Rajasthan Public Service Commission - 2016

Paper : 74-Junior-Geophysicist

Ques # :1

What is difference between the gravity value (in mGals ) at equator and pole of the Earth ?
1) 5200
2) 6200
3) 7200
4) 8200

$ETE YT 3R gl & ¢ W TcarR¥or AT & €T I (AeEed, mGals #) 718 2
1) 5200
2) 6200
3) 7200
4) 8200

Ques # :2
What is the formula to apply Bouguer correction to gravity data ? (p : density; G: Gravitational constant; h : station elevation ) .
1)

4nGph

2) 3ntGph
3) 2nGph
9 nGph
TEATHYOT 32T A TIR(Bouguer) UR AT FIe & T T FATR (p : He1eq; G: T[oearayvr FOUTF ; h : T 51§ .
1)

4nGph



2) 3nGph
3) 2nGph

4) nGph

Ques # :3

What would be the free air correction for the gravity measured at an elevation of 152.7 meters? (Assume sea level as datum).
1)27.12 mGals
2) 47.12 mGals
3) 67.12 mGals
4) 77.12 mGals

152.7 #YeT AT 3978 I ot frd T IcaraHdor ATeT F fArT Y TIR FUR 74T 819 ? (i FHGAT STH D) |
1) 27.12 faeieew
2) 47.12 TAeeTeE
3) 67.12 AT
4) 77.12 fAeeTew

Ques # 4

Name the gravity correction that is always positive ?
1) Bouguer correction

2) Free Air Correction

3) Terrain Correction

4) Latitude correction

FIeT AT TTcATHYOT TR FHAT UATcHE JIeT ¢ 2
) IR (Bouguer) JUR



2) 1T TR GUR
3) &¥a1(Terrain) R
4) 3raTier FUR

Ques # :5

Bode's law expresses the approximate distance between :
1) Earth and other planets

2) Sun and other planets

3) Moon and the Earth

4) Moon and the Sun

a8 a1 Foraar ey & s # arepoerer g s AT ¥ -
D gedt sk sg gt S a3

2) g3 3R T gEt F A A

3) T 3R g & T

4) Tz 3R T H A

Ques # :6

The maximum gravity value due to a sphere reduces to half at a horizontal distance of 380 meters from the centre of sphere at x = 0. What is the
approximate depth to the centre of sphere?

1) 496 meters
2) 596 meters
3) 696 meters
4) 796 meters

U e HT ATAFAH TEcareh 0T A, g (x=0) { 380 H1eT A g 9T TeT 81 STaT ¢ | M F gk @ AT TS FATR 2
D 496 #rex
2) 596 Hrex



3) 696 #Hrex
4) 796 HreX

Ques # 7

What is the angle of inclination at the magnetic dip poles?
1) Un

? 90°

Y 45°

Y 75°

gah1g et (Avafes o 9iew) W giFaaers F1 Hior fFaen garg 2
D o°

2) 90°

3) 45°

4) 75°

Ques # :8

Ground resolution of a satellite is a function of :
1) Velocity of Satellite

2) Mass of Satellite

3) Orbit of Satellite

4) Height of Satellite

3991g T A133 faaest (ereger) i wwarg
D sqedraf@ax
2) 3Y9IE F GeTATT W




3) 3uarg FTIRFATIX
4) 3qarg i FOE |

Ques # :9

Within peneplained gneissic area, the graphite mica schist is host for sphalerite mineralization that is associated with pyrite 5% and pyrrhotite
15%. The diagnostic geophysical method will be :-

1) Self potential method

2) Induced Polarization method
3) Magnetic method

4) Gravity method

TS YfArcelst & 7 Those wfatsr dwrse Arge fase 7 afea § | forw 7 wrgase 5% 3R 15% Rerse o § | frw spsrifarr fafer
@'E’IGITETWT%:-
D) dow aréerer (sp) R

2) gf23gs QTSR (1P) RAfer
3) gradh fafer
4) aearerdor fAfer

Ques # :10

According to the dipolar theory of Earth's magnetic field a dipole is assumed at the center of the Earth making an angle with the axis of rotation of
the Earth . What is this angle ?

V235
295

3 13.5°
Y 11.5°



gedl & FEahT 819 F STFUIeR (dipolar) RGN F HTAR gl & g W v gfaegdy ged & goter 1 it & 91 v For sarar g |
I P07 AT 8 2

D 35
2 9.5

3 13.5°
4 11.5°

Ques # :11

Which of the following is true about the Airy's model of Isostasy? (i) The base of the Earth's crust is not the mirror image of the topography . (ii)
Areas of high elevation have high density 'crustal root'. (iii) Crustal blocks of the Earth have equal density and they float on high density material
(iv) Crustal blocks of the Earht have different density.

1) (i) Only
2) (i) and (ii)
3) (iii) only
4) (iv) only

ﬁmﬁ##ﬁmwuﬁ#m@ﬁ#@a(mrys model 0fIs0stasy)a?Wﬁ'3|'$%? >i) ?ﬁ*%ﬁﬂmmﬂm
Sy Ag & | (i) 3T Fa1$ & &= A 3TT ueAca arel) "IUST (FEed) A" ¥ | (jii) g & TULT (FEe) salh! BT awa ueAed § 3R
3T geled aTel ATATN 9T R | (iv) T & TULIT (FECe) Sell! T 3elaT-37e09T Toleq § |

D) &raet (i)

2) (i) 3R (i)

3) &adT (iii)

4) Fael (iv)

Ques # :12

Which of the following represents the ray path for the p-wave refracted from the Earth's mantle, pass through the outer core, inner core and back



out ?

1) PKP
2) PKIKP
3) PPP
4) PKKP

foear 3 @ a7 |1 P - T 7 8 for ar f@raT § SiY g & 3raRor (mantle) F Irqafda g, aed F1, sfiadl FR & A g

18T a199 ATAT§ 2
1) PKP

2) PKIKP

3) PPP

4) PKKP

Ques # :13

How many earthquakes of magnitude 6 are required approximately to produce the same amount of energy (in Joules) as produced by an
earthquake of magnitude 8 ?

1) 150
2) 350
3) 450
4) 750

TRATT 8 & FT F TART 3T 3T (S[A ) F SE 31T 3T Fa & T TRATT 6 & faheast S[FT (TN ITITF ¢ 2
1) 150
2) 350
3) 450
4) 750

Ques # :14

What is the name of the empirical formula that gives the frequency of the aftershocks at time 't' after the main shock?

1) Omori's Law
2) Richter's Law
3) Gutenberg's Law



4) Kanamori's Law

et & HTUR YT BIAAT HT AT ATA § 3 {TT 0T & 916 AT 't W el A Jgfea aaman g |
D sfadr o
2) R

Ques # :15

What is the ratio of P- wave velocity to the S- wave velocity for a rock with Poisson's ratio of 0.25 ?
1) 1.93
2) 1.83
3) 1.73
4) 1.63

0.25 3 YTIHeT HeTUTeT ATell TETT F fAT TH(S) - AT AR ot (P) - aer iy a1fey 7 reyarar #4782
1) 1.93
2) 1.83
3) 1.73
4) 1.63

Ques # :16

Which of the following remains constant for a ray travelling downward through a series of layers with increasing velocity ?
1) Amplitude

2) Ray Parameter

3) Energy

4) Frequency

T FROT AR Tacll §€ A & A1y ol Y v S@ el & ATCIH A A S g A R w2
1)



3TATH (Amplitude)
2) Y e (Ray Parameter)
3) Zat (Energy)
4) 3-]'@%[ (Frequency)

Ques # :17

What is the velocity of S-waves in a medium ? (p:shear modulus; p: density)

1)

2)

3 3

3)

u/
m/p

TS ATCTH & TH (S) - N HY Afq FATE ? (p 2 TIHIOT ATITH; p : Uelcd)
1)@
Z)M
3)M

4).&\/5

©

4)



Ques # :18

Which of the following is false for the propagation of P- waves and S-waves in a medium ? (i) S-waves travel faster than the P-waves (ii) S-waves
travel slower than the P-waves (iii) S-waves cannot travel through the fluid medium. (iv) P-waves can travel through the fluid medium.

1) (i) only
2) (i) and (ii)
3) (iii) only
4) (iv) only

T ATEIHA F T §U A (P) - T 3R 0 (S) - A & forw garsd @ = areret § 2 (i) F (P) - M Y o F € (S) - @ HH
st et 8 | (if) 9 (P) - a0 Y Forert A T () - AT Ny =erelt § | (jii) TH (S) - AW g ATCAH F FEH T Wehel¥ | (iv) I (P) - AW
&9 ATETH A T Thell § |

Ques # :19

According to frequency- magnitude relation, how many earthquakes of magnitude 4 per year are expected in a region that has experienced one
earthquake of magnitude 6 per year ? (Take b- value =1) .

1) 10
2) 100
3) 200
4) 300

Irgfea-aR@ATor & Faer & AR, T &1 7 gfer a8 aReAToT 4 & RFaer o 31 Y WHIGT § ST81 TREATT 6 F gfey ad v sy

Ieya AT ararg 2 (b -deg = 1)
1) 10
2) 100
3) 200
4) 300



Ques # :20

What is the expression for the gravity effect due to a sphere buried at a
depth'z' ? (R: radius of the sphere; Ap : density contrast; k:constant;
x: horizontal position at the surface ).

b kApzR?
(x2 +zzj3f2
2) kApzR*?

(x2 +ZE)3K2

3) 3
kApzR

(x2 +22]3f4

4
) kApzR?

(x2+2z%) Y2

wmﬁrmm&wmw?ﬁrm'z'ﬁmgm??
{R:Tﬂ?ll' Fr ﬁm; &p:uﬁrdBﬂHHlﬁdl;k:m;x:W 97 a‘-’lﬁ?rfhrﬁ-‘r)

D kApzR®

(x2 +22)3sz

2) kApzR*

(x2 +22]3f}2

3)



kApzR?

(x2 +zzj33f4

K kApzR?

(x2+2%) /2

Ques # :21

Assume a circular fault of radius 11 km generates an
earthquake of seismic moment 1.7 x 10°® dyne-cm.
What is the average slip produced by the earthquake?

(Take density as 2.67 gm/cm? and velocity of shear waves
as 3 km/sec)

1) 286 cm
2) 386 cm
3) 186 cm
4) 486 cm

A Hfed 11 AT =T & 390 Wee @0 39 05 79
T FNT AfEFT 1.7 x 10° SEA-HEHT § | TH YFT § I
IwT foweT FT ¥ 2 (U9F ; 2,67 AAHAT T TH (S) - FF #r
Y ;3 ffaToE)

1) 286 TEHI
2) 386 WA
3) 186 TEHET

4) 486 EHIET



Ques # :22

How many seismic zones have been presented in the seismic zoning map of India?
1) One

2) Two

3) Three

4) Four

HRE & HHNT arfiaTor et  Rreey spadiar et R@mr e § 2
D) v

2) &

3) A7

Tpp—

Ques # :23

One MPa of stress drop is equal to :-
1)1 bar

2) 5 bars

3) 10 bars

4) 100 bars

TS AT UTEhel TSH 51T S{E ¢
Di1sr

2) sar

3) 10 918

4) 100 T

Ques # :24



An incident P-wave travelling at a speed of 2500 meters/sec
is critically refracted at a boundary. What is the speed of the

critically refracted wave if the critical angle is 30° ?

1) 5000 meters/sec
2) 4000 meters/sec
3) 3000 meters/sec
4) 2000 meters/sec

v Ut (P) - @291 2500 ftes/3idss &t s1fel 31 9cd gu vw a3sl 12
fepfewett smafdda 2icdt & | afe fapfewa oor 30° 2 a fepfeawclt
sraafdie e & sifel aen St ?

D 5000 #ex wfa devs

2) 4000 HeT 9 Yehs

3 3000 HreT 9 Yehs

4 2000 HeT 9fa Aehs

Ques # :25

The velocities of direct wave and crirically refracted wave have been estimated as 415 meters/sec and 2055 meters per sec respectively. What is the
critical distance if the cross over distance is 12.8 meters ?

1) 4.15 meters
2) 3.15 meters
3) 2.15 meters
4) 1.15 meters

el aer 3 fnfeaelt araafca aver it arfar warer: 415 #ex wfa d%s 3R 2055 Ae vfa s srpmfaa ¥ | 3fE wrastaT gl 12.8
Hiex § o frfierer gt F @Yl 2

1) 4.15 #rex

2)3.15 X

3) 2.15 #rex



4 1.15 # e

Ques # :26

What is the shape of time -distance curve in case of seismic reflection?
1) Straight line

2) Parabola

3) Elliptical

4) Hyperbola

HFNT (WEe-AF) yalT A sraqdi F e I T Far e 2
D) ¥ amga

2) {Rreirer

3) 3{S1R (Elliptical)

4) gréuxaten

Ques # :27

A layer with a velocity 1500 meter/sec and a thickness of 100 meters lies above another layer with a velocity 3000 meter/ sec. What is expected
cross over distance?

1) 1003
2) 2003
3) 3003
4) 503

o W foraast afa 1500 Hiew @3 31 Merd 100 Hex A § v 3 R F 39 Fya & oraed a1fa 3000 HAevAFs ¢ | Frastaw gl

fras s & 2
1) 1003

2) 200V3

3) 300V3

4) 503



Ques # :28

The emissivity spectral signature is generally useful for identifying :-
1) Ores and rock types

2) Oil structure

3) Water bearing formations

4) Cloud Pattern

W(emissivity)Wmﬁmaﬁﬂmwaﬁmm%:-
D srreat 3R Qo v

2) et ST

3) uret arelY wrefersT

) Sredt & YR g AT

Ques # :29

Two layers with velocities 1500 meters/sec (top layer) and 2500 meters/sec (bottom layer) are separated by a horizontal reflector. The depth of the
reflector is 750 meters. What would be the two way reflection time at zero offset?

1) 2sec
2) 3 sec
3) 1 sec
4) 4 sec

Y 9T foreme a1fay 1500 Hev@ss (FaR i ) 31K 2500 HevAeFs @ A ) A & v A Wads @ 3 et ¥ | wad®

TS 750 AT 7 | AT AT W HA S H1 wiafdad qaa #7418 2
1) 2 sec
2) 3 sec
3) 1sec
4) 4 sec

Ques # :30



The normal move-out time of seismic reflection is directly proportional to which of the following ?
1) Offset distance

2) Square of the offset distance

3) Velocity

4) Square of the velocity

HFd (Argel-fAw) wfafde w1 ante qa-amse yay Amafaf@a & & fFrad a1y gaeqarfas (directly proportional ) § 2
D strde g

2) 3Rie gy &1 aa

3) a1y

4) ey &1 g9t

Ques # :31

The IP effect is observed over multi-metal sulphide body because :-

1) The body is partly above and partly below the water table

2) The resistivity of the body is very low

3) Due to presence of more than one metallic mineral

4) The path of inducing current changes from ionic to electronic and electronic to ionic

agmgamuﬁawmﬁmamm%w’iﬁ::

D) @ferst 31ife &0 & g & F9¢ 3R 3R ST A F A
2)@ﬁ3{a?r9ﬁﬁﬂma§?rm%

3) v & 3 a1 wfere & 3ufeafa & FroT

%) facgd yare 4 faen saeciae A 3afas 3 Irfas § saagi=e & HRoT

Ques # :32

What is the width of the seismic pulse with frequency 30 Hz and seismic velocity of 3000 meter/sec?
1) 100 meters
2) 900 meters



3) 300 meters
4) 400 meters

39 WS- AT Tod A aer-dud 741 § T 3mafed 30 &7 (Hz) 3R 1f 3000 Aevdws 2
1) 100 #rex
2) 900 #Hrex
3) 300 #Hrex
4) 400 #Hrex

Ques # :33

A horizontal reflector separates the two layers with
velocities 2500 meters/sec(top layer) and 3800 meter/sec
(bottom layer). What is the reflection coefficient

if the density of the top layeris 2.2 gm/ cm?® and
that of bottom layeris 2.4 gm/cm?®?

1) -0.248
2) +0.148
3) +0.248
4) -0.148

ar 9y o= o1ty 2500 Hew@sos (FR Fr uta) 34T 3800 Hevd=ss
(1 T a) T § vF ST Wadw ¥ 7T gdr § | Fiated N
FT 39T IfE TR F G F 99 2.2 TH / TAC 3T 7= F 9@
W UAT 24 TR/ TAC 2

1 -0.248
2) +0.148
3) +0.248

4) -0.148



Ques # :34

Which of the following is required for a seismic wave to reflect from a subsurface boundry ?
1) Velocity contrast

2) Density contrast

3) Accoustic impedance contrast

4) Temperature constrast

T HI3S-TAF a9 &I v 3udae @A @ yfafafad g & v Qe d @ s smaegw 2
D 1f3 3 feetar

2) eteq # feetar

3) uepiteces sFuss & Rewtar

4) araATeT 7 fRetar

Ques # :35

V1andV2 are the velocities of first layer and second
layer (V2 >V1) separated bya horizontalinterface.
Whatis the depth of the interface if intercepttime is t;?

1)
t.V1V2

2(V22 — V12)2

2)

t;V1V2
(‘sz _ Vlz)ﬂ.S

3)



t;V1V?2
2 (‘sz _ V12)D.5

4)

t;V2
2 (sz _ VlE)D.S

veh atfdel St & SaRT 3ol §3 Ueel Wd R gl wa & aifd V1

AR V2 § (V22V1) |37 SeX8C §FY tj b dl Sethd il TpdIs F49T § ?
1)

t.V1V2
2(V22 — V12)2
2)
t.V1V2
(‘sz _ VlE)D'S
Y £ V1V2
2@22 _ VlE)D.S
4)

t;V2
2(‘\[22 _ VlEJG.S

Ques # :36



What is critical distance (approximate) for the interface shown
at the depth of 12 meters in the following figure ?

V1= 800 meter/sec

h=12 meters
V2 = 1800 meter/sec
1) 12 meters
2) 16 meters
3) 20 meters
4) 24 meters

fe B & 12 ey & s | Rmw v fersw #

frferer ghi(ermfae) #m 8 2
V1= 800 HeywEss
h=12 #ret
V2 = 1800 Hreydss

1) 12 #ex
2) 16 #rex
3) 20 #rex
4) 24 Hiex

Ques # :37



A low velocity layer with velocity V2 is sandwiched between layers with velocity V1(>V2) at the top and with velocity V3(>V2) at teh bottom.
What are the velocities estimated from the time-distance plot of seismic refraction for this model?

1) VI and V2
2) V2 and V3
3) V1 and V3
4) V1 only

o efioft arfeyr arely R o wet a1y v2 & & awat & ofi=r & A3 (sandwiched) § | FR Al WA F a1fa V1 > v2) v A= arehr ma &
7 V3 (> V2) ¥ | 39 Aiser & v RAffws sraads & wwa-gft e @ sl & arfert sepnfaa frsrawd 8 2

Dvisikv2

2 v2 3 vs

3 vi 3R Vv3

4) aeT V1

Ques # :38

What is the resistivity of copper with resistance R, length L and cross sectional area A?
I)RL/A
2) RA/L
3) L/AR
4) A/RL

TS dia Y gfarersdr #47 § fordst 9faer R, aF41$ L 31X 19 QA (cross-sectional) &7 A § 2
1) RL/A
2) RA/L
3) L/ AR
4) A/RL

Ques # :39

The Wenner configuration with electrode spacing 'a' measures the potential difference AV for a current of 1 Ampere during a resistivity
survey.What is the apparent resistivity for this case ?



Y ona/av
) 2n/aAV

3 2nanV

4)
n/aAV

wﬁﬁmﬁmﬂ:ﬁrﬁam(wenner)m@aa@gfrmﬁq&'a')mmmgclu:cnwﬁanga;m
faeg e &THaT F7 37T ( potential difference) AV § | 39 ¥ forw smamet wfeurswar #ar3 2

D 2na/av
2) 2n/aAV

3) 21aAv

4
) n/aAV

Ques # :40

Name the discontinuity that lies within the continental crust of the Earth .
1) Moho discontinuity

2) Gutenberg discontinuity

3) Lehmann discontinuity

4) Conrad discontinuity

?‘q"f $ H?T?@I‘Cfm 9 (crust) & X H feua srfaawar (discontinuity) <pT «ITH 4T % ?
D) #rgY srfaicazar

2) et sfeawar

3) drgdie rfaeRar

4) Rz feiarar



Ques # :41

In SP method the electrodes used are :
1) Stainless steel electrodes

2) Copper electrodes

3) PVC electrodes

4) Non-polarizable electrodes

Tafasta (Fe® gieerd, SP) RfYr & sads sTaer Ry I § :-
D) oo & soaeis

2) TR goTEIS

3) drdrelt seiers

IR W (Non-polarizable) SIS

Ques # :42

Whatis the formation resistivitv factor (F) if the
formation resistivity is 30 Q -meter and resistivity
of the fluid filling the pores of the formationiis

6 Q- meter?

1) 180
2) 0.20
3) 5

4) 20

mmmqﬁﬂmgnﬂ—mﬁm%ﬁﬁm@aﬁaﬁr
Sfciuear 6 o-Hrel § @ wee sfeusar et (F = gnm ?
1) 180

2) 0.20

3) 5



4) 20

Ques # :43

What is the Archie formula that relates the porosity ($) with formation
resitivity factor F? (a: cementing factor)

b ¢ =aF"
2) b =aF ™
3) é = mF?
4) d::aFZm

SRS (¢) Fr Ty 9ETUSar T (F) F @ SEAarer 3T (Archie]
HF FE ? (o TR ST )

1) ¢>:E|F“"

2) ¢)=EIF-m
3) ¢ = mF?
4) ¢>:an’“
Ques # :44

Kalpana - I satellite is basically :-
1) INSAT

2) IRS

3) GSLV

4) METSAT

Foqedl - [ STREAATTAE



1) INSAT
2) IRS

3) GSLV

4) METSAT

Ques # :45

Impermeable surface may be identified and assessed in :-
1) Panchromatic photography

2) Ultra violet images

3) Microwave images

4) Infra-red images

37T (Impermeable) T HY TgTeT X HeATheT AT ST HHAT ¢ -
D) dermaifes (Panchromatic ) BICIITHT

2) 37ecT eI Biaat

3) rgsrae ot

4) gip1-Ys oot

Ques # :46

What is the spacing (in general) between the source electrode A and the potential electrode M mounted on the sonde for long normal log ?
1) 16 inches
2) 32 inches
3) 64 inches
4) 44 inches

o+ AT (long normal)a\ﬁTﬂ?ﬁﬁ?(Sonde)Wﬂg@ﬁﬂﬁgﬁﬂ@?AWﬁﬁgﬁm (potential)sﬁﬂ-@gM*a"lﬂ'ﬂm
@R aR ) FATR ?

D 1659

2) 3289



3) 645T
4) 4439

Ques # :47

Which logging is used for operation in wells filled with non-conducting fluids?
1) Normal logging

2) Induction logging

3) Lateral logging

4) Laterolog

m(non-conducting)ﬁ#m?mﬁma?mmmﬂmmm%?
D) grareg @ffter

2) gseFereT oliTater

3) erexel SifaiaT

4)3}@3{"“—[

Ques # :48

For which logging the coils rather than electrodes are used?
1) SP logging

2) Normal logging

3) Lateral logging

4) Induction logging

forwr QTf3aT & gelareIs & T FUS (FI, coil) FEAAT el § 2
1) wg 9t (sP) @Iffear

2) grATT AT

3) ST wAtfatar

4) zFereT dffarer



Ques # :49

Which log gives the best estimation of resistivity of the mudcake lining a well and resistivity of the invaded zone?
1) Normal log

2) Lateral log

3) Laterolog

4) Microlog

mﬁaﬁm%maﬁgmaﬁtaﬂ?zanvaded)maﬁwﬁﬁmmma@nﬁmmaﬁm%?
1) grareg @far

2) Seet dlfaT

3) et

4) Argepreltar

Ques # :50

Which log gives the best detection of the porosity variations within the sandstone formation ?
1) Gamma log

2) Normal log

3) Neutron- Gamma log

4) SP log

IeT-|T AT TO[HT TeUT BrEfereT & #fiav IS Wl i §aoiss vgare FXar e ?
D) aivaT aifer

2) QAT AT

3) ST aTTAT wiiaT

4) wg o (SP) fer

Ques # :51



The electric potential at a distance 'r' from the electrode is proportional to :-
1) 1/r

2)

1/r?
IHr
4)

r2

UF gaFe’s @ 'r' gt W eyga Rera (e frad smqarfas &
1) 1/r

2
: 1/r?
Ir

4)
2

Ques # :52

Which geophysical survey can map the boundaries of the saline ground water ?
1) Gravity survey

2) Magnetic survey

3) Reflection survey

4) Electrical survey

FieT T spatforhier wfator @R sfaTer Y WATHT FT T TAT FFATE 2
D) aifgér wdfeor

2) Haafes gdetor

3) RrrorerereT EfeToT

4) gafFeae aderor

Ques # :53



Which is the frequency domain Induced Polarization (IP) measurement ?
1) Chargeabillity

2) IP ratio

3) Metal factor

4) Polarizability

ngfed s 7 $f33Ws MRS (IP) FTATT 4T3 ?
D) areardiford

2) 3 o Y

3) et there

4) QreRTgSeTeer

Ques # :54

Which formula gives the depth of penetration of
telluric current with frequency'f' Hz into a
sedimentary basin of resistivity 'R' Q- meter ?

’ 05/Rf

2)

0.5./F/R
K 0.5fVR
4)

0.5./R/F

T T FT (R) Q- meter STaRITFar arer 3@ (AEHR) 3ftw & =i
Tegd a8 (Mg : FEeel) & 9o N IgE ear § ?
1)




0.5/Rf

0.5/F/R
& 0.5fVR

! 0.5./R/f

2)

Ques # :55

Which formula gives the approximate thickness of
the zone (in Kilometers) in Megnetotelluric (MT) method ?

( f: frequency in Hz; Ra : apparentresistivity in Q - meter).

1)

1 |5f
2| Ra
2)
1 SRa
an f
3)
1 i
2w\ 5Ra
4)

1 Ra
2wl 5f



R T FeecedF (TH &) B & J f sgafag A
(FreireiieT &) &ar & ? (f:8e & FM, Ra: Q-Hed & A1t gfaRreshdn) |
1)

1 5f
2m\ Ra
2)
1 SRa
2w Vi
3)
1 f
2w\ SRa
4)
1 Ra
2+ 5f
Ques # :56

A Magnetotelluric survey indicates an apparent resistivity of
5 ()- meter at a frequency of one Hz. What is approximate
thickness (in Kilometers ) of the layer ?

1) 0.8
2) 1.6
3) 1.2
4) 0.2

UH HideIcea{® HI&T0T Uk gee HI Hgfd
5 0-#Hrex Fr Hrardr gfaisar sPF Far ¢ |
WRd F Alers (rataAey &) TETRET 0 g ?

1) 0.8




2) 1.6

3) 1.2
4) 0.2
Ques # :57

Which Maxwell equation represents the Faraday's law?
{E: Electric field; H: Magnetic field; £ : dielectric constant ;
p: charge density ; T i : Permeability ; f: current density; t: time).

Y

?f=pk
Y VH=o0
3) —= —=
VxXE = -u(éH /ét)
4)

VxH =g {EE/{:‘t] +7

HieT &1 HFadd THEOT Sr3(faraday) & & UEEd adrl &7
(E: soifdea $ies; H: deaifes dres; ¢ : sdsafaea dreie;
p: AT Helcd ;L : qulHJrH{Permeahility};j}:%tgﬁ 9dlg &l Helcd,

t: THA).

b VE = p/e

2 VH=0

Y VxE = -u(6H /ay
Y gxhi=e (BE /ot) +]



Ques # :58

During an induced polarization survey,the resistivities for
direct and alternating current are measured as 50 () - meter
and 40 (- meter respectively. What will be the frequency effect ?

1) 2.25
2) 4.45
3) 1.25
4) 0.25

U+ Ef33us drenserye (IP) TEETUT % 2 woue faega
YaTg 3R HeclaATed aegd Ja1g & forr gfastusar s
50 0 — AT 3T 40 0 - AT AN Fdr & HreEdr Sthee T 2R ?

1) 2.25
2) 4.45
3) 1.25
4) 0.25
Ques # :59

Match the group-l and group - Il and select the correct
answer using the codes given below the groups :

Group-| Group-il
A. Gravity Method (i) Resistivity
B. Magnetic Method (ii) Velocity
C. Electrical Method (iii) Magnetic susceptibility

D. Seismic refraction Method (iv) Density

1) A-(i), B(iii), C-(ii), D~(iv)
2)  A<(iv), B-(iii), C-(i), D-(ii)



3)  A(ii), B-(iii), C-(i), D-(iv)
4)  A<(ii), B=(iii), C(ii), D-(iv)

g - | 3R @7 - || & fAaw g @69 & 49 RBo
T HIS FT TIET N Tol 3o HI 9T Y |

HHE - | wHg - I
A afger fafEr () wfaRrerRar Resistivity
B #=afes B (i) T1fF
C Sofdcae Afer (iii) #Heoifewr FodTCefafdlsusceptibility)

D. GfEas 3gada fafer (iv) &=ica
1)  A-(i), B-(iii), C-(ii), D-(iv)
2)  A-(iv), B-(iii), C-(i), D-(ii)
3)  A-(ii), B-(iii), C-(i), D-(iv)
4)  A-(ii), B-(iii), C-(ii), D-(iv)

Ques # :60

What is heat flow in region with average thermal conductivity

k and geothermal gradient % ? (T : Temperature; Z : depth).

1) _q 0T
k= 5z
2) aT
k oz
3
: 2k



4) 20

az

3 &l # AT &I 9dig 4T § Toidr 3dad drda grefehdr
k ST sgervr aRacier 1 ox 22 3] (T : aee Z ;)|

1) _q 9T
ka2
2) ) ar
az
3) aT
2k >z
4) 2 or
az
Ques # :61

A continuous time signal of duration 100 miliseconds has a miximum frequency of 250 Hz. How many samples are required for the complete
representation of the signal ?

) 20
2) 30
3) 40
4) 60

100 FANAFs 3rafer & ek srfava Rverer At srftFmaw angfea 250 g€ 8 | fraa drvew Rvere & QX afawT & fw smaeg+ ¢ 2
1) 20
2) 30
3) 40
4) 60



Ques # :62

A continuous signal has frequency components in the range
f=0tof="f,Hz. What is the sampling frequency (fs) to
reconstruct the signal from a sequence of equally spaced samples ?

2 = 2,
2)
< 2f,
) > of,
4
: > f,

U 3ffavd fagerer & 3ngfa acsh FT I f=0tof=f, gt & |
SUE 3ecTel & Uh %A T @3l F T & F@Iiod el
¥ forw drafeir smafa a1 & 2

D - 2f,
2

: < 2f,
3) > of,
K > f,
Ques # :63

What is Fourier transform of a rectangular pulse?
1) Exponential pulse

2) Sinc pulse

3) Rectangular pulse

4) Triangular pulse



TS ATAATHR ToH T BIRIT (Fourier) TTABIH FATE 2
D) vorgieifRaer (Exponential) 9e&

2) i (Sinc) ToH

3) IR Tod

4) ol geol

Ques # :64

What is z-transform of the sequence { 1,0,0,0,0,------ }?

1) -1
2) -2
3) 0
4y 1

TS HH {1,0,0,0,0,———-} FT z-STAPIH FATE ?

1) -1
2) -2
3)

4) 1
Ques # :65

The z-transforms of input x(n) and output y(n) of a system are given by X(z) and Y(z) respectively ? What is the transfer function of the system ?
1) X(z)Y(z)

2) X(2)/Y(z)

3) Y(z)/ Xz

4)2Y (z)/X(z)

TS o7 (system) F $TYC x(n) 3 HTFTYT y(n) FT 2-TRAGIH FAM: X(2) 3 Y(2) & | &7 FT AT HFIT FATE 2
1) X(2)Y(2)



2) X(z)/Y(z)
3) Y(z)/Xz
4) 2Y(z)/X(z)

Ques # :66

The poles of a system are z=1/2 and z=2 . What is stability of the system?
1) Unstable

2) Stable

3) Oscillatory

4) Stable and Unstable

& o (system) FNed z=12 3R z=2§ | aa A earFar§ 2
D sifeer

2) e

3) 3ifEgeleR (Oscillatory )

4) e 3R 3R

Ques # :67

When a system is said to be anti -causal?

1) The output of the system depends on present input.
2) The output of the system depends on past input .
3) The output of the system depends on past output .
4) The output of the system depends on future input.

UH dF (system) H T - Plotel (anti-causal) FITFEIE ?
D) 3ta &7 T 33eqe aaAe SaTqe W R aaT |
2) 9 7 T 3M3cYE R 79 W AR Farg |

3) 9 & HT 3T Ao 3M3cTe W IR A |
4)



SIS ¢ T H13Ye #IasT 3eiqe I e e g |

Ques # :68

What is the type of the system represented by y(n) = | x(n) | ? [ x(n) : input; y(n): output; n : time]
1) Linear

2) Non-linear

3) Either linear or non- linear

4) Neither linear nor non- linear

T & Y y(n) = [x(n)| ¥ EATAT AT E TR THERFTE 2 (x(n) : FAUE; y(n) : FA)
D) #ferr

2) FieT SR

3) a7 & e 1 At R

) &1 Y NI o & At NI

Ques # :69

What is discrete- time unit impulse function &(n) ?

b 6(n)=1 forn=0
5(n)=0 forn=0

? 6(n)=0 forn=0
5(n)=1 forn=0
3) 6(n)=1 forn=1
6(n)=0 forn=0
4 §(n)=0 forn=0
6(n)=0 forn=1



fBrhre- e=a gfaT gFTed- B §(n) 4T §?

D 6(n)=1 forn=0
5(n)=0 forn=0

6(n)=0 forn=20
6(n)=1 forn=10

2)

3) 5(n)=1 forn=1
65(n)=0 forn=0
4 §(n)=0 forn=0
5(n)=0 forn=1
Ques # :70

What is discrete time unit impulse function &(n) if u(n)
is the discrete-time unit step function ?

1) u(n) +u(n-1)

2) u(n) x u(n-1)

3) u(n) - u(n-1)

4) u(n-1) - u(n)

g u(n) BEPIE - T=F gfaT VT - vFed § O BEhie-aEA
gfaT gFTed - Bl §(n) FATE ?

1) u(n) + u(n-1)
2) u(n) x u(n-1)
3) u(n) - u(n-1)

4) u(n-1) - u(n)



Ques # :71

Whatis the moment magnitude of an earthquake with seismic
moment of 1.7 x 10°® dyne-cm ?

1) 7.5
2) 5.8
3) 7.8
4) 6.8

T Y foraer RAffA® FHT 1.7 x 107 SR=-HEHART E,
3FH1 FAC IRAOT FAT 2

1) 7.5
2) 5.8
3) 7.8
4) 6.8
Ques # :72

Name the discontinuity where velocity of p-waves decreases sharply ?
1) Moho discontinuity

2) Gutenberg discontinuity

3) Lehmann discontinuity

4) Conrad discontinuity

39 FfATGIAT (discontinuity) FT ATH I4T34T 8T °Y (P) -aﬁé@ﬁ#mg’raﬁﬁh
D #rgY srfaiazar

2) aresteat iferaTar

3) dgde sfataar

4)



Pies FfRaRar

Ques # :73

Which derivative of the gravitational field is used for the separation of the residual and regional gravity anomalies ?
1) First derivative

2) Second derivative

3) Third derivative

4) Fourth derivative

W&wﬁw%ﬁmw (derivative) Wﬁgﬁﬁ?mmm (anomaly) ﬁmmﬁ#mﬂmmm
g2

D) srerar egedest

2) gERT YT

3) T geTesT

4) <t sgees

Ques # :74

What is the name of the 'principle of least time' ?
1) Huygen's principle

2) Rayleigh principle

3) Snell's principle

4) Fermat's principle

'HH W HH AT & RAGIT FTATH FATE ?
D) gréser = fagia

2) W 1 RAgia

3) ool &1 gia

4) vee = Ragia



Ques # :75

Whatis the ratio of velocity of P-wave to that of S-wave in terms
of poisson's ratio (o) ?
1)

1—0o

05—0
2)

1T+o

05—a
3)

1—0o

05+ 0
4)

1—0

15 —o

gie (Poisson) & 39T (o) & & & di(p) - aai 3R
TH(S) - R T AfT A FAT AT 7 2
1)

2)



3)

4)

Ques # :76

What is Dix equation in seismic method ?

1) It relates average velocity with RMS velocity.
2) It relates average velocity with interval velocity.
3) It relates interval velocity with RMS velocity.

4) It relates stacking velocity with RMS velocity.

fafers R & RFw (Dix) gHFOrFaT g 2

D) 7g siraa 7ifa Y 3mRwaTw a1fa & Aerar

2) 27 3iterer T 3iRTer Y & TR €

3) g 3icRTel 1T Y 3IRTATH 1T & AT

4) g TR (stacking) I T IRTHTH 1Y ¥ FASTAT

Ques # :77



During an Induced Polarization (IP) survey the resistivities for the
direct and alternating current are estimated as 50 (Q - meter and
40 () - meter respectively. What is the value of metal factor ?

1)

10m
2) 10° 1t
3) 10° it
Y 10° i

F 53303 dienrseee (IP) @daTor & e g faegd waw 3k
3ecelfedl [degd WaTg & v ufeRTedhar saer: 50 0 - #Aex 3
40 O — Hex AT Sdr & | Aed thaex @ ghew ?

D 10m
2) 10°
3) 10°
4) 10* 1t
Ques # :78

What is the magenetic field intensity at the poles of the Earth ?
D'3x10*nT

2)4x10* nT

310 x 10* nT

D7 x10%nT



gt & el W T & A A Far g 2
D 3x10*nT

)4 x10* nT

3)10x 10* nT

4) 7x10* nT

Ques # :79

What is the autocorrelation of the sequence x(n) = {2,1} ?
1) {44,1}
2) {2,1,2}
3) {2,1,1}
4) {2,5,2}

T HH x(n) = {2,1} FT ATRINAAT (autocorrelation) FIATE ?
1) {441}
2) {2,1,2}
3) {2,1,1}
4) {2,52

Ques # :80

What is the cross correlation of the sequence x(n) = {1,2,1} h(n) = {1,2} ?
1) {1,4,5,2}
2) {2,5,4,1}
3) {1,2,1,1}
4) {3,1,4,5}

Th A x(n) = {1,2,1} dikwA h(n) =1,2 A ST PRI (cross correlation) ST g2
1) {1,4,5,2}
2) {2,54,1}
3) {1,2,1,1}



4) {3,1,4,5}

Ques # :81

What is the DFT of a two sample sequence x(n) = {4,2} ?
1) {4,2}
2) {8,4}
3) {2,4}
4) {6,2}

AT F FAx(n) = 4,2} FIATHF A FATE ?
1) {4,2}
2) {8,4}
3) {2,4}
4) {6,2}

Ques # :82

Which of the following is true for horizontal loop electromagnetic survey ?
1) Shoulder maxima is higher on down dip side

2) Shoulder maxima is higher on up dip side

3) Shoulder maxima is always equal on both sides

4) Shoulder maxima depends on deviation of strike w.r.t. North

e # & #le7 W eI o7 Rega gadhrg adaror & Readr§ 2
D) eitest #AfFaar s3e feu i avd s a1 d

2) qivesT ATFTHT 379 29l av AT 1

3) eitesy AfFTAT 1A TR® R @A g

4) 2lest AfFaaAT ToTge T 3cal & S[FHE W I FAT 8

Ques # :83



Whatis Fourier transform of f(at) if fourier transform of f(a) is
F(jw) ? ( j=v-1; tis time, w is angular frequency).
1)

1 jw
|—F(—)
a a
? 1 . jaw
a )
g 1 jw
T FC)
lw| Ta
Y W Jw
—F()
la| " a

i fla) #1 WA ( fourier) TEWIA Fljw) & ar flat) F BRI ( fourier)
TIARIH 4T g7 ( j=v-1; t - &FG, w : Hioha 3mghy
1) 1

jw
—F(—)
[
2) 1 P jaw
al =)
3) 1 jw
——F(=)
lw| “a
4)



Ques # :84

How will you obtain acceleration amplitude spectrum A (f) from the displacement amplitude spectrum D(f) ? (f : frequency)
b By multiplying the D(f) by 2m*f?

2) By dividing the D(f) by 4rf2

3) By multiplying the D(f) by 4rf

4) By dividing the D(f) by 2r?f?

fAFATIeT 3TATH (amplitude) FIFEH D (f) & TEIOT ITATH FAFEH A () @ 9o H3 2 (f : 3gfea)
D pif) @ 2R Tom F3F |

2) D(f) ®r 4PF W TFeoT = |

) D(f) F 4R TOT FF |

Y D(f) =T 22T afeT =0 |

Ques # :85

What is the z-transform of discrete-time unit step sequence u(n) ?

) z—1

zZ
2 z (z-1)
3) 4

z=1



4) zZ+1

Z

feefie-ersa gfae VT F u(n) FT 2-TEGIH FATE ?
) z—1

=
2) z (z-1)
3) =z

D z+1

Z
Ques # :86

What is the name of the system whose output y(n) at time 'n' depends only on present and past input values ?
1) Recursive system

2) Non-recursive system

3) Causal system

4) Non-causal system

3 I T ATH F1 § THWHT HM3TYE y(n) /T n R Fadl TdAT 3R Woe gaqe Feat w1 s Fxarg 2
1) gT-iTIEIT-ﬁ' (Recursive ) I

K oy W?ﬁ (Non-recursive )

3) Piotel (Causal) I

4) TeT-Ploted (Non-causal)



Ques # :87

What is the periodicity of the Fourier transform of a discrete time signal ?

Y 27T

) 11

Y12

Y 31/2

% 3Ehe-esd RAvad & PIRER e Fr ARAESRAE fhras g 2
2 27T

2) 1T

) /2

Y 31/2

Ques # :88

Whatis the half life of a radioactive element ? (A : decay constant)

D 0.693A
2) A/0.693
3) 0.693/ A
4)

0.396 A



T (AT g FT 3-SEd FT 8 ? (A - 25 Freee)

1) 0.693A
2) A/0.693
3) 0.693/ A
Y 0.396 A
Ques # :89

What is the name of the log that is used to measure the variations in the borehole diameter with depth ?
1) Neutron log

2) Normal log

3) Caliper log

4) Gamma log

3 19T T ATH FAT & AT TSNS F 1Y SE I H deelld Y ATIA & forw g2ayer Far sarg 2
I)Fq!\—;j'a'(—,ﬁg'r

2) QAT dter

3) Ffaax wfer

4) FvHAT e

Ques # :90

What is the least square solution of a linear inverse problem d = Gm ? (d : data matrix; G : data Kernel; m : matrix of model parameters)
1 -

) GT{GGT] ld
2) {GTG]IGTd

3
) (GGT)GTd
4)



G'(G'G)d

TF AfAIT $ATH TRA d = Gm FT 7IAAH o (TFE TFARR) WATUTT FAT S ? (d : 3T ARFH; G : 3&T Fofel; m : ATse Rroftedt iy
AfETFw) |

D GT(GaT)d

2) (G'G)1G'd

Y (66T)6Td

Y 6T(G"G)d

Ques # 91

Alinear inverse problem is represnted by d = Gm.

What is the model resolution matrix if generalized inverse is GE?
K GG

2) GGE

3) GEGT

D GEG™

FHHIOT d = Gm TF T S8 9 Fr g2iar § |
I 68 FROEIEFATH ¢ af Arsel el AfeFw Far § 2

D GG
2) GG*®
3) G-EGT

4) GEGL



Ques # :92

Alinear inverse problem is represnted by d = Gm.

What is the data resolution matrix if generalized is GE?
b G*G
2) GG*E
> GG
g GG

FHIOT d = Gm TF AT S99 F20 FT 2T & |
e 68 AREAS AT § or 3T e Afesw F=A ¢ 2

D GG
2) GG®
3) GEGT
4) GEGL
Ques # :93

What is the expression for estimating the parameter corrections in the gradient method to solve non-linear inverse problem ? (k : constant; A :
matrix of partial derivatives w.r.t model parameters; y: difference between the observed data and calculated from the initial model.)

1)
kAyT

2) Zkﬁly

3) 2kATY
4)



2 kAT'y'_l

TF AleT-e T STad Wl F FATHTT H wgFa dve RAfy 7 heficd gutus & v siffeafFa #7are 2 (k: Fiee; A - AlsT
R & gecst & 3w sRAfeT Y ﬁ'@ﬂ' (matrix of partial derivatives w.r.t model parameters); y : 3f@faf@a ser ik
YRTFE AlSe W 3cqeed FIAH ST HT V) |

1) kAyT

2) 2kA'ly

3) ZkATY

4) ZkATY-l

Ques # :94

How will you write the inverse of a rectangular matrix A of order 4x5 ?
D AT(ATA)

2) AT{ A AT] -1

Y (ATA)ZAT
Y AL(AAT)

4 x 5 FH & TH HATHR ARFH 'A' F1 yfaad Ha @ 2
1) AT{ATA]_I
2) AT{AAT]_I

3) {ATA]_IAT



4) A'I{AAT]

Ques # :95

What is the damped least square solution of a linear
inverse problemd =Gm ? (d : data matrix; G: data Kernel;
m: matrix of model parameters; &: trade-off parameter;
|: identity matrix)

1)

(GTG+&2)G™d
2 (GTG+el)d
D GTd(GTG+el)
Y (GTG+el)tGTd
TS ST Saad 925 d = Gm & 5495 diee Tdra]

HHTETA Wﬁ? (d:Zer ﬂ'@?ﬁ;G : BT holel; m : AISH
e &1 #ftaw; & o33 e | amsSfedr At |

1)

(G"G+22)G™d
2 (GTG+e)d

) GTd(GTG+e)?
Y (G'G+e)Gd

Ques # :96



What is the sequence of four steps of Genetic algorithm used for the global optimization of the non-linear inverse problem ?
1) Coding - Crossover - Selection - Mutation
2) Coding - Mutation - Crossover - Selection
3) Crossover - Coding - Mutation - Selection
4) Coding - Selection - Crossover - Mutation

Ao NI FATH oA & TaAlael I TCCHTSAAT H TIF A TAF TEINREH F IR A0 HTHH FATQ ?
D) S - hfer 3R - Ao - F=geere
2) I - FHLAT - 1 R - FererarsT
3) SR 3SR - P - FYLUT - FererereT
4) RIS - TerFIeT - S TN - FIE2A

Ques # :97

Which of the following is the name of an algorithm of the simulated annealing technique of global optimization ?
1) Sun-Bath

2) Heat-Bath

3) Rain-Bath

4) Ice-Bath

foeer & @ a7 w1 Tolae AfCeATSae & ygFd RAAAs Tl aFedls & vF vonReT FTam g ?
D) gerary

2) gre-ary

3) ey

4) mEg-ary

Ques # :98

Which of the following is categorized as Greedy algorithm ?
1) Ridge-Regression method
2) Genetic Algorithm



3) Simulated Annealing technique
4) Grid Search method

foret 7 & wlaar ATl (Greedy) vemtewt & w0 7 geffea frar srar @ 2
1) - aeelie

2) 31eTafRI deheleh

3) Roes Tl awsis

1) frs & depeliah

Ques # :99

Match the following :-

(i) Diamagnetic (P) Nickel
(ii) Paramagnetic (Q) ilmenite
(iii) Ferromagnetic (R) Quartz

(iv) Anti-ferromagnetic  (S) Pyroxene

) OR,@)S, @GP, (Gv)Q
2) @WS,aR,a)Q,av)P
3) )P, Q,1i)S, (v)R
4) @HQ,)P,@ )R, Gv)S

frfei@a &1 fAae fifae -

(i) i JreehIa (STE3THIEITEH) (P) e
(i) 3rTgFahr (REtETeE) (Q) seRaEe
(iii) FE-TFadr (FRIHATERF) (R) FFaTea

(iv) oTd- Segradh (T8 SOATERE)  (S) sl



) @R,@S,a)P,av)Q
2) (@{@©)S,@G)R,qi)Q,Gv)P
3) MP,G)Q,@u)S,(Gv)R
4) 1HQ,a)P,ai)R, (1v)S

Ques # :100

Whatis the Fourier transform of discrete-time unitimpulse function & (n)?

1) -1
2) 0
3) 1
4) oo

fEehleersa gfde sruea-Hhaer 8 (n) & HIRW TE®GEA F4T § ?
1 -1
2) 0
3) 1
4) o0



