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1. Brittle deformation is the main
mechanism in the tectonic processes.
It involves

(a) the uppermost 5-10km of the
lithosphere

(b) the uppermost 10-20 km of the
lithosphere

(c) the boundary between lithosphere
and asthenosphere

(d) the upper layer of the astheno-
sphere

2. The branch of Geophysics which deals
with the Earth’s geometrical shape,
orientation, mass distribution and their
variations with time is known as
(a) Astrophysics
(b) Geomagnetic Studies
(c) Geodesy

(d) Seismology

3. Which of the following Kepler’s laws of
planetary motion is/are the result of
conservation of angular momentum?
(a) Kepler’s first law only
(b) Kepler's second law

(c) Kepler’s third law only

(d) Kepler’s first law and third law
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4. Which one of the following pairs of
pla.nets does not have any natural
satellites?

(@)
(b)
(c)
(d)

Mercury and Venus
Mars and Mercury
Mercury and Saturn

Uranus and Venus

5. Match List-I with List-II and select the
correct answer using the code given
below the Lists :

List-I List-I
(Gravity (Phenomenon)
correction)
. Tidal 1. Accounts for the time-

correction dependent mechanical

changes in the gra-
vimeter

. Drift correc- 2. Accounts for time-

tion varying gravitational
attraction of the Sun
and the Moon
. Free-air 3. Accounts for the speed
correction and direction of moving
vehicle containing gra-
vimeter
. Eo6tvos 4. Accounts for the
correction elevation of the gra-
vimeter station
Code :
(a A B C D
2 f. B 3
(b) A B G D
3 4 1 2
(c) A B c D
2 4 1 3
d A B C D
3 1 4 2



6. The ratio of the -centrifugal to

gravitational acceleration is maximum
at the equator. What would be its value,
if the radius of the Earth is E»
rotational angular velocity is @, mass is

9. Which one of the following correctly

represents the geomagnetic declination
(D), inclination (I) and total field
direction (7T)? (Here, N = geographic
north and H = magnetic north)

M and gravitational constant is G?

N
H
m2r2 D
(@) 5 1

M 2 >E
. @ J\
Gw ;
(b) ;
Mrg ’ T

re O
(c) -E

GM N

H
mzrg >E
(b) D
7. The centre of revolution of the T

Earth-Moon pair lies v

(a) within the Earth
(b) within the Moon

(c) at the centre of the Earth-Moon

distance
( :
(d) very close to the Earth but outside
of it T
v

8. Which one of the following rock types
has the highest value of magnetic
susceptibility?

(a) Granite
(d
(b) Shale ; D
T
(c) Gabbro v

(d) Sandstone
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10. The susceptibility of paramagnetic
material

(@) remains unchanged with increasing
temperature

(b) decreases with increase in
temperature

(c) increases with increase in
temperature

(d) becomes zero with slight increase
in temperature

11. The equal values of Lamé constants
(A and p) for a material make Poisson
ratio 0-25. Such material is called

(a) solid material
(b) semi-solid material
(c) Poisson solid material
(d) liquid material
12. At the free surface of the Earth, the
amplitude of SH-waves becomes
(a) 3 times
(b) 2 times

(c) g fimes

() % times
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13. The phase delay between the stress and

strain of a material is 60 degree. The
quality factor of the material will be

(@) 068
(b) 0-38
(c) 048

(d) 058

14. When the undeformed strike is used as

a reference, the Piola-Kirchhoff stress
tensor is

(@) not symmetric
(b) symmetric only
(c) orthogonal only

(d) both orthogonal and symmetric

15. Which one of the following seismic

phases represents the P-wave
conversion into S-wave during its
passage through solid core?

(a) PKiKP
(b) PKJKP
(c) PKIKP

(d) PcS



16. Consider the following statements
regarding hotspot :

1. Hotspot is long-lasting centre of
surface volcanism and locally high
heat flow.

2. Hotspots occur only in the ocean
basin, not on the continents.

3. The ocean hotspots are found in
conjunction with intraplate island
chain. ¢

4. Hotspot creates mass anomaly and
disturbs the geoids.

Which of the statements given above are
correct?

(@ 1,2 and 3
(b) 2, 3 and 4
fc) 1, 3 and 4
(d 1,2 and 4
17. For surface wave propagation, which one
of the following relations among group

velocity (U), phase velocity (¢, wavelength
(A), frequency (f) and period (T) is

correct?

(a) U=c-l%
m U=c23
(c) U=-A%

(d) U=c+Tg—{
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18. Which one of the following equations is
utilized for modelling the density
variation with depth inside the Earth?

(a) Adams-Williamson equation
(b) Eikonal equation
{c) Poisson equation
(d) Gardner equation
19. Which one of the following types of triple
junction is always stable?

fa) Ridge (R)-Trench (T)-Transform
Fault (F)

(b) Ridge (R)-Ridge (R)-Transform
Fault (F)

(c) Transform Fault (F)-Transform
Fault (F)-Transform Fault (F)

(d) Ridge (R)-Ridge (R)-Ridge (R)
20. Mid-Ocean Ridge Basalt (MORB) is
produced at '
(a) destructive margins
(b) conservative margins
(c) constructive margins

(d) coastal margins

[P.T.O.



21. Which one of the following statements 24. HA=xi +y? ] +22K, then
regarding the velocity of Tsunami is
correct?
1 1 M
Iodx.[o don A
(@) It slows down as it approaches
shore.
is
(b) Itincreases as it approaches shore.

(@ 2
(c) It remains constant as it
approaches shore.
(b) -2
(d) It becomes zero as it approaches
shore. (c) zero
d) 4

22. The moment magnitude of a fault
generating earthquake having seismic
moment of 1020 N-m will be
25. Three matrices M, M,, M, are given as

(@) 7-27
010 0 -i 0
(b) 627 My={1 0 1|, My=/i 0 -if,
010 8 R8P
(c) 827
(d) 527 100
M,=/0 0 O
0 0 -1
23. Which one among the following defines
the equation of a plane that is tangential
to the surface x2 +y? -z2 =4 at the Then [M,, M,] is
point (1, 2, - 1)?
(@) -2iM,
(@ x2+y?-22-4=0
(b) 2iM,
(b)) x+y-z-2=0
() x+2y+z-4=0 G =iy
(d x+y+z+2=0 (d) iM,

SDGH-T-GPH/56A 6



26. What is the determinant of the following
‘matrix?
5193
A< o

(@) 24
(b) -24
€ 3

d -8

27. A particle lying in the x-y plane is acted
upon by a force directed towards the
origin whose magnitude is kr, where
r= \fx.z + y2 is the distance from the
particle to the origin and k is a constant.
The work that must be done to move the

particle from the origin (0, 0) to the point
x =1 y=2 along the direction to that

point is
k 3k
(a) 2 (b) T
5k Tk
(c) B (d) 2

28. Comet A moves in an elliptical orbit
around the Sun. Its distances from the
Sun at perihelion and aphelion are
8.0x10" km and 4-0x10% km,

respectively. The semi-major axis of the
orbit is

(a) 6-63x10% km
(b)) 2:04x10° km
() 6-63%x107 km

(d) 2-04x107 km
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29. Imagine a potential

Vit

r—rnp

where ¢ and ry >0 are constants.
V() is used to derive a conserved force

F. Then F

(a) is only attractive

(b) 1is only repulsive

(c) can be either attractive or repulsive

(d) cannot be figured out from the
available information

30. Which one of the following is true for the
range of the forces?

(a) Strong force is long-range, weak
force is short-range

(b) Strong force is long-range, electro-
magnetic force is short-range

(c) Electromagnetic force is long-
range, strong force is short-range

(d) Electromagnetic force is long-
range, gravitational force is short-
range

[ P.T.O.



31. An object of mass 2kg collides 33. The moment of inertia for a solid cylinder

inelastically with another object of mass about its axis (passing through the
8 kg, which was initially at rest. The two centre of the circular sides) is (where M
objects stick together after the collision. is the mass of the cylinder and R is the
Then the ratio of final (after collision) to radius of the cylinder)
initial (before collision) kinetic energy is 5
equal to (@ MR
! MR?
(@) 02 (b) E
‘ 2 o2
(b) 2:0 (c) - MR
c) 002
o @ 2wur?
3
(d) 0-002

34. The number of degrees of freedom of
a rigid rod of negligible thickness in

32. Conservation of linear momentum three space dimensions is
(@ 3
(a) does not ensure the conservation of
its components and is valid even (b) 4
when the internal forces are
non-conservative () 5
(b) does ensure the conservation of its (d 6

components and is valid even when
the internal forces are non-

. . +
conservative 35. The observed lifetime of n™ mesons

travelling with speed V=0-8c¢c is (the
proper lifetime of =n* mesons is

(c) does not ensure the conservation of 2.5% 1078 s and cis the speed of light)

its components and is not valid
when the internal forces are non- (@ 2-5x10°% s
conservative

(b) 3.2x108 s
(d) does ensure the conservation of its

components and is not valid when (c) 4-2x 108 s
the internal forces are non-
conservative (d S5-2x 108 s
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36. The percentage contraction in the length

of a rod in a frame of reference, moving
with velocity 0-8c in a direction parallel
to its length, is

(@ 20

(b) 40

(c) 60

(d 80

37. Galilean transformations are

x'=x-ut, Y=y 2'=2 t'=t

Then t’ in the corresponding Lorentz
transformations is given by

(@ t'=t

(C} t' = c
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38. The sensitivity of the geophysical

method is determined by the

fa) ratio of the mnorm of the
perturbation of the data to the
norm of the perturbation of the
model parameters

(b) ratio of the norm of the
perturbation of. . the model
parameters to the norm of the
perturbation of the data

(c) norm of the perturbation of the
model parameters

(d) norm of the perturbation of the
data

39. A Poisson distribution reduces to the

binomial distribution when

(a) the number of trials is large and
the probability of success in a given
trial is also large

(b) the number of trials is small and
the probability of success in a given
trial is also small

(c) the number of trials is small and
the probability of success in a given
trial is large

(d) the number of trials is large and
the probability of success in a given
trial is small

[P.T.O.



40. What will be the standard deviation, if 43. Let d=(1,2,3, b= 4,6
the mean of a Poisson distribution is 9?

and
2=(2, 5, 7). Then (@+b)-C is

@3 (@) 33
®) 6 (b) 66
s © 99
@ 12 e

44, Consider the vectors a-=(1,1,1),

41. Let X be described by a Gaussian b=(1,2,-3), ¢=(1, -4, 3) in a vector
distribution of mean p and variance o2, space R® over a real field R. Which
Then the probability that X lies within one of the following is correct in this
20 of the mean is regard?

(@ 500% (a) b is orthogonal to ¢
- . v A
a is not orthogonal to (b + ¢
(b) 683% (b) g ( )
(c) d is orthogonal to b
(c) 954%
(d) a is not orthogonal to ¢
(d) 997%
45. The particular solution for

42. An unbiased single six-sided diee is dy _ ~2xy

rolled five times. The probability that a dx

‘six’ thrown exactly three times is
with y(0)=1-8 is

(@ 0016 @ 1.8e-4%
(b) 0032 b) 1.8e-%%
(c) 0048 (© 1.8e-2%
(d) 0064 (d) 1.8e %

SDGH-T-GPH/56A 10



46. The Wronskian determinant for the two 48. The function f (r, ¢) is given by a partial
solutions y = e?* and Yp = e3*, differential equation
satisfying a differential equation, is 225 .,.__}_azf +Ea_f B

or? r2? 392 ror

(a) €*
This equation can precisely be identified
with the Laplace equation in spherical
(b) e2x coordinates (r, 6, ¢), when
(a) B=m
{C) eSx
n
g=2
(b) 3
5x
(@ e AL
4
@ 0=
47. A spring having stiffness 700 N/m hangs 2
in a vertical position with its upper
end fixed. A mass of 7 kg is attached to
the lower end. The cquation of motion 49. The differential equation
is given by
- —
¥.797-2
d2x t P

(a) e 100x=0
dt is

(a) first-order, linear and inhomo-

2
(b) .‘i—t-g‘- +100x =0 geneous
(b) first-order, non-linear and inhomo-
geneous
(c) ﬂ_i %
2
dt 4900 (c) first-order, non-linear and homo-
geneous
(d) i: ML e (d) second-order, linear and homo-
dt* 4900 geneous
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50. The root of the equation 53. Consider two positive charges g and 2q at

flx)=x2-3x+2
in the vicinity of x = 0 after 2nd iteration

using Newton-Raphson method is (use
x; = 0 as the first approximation)

(a) 067

a distance L apart. Let there be another
charge Q placed in between g and 2g, on
the line joining them. For the net
electrostatic force on Q to be zero, the
distance of Q from the charge g should
be

L
(@ —
(b) 093 V2
(c) 0-98 3
b)) =
(d) 100 V2-1
1 : L
51. Let I= e*dx. The value of I usin c
I"l i @ V2 +1
Simpson’s 1ird rule will be (where
e=2.7182)
(d) J2L-1
(@) 1:36
(b) 2:36
c) 336 54. A proton (of charge e and mass mp)
travelling a distance [, after being
(d) 436 accelerated from rest by an electric field

52. Runge-Kutta methods are used to find
numerical solution of ordinary
differential equations. The approxima-
tion in the methods uses

(a) only the first-order derivative
(b) only the second-order derivative
(c) only the third-order derivative

(d) higher than third-order derivative

SDGH-T-GPH/56A 12

(of magnitude E), would attain a speed

(a) ,/QeIE/mP

(b) 21 ,}eE/mp

(c) 21%eE/m,

(d) \21%eE /m,



55. A spherical conductor, carrying a charge

Q, is covered by a concentric spherical
shell of a linear dielectric material of
permittivity . If the spherical conductor
is of radius a and the spherical shell is
of thickness b, then the total energy of
the configuration would be

@ 9_2[2+i_1]

8nebla gg

e okl 0
@) Bm-:b[ 1]

(c) 2 I(2—i+1J

a2
@ 2 9+£+1J

56. Consider two particles with the same

mass m, and charges q; and q,. They
traverse identical helical paths in
completely oppo_?te senses in a uniform
magnetic field B = Byk, where k is the
unit vector along the z-axis and B, is a
constant quantity. Which one of the
. following is true in this regard?

(a) Both the charged particles have
equal momenta along the z-axis

) g =a,
() g =-aq,

(d) No conclusion can be drawn
regarding the signs of g; and g,

SDGH-T-GPH/56A
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57. Consider a very

long cylindrical
conductor of charge per unit length A.
Let E be the magnitude of the electric
field due to the cylinder at a
perpendicular distance r from its axis.
What would be the perpendicular
distance at which the electric field
would be reduced to E /27

(@) 2r

(b) 4r

c) r/2

(d@ r/4

58. Consider two circular coils of current-

carrying wire, having the same magnetic
moment. The first coil is of radius
10 cm, has 120 turns, and carries a
current of 2:0 A. If the second coil has
150 turns and carries a current of 64 A,
then what is its radius?

(a) 85 cm

(b) 25 cm

fc) 50 cm

(d 20 cm

[P.T.O.



59. Suppose that the electric field due to a

spherical distribution of charge is
purely radial and is given by

E=Eyr2(1-e™)

where E, A are constants. Which one of
the following is the correct relationship
of r and A for which the volume charge
density would be minimum?

(@ r=-2/A
(b) r=2\
() r=3/A

(d r=3A

60. The general solution for a radial potential

V(f), obtained by solving the corre-
sponding Laplace equation in spherical
polar coordinates, is given by

(@ Vi) =a+pr2,
constants

where o, B are

(b) Vin=o+pr? +yr*, where a, B, y
are constants

() Vin=o+Br’!, where o, B are
constants

(d Vin=alnr+Br!+yr2, where a,
B, y are constants

SDGH-T-GPH/56A
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61. A rectangular pipe, running parallel to

the z-axis (from - to «), has three
grounded metallic sides at x=0, y=0
and y=a. The fourth side, at x=b, is
maintained at a specific potential V,(y).
Which one of the following can be taken
as a suitable trial solution for the overall
potential V[x, 1), to be determined by
solving the corresponding two-dimen-
sional Laplace equation?

(@) (Ae'** + Be **)cos(ky+85), where
A, B, k, & are constants

(b) (Ae’** + Be'*¥)(Csinkx + Dcosky),
where A, B, C, D, k are constants

(c) (Ae** + Be™**)(Csinky+ Dcosky),
where A, B, C, D, k are constants

(d) (Ae'** + Be **)sin(ky+85), where
A, B, k, § are constants

62. A rotor generates a maximum induced

emf of 50 V, while rotating at a rate of
120 rpm. What should be the rate of
rotation in order that a maximum
induced emf of 75V is generated?

(a) 240 rpm

(b) 360 rpm

(c) 320 rpm

(d) 180 rpm



63. Consider a parallel-plate capacitor with a

20 pF capacitance. At what rate should
the potential difference between the
plates of the capacitor be changed
to produce a displacement current
of 1:5 A?

(@ 7-5%10° V/s
(b) 9.25x10* V/s
() 5-25x10* V/s

(d) 4.5x10% V/s

64. A battery of fixed emf € and internal

resistance Ry is connected to a variable
load of resistance R;. The power
delivered to the load will be maximum
for

(b) R, =0-25Rg
(C) RL =RB

65. Which one of the following is correct for

a current of finite density J flowing
through a perfect conductor?

(a) The magnetic field vanishes

(b) The magnetic field is in general
non-zero, but irrotational

(c) The magnetic field decays
exponentially with time

(d) The magnetic field is time-
independent

SDGH-T-GPH/S56A
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A current I flows down a wire of uniform
cross-sectional area o and length [ If
the potential difference at the ends of
the wire is V, then the magnitude of
the Poynting vector would be
2IVI

T

4
2l/no.

I
2Jno

5.
1/3na

(@)

(b)

(c)

(@)

67. A monochromatic plane electromagnetic

wave of amplitude E, frequency o and
zero phase angle travels in the negative
x-direction and is polarized in the
z-direction. The electric and magnetic
field vectors for the wave can be
expressed as

(@ ER, 1= Egzsin[m[t -%)

c

BR 1= E_co gcos-nm[t - f)]

) EBR t)=Eozsin[m(:+fJ :
c

Lo E
§(x, f)= =0 %cos|w [t + f)]
c c

(C} E(_x'- t) s EoﬁCOS[ wt—-— ]
B(x t) = £cos[m = ]
@ ER 1= Eoécos[ ’:J]

§(3t', )= -—O_i}cos[m t+- ]
c c

[ P.T.O.



68. The frequency of oscillation of the current 70. The magnitude of magnetic field for a

in an L-C circuit is given by plane electromagnetic wave is
V= :
anvEC B=(200 p.T)sin[Hxlols s“)[t-ﬁ)]
c

where L and C denote the inductance
and capacitance, respectively. What

inductance should be connected to a What would be the average energy
20 pF capacitor in an oscillator capable density corresponding to the electric
of generating 600 nm electromagnetic field of the wave, in terms of the
waves? permittivity of free space €, in SI units?
(@ x102' H

n

. 8

(b) %xlO'gl H (@ 2-7x10%)¢,

n

5 -20
c) —x10 H
() nz {b) (1'8)(109]50
@ 2 x1020y

T2

(e) (2-7x10%)¢,
69. The electric and magnetic fields derived

respectively from the scalar and vector

potentials @ (1-8x 103}50

& 2
o, =09, A(7, 1)= A"; 7
:

are given by (where ¢,, A, are

constants)
3A.¢2 71. The regular diurnal variations in the
=
(@ EF t)=- ?& 7, Earth’s magnetic field are caused by
r
B¢ 0=20"5,7
Wah = #4 (a) changes in strength and direction
of ionospheric currents
®) E@n=-2202 BE g-0 ’
r
2
) E@ t)=|0qr- Aot 7, BF. 1)=0 (b) thunderstorm activities
y 2rt
(d) E(F,t)=0o7 + rs? vr, (c) rotation of the Earth
o 2
B, t)=- 34,t Vx7?
r (d) auroras
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72. The relation between water saturation

(S) and formation water resistivity (R,,)
based on Archie’s empirical equation is
(where ¢ = porosity, R, = true resistivity,
a = constant, m = cementation factor,
n = saturation exponent)

v s [ehz)”
o s[5

(c) Sy =llad)x(RyR)]

(d) S, =[(@d) % (Ry,R)IM™

73. What will be the approximate porosity of

a formation, if the bulk, matrix and fluid
densities of the formation are
2.50 g /cm?, 2.71g /em? and

1-10 g/cma, respectively?

(@ 13%

(b) 20%

©) 22%

(d 25%

SDGH-T-GPH/56A 17

74. Which one of the following boundary

conditions in electromagnetic method is
not correct?

(a) The electric field tangential to the
interface is continuous

(b) The magnetic field tangential to the
interface is continuous

(c) The current density normal to the
interface is continuous

(d) The magnetic flux tangential to the
interface is continuous

75. If gravity measuring station is located

50 m above the reference ellipsoid, what
will be the free-air correction on the
observed gravity data?

(@) 1543 mGal

(b) 17-36 mGal

(c) 12:25 mGal

(d 20-05 mGal

[ P.T.O.



76. An electromagnetic wave at 100 Hz can 79. Which one of the following electrode

penetrate to a depth of 100 m. The arrays provides good vertical resolution
depth of penetration in the same media but poor depth of penetration?
for electromagnetic wave at 400 Hz
will be (a) Dipole-dipole
(a) 2:5m (b) Wenner
(b) 50 m (¢) Schlumberger
(c) 200 m (d) Square
(d) 400 m
80. What is the approximate average velocity
77. In optically pumped magnetometer, the (Vave) along the zero-offset reflection
splitting of the energy levels in the path to the second reflector for the
presence of a magnetic field is called following model?
(a) Doppler effect - =100
Wi lame ﬁi\ g First reflector
(b) proton precession V, = 3000 m/s hy =150 m
Second reflector

(c) Zeeman effect

(a) 2250 m/s
(d) magnetic saturation

(b) 2143 m/s

78. The maximum gravity anomaly and the
half-width of the gravity anomaly profile
curve over a sphere are 0-1 mGal and (d) 2150 m/s
35 m, respectively. The depth to the
centre of the sphere from surface and

(c) 3143 m/s

mass of the sphere are 81. Which of the following is/are type(s) of
(@) 325m and 3000 tonnes, respec- cohe'rent seismic noise in a layered
: medium?
tively
() 455m and 312375 tonnes, (a) Vehicular noise
respectively

(b) Ground roll only
(c) 25m and 3197-25 tonnes, respec-

tively (c) Multiple reflection only
(d) 35m and 1225 tonnes, respec- (d) Ground roll and multiple reflection
tively both
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82. A reflection survey indicates a depth of
750 m to the first reflector between the
two layers, which have their velocities
}y=1500m/s and V, =2500m/s.
What will be the two-way reflection time
at 1500 m offset?

(a) 2414 s (b) 3414 s
(€ 4414 s (d) 1414 s

83. Consider the following basic geometry of
the reflected ray path :

€«—S5Skm—>¢—5km—>

V=2-5km/s

6=230°
What will be the dip moveout for a
single dipping reflector with 30° dip,

beneath a homogeneous top layer of
velocity 2-5 km/s?

(@ 2s (b) 4s
0538 (d 6s

84. If the travel time of a seismic wave at
10 m offset and zero-offset are 375 ms
and 125 ms, respectively, the velocity
in the medium will be
(a) 40 m/s (b) 80 m/s

(¢ 20 m/s (d) 225 m/s

SDGH-T-GPH/56A
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85. To prevent aliasing, a filter must be

applied before sampling or resampling
to a larger sample period, and a filter
must be applied to limit frequencies
(a) to above Nyquist

(b) to below Nyquist

(c) equal to Nyquist

(d) twice of Nyquist

86. The spectra cross at the frequency

1
S - __ Hz
SR

is known as (where F; is the sampling
frequency)

(a) dominant frequency
(b) resonance frequency
(c) folding frequency

(d) Nyquist frequency

87. The Fourier transform of a boxcar

function is

(a) boxcar function
(b) square function
(c) step function

(d) sinc function

[ P.T.O.



88. What will be the Fourier transform of the
derivative of x(t), if the Fourier transform
of a function x(t) is X(w)?

@ XU b) joX()
if

© -—X@ (@ jfX()
Jw

89. The Fourier transform of the Gaussian
function is

(a) sinc function
(b) boxcar function
(c) Gaussian function

(d) delta function

90. Consider the following statements
regarding convolution operation :

1. The  effect of a filter is
mathematically described by
convolution operation.

2. Convolution operation does not
convolve the input signal and
impulse response.

3. Convolution operation convolves
the input signal and impulse
response.

4. Convolution operation describes
output of a Linear Time Invariant
(LTI) system.

Which of the statements given above are
correct?

{a) 1 and 3 only
(b) 3 and 4 only
(¢p 1,2 and 4
(d) 1, 3 and 4

SDGH-T-GPH/56A

20

91. What will be the complementary error
function erfc(x), if the error function

erf(x) = (1/ulf2}jge-“’du?

(@ erfe(x)=1-erf (x)

(b) erfe(x) =1+ erf (x)

1

(0 erfeln) =

(d) erfc(x) = 2erf (x)

92. For convolution of two functions in time
domain, the effect in the frequency
domain is to

(@) multiply their amplitude spectra
and add their phase spectra

(b) divide their amplitude spectra and
add their phase spectra

(c) multiply their amplitude spectra
and subtract their phase spectra

{d)- multiply their phase spectra and
add their amplitude spectra
93. The value of Dirac delta §(t) at t = O will be
(a) zero
(b) +1
() -1

(d) o



94. A unit step function u(t) is discontinuous 97. The apparent change in frequency due to

at motion of the source and/or observer is
known as
fag t=0
(a) dispersion effect
(b) t=-1
(b) scattering effect
fc t=1
(c) Doppler effect
(d) t=-o

(d) path attenuation effect

95. The spectrum of a harmonic signal in the

; 98. If the frequency of an electromagnetic
time and frequency domain is

radiation is doubled, its wavelength

becomes
(a) square wave

: (@ 2 of original
(b) triangular wave 2

(c) spike wave (b) 2 times of original

B0 cons slavh (e) 7 of original

(d) 4 times of original

96. When size of particles is very small
compared to the wavelength of the
radiation, which of the following

: ; 99. Which one of the following regions of the
scattering processes is/are expected to

electromagnetic spectrum enables us to

Coeod see through clouds?

(a) Mie only (@) Visible region

(b) Non-selective only (b) Shortwave infrared region
(¢) Rayleigh (c) Microwave region

(d) Mie and non-selective (d) Ultraviolet region
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100. What kind of electromagnetic waves
would dominantly reach the Earth
surface, if the temperature of the Sun
reduces by half?

103. The Planck’s black-body radiation graph
at sufficient long wavelengths can be
approximated with a line of slope

(@ -2
(@) Infrared b) -3
(b) Ultraviolet "ol 4
(c) Green light (d -5

(d) Visible !
104. A system experiences a change of

temperature from 7; to T, during the
heat transfer of Q units. What would be

101. T tio of th f a ph f
he ratio of the energy of a photon o the average heat capacity of the system?

2000 A wavelength to that of 4000 A

wavelength is (@) Tf(; T :
1 :
(@ -
A ) —2
Ty -T,
1
(b) 3
L -T;
(c) o
() 2
Q
@ 4 @ 7=,

102. Total radiation emitted by a black-body
depends upon the temperature of the
emitting surface (fourth power of
its absolute temperature). This
corresponds to

105. In a scattering experiment, the atomic
mass of the target nucleus is 27 times
the atomic mass of the projectile
nucleus. The ratio of the radius of the
target nucleus to the radius of the
projectile nucleus is

(a) Stefan-Boltzmann law

(a) 27
(b) Planck’s law (b) 81
(c) Wien’s displacement law () 9
(d) Debye’s law (d 3
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106. Which one of the following experimental
methods is not used to measure nuclear
matter distribution?

(@) Rutherford scattering
(b) Electron scattering

(c) Alpha decay

(d) mn-Mesic X-rays

107. Which one of the following statements
is true about the nuclear density of
1§c and 2ggU nucleus?

(@)

2ggU is more dense than 12 &

(b)

12C is more dense than 238U,

Both the nuclei have the same
nuclear density.

(c)

(d) Nuclear density depends on the

abundance of the element.

108. The fission chain reaction will be
subcritical when multiplication factor (k)
is

(@)

equal to zero

(b)

equal to one
(c)

greater than one

less than one

(@)

SDGH-T-GPH/S6A

109. Consider the following equation for a
fission process :

:)n+ 235U—>[236(J]—)233r+1’+2:,n+0

where Q is the energy released in the
fission process. Then the nucleus Y is

(@)

140
54 Xe
(b)

140
56 Ba

136
() “54Xe

136
(@ %Ba

110. According to the Geiger-Nuttall law, the

range of an a.-particle is proportional to

(a) square of its initial velocity

(b) square root of its initial velocity

(c) cube of its initial velocity

(d) cube root of its initial velocity

[ P.T.O.



111. The mass of gQCo required to produce
an activity of 10 Ci is (given, the half-life

114. Which one of the following rocks has
maximum 0K background activity?

of 59Co is 526 years)
(a) Basalt
(@) 0:08 mg ) Ul afic
L (¢) Chondrite
(c) 8:8'mg (d) Granite
(d) 88 mg
115. The actinium series for natural

radioactivity starts from
112. An incident gamma ray interacts with a

nearly free electron only during (a) 2gg.rh
(@) Compton scattering
B 2Ac
(b) pair production
238
() 2By
(c) photoelectric effect
235
(@ 3y

(d) Auger effect

116. Which one of the following radiation
detectors provides the best energy
resolution to measure the energy of

113. What will be the half-life of a radioactive
substance whose activity drops to th

of its initial value in 40 years? gamma rays?

(a) 2 years (a) Geiger-Miiller counter
(b) 8 years (b) Scintillator detector
(c) 10 years (c) lonization chamber
(d) 16 years (d) Germanium detector
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117. In a scintillation detector, the role of
the photocathode is

(@ to amplify the number of
scintillation photons produced by
the scintillator

(b) to amplify the number of electrons
produced in the photomultiplier
tube

(c) to convert the scintillation light
emitted from the scintillator to
photoelectrons

(d) to convert the electrons of the

scintillator to scintillation light

118. The kinetic energy of a proton, whose
de Broglie  wavelength is about
1 fm, is approximately (where proton
rest mass energy = 938 MeV and
h=6-63x1073% J-g)

(@ 600 MeV

(b) 1200 MeV

{c) 938 MeV

(d) 1836 MeV

SDGH-T-GPH/56A

119. Davisson and Germer experiment on

electron scattering from a solid surface
confirms the

1. particle nature of the electron

2. variation of number of scattered
electrons with the angle between
the incoming beam and the
direction of scattering

3. existence of de Broglie waves

Select the correct answer using the code
given below.

(@ 1 and 2 only

(b) 2 and 3 only

() 1 and 3 only

(d 1,2 and 3

120. For n=4 states of hydrogen atom, the

maximum value of L, (z-component
of orbital angular momentum E] is

(@) 1h
(b) 2h
(c) 3h

(d) 4n

[ P.T.O.
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