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An object is dropped on a cushion. from a
height 10 m above it. On being hit. the cushion
is depressed by 0.1 m. Assuming that the
cushion provides a constant resistive [orce. the
deceleration of the object after hiting the
cushion. in terms of the acceleration due to
gravity t:

(A) 10g (B)

th
<
o]

(C) 100¢ (D)

(1<

The differential equation of the orbit for
planetry motion is givenas :-

(A) ll_l.l _ m

— = - f(y)
AR VAT
It in
b ()
(5) o) - H /LL !
du . ]
do T u
/:Ll 7l
e
vl V4

{Here symbols carry their usual meaning)

(C)

What is the maximum angle of scattering for
equal masses in an elastic collision laboratory
syvstem: -

(A) /2 (By n

(Cy 312 (D) 2=

The relationship between the impact
parameter (b) and the scattering angle (0) in

Rutherford experimentis: -

zz'e cosecH 2

(A) /7 = -
nivT

A 77 o cotd -

B ety

&) miy

< 77 ¢ cod |
h = —————

\ ma

(D) »h= 22_ sin/,
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Abead slides on a wire in the shape of a cveloid

described by equationsx =a (0-sinf)and v =a
( 1+ cosB) where 0 £ 0 < 27, The lagrangian
function is :-

(A) L= ma (1-cosB)

(By L=mga(i+cos)
(C) L=ma’6" (1+cos0)+ mga(l-cosd)

(DY L=ma 6 (1-cosB)-mga(l+cosh)

The Hamiltoman corresponding w0 the

J.agrangian L=ax"+ by - kxy is

() !L*i
20 25
P+ D

‘B) deth
.

(S
4a 45
f) et

(D) [[ [\‘A\\

4ab )

The Poisson bracket | x.xp,_-yp, ~ ax + by’!

withaand b as constants is equal to

(."\) I) (13) X

\

(C)y (DY P,

Hamiltoman canonical cquation of motion for

aconservative systemare

g, OH dp H

(A) — = ==
i p dt - oq

( B) ﬂ = (:_H_ ilfL _(:_]_—1_
dr o Op, di (g
dt - p cioay,

) da, éﬁ_ —dp, ‘T[i
di Op, dro g
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21. Laplace transform ofsinatis:
a a
(A) - B) ==
ST ST +a
—a al
© i ®) s +a
22.  Which ofthe following statement is not true:-

(A) The rank of the resultant tensor of the
product of the two tensors 1s product of
ranks of both tensors

(B) Two tensors are said to be reciprocal to
each other if their inner productis equal to
unit tensor

(C) Two tensors are called conjugate tensors if
they are symmetric as well as reciprocal.

(D) Scalars are tensors of rank zero.

A silicon diode is in series with a 0.1 kQ
resistor and a 5V battery. If the anode i3
connected to the positive battery terminal, the

cathode voltage with respect to the negative

battery werminal is -
(A) 0.7V (B) 03V
(C) 5.7V D) 43V

24.  The change in collector current in a transistor

in its commeon emitter mode is , when a

change of 4mA is done in base current. Given

currentamplification a=0.9
(A) 16 mA (B) 26mA
(C) 36mA (D) 46mA
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25.  The value of voltages across load resistance

V,, V. and V for the given transistor are :-

R,=25kQ

(A) V,=6V;V,=4V;V, =2.975V
(B) V,=3V:V,=2V;V,.=2.975V
(C) V,=4V;V_=2.975V;V,, =6V
(D) V,=2V;V,.=2.975V;V, =3V
26.  AFEThas L =3mA, V,=-4.25V. Find I, for

V=-2.5V

(A) 0.169mA (B) 0.508 mA
(C) 0.34mA (D) 0.676mA
27, WhenR =R =R~ R, the output veltage of an

OP-Amp circuit as shown in figure is

(A) Vo = '(VI + V:)

(B) V,=V,V,

I"iy Vz L._

(D) V,=

1 "2 2

(C) Vo= ;

P.L.O.
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41.

In a grand canonical ensemble, a syvstem A of

fixed volume is in contact with a large

rescrvoir B. Then-

(A) Acanexchange energy only with 13,

(B) Acanexchange only particles with B.

{(C) A can exchange neither energy nor
particles with B.

(D) A can exchange both energy and particles
with B.

Which of the following relation between

internal energy U and the canonical partition

function 7. istrue?

(A) U= 7{7[105_'.—] (B) (.:":Aj_.:)"?%[log:]

(C) U=k, Tlog:

(D) U :kﬁ)"%{f[log:]
{

G

A second order phase transition is

characterised by -

{A) Alatent heat

(B) Adiscontinuous change in its specific heat

(C) Achangeinvolume

(D) Irreversible behaviour during warning and
cooling

In an ideal gas obeying Maxwell-Boltzmann
statistics there are N number of particles at
temperature T. The heat capacity at constant

volumeisequal to -

(A) Nk, (B) 3Nk,

(C) 3/2NK, (D) 1/2NK,
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Consider black body radiation contained in a
cavity whose walls are at temperature T. The
radiation is in equilibrium with the walls ot the
cavity. If the temperature of the walls is
increased to 21 and the radiation is allowed to
come to equilibrium at the new temperature.

the entropy of the radiation increases by a

factorof -
(A) 2 (B) 4
(C) 8 (D) 16

Consider the Fermi - Dirac distribution
function AE) at 300k where E refers to
Energv. If I, is the Fermi energy. which of the
following statement is true-
(A) () iszero
(B) Ak isequalto 1/2
(C) Ak, isintinite as k£ decreases below E,
(D) Stateswith E<E, are tilled completely.
A svstem consists of three spin half
particles. the z component of whose spins
S(1). S(2) and S(3) can take any value
+1/2 and -1/2. The total spin of the svstem
i1sS,=S,(1)+S,(2)+S,(3). The total number
ofpossible microstates forthissystemis-
(A)3 {B) 6
)2 (D) 38
Consider a system of 2 identical particles each
of which can be in any one ot 3 single particle
states. The number of statesr of the system are
possible in Bose Einstein statistics.
(A)9 (B) 3
{C) 6 (DY 1

P.T.O.




tn
n

h
~.k

For a tvpe I super conductor. the surface
energy 1s -

(A) always positive

(B) alwaysnegative

(C) dependsonits T,

(D) doesnotdependonisT,

The Hall effect in solid state physics is used to
measure -

(A) ratio of change of mass

(B magnetic susceptibility

(C) The sign ol the charge carrier

(D) Fermienergy

The differential form of Gauss's law in CGS
SVSIemis -

ﬂ

(—11
Il
=
<N
P
Il

(A) V.T

() V.E= & (D) VyE= LD
& ¢ oo

Foraplane electromagnetic wave given by
[:, =acosmxcosoct:
H =-asinoxsinoct

The instantaneous value of Povnting
vector will be -
(A) a’sin2 mxsin2 mct
(B) . sin20xsin 2met

(Cy -a sin2mx sin 2mct

(D) _"’f{sin 2mx sin 2¢ct

The potential which exhibit the dependence of

the potentials on the velocity ot the particle is

knownas-
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{A) Electric potential

(B) Magnetic vector potential

(C) Lienard- Wiechertpotentials

(D) Electromagnetic scattering potentials

Consider the reflection and refraction of a

plane wave at a dielectric interface. Which of

the following 1s true -

{A) The Ifrequency of the wave does not
change.

(B) The cnergy of the wave doesnotchange,

(C) The polarization does not change

(D) The momentum of the wave does not
change.

Larmour formula tor the power radiated by a

non-relativisticallv accelerated charged

particleis given by -

- I
| r 2000 2eTa
(A) 1 e By — -
TE L2 ¢ ] 3¢
l _2 c:a—é | (2 ¢ L(:?
(3 dn= 3o (D 42 SIERCHN

The electrostatic energy of a svstem of sphere
of radius r with uniformi charge density q

withinitis givenby -

(A) L B L
=1 2
(C) 34 )
S -

Which one of the Maxwell's equation umplies
the absence of magnetic monopoles?
(A) div = (B) vi=o0

. ; _ R -
(CY bl -— (I ert'lff:Liw wJ
. of ¢

;‘“14




68. A Hermitian operator is represented b\ the
A
matrix Q=0 J
2
Which of the following are eigenvalues?
(A) 1.2
(B) 1.-1
(C) 1.3
(D) 1.3
69. Suppose put a delta-function bumb in the
center of the infinite square well:
)
H'=ud (,\‘— !
o
b -/
Where o 15 a constant. | Consider the
unpertubed wave function v, (v)=,[=sin; e “] '
a oy
The first - order correction to the allowed
energies is:
2o
(A —=n
0 ”
. , o
(B) isin‘(-n—-[- ‘
a "2
() —(@n=1)
c[
200
(D) —
a
70. Letaspin -% particle 1s in the state represented
_ . 1 [T+
by the normalized spinor W :T
N6 2
in the eigenbasis of 57 and §. . If we measure
the z - component of the spin. what is the
probability of getting - éfz ?
136 - PHYSICS il
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(A) =
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€ -
o
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A free particle with initial kinetic energy E and
de Broglie wavelength 7. enters a region in
which it has potential V. What is the particle's

new de Broglie wavelength?

; /’,\‘!1
Pl
& AT

P

By R(E-1)
- -2

/ Y

(Cy -]
‘ . J©
D) gt

Asvstem whichis initially in the state
fll (1= 0% = (V2] ) 1 3o food 4} )T

wheretd)”)are cigenstates of the system's

Hamiltonian such that # l‘i’n V=g Id)‘_j y.wher

n=1.2.3and4.

The state jw (); at any later ime tis

(A)

() =e, (V2o )443
e e, /ﬁ

(B) l\|! ([)) = (\E’(b] >€ il h +\/§ ¢:>e gt b
d); >e—1‘h‘:,,l‘h 4 (1)4 >() Sl b )/ \/7

(€ |w@y= (ﬁ‘(b] b g ye
+‘¢ ye Tl he Tt )/ﬁ

(D) \\11 (l)) =g, (\/5‘431 S+ 43
0. Y

¢+ 0],

N’

+

d-5+9[.

+16
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Consider the following statements for the spin-

orbit interaction:

(I}, Spin - orbit interaction becomes stronger
with increasing Z.

(11) In the spin-orbit interaction for hydrogen
atom, the magnitude of the internal
magnetic field magnetic field B acting on

the spin magnetic dipole moment of the
electronis ofthe order of ~1 Tesla.

(IIT)Spin-orbit interaction is responsible for
splitting of the ground state energy level
of'the hvdrogen atom.

Whichofthe abo\'é statements are TRUE?

(Ay landllonly

(By  landIlonly

(C) Ilonly

(D)  [and{Ilonly

Consider a svstem of four nonidentical spinl/2

particles. The possible values of the total spin.

S of this system and the total number of

angular momentum cigenstate is :

(A) S =0.1.2; and total there are 8 angular
momentum eigenstates.

(B) S =0.2: and there are total 8 angular
monientum eigenstates.

() S = 2; and there are total 5 angular

momentum eigenstales‘

(D) S=0,1.2: and total there are 16 angular

momentum eigensmles .
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80.

Which of the following orbital angular
momentum eigenfunctions, Y, (0.9).
corresponds to a state in which the operators
As a . 2

LLand L, have eigenvalues 6h™ and -h

respectively?

(A) Y. (6.4

By YL(0.9)

(C)y YL (O.0)+FYL(0.4)]2

D) Y.'(0.9)

Consider a nuclide whose radius 1s 1/3 (one

third) ot the radius of nucleus of osmium

isotope ]::OS. The mass number, A of the
nuclideis:

(Ay 21

B) 9

(C)y 63

D) 7

P.T.0.
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Which of the foliowing is not a desirable
property of an ideal scintillation material for

detectorapplications.

(A) It should convert the kinetic energy of

charged particles into detectable light
with a high scintillation etficiency.

(B)  The light vield should be proportional
to deposited energy over as wide a
range as possible.

(C)  The matenial should be transparent to
the wavelength of its own emission {or
good light collection.

(D) The decay time of induced
luminescence should be large so that
targe signal pulse can be generated.

A cvclotron is operated at an o‘scillator

frequency of 15.2 MHz. What is the magnitude

of magnetic field B (in Tesla} to accelerate a

proton (Mass of proton M = 1.67x1 0" ke)?

(A) 82
(B) 103
) 1.0
(D) 2.3

136 - PHYSICS
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The magnitude of binding energy of the last
neutronin -Nis:
[The values of atomic Masses: M( ny =

1.0087amu. M( "N) = 14.0031 amu,

M( IN=15.0001amul.

(A) 10.8985 MeV

(By  0.0117MeV

(C)  1.0204 MeV

(Dy  7.5678MceV

The following terms may be contribute to the
expression for binding energy of'a nucleus:

(I) Volume energy
(1) Asymmetric energy
(Ifl)  Pairingencrgy

(IV)  Surface energy
(V)  Coulombenergy

The contribution of terms to the mean binding
energy, in the liquid drop model of nucleus s :
(Ay  AlLLLILILIV.and V

(B) LILIV.andV

(C) LIVandVonly

(D) LIL I and IV only

P.T.0O.
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Spectroscopic measurements at very high
resolution show that the ground state level of
the hydrogen atom is splitinto two levels (i.e.,
the frequency of the photon emitied in the
transition = 1420 MHz). This splitting of the

level takes place because of:

(A)  Lambshilt

(By  Hyperfine splitting

(C)  Spin-Orbit Coupling

(D)  Weak - Iicld Zeeman Effect
Ifahvdrogenatomis placed inamagnetic field
which is very strong compared to its internal
fleld, its orbital and spin magnetic dipole
moments precess independently  about the
external field. and its energy depends on the

quantum numbers m, and m_ which specify

their components along the external tield
direction. The strength of the external
magnetic field that would produce an energy
difference between the most widely separated
n = 2 levels which equals the difference
between the energies of the n=1 and n=2 levels

inthe absence of'the fieldis:

(Use: En=-13.6/n" eV and u“:()l"/'_\; 107TH
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(A)  44x107T
(B) 8.8xI0°T
(Cy 8x10'T

(D) 44x10'T

In ihe nuclear magnetic resonance (NMR)
spectrum of CH,OMH. the hydrogen nuclei in
the OH and CH, groups have slightly difterent
resonant frequencies in the same magnetic
field. What is the possible reason for the

separation between resonance peaks?

(Ay  Carbon and oxvgen have nucler with

spin.

(B)  Scalar Coupling

L
(C)  Carbon and oxygen have a different

number of protons in their nuclei.

(Dy  Chemical shift

Which of the following statements is TRUE
for a Stern-Gerlach experiment?

(A) If a beam of free electrons is sent
through a Stern-Gerlach magnet. then
the beam will be splits mmto two
components according to the two spin

orientations.

(B)  In the Stern-Gerlach experiment. the
average force acting on the magnetic
dipole is proportional to 6B,/¢'z. where
z 1s the coordinate axis in the direction
of increase of the field strength. and
&B /ézisthe rateat which it increases.

P.T.O.
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