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If three particles each of same mass are at points (1,2,3),(2,3,4)and (3,4, 5), then

the centre of mass of the systemis at :
(A) (1.3,2)
(B) (2.3,4)
(C) (4,31)

(D) (3,4,9)

If a particle is at rest in a rotating reference frame, the magnitude of Coriolis force

acting on the particle is :

A) mo’

I'Y'\(x)2

By

(C) zero

(D) mro

Moment of inertia of a solid sphere about a tangentiis :

2

A Mr

2
(©) %Mrz
(D) M

_ The theoretical value of Poisson's ratio lies between :
(A) —1to+0.5

(B) —05t0+0.5

(C) —1to+1
(D) —2to05
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The depression at the middle of a light double Cantilever supported at the ends and

loaded at the middle is proportional to :
A ¢
® ¢

N |-

©)

(D) =
72
where £ is the separation between the ends.

If the pressure inside two soap bubbles are 1.01 atmosphere and 1.02 atmosphere,

the ratio of their respective volumes are :

(A 2

(B) 4

(C) 8

(D) 16

If a Planet moves around the Sun in an elliptical orbit with semi major axis ‘a’ and
time period ‘T’, then T is proportional to :

(A) a’ B) a

©) a'? D) a2

Which statement is not true for central force problém ?
(A) Central force is conservative

(B) Angular momentum is conserved

(C) Areal velocity is constant

(D) Mechanical energy is not conserved
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9. Themagnitude of gravitational field at the centre of a solid sphere of radiusris:

(A) Zero
5 MG
®
o Mo
&3
MG
O) —=5

10. The time period for damped oscillatory motion is :

’m b2 ) fm( b? )
% 2% _k—(1+4mk/ o T<— 1—4mk
(C) 2n,/'-“- (1——"2— ) (D) 2n,/1“-b

k 4mk ) k

where b is damping factor, m is mass and k is spring constant.

11. For a conservative system, generalized force :
(A) Has necessarily the dimensions for force
(B) Dimension less
(C) Cannot have dimensions of force

(D) May have the dimensions of torque

12. Hamilton's canonical equations are :

G M L OH AL oH
(A% . ¢ ag at ot

o O o _oH AL oM
B % g ® AN

LM oM L o

LM . LM
(D) Gk apk » Pk aqk ’ ot ot
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13.

14.

15.

16.

If Lagrangian for a particle of mass m moving in a plane s :

S ; PR : ;
L= > mx? + Emy2+xy—yx,then pxofthe particle is :

(A) mx

(B) my+x

(C) mx-y

(D) mx+y

Velocity profile of the liquid flowing through a narrow tube has :

(A) Circularshape

(B) Elliptical shape

(C) Parabolic shape
(D) Straightline

For momentum to be conserved the Lagrangian is to be of form :

S
(&) L=5mqd*-U(q)

(B) L=U(q)

o
(C) L= —2-mq

1 : x
() L=5;mq*-U(q.q)

If an electron is travelling with velocity 0.98 C. The mass of electron that appears to

stationary observerinlabis :
(A) 5 m,
B) 2 m,
). 3 m,

(D) . 4m°
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17.

18.

19.

20.

21:

d? d
The order and degree of equation x? d—!+2xd—i+y= Ois:
X

A 1,1

(B) 2,2

)21

D) 1.2

Wronskian for e sin 2x, y,=cos 2xis:

(A) 1 | (B) | <8
(C) sinx (D) 3

Taylor series expansion of e “aboutpointz=a=0:

Volume of tetrahedron with sides 2 + 3] — 4k, i+ 2] — k., 2i + 3] + 4kis:

(A) 4 (B) 372

8 4
© 5 o) 3

The unit vector é\r normal to the surface r = constant can be expressed as :
(A) 3r= cosf cos¢? + sind sin ¢Ii\ + cos¢?(
(B) 3r= sin© cos¢? +sin 0 sin¢lj‘ + coselk
A A A A
(C) er=—sin¢|+cos¢|+cosek

(D) é\r= cos 6 cos¢? —sin© sin¢? - cosq)'i(
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)

= r
SRS D for?=?x+?y+ll\<zis:

Irp?
A) 0 ®) T
— -
3r ; r
€ 5 D) =
Ir PP Irf?
23. IfVis volume enclosed by the closed surface s then #s?-d_é =7?
(A) 2V (B) 3V
C) Vv (D) 4V
24. x&(x)isequalto:
(A) x B) 0
(C) -8(x) (D) &(x)
25. a, in Fourier series expansion of the function, T(x, 0)= Txfor— L<x<Lis:
100 200
A sactld SE n+1
o= ® -1
200
(9] i (D) 0(zero)
26. ForLaplace’s equation the solution of the radial part ‘R’ is :
(A) Ar"+Br™2 B) Ar"+Br™
(C) Ar+B" (D) ArP"+Br™2
dy T . 2
27. - Forx e +2y =x", the integrating factor is :
A x ® x
© < (D) x*
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28. 15x°—9x in terms of Legendre polynomialis :
(A) 6P,(x) (B) 4P,(x)
(C) 4 Ps(x) (D) 6 P3(x) +4 P2(x)

29. Hermite polynomial H 2(x) is:

(A) 2x B) 8x°-12x
iC) & -2 (D) 12x°- 3x
30. F(%) is equal to :
(A) w (B) m/2
© Vg © =
31. ﬁ(-;- %) is equal to :
A Jn | | ® =’
© = () =
J‘21t do e Y
32. Jo 25+ 24cos0 -
A) = ® =
2mn
BT i (D) 2n
at
33. Laplace transform of function F(t) = — i8:
1 1(_1_)
(A) s(s—a) e
R il
© s+a (@) s—a
wheres >0 and s > a. :
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34. The first two terms of Laurent series expansion for f(z) =

R e 1

(A) 7 g (B) "S5 T
Z Z Z

©) 23 (D) 7S

z
35. Theresidues of f(z) = 2e 7 at singularities :
z° +a

e? e
A) —, —
&) 2ia 2ia
eia e—ia
B) —, —
®) ia ia
eia -_e—ia
© 2% 7a
B
a’' ia

for 0<|z|<2 are :

36. The netoutward flux of electic field E through the closed surface in the form of cylinder

and E} is parallel to axis of cylinder s :
(A) Zero ®
(B) nER?
(C) -mER?
(D) 2nRE

R being radius of cylinder.

37. Atany pointron the perpendicular bisector of the dipole axis the potential ‘¢’ due to

dipole is :
1 _ I
) ¥eo (B) 0=
(C) Zero (D) ¢ g
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38.

39.

40.

An electron is accelerated from rest through a potential difference of v and experiences
a force F in a uniform magnetic field entering at right angle to it on increasing the

potential to Vv’ it experiences force 2F in same magnetic field describing the same

’

path. The ratio of %— is

(A) 1/4
(B) 2
(C) 112
D) 4

The peak value of an alternatingemf, E=E 0 CoS wtis 10 volt and frequency is 50 Hz.

1 '
The value ofemfatt= %-0- secis:

(A) 10 Volt
(B) 5 3 Volt
(C) 5Volt
(D) 1Volt

If magnetic flux linked with a stationary loop of resistance R varies with respect to
time during the time period as ¢ = at (T —t), amount of heat generated in the loop

during thattime T is :

e
® =
© a—:};
©) 95%2
PN -35/15 (11) (Tumover)
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41.

42.

43.

Z o 4
V x ? = %iequation is related :

(A) Gausslaw
(B) Biot-Savartlaw
(C) | Ampere’s law

(D) Faraday’s law of electromagnetic induction
E
IfE (}’, ?_vt) and B (—;Z, ?_vt) satisfy Maxwell equations, then % isequalto:

(A)

©) ==

(D) Jc

C is velocity of electromagnetic wave.

For normal incidence, reflection coefficient of the surface is given by :
2
n—np
w (pe)

2n, .
®) _("1‘”‘2

Ny

(©) n,

2
n, +n,
©) ("2 ‘"1)

where n 4 and n,are refractive indices of medium one and two respectively.

PN —-35/15 (12) _ (Continued )

agl asem corr


https://aglasem.com

1
44. |f abeam of polarised light has zth of its initial intensities after passing through an

analyzer, then the angle between the axis of the analyzer and its initial amplitude of
the beamis:

(A) 30°

(8) 45°

(c) 60°

(D) 90°

45. The thickness of half waveplate for wavelength 5000 Ris [ue= 1.55) py= 1.54]:

(A) 26x10>cm

(B) 5x 10~3em

Gy 275107 crﬁ

(D) 25x10~cm
46. Iftwo thin convex lenses having focal lengths 5 cm and 4 cm are coaxial and separated
by a distance of 4 cm, then the equivalent focal length is :
(A) Scm (B) 4cm
(C) écm (D) 2cem
47. Condition for bright and dark fringes for Newtons'’s rings in transmitted and reflected
light are reversed because :
(A) Transmitted ray has a phase reversal of n/2
(B) Reflected ray has a phase reversal of n/2
(C) Transmitted ray has a a phase reversal ofn
(D) Reflected ray has a phase reversal of t and transmitted ray has no phase

reversal
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48. Radius of first half period zone of a zone plate behaving like a convex lens of focal

49.

50.

51.

length 50cm with A = 50004 is -
(A) 10x102¢cm

(B G.1cm

(C) 5x102cm

(D) 0.2cm

The product of group velocity and phase velocity of a relativistic particle is :

(A) C

1
(B) C

{©) ¢*
1
c?
C is light velocity

(D)

If a particle of mass 3m is Aat rest and decays into two particles of mass m and 2m
with non-zero velocities then, the the ratio of the de-Broglie wavelength of the particles

ofmassmand2mis:

(A) 12 B) 1

1
© 2 © 7

If difference between nth and (n+1)th Bohr radius of hydrogen atom is equal to its
(n—1)th Bohr’s radius, then the value of niis :

(A) 4

B) 3

©) 1

(D) 2
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52.

93.

54.

PN -35/15

If mass number of a nucleus is ‘A’ then the Coulomb energy term Ec in Weiz Sacker’s

mass formulais relatedtoAas :

If the half life of radiaoctive decay is x times its mean life, then x is:
(A) 0.3010
(B) 0.6930

(C) 0.6020

1
©) 0.6930

Forwave function y(x) =N e 2 ,Normalisation constantN is :

1

(A) g
o ( % )2/3
@ (3

O Jr

(15)
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1/2
55. The expectation value of Px for the wave function, y(x) = (E) sin A forO<x<L,

y(x)=0for|x|>Lis:
(A) Zero

(B) L

C) L
(D) L2

56. Ifthe zero point energy of one dimensional harmonic oscillator is 5.25 x 10'27J, then

the energy of second excited state is :
(A) 1.05x107%7y

(B) 10.5x 10727y

(€) 29510°%%

(D) 26.25x 1072y

57. Change in kinetic energy due to Larmor precession in case of an electron orbiting in

magnetic field ‘B’ is :

L Be
(A) S
LB
o
Be
©) -
L B%
e~

L is the original angular momentum.
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58. Choose the incorrect statement :
(A) Change of entropy in reversible cyclic process is zero.

(B) Change in entropy is path independent in any thermodynamic change of a

system.

- (C) Inirreversible process total entropy of system and its surrounding does not

change.

(D) The entropy can never decrease in any process.

ouU
59. Forone mole of Van der Waals's gas, (W)T is equal to:

® 3
a
® 2
(C) aVv
a
O ¥

‘a’ is Van der Waals constant, V is the volume.

60. Most probable speed Cmp of gas molecules in absolute temperature(T) is :

(A) Cmp i ‘/f
E
(B) Cmp = T

1
(C) Cmp = Nl

0 Co=T
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61.

62.

63.

Inversion temperature in Joule-Thomson effect in case of Van der Waals's gas:

2a
(A) Rb
(B) 2Rab

b
(©) Ra

a
(D) Rb

a, b are Van der Waals' constant.

If a plane intercepts 2a, 3b, c in a simple cubic unit cell, then the Miller indices of the
planeis:

(A) (2,3,6)
(B) (6,3,2)
© G.6,2)

(D) (3,2,6)
Reciprocal lattice vectors of BCC structure are :

A AN A A A

@ Tt Z A0, Z a4k
® Z etk ZA-h E k-

© Zari-b ZA-N Z -k

© Z e ZE b, Z (ks

Dispersion relation for linear vibration of one dimensional monoatomic lattice is :

A) w=t % sin(k?a) B) w=t \/% cos(kz—a)

(C) w=+= \/%1‘6— sin(k?a) (D) w=t \/ZHTS sin(k?a)

B — force constant.
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Nog

er'_1 5
& 43 0% is know as for

65.

€5 free space permittivity.

£ relative permittivity

o, — electronic polarisability :

(A) Lorentz relation (B) Clausius—Mosotti relation
(C) Einstein relation | (D) Curie law

66. Transition temperature Tc and critical field Hcfor super conductor are related as :

T 2

(A) HC=HO[1—[T—C]] (B) H =H (T +1)
Ho

© T.=T, 1_(E) (D) H =H (T -1

67. Interaction between neighbouring dipoles is negligible in case of :
(A) Diamagnetic material
(B) Antiferromagnetic material
(C) Paramagnetic material

(D) Ferrimagnetic material

68. In Kronig-Penney model the large scattering power of potenial suggests for energy

bands and electrons as :
(A) Allowed bands are narrower

(B) Allowed bands are wider
(C) Forbidden bands are narrower

(D) Electrons are less bound
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1
69. At non-zero temperature Fermi Dirac distribution function is > when energyE is :

(A) E=0
(B) E>E_
(C) E<E,
(D) E=E,
EF — Fermi energy:.
70. Choose the wrong statement for Bose-Einstein statistics :
(A) Itholds for indistinguishable particles

(B) Does not obey Pauli’s exclusion principle

1
© f6)= FEEymr

(D) Applies to phonons and photons
71. Ifzisthe partition function for an ideal gas, then total internal energyUis:
(A) NkB Inz

22 (inz)
(B) NkBT oT

(C) NkBT Inz
(D) Nk T?Inz
72. Product of wavelength corresponding to maximum energy km and absolute

temperature T is a constant (ka = constant) is :

(A) Stefan-Boltzmann law
(B) Rayleigh-Jeans law
(C) Wein's distribution law

(D) Wein'’s placement law
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73.

74.

75.

76.

Ripple factor for a full wave rectifieris:

(A) 0.482

(B) 1.21

(C) 1.1

(D) -1

If the emitter collector current gain factor o is 0.95 then the base collector current
gain factorBis:

(A) 25

B) 10

(C) 19

(D) 30

For Hartley oscillator L1 =8 mH, L2= 12 mH, M =8mH, C1 = 10 uF, then frequency

fis:

1 (10*
(A) f= EE(—B_) HZ

1 10*
B fa— ——WZ
®) 2n 6

1 104
) f&— —HZ
©) 2t 9

1 10*
D) f=——HZ
©) N -7

The ideal OP-AMP has :

(A) Aninfinite voltage gain
(B) Finite inputimpedance
(C) Finite bandwidth

(D) Non zero output impedance
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77. Addition of 11001100 and 10001010 is -
(A) 101010010 (B) 100010001
(C) 101010110 (D) 110010110

78. The Lissajous figure is produced by application of Sinusoidal voltages to vertical
and horizontal deflecting plates of CRO. The pattern gives 4 tangencies with vertical
and 3 tangencies with the horizontal. The frequency of the vertical signal for 1 kHz

horizontal signal is :

(A) 500 Hz | (B) 750 Hz

(C) 1333.3Hz (D) 250 Hz
79. Boolean identity ABC + ABC + ABC s -

(A) AB+ACB (B) A+ABC

(C) AC+ABC (D) B+ABC
80. Indecimal system, the binary number 11011-1101 is :

(A) (27-1825) 10

(B) (27:2581),

(C) (27-2815) =

(D) (27-8125)10

L)

L)

PN -35/15 (22) (Turn over)

agl asem con


https://aglasem.com

SPACE FOR ROUGH WORK
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