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PHYSICAL SCIENCES
| PAPER II
Note :—This paper contains fifty (50) multiple choice questions, each carrying two
(2) marks. Attempt all of them.

1. Which one of the follovéing is a scalar quantity ?

(A)' Area (B) Pressure
(C) Moment of Inertia D) Potential Energy
2. Considering i = -‘71, the value of i could be :
@A 1 L ®
© ilV2 D) -1+
3. The result of scalar triple product V.V x V is :
@) vy . ® vV
©) VxV . Mo
4. The Fourier series of ran odd function f(¢) of peried T is :
(A) Fourier cosine series ) . (B) Fourier transform
(C) Fourier sine series = (D) Not possible |
5. The number of independent solutions of a given third order differential equation
is : ‘
@A) 3 S @
©) 9 (D) Infinite

6. A chargeq, is fixed at the origin of coordinates. If another charge g, is placed
- at a distance r from ¢, al;d if the electrostatic potential is taken to be zero
at a point s from g, and if this point lies between the line joining ¢, and

g, then the electrostatic energy of g, is :

(A) _qIQ2 + q192 (B) g_ﬂz_ + glg_z.
s r . 8 r

(3]
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7. The kinetic energy of a.particle in terms. of cqordinates r and ¢ = sin 9,
| where r and © are polar coordinates, is :

R : 0.2
1 .2 22 1 .2 r‘q
@ 5m (2 + ) (B 2m(r ¥ 1_;,(12]
1
() —%m (f'2q2 + r2q2) i) om (r2 + r262q2)

8. The, Lagréngian

L =; mx? + axxt,

DO

‘ :
where m is the mass of the particle and a is constant, describes the motion
of the particle under potential energy V proportional to :

. 1
(A) x _ (B) —
| x
1
(C) «2 (D) 2
9. The total energy of a particle movmg in an attractlve inverse square force
field is given by ‘ IR R o
E=,lmr"2-£+ 12,k>0. _ b
2 r- 2mr » . ;

The turning points of the motion are 'given by :

, l2
'(A)E=0 B) r = —

2
©Ee-=--£,!
: r o 2mr? « '
10. A beam of charged pions leaves an' accelerator target at a speed of 0.99 c.
The halflife of pions is 1.77 x 108 s. The beam' intensity will drop to half

its original intensity at the following distance from the target :

(D)l—

(A) 53 m B 39 m
(C) 530 m . (D) 390 m
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11.. The dispersion relation of a wave is given by

Cw® = R+ R,

where ¢ and kb» are constants. The group and phase vélocities'mspéctively

are :
2 2
E w L w ck
A) R W o ‘ w e
A w' k (B) w
c w2 2k
@z Paris

12. A point particle is scattered by a rigid sphere of radius R. The total scéttering

cross-section is :
(A) 16nR2 ’ B " (B) 2nR?
(C) 4nR? o (D) nR?

13. Listed below are four Ma_xwell’s equations of electromagnetism. If magnetic

monopoles exist, which of these would need meodifications ?

e

@ €7vxfl=3+%—t2’ (izf)ﬁgﬁg_%l;f
@ii) V-D = p . (v) V.B =

(&) Only Giv) (B @ and Gi)
(© () and (i) (D) G and Gv)

14. If.an electric field is given in a certain region by E_ = 0, E =0, E, = kz,

where % is a nonzero constant, which of the following is true ?
(A) There is a charge denmty in the reglon

(B) There is a time-varying magnetlc field assoc1ated w1th 1t
(C) The electric field cannot be constant in time R

(D) This electric field is “impossible

Phy. Se. II _ 5 | -P.T.0.



15,

16.

17.

18.

19.

A circular loop of radius R, carrying a current‘I, lies-in:X-Y plane with its
centre at the origin. The total magnetic flux in the x-y plane is :

(A) Directly proportional to I Q(B)_ Directly lproportior;a_l to R
(C) Inversely proportional to R (D) Zero

Which of the following- is not part of Maxwell’s_ equations ?

A) F = q@E + 5 x B ® V-E = plty

_B

© VB =0 | | @ VxE=-=

A charged particle of mass m enters a region of uniform magnetic field B with
velocity ¥ making an angle of 30° with the direction of the magnetic field.
The path of such a particle is :

(A) Circular (B) Parabolic
(©) Helical o | (D) Sinusoidal
The scalar and vector potentials are given by .
® =0 A = alet - IXD2E, |X] < ct
=0 o 1X] > et

.where a is a constant. The electric field then is :

(A —(ct - |XDE, |X] < ¢t 0, |X] > et
B) 0, |X| < oty —(ct — |XDE, |X| > et
(©) ~2aclct — | XDk, |X) < ct; 0, |X| > et

D) Zero T

_ The frequency of a television transmitter is :

(A) 100 kHz . ® 1MHz

© 10 MHz (D) 100 MHz

Phy. Se. IT _ o 6




20: If a charged particle g is moving in a circular path of radius R under .the
action of a constant magneti¢ field B, then its momentum is given by :

p? .
1 .2
- —B B =
()2m 2ig (B) p = gBR
‘ 1 ; : , [ L
©) p=—= - (D) p = ygBR"
P =
21. Total power radlated by an accelerated charge is" proportional to (¢ =
acoeleratxon) o
@ a . ®ar
(C) a?! : . (D) a?
22. The wave vector k of propagation of electromagnetic wave in a plasma is.
~ given by : "
k2 = -C-lf (0)2 - (l)f,),

where w, is the constant plasma frequency. The group veloqity is given

by :
C - 2
(A) 7z B :) 0(1- 9%)
wes. . W
1- £ | |
-] -
: 022
€ ¢ @D Ci1- ——g—]
0, o
23, Which one of the following is an admissible wave function of a particle ?
1 .
A) —— (B) ™
) x? + a?
C) e . (D) #?

Phy. Sc. II 7 . PTO.



24.  Which one of the following is an eigen function of linear momentum operator
. in one 'dimengiqn,,,with -a positive eigenvalue hk 7. ;.

(A) cos kx | (B) sin kx
©e . Dew
25. A system is known tobe in the normalized state described by the wave function .

1 :
v, 9 = 7= {67 + ¥§ - 2¥g},

‘where Y/™(0, ¢) are the spherical harmonics. The probability density of
finding the system in a state with azimuthal quantum number m = 3 is :

A) 0 " (B) 1/15
© 1315 ... - D) Ue
26. - The number of degenerate states for the first excited state of hydrogen atom
is :
A) 2 (B) 3
© 4 | ®) 9 |
27 . The ,sphéricalj '}:laxlmonics Ylm ®, 9. alje the eigen Q‘funvctions of : |
(A) L? and Lz (B) L, L, and L,
© Land L, | (D) L? and L,
28. In fhe Hamiltonian of anharmonic oscillator
H = -p-2- + -}-rr.thx2 + Ax?
S 2m 27 ’
the perturbation term is : |
@ f% | o (®) %/mwz. 2
© 3w . o

Phy. Sc. II - 8



29.

30.

31

32.

- 33,

34.

-.

:For angular -momentum J, in the quantunmi mechanical eontext the value of

the commutator [J, + J + d), % is :
(A 0 . (B) ind,

©) ind, - () iR,

IfR and T are the reﬂectlon and transrmssxon coefﬁments of partlcles lnmdent

~on a potential barrier, one can expect :

@R=T o (B)R+T-.0

© R+T=1 . oT-

In the first Born approximation, the scattenng amplitude is :
{A) Real (B) Complex

(C) Imaginary (D) Zero

The total wave function of a system of N eleétrons is :

(A) Symmetric

(B) N x N determmant

_(C) N-1x(N=+1 determmant
" (D) N determinants’

Consider the two isotopes He and ‘He. Bose-Einstein condensation will take

place in : t -
(A) both the isotopes = = (B) Neither
- (©) *He (D) *He

Which law of thermodynamics states that at T .= 0,S=0:
(A) Zeroth law " (B) First law

(C) Second law : *: (D) Third law

Phy. Se. II 9 : PTO.’



35.

If the Debye temperature of a solid is 2500.K, then at 27°C the specific

7 heat :

(A) will be that given by Dulong-Petit’s law
(B) will be less than that given by Dulong-Petit’s law

() w1ll be more than that given by Dulong-Petlts law

2

37

38.

39.

Phy.Sc.II 10

(D) w111 follow Emstems theory

Four fermions are to be distributed amongst five energy states mcludmg spin.
The number. of poss1b1e ways for such distribution is :

(A) an‘ (B) Eight
(C) Ten foE e (D) Five

A vessel contains 7 balls ‘The number of ways in which we can first draw
2 balls, then 3 balls and finally 2 balls from the vessel is .

(A)‘ w o e - (B) Bl
il o vi
© sremr B T

A closed thermodynamlc cycle is described in a clockwise dlrectlon in the
P-V diagram with volume V. plotted along the X-axis and pressure p
along the Y-axis. The work done by the system, the heat energy absorbed
by the system and the change in the mtemal energy of the system are,

‘respectively :
(A) Negative, positive, zero (B) Positive, negative, zero
(C) Positive, zero, negative (D) Positive, positive, zero

The entropy S of a system is related to the number, Q, of microscopic states

accessible to the system: by K = Boltzmann const.) :

A) S=InQ . ®S8S=Khea

In Q




40.

41.

The ratio of specific heat at constant pressure and at constant volume of -

an ideal diatomic gas, when no vibrational degrees of freedom are excited,

18 :
(A) /5 ) (B) 5/3
C 97 (D) 9/5

The pressures of ideal Bose and Fermi gases at absolute zero are,

respectively :

(A) Zero, Zero
(B) Zero, Non-zero
(C) Non-zero, Zero

(D) Non-zero, Non-zero

42. A photomultiplier can detect a feeble optical signal because of :

(A) The shape of its photocathode
(B) Multiplication of the output pulse
(C) Multiplication of secondary electrons

(D) Multiplication of photons

43. Precise value of h/e can be obtained by :
(A) Thomson’é method (B) Millikan’s method
(C) Bragg's method (D) Compton effect
44. Diffraction pattern for different isotopes will be different for :
(A) X-ray Diffraction (B) Electron Diffraction
(C) Optical Diffraction (D) Neutron Diffraction
Phy. Sc. II 11 | PT.O.
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45.

46.

47.

48.

49.

50.

Hall coefficient of 5 mm wide and 1 mm thick strip of InSb was found to
be 4 x 10~ m3c!. When it is placed in a field of IT Hall voltage was found
to be 40.7 mV for 100 mA current passing along the sample. For the same
amount of current if width is doubled and thickness is halved, then the voltage
will be :

(A) 40.7 mV (B) 814 mV

(C) 20.35 mV D) 10.17 mV

For low pressure measurement between 108 - 10! torr, the suitable gauge
is :

(A) Thermocouple gauge (B) McLeod gauge

(C) Penning gauge (D) Hot cathode gauge

‘The operation of an ionization chamber is comparable to that of a :

(A) Scintillation detector (B) Proportional counter
© .Solid state detector (D) G. M. counter
Pulse height analysis cannot be used with :

(A) Proportional counters (B) G. M. counters
(C) Scintillation detectors . (D) HpGe detectors
Standard deviation is a measure of :

(A) Goodness of fit

(B) Reproducibility of measurement

(C) Time dependence of measurement

(D) Deviation from the standard value

A charged particle in a magnetic field :

(A) gains energy - (B) loses energy

(C) does not gain energy (D) gains momentum

Phy. Sc. I1 12
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