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The sum of the residues of the function f(z)= o

at its poles inside the circle
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If A* and B, are the components of a contravariant and covariant tensor of rank one then
C! = AB, is component of mixed tensor of rank

@ 1 (B) zero
© 2 ' 2 O 3
Oi Eikm = : :
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©) zero ®) -1

A symmetric tensor of rank 2 in n dimensional space has at most independent components
of
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10.

.

12.

39,

14.

L (x)+J(x)=

; F
(&) zero ®) \/;smx

© \/ZOOSX~ ®) 1
X :

3x2+3x+1is

(A) 3P(x)+P,(x)+2P,(x) - (B) 2P (x)+ 3P (x)
(©) 2P,(x) + 3P,(x) + 2P,(x) (D) 2P,(x)+3P,(x)
L,(x)is

A 1 ‘ ®) 1-x

© © ' D) x2—4x+2
Pick up the correct statement

(A) InLie group, elements will not contain any varying parameters

B) xj =f(x,x,,X,,0), x; is a Lie group if the function f, is not analytic functions of
parameter 0

(C) IfinaLie group parameters vary over closed interval, the group is called compact

(D) A compact group is not equivalent to a unitary representation -

Su(n) having unit determinant matrix has independent parameters equal to

(A) n(n-1) ®) n’-1

© ) “‘“2‘ D

In Sw(3) scheme existence of eight baryons were proposed by
(A) M.Gell-MannandY.Ne’eman ~ (B) Yukawa

(C) Femi _ (D) E. Gardner
Green’s function for Poisson’s equation V2¢(r, —r,) = — p(r —1) b
: €
1 1 :
A) — : ey
e 4n | -5 | e s
1 . : :
© _ ®) 4njr, -1
-5 : »
The parametric equations in case of problem of brachistocrone are of
. ®) parabola
(C) ellipse (D) cycloid

Physics (Code : 17) 3 P.T.O.
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16.
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18.

19.

20.

2L

1
If Lagrangian is expressed as L = Eml2 [

is given by expression

2

0 +¢ sin’ e] —mglcos O then Hamiltonian H

; i 2
Loros s 1 |52 ok
A) H= Py + Py |—mglcos6 H= Py + +mglcosO
@ H=—— [P +P}]|-me ® Her 5% e e
o 2 [ 2
L loa . B8 ki beoy 956
(C) H= Py + +mglcos® (D) H= Py + —mglcosO
2mlP| © gin’B] 2mi?| ° " sin?0
Jacobi’s form of least action principle is
9 t

(A) Ajdt=0
Y

© AfH-V(@lp=0

® A[>piq;dt=0

tli :

©) A[J2[H-V()ldp=0

Q = q%cosPBp, P = q“*sinPp represent canonical transformation for values of o and 3

©

® 1,1

1
(D) 2’5

The motion of the system in finite interval of time is described by an infinitesimal canonical

transformation generated by

(4) Lagrangian

(C) generating function F,(q, Q, t)
[L, P, =

i
€ 2,

Pick up the wrong statement

¥

(B) Hamiltonian
(D) generating function F,(q, P, t)

(B) zero
o) P,

(A) Lagranges brackets do not obey commutative law

(B) Lagranges brackets are invariant under canonical transformation

©) {q,p} =9

(D) Lagranges bracket obey commutative law

The angular velocity component o, is equal to

(A) ¢ sind siny +  cosy
(C) $cosd +

Physics (Code : 17)

B) ¢ sind cosy — @ siny
D) ¢ sin® cosy — 0 cosy
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22.

23

24.

25.

26.

h.

Physics (Code : 17) 5 P.T.O.

From Euler’s equation, x component of torque T, is

@A) TLox—(I,-L)o,o, ®) Lox—(L-L)oo,
© Lox-(I,-L)0,0, ® Lox—(L-I)oo, -
I,, L, I, are principal moment of inertia.

A particle is at rest in rotating frame, the pseudo force acting on the particle in the rotating
frame is

(A) zero (B) only centrifugal force

(C) only coriolis force (D)  both coriolis and centrifugal force

If the nutation of symmetry axis of top is fixed at an angle 0, then the top precesses with
angular velocity, d) =

b-acos,
A) b- 0 _
(A) acosf, B) ’sin90

b—-acos0 b—asin®
C) 0 0
( sin? 0, ®) cos 0,

The frequencies related to oscillatory motion of tri atomic molecule havmg atoms of masses
m, M, m are

K K K
(A) \/’;a"d\/% ®) \Ea"d M+2m
K K ! g K 2m %

© \/—2—; - \/i o x/% s {ﬁ(“ﬁ)}

where K is force constant.

From action angle variable procedure the frequeticy of Kepler problem is given by

4mKm : ®) 4n’K*m
(1,)° , (7, +3p+3,)
o 411:2K2m = 41t2KZm
(%) (%)
For harmonic oscillator Hamilton’s Principal function S is
[Hat ®) [Pdq
©) -at ’ ©) [Ldt

where L is Lagrangian , H is hamiltorian, o = -g(q, t)



28.

2.

30.

31

32.

33.

The dipole term in the vector potential of a current loop at point T varies as

1 1
WA o ®)

171 17
© = © =

ITI? |7l
Pick up the wrong statement :

(A) Lorentz gauge treats scalar and vector potential on equal footing :
(B) InLorentz gauge vector and scalar potential statisfy the inhomogeneous wave equation
with source term on the right

(C) A=A+VAiand V'=V —%% are gauge transformation equations

D) ‘ In Lorentz gailge 3 X =no8oV where A, V are vector and scalar potential and A
is a scalar function

The value of poynting vector at the surface of the sun, if the power radiated by sun is

30. 8><1025 Watts and radius of sun is 7x10% m is,

(A) ' 10. 2>< 107 watt/méter? B) 5x107 watt/meter?

(C) 4x10® watt/meter’ : (D) 8x107 watt/meter’

For centre-fed linear antenna of length d, time averaged power radiated per unit sohd
angle at kd =& is

: 12 cc)s‘2 (g cos 9) . 2 .
A) 30 s el ®B) < cos(;cos 9)
'12 cos (E cos 6) : 2
© S —I ® L sm(’z‘ se)
Power radiated by an electric dipole is proportional to
(A) ~square of frequency ®) fioquency
(C) cube of frequency (D) fourth power of frequency

In Kramer-Krofig relation with dielectric constant £(®)
(A) Reg(w)isoddin @

B) Ime(w) is even in ® _

(C) Both real and imaginary part £(o) are odd in ®

(D) Reg(w)iseveninw

Physics (Code : 17) - : Contd.
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37,

38.

A point charge q is at rest at the origin in system S. The electric field ‘E,’ due to the
charge in the system which moves to right with velocity v, along x axis relative to S is

e : 1 1 X
&) By=a S ® E = ————TL
41t80'r0| mO I_XQ._IIOI
c2
1 1 qz 1 1 qYo
© E,= ®) E,=
e AT " odmsor oYl
s it
C2 CZ
JA : .

.. 3. %
|r0[=[x0 +Yo "‘Zo]

Larmor formula for the power radiated by non-relativistically accelerated charged particle
is given by

I 2 I a4 a
A) P= o P= — —a
o 4ney 3 ¢ X ®) 4ng, 3 3

1 o e o
© 4ney, o3 ) 4ne, 3 3

where a — acceleration

The form of potentials (vector and scalar) which exhibit the dependence of potentials on
the velocity of charged particle was named by

(A) Kramer Kroning potential (B) Clausius - Mossoti potential
(C) Lienard - Wiechert potential (D) Thomson potential
Relativistic Lagrangian for a charged particle is given by
: 2
@A) L=SU-A-eb s 5 —mcz‘/l—U—+efI) A-e
c o
x il W 2l U2 ea=
(€) L=-mc" [1-—-ed ) Le-me' di-—o-3-UA
c? c <

where U — velocity A, ¢ vector and scalar potential.

The classical Thomson formula for scattering is valid at

(A) high frequencies

(B) low frequencies

(©) incident photon momentum comparable to me

(D) where incident photon momentum can not be ignored

Physics (Code : 17) 7 v P.T.O.
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40.

4].

42.

43.

Width of the Gaussian wave packet in K space for wave function

o 3.2 :
I e‘(K‘KO) o el(Kx—mt)dt is

A V2o ® 2V2a
g b 2
(©) (Z) o =

Which of the following is true for Dirac delta function?
(A)  8(x) = imaginary

(B) &(x)=odd function

©) x6x)#0

© 8(x*-a?)= %[S(x +2)+8(x-2)] for >0
In momentum space Hamiltonian is represented by

2 P4 2
A) H=P—+v(—§Vp) ®B) H=—h—V2+v(r)
2m 1 2m
2 2 =
© H=r—+v() O H=ih§+Vp

Which of the following statement is correct? _

(A) Operator representing an observable and state ket are independent of time in
schrodinger’s picture '

(B) In Heisenberg picture state ket changes with time and operator representing
observable does not change with time

(C) Ininteraction or Dirac picture both state ket and operator may change with time

(D) In Heisenberg picture both state ket and operator also change with time.

The uncertainty product (Ax)(AP) in the n™ state | n > of one dimensional harmonic
oscillator is :

1
(A&) nh , ®) (n-g)h

nh 1
B © (n+5)h_

In case of addition of two commuting angular momenta with j;= ¥ ,j,= 1} dimension of
product space is

@i ® 4

© 8 | 13 g

Physics (Code : 17) 8 ' Contd.
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46.

47.

"48.

49.

50.

Pick up the wrong statement regarding Pauli-spin matrices G, G,, C;.
(A) 6,6,65=0

(B) They are traceless

(C) They are Hermitian

(D) Square of each pauli spin matrix is unitary

The Hamiltonian for a perturbed harmonic oscillator is given by

N A P e g .
H= 2—x+5110)2 KP-A% , where A is a constant, A X is small then Ef,') 1s
n A2
&)  nho yiinepen
(C) zero (D) (n + )hm

Choose the correct statement

A) The rotational matrix for lnﬁmtesnnal small rotation is unitary

(B)  For translational symmetry the symmetry operator does not commute with Hamiltonian
(C) Time displacement symmetry operator is not unitary

(D) For time displacement, symmetry Hamiltonian is time dependent.

Total y,,, (r, 8, ) wave function for hydrogen atom is given by

Py~ VAGRRY: 2
z 2a 1V 5§ = oo
L [_23_0] s ) (7‘) (229 (l zaoJe 0
zr. 3 zr
EL Y52 Y2
o (1 zaoje - (") (229 ) !

The Fermi energy E;. of N no of electrons in cubical three dimensional box of length L and
number density n is given as

ey’ ey

m \z 2m \ 2%
o L(a! 2 o)

2m \ 2% - 2m \ ¢

For linear stark effect non vanishing Matrix elements of Perterbed Hamiltonian H' are
(A) <2,0,0|H'|2,1,-1>, <2,1,0|H'|2,1,1>

B) <2,0,0/H'[2,1,0>, <2,1,0/H'[2,0,0>

©) <2,1,-1|H'[2,0,0> and <2,0,0|H'|2,1,-1>

©®) <21,1|H'|2,1,-1> and <2,1,-1|H'|2,1,1>

Physics (Code : 17) 9 PT.O.



51. If spin-orbit interaction is considered then for 2P y state, energy is
2

Ke? o? Ke
T e
@ 8a, 12 . - 8ao
2 9 D32
o BEe b
830 6 sao 12

where a - fine structure constant.
52. Clebsch-Gordon coefficients
(A) does not obey orthogonality condition
(B) does not obey normalisation condition
(C) can be evaluated with proper recursion relation
(D) can not be evaluated by any recursion relation
53. 'WKB approximation is valid when
(A) Potential is changing rapidly
(B) Potential must change slowly over many wave lengths
(C) Kinetic energy is not sufficiently large

dA(x)

(D) When the particle moves over the distance X = % then I A(x)| >> K(x)

54. In variational method the trial wave function which produce agreeable result for ground
state energy for He-atom is

2O 14 ofy -1y
A) y(,n)=Ae %

r3 /2 —zr
®) v@Em)= { } £
ﬂao
—z’(r]+r2)
© vyin,n)=e * F[(r,—rz),(r1+f2),r|2]
-Z|(n+n )|2 .

®) Y@.n)=Ae %
55. Slater determinant for N particles gives information regarding
(A) Pauli’s exclusion principle (B) Bohr’s principle
(C) Transition probability (D) Phase shift in scattering
Physics (Code : 17) 10 Contd.
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3.

58.

59.

60.

61.

Physics (Code : 17) 11 ' PTO.

In perturbation theory if H, is constant and H'(t) = 0 for t < 0 ; H'(t) = H' for
0 <t <'t then probability of transition from | m > state to | K > state varies as

@A = ® 7
1 g
© . D) -

A one dimensional harmonic oscillator with angular frequency o, and charge q is in ground
_)
state at time t = 0 and electric field E is applied for time t

_’l\
where H'(t) =["4EX for0<t<=t

0 otherwise
Probability of transition to n=2 state is "
(A) q2E2. ; (B) Sinz [E ((01 OT)]
: =
th)O (‘”10")
_ g
©) zero @) sin®—(7)

For larger energy difference between two states

(A) spontaneous and induced emission are of equal probability
(B) spontaneous emission is of less probability

(C) Induced emission is of more probability

(D) spontaneous em1ss10n is more probable

In case of elastic scattering from a rigid sphere the total scattermg cross section in low
energy limit is

(A) 2ma? (B) na’

(C) 4nma? . D) 6na?

Which of the following statement is true?

(A) Parity operator commutes with linear momentum operator.

(B) IfPE.U(r)is symmetnc function of r then hamiltonian is invariant under parity
transformation.

(C) Parity operator commutes with T operator.

(D) Parity operator is not unitary. -

The wave function for two identical particle with spin }é is
(A) symmetric

(B) antisymmetric -
(C) both symmetric and antisymmetric 1
(D) represented by %[UEl (x1)Ug, (x3) + Ug, (%) Ug, (xz)] : \



62.

63.

64.

65.

Dirac y matrices satisfy

(A) v°is hermitian

(B) y matrices are 2x2 matrices

(C) They are not related to Pauli Spin Matrices
g f1 0 : .

D) ¥ =[ 0 l:l where 1 is 4x4 matrix

Dirac equation for free particle is given by

> a 2 B
A) |Ca-P+Pmc” [y=Ey 4B $Ce R \|{=E\y
F
(©) Pmciy=Ey o |lca ?’—% +Bme? |y = Ey

The cross terms between the positive and negative energy solution in expresswn of current
oscillate with frequency f, so

2
) Finleds it 0%

(B) fisrelated to amphtude of pos1t1ve energy solution of wave packet

(C) fis order of 10 sec™

(D) fis proportional to amplitude of negatlve energy solution

The hole theory predicts

(A) negative energy electron cannot be excited to positive energy state

(B) the hole registers absence of an electron of charge —|e| and energy +E in vacuum
(C) pair production :

(D) transition to many particle theory describing particles of single charge

The four solutions of Dirac equation corresponding to a free particle at rest is represented
by equation

- t
_(igme?) . {+1 forr=1,2
or €, =

v'(x)=0"(0)e * hif wing'y where the spinor ©*(0) is

i) | 0]
1
® |,

.

(A

© o ||

Physics (Code : 17) 12 Contd.



67.

68.

69.

70.

h

12

The Noether’s theorem is related to continuous transformation of coordinates with
(A) variation of action is non zero

(B) variation of action is zero, field functions and their derivatives are conserved
(C) field function is not conserved

(D) derivative of field function is not conserved

Entropy of ideal monoatomic gas is given as

(A) nklogc(f)+3nk B) nkloge(—%)+-5—nk
2 n 2
© nkloge(f)+lnk D) nkloge(i) Enk
2 B nt.2
%
where f=V(2n::;kT)

Second order phase transition is characterised by

(A) entropy is discontinuous at transition temperature

(B) no latent heat, continuous change in entropy, continuous change of order parameter
from zero as the temperature drops below transition temperature

(C) there is latent heat .

(D) the first order derivative of Gibb’s function changes discontinuously at transition
temperature

In case of white dwarf star of mass M in non relativistic case the radius R of star related

to mass as

(A) RoeM 5 B) RxM
1

2 o —

(©) RxeM = %

Joining two moles of two different gases by removing partition between them, the entropy
of joint system increases by

A) 2log2 B) 2nk

(©) 2nklog2 (D) 2nlog,2 which is Gibb’s paradox

At high temperature and low density the equation of state for ideal spinless ferrm gas is
given by :

PV 1 40 PV 1 )ﬁ
) sl ®B) —1-—

KT L% u 27 u

PV B ‘ PV S
(), =il D) e il

KT % y o .
where u=— and A=

v mkT

Physics (Code.: 17) . 13 : P.T.O.



o F

74.

75.

76.

J7.

78.

In case of Grand canonical ensemble the probability that a system has N’ particle is
proportional to w(N') which is a Gaussmn distribution of N’ centred abut N with a width
equal to AN which is equal to

KTN
@A) 2
v
b
- KTN
© |7%ex
|
Quantum Mechanical version of Liouville’s theorem is given by
oP oP
A) ih—=H ih—=[H,p] -
@A) i %~ P ®) > L]
., OP ., OP dp
C h—=H + H lh—=—
© i S D) it
where p is the density operator and H is Hamiltonian
3
2V _
The equation for entropy E=£N—Nlog N} 2x8 for Boltzman gas in
S - V| mkT
microcanonical ensemble is
(A) Maxwell Boltzman equation (B) Navier Stokes equation
(C) Gibb’sequation .. . - (D) Sackur Tetrode equation

The transfer gain ‘A_’ of an amplifier employing feedback is related to transfer gain A
without feedback is

A
@) A=A ® A-3
A
O ndx @k
where B is feedback factor

Amplifier has a voltage gain of —500. The gain is reduced to —100 on applymg negative

-feedback. Then the feedback factor Bis

(A) -0.004 e B) -0.008

(©) 0.005 : D) 0.003

The astable multivibrator has '

(A) two quasistable states (B) one stable one quasistable states

(C) two stable states (D) one put wave form is saw tooth type

Physics (Code : 17) M ot Contd.”



79. A wienbridge oscillator is to cover frequency range from 20 Hz to 20 KHz. The variable
capacitance has a value from 30 PF to 300 PF. The resistance values required to cover
the frequency range are

(A) 26.5 MQ, 265 MQ, 265 KQ B) 26.5 MQ, 53 MQ, 106 MQ
(©) 26.5 MQ, 13.25 MQ, 6.6 MQ D) 26.5 MQ, 2.65 MQ, 265 KQ

80. In case of differential amphﬁer the output voltage v, is related to difference between
voltage V, -V, as

(A)‘ Vo=1;—f(V2—V1) ®) Vo=%f‘vzl_vl
© Y =%j—[vz—v1]'2 , © Y =%f(vz—vl)2
where %i voltage gain of the amplifier system
81. Boolean ;dentity (A+B)B+C)C+A)=
(A) A+BC B) B+AC
(C) AB+BC +CA : (D) C+AB
82. Boolean expression Y = AB is the expression for
(A) NOR gate (B) OR gate
(C) XOR gate (D) NAND gate
83. Ifthe angle between incident x ray and diffracted ray is 40° then the angle of incidence is
(A) 60° : B) 40° :
©) 70° ) 20°
84. Madelung constant of ionic crystal having linear chain of ions of alternate sign is
- 2
@ =—Lpog2) ® -——(2log2]
4rme,, ro 4ne 1,
e? ¢ 4
©) —[3 log2] D) —[310g2]
My 1y : 4meg 1

where 1, is shortest distance between adjacent ions.

85. In case vibrations of one dimensional diatomic lattlce for K — 0 the two values of ® are
given by ¥

o eBonrfE
i 26
B) o,= |:2B( )] o_=Ka = iae
© o,= \[E
\} M
\/7 fufoop ¥
D) Oy =347 ©- [%(;'*ﬁ)]

Physics (Code : 17) 15 : : rL.O.




86. Specific heat at constant volume C, at temperature T as per Einstein Model shows

behaviour as
(A) C,=3NK,T B) C, T
1 | (o )
N (0] KoT
O K % & C, = 3NK 2 "
© v T D) B(KBTJ e

m(; — frequency
87. The density of states D(E) in three dimension is given by

4L( M V2 ' % A
A) D(E)——h—(ZE) ® DE- n(h)
/ }/ 2M/
© pwm=(3F) e ® 2= (3] e

Liis vollime E — energy
88. Ratio of thermal conductmty and electncal conductivity is

3(Kg i 3(Kg
i 2(e) | ® z(e')T
s ! ' 3&_)22
(C),z(e)T , v Z(e 3

where T is absolute temperature, K — Boltzman constant, e — charge
89. The effective mass of electron is (E being energy and k — wave vector)

el 7 1 d’E

A) W — e

A) [ P } ' ®B) 2 i

© W— ot B ¥ o )

dk? dk?

90. Lorentz field is given by

(A) E+ 3 B) E+ 3—P

€ . €

: P 3P

where E is applied electric field, P — polarisation dens1ty, &, — dielectric constant

Physics (Code : 17) ’ = 16 Contd.



91.

9%

93,

94.

95.

96.

The maximum magnetic moment in case of paramagnetic substance is
(&) pyNgJ ®) 1y NgJ@+1)

(©) pyNgP (D). ngNg

where p, Bohr magneton, J total angular momentum g is Lande factor

The London Penetration depth A(T)

(A) becomes zero at transition temperature

(B) increases to very high value at transition temperature

(C) At temperature less than T < T, penetration depth decreases and increases randomly
D) MT)e<T :

Carrier concentration of electron in intrinsic semiconductor varies as

A) éxp[(EF'Ec)KBT] , '(B). exP[(EF_EV%BT)

e exp(( > EC%BT) - exp(( . %BT)

where E — Fermi energy, E_ — Conduction band energy and E,, — Valence band energy

The mean square radius <> of nuclear charge distribution of nucleus of radius R is

@A) <> = -§-R2' B) <> = %Rz
€ <= ng D) <= —;—Rz

In case of deuteron problem
. (A) The necessity of tensor force was due to zero qudrupole moment.

(B) The tensor operator was not spin dependent.

(C) The tensor operator was expressed as S;, =3 6,'T |l o, -?)-81 -G,
where T = I—r-i T separation distance between proton and neutron.
r
o,, o, are related to spins of particle 1 and 2

(D) Average value of S,, overall direction is non zero.

Choose the wrong statement

(A) Positive and negative sign of scattering length mdlcates whether the system is a
bound or unbound state

B) For low energy the same nuclear potential can describe the singlet state scattering
of both n—p and p—p systems. -

(C) Heisenberg suggested that saturation of nuclear force can be explained by assuming
the existence of exchange interaction between nucleon pairs.

(D) There is no isospin invariance nor spin dependence in case of nuclear force.
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98.

9.

100.

Which statement is true? :

(A) SHe—B decay | $Li is governed by pure allowed Gamow-Teller selection rule

B) ?H - gHe +B~ is governed by only Fermi selection rule
©) 1‘;0 i—) '§N+ is governed by Gamow-Teller selection rule and Fermi selection
rule

D) gHei—) gLi decay is governed by Fermi selection rule

In Bethe Weizsacker formula for binding energy the coulomb repulsion energy term is
given by

3-8 2 3 ¥ fa2
Ry s R ; ® -
¢ ), 5 4megry A% ®) 5 4megr, (/A%)
3 905 2
(©) e 2 D) _ée_il
54neg, A 5 dmeory 4 14

* where R — Radius of nucleus is 1,A"%, Ze — Total nuclear charge, A — Atomic number

Fission process based on liquid drop model has features as _
(A) If coulomb energy is greater than twice of surface energy then the nucleus is stable

2
(B) If 2Eg = Ec, then critical value of (Z—J =50
e
72
/o
© It
o7
Al

g Gy
(D) The critical energy for fission does not depend on (—) / (—J
; C

<1 then nuéleus is unstable against spontaneous fission

A A
Pick up the correct statement :

(A) The difference between the masses of the particles of different isospin in a super
multiplet owe their origin to weak interaction :

(B) The weak interaction is due to exchange of photons

(C) The colour property of quarks are proposed to avoid failure of Pauli’s exclusion
* principle ,
(D) In the quark model the strong interaction is due to exchange of ® bosons.
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