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- PHYSICAL SCIENCE
Paper II
Time Allowed : 1-}‘- Hours| (Maximum Marks : 100

Note :(— This paper contains fifty (50) multiple choice questions. Each question
carries fwo (2) marks. Attempt All of them.

% 0! The first supercomputer in India was named -
(A) Saga 220 ~ (B) Param 8000
(C) ENIAC (D) Param 6000
2. One byte equals :
(A) 4 bits (B) 8 bits
(C) 16 bits ' (D) 82 bits
3. LINUX refers to a :
(A) . malware (B) firmware
(C) application programme (D) operating system
4. Language commonly used in Android applications is :
(A) C LT B e+
(C) Java (D) Php
5. Which one of the following is not a secondary storage medium ?
(A) Pen drive (B) Floppy disk

(C) Internal hard disc (D) Random Access Memory
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6. The matrices ;
0 1 0 ~I 1 0
M, = ] M, = M, =
1 0 i 0 0 -1

(A) traceless but not hermitian

‘are

(B) hermitian but not traceless
(C) traceless as well as hermitian
(D) neither traceless nor hermitian
7. Consider two complex functions f,(z) = z* and f,(2) = z* of a complex variable
zZ=x+ Ly :
(A) Both fi(z) and f,(z) are analytic
(B) fy(2) is analytic but fy(z) is not
(C) [fo(z) is analytic but f1(z) is not
(D) Neither f;(z) nor fy(z) is analytic

8.  For a scalar function g(x, y, 2), Vo.dr 15 °
o - —
(A) -é;Vr (B) v r
d¢ .
(C) e = (D) dd
9. Given that Fourier series for a periodic function is expressed as :

fx)=a, ¥+ Y, a, cos nx + 3, b, sin x
f-1 n-=1

If the function flx) is an odd function of x, then :
(A) ag=0, a, =0 for all n (B) a, = 0 for all n
(C) ap=0,b6, =0 for all n (D) &, = 0 for all n

T.B.C. : 26/15/ET—II . 4
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10. For a linear oscillator satisfying the equation :

2

_°.Y_+y=0

if one of the solutions is y,{x) =sin x, then the second solution is :

1 ' "
A sin x (B) sin x
(C) - cos x (D) tan x

11. If the mass and radius of a planet are four times those of earth, the

acceleration due to gravity on its surface will be :

(A) same as on earth (B) twice that on earth

(C) four times that on earth (D) one-fourth that on earth .
12. A planet is going around the sun i.n a circular orbit :

(A) The kinetic and potential energies of the planet are equal

(B) The kinetic and potential energies of the planet are equal in magnitude
but opposite in sign

(C) The potential energy is negative and twice in magnitude of the kinetic
energy

(D) The potential energy is negative and half in magnitude of the kinetic

energy
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13.

14.

A particle A of mass m and velocity v collides with a stationary particle B of
mass M and comes to rest. The kinetic energy of B after collision will be :

w

Xz a 1m

=M Lm0 %
A) FM* ® 537"
(C) L mi? §9)) lﬂzu*

2 2 m

A particle of mass m moves in a circle of radius r in a verticle plane. It has
just enough energy to reach the point B in the diagram. The velocity of the
particle at point A is :

B
‘A

(A) 2gr (B) f2ar

© Jer D Jear/2
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15.

16.

17.

18.

A bullet of mass 0.1 kg moving with a speed of 102 ms™! comes to rest in

a block of matter in 0.1 s. The force of friction on the bullet is :

(A) 100 N (B) 50 N

(C) 200 N (D) 10 N

- - o

Invariance of a dynamical system under space translation, 7 — r + @ implies

the conservation of :
(A) total energy (B) kinetic energy
(C) momentum (D) angular momentum

Two particles are moving in opposite direction, each with speed ¢/2. As seen
by an observer attached to the rest frame of one of the particles, the speed

of the other particle will be :

(A) zero (B) ¢

(C) 05e¢ Y (D) 08¢

A particle’s mass has become twice its rest mass. Its speed is :
(A) ¢ (B) 05 ¢

(C) 2¢ (D) 0.866 ¢

T.B.C. : 26/15/ET—II 10
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15.

16.

17.

18.
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19. The Lagrangian L(#, 0) of a simple pendulum with bob of mass m is :

>y
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\
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v e
X
—~ + mgl cos = - oS
; 2 :12 22
(C) —l?:mI“Oz + mgl sin 6 (D) %ml”ﬂz — mgl sin 0

20. Four charges are placed at the corners of a square as shown. The electric

field at the centre of the square is :

€ a >+
°
- ~
(A) zero
V2q

(B) upwards with magnitude > -3

; . 2q
(C) downwards with magnitude e .

_V2q
dne, a’
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19.
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mmﬁn%@(m)'aﬁwmwmmmiﬁm L®,6) 1 & 7

>y
\
\
\
-\
o\
\\l
\
\
\
\
\
\
\
\
\
\
\
v eom
’ 1
(A) %mlzé + mgl cos O (B) -émlzéz ~ mgl cos O
v 1 . .
(©C) -%mlze" + mgl sin 6 (D) -2-m‘l292 — mgl sin ©

maﬁmmaﬁ%ﬁmmﬁimﬁﬁﬂﬁmw%laﬁﬁﬁ
w fagm &= F0 2w ?

+J < a —> ]
=l
-q ; 2= ~
(A) I3
J2q
(B) Q%Qﬁnma%mma“tw
nE, A
(C) nfig = ufom 2 Wy A" #OHR
(D) 4::—:“2 2 vftam & =g 7" H A

T.B.C. : 26/15/ET—II 13 P.T.O.



21.

22.

23.

24,

A current I = 1.0 A circulates in a round thin wire loop of radius

R = 0.1 m. The magnetic induction |B| at the centre of the loop is nearly :
(A) 158 pT (B) 79 puT
(C) 12.6 uT (D) 6.3 uT

In the region of a uniform magnetic field B , the vector potential is represented

by :

- 1-4 e — 3 g
(A) A=EI‘XB (B) A=rxB
I 1_. b - . -
@ A=3Bxr ™ A=Bxr

The trajectory of a charged particle moving in a region of uniform and static

magnetic field B is :
(A) circular (B) straight line
(C) elliptical (1))  helical

A system consists of two concentric conducting spheres, with inner sphere
a carrying a charge q4. If the potential of the inner sphere is to be reduced

to zero, a charge g, must pe placed on the outer sphere of radius b,

where :
b b
(A) @ = ‘;q\ (B) @ =- ‘;“h
a a
(C} gz = E‘h (D) g =-— "';‘11

T.B.C. : 26/15/ET—II 14




-

21.
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26.

Gauge invariance of the Maxwell’s equations imply that under gauge

transformations of the scalar and vector potentials :

(A) Electric and magnetic fields remain invariant

{B) Electric and magnetic fields transform into each other
(C) Electric field becomes zero

(D) Magnetic field becomes zero

An electron is moving at 3.1 x 10% ms™ parallel to a 1 mm diameter infinitely
long wire carrying 20 A current. If the electron is 2 mm away from the centre

of the wire, magnitude of the force experienced by it is nearly :
(A) 5 x 1072 N (B) 1072 N
(C) 10¥ N M 5x 106 N
An electric field in a material is of the form
B = 100 /2 x10% - 2r x1072) &, Vm™

If the permeability of the medium is p, = 4n x 1077 hm™, its permittivity has

value :
1 - 1 =
L. —x1
@) g %10 B) 1o >10
1 o 8
(C) Exlo (D) 1.0 x 10

T.B.C. : 26/15/ET—II 16
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29.

30.

31.

An electron of mass m is confined in a one-dimensional linear box of size

L. The nth energy level of the glectron is proportional to :

n n
(A) 1 (B) F
(C) "l‘ (D) =
R n?L?

In an experiment, a beam of silver atoms is sent through a non-uniform
magnetic field. It is found that the beam splits into two discrete components.
This observation leads to the conclusion that the spin angular momentum

of the atom is :

(A)  2n (B) n

c 0 (D) nr2

Hydrogen atom in the state corresponding to quantum number n = 2
has :

(A) two fold degeneracy (B) three fold degeneracy

(C) four fold degeneracy (D) six fold degeneracy

For an electron having two spin (projection) states :

<3} 19=(2).

Pauli spin matrix which flips state&’la >e==2|p> is

(0 1 ([0 =
Wizl o ® 2l o

E D i
© 3|, ™z,

T.B.C, : 26/15/ET—II 18
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31.
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32.

34.

The Schrodinger equation for a free quantum mechanical particle in one-

dimension is given by :

dyla, t) 1 Pulx, b)

ih
at 2m 2t

It has solutions given by (here hk =6, ko =E)

(A)  cos (kx --mt)

(B} sin (kx - mt)

(C) @, cos (kx — wt) + a, sin (kx — wt) [aq, ay being real constants]
(D) lthe-wt)

A simple quantum mechanical harmonic oscillator in one-dimension has the

minimum energy, in terms of frequency v and Planck’'s constant h,

given by :

hv
(A)  —hv (B) Y

hv 2
(C) zero D)y —

2
Consider the scattering of particles by a square well potential of depth Vo
and range a. The Born approximation used to obtain the expression for the

cross-section would have its validity when :
(A) the incident energy of the pa;'tizle is low
(B) range of the potential ‘a’ is quite large

v,
(©) —h"—:-« 1 (v being the velocity of incident particles)

(D) E >>1
ho

T.B.C. : 26/15/ET—I1 20.
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35.

36.

a7.

A linear harmonic oscillator of charge e is perturbed by an electric field E
along the x-direction (with perturbation term H' = - eEx). In perturbation
theory, if W and W' represent the corrections in the first order and second
order respectively, then :

(A) both W' and W2 are non-zero
(B) WY is non-zero but W2 is zero
©) WP is zero but W'? is non-zero
@) both W) and W'¥ are zero

The state |jm> which is a simultaneous eigen state of J% and J, has the
expectation value of :

(A) < jm|I?|jm>=n"j(j+1),<jm|d,|jm>=mh
(B) <jm|J2|jm>=hzj.<jm|J:|jm>=mh.

(C) < jm|3%| jm>=mJiG+1),<jm|d,|jm>=—mh
(D) < jm|J?|jm>=~H"j(j+ 1), < jm|d, |jm>=mh

For two identical spin 1/2 particles, the differential scattering cross-section

do
b1 A,
in the spin triplet (35;) state at the scattering angle 0, = 2 (d_g)e =

(A) 4\f [9 = -;-f (B) 2‘[(0 - g]r

(C) zero (D) ‘f[g - %J

T.B.C. : 26/15/ET—II 22
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36,

37.

T ¢ F TH T T G B e (e W OH = - eBx # W)
® Wu-mY TF Tga 4 R g famtew e ) fawem fagra | gl Wi e
W Faw: wew En I fodia sww #§ gur W e FW@ R T
(A) Wi sl w2 2 = #

B) WY -y % oein WP oy ®

) w q:r % ot W2 v ¥

@ WP sk w2 6 =
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(A) < jm|JI?*| jm>=hjj+1),<jm|d,|jm>=mh

(B) < jm|Jd?*|jm>=nj, < jm|d, |jm>=mh

(©) <jnz|J5|jm>=hzm,<,‘m|.r,|jm>=-mn

(D) < jm|d?|jm>=—-h"j(j + 1), < jm|d, |jm>=mh

| do
2 THEAA TE 1/2 Fi % fon e ec,,,=-’25, (35]%_% w FH

38,) zEen § sEwe fawem wrE-TEE & § 2

2 2

n -
(B) 2|f (9 - é‘]

(A) 4\)’(.9 - %J

2

©) = D) 'f (0=125J
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38,

39.

Chemical potential which plays a fundamental role in chemical thermody-

namics, in the case of a phase consisting of only one constituent, is :
(A) The molar Gibbs function and is function of T and P only

(B) The molar Gibbs function and is constant

(C) The molar Gibbs function and is function of T only

(D) The molar Gibbs function and is function of P only

The ratio of .e;peciﬁc heat [‘S‘E] is represented by
w (%)/%) » -(F)/F)
av js/ \LaV. ), aV Jg/ \aV L,
o -(%)/(%) o (5),/5)
P )s/ \ P ), ) \ap )/ \ap ),

Which one of the following Heat-capacity equations is correct ?
o -c=1(35), (),
(A) ©p - Ly aT ), \aT ),
dV P
=0 = = Y 1R
(B) CP v (avr)P (n)v
B
AV oy
aV

2
_m(9VY (9P
o) C*"CV“T(aTL(avL

vy’
© G -0y=-7(]
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40.
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o -5)/G), o (r)/5),
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avy (oPY
(A) Cp-Cy= T(jﬁ)P ( a'r)v

ST ) A Q.Ii)
(B) Cp—Cy= T(&TJP(QTV

v (aP
© CP‘CV*‘T(?&fL [a_v),p

avY’ (oP
M Cp-Cy= T(G—T)P (a—V-].r
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41.

43.

The law of equipartition of energy for a system in thermal equilibrium :
s = g .
(A) implies that the average kinetic energy per molecule is EkT

(B) implies that the average kinetic energy per molecule per degree of freedom
. ok |
is 3 kT

(C) implies the relation PV = RT
(D) implies the relation Cp — Cy, = R

In a black body radiation, the product of wavelength and temperature is

proportional to :

@ e B) -
kR 2k*
h*e? he®

(C) e (D) 573

The phenomenon of Bose-condensation relates to :
b
(A) formation of Boson pairs
(B) a finite fraction of particles being in the ground state

(C) gas-liquid transition

(D) any second order phase transition
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41. TE TrEEed ¥ U o @ fou e % gefageE fem s 3w oad € T e
(A) uﬁmﬁaanfaamﬁ%ﬂ%
(B) ma&uﬁm.mmmmmﬁ%w%
(C) W= PV = RT
(D) ¥4 Cp - Cy = R

42. =% w5 fafem § qbde s auuEm @ soe e wEETEr €2

he he
(A) % (B) ETe]
h2 2 - h 2
(©) kff D) k%

43, 9= g9 # uftgem el mEmfua ¥ 7
(A) =EA FE FOET
(B) Uil F TH GRfd 9 W UR SrEwen H W
(C) ru-za d@wav

(D) = o fgdm w8 = d@wEm
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44,

45.

46.

Which of the following types of photoconductive detectors does not have

wavelength sensitivity in the infrared range of wavelengths ?
(A) PbS ~ (B) HgCdTe
(C) CdS (D) Si

In a Hall effect experiment, a flat conductor of width 2 mm and thickness
75 pm is placed in a magnetic field of B = 8T. A current of 3A is passed
along the length of the conductor. As a result, a transverse voltage of
400 pV is developed across its width. The number of conduction electrons

in the conductor is :
(A) 1.25 x 1025 m=3 (B) 5.6 x 1023 m™
(C) 2.5 x 1027 m™3 D) 5.0 x 1027 |2

Powder diffraction pattern of a compound has a line at 6 = 30° for A = 2A.

If A = 2.828A is used, at what angle (8) one would observe the diffraction

line :
{A) 90° (B) 45°
(C) 60° (D) 22.5°
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frefafeaa 4 & 50 9HR F WEEEHE GgEH § aUeE & e Wy |1
AR HagAsie A awl ?
(A) PbS (B) HgCdTe

(C) CdS (D) Si

TF e A9E™ WA A UF 2 mm 92E #R 75 pm HRE & UH 9Had =96
B=8T & U gEaid &7 # Wl T =ers &1 oran & Wg-TY 3A 1AW
vared o Sl B THS IUTHEEY TS 91SE @ AR-TR 400 pV 1 Th S0

deea fasfaa @ 9 & wew d 9er oAl & wen e o2
(A) 125 x 10% m™ (B) 58 x 10% m™
(©) 25 x 1027 m™ (M) 5.0 x 1027 m™

uF G # gEet fagds e d A =2A & AU e = 30° W @ 7 4Rk

A= 2.828A % wgEa fea W &, @ fFE S (0) W faads T e @7
(A) 90° (B) 45°

©) 60° ) 2T
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47.

48.

49,

50.

Given that a function u = »? and its standard deviation is o, If standard

deviation of variable x is 2, the ratio of %”- 18 :
(A) 6 (B) 4
(C) 8 (D) 1.5

A data set is normally distributed with mean p and standard deviation ©.

What percentage of data lies between p + 20 7
(A) 68.26% (B) 95.5%
(C) 99.5% | (D) 72.8%

Two samples A and B of size 9 and 12 are drawn from twe normally distributed
populations having variances 16 and 25. The sample variances are Sﬁ =20

and S% =8 respectively. Their F-statistic is :
(A) 4.03 (B) 25
(C) 2.25 ) 175

A scintillation counter registers 1600 counts while detecting 0.5 MeV y-ray.

What is its fractional resolution ?
(A) ~ 5.9% (B) ~ 36%

C - 3.1% (D) ~ 33%
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47.

49.

50.

UF e u = x° fem e & aw e weAs fGEed o, T AR W ox w OAEE
faamz%,aa%maww%?

(A) 6 (B) 4

(C) 8 (D) 15

5

TF 22 T2 (el Gg=Ea) W p 3 w9 faue o ® Wg amra w9 1 faafa
o ® 2= = forad sfavEa po+ 20 & W9 T2

(A) 68.26% (B) 95.5%
(C) 99.5% (D) " 72.8%

16 3% 25 & wal are o g faafia S9Eem 8 Few 9 ot 12 s §
WA A B ¥ TP @ wEm w82 = 20 3 S} = 8 €1 I F-witeawt

=y ?
(A) 4.08 ' (B) 25

(C) 2.25 " (D) 175

UF ALAYE FE (YEEM M) 1600 TS FOGSiEa w8 Wy @

0.5 MeV y-T6Tm =1 9@ emar &, SO gt fades #=0 % 2
(A) ~ 5.9% (B) ~ 35%

(C) ~ 3.1% (D) ~ 33%
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