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_," };M‘ a series LCR circuit, instantaneous voltage across inductor and capacitor
\¢A< 180° out of phase with each other

B. In-phase with each other

C. 90° out of phase with each other

D. 45° out of phase with each other

2.A hollow air cored inductor coil consists of 500 tumns of copper wire which produces a
magnetic flux of 10 m Wb when passing a DC current of 10 Amps. The self-inductance of the
coil is

/500mH 2 L3 )
% 4 p® . Box

e x10
B 0.5mH LTO0 56 co° g
-3
.For a non-uniform polarization P in a medium, the sum of total bound charges is equal to | M o
A Zero X\ \3-3
o
B. P 50°
C. VP | '
D. None of the above . © S
0‘5
4The tangential component of the electric field at the boundary between perfect conductor SX ‘Q'-\ 3

(e
and a dielectric X1 9

A= Falls as a function of 1/r*
7Is equal to zero )
C. Depends on the charge distribution at the interface

D. None of the above

5.When a beam of light enters one medium from another, a quality that never changes is its

<" A. Direction
2 Frequency
C. Speed
D. Wavelength

/ 6. Th an electromagnetic wave the electric field is
~ A. Parallel to both magnetic field and the wave direction
\)B’Perpendicu]ar to both the magnetic field and the wave direction
C Parallel to the magnetic field and perpendicular to the wave direction
\prPerpendicular to the magnetic field and parallel to the wave direction I_-, Q‘UW E - U_\} &

A2
~ 7.For an EM wave, Poynting Vector direction is M‘uﬁ% L
"\}A\long the wave propagation
B. Along Electric field

. Along Magnetic field

D. None of the above
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8. The speed of electromagnetic waves in a medium of electrical permittivity € and magnetic

' permeability p
A.ue
1

ERIEN

C.
L

D
€

<|

9 For a lossless perfect conductor, intrinsic wave imppdence is

U

S

B.
C.

=

D. Ve

10. The number of a crystallo graphically equivalent directions in
crystal system is:

r A4 , ioo

the <100> family of a cubic

11. In a hydrogen atom, radius of the first Bohr orbit is 0.53 A, radius of the second Bohr
orbit will be

A. 053 A 2
B. 1.06 A . 9;91 \
C.1.59A ~

1404

\/sz.le

12. Show that the Madelung constant for an infinite array of two dimensional ionic charge

distribution (i.e. two dimensional NaCl crystal) with equilibrium ion separation as Reis:
\/A./ 1.6135

B. 2.6135

C. 3.6135

D. 4.6135

13. The natural cut off frequency &m for one dimensional periodic lattice with force constant
K and mass M is given by:

e 4(K/M)2
B. 2M/K)'?

\/Q./2(K/M)”2

D. (2K/M) 2

14. The interplanar distance in a crystal is 5 A. The X-rays are allowed to inci '
of &° an,g the first order diffraction is observed. The wavelength of the X-r:;;lg::é ?;_an angleg
1.56 : <,
B.2.56 A A 3?7 &
C.3.56 A ol 548 2T

D. 4.56 A POXE o=\ > g/bx
9K e %
\Q‘i‘ 7z \1\4%}«

, 7
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15. Einstein’s theory concludes that at lower temperatures the specific heat of a solid
A. Drops linearly with increase of temperature —
B. Drops linearly with decrease of temperature
€. Drops exponentially with decrease of temperature
" D. Remains constant

16. A superconducting material, on being subjected to the critical field changes to
y A< Critical conductivity
B. Superconductivity which is independent of temperature
» Normal state
" D. Remains uninfluenced 12
A
17. Magnetic susceptibility has the dimensions of @ (2 H”P 3t
A. Wb/m2 2 % W
B. Wh/m ot o7 A7

. C.Amp/m
t/Dé Dimensionless

‘/\

(%3

XM

\( . - 0
n from the arsenic impurity atom

18. The energy needed to detach the fifth valence electro
surrounded by germanium atom is approximately:
A.0.001 eV
_B.0.0leV
7 C.0.1eV
D.1.0eV

19. Ifu=2i-3j+ 6k andv =ai+j+kare perpendicular to each othe
A0 =
A= gar3tsBHo 3 6= T
A 2 O
D. 3 . 2 o LG

20.If r=xi+yjand |r| =r then g 7
A. Vor=0 and Vr=r W / (0

B. Ver=2 and Vr =r W%ﬁLfZL’L cf'P}

C. V-r=2andVr = r/r ‘T‘l—)
\/g V-r=0 and Vr =r/r J&ﬁ

21. The integrating factor for the differential equation dy/dx + 2xy = e*is
A exp(x) Q_oc&‘

T exp(x’) =
\%exp(zxz) é@i
D. exp(2x)
22. Which of the following is an even function
Py
LCcos X
\/I{ sin x
C. x%x

D. tan x
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23. Fourier transform of exp(-x2/2) is .
A, exp(s%/2) TS
B. exp(s) ‘

A exp(-s'/2)

D. does not exist

24.'The mechanical state of a classical system is specified by specifying
A, }ts generalized co-ordinates only.
B. its generalized velocities only.

\/,Mts generalized co-ordinates and corresponding canonical m
D. its generalized velocities and corresponding canonical momenta.

moving with velocity 3c¢/5 each.

omenta.

25. Two lumps of clay, each of rest mass m, collide head-on mo : 11
They stick together and come to rest. The mass M of the composite lump 1s equal to 5‘_:_::_
e

|
- . =St
\ \//\:&\_

B Sm/4 Mz =5
C. 6m/5 e
U prmn2

26. Consider a particle of mass m following a trajectory given by x =
wst, where x, ¥y, @i, and w,are constants of appropriate dimensions.

force on the particle is central is:

x,coswitand y = YpSin
The condition that the

B.szyg /{;Fw 2
C.w,;= w,

D. x,= yyand @, 7w,

27. Suppose you could run at half the speed of light down the corridor of a train going three

3 ¢
quarters the speed of light. Your velocity with respect to the ground would be " ? C;;/ “a
“ 5C/4 & \_02 e Vﬁ’q’ /’L-/ %&’IG
B. 4c/5 _ vz ZC ~ @o
<10c/11 7 =
D. 9¢/11 . o C
28. A muon is travelling through the laboratory at three-fifths the speed of light. It lives 1
/longer than at rest by a factor of: . )
A.3/5 fo e (;;_&L 2 [/-:ad—“,
B. 5/3 J— =
&
A= 514
D. 4/5

29. A solid sphere rolls down two different inclined planes of the same height but different
angles of inclination. In each case, the ball will reach the bottom
. With the same speed
B. With different speed
C. With different speed but same time
~B: With different speed and different time
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their axis of

30. Two bodies have their moments of inertia I and 2I. respectively about
11 be in the

rotation. If their kinetic energies of rotation are equal. Their angular momentum wi
ratio of " s ( tz@

Ali2 i S
B.2.1 N @)—“V"S’A L'

C.1 ‘ VA, 2
D:1:2 % o - % A
N7 P -
31. The moment of inertia of a mf mass M and radius R, about the axis of ;
symmetry is . , \L L~ L///’ N
AoMrzs (Y .
B./M R?
\_-C MR?/2
D.MR?/3

32. For an Elastic collision, which of the following is true
. ~A<Both momentum and kinetic energy is conserved
*" B. Only momentum is conserved '

C. Only kinetic energy is conserved

D. Neither momentum nor kinetic energy is conserved

ollides elastically with an object B of mass

33. An object A of mass 101;g travelling-at 2m/s ¢
cts will be

2kg travelling at 4m/s in the opposite direction. The final velocities of both obje
A- A =0m/s, B=6m/s Jb- v —
Y YU = =
B. A=4m/s, B =2m/s oles Lg"/f 9F . IZEL
\ € A =2m/s B = 4m/s 57 s forr i 2t e
D. A =6m/s, B =0m/s L=

—Er

34. An observer A on spaceship moving with a speed of 0.5c m/s, measures the speed of light
to be ¢ m/s. What will be the speed of light measured by another observer B moving on a
spaceship in opposite direction with a speed of 0.5¢ m/s. (¢ =3 x 108 m/s)

A. 0.5¢ £
Bic A U,
\ - A
C. 2 A = =
D. 1.5¢c
. N - . vl L e
35. Velocity of geostationary satellite with respect to earth is -'C’/‘: o-
A. Sm/s =
‘/ﬁ;;/s @ﬁ, .
C. 10ms A ct
D. 20m/s

36. The escape velocity on earth is 11.2 km/s. What will be the escape velocity on a planet
‘whose mass and radius is double as compared to earth

A.22.4 ks P
V%i"iﬁm"’s g + 1ot o T
. . s —_—
D. 33.6km/s TN, (e L%,L% 1’3‘1
o0 Loep
Ve NG = i
- A '.
s N
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37. The number of degrees of freedom for a rigid rotating body is

v
38. In a uniform circular motion
_A. Velocity and acceleration both are constant

B Acceleration and speed are constant but velocity changes ¢
7 Acceleration and velocity both change /O\,‘
D. Acceleration and speed both are constant /." A/

39. The entropy of a perfect crystal at T=0K S= T
A. Small but finite /
\_B. large and close to infinity
C. ZeTo 5
D. constant throughout.

40. If Ty > To, for a perfect gas of n mole, the work done W by 2 system during adiabatic
- process is given by the following expressions. Choose the correct one

\%W=nCV(T1-T2) o o)

B. W=nC, (T2-T1)
C. W=nGC; (T2-Th)
D. W=n G (T1-T2)

@ During phase change, the specific Gibb's function is -
Z€ero
B. infinity
“constant
D. variable

42. The root mean square speed of gas molecules of mass m, at temperature T is given by (k
is Boltzmann’s constant) .
~(3kT/m)
B. {2kT/m)
C. \(3kT/8m)
D. 273kT/m)

43, An ideal gas undergoes an isochoric process, choose the following cor rect answer
axrCdT = dU @
\“B.C, C~=R
C. (0w/aV)r=20
D. (8Q/aT)p = Cp!

,44. An enclosure containing blackbody radiation at temperature T undergoes adiabatic
/ process such that its temperature (T) is doubled, then the final volume changes to

A. 8 times its initial volume RS
A, Ty
.1/8 times its initial volume 'r( W= :"
C. 4 times its initial volume (/Q 2 JNL Y
. - — —_—
D. 1/32 its initial volume. . V) M,
\

b4
%) "0%) o
M-25/SET D 6 QV W\,”JD
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45. The statement of the sccond law of thermodynamics can be stated mathematically for a

heat engine as . ‘
A. Q=W = &
A
B.W>Q " i @7@
Q> W W 7./1 ”i}; ”
.-~ D.nonc of these & A
46. The change in entropy when mass m of water boils to vapour can be  calculated by

which of the following formula (C, T\, T\, L are specific heat capacity, temperature of water,
temperature of vapour and latent heat respectively. V, and Viare the volume of vapour and
water) c9

\AdS = mL/T o A
B. dS = mC In(T\/T)
C.dS = mC In(TwT)
D.dS =mC In (/)

47. A system containing a perfect gas is slowly changed from initial state to  fi nal  state.

During this process no work is done by or on the gas. What kind of process it must be?
. isobaric
B isochoric
" C. adiabatic
D. isothermal

48. The grand partition function is a function of the following thermodynamic quantities
A LY,
B. SV,
/G T
D.S,P
49.The combined first and second laws of therm 3A/amlcs can be written as
‘)«TdS dU + PdV a 1 d!\/’\'
7 -
\_~ B.dQ =TdS + PdV TC)J ? A &,ycp\)

C.dU=TdS +d Oks
D= s Py & o’a{j; A redr

50.In a canonical ensemble
A< the energy and temperature are constants
/3 the density and temperature are constants
C. the energy and entropy arc constants
D. the entropy and temperature are constants

51. Which of the following statements is true?

A. Fermions are distinguishable but bosons are not
_B. Bosons are distinguishable but fermions are not
C. Both fermions and bosons are distinguishable
\_D7Both fermions and bosons are indistinguishable

" 52, According to Maxwell's distribution of velocities of umlccnlcx the most probable velocity is

A. Greater than the mean velocity 1 ng' »w;‘
B. Equal to the mean velocity \&?""IF\ S‘U"‘\‘ ‘P -
C. Equal to root mean square velocity

\ W Less than the root mean square velocity (fb STy 2y

M-25/SET D
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53.In a grand canonical ensemble, a system A of fixed volume is in contact with a large
/ reservoir B, then .
A. A can exchange only energy with B ' /
B. A can exchange only particles with B
7 A can exchange both energy and particles with B
D. A can exchange neither energy nor particles with B

54. A particle with energy E is incident on a potential given by V() =0 for x<0 and
V(x) = Vo for x =0, the wave function of the particle for £ < Vo in the region x>0 (in terms
of positive constants 4, B and k) is
A. Ae’ +Be™
B Aeih +B€'ib
7~ Ae™
D. de™

55. A photon of wavelength 4 is incident on a free electron at rest and is scattered in the
backward direction. The functional shift in its wavelength in terms of the Compton

wavelength Acof the electron is, 1) 2 h_ |- toa Q)
e (A2 C

20/(31) a 2.

30/(21) M o a2 _

Ll

56. A nucleus has a size of 10”5 m. Consider an electron bound within a nucleus. The
estimated energy of this electron is of the order of -
1 MeV
B. 102 MeV
C. 10* MeV

\/D./ 106 MeV

57. For a wave in a medium the angular frequency @ and the wave vector k are related by _(1)2
/= o™+ c? k2, where oo and ¢ are constants. The product of phase velocity and group velocity

. . "y e

4025 -7 " /ﬁ A% PR
\)KCZ w2 2 d/"\) -2 dt'

C.05¢ - g ? C)J” L2

D. 0.4¢? AN T o 22

2 The wave function of a quantum mechanical particle is given by y = (3/5) $1(x) + (4/5)
$2(x) , where ¢1(x) and ¢2(x) are eigen functions with corresponding energy eigenvalues -leV’

and -2eV, respectively.
The energy of the particle in the state y is

A 4125) eV
B. (-11/5) eV
<C. (36/25) eV
D. (- 7/5) eV

M-25/SET D 8
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59. The wave function of a state of the Hydrogen atom is given by y = 1/4[y200 +2y211+
3w210b+ «/21 W2_1-1] , where Ynim: is the normalisedeigen function of the state with quantum
nAurln5 he;rG n,l,m in the usual notation. The expectation value of L; in the state  is
B. 114/6

Thi8
D. 3h/8

@Thc commutator [ x%, p? ] is 2t f) A &

> 2ihxp

\/B./Qih(xp+px) o AR - /5?’*)4&

C. 2ihpx Lf— .

DA2i(xppy) g;f; ) o}
6'1. A particlf‘: of mass m is confined in a two-dimensional infinite square well potential of
side a . The eigen-energy of the particle in a given state is 25n2h?/ma’ . The state is

A 4 -fold degenerate , K i
B. 3 -fold degenerate h')l)“’\’ +\.1

C. 2 -fold degenerate O : ?
\/D.’Non-degenerate @ :

62. The even and odd parity states of the wave function of Hydrogen atom depend upon the
even and odd values respectively of the quantum number

\/él(. ! (Orbital quantum number)
B

. m (Magnetic quantum number)
C. n (Principal quantum number)
D. nr (Radial quantum number)

63. Operators in quantum mechanics
re‘used to represent physical observables in classical physics
~are used to translate the equations of classical physics into equations of quantum physics

corresponding to canonically conjugate variables commute.
are nonlinear, hermitian corresponding to classical dynamical variables

64. Parallel light of wavelength 500 nm falls normally on two identical slits separated by 0.5
fam. The width of interference fringes seen on a screen 1 m away i$£ \

1 mm S A0 15"-&%\0'_'
B. 0.1 mm - = @xgxw'd
C.0.25 mm 00\ A, S ey
D. 2.5 mm .10 \()(10

Qég.“lnterference fringes are observed on a screen with a double slit arrangement. If the upper
lit‘alone is subsequently covered with a thin transparent sheet of plastic, the fringe pattern
will '
L}@et displaced upward with no change in fringe width

B. get displaced downward with no change in fringe width

C. remain unchanged
D. be replaced by uniform illumination

M-25/SE1'D , ]
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@g.dnterfcrence fringes are formed using 2 coherent sources with individual intensities /pand
41y. The intensity of the interference maxima seen on screen is

A5 24 VT A+ 2XIR4T
B91
.41, Nt
D. 151,

67. Interference fringes are observed in free space with a double slit arrangement. If the same
setup is completely immersed in a medium of refractive index n (>1) , the fringe pattern will
A. exhibit an increase in fringe width

~exhibit a decrease in fringe width
C. remain unchanged
D. be replaced by uniform illumination

- 68. To focus starlight, reflecting telescopes use
A. Plane mirrors

\}/B.’Parabolic Mirrérs

C. Spherical mirrors
D. Ellipsoidal mirrors

@ Unpolarised light of intensity I0is made to pass through 2 polarisers with an angle 300 between

their pass axes. The intensity at the output will be >
ALy/8 3 [ CO £
- = 'g 2
31 /8 A 2
P . - 4
C. IO/4
P. 310/4 “

70. The vibrational spectra of diatomic molecules consists of:
A set of discrete, equally spaced spectral lines

B. A broad continuous spectrum

C. A set of discrete, unequally spaced spectral lines

D. A set of discrete lines, followed by a continuum

71. The deviation produced by a plane dispersion grating for different wavelengths within a

certain spectral order n (>1)
\_Ae”fﬁcreases with wavelength .

B. decreases with wavelength '

C. is independent of wavelength

D. changes randomly with wavelength

72. Light from a helium-neon laser is incident on a single slit of width 0.005 mm. The

intensity on screen will consist of
A. a wide central maximum with intensity gradually decreasing to zero
B. a wide central maximum followed by equally spaced minima and maxima of decreasing

intensity
~~C. a wide central maximum followed by unequally spaced minima and maxima of decreasing

intensity -
D. a central maximum of width 0.01 mm with intensity decreasing sharply to zero

M-25/SET D 10
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’73.}P1ane polarized light is incident normally on a quarter wav i :
- / . e plat
\_vector parallel to the optic axis. The light at the outpgt will be Plateaiirtee s itc

‘)zCircularly polarized
B. Elliptically polarized

\/C/Plane polarized

D. Unpolarized

—
74, If the life time of an excited atomic state is T, then the natural linewidth (Aw) of the

emission spectrum will be N
o’ =

\ﬁf‘l/tz . o :
B.T MU (//!/,,,AL AV) - >
20 /Oqf ¢ ‘
D. none of the above

75. An atomic transition from 1s to 2p state, in the presence of magnetic field will split into

Al
B3
N2
D.7

76. *P3n represent an atom in a particular state. The value of the total Spin angular

momentum S for this state is
=g

A.2 5
_B.312 v a

T ein
D.7/2

77. A hydrogen atom is known to be in a state characteried by the quantum numbers n =3
and I = 2, than the allowed values of total angular momentum Jj T \Dj:—ﬂ) —i—&’gg 1)
L

A.3/2,1/2
B.3/2, 1/2,-1/2,-3/2 Fa 7 A na® Lt
N_Gr512,3/2 & 0022
D.5/2,1/2
78.Ina hydrogen atom, if energy of an electron in ground state_is 13.6 €V, then that in the
““second excited state is
A1.51 eV : 4 Ig <
B34eV 2-
C.6.04eV ' EXe
D.13.6eV «
j 79.2Thc orbital angular momentum quantum number of an electron in the d orbital is
B. 12
C.1
D.3/2

80. For a rigid diatomic molecule, the selection rules for rotational transiti

A, Al =%1, AMy==+1/2 ional transitions are
B Al =£1/2, AMj=#£1/2

C.Al=%1/2,AM)=0

\%J=:I:1 , AMy =0

M-25/SET D 11
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81. For a rotation absorption spectrum, the energy difference for transition from J to J+1 will
be
A./A constant for all values of J
\ B Directly proportional to J
C. Directly proportional to J2
D. Inversely proportional to J

@rank-Hertz experiment was the first measurement to show
. Wave nature of electron
B. Wave-particle duality
7Bohr model of an atom
D. Rutherford model of an atom

83. The lifetime for the 2p — 1s transition in hydrogen atom is 1.6 x 10? s. The natural

linewidth for the radiation emitted during the transition ij}\ approximately \
A. 100 kHz v d
| \_B:100 MHz E> H? J{.. l %/7&\ &
| C. 100 GHz R OD?’
D. 100 THz T > g0 K!b
-f""S/;}fhe surface energy term in the Weizsicker’s semi-empirical formula for binding energy 167
\ .
has’(A is the mass number) 5 03 R oo
‘)(A dependence ‘ X ) (Q Q
B. A1 depenidence - K X |0

T bQ,

e A2/3 dependence ' L%Q <2 l GK i

D. A—3/4 dependence p %/')do 2|60
.‘@ Which of the the following is NOT a correct transformation under parity
, A. Vectors V— -V
! “Pseudo-vectors V— -V
i &7 Scalars S — S
i D. Pseudo-scalars S— —S

A

N : ) . .
@ In a decay process of X nuclei decaying to Y nuclei, the equation N () = No e Lat any

time t, represents the number of )’( —3\ I

. . Ak
\ ctive X nuclei e ")‘._\ y e
%ecaycd X nuclei NQ‘-}ENQ. -

C. Active Y nuclei
D. Decayed Y nuclei

87. Which of the following does NOT belong to the lepton family?

A.Electron (¢7)
B. mu neutrino (vp)

C. Taon (17)

\/ﬁProton ®H

M-25/SET D 12
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88. Which of the following is an example of a particle detector

/" A. Linac
B. Betatron

loud Chamber
D.Synchrotron

89. W % and Z bosons are mediators of
A. Strong Force
\_BWeak Force
C. Electromagnetic Force
J2" None of these

90. Rotational symmetry of a system leads to the conservation of

"A. Energy

B. Charge
>Angular Momentum
D. Linear Momentum

91. The Newton’s Equations of motion m d?r/dt* = Fis invariant under

‘A. Parity
B. Time reversal
C. Rotations

\ﬁ’ All of these

92 Ripple factor for half wave rectifier is

\/éfl 21

B: 0.47
C.0.87

_D.0.61

93. The fnajority carriers in the base of an NPN germanium transistor are C

‘A. Impurity ions
~Holes

C. Electrons

D. Electron-hole pairs

¥

94. In the Common ‘Emitter configuration, the relation between emitter current (Ie), base

current (Ip) and collector current (L) is
=Ipt+ I

B. Ief L-L

C.le=I

D. Ie= Ic

QThe input impedence of an ideal OP-AMP is
Finite ’

B Zero
\/6.' Infinite

D. Unity

M-25/SET D
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<
L9;>l' he knee voltage of a semiconductor diode is approximately equal to
"4 Breakdown Voltage
B. Applied voltage
C:Barrier Potential : -
D. Forward Voltage

7. Thevenin’s theorem is true for
A¢Linear networks
. Non-Linear networks
C. Both linear networks and nonlinear networks
D. Neither linear networks nor non-linear networks

98) Which of the following expressions is in the sum-of-products (SOP) form? G par
~(A+B)(C+D) Ae+AY +

B. (4)B(CD) '

C. AB(CD)

\P7B+CD

99. In 2’s complement representation the number 11100101 represents the decimal number

\.,\G

A 37 ESEE
B. -37
C. +27

D 27

H 5T o )
_00. Convert binary 111111110010 to hexadecimal.
A.EE26

\}./FFZ 16
\"C. 2FEis
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