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GATE-2015 GEOPHYSICS

21. Considering the Airy isostatic compensation for a mountain having elevation of 2.0 km above the mean sea level at a point P, the thickness of its root below P would be
…….km (consider densities of crustal rocks and upper mantle as 2.7  and 3.3  respectively).

Correct answer: 9

85. The Bouguer anomaly obtained after applying all necessary corrections is due to
(A) topographic undulations above the datum
(B) increase in densities of crustal rocks with depth
(C) lateral density variations
(D) vertical density contrast across Moho

87. A spherical body with Its center located at a depth of 1040 m gives a symmetric residual gravity anomaly high with 5.2 mGaI. If the same anomaly were to be obtained over a 2-D horizontal cylinder, the depth to the center of the horizontal cylinder (in m) is………..

Correct Answer: 800





GATE-2016 GEOPHYSICS

7. According to Airy's model, gravity anomalies for fully isostatically compensated topography are characterized by
(A) negative Bouguer anomaly and positive free-air anomaly
(B) positive Bouguer anomaly and negative free-air anomaly.
(C) zero Bouguer anomaly and negative free-air anomaly-
(D) positive Bouguer anomaly and zero free-air anomaly

32. The value of free-air correction (assuming sea level as datum plane) at an elevation of 150 m is ………………mGa1.

Correct Answer= 46.2:46.3

33. A spherical cavity of radius 8 m has its centre 15 m below the surface. Ifthe cavitv is full of sediments of density  kg/m and is in a rock body of density  kg/m the maximum value of its gravity anomaly is …….. mGa1.

Correct Ans:  0.05:0.05; -0.06—0.05
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Correct Ans: B


GATE-2017 GEOPHYSICS

16.[image: ] 

Correct answer: C

18. The normal gravity formula (for e.g. GRS80) is a function of
(A) geocentric latitude.
(B) geodetic latitude.
(C) longitude.
(D) altitude.

57.Consider a geological body buried at the equator at a certain depth. If the same body were to be buried at the North pole at the same depth. how would the gravity and magnetic field responses measured over the body differ? Assume the same magnetic susceptibility and density contrasts. (Consider only geomagnetic induction).

(A) Both gravity and magnetic field responses do not change.
(B) Both gravity and magnetic field responses change significantly.
(C) Gravity field response changes significantly but magnetic field response does not change.
(D) Gravity field response does not change but magnetic field response changes significantly.

58. Given the Bouguer density of 2.8 g/cc. the Bouguer correction for a gravity station at an elevation of 30 m above the datum is ………mGals. (Use pi=3.14).

Correct answer: 3.3 to 3.7


GATE-2018 GEOPHYSICS

15. The geoid can be best defined as

(A) an oblate spheroid that best approximates the shape of the earth.
(B) a surface over which the value of gravity is constant
(C) the physical surface of the earth
(D) an equipotential surface of gravity of the earth. 

21.  Which one of the following corrections is always added during reduction of the observed gravity data?
(A) Latitude
(B) Free-air
(C) Bouguer
(D) Terrain

[image: ]72. 
  
Correct Answer : 1.2 to 1.4

73. Two survey vessels with shipborne gravimeters are cruising towards each other at a speed of 6 knots each along an east-west course. The difference m gravity readings of the two gravimeters is 63.5 mGal at the Point at which the survey vessels cross each other. The latitude along which the survey vessels are cruising is……ᵒN

Correct Answer: 44.5 to 46.0



GATE-2019 GEOPHYSICS
5. The acceleration due to gravity (g) begins to fall sharply towards the centre of the Earth from the discontinuity.

(A) Conrad
(B) Mohorovicic
(C) Gutenberg
(D) Lehmann

15.  Which one of the following is only a conection and not a reduction in the computation of gravity anomalies with respect to a datum?
(A) Free air
(B) Bouguer
(C) Terrain
(D) Isostatic

21. Assuming Airy isostatic compensation, the depth to the Moho from a point located 2 km above the mean sea level is…….km. (round off to I decimal place).
(The depth of compensation T for the crust at mean sea level is 30 km, the density of crust and upper mantle are 2.67 gm/cc and 3.30 gm/cc, respectively). 

Correct Anwer:  40.3 to 40.6

71. In gravity anomalies, the 'Indirect effect' mainly arises from……
(A) the sources outside the area of investigation
(B) improper instrument drift
(C) effect of mass lying between the geoid and ellipsoid
(D) short-wavelength uncompensated masses in the subsurface

75. Which one of the following statements about the gravity anomalies on land is CORRECT?
(A) Free-air and Bouguer anomalies are always positively correlated with elevation
(B) Isostatic anomalies are not useful to understand the crustal heterogeneities
(C) Vertical derivatives are used to enhance the gravity effects of deep-seated bodies
(D) X-horizontal gradient ( )map enhances / sharpens anomalies of bodies trending N-S (X-East, Y-North, Z-downward).

77. In an abandoned mine-site, three hollow spherical cavities are located below the surface centered at depths of 50, 100 and 150 metres. Assuming that residual gravity is low due to each one of these cavities are small 0.05 mGaI), do not interfere and can be detected by the gravimeter, the most ideal (largest) grid spacing for carrying out the gravity surveys in order to correctly delineate these cavities is ……..metres. (round off to the nearest integer).

Correct Answer: 38 to 39
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1. Which of the following models is the international gravity formula based on?
a) Non-rotating homogeneous spherical Earth model
b) Non-rotating homogeneous oblate spheroidal Earth model
c) Rotating homogeneous oblate spheroidal Earth model
d) Rotating inhomogeneous spherical Earth model
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Q10 The International Gravity Formula predicts the theoretical gravity value at a given point assuming a

(A) non-rotating homogencous spherical earth model
(B) rotating inhomogencous spherical carth model

(C) rotating homogencous oblate spheroidal carth model
(D) rotating inhomogencous oblate spheroidal carth model
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Q52 Compute the maximum value of gravity anomaly in pGal over a busied sphere from the following

data:
Radius of a sphere =5m Depth to ceifre of sphere =11 m
Density contrast = 0.1 gm/cc G=6.673x10" dyne-cm’/gm’

(A)2887.58 (®)288.76 (©)2888 ©) 289
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Q53 Given the potential field anomaly data at the datum level z=0. match the spatial frequency
expressions (listed in Group I) with the corresponding operations (listed in Group II).

(kis wave mumber)
Group I GroupII

®) exp(~zk) (1) Second vertical derivative at the datum

(Q kexp(—zk) level

®) k2 (2) Analytic continuation into upper half-space
(S) kexp(zk) (3) Analytic continuation into lower half-space

(4) Fisst vertical derivative of upward
continued values

(5) Fisst vertical derivative of downward
continmed values
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Q34 Match the items (lsted in Group I) with the corresponding corrections applied for reduction of
‘marine gravity data (listed in Group II).

GroupT Group I
P. Effect of rotating homogeneous ellipsoidal Earth 1.Drift correction
Q Effect of deficit mass from mean sea level to average depth 2. Latitude correction
to ocean floor
R Effect of relative motion of ship with respect
to revolving Earth 3. Bouguer correction
S. Effect of elastic creep of gravimeter spring system 4. Eotvos correction
and Earth tides

(4)P-4:Q3:R-1:52
(B)P-2: Q-3 R-4:5-1
(C)P4:Q-L:R2:53
(D)P-3:Q-1: R4:52
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Match the geophysical terms in Group-I with their corresponding units of measurements in Group-IL.

Group-T Group-1I
P. Transit time 1. mGal

Q. Conductivity 2. nanoTesla
R. Gravity anomaly 3. siemens
S. Magnetic field intensity 4. millivolt

5. microsecond per feet

(B)P-5: Q-4: R-3: 52
(D) P-4; Q3; R-2: §-1
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In the figure below, Z denotes the depth to the center of a buried sphere from the surface
and Xi» denotes the half-width of the profile at half the maximum value of gravity. Then,
the ratio Z/Xun is

Imax

0 Xip
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A 4 k-high plateau s iostatially compenssted as shown i the figure.
Assuming Prtc's hypothesis of isostasy, the calculated density of the plaeau is
J—

Goph of compensation
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anes The sensilivity of LaCoste-Romberg gravimeter is proportional (0 the time
period () of the spring as
ﬂ

s
sl-53-
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Curment and potential electrdes in resistivity survey over an inhomogencous
eround is shown in the fgure below. IF 100 mA current flow between €, and C:
senerates S0 mV. potental difference between P, and P

then the apparent
resistiviy ofthe medium willbe . (Round off 10 2 decimal places)

(Usex=3.19)
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T y T3 o
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A micro-gravity survey with appropriate station spacing is performed to detect a
subsurfice sphercal caviy i o bedrock of density 2500 kg/m’. The deph t the
center of the caviy is 4 mfrom the surface and the clevation measurement
accuracy of the surveying insrument s 0.1 m. The smallest caviy tha can be
detected by the survey must have a radius grester than . (Round off o
1 decimal place) (Assume G = 6673107 mikes





image13.png
he gravity snomaly over  sphercalore by s shown in the fzure below. The.
calculted excess mass due o the ore body will be 10" ke (Round
offto 1 decimal place) (Assume = 13 X x,5: G = 6 67310 mikg's)

Distance &rd
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Q14 | Inreduction of gravity data, the latitude correction is maximum at:

(&) | 35° latinade

(B) [ 45° lattude

(©) [ 55° latitude

(D) | 65° latitude
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Q21

‘The water table in an unconfined aquifer at a place near the coastis 1 m
‘above the Mean Sea Level. Given the densities of fresh and saline water s
1001 and 1.025 g/ee, respectively, the fresh-saline water interface at the
same location should be at a depth of m from the water table.
[round off o one decimal place]
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Q21 | The water table in an unconfined aquifer at a place near the coastis 1 m

‘above the Mean Sea Level. Given the densities of fresh and saline water s
1001 and 1.025 g/ee, respectively, the fresh-saline water interface at the
same location should be at a depth of m from the water table.
[round off o one decimal place]
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Qa2

‘Match the source in Group — 1 with their half-width (X12), 89 and depth
(@ relation in Group -1

Group-1

P. Sphere

. = B
R opm——— WY
[ /e }

R. Steeply dipping sheet 3.d=13%,
S. Irregular body 4

=Xz

“

P1,Q2, R4, 53

®)

-1, Q4 R3, 52

©

P3,Q4,R-1, 52

®

P3,Q1 R4, 52
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Q37 | Ifa mountain range is 100% isostatically compensated (Airy’s type), what
‘would be the expected nature of the Bouguer anomaly and free air
anomaly?

(A) | Bougner anomaly is very large and negative: free air anomaly s small and
positive.

() | Bouguer anomaly is very large and negative: free air anomaly s large and
positive.

(©) | Bouguer anomaly is exactly zero:fee air anomaly i very large and positive.

(D) | Bougner anomaly is very large and negative free air anomaly i large and
negative.
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Q43

I a gravity determination is made at an clevation of 150 m above mean sea
level,the Bouguer correction required for  density contrast of 250 kg nr* with
the surroundings is . [round off to 2 decimal places]

Q44

‘An infinite horizontal cylinder of radius 40 k is buried at a depth of 100 km
‘and yilds the same maximum gravity anomaly as that of an infinite horizontal
cylinder of radius 1 km, buricd at a depth of 1 km having density contrast with
the surroundings of 200 kgnr . The density contrast of the decper cylinder with
respect to the surroundins ke [round off 0 one decimal place]
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Q57 | Suppose xy s defines the half-width at 1/5" of the maximum gravity value measured

over a buried sphere of uniform density. If d is the distance from the surface to the

Xi/s
centre of the sphere, the value of —£

- [round off 10 2 decimal places)
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Q42

A mountain of height 8 km above mean sea level is in isostatic equilibrium with a
42 km thick continental crust. As predicted by Airy’s hypothesis, the oot bencath
this mountain is km. [round off to 1 decimal place]

[Assume, density of mantle = 3.7 x10° kg m™ and density of crust =2.7 x10° kg
m’)
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Geology Geophysics (Geophysies)

Q37 | Which of the following statement(s) is/are CORRECT about the continuation of the
gravity field?

(A) | Continuation of the gravity field from one surface to another is permissible only
when there are no masses present between the two surfaces.

(B) | Inupward continuation, the longer wavelength anomalies are attenuated more than
the shorter wavelength anomalies.

(©) | Downward continuation may enhance noise and uncertainties.

(D) | Upward continuation is a smoothing process.
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Qa1 A spherical ore body produces & maizman graviy snommaly of 16 mGal when it
Cente 1 a s deph o 2 kan fom the suface. Assumming hat the demsity contrst

‘and the radius of the body remain unchanged, the ore body will produce a maximum
ravity anomaly of 2 mGal if the depth to ts centre in km is (i integen).
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Q38 Assume the acceleration due fo gravity is 10 ms’. The geoid height anomaly in
‘metres due o the gravitational potential anomaly of ~59 a¥/s® measured over the

spheroid is
@ 59

® 59

© 5
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Q56 The speed of a ship is given as V; and V; in knvh and knots, respectively. The
Iatfude of observation and the direction of the ship with respect to the North are

sepresented s 6 and B, respectively. The CORRECT expression(s) for the Eotvds
correction in mGal isare

(&) 4040V, cos B, sin 0, +0001211 V2
(B) 7503 V;cos By sin 6; +0.004154 V7
(© 4040V, cos B, sin 6, +0.001211 V7

@) 7503 Vscos B;sin 6; +0.004154 V2
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Q47 A Wenner resistvity survey was performed with a spacing of 15 m befween the
current electrodes. Potential diffrence values of —25 Y md 225 m\ were

‘measured before and afte injecting 100 mA current info the ground. The apparent
sesistivity in 0m after correcting for the self.potential effectis

@ 78s
® 628
© 1885

® 2356




