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Paper - II
_ 5 . 3. Stokes theorem relates the
1.  The curl of a vector F is 2x. Identify transformation from :
the appropriate vector field F from the (A) Surface integral to volume
choices given below : integral

(B) Volume integral to line integral

(A) F=22% + 32y + 5y
(C) Line integral to surface integral

= AT A (D) Volume integral to surface

(B) F=3zy+5yz integral
]
(C) F=3zy+5yz
4. Match the following :

™ F= 2% + 5y.§ (a) Singular matrix(i) sum of the

diagonal
elements of a

square matrix
2. Match the following physical quantities :

in Group-I with their dimensions in | (b)) Adjoint of a (i) transpose of the
Group-1I : matrix matrix formed by
the cofactors of
Group -1 Group - I1I the elements of
(@ Energy @) ML2T-3 its determinant
.. 1mo1 (¢} Trace ofa (111) largest of any
®) Power @) ML™T matrix non-vanishing
(¢) Momentum (i) ML2ZT-2 minor of the
matrix
(d) Modulus of (iv) MLl1T-1
elasticity (d) Rank of a (iv) square matrix
matrix with determinant
{e) Viscosity (v) ML-17-2 Zero
Codes : ' Codes :
@ () (@ @ (o) (@) (b) (c) (d)
A) (i) @ Gv) (v) (D) (A (i) (i) Gv) @)
B @ (i) () (iv) @) B) Gvy () (@) (i)
(C) (i) @ (¢ @ @Gv) (€©) @(v) GiD) G1) (@
D ) @ G @ () D @ G 3G Gv)
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The eigen values of the matrix

100
011 are :
011

@A) 01,2
B) 0, -1, -2
© 0,1, -2
D 0,-1,2

The equation
¥(x)y () —xy () +2y(x)=3 1s a :

(A) linear homogeneous second order
ordinary differential equation

(B) non-linear homogeneous second
order ordinary differential
equation

(C) linear inhomogeneous second
order ordinary differential

equation

(D) linear homogeneous second order
partial differential equation

If f(s) is the Laplace transform of F(t),
then the Laplace transform of F(at) is :

(A) f(s/a) - (B) f(als)

1 1
o 33 ol
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10.

L

The mean of the Poisson’s distribution

P@) = m'e ™ is:
r!
m
@ = ® T
©) m D) r

The probability of happening an event

1
Alis 3 and probability of happening the

1
event B is e Both A and B events are

independent. Then the probability of
happening both events A and B
simultaneously will be :

1 3
@ 1 ® 3
7 5
© 1 ™ 3

The binomial expansion of (q+p)” is
given by

(q+p)n=qn+ncl c1n-—1pl+nc2 qn—2p2
+ + B, q" TPt + +p™

The mean of binomial distribution is :

vnpq

(D) nq

(A) npq (B)

(C) np

' B-16-17
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11.

If m is the mass and E is the total energy
of a free particle, the speed v of the
particle according to special theory of

relativity is :

12. In case of a linear triatomic molecule of

AB,

type, the relation between the

eigen frequencies w;, w, and w, can be
represented as :

A)
(B)
(©)
()

W) =Wy =w;

13. For a particle moving under a fixed
central force :

(A)

(B)

©)

(D)

Paper-I1

the motion of the particle is always
on a circular path

its kinetic remains

constant

energy

its angular momentum is

conserved

motion of the particle do not
confine to a plane

14. The Lagrangian of a simple pendulum

15.

of length 1 and mass m is ;

2
(A) L= %mlzﬂ + mgl (1 — cos6)

o2
(B) L=ml%" + mgl(l — cosh)

|
(©) = Eml 8 — mgl (1 — cosB)

o2
(D) L=mi%" - mgl (1 + cos®)

There are n number of particles of
masses each of mass m at distances
a, ar, ar?, ... , ar® units respectively
from origin on the X-axis. The distances
of centre of mass of the system from the
origin on X-axis for r=1 is :

a(r™ + 1)

A Xm = a(r — 1)

L ar’ + 1)

(B) nr + 1)

a(t™ - 1)

© X = ne— 1)

_a@? - 1)

D) Rem n(r + 1)

B-16-17



16.

17.

Match the following :

List -1 List - II
(a) Symmetric top (1) I;# I, =13
(b) Asymmetric top@i) I,=I, and

(c) Spherical top
(d) Rotator

i) I,=Ip# I,

Codes :

@ () (c) (d)
(@ O ) Gv) @)
®) @@y @ (v )
(O Gi) O @(v) i)
@) Gv) @ @iy G)

Assertion (A) :

If there is no external force on a system
of particles, then the centre of mass will
not move.

Reasoning (R) :

If net external force on a system of
particles, then the centre of mass will
not move.

Codes :

(A) Both (A) and (R) are true and
(R) is the correct explanation of

(A)

(B) Both (A) and (R) are true and
(R) is not the correct explanation
of (A)

(C) (A) is true but (R) is false
(D) (A) is false but (R) is true

_'Pape'r-II

18.

19.

20.

[T

The vector potential A related to the
magnetic field B by B=VxA. If the

magnetic field B is along the
z - direction, then the components of

—

A are:

(A) Ax=Ay=Az=0

B) A= —BY,Ay=AZ=O

(C) A,=-BZ AJ,=BY, A,=0

(D) A,=-BX, A =BY, A,=BZ

An insulating sphere of radius ‘a’ carries

. Y 2 2
a charge density p(t) = p (8" — r”) cost,

r < a. The leading order term for the
electric field at a distance d, far away
from the charge distribution, is
proportional to :

A) d-1 (B) d—2

(¢ d-3 (D) d~*

The electric flux density passing
through a hemispherical surface of
radius R placed in a uniform electric

field E with the axis parallel to the

electric field B .
{(A) 2wR2E (B) =RE
(C) 2wRE (D) wR2E

B-16-17
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!1. The electrostatic pressure at any point
on the surface of a conductor of surface
charge density o is :
(A) 0'31’&0 (B) 0'2/250

(C) dley D) 0‘2/60

2. A circular loop of radius ‘a’ carries a
uniform linear density of charge. It is
set in rotation about its axis with an
angular velocity, then the magnetic
moment of the rotating loop is
proportional to :

A) ad (B) a?
(&) a3l2 D) ad

13. Solution of Laplace equation in spherical
Polar coordinates contains :

(A) Bessel function
(B) Gamma function
(C) Associated Legendre function

{D) Neumann function

4. A sphere of radius R carries a

Polarization P(r) = Kr, where K is a

constant and r is the vector from the
center. Then the bound charges :

K .
4) 5 3K (B) KR, -3K
(C) KRZ —-3K (D) K, —3KR?
Paper-II

25.

.27,

28.

If n is the polarization vector and k is
propagation direction of a plane
electromagnetic wave, then :

(A) B n=-k

=1
Il
~

=0 (D) nxk=0

=

© n-

A dielectric material is placed in an
electric field E;,. The direction of the
depolarization field Ep 18 :

(A) in the direction of E,
(B} opposite to E,

(C) perpendicular to E,
(D) at an angle to Eqy

The first excited state of hydrogen atom
in four-fold degenerate. The four
degenerate states are :

(A) 1200>, 1201>,1211>, 12, 1, ~ 1>
(B) 1200~>, 1210>, 1121>, 1211>

(C) 1200>, 1210>, 1211>, 121, — 1>
(D) 1000>, 1200>, 1211>, 121, — 1>

The expression for the differential

Fal
operator Lz 1in spherical polar
coordinates is :

k) nd
@ 3 ® g
. 9% 3
o —ifi—
© o @) -ing

B-16-17




29.

30.

31.

32.

In linear harmonic oscillator problem,
if a* and a are creation and annihilation
operators, then the commutator [a, a*]
is :

A4 o
()

(B) hwa'
hwa o 1

Which of the following is not true ?
(4 [L, LA=0

(B) [Ly Ly]=ifL,
(C) [Lx' Lz] = ihLy
@ Ly, L] = ifL,

A o
If two operators A and B commute
with each other then they :

(A) are equal

(B) have the same eigen values

(C) possess a complete set of
simultaneous eigen function

(D) are null operators

Let |,> is the wave function of the
ground state. If |{;> be the trial wave
function of the excited, then the energy
of the excited state can be determined
provided :

A) <yl > =0
(B) <pi¥> =1
(C) <yl ¥, > is not determined
(D) None of these

Paper-II

33.

34.

35.

36.

OO N

In Dirac notation |A> <B| can be
represented by a :

(A) C - number
(B) Column matrix
(C) Row matrix

)

Square matrix

2
If W(x)= \E sin (Pz—x) is the wave

function of a particle moving along
x-axis in the region 0 < x < L then the
expectation value of its momentum is :

(A) =zero (B) negative

(C) positive (D) infinity
A microcanonical ensemble represents:

(A)  a system in contact with heat

reservoir
(B) an isolated system in equilibrium
(C) a system that can exchange

particles with its surroundings

(D) a system under constant pressure

The change in Entropy is :

(A) Positive in a reversible process

(B) Negative in an irreversible
process

{(C) Positive in an irreversible process

(D)

Negative in a reversible process

B-16-17
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37. In an isothermal change, the internal
energy of molecules :
(A) does not change
(B) increases
(C) decreases
(D) exponentially increases and then
abruptly decreases
38. If a given degree of freedom appears
quadratically in the Hamiltonian, then
the average contribution to the total
energy due to this degree of freedom is :
1
(A) KT (B) EKT
3 5
KT =KT
© 3 ™ 3
39. The ensemble average of an operator is
given by :
Tr (™ BHA)
<A> =2 -
(A) Ty (e” BH)
(B) <A>=Tr(e PH) Tr(e—BH 4)
-BH
(C) < A - -rI‘r—(e_T)..
Tr (™)
(D) <A>=Tr(e PFH )
Paper-II

40. An ideal gas expands reversibly from

41,

42.

volume V, to V, at a constant
temperature. The change in entropy
is : :

(A) =zero

(B) nRTIn (-‘\%J

() nRln (%i)

Equipartition theorem is valid :
(A) Onlyin M - B systems
(B) Only in B - E systems
(C) Onlyin F - D systems

(D) In all systems

S=KgInW is the well known Boltzman
equation where W is the thermodynamic
probability. W can take the values
from :

(A) Otol (B) Oto=

(C) 1to » D)

— o to

B-16-17




43. To have the Tunnel phenomenon in a
diode :.

(A) n-type fermi level should be below
the conduction band and p - type
fermi level should be above the
valence band

(B) n - type fermi level should be below
the conduction band and p - type
fermi level should be below the
valence band

(C) n- type fermi level should be above
the conduction band and p - type
fermi level should be above the
valence band

(D) n-type fermi level should be above
the conduction band and p - type
fermi level should be below the
valence band

44, Negative feedback in amplifier
increases :

(A) gain

(B) distortion

(C) bandwidth

(D) output impedance

?ap_érﬁ-ll

10

O AR

45. A counter circuit counts from 0 to 2048.

46.

417.

The number of flip flops used are :
(A) 10 ® 11

(© 12 (D) 13

The output of an exclusive — OR gate
18 :

(A) AB+AB
(B) AB+AB
(C) AB+AB
D) AB+AB

The instruction LXIH, 2050 in 8085
microprocessor means :

(A) Loads 2050 into HL register pair

(B) Loads 2050 into H register

(C) Loads 2050 into L register

(D) Loads 2050 into Accumulator

B-16-17
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48.

Match the List - I with List - II and

choose the correct answer :

90. ' A set of readings has a wide range and
therefore it has :

(a) MVIA, 2C W J ump to 20560 if (A) Low precision
the accu.mulator (B) High precision
content is not
zZero (C) Low accuracy

®) JNC 2050 (i) Move (D) High accuracy
Immediately
2C to A register -00o0-

(c0 MOVA M (iii) Jump to 2050 if
the carry flag is
reset

(d) JNZ 2050 (iv) Move the
contents of
memory to the
accumulator

Codes :

@ (b @ @
(A) (i) G) Gv) @
B) Gv) @) (D) Gi)
6 () @i Gv) @)
@) Gi) @v) @) (i)

49. For the given circuit the output
waveforms at point A and point B are :
Rs
Rs —W—
W - —
Co

Cl_l_

L

R;
14

—:[ |

(A) At A = Rectangular wave; at
B= Triangular wave

(B) At A = Triangular wave; at
B= square wave

(C) At A = Saw-tooth wave; at
B= Triangular wave

(D) At A = Triangular wave; at

B= Saw-tooth wave
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Space For Rough Work
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