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Answer all questions.

All questions carry equal marks.

Only one answer is to be given for each question.

If more than one answers are marked, it would be treated as

Wrong answer.

5. Each question has four alternative responses marked serially
as 1, 2, 3, 4. You have to darken only one circle or bubble
indicating the correct answer on the Answer Sheet using
BLUE BALL POINT PEN.

6. The OMR Answer Sheet is inside this Test Booklet. When
you are directed to open the Test Booklet, take out the Answer
Sheet and fill in the particulars carefully with blue ball point
pen only.

7. 1/3 part of the mark(s) of each question will be deducted
for each wrong answer. A wrong answer means an incorrect
answer or more than one answers for any question. Leaving all
the relevant circles or bubbles of any question blank will not
be considered as wrong answer.

8. Mobile Phone or any other electronic gadget in the
examination hall is strictly prohibited. A candidate found with
any of such objectionable material with him/her will be strictly
dealt as per rules.

9. Please correctly fill your Roll Number in O.M.R. Sheet.
5 Marks can be deducted for filling wrong or incomplete Roll
Number.

10. If there is any sort of ambiguity/mistake either of printing or
factual nature, then out of Hindi and English Version of the
question, the English Version will be treated as standard.

Warning : If a candidate is found copying or if any unauthorized

material is found in his/her possession, F.ILR. would be lodged

against him/her in the Police Station and he/she would liable to be
prosecuted. Department may also debar him/her permanently from
all future examinations.
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Part - A (Geophysics)

Which one of the following layers of the
Earthy has the largest volume?
(P Upper Mantle  (2) Lower Mantle
(3 ¢ Outer Core (4) Inner Core

According to Sampling theorem, what should
be the minimum sampling frequency required
to digitized an analog signal with highest
frequency of 50 Hz?

(1) 100Hz (2) 50Hz

(3) 200 Hz 4) 150Hz

The Induced Polarization (IP) method is
generally used for the exploration of -

(_1) Sulfide ore minerals

(2) Disseminated ore minerals

(3) Coal

(4) Hydrocarbon

The dimension of chargeability in IP method
is the dimension of -

(1) Current
(3) Time
The Bouguer gravity anomaly at continental

rift zone shows -
(1) positive and increased value

(2) Potential
(4) Resistivity

(2) positive but decreased value
(3) negative but increased value
(4) negative and decreased value

Bright spot in seismic reflection section in
shale ard sequence indicates -

(1) fresh water bearing sand

(2) saline water bearing sand

(3) hydrocarbon bearing sand

(4) clean sandstone

A P-wave is reflected as both P- and S- waves
from an interface at angles 1, and 1
respectively. The relationship between rp and
Is is -
M) o1
3) m<rs

2) p=r
4) p=2r

1.

gedl B 7991 wRal § § e diegw we9Q
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(3) T8 IR 4) A PR
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(3) 200 &9 (4) 150 &=t
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e R # wwiar @ snay et s
4

(1) g1 2) fovg
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‘8.  What will be the determinant of a matrix, if 8. Afgaq @ ke @ g, gfc 59aT P

one of its eigen value is zero? A A g 87
1 o @ 1 1 0 @ 1
3 = @ 151 (3) oo 4 1.5

9.  The Fousier transform of a “Comb function” 9.  “®® haaq" &I HRIT HUART g -
is -

(1) Delta Function (1) See1 BRE
(2) Comb Function (2) B BREMA
(3) Sync Function @) Rie Bam
(4) Rectangular Function (4) AR GFEH
10. Compton scattering is physical basis of - 10. e vaH fhaar Hifdes R 22
L (1) Neutron Gamma log (1) =g T |
(2) Natural Gamma log @) wgpfoe T T
(3) Neutron-Neutron log 3) :\’KJFT—:Q@\I':T ST
3 (4) Gamma-Gamma log (4) TFT-TIET ST
| 11. The shape of the earth is best described as - 11. & T SR F7 &7
: (1) Spheroid D). ST
“ (3) Prolate ellipsoid @) ik Srefgara
(3) Ellipsoid (3) g™
1 (4) Oblate spheroid (4) =UeT ST
i 12. In what circumstances, the migrated 12. b= TRRfoRl # vo wigdc uwiads Youd
- reflection seismic section will be same as the T AE T B IS P GEHeY 87
unmigrated one?
(1) Inclined interface ' (1) g Sexe
(2) Undulating interface (2) TERER SN
- (3) Horizontal interface @) df SR
(4) Vertical interface @) TERR SN
13. Removal of regional component from 13. TFIoIF =TT ¥ &4 UeH 59 & g &
magnetic data is similar to - T 27
(1) band-pass filtering Q) Js o BFH
(2) low-pass filtering (2) P9 TN B
(3) high-pass filtering (3) 9= U G
(4) band-reject filtering @) Te—aEPR B
14. 'Which of the following devices is generally 14. Fiige B @ GRaT © IdeaT @ 1]
best suited for the estimation of porosity of frfeiRag 3§ 9 B9 91 SUSRY 9T w4
compact formation? | H9d Sugad =04
(1) Cement bond logging (1) e di~s «ifET
(2) Temperature logging (2) dgEE ST
(3) Sonic logging (3) =y T
(4) Normal resistivity logging (@) TR RREET ST
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15.

16.

17.

18.

19.

20.

21,

The data of which one of the following active
electromagnetic techniques can be used to
correct static shift effect in magnetotelluric
apparent resistivity data -

(1) Slingram (2) TURAM
(3) VLE ) TEM
The half-life of ¢C¥is -

(1) 5,000 years (2) 6,730 years
3) 5,730 years 4) 7,000 years
‘Which statement is correct?

(1) All photos are images but all images
are not photos.

(2) All images are photos but all photos
are not images.

(3) Both photos and images are identical.
{(4) None of the above

What is the correct sequence of a geophysical
forward problem?

(1) Model parameters — Model — Data
(2) Data — Model parameters — Model
(3) Data — Model — Model parameters
(4) Model — Model parameters — Data

Where is the “Roulette Wheel” scheme
used?

(1) Minimum length
(2) Genetic algorithm
(3) Steepest Descent
(4) Grid search

The Himalaya is the result of -
(1) Continent-continent plate collision
(2) Continent-oceanic plate collision
(3) Oceanic-oceanic plate collision
(4) Intraplate hot spot activity

During migration, when velocities are too
high then point will be overmigrated is called
as —
(1) Smile
(3) Ghost

(2) Fawn
(4) Peg-leg

16.

17.

19.

20.

21.

e wfern faem gedE aoie) 3
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ReR UReds Wi 3 ) A @ faw g
BT TANT R o gear &7
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(3) 5,730 9
B G FAT T 87
(1) & TR sfadgt § aifea i) st
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(2) o it aeds € afe ol awR
wigdl T8 €1

(3 TF TR R Blagt e §

@) T ¥ Big 7@
TGS BRAS TR BT OGE HA R
4

(1) dica RHR - diea — =eT

(2) SET — HAfed R - diea

(3) TET — Alsd — Hiea UvHiex

4) HAfed — disd IREfEY = SiEr
ST 87

(1) A <ierg

2) angaRin e

(3) G99 oW 99

@ s g
e freT aRo 22

(1) AEEU—A8EY RIT TIHY

(2) TEENRI—TTE ©Ic by

(3) TEE-Es T TahR

4) Sgi<ie T wIE TRy

YO & QRM, W9 R 954 AR B § a

(2) 6,730 <Mt
(4) 7,000 Ted

g sfAgdT 8 S S R wEr S
&

(1) T 2 »E

3 ¥ (4) UT—aFT
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22.  Which of the following physical properties of 22, @<eHI & fferaa s el § F D
rocks has the widest range of variation? 9T 9€aTd ] ATUS ¥ 87
(1) Magnetic permeability (1) FEHI el
(2) Density (2) =59
(3) Seismic velocity (3) wHd &
(4) Electrical resistivity @) Rga yRRgEar
23. The zeta potential is produced by the 23. il w3 yraRs B & gmr fida
interaction of - 27
(1) Liquid-liquid surface (1) WRe—Rd A8
(2) Solid-solid surface (2) S—3F TaE
(3) Solid-liquid surface (3) S-RSA TIE
(4) Air-solid surface (@) < waE
24. A complex quantity can be expressed by — 24, TS Wifed AET s gRT SIad &Y S ehei]
2?7
(1) A frequency function a time function (1) v IMGRT TARE Y6 T TIRE
(2) An amplitude and a phase (2) TF I iR TP =R
L (3) TP BIeaEe TR
3) Anima h
®) Sinaty phase @) TF IERS 9 AR T PR
(4) A real part and a cosine function R
25. The largest negative geoid undulation 25. UEH O TORAG [ON™IgS ORIl
(-105m) is found at — (-105 Hiex) FEf TR URT AT 27
(1) Austria D) st
(2) Indian Ocean (2) &< 98M™rR
(3) Pacific Ocean (3) UIT FEMEEN
(4) Australia @) sifefemm
26. ‘The isotopic system would youuse to date a 26, ¥ THRME WONCl HT SUENT MM
crystal of zircon — RN & feea o oy &= o foxw
FNA?
() C-14N-14  (2) KA40/Ar-40 (1) C14N-14  (2) K-40/Ar-40
27. Which physical property of the medium 27. WSS TRfRT IR (SMHR) # ufifbar,
governs the response of Ground Penetrating AETH P P A HikE Guly @ P
Radar (GPR)? BT BY
(1) Electrical conductivity (1) fea arorwar
(2) Electromagnetic conductivity ) Rgd g=ST A
(3) Seismic wave velocity () o T T
(4) Electrical penneability (dielectrlc @ f"\‘] e[ TR (31 =P q?raga:m;)
permittivity) '
01-% Page 5 of 48
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28.

29,

30.

31.

32.

33.

Reversal of geomagnetic field is observed 28.

at -
(1) Subduction zone
(2) Mid-oceanic ridges
(3) Continental rift zone

(4) Transform faults

Electomagnetic methods are based on - 29.

(1) Maxwell’s equation
(2) Newton’s equation
(3) Ampere’s equation

(4) Faraday’s equation

Which of the following instrument is used  30.

during radiometric surveying?
(1) Seismometer
(2) Gravity Meter
(3) Resistivity Meter
(4) Scintillation counter

The unit of Metal Factor (MF) in IP method  31.

is -

(1) Ohm.m (2) Ohm'm?

(3) Ohm 4) Ohm/m
In electromagnetic (EM) sounding, the depth  32.
of investigation ............... with increasing
frequency.

(1) increases

(2) decreases

(3) remains unchanged
(4) varies randomly

Which resistivity logging tool is able to 33.

identify the thin bed sharply?

(1) Laterolog

(2) Induction log

(3) Micro-spherically focused log
(4) Normal log

GaBd &3 BT oAUl Del @l oAy 27

(1) AR &3

(2) FeE—TEMERE Re

() FAEEIUN R 9

@) uRede wiee

g grwra RAftrt fea v amRa &7
(1) F993a & iR

(2) T B THIDRT \“(‘p:
(3) TR & wHimw
(4) BRI & FHHRT

ASTAeE wdem B ERE efafae @
9 SuHeoT &1 Suan e ST 87

1) R

(2 Afcriex

(3) uRREwar diex

(4) STEC HIeex

IEd Ay ¥ urg daex (TAUH) B sHE
T 8P

1) A 2) mldex!
(3) ¥ @) 3 /4R
faga e () TMRa—A" § S1g @5
TMEYS TSI SMIRT B TR oo !
(1) W e
(2) &9 3 O 8 :

(3) BB &I 9T B

(4) YO ST SEoAal ¥E@ar

DI AT FARREET ST SUB ool ool
B S W UETA 9 9EH 87

(1) <™ i

(2) UROT ST

() I NAHR ©9 § DG T

(4) \EFg Gt

01-x
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34. The Earth behave as - 34. Tl HF W BY H SR BT g2
(1) band pass filter 1) ¥ TN fheeR
(2) low pass filter (2) < 9 fheex
(3) high pass filter (3) S TN fheeR
4) band—reject filter @ Te—aTHN fheee
35. The dielectric constant of water is - 35. UFl @ URERS Rexid § —
M1 (2 25 @1 2 25
3) 80 4) 100 (3) 80 4) 100
36. The solution of a linear inverse problem 36. U® & URIEM 90 Gm=d &I ~gAaH
Gm = d based on ‘minimum norm’ in given TEETS’ & YN U G 907 87
by -
Q) GTe)'GTd (2 G'G'Gd" 1) GTEGTd (2 GTeGdT
@) GFGGHtd @ GTdGGH! 3 GT@GGY'd @ GTd(GaEY)!
37. The porosity determined by neutron logging 37. & Hfwm ¥# feiRa wuwm ~EH
in shale formation is - AT —
(1) overestimated (1) BT STET Srigpdr &
(2) underestimated () 1 XD NHAT &
(3) equal to true porosity @) w= ﬂ'\’aﬁlT & SR 3l
(4) equal to secondary porosity @ due m & qUET SAipaT 2
38, Which one of the following logging methods  38. =1 T Tdiwi § & P |<erar FaiRa
is NOT used to determine porosity? o B o gEHTe TRl {Har SR 87
(1) Sonic (2) SP @) &= 2y WU
(3) Neutron (4) Gamma-gamma 3) ;;K‘H 4) AT
39. Which seismic wave among the following is  39. =1 ¥ | S &I @I &7 4HT B <R
most dangerous during earthquake? G99 3% waATs 27
(1) P-wave (2) S-wave 1) G—adT (2) TI—ET
(3) Rayleigh wave (4) Love wave 3) I T | @ <& aaT
40. The NMO of a diffraction hyperbola as 40. faaci= SR & U, T, 31, TP WIa
f:ompared to that of a reflection hyperbola > afrRaes ‘ﬁ e Fe_
is -
(1) always greater (2) always smaller () & e 2 & Bl
(3) random (4) same 3 W[ @ A=
41. The term “fitness’ is associated with whichof 41, 'fea¥ u= fﬁiﬁ%ﬂ@ﬁ # 9 for piifere
the following geophysical inversion method? uferens fafer '\ﬁf et 87
(1) Genetic algorthim (1) ITER® TR
(2) Simulated Annealing (2) TN Q—iﬁ%—:r
(3) Least squares inverse 3 T ‘cb“q T} T
(4) Minimum norm least squares inverse @) T :irﬁa@: & q B T ST
[
01 - XX Page 7 of 48
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42. Normal move out is defined as difference in  42.  HfHal 9 ST Bl AT T F s &
arrival times - fea wu 4 R frar e &7
(1) between any two geophones (1) &<l < Rmes & &g
{2) between two successive geophones (2) IR < ReE @ 99
(3) between zero offset and any other @) T sifde ok e o e
geophone & 9
(4) between first and-last geophone @) e 3R TR Rew @ 9
43. Amongst the following 4-electrode 43, fga uwRRwEar AR & =Rl
configurations of the electrical resistivity 4-zoesrs A=t § 9 S wae s
method, which is best suited for & fou e IR 87
archeological investigations?
(1) Schlumberger (1) TTEER
(2) Pole-pole ) ga—a
(3) Wenner @) ¥R
d44.  Match the type of well logs (listed in Group 44. JG—dl™ & TOR (A 1 F THids) &I
I) with the characteristics of measurement e a0 o fodiwael @ @ LR I
(listed in Group II) — Th9g) B —
Group I Group II WE I wE I
(P) Caliper (1) Hydrogen ® @Hfawr (1) veF
concentration in EESE k|
pores TR
(Q Neuron (2) Velocity of Q W  (2) <95 ol
compressional T oA
waves R TwEW 3) SIRE
R) SP (3) Borehole quality TR A
measurement (S) wwfs 4) g@ﬁ-ﬁ;
(S) Sonic (4) Natural electric forel amar
potential
(1) P-3;Q-1;R-4;5-2 M P-3;Q-1L;R-45-2
(2) P-4;Q-1;R~2;S-3 @ P-4Q-1R-2;5-3
3 P-3;Q-4R-1;8-2 3 P-3,Q-4R~-1;8-2
4 P-4;,Q-3;R-2;85-1 @4 P-4,0-3R-2;5-1
45. Acoustic impedance is the ............. of 45, w1 YiEm, w9 3R AT B gl
density and velocity. @) T @) s
(1) sum (2) difference
3) UEHd 4) I
(3) product (4) ratio 3) “@
01 - %X Page 8 of 48
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46.

47.

48.

49,

The gradient (rate of change) of gravity 46.
anomaly for semi-infinite slab indicates -
(1)
2
3)
C))
If P-wave goes from solid to liquid, what
would happen to its velocity?

(1) Stay the same (2) Increase
(3) Decrease to zero (4) Decrease

amount of mass excess
amount of mass deficiency
volume of slab

depth of slab from the surface

Which of the following is an algorithm for 48.
Simulating Annealing Technique?

(1) Sun—Bath (2) Heat— Bath

(3) Beach—Bath (4) Cool - Bath
A salt dome is characterized by - 49,

47,

i

a@‘wﬁaa%%ﬁmﬁwﬁﬁ
ﬁ%qa(qﬁaﬁﬁaﬁﬁ)wsﬁamm%?
) T e A A

(2) TEF BHT B AT B

(3) W B dieH

(4) WaE ¥ WS B TR

AR i~ S ¥ Rl H Il 8, < 9
T P FGT BT

(1) B & & (2) e

@) TSR (4) P9 T o 2
PR % 9§ B w1 RiegeifeT TR
Tl BT TR &2

1) a7 — 9 @) 8 — 9™
(3) 9= — En?: 4) o — 9=
@Wwaﬁﬁm%—

(1) Low seismic velocity and low density (1) B9 qHI T &R FH T
(2) Low seismic velocity and high
density (2) T HUE I R I U
(3) High seismic velocity and low )
density (3) S= ﬁ?ﬁilq [ 3R FH T
(4) High seismic velocity and high .
density (4) T @UE 97 AR 9= g
50. After migration, an anticline observed onan 50, HZII B Hﬁ{ qHUE TS 4 Agde 7 Bl
unmigrated seismic section becomes - TS U Q‘cﬁ‘cﬁrﬂﬁf forg WeR &1 & SIar &7
(1) broader (2) tighter 1) =T (2) o
(3) umaltered 4) flat (3) ¥—d9sa (4) =Tuer
51. The nature of free-air gravity anomaly at 51. Vee®RM &3 (@) # gao—gar Loyl
subduction zone (trench) is - fageTier &1 a1 87
(1) negative and decreased (1) THRIS AR F9
(2) negative and increased ) qasma:[a’; 3N 9T
(3) positive and decreased (3) uififes sk =9
(4) positive and increased @) difaree laﬂ'\’ a7
52. In seismic exploration, the dynamite source 52, HURI STN0T|¥H, SHAMEE VId AR W
is generally considered to be a wavelet of - 59 YR o1 mﬁ‘[m HET Sl 27
(1) Zero phase (1) I TR
(2) Minimum phase (2) =g TR
(3) Mixed phase (3) falm =
(4) Maximum phase @) GTW =ROT
01 - %% Page 9 of 48 |




53.

54,

55.

56.

57.

S8.

The Bouguer anomaly obtained after 53.
applying all necessary corrections is due to -
(1) Topographic undulations above the
datum

(2) Increase in densities of crustal rocks
with depth

(3) Lateral density variations

(4) Vertical density contrast across moho
In frequency domain IP, which one of the 54.
following frequency ranges (in Hz) is used to
measure apparent resistivity?

(1) 0.01-0.1 (2 01-1

3 0.1-10 4) 10-100

A P-wave shadow zone is developed in the 55.
range of -
1 10°-100°
(3) 103°-143°

@) 53°-103°
4) 110°-150°

Airtborme Magnetic Survey is performed 56.
using -

(1) Fluxgate magnetometer only

(2) Optical pump magnetometer only

(3) Proton processing magnetometer

(4) All above magnetometers

The logging tool for direct determination of 57.
permeability is -

(I) Resistivity

(2) Sonic

(3) Nuclear Magnetic Resonace (NMR)

(4) Neutron

The Fourier transform and integral of a 58.
“Derac Delta Function” respectively are -
a 1,1 @ 0,0

() «,0 @ 1,0

T HARD GIRT B TR, TR D 918 Ui
IR TG BT PR & —
(1) Seq & SR WAPiie o

(2) TEE & AR BRI el B Hee
4 g
(3) U T gead
@) IS W TR T A
g SF e # W e amgRy
HEersll (8ol #) ¥ 9 1o wiia TRk
B A © I WA e S € - N
1) 0.01-0.1 @) 01-1
3) 0.1-10 (4) 10—-100

(1) 10°-100°
(3) 103°-143°

(2) 539-103°
4 110°-150°

@Tsﬁ?f‘ GIPig F9Eu d 9 B ST
foram wmar 87

(1) S TARFIC AR

(2) $9d difede 47 FeHEeY

(3) Ui gk deeriex

@) T SURIGd HTHITR

Rl & YogE TR @ forg SR <
2

(1) gfoRE=Bar

@) ==

(3) TR GBI TS (TITHA)

@) g

R A =

@ 1,1 (2 0,0

(3) «,0 @ 1,0

01 - %
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59, The type of wave that arrives first at a station 59, 37 & TRUNCR A Bl W W A9
from an earthquake hypocentre is — TSl 31F diell O &l YoR & —
(1) P-wave (2) S-wave @ 9T (2) TH—TRT
(3) Rayleighwave (4) Love wave (3) Yo () |9 qT
60. Among followings, which is not inverse 60. fr=ifeiRaa 3, ot 9w =gepa o =€ & —
square law?
(1) Newton’s gravitational law (1) geA o m Rrag
(2) Coulomb’s electrostatics law (2) HEM FoTgeed faw
{3) Coulomb’s magnetostatics law (3) T FERRE from
(4) Hooke’s elasticity law @) T &g e
61. Snow appears dark in which radiation zone? 61. &4 fafewor &7 § 99 TR I @1 fEE
EGIET
(1) NearIR (1) e ava
(2) Visible region Q) 38 &
(3) Thermal IR 3) T AT
(4) Microwave region @) ms‘stﬁﬂ'cr &
62. ‘The shape of time-distance curve for the 62. ¥R w4 ¥ safdad ek & foe—aag ¢
critically refracted wave is - Bl IAGRIT BT HADBR coverrrenrere 2
(1) straightline  (2) parabola @) e @) wTeE
(3) hyperbola (4) quadratic (3) af wae @) Rum
63. What is the energy level of epithermal 63. wEIF Wi ¥ Qdera <EH Sul &1 ®R
neutron in neutron logging? T 87
(1) >0.5MeV @) > 0.5 Ao e diee
@ 10°t010°eV @) 10%to 10° ST dhee
() 0.1to 100eV @) 0.1 to 100 A diee
@ <0.lev @) <0.1 53 diee
64. Dip angle electromagnetic methods are 64. 39 Gt selggimiies REE! &g aREF=
suitable to delineate - % forg Suga a7
(1) both  vertical and  horizontal (1) <FI kR SR &R Beay
conductor .
(2) horizontal conductor only ) ‘
(3) vertical and dipping conductor (3) TR IR GIH FETR
(4) horizontal and dipping conductor @) &R siR GIP! BIAR
01 - % Page 11 of 48




65.

66.

67.

68.

69.

70.

71.

Which of the following array is not used in
the electrical resistivity survey?

(1) Wenner configuration

(2) Schlumberger configuration

(3) Dipole-Dipole

(4) Monopole
According to normal gravity formula, the
difference between gravity at pole and
equator is -

(1) 5186 mgal (2) 5186 gal

(3) 9975 mgal (4) 9975 gal
What is Fourier Transform of a box-car
function?

(1) Triangular function

(2) Rectangular function

(3) Sinc function

(4) Circular function
In any given signal, removal of all periods
shorter than Nyquist period is achieved by -

(1) high-pass filtering

(2) band-pass filtering

(3) low-pass filtering

(4) band-reject filtering

In which domain, the Discrete Fourier
Transform performs filtering operations?

(1) Time-domain

(2) Frequency-domain

(3) Both time and frequency domain

(4) None of these

The solution of a linear inverse problem
Gm =d based on ‘minimum prediction error’
is given by -

@ G'G)!IGTd (2 GG
3) G'(GGH'd @ GTdGahH!
Which is the parameter for measuring the size
of earthquake that does not need any

instrumental record?
(1) Richter scale magnitude
(2) Seismic moment
(3) Intensity
(4) Rupture length

65.

66.

67.

68.

69.

70.

71.

fagra gfeRlwear wdeor & Refafag § 9
g RO BT SURNT T8 favar wiaT 29
(1) IR FUgITH

(2) TN HILILA

3) fegda - fgydm

(4) T

AR oGy Y3 & FER, YT 3R
%ﬂﬁw%@wmzﬁzﬁﬂmw
() 5186f%=t A (2) 51869

3 9975t A7 @) 9975w
T~WWWWWW
1) Crig e

(2) ISR HRE

3) R vwm

(4) TOTPR BHaRE

& A daa ¥ Mfdeve sy § o9 sy
% O afedl Bl gem @ forg —

(1) S=E—ag el

(2) de—u™ feefr

(3) FA—u e

4) Fe—<=oR fheefir

(3) T 3R R S/ QT

4) =99 9 B8 T

T R giedm T Gm =d BT “~gad
qlosgegfl Fe' B MR R TR AT 27

@ GTe'GTd @ GTeradT
3 GT(GGH'd @ GTd(GaH!
HI & FEHR B AW P g B @@
friicr € R 50 9w Rei€ &
NG Tal 87

(1) Reex e R

2) P &t

(3) g

4) e arg
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72. Tn which wavelength spectrum, the 72. f&w dOT Qw Wagm # iy SwmaA
vegetation has highest reflection? WEgs <dr 87
(1) Green (2) Red 1 = (2) 9™
(3) Near IR 4) FarIR () e smaa @) R IR
73. The most sensitive instrument for magnetic 73. FaHF WO B AU W wIeid
survey is - TYHITT BT T &7
(1) Magnetic field balance (1) GIPr &3 e
(2) Fluxgate magnetometer (2) YSRTIE HFCHER
(3) Proton precession magnetometer (3) ureH IReH Feriiex
(4) Optically pumped magnetometer @) siffteamed 97 FeReR
74. Concept of resolving kernel is used in — 74. TN B TG DX D) TR BT ST
s o § —
(1) Genetic Algorithm (1) SHfed TeiRem
(2) Simulated annealing ) ﬁp:gﬁég THITeT
(3) Backus-Gilbert method 3) Ypu-—Tree fa
(4) Tikhonov method @) fERe
75. Lehmann discontinuity is situated between - 75, olgAA SR &9 & 9 Rem 872
(1) upper and lower crust 1) ST IR Fad B
(2) lithosphere and asthenosphere (2) wIHSd R (RHRBIIR
(3) upper and lower mantle (3) S AR fraa ded
(4) outer and inner core @) I 3R AR BR
76. The cycle skipping problem in sonic log 76. &f @M # =;mp do WHW b4 a5 A
arises due to - a7 BRil &7
(1) mechanically generated noise (1) I SUH TR
(2) highly attenuating formation (2) RSP v (attenuating) BIHIA
(3) failure in the thresholding to detect (3) THT B U THFH B Ul NN D
first cycle of wave e JuRIfRsT § Rwear
(4) high velocity zone exists (@) S= B AT AR
77. The acceptable value of the Poisson’sratioof 77. U@ TccH I gIgeH STYIT DT el 99
arockis - -
(1) 055 (2) 1.00 (1) 0.55 (2) 100
3) 025 4 -1.00 (3) 025 4 -1.00
78. The neutron logging provides - 78. =ggiA TATeE T U Heal 87
(1) primary porosity 1) vRIAe T
(2) secondary porosity 2) "reafe a<uar
(3) total porosity 3 o= Terdr
(4) fracture porosity (4) T Ewar l
|
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79.  Gauss-Seidal method is also termed as a 79. vfg—<ded AR =) f&9 BT & wg q
method of - T SIay 87
(I) Successive Displacement (1) SR fdzem=
(2) Eliminations 2) S
(3) False positions 3) Ejﬁf Rerfy
(4) Iterations @) mﬁﬂ#
80. Geomagnetic secular variations originate  80. ﬁ—ﬁiﬁiﬁﬁ T fROeT Tafuag =g 9 IO
from the - BT &7
(1) Inner core (2) Outer core (1) aRs s ) T BR
(3) Crust (4) Mantle 3) & @) Hea
81. A gaseous hydrocarbon-bearing zone canbe 81. &g g fazeor €, Y TgieRT &9
best identified by a combined analysis of - BT TIES UTYHT o HpaT 27
(1) Density and Self-Potential (SP) logs (1) 9 3R AToHT—&Far (@ @) i
(2) Density and Neutron logs (2) =TT 3R ~ggi= i
(3) Sonic and Neutron logs 3) =fY 3k efT T
(4) Natural Gamma Ray (GR) and @) L‘ﬂg:‘f?ﬁﬁ T fRor Eham) el
Neutron logs i W
82. The autocorrelation and cross-correlation 82, SifSIdEwdYy 3R Pio—ae<sy 5T e 9
differs in - STTI—3TeTTT &7
(1) distributive property 1) R T
(2) associative property (2) wEart o7
(3) commutative property @) weRa T
4) None @) B 78
83. The primary objective of ‘Realization’ in  83. Tﬂﬁ'cﬁ GohA ¥ A P gRIfle 9ty
geophysical inversion is to - g -
(1) improve the resolution (1) Hog § TR
(2) reduce the non-uniqueness () —Tafdrear o &9 o
(3) enhance the condition number (3) wrera wer ¥ gy
(4) stabilize the inversion process () 3o ulHar o R ¥
84. If there is no change in velocity across 84. IR W9 & UN 9 § ﬂﬂ’s‘ gRac T8 2T
boundary - & ol -
(1) ray refract away from normal (1) TopoT R ¥ i Bl 2
(2) ray refract towards normal (2) TR S BT SR SRt gl @
(3) there is no refraction @) PIE Sadt T &
(4) all energy is reflected @ W Sl IReRa gl 8
01 - $ Page 14 of 48
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85. Proximity log is mainly used to measure - 8s. Eﬁﬁﬂﬁ‘cﬁ T g WY A @ o wi
e wmar & —
(1) resistivity of mud cake (1) PHES Be B ARG
(2) resistivity of flushed zone 2) wifda &= B UfaReredar
(3) resistivity of invasion zone (3) ST & & wiRE®dr
(4) resistivity of true formation (4) |4 BHEE @ uRkREear
86. What is the age of our earth? 86. TR gl @I 9F T 7
(1) 4.6 million year (1) 4.6 Pfam= G
(2) 4.6 billion year (2) 4.6 fdferas arer
(3) 4.3 billion year @) 43 Rifte wra
(4) 4.3 million year @) 4.3 [fea e
87. If p1, pz and ps are the values of apparent 87. TR pi, p2 3N ps A, 7eA R - ol H
resistivity in top, middie and bottom layers, W YRREGdr @ 79 €, 99 O 0 3 9™
respectively, then match the following items TR I & = ageql &1 fad & -
of Group I with those of Group II — ol Tl
. Group I Group I ) H-—TBR (1) pi>p2>ps
@ Kype (D p1>p2>ps @) T-VBR @ pi<pa<ps
GD)  A-type @) pr<pz<ps (i) ©I-9BR () p1>p2<ps
i) Htype @) pi>p2<ps (v) W-TBR (@) pr<pr>ps
(iv) Q-type @) pL<pz>p3
Q) i-4ii-3;iii—-2;iv-1 @D i-4;ii—-3;ii-2;iv—-1
2) i-4;ii—2;iii—-3;iv—-1 ?2) i-4;ii—-2;ii~3;iv-1
@) i-2;ii-1;iii—-3;iv-4 3) i—-2;ii-1;iii—3;iv—4
@ i-2;ii—4;iii—1;iv-3 4) i-2;ii—4;ii—-1;iv-3
88. The acceleration due to gravity, ‘g’ is 88. TOcAIBYYl RO, 'S Sf¥Had BT & —
maximum at -
(1) equator (1) A N
(2) poles (2) g9
(3) mid-latitudes () Wy e
(4) sub-tropical regions (4) SUwrGREE a3
89. What will be lithology, if shallow resistivity 89. TR Soel URREGAT SUSOT  BH
tool shows low resistivity but the medium weREEa famr £ afes w1 iR =9
and deep penetrating tools have higher TS SuHeT et
resistivity and overlie to each other? & P %ﬁ{ 'Eﬂ'raii[}": hid g\:ﬁ
(1) The formation is permeable and Y EU ‘ ICISICE] :
contains hydrocarbon ) BT T § SR ERSeeT
(2) The formation is permeable and oA §
contains only water (2) BHTE TR & 3R daer gl B
(3) The formation is an impermeable E
cleaner sandstone (3) BT TS 3ME G g TR B
{4) The formation is an impermeable (4) BIEIE UH AN WE AT TR 3
cleaner limestone
01 - = Page 15 of 48




90.  Which logging is used to estimate the amount ~ 90.  3MTERl & Uity FRie B AT BT IAGAF AT
of cement behind the casing? % forw {9 <ifffT &1 S fovar sy 87
(1) Cement bond logging 1) <He § iR
(2) Temperature logging (2) amaEE iR
(3) Sonic logging (3) =iy T
(4) Caliper logging @) Sfergr diffT
91. Invector calculus, Stoke’s theorem relates— 91, i ®eq 8, Wi & 799 g § Jaftlg
22
(1} Line-integral to volume integral 1) dE—s<ud A Eﬁalmi[ EEUR
(2) Surface integral to volume integral (2) Tag = HEn il
(3) Scalar product integral to norm (3) Afs SR Sy & AT e
(4) Line integral to surface integral @) o= AR & e Yar af=
92. The diurnal variation of geomagnetic 92. Y—gIHIY WAl Bl 3P B~Tar F 984 qTO
elements is due to a system of electric current faea art 59 gomell & SrRor xi 87
flowing in the -
(1) ionosphere () I &=
(2) earth’s outer core (2 i B I BR
(3) inter-planetary medium (3) T @ €9 &1 A
(4) ocean @) ¥HEFErR
93. Which one of the following planets has the 93. FfeRad T8 ¥ ¥ w9 wUET 9% g&cg
highest bulk density? e 87
(1) Jupiter (1) Venus D glgwi?f 2 I
(3) Saturn (4) Mars @ = @) =T
94. What is data resolution matrix for a linear 94. RaF UREH T Gm=d 3 RIT e
inverse problem Gm = d? (G®: generalized e At @ #° (GE: TRAESS
inverse) EIGEIG))
1) G.G*® @ G/G* (1) G.Gs® () G/G*
3 G*/G @ G:G (3 G®/G @ G:G
95. In which one of the following 95 = %% o g g AR § Fdue
electromagnetic methods is the rate of change &89 @ GRATT P % o9 P wIaT 27
of secondary field recorded?
(1) Very low frequency method (1) 980 & Ry fafer
(2) Time-domain EM method (2) TIZA—SAH 39 ARy
(3) Magnetotelluric method (3 FRRwRe Ay
(4) TURAM method @ T @
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96. A shale layer situated between two sandstone ~ 96. Q1 9qel UeR wal & 9 Reua e 9
layers will be detected by - TR BT Ul {dEs §RT SRR SIge
(1) Neutron logging @) gEF AT
(2) Density logging (2) T@ <R
(3) Natural Gamma logging (3) uIpia® AT AR
{4) Acoustic logging @) =afe AR
97. Land-water contrast is best identified in 97. YA-<Ia @gRe & P wa T I8 F
which wavelength band? O el IRE < USIHT Il &7
(1) Ulgaviolet (2) NearIR (1) TRITH (2) IRET & TN
(3) Middle IR (4) Thermal IR (3) === IR @ Y sERa
98. Which magnitude scale in the earthquake 98. Is & URAMT IAMT YU faer= # wqw
seismology does not saturate? 8} Har 87
(1) Richter magnitude scale (1) Reex gREmy d9mr
(2) Body-wave magnitude scale (2) dSr—ax uRamer Y9
(3) Surface-wave magnitude scale. (3) Tas—axT aRamr YT
(4) Moment magnitude scale @ wric gRemr dumT
99, What is model resolution matrix for a linear 99. % URelm ¥ =m Gm=d @ foy dled
inverse problem Gm = d? (G®: generalized fres ffte o 8 (G SFRCESS
inverse) yfaas)
(1) G.G* () G/G* (1) G.G*® (2 G/G®
3y GE/G 4 GEG 3) GE/G 4 G=G
100. Longitudinal strain (€) and displacement (u) 100. e & (g) iR R @ @
are related by one of the following equations AFECIUP, §6Y, RaY, 3Fd @GR
for an isotropic, homogenous, continuous, negq @ forg f=feRag gfiewmt § 9 &
infinite elastic medium - g G| & —
(I e=V.u (2) e=Vxu (M) £=V.u ) e=Vxu
(3) e=vV.Vxu (@ e=V.V.u B) e=V.Vzu @ £=V.V.u
101. If o) and o, are the eigen values of a square 101. If¥ o; AR o e & eI 99 E,
matrix, then what is the determinant of the ar dfc o1 Fue @ 87
matrix -
() oi/o2 @) c1.02 (1) oi/o2 (2) o61.02
(3 o2/ 0 @D Jo.o (3) o2/01 @ Jo.0,
102. What will be the minimum sampling rate 102. TG RF9a x () = 3 cosl0Om t H
required to avoid aliasing in analog signal SferafiT | o= @ forg aws YAaam
X (t) = 3-.cos100m t? TATSRT &% 1 e
(1) 50Hz (2) 100Hz () 50 (2) 1007w
(3) 150Hz (4) 200 Hz 3) 1508w 4) 200%sH
103. Delhi falls in which seismic zone? 103. ficeh frw q@dw &= 4 uedr &7
1) I 2) I a1 o (2) I
3 v @ Vv 3) IV @ Vv
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104. In seismic refraction surveys, the critical 104. HHUR Syt FIaroT #, fbfeder off —
distance -
(1) is always less than the crossover (1) ST Digaay A |9 wH &
distance ; -  orf
(2) is always more than the crossover @ P 1 germ A
distance g
(3) is always equal to the crossover 3) =9 BigsiaR T P W B
distance
(4) cannot be compared with the @) PreelR g & @ qerT el Bt
crossover distance RURCEIR
105. If a radioactive isotope has a decay constant 105, TH Uil QY & &0 diec
of 1.55 x 10! year, its half-life (in years) 1.55 x 10 9! & ST T ASE
would be - (ast #) w1 g
1) 4.57x10° 2) 447x10° (1) 4.57 % 10° (2) 4.47 x 10°
() 457x10 (4 447x10° 3) 457x10°  (4) 447x10®
106. lgal=.......cccooo.. gravity units. 106. 19 = . To<aIBYT] SIS |
@ 10 2 10° 1 10 (2) 10°
3 10° @ 10t 3) 10° @ 10
107. Parallax is - 107. iRretqq @ &7
(1) difference in appearance of objects (1) uRUed 4 oRadT & HRT aRgal B
due to change in perspective d@mae 7 Sfv
(2) difference in the perspective of (2) IEgEI @1 RwEe @ BRY RNy @
objects due to change in its IRads § 3o
appearance (@) TR SR
(3) parallel images (4) AR WIER!
(4) parallel photography
108. The most suitable seismic technique for 108, e g€ T AFGAT & Y TIY SUYaH
mapping salt dome is - ‘E?‘ﬂ'q dPHIPs & —
(1) Arch shooting (1) = e
(2) Fan shooting @) w4 En%'q
(3) Profile shooting (3) uwEd g
(4) Sounding shooting @) eafy QIR-JT
109. The time series [0, 1, 3, 5] when convolved 109. <SHY HGat [0, 1, 3,5] 59 [-3, 4, -5] D 9T
with [-3, 4, -5] results in - Hared fHar Wram 8, d uRum gar & —
@) 0,3,-5,8,5,25 @) 0,3,-5,8,5,25
2 0,-3,-5,-8,5,-25 (2) 0,-3,-5,-8,5,-25
(3) _20, 55 "8: _53 _37 0 (3) '20, 5: '85 _Ss -3: 0
@ 20,3,15,8,5,5 @) 20,3,15,8,5,5
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110. Reversal of geomagnetic field is observed 110. TSI & @1 STHAY HEN < W] 14
at-
(1) Subduction zone (1) FTSTE &
(2) Mid-oceanic ridges 2) we-TErarE Ra
(3) Continental rift zone (3) WY WR
(4) Transform faults @ dRadT Bice
111. Which of the following is useful to estimate 111, frfaRad F ¥ P Tocarsyvl fagfd ab
the depth to the centre of a spherical body T TF AR IWR & g B TS Bl
from a gravity anomaly curve? IFAM SN & forg Suar 27
{I) Surface integration (1) T8 PR
(2) Volume integration @ W TEHBR
(3) Twice the absolute maximum 3) 2 TR T’T STRIET
(4) Half-width of the anomaly @) ﬁmnﬁr & andl—dreE
112. A-type three layer sounding curve in 112. WRRRERFAT Tdeor § t—egy off waR wsiET
resistivity survey is called - Bd FT HEAl of
(1) Double ascending type (1) SIS IRE R
(2) Double descending type (2) IS IERIE HBR
(3) Maximum type (3) IAHIH YBR
113. ‘The input and output of a linear and time 113. T SRR 3R WHI JURGHT fheek &
" invariant filter are related by - g4c I ST fra grT G 87
(1) aband pass (1) w ¥ g™
(2) aconvolution (2) TP dded
(3) afourier transform (3) TP BRI WUER
(4) an inverse transform @) T Seel uRads
114. The electromagnetic type of seismometer 114. =[G dePY THR & YHUAMl FT AU
measures - 27
(1) Acceleration (2) Displacemnet (1) RO (2) femmE
(3) Velocity (4) Deformation (3) T @) farmam
115. Force (F) and stress (o) are related by one of 115, ¥a (7%) iR &9 (o) U6 RGNS,
the following equations for an isotropic, WY, FROR, 8Fd dMeR R @ (oY
homogenous, continuous, infinite elastic fr=foiReg 9ol 4 9 e 9 Hifla
medium - -
1) F=Vzxo (2 F=V.co (1) F=Vxo (2) F=V.c
(3) F=V.Vxc @ F=V.Vx.oc (3) F=V.Vxoc @) F=V.Vx.c
116. What is correct sequence of a geophysical 116. THI® URieE AR BT Wer HH @A
inverse problem? &7
1 WU W WU .
(1) Model parameters — Model — Data D - — s
{2) Data — Model parameters — Model @) =t - -
(3) Data — Model — Model parameters @) ST — Hied — HiSe WA
4) Model — Model parameters — Data @) i — T WHRR — Srel
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117. The nature of Bouguer gravity anomaly at 117. H-d@Rid Re W EIRIG ﬂ‘x‘ﬁﬂiﬁﬁfﬂT

mid-oceanic ridge is - faaify &1 w@a & 82
(1) negative but decrease towards the (1) TPRIEG e Rl T g1 F-8iR
axis of the ridge 3H B odl ©
(2) negative but increase towards the axis (2) TEHERIHS olichT ot @ T B 3R
of the ridge 9% W) &
(3) positive but decreases towards the 3) tﬁﬁﬁ%ﬁ ofrg oo o5 T‘;],'\ﬁ = AR
axis of the ridge W-E’f SR 2
(4) positive but increases towards the o
axis of the ridge “) %"'sﬁ'[éa %”ai [ R & g8 P S
118. Which of the following statements is not 118. Rt ¥ 9 B9 1 o wE T a7
correct? (1) U& el OvE ¥ Iagaien Afgad

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

#1 T B9 P I A Bl B
(2) TF IR Afgew ¥ 1 95 T9 Aer
(2) An ill-conditioned matrix has large B B

condition number. @) TF I T 3 fo ‘ ‘?1@'
P FobH Pl 0T T FEImar B
1T P ST el B

(4) A matrix that is not invetible has a 4) v Ao m;h .ﬁﬁm ::N FFE’; &
condition number close to 1. SEEIRGE T 1 & BlE B

119. According to Archie’s equation, the electrical 119, 3l & TG & IR, TRSNT Il

(3) The inverse of a well-conditioned
matrix can be computed with good
accuracy.

resistivity of porous sandstone does not
depend on -

(1) Porosity

(2) Nature of interstitial fluid

(3) Tortuosity of pores

(4) Solid matrix

f(z) = u(x, y) +iv(x, y) is an analytic function

of complex variable z = x + iy. If v=xy, then

u(x, y) is equal to -
(1) X2 _ yz

(3) x+y?

@ >2-y)
@ > &+y?

Which one of the following can be estimated
from SP log against 4 saline-water saturated
sandstone formation encountered in a well?

(1) Resistivity of formation water

(2) Degree of water saturation

(3) Depth of invasion

(4) Permeability

TR P figd TG fre w Pk w8
Pl B?

1) |

(2) =9 59 B ypld

3) &l &1 Ce—HemA

@) 99 Aiged

f(z) = u(x, y) + iv(x, y) G5 TR z=x +iy
BT UF [ATATITHAS BeH 21 3R v = xy,
< u(x, y) TR § -
1 x2-y? ) é 2=y

3) x2+vy? @ é(xz +v2)
TR ST B TH Y H T @Al A
ST Il Gehal?

(1) 739 D UM BT URREIHAT

2) uFl wgiT @1 f&h

(3) <ET BT TS

4) W
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122. For earthquakes of magnitudes 5 and 6, the 122, 3R TR 53R 6 @ YBY B foy, YHT
seismic wave amplitudes are As and A¢ and T A As 3R AqE R ae arel
the radiated energies are Es and Es Sl A B3R Be & o FrafoiRem 4 9
respectively. Which one of the following is B 98 2?
true?
(1) Asg = (6/5) As and Es = 20 Es (1) As=(6/5) As 3R Es=20Es
(2) Ag=10 Asand E¢= 1000 Es (2) Ag=10 As 3R Eg= 1000 Es
(3) As=10 As and E¢ = (6/5) Es (3) Ag=10 As 3R Eg = (6/5) Es
(4) As=10 Asand E¢=32Es (9 As=10As IR Es=32Es
123. A clean, thick and hydrocarbon bearing 123. TS T, A IR TsgieET g9 dgel
sandstone bed can be identified through a TeR @ 49€ & [h9 © HIiu9 & 9pa9 9§
combination of - TSl ST bl 87
(1) low SP and high resistivity (1) w9 g ok 5= TRt
(2) large SP and high resistivity 2) o= T &R = ylARTHaT
(3) low transit time and high resistivity (3) TH T THY SR S W
(4) large SP and low resistivity @) T T &R P SRR
124. The fraction of a radioactive nuclide 124. R & ¥ig AV WSARFT Yaaigs ol
remaining after 10 half-lives is closest to - g9 e Fecaq 87
@ 0.1 (2) 0.01 (1 0.1 (2 0.01
(3) 0.001 (4) 0.0001 (3) 0.001 (4) 0.0001
125. Which of the following logging techniquesis  125. 4w QiR Gl # | P F9 IAW(
best suited to estimate the shaliness of EISSIPaT STeeral $1 el ST TR
hydrocarbon reservoirs? % fog S 87
(1) Resistivity (2) Sonic (1) wfeRwEHar (2 =
(3) Induction (4) Gamma Ray 3) ﬁ?uT (4) T BT
126. To represent a seismic signal without 126. IIfTEIRIT & &1 Y@ Hoa & wRiffka
aliasing, what should be sampling interval, if B B forg, Suafei Sfaxter @ BT =A1f3y,
the highest frequency in the signal is 125 Hz? I ¥oa § S=aa[ IWRT 125 Teol &7
(1) 0.0002s (2) 0.004s (1) 0.0002s (2) 0.004s
(3 0.008 s (4) 0.0001s (3) 0.008s (4) 0.0001 s
127. What is the unit of electrical resistivity? 127. T uRRwe &1 gois a1 87
(1) Chm.m (2) Ohm™m?! @) s (2) At
(3) Ohm™.m @) Ohm.m’ 3) sl @ s
128. The SP method of Geophysics is of which 128. <—ifva § v 0 R fFa ToR 3 &7
e?
tyfl) Artificial source 1 ?Bm i
(2) Natural source ) THiD wHid
(3) Both @) <HI
(4) None of these @) T A Pig TE
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129. The convolution of [2, 0, 1] with [4, 3,2, 1] 129. [4, 3,2, 1] & W [2, 0, 1] &1 BivaeE
is - g -
(1) 8,6,8521 (@) 80,2121 (1) 8,6,8,5,2,1 (2) 8,0,2,1,2,1
(3) 8,4,6,5,1,2 (@ 6,5,3,2,3,2 3 8,4,6,5,1,2 (4 6,5,3,2,3,2
130. Which boundary marks a change from 100% 130. &9 @ @91 100% /9 ¥ 100% el &
solid to 100% liquid? TRaae @1 e sar 87
(1) Mantle ..... outer core (1) Heo ... e B
(2) Lithosphere ....... asthenosphere ) e . TRARE R
(3 Crust...... mantle ®) FE ... e
4) Uppercrust....... lower crust @) T FE o PreT T
131. Which one of the following methods is best 131. S0 Hea ¥ yfREHw f=ar &1 agam
suited to estimate the resistivity variations in o @ fon fefafeg § § 99 &) AR
the upper mantle? T 9Ugad 87
(1) Deep electrical resistivity (1) s faga yirusar
(2) Ground penetrating radar (2) USS TR TR
(3) Controlled source electromagnetics @) fFrte BT etk
(4) Magnetotellurics @ Wﬁﬁ
132. For even functions, the imaginary part of 132. W9 BRI & I, S79 R WK FT
their Fourier transform - EARIG LI 1 G I
(1) becomes half (1) 3A®=T S wET e
(2) disappears (2) T B I 8§
(3) added vectorically (3) 9w w7 ¥ wier o
(4) being equal to real part (4) TRT YT & IR BT
133. 'The point, which triggered the earthquake, is 133. 98 ﬁlg, R P4 B fomR T —
the - o = (2) @Y & D%
(1) Dip (2) Epicenter (3) BFd @) T=F
(3) Focus (4) Strike
134. The most common hydrocarbon indicatoris— 134. &% 4 TESIPET DI O Hbad 87
(1) Flatspot (2) Dim spot (1) wIE Wi (2) g ®IF
(3 Bright spot (4) Velocity sag (3) Souigd WIF (@) 9T TEueh
135. Airy’s model of Isostasy assumes - 135, Y—<de™ BT U Hied qMan © b —
(1) Lateral variation of crustal thickness (1) < Ak & 9I¥d 95| A=
with different density BT & T
(2). Lateral density variation with same 2) ured B f=Tar U% & Beed Al
crustal thickness & e
(3) Lateral variation of crustal thickness (3) w¥ed Hiek & Ued 95dE TP &
with equal density BT B W
(4) Lateral density variation with (@) PR Her & U e 1 &
different crustal thickness e HITTE & W
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(1) system should be acasual

(2) it can be applied in any system

(3) system should be linear and time

variant

(4) system should be linear and time

invariant

electromagnetic instruments?
(1) 2 electric and 2 magnetic components
(2) 2 electric and 3 magnetic components
(3) 3 electric and 2 magnetic components

(4) 3 electric and 3 magnetic components
139. Sky appears blue due to -~

(1) Mie scattering

(2) Rayleigh scattering

(3) Non-selective scattering

(4) Parallel scattering

sequence Xn =[1, 0, -2] and yn =11, -1] is -
1) [-1,1,2,-2] 2) 1,-1,-2,2]

3 [1,0,-2,2] @ [1,-2,-1,2]

136. The liquid used in the sensor of a proton 136.
processing magnetometer should be rich in -
(1) Carbon (2) Hydrogen
(3) Oxygen (4) Nitrogen
137. The condition of convolution is - 137.

138. How many components are measured in 138,

139.

\ 140. The convolution of two finite length 140.

uF W NRRHT §WeEer & dw A

TIqd &9 59 & 99E g wiey?

Q) P (2) TSI
(3) sifeior (@) LI
PiaeEE Rafd § —

(1) Rrew amels gF1 @iy

(2) 3 ol ff R # @] fsar @
HHal &

(3) Rrew Was ik 999 = @90
=Y

@) Rrea Wae Ok oy IuRad iy
BT BT

e geET ST fHa Tl @l
AT wiTaT 87

(1) 23ofEs &R 2 JeoN o
(2) 23l 3R 3 gIPE °<H
(3) 3 Fafdg® R 2 gIPY o<H
@ 3sofds® IR 3 geaiy uech
MY B il TS 89 BT RO —
1) = Fes

(2) e uPIUE

3) T TS g

(4) FEFIGR WP

1 oA deE eHH xa = [1, 0, -2] 3R

o= [1, -1] BT BiEeRE & —
D -1,1,2,-2] @ [1,-1,-2,2]

(3) [la 01 "2a 2] (4) {1, "2': '13 2]

01 - %

Page 23 of 48



141.  Match the following items of Group I with 141. g 1 & Frefoilea anges w9 I & wRy

those of Group I —
Group I Group I1

(P) Electrical (1) Density
method

(Q Magnetic (2) Velocity
method

(R)  Gravity (3) Resistivity
method

(S§) Seismic (4) Susceptibility
method

1) P-3;Q-2;R—-4;S-1
2 P-3:Q-4;R-1;8-2
3 P-3;Q-4,R-2;5-1
4 P-1;Q—-4R-3;5-2

e &Y -
g I SE 1T
P fEgg R (1) =
Q dFEwmfa @ 9
R) ToadNy  (3)  ufeRwmmdr
fafy
®) aRE @) TEew
(1) P-3;Q-2;R-4;S-1

(2) P-3;Q-4R-1;5-2
(3) P-3,Q-4R-2;5S-1
4 P-1,Q-4R~3;5S-2

142.  An 80 Hz seismic signal is sampled at arate  142. U& 80 BSol Y@HUg €Woa o 100
of 100 samples/s. What will be its aliased Tl /APs BT TR | T orr o 2
period (in seconds) in the sampled signal? ol doa § sue SWH e

(@we #) Far B
1 30 (2 10 L 30 @ 10
(3 0.1 @ 0.05 3) 0.1 @) 0.05

143. 'The difference between equatorial and polar 143. Yedl & YAed iR gi B & 9 &1

radius of the earth is - IR T ~
(1) 11km (2) 51km (1) 11 & 2) 51 &
(3) 21km (4) 6km (3) 21 & @) 6 o
144. The properties of Standard Wood-Anderson 144, ®<S Je—Yeva RIARms & 77 & —
Seismograph is - (1) vpfid 3@ =119, yaei= = 2800,
(1) Natural Period = 1s, Amplification ATATEH = 0.8
= 2800, damping = 0.8 ) W afy = 0.8 TH, WaEE =
(2) Natural Period = 0.8s, Amplification 2800, FTTEF = 0.8
=ZSO:1, dampcilng=0.8A ~ @) THRT R = 08 T, T =
(3) Natural Period = 0.8s, Amplification
— 2500, damping = 0.8 =00 =08
) Tpfoe @ = 0.8 T, WaET =
(4) Natural Period = 0.8s, Amplification
= 2800, damping = 0.9 2800, AP =09
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145. An anti-aliasing filter in seismic prospecting 145. &4 Jde™l # ¢&F U—siferiyiT e
is basically a - I w9 9 © —
{1) low pass filter  (2) high pass filter (1) o9 99 fheex (2) Swg U fheex
(3) band pass filter (4) notch filter (3) ¥ UM fheey (@) TEE freey
146. If Bessel’s function of the first kind of order 146, IfX 99 Bad & Uga HPbR % HH n Bl
n is denoted by Ju(x), then which of the Lix) eRT Frefta fer wmr 8
following property is correct - FefeRag | I 91 o1 Hel 87
(1) d/dx (x" Ju(x)) =x" Ju1(x) (1) didx (x™ Tu(x)) = x° Jp1(x)
(2) d/dx (x™ Ju(x)) = X" Jn1(x) (2) didx (x™! Ju(x)) = X* Jna(X)
(3) d/dx (X" Ju(x)) = X" Jns1(x) (3) d/dx (x™ Tu(x)) = X" Jpr1(X)
@) d/dx (x" Jn1(x)) = x" In.1(x) @ d/dx (x" Jp1(x)) = X" Jo1(x)
147. In which one of the following configurations 147. F=faRag #§ 4 & 9 v o= #
the electrodes are uniformly spaced? TOdSIS AN WY O Wl ST 87
(1) Schlumberger array (1) TIER |RofT
(2) Pole-dipole array ) ga—Tegd w=of
(3) Wenner array @) TR
(4) Pole-pole array @) go-97 a0
148. In uninvaded formation, the bulk resistivity 148. BHAIT @ AP URREGGl IFSIISS
of formation does not depend on - wieE ¥ f5e W ek T8 v 27
(1) porosity of formation (1) BEIA & Gyl
(2) water saturation @) T 'ﬂ?ﬂﬁ
(3) resistivity of mud filtrate (3) @dus B B vRRYGdT
- (4) resistivity of formation water @) T O @ s
149. Determinant of an orthogonal matrix is - 149. TF RMFA Aigara &7 ke & —
@ -1 @ 1 {®n -1 @ 1
3 0 4 1 3) 0 4
150. The term ‘damping’ is associated with which  150. "Her W& F=fofad # ¥ frw pifvea
of the following geophysical inversion e Oy @ d&dfea 27
method?
(1) Genetic algorthim (1) IrgERe geiRem
(2) Simulated Annealing (2) el ThRAET
(3) Least squares inverse (3) B9 I o5 T Seel
(4) Minimum norm least squares inverse @) =T qEeS B J o o e
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Part - B (Electronics)

1. The number of 4 —line — to — 16 — line decoders required to make an 8 —line — to — 256 —line decoder
1s -

1) 16 @ 17
3) 32 4 o4
2.  The approximate ratio of He to Ne in a helium — neon laser is of the order of -
1 115 @ 11
3 1:10 @ 51
3.  The electrical impedance of piezo-electric hydrophones should be -
@) low (2) moderate
(3) high (4) zero

4. The free energy difference between the normal and super conducting phase of material is
(in per unit) (Here He is an external field) -
(1) Zero (2y |IoHe

2

(3 2poHe @) 1oHI

2
5. A laser beam of 10 mm beam diameter is focused onto an optical fibre using a thin biconvex lens as

shown in the figure. The refractive index of the lens is 1.5. The refractive indices of the core and
cladding of the fibre are 1.55 and: 1.54 respectively. The minimum value of the focal length of the
lens to attain the maximum coupling to the fibre (in mm, rounded off to one decimal place) is —

lens

core

cladding

\ fibre

10 mm

(1) 230mm (2) 0.28 mm -

(3) 28mm @) 2.8mm

6. The 54/74164 chip is an § — bit serial — input — parallel — output shift register. The clock is 1 MHz.
The time needed to shift an 8 — bit binary number into the chip is -
M 1ps @ 2ps
(3 8us 4 16us
7. Choose the wrong statement about semiconductor lasers -
(1) The semiconductor laser is very small in size.
(2) The characteristics of the laser beam are not influenced by the property of the junction
material.
(3) The pumping in these laser is accomplished by the application of a forward bias to the diode.

(4) The population inversion occurs in the very narrow region about the junction.
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10.

11.

12.

13.

14.

15.

How many instruction sets are available in 8085 microprocessor?
1 16 (2) 64
3 74 4 128
The wave equation of plane electromagnetic wave in matter is represented by —

VeH = a'?;—; +b aa—l:- Here a and b are respectively -
(1) &0 and e (2) gpandop
(3) otand op @ IEJ. and o¢

The ratio of the number of spontaneous to stimulated transition at 300k for light of frequency
10" Hz is approximately -
(1) 642 (2) e72
(3) e80 (4) elGO‘
Consider the following staternents —
Impurity diffusion is used in semiconductor to control the conductivity. The nature of the impurity
profile should be such that the —
(1) Impurity concentration decreases with diffusion depth.
(2) Profile results in an internal electric field.
(3) Impurity concentration is homogeneous with no internal electric field.
Which of these statements are correct?
(1) 1,2and3 2 1and3
(3) 2and3 4) 1land2
If R (1) is the auto-correlation function of a real, wide-sense stationary random process, then which
of the following is not true?
1) R@®=R()
) R@I=R(O)
3) R@)=-R ()
(4) The mean square value of the process is R (0)
For good protection, the resistance of earthing electrode should be -
(1) Very high
(2) Medium
(3) Low
(4) The value of resistance of earth electrodes does not affect the safety
The ground resolution cell size of SLAR (Side Looking Airborne Radar) mainly depends -
(1) only on antenna beam width
(2) only on pulse length
(3) only on slant range distance
(4) on pulse length and antenna beam width
Which of the following function is an acceptable wave function?

(1) ¢ =tanx 2 Y=e*
@ y=e= @ y=e
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16.

17.

18.

19.

20.

21.

22.

23.

L

Find the equivalent value of (1111.11)2 in hexagonal system -
(1) (F2he 2 FEChe
3 (B.Fs 4 “4.3)s
The wavelength of radiation normally used in scanning electron microscope is -
(1) 0.0028 nm at 50 kV accelerating voltage
(2) 0.008 nm at 20 kV accelerating voltage
(3) 0.18 nm at 10 kV accelerating voltage
(4) 50 nm at 5 kV accelerating voltage

Optical pumping magnetometer works on the principle of -

(1) Doppler effect (2) Proton precession

(3) Maguoetic saturation (4) Zeeman effect
A step index fibre has a core of refractive index 2 and a cladding of refractive index 1. If the signal
is launched from a medium of refractive index 2, what is the acceptance angle?

(1) 45° (2) 60°

3 30° 4) 90°
Find the potential at point A using node voltage method in given circuit assuming D as base node
(zero voltage point) —

20
— AN ————
> +
3100 Oaov
1) 152V 2 74V
(3) 322V @@ 217V

The electric field intensity of an infinite long wired uniform line charge is proportional to n™ power
of distance of point of observation to wire. The maggretic flux density of an infinite long current
carrying conductor is proportional to m™ power of distance between point of observation and wire.
Here n and m are respectively -

(1) —2and-2 2) 2and-1

3 -land-1 4) 1land-2
An ammeter of range 0 — 25 A has a guaranteed accuracy of 1% of full scale reading. The current

measured by the ammeter is 5A. The limiting error in the reading is -

n 2% 2) 25%

B3 4% @4 5%
A spherical cavity of radius 8 m has its centre 15 m below the surface. If the cavity is full of sediments
of density 1.5 x 10° kg/m® and is in a rock body of density 2.4 x 10° kg/m?, the maximum value of
its gravity anomaly is nearly -

1) 0.06 mGal (2) 06 mGal

(3) 0.01 mGal 4 10mGal
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25.

26.

27.

28.

29.

Consider a 8085 microprocessor system. The following program staris at location 0100H —

LXISP, 0O0FF
LXIH, 0107
MVI A, 20H
SUB M
The content of accumulator when the program counter reaches 0109H is -
(1) 20H 2) 02H
(3 00H (4 FFH

The flip flop in a 4 — bit ripple counter each introduce a maximum delay of 40 ns. The maximum
clock frequency is -

(1) 100x10°Hz 2y 25x10°Hz

() 12x10°Hz @) 625x10°Hz
The Thevenin’s voltage and Thevenin’s resistance as seen at “xy” for the circuit given in figure below

are respectively —
100, 5Q

*y
1) 5v,50 @ 5v,10Q
3 10v,5Q @ 10V, 100
The technique used to remove the coherent noise events from seismic record is -
(1) Super filtering (2). Velocity filtering
(3) Superheterodyne filtering (4) Smooth filtering
Match List-I with List-II and select the correct answer using the code given below —

List-1 List-1I
(D | Immediate addressing | (A) | LDA 30FF
(II) | Implicit addressing B) | MOV A,B
(III) | Register addressing (©) | LXIH, 2050
(IV) | Direct addressing () | RRC
Codes —

1 I-©), I-@D), m-®B),IV-(A)

2 I-(A), I-(D),II-(®B),IV-(C)

3 I-(©, OI-@B), - (D}, IV-(4)

@) I-(A), I-B),I-(D),IV-(C)
A communication system uses a 10 km fibre, which has a fibre loss of 2.0 dB/km. Find the output
power, if the input power is 500LW?

@) 4uwW @ 3w

3 S5uw @ 1w
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30. The circuit logic gates given below is equivalent to —-

e >0 D

( —) >—
(1) NAND gate (2) NOR gate

(3) XOR gate (4) OR gate

31. Ina scintillation counter a Y - ray peak of 20 keV energy is observed at a pulse height of 32V. If the
full width at half maxima is 4 keV, then percentage resolution of counter is -
1 10% 2 20%
3) 30% @ 40%
32. Find the simplified Boolean equation for the Karnaugh map of given figure (truth table) —
Ch CD CD CD
AB[0O 0 O O
AB|O 0 1 O
ABj1 1 1 1
AB|O 1 1 1

(1) Y=ABCD+BC 2 Y=AB+AB+CD

B3 Y=AB+BC+CD+DA @4 Y=AB+AC+AD+BCD
33. 8251A, a programmable communication interface, consist of how many pins?

@ 14 2) 28

3 32 4) 40

34. For single mode fibre the radius of core (a) for wavelength % is given by —

(n1 and ng are refractive index of core and cladding respectively)
2.405) 24051

a>»>———-— AL —F—=

@) 2T 'ni—n% ) 2T ’ni—ng
2.405A 1.202A

@) 2= 5= @ az =

35. An LTIsystem with unit sample response h [n] is given as -
hn]=58[Mn]-78[n—-1]+78[n-3]1-58[n—4]
So, the given filter is -
(1) Low Pass Filter (LPF) (2) High Pass Filter (HHPF)
(3) Band Pass Filter (BPF) (49) Band Stop Filter (BSP)
36. A series RLC circuit has a resonance frequency of 1 kHz and a quality factor Q = 100. If each of R,
L and C is doubled from its original value, the new Q of the circuit is —
A 25 2) 50
(3) 100 4) 200
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37. A delta — connected network with its star — connected equivalence is shown in the figure. The
resistance Ri, Rz and R3 (in ohms) are respectively —

a
5Q 30Q
—_—
b c
15Q
(1 15,3and9 (2) 3,9and15
3) 9,3and1.5 4) 3,15and9

38. For the circuit given below the Norton’s equivalent current will be (w.r.t. A and B) —
R,=5Q  R,=15Q

A +
E, IOVC) 5 _E, 20V
@ 03A 2) 333A
3) 6A 4) 9.33A
39. A program in Hex codes for 8085 microprocessor is given as —
06
4F
O0E
37
78
81
00
32
35
20
76
What the program does? Give result and its memory location.
(1) Sum, A6H, Stored at 2035H (2) Sum, 86H, Stored at 2035H
(3) Subtraction, 17H, Stored at 2035H (4) Increment, 38H, Stored at 2032H
40. Which of the following is not the basic mode of deployment in Ground — Penetrating Radar (GPR)
survey?
(1) Reflection profiling (2) Refraction profiling
(3) Velocity sounding (4) Transillumination
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41.

The ac bridge shown in the figure is balanced if Z; = 100 £30°; Z; = 150 £0°; Z3 = 250 £—40° and
Zs1s equal 10 —

S
() 350 £70° (2) 375 £-70°
(3) 150 £0° 4) 150 £20°
42, The remote sensing satellites have orbital period around -
(1) 6 orbits per day (2) 9 orbits per day
(3) 14 orbits per day (4 24 orbits per day
43. A digit multiplexer can be used for which of the following?
(a) Parallel to serial conversion (b) Many — to — one switch
(¢) To generate memory chip (d) For code conversion
Select the correct answer using the code given below :
(1) a,candd (2) b,candd
(3) aandbonly (4) bandconly
44, If input and output port of 8085 have the same 8 bit address, then the control signals at input and
output port will respectively be -
(1) RDand IOR (2) RDand WR
(3) I10/MandIOR (4) 10/Mand WR
45. Antennas that have been proven most effective for GPR are -
(1) Large Wave Guide (2) Large Loop Antenna
(3) Short Electric Dipole (4) Mid Frequency L — C Tank
46. The resolution may achieved in transmission electron microscope is -
(1) 100nm (2 lom
3 0.1om (4) 0.0001 nm
47. The relation between coherence time (1), coherence length (L) and quality factor (Q) of a light of
wavelength A is given by —
1) Lc=Qr (2) TL=QA
@) ct=L=%Q @ o=k
48. The ideal scintillation material should possess the following properties —
(A) It should convert the kinetic energy of charged particle into detectable light with a high
scintillation efficiency.
(B) This conversion should be linear — the light yield should be propertional to deposited energy
over as wide range as possible.
(1) Only A istrue
{2) OnlyBistrue
(3) Both A & B are true
(4) Both A & B are false
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49. Consider the following statements and choose the correct option —

(1) The similitude criteria are expressed in terms of dimension less quantities, which reduces
the number of independent parameter.

(2) With the application of principle of similitude one can extend the properties of any specific
model to an entire set of similar models.

(1) Statement 1 and statement 2 both are true

(2) Statement 1 and statement 2 both are false

(3) Statement 1 is true whereas statement 2 is false

(4) Statement 1 is false whereas statement 2 is true

50. A 220V, 5A d.c. energy meter is tested at its marked rating. The resistance of pressure circuit is
8800%2 and that of current coil is 0.18. Calculate the power consumed when testing the meter with
phantom loading with current circuit excited by a 6V battery -

1) 355W (2) 1855W
(3) 10025W 4 11055W
51. 'Which type of super alloys are relatively less ductile?
(1) Cobalt base super alloys
(2) Iron — Nickel base super alloys
(3) Nickel base super alloys
(4) All super alloys have same ductile property
52. Atomic Force Microscopy (AFM) is a method to see the shape of surface -
(1) in three dimension at nanoscale
(2) intwo dimension at microscale
(3) intwo dimension at picoscale
(4) in three dimension in millimeter scale

53. If his the height above datum of the object, H be the flying height above datum and r be the radial
distance of the image of the object from principal point, then the relief displacement d is
proportional to -

Q) == (2) B
h

@ =h @ I
H H

54. If the range of resistance covered by a typical Kelvin bridge is from 1000 L to 1€, the accuracies
of measured resistance will be around -

D *5% 2 1%
3) *05% @ +0.05%

55. A three phase balanced load connected across a 39, 400V ac supply draws a line current of 10A. Two
wattmeters are used to measure input power. The ratio of two wattmeter reading is 2:1. The readings
of the two wattmeter’s are respectively -

(1) 4000W, 2000 W (2) 2000W, 1000 W
(3) 3464 W, 1732 W (4) 2828W, 1414 W
56. Which one of the following is not a characteristics of vector data model in GIS?
(1) Itis precise and allow no error in line area, perimeter etc.
(2) Iirepresent continuous data.
(3) Itrequires less storage requirements as compared to raster format.
(4) The method is more appropriate for social, economic, demographic and resources variation
analysis.
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57.

58.

59.

60.

61.

62.

63.

For a 4 input resistive divider (0 = 0V ; 1= 10V), find the output voltage change due to the LSB -

1) +25V 2 +¥y
3
@ +iv @ +iv
Which effect is not observed in electromagnetic search due to conductive overburden?
(1) Rotates phase (2) Decrease amplitude
(3) Decrease depth of exploration (4) Changes shape of profiles

The number of guided modes in graded index fibre is § and for multimode step — index fibre is -fg.

Here value of a and b are respectively (f — normalized frequency) -
1) 2and2 (2) 2and4
3) 4and2 4 4and4
For given circuit, if r is internal resistance of the battery. For what value of R the power dissipated

in the circuit will be maximum?

R R R
B I
1 I

@ R=3r @ RrR=3r

3 R=r @ R=:
In the globe system, latitude and longitude lines creates a gridded network that is called as -

(1) Gratitude (2) Graticule

(3) Global grid (4) Standard grid
The basic principle of electromagnetic seismographs is based on -

(1) Faraday’s induction law (2) Biot-Savart law

(3) Pinch effect (4) Gauss’s law of magnetism

Choose wrong advantage of digital filters over analog filters -

(1) in case of analog filters maintenance is frequently required, however for digital filters it is
not required.

(2) unlike analog filters, the digital filters are portable.

(3) in real time application, the bandwidth of digital filter is much higher than analog filters.

(4) digital filters can be used at very low frequencies.
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64. Match List — I with List — IT and select the correct answer from the codes given below :

List-1I List — 11
Type of Smart Material Output type
(1) | Pyro electric (A) | Colour change
(2) | Electro restrictive (B) | Deformation
(3) | Photochromics (C) | Light
(4) | Photoluminescent (D) | Electric potential difference
Codes —

1) 1-(A), 2-(B),3-(C),4-(D)

2) 1-D), 2-(B),3-(A),4-(O

3 1-@B), 2-(C),3-(A),4-(D)

@ 1-(C), 2-(D),3-(B),4-(A) o
65. The minimum number of NAND gates required to implement the Boolean function A + AB + ABC

is equal to -
{1) Zero 2 1
3 4 @ 7
66. Loading effect is primarily caused by instruments having -
(1) High resistance (2) High sensitivity
(3) Low sensitivity (4) Highrange
67. A rule of thumb frequently used for the horizontal — loop method is that the maximum detectable
depthis .c.ooeeninnee of the coil separation.
Choose correct option to fill in the blank space.
(1) one-half (2 equal
(3) quarter 4) double
68. In 8085 microprocessors, after the execution of RST 5 instruction, the program control shift to -
(1) 0030H (2) O0005H
(3) 0028H 4) 0024H

69. An electron is moving in one dimensional box of width 2 x 1071% m. If the wave function of the first

excited state (x) = ‘Esin (2?“), what is the probability of finding the electron between x = 0 and

x = 1071% ;1 in that state?

@ 12 2 2753
3 1/4 4 173

70. Assuming the average P wave velocity of the crust to be 6.0 km/s and Poisson’s ratio to be 0.27.

Then what will be the average velocity of S wave (in km/s)?

1) 6.6 @ 99
3 34 4 1.1

71.  The Fourier transform of a signal h (t) is H (jw) = (2cos®) (sin 20) / ®. The value of h(0) is -
a 14 2 12
3 1 @ 2
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72.

A site is located in an area source that is capable of producing earthquakes with equal probability
anywhere within a radius of 75 km from the site. The probability density function of the source — to
— site distance to describe the locations of earthquakes with respect to the site is -

W fol) = Okm <r < 75km

T

2 fr()= So125 Okm <r<75km
B ) =1 0km <r < 75km
@) fr@) = Okm < r < 75 km
73. In remote sensing, the sensor on board on earth — orbiting satellite electronically transmits the
collected image data to the earth receiving station located in different parts of the world. In India one
such station is located at -
(1) Sriharikota (Tirupati) (2) Hassan (Karnataka)
(3) Shadnagar (near Hyderabad) (4) Shillong (Meghalaya)
74. The scale of an aerial photograph, when the flying height of the aircraft is 7500 m and the focal length
of the camera is 15 cm, is -
(1) 1:5000 (2) 1:15000
(3) 1:50000 4) 1:75000
75. Match List I (characteristics of f(t)) with List II (functions) and select the correct answer using the
code given below the list —
ListI List 1T
@|fHE-u® =0 (D | Decaying exponential
() | f(t)+ K%)- = 0; K is a positive constant (D | Growing exponential
© | £0) + Kd—(ziig—t) = (; K is a positive constant /(D | Impulse
(d) | f(©)(g(t) — g(0)) = 0; for any arbitrary g(t) (IV) | Causal
(V) | Sinusoid
1 a-av),b-Q@,c—-(V),d- ) 2 a-@,b-aAV),c—(V),d- D)
3) a-{aV),b-(D,c—-(V),d-(D @ a-(),b-(V),c-(IV),d-()
76. In compensator method the voltage in the search coil is directly proportional to -
(1) only amplitude of the magnetic field acting on the coil.
(2) only-current strength in the cable.
(3) on amplitude and phase of electric field acting on the coil.
(4) the amplitude of the magnetic field acting on the coil and current strength in the cable.
77. The degree of degeneracy of first excited state of a particle in a cube is —
@ 1 2 2
3 3 @ 4
78. Match List — I with List — IT and select the correct option —
List—1I List - IT
(A) | An online geo-processing platform (O | MOSDAC
(B) | National Geo Portal developed and hosted by ISRO (ID | VEDAS
(C) | A data repository for all the meteorological mission of | (IIT) [ BHUVAN
ISRO
1 A-@,B-Dn,C— I 2 A-(ID,B-D,C-OD
3 A-(D),B-{D,C-) @ A-(D,B-D,C-O
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79. Consider the following statements —

] I. Some materials are capable of absorbing energy and then re-emitting visible light in a
phenomenon called luminescence.

O If the delay time between absorption and re-emission is much less than one second, the
phenomenon is termed as phosphorescence.

IOI. If the delay time between absorption and re-emission is much greater than one second, the
phenomenon is termed as fluorescence.
Which of the above statements is/are not correct?
{1) Ionly (2) Ionly
(3) IandI (4) Iand IIX
80. Consider a semiconductor carrying current and placed in a transverse magnetic field B, as shown
below. The measured potential across 1 and 2 surfaces is positive at 2. What is the type of material?

2
—p ]
1 —p
A

B B
(1) Intrinsic Si material (2) n-—type semiconductor material
(3) p —type semiconductor material (4) No such conclusion can be drawn

81. Which one opcode among the following belongs to branch instruction in 8085 microprocessor?

(1) XRA 2 1z
(3) ANA 4 INX

82, Touse 8255A PPIin BSR mode -
(1) D7 bit of the control word should be set to zero.
(2) D7 bit of the control word should be set to one.
(3) Di bit and D7 bit of the control word should be set to one.
(4) D; bit should be set to zero and D7 bit should be set to one.
83. If transformation ratio and nominal ratio of instrument transformer are R and K respectively. Then
Ratio Correction Factor (RCF) of the transformer is -
(I) RK: (2) Ka/R?
3 R%*/Kn 4 X

n

84. In logic pin out of the 8085 microprocessor, Vcc (power supply) and Vss (ground reference) are
connected to pin number -

(1) 40 and 20 respectively (2) 1 and 20 respectively
(3) 1 and 38 respectively (4) 1 and 2 respectively
85.  Find the inverse z-transform x (n) for x(z) = (zT1)z(?2—) by residue method -
™ x(m) = {7+ 1}.ufn] @ *@ ={-1+2".un]
i — o=n+1 n n-1
@ xm={1-2""}ufn] @ zxmn)= E] u(n) + E] u[n]
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86. How many minimum seismograph stations are needed to locate the epicentre of an earthquake?
@ 1 @ 2
3 3 4 6
87. The line width broadening Doppler effect of spectral line in AAS (Atomic Absorption Spectroscopy)
is given by (M — atomic weight, other symbols have their usual meaning) -

A (4RTYS : == :
@ p= 2 T) 1 (2) D =;(4MRT)
1
® b= @ b=y
88. Differential Scanning Calorimetry (DSC) is a technique to measure -
(1) Electrical conductivity (2) Impact energy
(3) Thermal expansion (4) Heat capacity
89.  Demorganise expression of Boolean expression (A + B + C)(A + B + C) is given by -
(1) ABC+ ABC (2) ABC+ABC
(3) ABC+ ABC (4 ABC+1
90. The relation between electric field E, scalar potential V and vector potential A is given by -
M p=w+2 2 E=_yysA
at at
3 E=W—Z—‘t‘ @ p=-yy-2
91. The depth of penetration (3) for a good conductor is represented as (symbols has their meaning)-
r4 20
@ &= |- @ &= |2

@) 5=E @ 5= &

92. Calculate the conductivity of semiconductor, if electron density is 8%10'® cm™ and density of holes
is 5%10%2%cm™3. [pe = 2.3x10* cm?/ V - s; {in = 100 cm? / V-s]

(1) 034c/m-V-s 2) 147c¢/m-V-s
(3) 242x102%c/m~-V-s 4 29%cm-V-s
93. Which nanomaterial is used for cutting tools?
(1) Fullerene (2) Aerogel
(3) Tungsten Carbide @ Gold
94. Inthe parallel circuit shown in figure, V = 220V. The total current and its phase relative to the applied
voltage are respectively —
X, =6Q
R, =6Q L
v ™
X. =8Q T R, =8Q
1) 2242, 45° () 22v2,-53°
(3) 224, 37° (4)  22v24,+8°
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95.

Consider the following data for the circuit shown in figure below —

L
o) —
@8-

e o000 @

Resistance | Reading

Ammeter 028 5.0A
Voltmeter 2.0kQO 200V
Wattmeter current coil 020 -

Wattmeter pressure coil [ 2.0kQ -

The reading of the wattmeter is -

1) 980WwW (2) 1000W
3 1005W 4 1010W
96. A photon and an electron have an equal energy E. A photon/A electron is proportional to —
o Y, @ g2
3 E° 4) FE?
97. In which colour, the cropped land of the earth’s surface will be recorded in remote sensing image?
(1) Black (2) Light Brown
(3) Light Green (49) BrightRed
98. According to Kepler’s second law, the radius vector drawn from the sun to a planet sweep out equal
areas in equal time interval. This law is a consequence of -
(1) conservation of linear momentum
(2) conservation of angular momentum
(3) conservation of kinetic energy
(4) conservation of speed
99. Choose correct boundary condition for linear media (o is charge density ; k — current density) -
(1) The component of D which is perpendicular to the intetface is continuous.
(2) The component of B which is perpendicular to the interface is discontinuous by the amount
c.
(3) The component of E paralle] to the interface are discontinuous.
(4) The parallel component of H are discontinuous by an amount proportion to the free surface
current density.
100. A particle is in a cubical box of length L in its ground state. The probability that a particle will be
found within a volume defined by 0 < x < %,0 <y S-:-,O <z S% will be —
1 05 (2) 033
3 025 4 0.125
101. A microprocessor based system can perform many different functions, because -
(1) its operation is controlled by software
(2) itis digital system
(3) itusesaRAM
(4) it can be controlled by input and output devices
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102. Zenith Total Delay (ZTD) is -
(1) Zenith Hydrostatic Delay (ZHD) — Zenith Wet Delay (ZWD)
(2) Zenith Hydrostatic Delay (ZHD) + 2* Zenith Wet Delay (ZWD)
(3) Zenith Hydrostatic Delay (ZHD) + Zenith Wet Delay (ZWD)
(4) Zenith Hydrostatic Delay (ZHD) — 2* Zenith Wet Delay (ZWD)
103. Dip angle electromagnetic methods are suitable to delineate —
(1) Both vertical and horizontal conductors (2) Horizontal conductors only
(3) Vertical and dipping conductors (4) Horizontal and dipping conductors
104. If input of given building block for discrete time system (filter) is x(n), then output of block will
be -
k hY
x(u)E. ym’
(1 ym=zx@® @) y@=7x@
B y@=x@+k @ ym=kx@
105. The pulse width of a laser of wavelength 1064 nm is 25 ms. If the average power output per pulse is
0.8 W, how many photons does each pulse contain?
(1) 1.07x10"7 2) 2.7x10%
3 1.7x10'® @ 3.13x107
106. The 8085 microprocessor has two registers known as primary data pointers. These are registers -
(1) BandC (2) DandE
3 HandL 4 CandD
107. In the Fourier series of f(x) = x in (0, T) the ap and a, coefficient are —
2
M) ap=ma,=—_3 @ ag=7;a,==[(-D*~1]
1 z
3 a= 'E; a, == [(-D"-1] 4) a,=ma, = 2% [(—D* - 1]

108. For an RC series circuit (as shown in figure) having R = 1Q and € = %F with no initial voltage
across the capacitor a voltage v = 10 e™ volts is applied at t = 0. The expression for resulting current
in circuit for t 2 0is —

A
. K -
+ R =
(v) ‘ R=1Q
- c=1lf
T 7 2
1) 10[2e? 2 10[2e*—e™]
3) 10[et—2e7H] 4 10[2e2 ¢
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109. An alternating emf source connected in turn to a resistor R, a capacitor C and then an inductor L. In
each case the driving frequency f is varied and amplitude of resulting current I is measured and
plotted with f. Which of the three plots in figure corresponds to which of the three devices?

N
I b
a
f —>
1) a->L:b>Rc—>L 2) a-»>L;b—>Rc=>C
3 a-=Rb—-L:c—=R 4 a—-Lb—=>C,c—R
110. Choose the codes of atmospheric constituents which absorb the energy in middle infrared region
when electromagnetic waves propagated through atmospheres -
Code | Constituent
(a) | Carbon dioxide
(b) | Hydrogen
(c) | Water molecules
(d) | Dust particles
(1) Only (a) and (d) .
(2) Only (a) and (b)
(3) Only (a), (b) and (0
(4) Only (b), (c) and (d)
111. In the case of induction in a spherical sheet of radius ‘a’, the induction parameter is given by -
(1) V4moo a (2) Yoo
da
3) J4mpe a @) 4mpo
a
112. The 4 — point Discrete Fourier Transform (DFT) of a discrete time sequence {1, 0, 2, 3} is -
M [0,-2+2j,2,-2-2]] 2) 12,2+25,6,2-2]]
(3) [6a 1- 3.]1 2’ 1+ 3j] (4) [6: -1 + 3.]: 0: -1- 3j]

113. To measure voltage by microprocessor based system. The voltage is applied to ADC and output

terminals of ADC are connected to —
(1) TI/OPort (2) Amplifier
(3) Accumulator of microprocessor (4) Stack pointer of microprocessor

114. Read the given statements carefully regarding the Region of Convergence (ROC) for the

z-transformation and select the correct statements —
(A) If the discrete time signal X (n) is of finite duration, then ROC will be the entire z plane.
(B) If the z transform x (2) is rational, ROC will be bounded by poles.
(C) If the discrete time signal x (n) is causal, the ROC will include z = oo,
(1) All A, B and C are correct (2) A and B are correct
(3) B and C are correct (4) A and C are correct
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115.

116.

117.

118.

119.

120.

121.

A piezo-resistive pressure sensor has a sensitivity of 1 (mV/V) /kPa. The sensor 1s excited with adc
supply of 10 V and the output is read using a 3% digit 200 mV full — scale digital multi-meter. The
resolution of the measurement set up, in Pascal is ....... ..........

(1) 1Pa (2) 10Pa

3) 0.1Pa (4) 100Pa
In principle, satellite systems for gravimetry can be divided into four categories. Find the incorrect
category -

(1) Displacements of a satellite in orbit relative to tracking stations on the ground.

(2) Displacements of a satellite and the sea surface with respect to each other.

(3) Displacements of two satellites with respect to each other.

(4) Relative displacements of two masses within two different satellite.
An ionisation chamber exposed to a beam of a - particle registers a current of 4.8 X 107"? A. On the
average 20 « — particle enter the chamber per sec. Assuming that in producing ion pairs 35¢V per ion
pair energy is needed. The energy of « - particle is -

(1) 26MeV (2) 26keV

(3) 5.25MeV 4 225keV
Match List — I (Nature of polarization) with List — IT (relationship between X and Y components) for

a propagating wave having cross — section in the XY plane and propagating along Z — direction —
List-1 List —1I
(A) | Linear (D | X and Y components are in same phase
(B) | Left circular | (I) | X and Y components have arbitrary phase difference |
(©) | Right circular | (I} | X component leads Y by 90°
(D) | Elliptical (IV) | X component lags behind Y by 90°
Codes —

1 A-@O, B-IV),C-(1DH, D~ @ A-IV), B—-(D,C-I),D-dD

3 A-O B-(IV),C-(II),D-1) @ A-Qav), B—-(D),C-D,D-1)
If Ep; is Fermi level in intrinsic semiconductor Na — density of accepter impurities n; is the density
of intrinsic carriers, then Fermi level of p type semiconductor at temperature T is given by -

N
(1) Ep=Eg—kTIn (1:—*‘) 2) Ep=Em+2kTIn (n—f

(3) Ep=H+krn(%2) ) Ep=Ep—2kTIn (1:—*:

2 n
In order to measure the direct current in a wire, 5A range ammeter is connected in series with it and
indicates 4A. When the 5A range ammeter is replaced by a 10A range ammeter, the reading is 4.2A.
Both the meters are known to be accurate and each produces full scale deflection for a 50 mV
instrument drop. The value of the current in the wire, when neither meter is in the circuit is -

(1) 442A 2y 042A

3) 095A 4 O05A
Choose the wrong statement for radiometric resolution -

(1) It is the capability to differentiate the spectral reflectance / emittance between various
targets.

(2) TItis also the ability of a given sensing system to discriminate between density levels.
(3) Low contrast films have lower radiometric range.

(4) Itis commonly expressed as the number of binary digits (bits) required to store the maximum
level value.
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122. Arnold’s method of testing of current transformer is -
(1) an absolute method involving deflection
(2) an absolute method involving null techniques
(3) a comparison method involving deflection
(4) a comparison method involving null techniques
123. Choose correct statement for potential transformers -
(1) Ratio error is only important while measuring voltage.
(2) Phase angle error is only important while measuring voltage.
(3) Only phase angle error is important while measuring power.
(4) Both ratio error and power angle error is important while measuring voltage.
124. Match the following column and select the correct option —
Column-I Column-II
(Satellite) (Application field)
(a) | RISAT (i) | Land/water resources application
(b) | INSAT 3D (ii) | Mapping applications
(c) [ CARTOSAT (iii) | Meteorological observations
1 (@) — Gi), (b) — (i), () > () @) (@) — (ib, ) > @, () — (i)
3 (@ — @), (b) - (i), () — (i) @ (@ — @), b @D, () — (i)
125. Consider the following gate network —
w l>c
X 3 ‘ ', 4 f
2T
z
‘Which one of the following gates is redundant?
(1) Gate number 1 (2) Gate number 2
(3 Gate number 3 (4) Gate number 4
126. Consider the following logic families —
1. MOS
2. DTL
3.RTL
4. ECL
The sequence of these logic families in the order of their increasing noise margin is -
1) 3,412 2 3,421
3 4,3,1,2 @ 4,321
01 - X% Page 43 of 48



127.

If the conductivity is measured along with the hall coefficient, the mobicity is given by expression
L = oRy. Here it is assumed that all particles travel with mean drift speed v. But in actual, current
carriers have a random thermal distribution in speed. If this distribution is taken in account the
modified ‘W is equal to -

8o 30
™ (2R @ (5)ra
50 3o\ A
@ (5)R @ (5)Ra
128. The inductance of a moving iron instrument is given by —
L=(20+50-8%)uH ‘
Where 0 is deflection in radian, the deflection for 2A current will be -
(If spring constant is 1x10~7 N — m/rad)
(1) 542rad (2) 244rad
3 172rad 4 122rad
129. The response of a filter is given by h (n) = {2, 1, 1, 2}, then its phase response is -
(1) independent of frequency ®
(2) is the linear function of frequency ®
(3) is quadratic function of frequency ®
(4) is exponential function of frequency ®
130. In measurement of resistance by substitution method a standard 0.5 MQ resistor is used. The
galvanometer has a resistance of 10 kQ and it gives 41 divisions deflection with standard resistor and
gives 51 divisions deflection with unknown resistance. The value of unknown resistance is -
1) o06MQ 2 04MQ
(3) 0.8kQ @ 04kQ
131. For the circuit shown in the figure below, two 4 — bit parallel-in serial-out shift registers loaded with
the data shown are used to feed the data to a full adder. Initially, all the flip — flops are in clear state.
After applying two clock pulses, the outputs of the full adder should be —
[1]0}1s] D Q A s—
MSB LSB b CLK . FULL
Shift Registers IADDRESS
P Q BG
P CLK C,
D Q
| ox4—)
Clock
@ S=0 Co=0 2 S=0 GCo=1
B) S=1 GCo=0 @ S=1 Co=1
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132. The equivalent resistance between A and B in given circuit is —

o 12
(@) 6

16Q
50 gn 16
A 2 16Q
*1
2 5
4 9Q

133, Choose incorrect statement for ferroelectric materials -
(1) Ferroelectric materials with permanent dipoles current be used for microwave dielectric
materials.

(2) Their permittivity decrease significantly with increasing applied electric field frequency.
(3) Every dielectric is a ferroelectric.

(4) When the spontaneous polarization of the dielectric can be reversed by an electric field, it is
called ferroelectric.

134. Mechanical properties of biomaterials are -
(1) high wear resistance and long fatigue life
(2) low wear resistance and long fatigue life
(3) high wear resistance and short fatigue life
(4) low wear resistance and short fatigue life
135. A GM counter has a dead time 400 ps. When the observed rate is 100 per minute, the true counting
rate will be (per minute) -

1) 99.07
(3) 1017

2 997
(4) 100.07

136. In Bieler-Watson method, the phase difference between emf across the condensor and emf of the
horizontal coil will be -
(1) 0°or180° (2) 0°or270°
(3) Between 0° and 180° 4) 90° or 270°
137. 1f 8085 microprocessor operate at 3 MHz, the crystal should have a frequency of -
1) 15MHz (2) 3.0MHz
(3) 6.0MH=z 4) 12.0MHz
138. Consider the following statements (in reference to synthesis of nanoparticles) and choose the correct

option -

Statement 1

Attrition is a typical top down approach.

Statement 2

Colloidal dispersion is a bottom up approach.

Statement 3

Lithography may be considered as a hybrid approach.

(1) Only statements 1 and 2 are true
{2) Only statements 2 and 3 are true
(3) Only statements 1 and 3 are true
(4) All three statements 1, 2 and 3 are true
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139.

Two wattmeter method is used for measurement of power in a balanced three-phase load supplied
from a balanced three — phase system. If one of the wattmeters reads half of the other (both positive)
then the power factor of the load is -

(1) 0.532 (2) 0632
3 0.707 4) 0.866
140. A linear phase filter has a phase function e32¢. The order of the filter is -
@ 1 2 2
3 4 @ 5
141. Find the digital frequency (for digital filter) of a high pass filter of cutoff frequency 30 Hz and
sampling frequency of 150 Hz -
1 02w 2y 04=
3 1lemxm 4 327
142. Out of the following options, which is not a type of sensor used for EM sounding?
(1) Grounded wire {(2) Induction coil
(3) Magnetometer (4) Pre-amplifier
143. In the modulo — 6 ripple counter shown in the figure, the output of the 2 — input gate is used to clear
the J— K flip — flops —
1
C JTi—e B I e A e
oH| eH| dotax
c K B K A X mmput
2 - input
gate
The 2 — input gate is -
(1) aNAND gate (2)) aNOR gate
(3) anOR gate (4) an AND gate
144. (FE35)16XO0R (CB15)1sis equal to -
(1) (3320) 2y (FF35)6
(3) (FF50)s @ (352006
145. What is the number of filter coefficients that specify the frequency response for h [n] symmetric?
(1) (M - 1)/2 when M is odd and M/2 when M is even
(2) (M —1)/2 when M is even and M/2 when M is odd
(3) M+ 1)/2 when M is even and M/2 when M is odd
4 M+ 1)/2 when M is odd and M/2 when M is even
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146. In general, the data in airborne EM systems is visualized as -
(1) Magnetic field variation with respect to time
(2) Current variation with respect to voltage
(3) Voltage variation with respect to time
(4) Electric field variation with respect to time
147. The minimum number of flip-flop required to construct mod — 3 and mod — 9 counters are
respectively -
(1) 4and10 (2) 2and8
(3 2and4 @ 3and6
148. The ratio of Einstein’s coefficient B2; to Az is proportional to n® power of frequency. Here value of
nis-
@ o @ -1
3 -3 4 +2
149. If 8085 microprocessor adds 8BH and 70H the flags will be -
1) S=1,Z=0,CY=0 2 S=0,Z=0,CY=0
3 S=1,Z=1,CY=1 4 S=0,Z=1,CY=1
150. The z — transform of a system H(z) = z_zu_z . If the ROC is |zl < 0.2, then the impulse response of the
system is -
1) (0.2)"u[n] 2) ©02uf-n-1]
3 -02Yu[n] @4 -02)u[-n-1]
ks dokok dekokok ok
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