTION B
(75 marks)

This section consists of TWENTY questions of FIVE marks each. ANY
FIFTEEN out of them have to be answered. If more number of questions are attempted,
score off the answers not to be evaluated, else only the first fifteen unscored answers
will be considered.

GG3. Sketch the following sedimentary structures and explain the processes of their
formation:
(i) CUlTentcrescent (show current direction)
(ii) Load cast.

GG4. (a)

(b)

L.J"Y

GG5. (a)

'0:Y

~
,

(3)

(2)

What explanations are given for the function of complex suture in
ammonites? . (2)

(b)

Foraminiferal assemblages of three beds A, Band C (from bottom to top)
are given below. Interpret the depositional environment and justify your
answer. (3)
C Haplophragmoides, Trochammina
B Nummulites, Discocyclina, Rotalia, Quinqueloculina
A Bolivina, Uvigerina,Lenticulina, Globigerina

An elongate mineral grain shows first-order gray interference colour
under microscope. When a gypsum plate is inserted such that its fast-ray
is parallel to the length of the mineral, the interference colour changes to
second order green. Answer the following:
0) Why did the interference colour change to green? (2)
(ii) What is the sign of elongation of the mineral? (1)

In the following diagram optic orientation on the (100) section of a
crystal is shown; X, Y and Z are the vibration directions. Answer the
following:
(i) What is the crystal system to which the crystal belong?
(ii) What is the optic sign of the crystal?

(1)
(1)

X=c
I
I

f~~
/j1, . ,, I ,

, j ,, . ,'I,,. ,I!,
'J'Y=a

~ L-----
,~
rI'" ,, I,
, i ', . ,, I 'I . ,, ! '

~!/
11'. , Ie

I
I

, -.'

Z=b

5'
T""
0--
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A sequence of sandstone is cored for 2 m drilled length. The recovered core
measurements (in em) are giyen below. Compute the core loss and RQD
(Rock Quality Designation) of the drilled sequence. Which category of rock
quality classification does it belong to? (3)

GG6.(a)

\J)

(b)

GG7. (a)

GG8. (a)

9.5
16.8
15.4
17.0

14.4
10.5
8.8
8.1

10.5
9.6
8.4

. 11.7

12.5
14.8
11.5
14.5

A confined aquifer has a thickness of 5 m and hydraulic conductivity of
4 mlday. Calculate the ground-water flow through an aquifer section
of 2 krn length under a hydraulic gradient of 2 mlkrn. (2)

Give geological age of the following stratigraphic units:
(i) Syringothyris Limestone
(ii) Subathu Formation
(iii) Bagh Beds

Two geothermal gradients are drawn in the following depth vs
temperature diagram. Three zones A, Band C are marked. Giving
reasons for your answer indicate the zone where, (2)
(i) petroleum is most likely to form and be trapped
(ii) petroleum may form but not trapped

Temperature (OC)
60 120

(b)

6000

(3)

~

0 180

,',
\ "
\ ".. ,

\ "

\ ".. ,
\ .. '.
\ '.
\. """- "Geothermalgradient
\ "'. (5.5°C/1OOm). ,

\ ".. ,
\ .. ,
'.
\
\

\

'.
'.
\

~ Geothermal gradient
'. (1.8°C/1OOm)

c

\.U

B
""

{"

A ~

In a deformed sedimentary telTanethe strike of bedding plane is N-S and
dip is 45° towards west. It is intersected by a vertiql schistosity striking
E-W. What is the plunge of the intersection lineation? (1)

GG-10/14
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.~

\S;t'

(b)

(c)

GG9. (a)

(b)

(c)

GG1O. (a)

(b)

(c)

-~

~.

Draw a schematic two-dimensional diagram to show coaxial folding.
Show the axial traces of the two generations of folds. (2)

In the coaxial fold drawn by you, show where you will get the following
minor-fold interference structures: (2)
(i) S on Z
(ii) Z on S

For the reactionMgzSiO4+ SiOz=2MgSiO3,the thermodynamic data at
1bar and 29SoK are: MIr = -7200 J/mole; ~Sr =-1.00 J/deg.mole and
~ Vr = -0.40 J/bar. Assuming that these values are constant over the
crustal range of pressures and temperatures, explain why quartz and
forsterite do not coexist in crustal rocks. (2)

What do you understand by chondrite normalisation of rare earth
elements? What is the advantage of such normalisation? (2)

Define ionic potential. (1)

In the diagram of basalt tetrahedron given below the end-members of the
base of the tetrahedron are forsterite, quartz and nepheline. Answer the
following: (3)
0) Identify minerals corresponding to points 1 to 5
(ii) What is the plane of silica saturation?
(iii) What is the plane of silica undersaturation?

Diopside

1 3

Define and explain incompatible element in partial melting. (1)

Magmas derived from melted crustal rocks have higher 87Sr/86Srratios
than those from upper mantle source. Explain why. 0)

GG-11/14
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GGIL (a)

(b)

(c)

GG12. (a)

GG 13. (a)

What do you understand by external buffering of fluid during
metamorphism? 0)

In AFM projection from muscovite, give the justification for subtracting
3KzO from AhO3 for calculation of "A" component. 0)

Given below is the unlabelled AFM diagram of staurolite zone rocks in
which the following AFM minerals are stable

Chlorite, Biotite, Staurolite, Garnet

(i)
(ii)

Identify the minerals corresponding to points 1 to 4 (1)
Mention two possible assemblages in which three of the four
AFM minerals coexist.
Which are the AFM minerals which have reacted to form
staurolite?

(1)
(iii)

0)
/ <

\!iJ
A

+muscovite+quartz+H2O

~

Plot the compositions of haematite, magnetite, ilmenite and ulvospinel
on a ternary diagram with components FeO, FeZO3 and TiOz. Show
relevant tie-lines and explain exsolution textures observed between the
minerals. (3)

t

(b) What is meant by propylitic altenItion which is commonly observed in
the outer zone of porphyry copper deposits. (1)

What do you understand by stratiform mineral deposit? (1)(c)

Draw the fault plane solution (beach ball) for each of the following
inclined faults:

(i) Strike slip fault (ii) Thrust fault and (iii) Normal f<;tult (3)

GG-12/14
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(A ,,") I'

~) Calculate the geometric factor for a Schlumberger configuration. (2)

GG21~~

",~b )....

~"(c)

Why is interpretation of magnetic anomalies more complex than gravity
anomalies? Give four reasons. (2)

Explain upward continuation and it's utility. (2)

What is Konigsberger ratio? (0

GG22. (aV Prove that the maximum gravity anomaly of a horizontal cylinder is
larger than that due to a sphere having the same radius, depth and density
as the cylinder. (3) .

ffX~ ~ ~Y (b)/ What is the latitude correction for a gravity survey at the poles? (1)
f

(c) '--" Why is an unstable gravitymeter so called? (1)
u

'END OF QUESTION PAPER'

'-../
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GG : Geology and Geophysics
~

Duration: Three Hours Maximum Marks: 150

Read the following instructions carefully

1. This question paper contains 90 objective questions. Q.l - 30 carry one mark each and

Q.31 - 90 carry two marks each.

2. Answer all the questions.

3. Questions must be answered on special machine gradable Objective Response Sheet

(ORS) by darkening the appropriate bubble (marked A, B, C, D) using HE pencil against

the question number on the left side of the ORS. Each question has only one correct

answer. In case you wish to change an answer, erase the old answer completely using a

good soft eraser.

4. There will be NEGATIVE marking. For each wrong answer 0.25 mark from Q.l- 30 and

0.5 mark from Q.31 - 90 will be deducted. More than one answer marked against a

question will be deemed as an incorrect response and will be negatively marked.

5. Write your registration number, name and name of the Centre at the specified locations on

the right half of the ORS.

6. Using HE pencil, darken the appropriate bubble under the letters corresponding to your

paper code.

7. Using HE pencil, darken the appropriate bubble under each digit of your registration

number.

8. No charts or tables are provided in the examination hall.

9. Use the blank pages given at the end of the quest.iQVpaper for rough work.

10. Choose the closest numerical answer among the choices given.

11. This question paper contains 20 pages. Please report if there is any discrepancy.

nnl/?O

GR.V
ENKATESH



Q.I

Q.2

Q.3

QA

Q.5

Q.6

Q.7

Q.8

Q.9

Q.I - 30 carry one mark each

The approximate distances to the planets from the sun follow the

(A)
(C)

Kepler's law
Newton's law

(B)
(D)

Titus-Bode's law
Poisson's law

(A)

The Gutenberg discontinuity occurs below the surface of the earth at a depth of

(D)35km (B) 2500 km (C) 2900 km 5120 km

1.6 billion years ago
3.6 billion years ago

(B)
(D)

The condensation of the earth and other planets was completed approximately

(A)
(C)

lOkm (B) 30km (C)

(A)
(C)

2.6 billion years ago
4.6 billion years ago

~

(A)

The height of the stratopause above the surface of the earth is about

80km50km (D)

equal density
equal thickness

(B)
(D)

Airy's hypothesis explains the mechanism of compensation of mountain areas by
assuming crustal blocks of

thermocline (B) halocline . (C)

(A)
(C)

unequal density
equal depth

(A)

The zone of increasing density of ocean-water with depth is termed as

pycnoclinegeocline (D)

rift zones

flood basalts
(B)
(D)

The presence of ophiolite suite of rocks on the continental crust has been observed in

The value of P-wave velocity is highest

at the centre of the earth

just below the Moho
'(B)
(D)

(A)
(C)

(A)

(C)

orogenic belts
sedimentary basins

u

Alpine - Himalayan zone
Mid-Atlantic lidge

(B)
(D)

in the upper crust
at the base of lower mantle

A majority of deep-focus earthquakes are located in

K4O,Rb87, Sm147, U235 .

U235, K4o, Rb87, Sm147

(B)

(D)

(A)
(C)

western margin of Pacific Ocean
eastern margin of Pacific Ocean

Q.lO From the following order of radioactive isotopes choose the COITect one with
decreasing half-life

GG2/20

Rb87, K40 , U235, Sm147

Sm147, Rb87, K4o, U235
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Q.ll An environmental effect of global warming is

(A)
(C)

increase in global albedo
decrease in precipitation

(B)
(D)

breakdown of gas-hydrates
fall in sea-level
'Ii

Q.12 Which one of the following magnetometers is NOT used for measuring natural
remanent magnetization?

(A)
(C)

Cryogenic magnetometer
Astatic magnetometer

(B)
(D)

Spinner magnetometer
Rubidium vapour magnetometer

Q.13 The most characteristic metamorphic rocks in subduction zones belong to one of the
following metamorphic facies

(A)
(C)

greenschist facies
blueschist facies

(B)
(D)

almandine-amphibolite facies
granulite facies

.\::;1 Q.14 The device used for measuring marine geothermal gradient is

(A)
(C)

Bullard probe
Ewing probe

(B)
(D)

Needle probe
Lee-Beck probe

Q.15 The most important magnetite deposit in India occurring as Banded Magnetite
Quartzite is located in

(A)
(C)

Kudremukh
Bailadila

(B)
(D)

Noamundi

Meghataburu

Q.16 A sandstone containing < 15% matrix and> 25% feldspar is classified as

(A)
(C)

quartz arenite
arkosic wacke

. (B)
(D)

arkosic arenite

quartz wacke

~
Q.17 The range of present denudation rate for major drainage basins is

(A)
(C)

1 - 10 cm / 1000 years
100 - 500 cm / 1000 years

(B)
(D)

. (A)

Q.18 When did the multi-cellular life evolve?

(C)Archaean (B) Proterozoic

Q.19 The Mesozoic era ranges between

(A)
(C)

400 - 600 Ma
65 - 225 Ma

(B)
(D)

10 - 100 cm / 1000 years
500 - 1000 cm /1000 years

Palaeozoic (D) Mesozoic

275 - 325 Ma
30 - 200 Ma

Q.20 The lower Palaeozoic sequence in the Indian subcontinent occurs in

(A)
(C)

The Himalayas
Kutch

(B)
(D)

GG 3/20

Rajasthan
Thiruchirapalli
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Q.21 During fractional crystallization of a basaltic magma due to early crystallization of
pyroxene and plagioclase, the remaining liquid is enriched in

(A)
(C)

potash and soda
silica and potash

(B)
(D)

Q.22 The mineral having two hardnesses is

(A)
(C)

Quartz
Olivine

(B)
(D)

soda and silica

potash, soda and silica

Tourmaline

Kyanite

Q.23 During the transformation of organic matter to petroleum the temperature in the
"oil window" is about

(A)
(C)

< 50°C
150 - 250°C

(B)
(D)

50 - 150°c
250 - 350°C

~Q.24 A horizontal bed is folded in a manner that the axial plane of the fold is vertical and
strikes N-S. If it is a non-plunging fold, the amount of dip of the bed in the hinge zone
of the fold is

(A) 0° 30° - 50°(B) (C) 50° - 70° (D) 90°

Q.25 If the resistivity of intermediate layer is less than that of the overlying and the
underlying layers in a three-layer case, the field resistivity curve is of the type

Q.27 Ore minerals usually associated with chalcopyrite deposits are

(A)
(C)

bornite, cuprite, covellite
bauxite, limonite, goethite

(B)
(D)

~
hematite, magnetite, siderite
mica, columbite, cassiterite

Q.28 The geophysical method used for estimating the reserves of ore deposits is

(A)
(C)

gravity
self potential

(B)
(D)

Q.29 Electrode polarisation is one of the causes of

(A)
(C)

shale potential
induced polarization

(B)
(D)

magnetic
electromagnetic

magnetic flux
electromagnetic induction

(A)

Q.30 In a.c. resistivity meter, the frequency of current introduced into the ground is

25Hz (D) 10 Hz100Hz (B) 50Hz (C)

GG 4/20

(A) A-type (B) K-type (C) H-type (D) Q-type

Q.26 The hydraulic conductivity of an aquifer is expressed as.
(A) m / day (B) m2 / day (C) m3 / day (D) pOIseGR.V
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Q.31

~

~

I'

Q.31- 90 cauy two marks each

The wall microstructure of two foraminiferal tests X and Yare shown below. The
auows indicate the optic-axis orientation of calcite c?ystals. Identify the wall types of
X and Y

(A)
(B)
(C)
(D)

TestY

X is porcellaneous and Y is hyaline
X is agglutinated and Y is porcellaneous
X is microgranular and Y is agglutinated
X is hyaline and Y is porcellaneous

Q.32 Interference figure in a polarizing microscope forms

Q.33

.~

(A)
(B)
(C)
(D)

below the microscope
on the microscope stage
on the top of the objective lens
in-between objective lens and eye piece

,

Which one of the following sets of structures is useful in deciphering the sense of
shearing in a ductile shear zone?

(A)
(B)
(C)
(D)

Vein auays, syntaxial veins and boudins
Symmetrical folds, hinge lines of folds and axial plane foliation in folds
Crenulation foliation, spaced cleavage and axial plane foliation \

Extensional crenulation foliation, S-C mylonitic foliation and mica-fish

Q.34 The following sequence of facies develops from bottom to top during slowing down of
a high velocity stream

(A)

(B)

(C)

(D)

Gravel --+ Plane-laminated medium' sand --+ Trough cross-bedded sand --+
Planar cross-bedded sand --+ Cross-laminated fine sand --+ Plane-laminated
fine sand

Plane-laminated medium sand --+ Gravel --+ Planar cross-bedded sand --+

Trough cross-bedded sand --+ Plane-laminated fine sand --+ Cross-laminated
fine sand

Gravel --+ Plane-laminated medium sand --+ Planar cross-bedded sand --+

Trough cross-bedded sand --+ Plane-laminated fine sand --+ Cross-laminated
fine sand

Gravel --+ Planar cross-bedded sand --+ Cross-laminated fine sand --+ Trough
cross-bedded sand --+ Plane-laminated medium sand --+ Plane-laminated fine
sand

GG 5120
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Q.35 Which of the following is NOT a potential geobarometer?

(A)

(B)
(C)

(D)

almandine + rutile =ilmenite+ aluminosilicate+ quartz
anorthite =grossularite + aluminosilicate + quartz
almandine + phlogopite =pyrope + annite
cordierite =garnet + aluminosilicate + quartz

Q.36 The garnet + omphacite assemblage represents

(A)
(B)
(C)
(D)

metamorphism at oceanic ridges
low grade metamorphism along transform faults
high-P and low-T metamorphism along subduction zones
high-P and very high-T metamorphism

~

Q.37 Which of the following partial geochemical analyses of a suite of granitoids indicate

their peraluminous character?

(A)
(B)

(C)
(D)

Alz 03 -15.68%, CaO - 6.23%, NazO - 4.52%, KzO - 4.67%
Alz 03-10.82%, CaO - 0.87%, NazO -1.45%, KzO - 3.25%

Alz 03 - 12.62%, CaO - 4.45%, NazO - 3.75%, KzO - 4.20%

Alz 03- 8.68%, CaO -6.51%, NazO -1.38%, KzO - 3.19%

~

Q.38 A garnet has the composition Fel.5 Mgo.9 Mno.45 CaOO.15Alz Si) 012. The mole

percentages of grossular, almandine, spessartine and pyrope components in this garnet
are

(A)

(B)
(C)
(D)

10, 30, 20 and 40%, respectively
5, 15, 35 and 55%, respectively
50, 30, 15 and 5%, respectively
5, 50, 15 and 30%, respectively

,

Q.39 On the magnetic polarity time scale, the correct chronological order from older to
youngerof the polarityepochsis ..

~

(A)

(B)
(C)

(D)

Matuyama normal ---+Gauss reversed ---+Gilbert normal ---+Brunhes reversed
Gilbert normal ---+Gauss reversed ---+Matuyama normal ---+Brunhes reversed
Matuyama reversed ---+Gauss normal ---+Gilbert reversed ---+Brunhes normal

Gilbert reversed ---+Gaussnormal---+Matuyama reversed ---+Brunhes normal

Q.40 The correct order of the volcanic activities in India from older to younger is,

(A)
(B)

(C)

(D)

Greenstone Belt ---+Rajmahal Trap ---+Dras Volcanics ---+Deccan Traps

Rajmahal Trap ---+Dras Volcanics ---+Deccan Traps ---+Greenstone Belt
GreenstoneBelt ---+DrasVolcanics---+ RajmahalTrap---+ Deccan Traps
Deccan Traps ---+ RajmahalTrap ---+Greenstone Belt ---+Dras Volcanics

GG6/20
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Q.41 In a chromitite layer, pyrrhotite, pentlandite and chalcopyrite are present in the
interstitial spaces between chromite crystals. Which of the following ore genesis is
possible for the above sulphide assemblage?

(A)

(B)

(C)

(D)

The sulphides were formed by hydrothermal cavity filling processes
The sulphideswere crystallisedfrom the residualmelt afterformationof chromite

The sulphides were formed due to remobilization during serpentinization of
the associated ultramafic rocks

The above conditions are geologically not viable

Q.42 Why magnesium-olivine and quartz don't coexist in oversaturated igneous rocks that
have undergone equilibrium crystallization?

A plate margin is characterized by the following features

highest variation in gravity values
highest heat flow
high pressure / low temperature metamorphism
intense seismic activity ..

(A)

~

i..J

(B)
(C)

(D)

Q.43

Such rocks do not have enough SiOz to produce free quartz after formation of
silicates with available cations

Magnesium-olivine reacts with excess silica to form pyroxene enstatite
The existence of the mineral pair, olivine plus quartz, requires the additional
formation of a feldspathoid such as nepheline
At high temperature there is a solid solution relationship between SiOz and
MgzSiO4

11

111

IV

The above plate margin may be

.

(A)
(C)

0

divergent plate margin
convergent plate margin

(B)
(D)

transform plate margin
collision-type plate margin

I I
IQ.44 Which of the following statements are correct? ,

p
Q
R
S

F
(A)

Q.45

Landsat TM satellite has 7 bands
In standard FCC the forest covers show red tones
The visible spectral range in electromagnetic radiation is between IJlm to 3Jlm
Sun-synchronous satellites have equaforial orbital planes

P,S (B) P,Q,R (C) Q,R,S (D) P,Q

The average interstitial velocity of groundwater through the pores of an aquifer can be
estimated using the formula

(A)
(C)

,
v = KH/ <I>

v = H/K<I>
(B)
(D)

v = K<I>/H
v = H<I>/K

where, v is velocity through pore spaces; K is hydraulic conductivity; H is hydraulic
gradient and <I>is effective porosity in fraction

B
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Q.46 An excavation for an underground power house in a highly jointed granitic terrain has
an arch-type roof, vertical walls and flat floor. It trends N-S and the orientations of
three equally spaced joint sets across the cavity are as follows

11

111

N 10° /20° E

N 0° / 60° E

N 5° / 90° E

To provide stability to the power house against the rock falls within the cavity, most
intense treatment will be provided on the

(A)
(C)

eastern wall

western wall and roof
(B)

(D)

floor

floor and eastern wall .

Q.47 A multinational company has drilled two exploratory vertical boreholes P and Q.
Borehole Q is located at an elevation of 350 m at a map distance of 1000 m due
E from borehole Pat 0 m. A N-S striking copper lode is encountered between 200 m
and 400 m in borehole P and between 1550 m and 1750 m in borehole Q below the
ground surface

t.v

Dip and thickness of the copper lode between the boreholes are

(A)

(B)

(C)

(D)

Dip - 45°E, thickness - about 140 m

Dip - 45°W, thickness - about 140m

Dip - 45°E, thickness - 200 m

Dip - 45°W, thickness - 200 m

Q.48 Two sources of energy driving oil into a well are: (i) gas dissolved in oil and
(ii) water. Choose the correct statement

(A)

(B)

(C)

(D)

In dissolved-gas drive the production rate increases as the pressure gradient
declines

In dissolved-gas drive the reservoir energy is replenished by shutting the well

In water-drive there is a sharp declIne of reservoir pressure

In water-drive the reservoir energy is replenished by shutting the well

~

Q.49 Vitrinite of the organic matter, extracted from a source rock, has an average

reflectivity of 3.2%. It represents a thermal maturity of the source rock in

(A)

(B)

(C)

(D)

diagenetic stage
catagenetic stage of peak oil generation
catagenetic stage of only wet gas generation
metagenetic stage of dry gas generation

vi
GG 8/20
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Q.50 According to Hack (1941), fields of stability of dune forms (P, Q, Rand S) can be
shown on a triangular diagram given below. The end members are wind effectiveness,

vegetative cover and sand supply. The fields of transverse dune (td), barchans (ba),

longitudinal dunes (ld), parabolic dunes (pd) and whaleback dunes (wd) are as
follows

"\

'»

Q.51 Identify the correct seismic stratigraphic terminations P, Q, Rand S within the

following idealized seismic sequence

(R)
OVERLYING TRUNCATION

UNCONFORMI~

UNDERLYING
UNCONFORMITY

GG 9/20

(A) (B) (C) (D)

P-wd P- ba P - td P -ld

Q -td Q -ld Q- ba Q-pd

R -ld R - td R-wd R- bd

S - ba S - pd S - ld S - td

(A) (B) (C) (D)

P- Onlap P- Downlap P- Toplap P- Offlap

Q- Toplap Q- Onlap Q- Offlap Q- Downlap
.,.

R- Downlap R- Offlap R- Onlap R- Toplap

S- Offlap S- Toplap S- Downlap S- Onlap
.,
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Q. 52 - 56 are "Matching" exercises. Choose the correct one from among the alternatives
A,B, C andD

Q.52 Fossil group Age of extinction

P Archaeocyatha 1 Ordovician
Q Conodonts 2 Permian
R Ammonites 3 Triassic
S Trilobites 4 Eocene t

5 Cambrian
6 Cretaceous

(A) (B) (C) (D)

P-l P-5 P-2 P-3

Q-4 Q-3 Q-6 Q-2
R-5 R-6 R-3 R-4

,I
S-3 S-2 S-l S-5

Q.53 Stratigraphic units Age

P Tal Formation 1 PreCambrian
Q Uttatur Formation 2 Cambrian D

R Sylhet Formation 3 Jurassic
S Patcham Formation 4 Cretaceous

5 Eocene
6 Pliocene

(A) (B) (C) (D)

P-2 P-4 P-2 . P-5

Q-4 Q-5 Q-3 Q-4
R-5 R-6 R-5 R-3
S-3 S-2 S-l S-6

\.rr

Q.54 GeomorphicProcesses Landforms .
P Glacial 1 Point bar
Q Fluvial 2 Barchan
R Aeolian 3 Esker
S Marine 4 Sinkholes

5 Cusp
6 Pahoehoe

(A) (B) (C) (D)

P-5 P-3 P-4 P-3

Q-2 Q-l Q-3 Q-4
R-l R-2 R-6 R-5

S-3 S-5 S-l S-2

GR.V
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Q.55

~

to

~

Q.56

~

;...

r

Select the correct associations of the following groups of items of remote sensing
studies

Group I

p

Q
R
S

Reflection from smooth surface

Reflection from rough surface
Correction for sun's elevation
Correction for earth's rotation

1
2
3

, 4

5
6

'I,

Groupn

Temporal correction
Radiometric correction

Specular reflection
Lambertian reflection
Geometric correction

Rayleigh reflection

(D)

P-4

Q-3

R-1

S-2

Most probable origin

1

2
3

4

. 5
6

Late magmatic injection
Magmatic hydrothermal

. Earlymagmaticsegregation
Volcanogenic massive sulphide
Synsedimentary remobilized
Metamorphosed sedimentaryrock

(A)

P-6

Q-3

R-l

S-2

Mineral deposits
,

P

Q
R
S

Agucha
Malanjkhand
Bailadilla
Khetri

Q.57 For the cordierite breakdown reaction:

3 cordierite =2 garnet + 4 sillimanite + 5 quartz

!ji

~SOr and ~vor are - 0.0984 kJ/K and -15.973 kJ/kbar respectively. If equilibrium
pressure at 25 Tis 3.6 kbar, then what is the equilibrium pressure at 650 °C?

(A) 5.5 kbar 6.5 kbar(B)

GG 11120

(C) 7.5 kbar (D) 8.5 kbar

:1

(B) (C)

P-4 P-3

Q-6 Q-4

R-5 R-2

S-1 S-5

(A) (B) (C) (D)

P-4 P-3 P-2 P-1

Q-2 Q-1 Q-6 Q-3
R-6 R-2 R-1 \ '. < R-4

S-5 S-4 S-3 S-2
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IQ.58 A sequence of fossiliferous limestone is folded into an asymmetrical non-plunging
overturned fold trending N-S whose limbs contain stretched and fragmented belemnite
fossils. The two limbs dip at angles of 20° and 50° respectively towards west. A strain
analysis of these fossils at many localities of the fold shows that their original average
length was 2.0 em. After the strain determination, the values of final lengths at
locations X, Y and Z are as follows

I

~
I

X-on the limb dipping at 20°
Y-on the limb dipping at 50°
Z-along the hinge line

5.0cm
8.0cm
2.2 em

Which one of the following values of elongation is correct?

(A)
(B)
(C)
(D)

200% at location X
300% at location Y
100% at location Z
All values of elongation are wrongly calculated

~
Q.59 Four molluscan shells across a stratigraphic succession are found to differ in their

oxygen isotopic composition. The difference in 8180 values of the shells could be
due to

p

Q
R
S

.
salinity variation in the habitat
difference in temperature of the ambient water
diagenetic alteration
oxygen isotopic variation in the sea-water

Choose the right combination from the following

(A) P,Q (B) (D) P,Q,R,SQ,S (C) P,Q,S

Q.60 The favourable environments for the formation of coal include
\)

P
Q
R
S

(A)

(B)

(C)

(D)

Coastal marshy land
Freshwater inland basin
Aeolian environment
Coastal beaches

~

P and Q
P, Q andR
Q and R
Rand S

Q.61 The value of g, the acceleration due to gravity, is maximum at the

(A)
(C)

equator
crust mantle boundary

(B)
(D)

north magnetic pole
mantle core boundary

'"
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Q.62 The output (in volts) of a geophone planted in the earth is proportional to

(A)
(C)

strain

ground velocity
(B)
(D)

Q.63 Autocorrelation is the convolution of a time series

(A)
(C)

with itself

with its reciprocal
(B)
(D)

ground displacement
ground acceleration
'Ii

with its reverse

with its square

Q.64 For any function (of time), the time duration, M and the spectral bandwidth, I1w are
related to each other as

(A)
(C)

I1tl1w = 1
Ml1w ~ 2n

(B)
(D)

I1tl1w ~ 1
I1tl1w ~ 2n

Q.65 The Maxwell's equation, div D = p is the differential form of

(A)
(C)

Faraday's Law
Gauss's law

(B)
(D)

Coulomb's law

Darcy's law

Q.66 Carbon - 14 method is useful for dating events younger than

where r = longitudinal conductance / transverse resistance

Q.68 Fluid filled porous sedimentary rocks are.

(A)
(C)

electronic conductors
semi -conductors

, (B)
(D)

electrolytic conductors
super conductors

Q.69 Which one of the following minerals has the maximum diagnostic response to logging
tools?

(A) Coal (B) Sulphide , , (C) Magnetite (D) Monazite

Q.70 The stress regime at the mid-ocean ridges is tensional in character. This is supported
by earthquakes due to

(A)
(C)

normal faulting
high angle reverse faulting

(B)
(D)

Q.71 In Turam method, the measurement is made of

(A)
(B)
(C)
(D)

amplitude ratio and phase difference
amplitude
orientation of plane of polarization
real and imaginary components

GG 13/20 ~

strike slip faulting
opening of rift at the ridge crest

\

(A) lOMa (B) 1 Ma (C) 0.1 Ma (D) 0.01 Ma"

Q.67 The coefficient of anisotropy of a layered medium is

(A) r (B) lIr (C) -)r (D) -)lIr
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Q.72 The porosity of a reservoir rock can be obtained from

Q.73

(A)
(B)
(C)
(D)

Sonic, Density and Gamma Ray logs
Sonic, Density and Caliper logs
Gamma Ray, Neutron and Resistivity logs
Density, Neutron and Sonic logs

(A)

Which one of the following statements is wrong?

(B)
(C)
(D)

In linear stretching, the operation is done on individual pixels without affecting
the neighbourhood pixels
Laplacianfilteris a typeof directionalfilter ..

A multispectral classification is an iITeversible process of data compression
The useful range of orbital altitude for sun-synchronous low earth orbit is
constrained by earth's atmosphere and van Allen belts

Q.74 Which one of the following statements is cOITect?

Q.75

(A)

(B)

(C)

(D)

\d

Proton precession magnetometer gives the vertical component of the magnetic
field

Vertical derivative can be used to locate edges of shallow magnetic bodies

Diamagnetic bodies are weakly magnetic with positive susceptibility

For a vertically polarised spherical body, the horizontal component of
magnetic anomaly is symmetrical with positive peak value over the center of
the body

.

One of the important contributions made by Maxwell in the theoretical investigation
of electromagnetic phenomenon was

(A)
(B)
(C)
CD)

the concept of ether
the proof of transverse nature of light waves
the addition of displacement CUITentterm in Ampere's law
the suggestion of a method of measuring velocity of light w"

Q.76 The gravity and magnetic fields have the following properties

P

Q

R

S

,

Gravity field follows inverse square law, while magnetic field follows inverse
cube law

Both fields are derivable from a scalar potential

The source of gravity field is a scalar quantity, while that of magnetic field is a
vector

Both fields are governed by scalar Laplace's equation

The two COITectproperties are

(A) P,S (B) P, R CD) R, S(C) Q, R

GG 14/20
~
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Q.78 In the following diagram, CI C2 and Pi P2 are current and potential electrodes

respectively, a is mutual separation of electrodes and n is an integer

cd, .t PI P2t tC2'"

< a >< na >< a >

~ The. above diagram represents one of the electrode arrays stated below in the left
column and the corresponding formula for computing apparent resistivity is given in
the right column

Q.79 The logs used for measuring (i) free fluid index and (ii) resistivity of the flushed zone
in a reservoir formation are

~
P

Q
R

S

Normal Resistivity log

Nuclear Magnetic log

Microlaterolog

Neutron log \ --
1--

f The correct combination is

(A) P,Q (B) Q, R (C) R,S (D) S,P

,
II"

~
GG 15/20

j

Q.77 The SI units of the terms (i) current density, (ii) magnetic field, (iii) electrical
permittivity and (iv) magnetic permeability are respectively

(A) Ampere/m2, Ampere/m, Farad/m, Henry/m

(B) Ampere/m2, Oersted, Mho/m, VIeber/m2.it

(C) Ampere, Oersted, Farad/m, Henry/m

(D) Weber/m, Henry/m, Ampere/m, Farad/m

P Pole - pole array 1 2 n n(n+l)a VII

Q Dipole - dipole array 2 4 n na VII

R Schlumberger array 3 2n na VII

S Radial dipole array ;
4 n (n+l)(n+2) a VII

The correct combination is

(A) P-3 (B) Q-l (C) S-2 (D) R-4

GR.V
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Q. 80-81 are "Matching Exercises". Choose the correct one from among the alternatives

A, B, C andD.

Q.80

Q.81

P
Q
R
S

Group 1

Ricker pulse
Dar Zarrouk parameter
Aliasing
Astatisation

1
2
3
4
5
6

Group 2

Signal processing,
Gravimeter

Potential theory
Resistivity
Zero phase wavelet
Magnetic susceptibility

(A)

P-3

Q-6
R-4
S-5

(B)

P-l

Q-3
R-5
S-3

(C)

P-6
Q-5
R-3
S-4

(D)

P-5

Q-4
R-l
S-2

~~'.

\Ji

Group 1

P
Q
R
S

Ground control points
Euclidean distance algorithm
Variance-covariance matrix
Non-linear filter

Group 2

1
2
3
4
5
6

Density slicing
Median filter
Sobel filter
Geometrical rectification
Supervised classification
Principal component analysis

(C) .
P-3
Q-l
R-4
S-5

(D)

P-6

Q-4
R-3
S-2

,~

Q.82 A seismic recording unit uses a 16 bit A - D converter with one sign bit. It also uses
binary gain ranging amplifiers. The dynamic range available with such a system is

(A) 90 dB (B) 96 dB (C) 180 dB (D) 192 dB

Q.83 A CDP seismic survey is conducted using a 192 channel recording system, with shot
spacing of 50 m and geophone group spacing of 25 m. The number of folds covered
in this survey are

(A) 48 (B) 72 (C) 96 (D) 192'"

Q.84 A primary wave with a period of 1 second has a displacement of 1.0 micron. It
produces an acceleration of nearly

(A) 40 mgal (B) 4 mgal

GG 16/20

(C) 0.4 mgal (D) 0.04 mgal

(A) (B)

P-5 P-4

Q-6 Q-5
R-l R-6
S-3 S-2

GR.V
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Q.85 In a magnetic survey, base station readings were recorded as follows

Time

Reading

8 hrs 00 min
34284.5 nT

9 hrs 00 min

34290.5 J}T

The magnetic anomaly at a field station, where the reading of 34255.8 nT was
observed at 8 hrs 12 min, after diurnal correction, will be

(A) 29.9 nT (B) -29.9 nT (C) 28.7 nT (D) -28.7 nT

~.-,- Q.86 An estimate of the depth to the center of a buried spherical body, which shows a peak
value of 200 mgal over the center of the body, and half of this value at a distance of
20 m from the center on either side along a profile, is

\0

(A) 10m (B) 13m (C) 20m
(D)V26 mt

~ Q.87 Taking a representative value of 25 W m-lK1 for the thermal conductivity of crustal

rocks and a temperature gradient of 30 °C/km, the corresponding heat flow value in
Wm-2 will be approximately

(A) 750 (B) 75 (C) 7.5 (D) 0.75

Q.88 From an IF survey, following data were obtained

Apparent resistivity at 0.1 Hz = 30 Qm

Apparent resistivity at 1.0 Hz = 20 Qm

The metal factor of the ore body (in mho/m) will be of the order of

(A) 102 (B) 103 . (C) 104 (D) 105

~.

Q.89 The skin depth of electromagnetic wave of frequency 400 Hz in a medium of
resistivity 1.6 x 103 Qm will be

(A) 500 m (B) 1 km (C) 1.5 km (D) 2 km

l;-
Q.90 The resistivity of a compact formation, fully saturated with brine solution of 0.4 Qm

resistivity, is 10 Qm. Assuming cementation factor = 2 in the Archie's formula,

calculate the porosity of the formation

(A) 10% (B) 20% (C) 30% (D) 40%

End of the question paper
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GG GEOLOGY AND GEOPHYSICS 
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Read lite following Instrudio .... "" ... ruRy. 

Thi_' 4"",JJn,, paper cOnlain, 24 page, including blank P"g" for rough work_ PI .. "" "he"k all p'ge, alld rqxxt 
d""ep;on"y. if any. 

2 Wri,e your regi,"."on number. y<>ur name and no"", <>r the exam,naoion cenlIe at tho 'pecif,ed I""ation, on the 
flgh' hair <lr the Oploe.1 Respon;;e Shee, (ORS)_ 

J U,ing HB pe""'1. dar'en ,he appropriate bubble ur>d<:r ",,"h di~lt of your registr.tion number and the honers 
con-es~lnding to your pape< code_ 

4. All <["","on, in thIS paper are of objec'ive 'ype. 

5. Que'lHln. mu,t I:>e answered on the ORS by do,kening ,n. appropriate bubble (mark.d A, B. C. D) using 
liB pencil ogoonst the question n~ml:>er on 'he left hand "de of the ORS. For each question dark ... the bubble 
of the cor...,.,1 ""'wor. In cose yuu wISh to chong. on "n,wer .• rase the old answer completely. Melre than one 
an,wer bubbled "gain't a que'tion w,ll be treated a., an in"orrect re'ponse 

6. There ore" lotal of 65 que,twns carrying 100 mark<. 

7_ Aport r,,'m Genetal Aptllude (GA). the qu"",'in" paper cons,sts of two pan" Pm A and Pan B_ Pan A .. 
,'nmmnn to both Geology and Goophy»c, candidates. Pan B contains lwo ,"""ion." Sect",n I (Geology) and 
Section 2 (Geoph)·'le,). Geology candida,,,", will auempl questions in Section I only Gecphysics candIdates 
"in .uempt quesloons on Sectwn 2 only. Com:ctly darken the bubble (in !he ORS) corm;po.>ndl"g \() the section 
a,,~onp'ed by )OU_ 

8_ p,,,, A en",,"< of ~'\ queM,on>; all "';11 cony I.mark eoch Each of ,he =,io"" (S",,'inn I '" Sectonn 2) in 
Par! B cnn".".' "r]{) que'llOn, .• 11 WIll carry 2-m.,'-' eJch. 

9_ Q~.'lI<ln' 0.48 - Q.51 (2 pairS) are Common data qu •. 'tion, alld qU.'lion paors (Q.52. Q.53) and (Q.54. Q.55) 
arc hnked ",,,wer quesloon,. The an'""r u' the ,"",onJ qo.;tion of the linked an,,,,,,, que't,,'ns p.ir d.pend, on 
'he on,wer to the f",( qut",'inn of the pair. If Ihe ror't que.'tion ,n the linked pair ;, wmngly an,wered 0' ;, 

un-attempted, tnen tn. On'wer to the <=ond que'tion in the pair will not be e"alu.ted. 

10. Que"",", 0 56 - Q_65 belong to General Aptllude (GA) Q~e"'ons Q_56 _ Q_60 ,..111 ""rry I·ma,k each, and 
queslion, Q 61 - Q_65 "ill carr)" 2-ma'k' each. The GA que,,,ons WIll begm On • fre.h page ".rtong from 
page 15_ 

11 Wron# an,we" will carry NEGATIVE mark.>_ f,." Q 1 _ Q 25 and Q56 _ Q_60. II marl 1",11 be deducted for 
each wmng on,,,,er For Q_16 _ Q_51 and Q.61 _ Q.65. r, mark ",ill I:>e dedLlCtcd for """h "''''ng .n,,,,,,- The 
qu",,,,,,n pa'" (Q.52. Q.53). alld (Q_54, Q.55) are qU"'t,ons WIth linlcd '",,,,cr;;_ The,e ",II be ne~a!Jve marks 
only fu, wrong a""wer to 'he first q~estion of the hnked on",.r que"iun p.ir LC_ for Q 52 and Q 54. r, mark 
will be deducted ror each wrong an,,,,,,. There i, n" negative marking for Q 53 and Q.55 

14. Charl>. g, aph .,heelS or table, are NOT allowo:! In tho """,in'lIon hall 

1 <; Rough "'mk can be done on 'he que,!Oon p •• per ""'If IIdd",onally_ blank pages are p"mJed a, lh. end of the 
que,lI"" p.per fur ruu~h "wk_ 

I/J4 



211111 

PART A: COMMON TO BOTH GEOLOGY AND GEOPHYSICS CANDIDATES 

Q.I - Q.25 carry one mark each. 

Q.l Eanh's dipole field originates mainly from 

(A) mantle 

Q.2 Sunspots are regions of 

(A) high prcssure 
(e) high temperature 

(B) oUier core (e) inner Core 

(B) low magnelic field 
(D) high magnelic field 

Q.3 n,e el.xtncal conduction m.xham,m In sedimentary rocks is usually 

(A) pyroelectric (8) electronic (e) eleclrolylic 

Q.4 The unil of electrical re,jstivily is 

(AlOhm (BlOhm-m (C) Ohm,m' 

Q.5 Outcrop pattern parallel to topographic contour! .<ignifies 

(A) horizomal beds 
(C) inclined beds 

(8) vertical beds 
(0) folde.! beds 

(DJ crusl 

(D) dielectric 

., 
(D) Ohm-m 

0.6 A rock with equal modal contenlS of quanz. plagioclase and onhoclase is known as 

(A) diorite (S) gabbro 

Q.7 The main factol> in soil-forming processes arc 

(A) bedrock and time only 
(S) wpography and bedrock only 
(C) climate. lime and topography only 
(D) climate. topography, bedrock and lime 

Q.8 Glacial drift refers to the 

(A) movement of glaciers 
(8) interglacial intervals 
(C) erosional landforms produced by glaci~rs 
(D) sediments deposited by glacier. 

Q.9 Sand dun~s are long ridges whose ahgnmcnt is 

(0 granite 

(Al always parallel to the prevailing wind dircc(ion 
(8) always perpendicular to the prevailing wind direction 
(e) either parallel or perpendicular to the pre"ailing wind direction 
(D) not related to the prevailing wind d,=tlon 

Q.lO The olde>\ rocb in lndia are 

(Al more \ban 3 billion years old 
(B) between 2.5 and 3 billion year, old 
(C') betwc~n 2 and 2_5 billion years old 
(D) less than 2 blilion years old 

(D) syenite 
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Q,ll The sequenlial placement of geological event" ~.' determined by their position In the rock record. IS 

known as 

(A) relative dating 
(C) absolute dating 

(II! correlalion 
(ll) UIHfnrm.tarianism 

Q,12 Time equivalence of rock units in diftc\'em areas can he established primarily by considering 
similarily in 

(A) lilhology 
(e) scdimemary struclures 

(Il) fo",il assemblages 
(0) mmeral assemblages 

Q.13 Which of lhe following volcanic cvenU has Deen sug,ge,led as a major cause of the CUlllClion of 
dinosaurs? 

(A) Panjal volcanism 
(C) Raj=hal volcanism 

(B) Deccan >olcanism 
(ll) Malani volcanism 

Q,14 Bode's law expresses the approximale dislance belween 

(Al earth and other planets 
(B) moon and sun 
(C) planets and sun 
(0) moon and earth 

Q,15 India's northward dof! from Gondwanaland i! believed to have started approximately (in million 
years ago. M~) 

(A150Ma (B) 150Ma (n 300 Ma (D) 400Ma 

Q, 16 Whi~h of the following inslrlIments com.ins piezoelectric material? 

(Al hydrophone 
(C) gravimeter 

(I» geophooe 
(0) magnetometer 

Q,17 If the average crustal lhickness is 35 km and the height of a mountain is 5 km aoove mCan sea level. 
lhe ",usIa! lhickne" based on Airy's model beneath the mountain will be approximalely 

(Al 35 km (B) 40 km (n 50 km (D) 70 km 

Q.IS The equipotential surface over which the grav;t.l;onal field has equal value is known a, 

(A) geoid 
(el ellipsoid 

(1)) 'pheroid 
(D) mean sea level 

Q.19 The angle bet"'een the present geographic north and ~omagnetic north is 

(A) 1.5" (B) 7.f (n 11.5 (0) 23,s" 

Q.20 Among t~ following. the best reconnaissance _thod for determining basement configuration of 
_edimenlary basins is 

(A) gravity methc:xl 
(e) se;.mk method 

(11) self potential method 
(D) electromagnetic method 

Q.21 Cooling of ba~ahic lava under water w.lllead tn the formation of 

(A) lava lunud 
(C) columnar jointing 

(ij! pillU\' structure 
(DJ cumulus texture 



Q.22 What rock would you expect 10 find althe base of a typical oceanic plate? 

(A) Basalt (E) Diorite (C) Gabbro (D) Pendmite 

Q.23 Major coal deposits of India are found in thc 

(A) Cuddapah Supergroup 
(0 Gondwana Supergroup 

(8) Vindhyan Sapergroup 
(D) Dharwar ~upergroup 

Q.24 Whi~h "f the follo"'ing is a product of residual weathering process'! 

(A) Placer gold 
(e) Bauxite 

(lI) Banded iron ore 
(D) Porphyry copper 

Q.25 Choose the cmrect combination of ore and local1on of it, depOSIt. 

(Al Uranium-Jaduguda 
(e) Gold - Panna 

(B) Lcad-Khetl'L 
(D) Iron - Malanjkhand 

ENDOFPARTA 
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PART B (SECTION 1): FOR GEOLOGY CANDIDATFS ONLY 

Q.26 - Q.55 carry two marks eacb. 

Q.26 The age of the oldest rocks in present-day co:.:can basins is 

(Al Devonian (B) Jurassic (el Eocene (D) Penniao 

Q_27 Silicon to o~ygen ratio in the following silicate structure is 

(A)I:2 (B)2:5 (C)4:11 (D)I:3 

Q.28 Di~1 precipitation of uraninite from a mineralizing solution containing UO/' ions can take place 
due to 

(Al increase in Eh 
(e) increaSl' in pH 

(B) decrease in Eh 
(D) decrease in pH 

Q.29 Match the optical properties in Group I with approprIate mineru.ls in Group II. 

Group I 

p, Twinkling 
Q. Pleochroic haloes 
R. Anomalous interference colour 
S. Uniaxial positive 

(AI P_4. Q- 5, R-3. S-2 
(C)P- 3, Q-5. R _4. S-I 

Group II 

J. Quartz 
2. Nepheline 
3. Calcite 
4. Chlorite 
5. Biotite 

(B) P - 3, Q-4. R - 5, S - 2 
(D)P-3,Q-4.R-5,S-1 

Q.30 Wall-rock alteMion producing epidote, albite and chlorite around an ore body is called 

(A) argillic alteration 
(C) potassic-;ilicate alteration 

00 

(B) propylitic alteration 

(0) sericite alteration 
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Q 31 Mat~h the textures/structure, in Group I Wilh appropriate processes in Group II. 

Group I 

1', Cumulus textul'e 
Q. Spinifcx Ic~ture 
R. Orienled inlergmwth 
S. Comb structure 

(A)P-2.Q- 4.R-5.S-1 
(C)P-l, Q- 5. R-4. S-3 

Gruup II 

I, Cavily filling 
2. Gravity settling 
3. Annealing 
4_ Quenching 
5. Coherent exsolution 

(BJP-3,Q-I.R-2,S-5 
(OJ P- 2, Q-5, R_4. S-I 

Q.32 An area shows linear erosional depression • .ag pond, spring and offset stream along with 
,ub_horizontal slickensides. The prominent structure indicaled by these features is 

(A) mike-,Iip faul! 
(C) klippe 

(B) hom and graben 
(D) nappe 

Q.33 MUlCh tile ore Iypes in Group I with appropri.te palh-finder elements in Gruup II, 

Group I 

P_ Porphyrj' Cu ore 
Q, Vein lype Au ore 
R. Pb-Zn-Ag orcs 

(AJP-4.Q-I.R-2 
(CJI'-4.Q-3.R-5 

Grouuil 

1. As 
2. Hg 
3. Cr 
4.Mo 
5. Ni 

(B)I'_3.Q_2,R_l 
(OJP-5.Q-4,R-2 

Q.34 Malch the namre of mass movements lisled in Group I witil lile evidence, li'ted in Group II, 

Group I 

1', Creep 
Q. Earth flow 
R. Slump 

(A) 1'·2. Q.I, R-4 
(e) 1'-4, Q-2. R-J 

Group II 

I.Tounge-shaped mass movement 
2. Curved tree lrunks 
3_ Scree formation at tile ba,e 
4. Curved surface of rupture 

(8) 1'-1, Q-3. R-4 
(0) 1'-4. Q-3. R·2 

Q.35 Which of the following metamorphic facies is characterized by the pjTOpe rich garnet + omphac;1e 
as~mbl~ge' 

(AJ Blueschis1 
(C) Grccnsc'hist 

(B) Eclogite 
(0) Granulite 
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Q.36 Match tbe gemstones in Group I with corresponding mHlerals in Group II. 

Group I 

P. PcridoiC 
Q. Emerald 
R. Amalonite 
S. Ruby 

(A) P4. Q-1. R-2. S-3 
(C) P-2. Q4. R-I. S-3 

GrO\1P" 

1.1ler~1 

2. Feldspar 
3. Corundum 
4. Olivine 

(B) P_I. Q-3. R-2, S4 
(D) P-3. Q4. R-I. S-2 

Q.37 Which of !he following statements is NOT correct with regard to a perched water table? 

(A) It is within an area where a local aquiclude occurs within a laIger aqnifer 
(S) lilies above !he main waler lable 
(C) II is found in the main woe of saturation 
(O) II is occasionally associated with springs 

Q.38 The spatial resolution of IRS USS-lll multi-spectral sensor for Near Infra-Red (NIR) band is 

(A) 5.8 m x 5.8 m (S)23.Smx23.5m (C)70mx70m (D) n.Smx725m 

Q 39 Which of the follOWing combinalion. of extinction events and extinct organisms is NOT correct? 

(A) Cretaceous end - Dinosaurs 
(C) Permian end _ Trilobites 

(B) TriasSiC end - Conodonts 
(D) Miocene end -Ammonites 

Q.40 In India. marine fossiliferous rocks of lower Paleozoic age lire mainly found in lhe 

(A) Gondwana 
(D) Higher Himalaya 
(C) Outer Himalaya 
(D) Tethys Himalaya 

Q.41 Which of the following pairs of rock formations and characteristic fossils is correct? 

(A) Raniganj - Elephas 
(C) Lameta - Glossopteris 

Cll) Pinjor - nU1J!osaurus 
(0) Subathu - Nummulites 

Q.42 Which of!he following groupl; of rock formations is NOT arranged from older to younger? 

(A) Unatur - Trichinopoly- Ariyalur _ Niniyur 
(8) PalCham - Katrol- Chari - Umia 
(C) Takhir- Damuda- Panchel_ Mahadcv 
(D) Semri _ Kaimur- Rewa -Bhander 

Q.43 Choose the correcl combination of geologkal agcn1s and associated features 

(A) River - Spit 

(C) Longshore currenl- Esker 
(B) Glacier- Yardang 

(0) Wind - Venti fact 

Q.44 A sedimentary sequence donunaled hy large .,eale (5-10 m thick) cross beds. well·sorted and 
well-rounded quartz-rich sand with no fine malrlx 1S most likely to be a 

(A) deltaic deposit 
(B) lagoonal deposil 
(C) eolian deposit 
(D) Ouler shelf deposil 

GG 
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Q,45 An invertebrate in which the plane of synunetry bisects the shell through the mid-point of the hinge 

," 
(A) Pelecypod (B) Brachiopod (C) Gastropod 

Q.46 1be oldest marrunals and birds are known. respectively, from 

CAl Cretaceous and Paleocene 
(B) Silurian and Devonian 
(C) Tria .. ic and Jurassic 
(D) Oligocene and Miocene 

Q.47 Allochems in a limestone consist of 

(Al micrite only 
(B) spar only 
(C) ooids only 
{Dl bioclasl$ and ooids 

Common Data Questions 

Common Data for Questions 48 and 49: 

(O) Caphalopod 

The following geological map exposes three beds, of which the bed P is the oldest and the bed R the 
youngesL 

p 

p 

Q.48 What type of structure does the map depici? 

(Al Faulted anticline 
(C) Faulted syncline 

(8) Folded strike-slip fault 
(D) Folded normal fault 

Q.49 Why is bed P wider in the area south of fault? 

00 

(A) Erosion has removed most of bed P to the north of fault 
(B) Folding has caused thinning of bed P 10 the north of fault 
(C) Deeper level of bed P is eXJXlsed due to faulting and erosion to the south offaul! 
(D) Bed P had a variable thickness prior to faulting 



"'" 
Common Data (or Questions S(I and 51: 

A sequence of shale and limestone is intruded by an igneous pluton. Metasomatic interaction between tile 
plulon and the country rocks involves introduction of Si and AI into dolomitic limestone. 

Q.SO Which pair of rock types best describes lire products of metamorphism in the contact aureole? 

(A) Slate and schist 
(e) Schist and skarn 

(8) Schist and bomfels 
(D) Hornfels and skarn 

Q.51 TIle mineral which is NOT expoxted in assemblages in the metamorphosed dolomitic limestone is 

(A) grossular 

(e) diopside 

Linked Answer Questions 

Statement for Linked Answer Questions 52.00 53: 

(8) anonltite 

(0) andaJusite 

A plulon of iron-poor basic magma containing trace concentrations of Ni, Rb. Sr and V undergoes 
crystallization upon cooling. 

Q.S2 The first mineral to crystallize will be 

(AI augite (B) hornblende (e) olivine (0) oligoclase 

Q..53 'The trace element that will be pn:ferential1y incOIJlOOIled in the correct minenl in Q. 52 is 

(A) Ni (B)Rb 

Linked Answer Questions 54 ...... 55: 

Q.54 Silica-undersaturated minerals are 

(A) nepheline and albite 

(C) leucile and orthoclase 

(C)ST (0) V 

(B) olivine and enstatite 
(D) olivine and leucire 

Q.55 The Hennann-Mauguin symbols of erystallographic notation for the correct minerals in Q. 54 are 

(A) 2Jrn21rn21rn and 41m 
(C) 41m and 21m 

(B) 21rn21m2Jm for both 

(D) 6 and I 

END OF SECTION 1 OF PART B 
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PART B (SECTION 2): FOR GEOPHYSICS CANDIDATES ONLY 

Q.26 - Q.SS carry two marks each. 

Q_26 The gravity value measured at the base of a 10 m tall building is 40 mGaL The value at the top of 
the budding ignoring its mass i, close 10 

(A) 2() mGal (B) 37 mGal (e) 40 mOal (D) 43 mGal 

Q.27 Upward continuation technique filters ____ wavelength anomalies and ____ their 
amplitudes. 

(A) short. reduces 
(6) long. enhances 
(e) long. reduce, 
(0) shen. enhances 

Q.28 The relative intensities of induced and remanem magnetiUltion are commonly expressed in terms of 

(A) susccptibility 
(6) gyromagnetic ratio 
(e) Pois,on's ratio 
(0) Konigsbcrger ratio 

Q.29 In electrical resistivity method. which among the following is correct with reference to Geometric 
Factor (OF)? 

(A) GF varics for profiling and remains COllSlanl for sounding 
(B) GF remain. cOnstant for both profiling and sounding 
(e) GF remains conslam for profiling and varies for sounding 
(OJ GF varies for both profiling and souooing 

Q.30 If in " magnetic dIpole -m' represents poles of equal strength and'/' represents the distance 
between the two pnles. then the magnetic !IX>menl of dipole i, 

(A) 1m 
I 

(B) -
m 

(e) 21m 

Q.31 Energy in radioactive decay with respect 10 lime follows 

(A) normal dimibution 
(B) POisson distribution 
(el chi-Mjuared distribution 
(0) binomial di~lribution 

Q.32 The logging technique that uses non-cooductive drill ing fluids is 

(A) SP IOg&ing 
(Il) Re,istivily logging 
(e) Induction logging 
(0) RndtO'l1Ctric logging 

Q.33 Unguided random-walk inversion technique signifies 

(A) Cienel1c algonlhm 
(B) Simulated annealing: 
(e) Monte Carlo inversion 
(0) Metropolis algorithm 

1m 
ID) -
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Q.~4 The compressional wave velocity Y, within a wild with adiabatic b~lk modulus K,. rigidity 

modulus G and density p >s given by 

(AJ V, =\IK'+~/3)G (Il) Vp 
K<+(1/3)G 

P 

(e) v, 
K.+(1I3)G 

(0) Vp 
K.+(4/3)G 

P P 

Q.35 The number of independent element, of the 4'" order stiffness tensOr required to charaneri1.e 
general clasuc media is 

(A) 2 (B) 21 (e) 36 (D) 81 

Q.36 The seismic energy released in an carthq,,~ke of magnitude M, = 7.0 is about ____ limes (hal 
released in an earthquake of M, = 6.0. 

(A) 10 (B) 32 (e) 64 (D) 100 

Q.37 In the figure given below "-" represent, dilatation and "+" repre&ents compression. The faul! plane 
mlutio" of an eanhquake with mike-slip mccllani,m is represented by 

(A) P (B) Q ((") R 

Q.38 The anelastic attenuation of seisrruc energy depends on 

(A) quality factor 
(a) particle acceleration 
(C') stress drop 
(0) particle ,'elocity 

(0) S 

Q.39 The seisnllc wa_e travelling in low wlocity layer and critically incident at the di..conlinuily 
between low and high velocity layers 

(A) will be diffracted 
(8) will be re(lected 
(e) will propagate along the discontinuity 
(0) will be absorbed 

Q.40 An input signal {-1.I.0.21. after passing through a delay operator~. will be 

(A) -z'+z'+2;:' 
(B) (0.-1. 1.0.2) 
(C) (0.2. O. l. -I) 
(lJ) -z+;:'+2z' 
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Q.41 If m represents the number of model parameteo;, d the number of data points and p the rank of 
matrix to be inverted, then which of the following defines an underdetermioed system? 

(A) m<dandp=d 

(B) m>dandp=d 

(C) m=dandp=d 

(D) m<dandp ... d 

Q.42 A unit amplitude of an electromagnetic wave at thrice the skin-depth will be reduced to 

(A) -3e 3 
(B) -, 

, 
(C) -

3 

Q.43 The Hilbert transform of a function/(t) IS denoted byH(f(t)). If f(t)=sint, then 

H1H(f(t))) is 

(A) -sint (B) -cost (C) sin I 

Q.44 The rectangular function n(l) is defined as net) = I III:;; 11 2 

=0 111>112 
The convolntion of net) with itself will be 

(A) a triangular function A(t) 

(B) n(l) again 
(C) a nnit-slep function u(t) 
(D) a delta function 8(t) 

(0) COSI 

Q.45 Given A = e-'(cosxa, -sin .>ea,l. where a, and a, denote the unit vectors in x- and y..:lirections, 

respectively. Then V ·(VxA) is equal to 

(B) 0 

Q.46 Match the items in Group I with those in Group II. 

Groonl 

P. Convolution in time domain 

Q. Nyquist frequency 
R. Aliasing 
S. Wltite noise 

(A) P·3. Q-I. R-4, S-2 
(8) P-2, Q-I, R-5, S-4 
«(") P-3. Q-1. R-2. S-l 
([)) P-2. Q-4. R" I, S-5 

GrouP II 

, , 
"" 2. Flat spectrum 

3. Multiplication in frequency domain 
4. Frequency folding 
5. Autocorrelation funclion 
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Q.47 In magnetic materials. the relation between magnetic penneabilily Jl and s=ptibility I( 

(in 51 units) is 

(Al Jl'= If I( 
(B) ,u=I-1( 

(C) ,u=I+K 
(D)Jl~I-21rK 

Common Data Questions 

Common Data (or Qnestions 48 and 49: 

The terrain correction in gravity method accounts for topographic relief in tbe vicinity of the observation 
point. 1be Bouguer slab assumes the topography around the observation point to be flal. In the figure 
below. the Bouguer slab thickness is" and the hollow ponion P lies within the Bouguer slab_ Q and R are 
paru of the topography. 

t 
h 

0.48 In the region P. the terrain cornxtion is 

(A) half of that in R 
(B) negative 
(C) zero 
(0) positive 

Q.49 In the region Q, the terrain correction is required to account for 

(A) hollow portion P 
(B) reduced gravity due to excess mass in ponion Q 
(C) increased gravity due to excess mass in portion Q 
(D) over-eorrectJon of Bouguer slab 

Common Data for Qnestions 50 and 51: 

For an input x •. the outpul of a digital filler Y. is given by Y. = I.Sx. - 2x._1 + 2.S Y._2' 

Q.SO The order of the digital filter is 

(A)4 (B) 3 

Q.51 The transfer function of the digital filler i~ 

(A) Y. 

'. 
(e) 1:... 

'. 

1.5-2z 

1- 2.Sz 

1-2.5<:' 

1.5 2; 

(e) 2 

(B) 1..= 1.5-2: 
x. 1- 2_Sz· 

(D) Y. 

'. 
1.5 - 2z 

1+ 2_5z' 

(D) I 

,~ 
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Linked An~wer Question~ 

Statfment for Linked Answfr Questions 52 and 53: 

In a Iwo-layer eanh model. 1m, values of seismic velocily and density of firsl and second layers. 
re.lpcctively. are V., ,, 4(XX) mls. PI = 2500 Kg! m'. and V.' = 4500 mls. P, = 2600 Kg! m'. 

Q.5Z The acouslic impedance of the first layer in 51 units at nont1.l1 incidence is 

(A) JU' (B) JU' (e) JU' (0) 10' 

Q.53 Tm, transmission coefficient for a wave al normal incidence at 1m, boundary of first and second 
layer is 

(AI 0.46 (B) 0.58 (e) 0.92 (D) 1.07 

Statement for Linked Answu QutSlions 54 and 55: 

Consider a magnetotelluric (MT) field SCI up. A plane eleclromagnetic wave wilh a time dependence faclor 

e-'" is I'dvelling venically downwards (z-direclion) into lhe E:mh wilh an angular frequency", The 
electric field is polarized in lhe .-direction (strike). 

Q.54 The cie(:lromagnetic field components considered in Ihis mode are 

(A) E,.H,andH, (B) E.,II.andll. (C) E"H,andE, 

Q.55 Which of lhe following equations "'presents lhe above lnOOC~ 

-I all 
(A) E "'-~ 

, iWIJ at 
-1 aE 

(B) II =--' 
, iWIJ az (C) 

I aE, 
H ,--

, i(1)1J a" 

END OF SECTION Z OF PART B 

(D) E" II, and II. 

,v, H ,_'_'E. 
, iWf-l ih 

,~ 
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GenefaJ Aptitude (GA) Questions 

Q.56 - Q.60 caffY one mafk each. 

Q 56 Choose /h~ mm/ oppmprial<' wort! from tile options /liven below to complete the following 
semence: 
His rathercllsuaJ remarks 011 p(liitics ______ his lack of seriousness about the subjed. 

(Al masked 
(8) belied 
(C) betrayed 
(D) suppressed 

Q.57 Which of the following oplion. i. the r/ose.rI in mealling 10 the wart! be/ow: 
Cin:uitous 

(A) cyclic 
(8) indirect 
(e) confusmg 
(D) crooked 

Q.58 Choo.e the mO£l appropriate wordfram Ih~ options given bclaw 10 complete IhejOllow'"g 
untence: 
If we manage to ______ our naluralltiOUrces, we wouJd leave B beUer planet for 
our childreu. 

(Al uphold 
(8) restrain 
(C) cherish 
(D) conserve 

Q.59 25 perron. are in a room. 15 of {hem play hock~y. 17 of {hem play foo{ball and to of {hem play 
both hockey and fOO!ball. Then the number of persons playing neither hockey nor f(}(){ball is: 

(A) 2 (B) 17 (e) J3 (D) ] 

Q.60 The que.t;on below ,·on.;sl. of a poir of re/,,/ed words followed by four pa;r., of words. Se/e("l the 
pair/h"t best expresse. the re/a/ion;n the or'8""'/ pair. 
Unemployed: Worker 

(A) fallow; land 
(8) unaware sleeper 
(e) wi! : jester 
(D) renovated. house 

Q.61- Q.65 carry two mafks each. 

Q.61 If 137 + 276 = 435 how much is 731 + 672? 

(A) 534 (B) 1403 (e) 1623 (D) 1513 
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Q.62 Han (H). Gila (G).lrfan (I) and Saira (5) are siblings (i.e. broIhcrs Ind sisters). All were born on 
I" January. The age differeoce between any two successi"e siblings (that is born one after another) 
is less than 3 years. Given the following facts: 

L Han' sage ... Gita' sage> Irfan' sage ... Saira' s age_ 
n. The age difference between Gita and Saira is I year. However. Gita is nOl the 

old~ and Saira is nOl the youngest_ 
ill. There are no twins. 

In what order were they born (oldest first)? 

(A) HSIO (B) SOHI (C) IGSH (D) IHSO 

Q.63 Modem \ll'lrfare bas ebaaged from large scale clashes oC amdes to supt, 11m oC dvlliaq 
populalkms. Chemlo:aJ apnts that do their \ll'or1t silently appear to be SIdled to Aleb warfare; 
aad recretfuUy.!bere uist people In military establishments \ll'ho tblak tbat chemio:aJ agents 
are -rul toob ror tbelr Clua. 

Which ofthefal/owing .tOlerneni. be., ........ up lhe meaning of/he abo"e ptUitlge: 

(A) Modem warfare has resulted in civil strife. 
(B) Chemical agenlS are useful in modem warfare. 
(e) Use of chemical agents in warfare would be undesirable. 
(D) People in military establishmenlS like to use chemical agents in war. 

Q_64 5 skilled workers can build a wall in 20 days; 8 semi·skilled workers can build a wail in 25 days; 
10 unskilled workers can build a wall in 30 days. If a learn has 2 skilled. 6 semi-skilled and 
5 unskilled workers. how long will il take to build the wall? 

(A) 20days (B) 18 days (e) 16days (D) ISdays 

Q.65 Given digit. 2, 2. 3. 3. 3, 4. 4. 4. 4 huw many dislinct 4 digit numbers greater than 3000 Can be 
fanned? 

(A) 50 (B) 51 (e) 52 (0) 54 

END OF THE QUESTION PAPER 
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