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Direction : Answer the following questions
by selecting the correct option.

1. Two particles are projected simul-
taneously in the same vertical plane,

"~ from the same point, but with
different speeds and at different
angles to the horizontal. The path
followed by one, as seen by the
other is :

(A) a vertical straight line
(B) a parabolic path

(C) a straight line making a constant
angle (# 90°) with the horizontal

(D) None of the above

A particle is thrown with a speed u
at an angle 6 to the horizontal. When
the particle makes an angle ¢ with
the horizontal, its speed changes
to v. The relation between v and u is
connected by

(A) v=ucosb
(B) v=ucosBsecd
(C) v=usecH-coso

(D) None of the above

3. The two ends of a train moving with
constant acceleration pass a certain
point with velocities u and v. The
velocity with which the middle point

of the train passes the same point is

u+v

® =

!.12+l)2

2

(B)

u2+02

© =

(D) None of the above
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4.

If a body is thrown vertically
upwards from a place having
latitude ¢, then it will strike the
ground at

1/2
(A) %mhcosd{%} to the west

16 1/2
(B) ?mhcosqa[——) to the east
g

1/2
(C) %mhcostb[%} to the west

(D) None of the above

The force which is always directed
away or towards a fixed point and
magnitude of which is a function of
distance from the fixed centre only,
known as

(A) centripetal force
(B) central force

(C) centrifugal force
(D) None of the above

An artificial satellite revolves about
the earth at height H above the
surface, the orbital period so that a
man in the satellite will be in the
state of weightlessness is (take
H << R, R is earth’s radius)

(A) 2nyg/R
(B) 21WR /g

C) —4R
(€) 21: /9
(D) None of the above

The number of degree of freedom of
a rigid body is

(A) 3

(B) 6

(C) infinity

(D) None of the above
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10.

11.
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Two men support a uniform
horizontal beam at its two ends. If
one of them suddenly lets go, then
the force exerted by the beam on the
other man will

(A) remain unaffected
(B) decrease
(C) increase
(D) None of the above

A solid sphere rolls vﬁthout slipping

on a rough horizontal floor, moving

with a speed v. It makes an elastic

collision with a smooth vertical wall.

After impact

(A) it will move with a speed v
initially

(B) its motion will be rolling without
slipping

(C) its motion will be stopped

(D) None of the above

Lagrangian

pendulum is

forr a compound

(A) %192 — mglcos B
(B) %réz + mglcos®

(©) %m(ﬂ +7r202)4+ %Iéz— mglcos 8

(D) None of the above

[Where the symbols have their usual
meanings.|

The constant a so that
(x+2y)i+ Ry - 2z) j+ Rx+az)k

is solenoidal, given as

(A) 0

(B) 3

€ 2

(D) None of the above
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12.

If 7 is a position vector, then curl 7
is

(A) O

B) 3

(© r3/2

(D) None of the above

13. The condition that the vector 3

14,

15.

should be the curl of a vector
function is

® v.4-0

(B) VxA=0

(C) VxA-v24=0

(D) None of the above

The principle of virtual work
suggests that in equilibrium of a
system of particles, the following
relation must holds

(D) None of the above
[Where, ﬁ’}{al represents actual force

and f}{cl represents constraint force.]

If I; and I, represent moment of
inertia of a ring and a disc about
their axis passing through their
centre and perpendicular to their
planes and made from same material,
then

A) =1

(B) I] < 2

©) L>I

(D) None of the above
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19.
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An artificial satellite moving in a
circular orbit around the earth has a
kinetic energy of E,. The potential
energy of the satellite-earth system is

(A) -Eo
(B) 1-5E;
(C) -2E,
(D) None of the above

A satellite is revolving around the
earth in a circular orbit. If the radius
of the orbit decreases by 1%, then
the speed of the satellite will

(A) increase by 0-5%

(B) decrease by 0-5%

(C) increase by 1%

(D) None of the above

Two particles of masses M and m
approach each other from infinite
separation under the mutual pull
of gravitation. Assuming that the
particles were initially of rest, their
relative speed at separation d is

@) fzc;(ny m)
2GMm
(B) U (M +m)d
o (Em
(D) None of the above

The condition for a uniform spherical
mass m of radius rto be a black hole
is (G is the gravitational constant
and g is the gravitational field)

2Gm

(A) ,[—<c¢
r

B 29 -c
:

© 2Gm 5
r

(D) None of the above
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20.

21.

22.

23.

The kinetic energy needed to project

a body of mass m from the earth’s"

surface to infinity is
o) TR
mgR
mgR

2
None of the above

(B)
©

(D)

The maximum and minimum
distances of the earth from the sun
are n; and rp respectively. When the
earth is at the tip of the latus rectum
through the sun, then the distance
between them is

n+r

2

(B) Jnra

2nr
[C) 172

(A)

ntra

(D) None of the above

If two bubbles of different radii are
connected by a hollow tube

(A) air flows from the bigger bubble
to smaller bubble

(B) air flows from the smaller bubble
to bigger bubble

(C) there is no flow of air
(D) None of the above

Water rises in a vertical capillary
tube up to a length of 10 cm. If
the tube is inclined at 45°, then the
length of water risen in the tube
will be

(A) 10 cm

(B) 1042 cm

(C) 10/+2 cm

(D) None of the above

21.

22.

23.

(D) TR @R W

3 23re A THw ¢ R Y 2%
FYFH 1y 8 ry. A T4 A @A
TfercE AW WA"H FE, O
T Wy Y X
n+rp

2

Nisto!

errz

(A)
(B)

(C)

ntry

(D) ToEa P 8

o IPes 1o e 93 Fe 7= W
AGS I

(A) Y I [P 2XN© ®b [ AR
EC6 |

(B) IR (=G g7 2O IS g RS
LT

(C) I RHA Wy @A 2P I
2RIRS 223

(D) Toiaa FTE

Q@ TEy (M W@ weres 10 cm
off3 TS o | I® TADE 45° @A
IS I W SR @ @ 0 15 &
SRR, o 2=

(A) 10 cm

(B) 10¥2 cm

(C) 10/42 cm

(D) TR @M W

[ P.RO.




e it -

24.

25.

26.

27.

28.
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If air is pushed in a soap bubble,
then the pressure in it

(A) decreases

(B) increases

(C) remains same

(D) None of the above

A capillary tube of radius r is
immersed in water and water rises
in it to a height h. The mass of water
in the capillary tube is 5 gm.
Another capillary tube of radius 2ris
immersed in water. The mass of
water that will rise in this tube is

(A) 25 gm
(B) 10 gm
(C) 20 gm
(D) None of the above

A hole is near the bottom of a tank.
The volume of liquid emerging from
the hole does not depend upon

(A) height of liquid level above the
hole

(B) area of the hole
(C) density of liquid
(D) None of the above

The velocity profile of a liquid
flowing through a capillary is

(A) straight line

(B) hyperbolic

(C) parabolic

(D) None of the above

The correct relation between Y, 1
and y is (symbols have their usual
meanings)

(A) ¥ =n(+2y)

(B) Y =2n(+y)

(C) 2Y =n(l+y)

(D) None of the above
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29.

30.

31.

32.

A rod is supported on two knife edges
and loaded in the middle. The
depression at the centre is noted.
The knife edges are shifted slightly
outward. The depression will

(A) decrease
(B)
(€)
(D)

increase
remain same

None of the above

A heavy uniform rod is hanging
vertically from a fixed support. It is
stretched by its own weight. The
diameter of the rod is

(A) smallest at the top and
gradually increases down the
rod

largest at the top and gradually
decreases down the rod

(B)

(€
(D)

maximum in the middle point

None of the above

Two wires A and B have the same
length and area of cross-section.
But Young’s modulus of A is twice
the Young’s modulus of B. The ratio
of force constant of A to that of Bis

(A) 1

(B) 2

C) 1/2

(D) None of the above

A rubber balloon has 200 gm of
water in it. Its weight in water will
be (neglect the weight of balloon)

(A) 100 gm

(B) 200 gm

(€) 0

(D) None of the above
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33.

34.

35.

36.

37.
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If the surface tension of water is
0-06 Nm~!, then the capillary rises
in a tube of a diameter 1 mm is (take
angle of contact 6 = 0°)

(A) 1'22 cm

(B) 244 cm

(C) 3'12cm

(D) None of the above

Viscosity of a gas is due to transport
of

(A) momentum
(B) energy

(C) mass

(D) None of the above

Molecules of an ideal gas have

(A) only kinetic energy

(B) only potential energy

(C) both kinetic and potential
energies

None of the above

(D)

A vertical cylinder is filled with
liquid. A small hole is made in the
wall of the cylinder at a depth H
below the free surface of the liquid.
The force exerted on the cylinder by
the liquid flowing out of the hole
initially will be proportional to

®) VH

(B) H

(©) H?

(D) None of the above

The molar heat capacity of an ideal
gas C

(A) cannot be negative

(B) must equal either C, or C,

(C) may have any value lying
between -0 and «

(D) None of the above
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38. A mixture of n; moles of a mono-

39.

41.

atomic gas and n, moles diatomic

CP
gas ha36—=7=1-5. n; and n, are

connected vby
(A) ny=ny
(B) 2n; =noy
(C) ny=2n,

(D) None of the above

Thermal diffusivity is defined as the

(A) ratio of thermal capacity per unit
volume to thermal conductivity

(B) product of thermal capacity
per unit volume and thermal
conductivity

(C) ratio of thermal conductivity and
thermal capacity per unit volume

(D) None of the above

Isothermal elasticity and adiabatic
elasticity of a gas (perfect) are
connected by

(A) Ejsothermal = YEadiabatic
(B) Eadiabatic = YEisothermal
(C) Eisothermal = Eadiabatic
(D) None of the above

Due to diffusion process among two
gases, entropy

(A) increases
(B) decreases
(C) remains same

(D) None of the above
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42. For a monoatomic gas in.adiabatic
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process, the relation between the
pressure P and absolute tempera-

ture T is connected by P ocTC,
where C is equal to

(A)

(B)

ulw Nl N

(©

(D) None of the above

For a gas molecule with 6 degrees of
freedom, the relation between the
molar specific heat C, and gas
constant R is

(A) C, =R/2

B) C, =R

(C) C, =3R

(D) None of the above

In steady-state, the Fourier equation
of heat flow is given by

d2
8 =g =y,
de
®) hZe=po,
2
© i =u
dx

(D) None of the above

[Where h is thermal diffusivity, u is a
constant and 6, is excess tempera-
ture of surface over the surrounding.]

For an ideal gas, the change in
temperature due to Joule-Thompson
expansion is always

(A) greater than zero

(B) less than zero

(C) equal to zero

(D) None of the above
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47.

48,

49.

Two soap bubbles with radii n, and
ry (n>rp) come in contact. Their
common surface has a radius of
curvature r, so that

T1+T'2
A) r=——%
(A) r )
B) r=—Y2-

n=ry

© r=ynr

(D) None of the above

A rectangular block of mass m and
area of cross-section A floats in a
liquid of density p. If it is given a
small vertical displacement from
equilibrium, it undergoes oscillation
with a time period T is
il

A) T oc——

i

(B) T=+A

©) Tox—

Jp

(D) None of the above

A simple harmonic motion can be
considered as equivalent to two

(A) equal and opposite circular

motions

(B) equal and opposite elliptic
motions

(C) equal and opposite linear
motions

(D) None of the above

If time periods of a compound
pendulum about its centre of

suspension and centre of oscillation
are T; and T, respectively, then

(A) Ty =Ty
(B) Ty >Ty
C) Th<T2
(D) None of the above
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47.

48.

49,

‘i’-’i’ﬁw b4l Bkt n 8 ry(n>ry)
TR AR AT S | T
YR o ATl APNY r 220

(A) i rl + r2
nr
s n-r
(C) r=4ynry
(D) SoCA (R

P TACE] (IICAI ©ACAT W A AFRE

CRAFARME m SR @A TROFE 79
wiffcete | I T2CE AN T 220C THT
e =8 R R o W |/, O
2307 37 T Rmr o dfics A | o

1
T or —
S

(B) T <A

(©) T et

b
(D) Toaa @ive T

G ?

() 736w ¢ Refreg 38 fS

(B) T2 M ¢ RefreyR Togarm «ife
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50.

S1.

S52.

53.
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Dissipation of power in a damped
harmonic oscillation is given by
(k= constant of retardation and
E = energy of particle)
(A) Ek
(B) 2Ek

Ek
© 5

(D) None of the above

Quality factor Q of a harmonic
oscillator is given by
(A) 2m- energy stored

energy dissipated in each
time period

energy dissipated in each
time period

(B) 2nm-

energy stored
energy stored

energy dissipated in each
time period

(C)

(D) None of the above

If wg is the mnatural angular
frequency of a particle executing
simple harmonic motion and k is
retardation constant, then the
condition of critical damping is

(A) k=0g

(B) k>wmg

(C) k<wg

(D) None of the above

A train is approaching with uniform
velocity blowing a whistle of
frequency n towards a stationary
passenger in platform. If apparent
frequency of whistle to the
passenger is n’, then

(A) n"=n

(B) n">n

(C) n"<n

(D) None of the above
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55.

56.

57.

Velocity of longitudinal wave in a
gaseous medium will be higher, if

(A) bulk modulus of gas is higher
(B) bulk modulus of gas is lower
(C) density of gas is higher

(D) None of the above

A wave travelling in a material
medium is described by the
equation y=Asinlkx-wt). The
maximum particle velocity in that
medium is

(A) Aw

(B) o/k
(C) dw/dk
(D) None of the above

A cylindrical resonance tube, open
at both ends, has a fundamental
frequency F in air. Half of the length
of the tube is dipped vertically in
water. The fundamental frequency of
the air column now is

(A) 4F
(B) 2F
€ F
(D) None of the above

Two identical sounds A and B reach
at a point in the same phase. The
resultant sound is C. The loudness
of C is ndB higher than the
loudness of A. The value of n is

(A) 6
(B) 2
(C) 4
(D) None of the above
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56.
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(A) 4F
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58. A heavy uniform rope

59‘

60.

61.

/18

hangs
vertically from the ceiling, with its
lower end free. A disturbance on the
rope travelling upward from the
lower end has a velocity v at a
distance x from the lower end is

() v
X

(B) vex

1
(©) V"‘J—;

(D) None of the above

When we hear a sound, we can
identify its source from

(A) the frequency of the sound
(B) the amplitude of the sound

(C) the overtones present in the
sound

(D) None of the above

The potential energy of a particle of
mass 1 kg in motion along the x-axis
is given by U = 4(1 -cos2x)J, where
x is in metre. The period of small
oscillation (in sec) is :

(A) 2n

(B) m/2

C) =

(D) None of the above

wave is

Intensity of sound

proportional to

(A) square of density of medium

(B) square of frequency of vibrating
particle of medium

(C) frequency of vibrating particle of
medium

(D) None of the above
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62.

63.

64.

65.

66.

In a struck string, the amplitude of
nth harmonic is proportional to

1
B —=
n3
1
B) —
n
(©) nl/2
(D) None of the above

A pulse travels along a stretched
string fixed at both ends. The pulse
gets reflected from the fixed ends
with -

(A) same phase and velocity reversed
(B) opposite phase and velocity
reversed

same phase and same velocity
None of the above

©
(D)

Sound emitted from stringed
instrument will be richer in
harmonics when the motion is
started by -
(A) plucking

(B) striking

(C) bowing

(D) None of the above

Doppler effect is not easier to detect
in light waves than sound waves,
because of

(A) higher frequencies of light wave
(B) lesser sensitivity of our eyes
than ears

very high speed of light waves

None of the above

(©)
(D)

Red shift of light coming from
distant stars is an illustration of

(A) low temperature emission
(B) high temperature emission
(C) Doppler effect

(D) None of the above

62.

63.

64.

65.

66.

@ G PR-aw n-w RGN
Rer far e siiRe surpnfes 2
) —
n
1
®) —
(C) j,,ll,p"2
(D) TR (FMLE

W3 o TSR WRE (W RS OKEd

Ty o @36 e (pulse) 2AIRRS 234 |

e PSR W% A 2 i

20

(A) TR 1 SRS Afd g1 @
RefRreg® 2@

(B) T@ w1 RRef® _/@ @ @
RefRey® 2@

(C) ™ e @5 JoifRfe UfFa

(D) ToC PR

CRYE (I AR S RSP H
e TR Toifge i, I e
Y WIS

A) wfR =

(B) SNre 341 20

(C) AR T =

(D) TR @02 T

¥ SR AW SR SRR (G

ToETR T @ SEw ¢ AW A, IR

(A) AR SICHT I=NS (I

(B) SMIFA  FW HCFW (BRTR
SISl PN

(C) AR SAH @5 W F 3N

(D) oA P2 .

ARG TG XS TS SR A
o @R Reace w32

(A) i orEar R

(B) T wiemam R

(C) o farm

(D) T @b &

[ P.T.O.




67. Two factories are sounding their

68.

69.

/18

sirens at wavelength A each. A man
is going from one factory to the other
at a speed of vg. The number of
beats heard by the person per
second would be

200

& =

Yo
B =

© 32

(D) None of the above

In a Young’s double-slit experiment,
let B be the fringe width and let I be
the intensity at the central bright
fringe. At a distance x from the
central bright fringe, the intensity
will be

(A) Iocos [g)
(B) Iycos? (%)

(C) Ig cos? [%J

(D) None of the above

In a Young’s double-slit experiment,
let A and B be the two slits. A
thin film of thickness t and refractive
index p is placed in front of A. If  is
the fringe width, then displacement
of central bright fringe will be
-1

A
s

A

.+ 1B

A

(D) None of the above

(A)

(B)

©
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70.

71.

A zone plate behaves like a
(A) concave lens

(B) convex lens

(C) convex mirror

(D) None of the above

The area of second half-period
zone plate A, and that of first half-
period zone plate A; are related as

(A)- A =24,

(B) A =24,

(C) Az =4

(D) None of the above

72. The condition for which the rays

73.

74.

forming spectrum in a grating suffers
minimum deviation when (i= angle
of incidence, 8 = angle of diffraction)
(A) i=8

(B) i=28

() i=6/2

(D) None of the above

Angular dispersive power of a
grating is

(A) directly proportional to order of
the spectrum

inversely proportional to order
of the spectrum

directly proportional to square
of order of the spectrum

None of the above

(B)
(C)

(D)

Width of central bright fringe in
single-slit diffraction pattern is

A
A -

a

® 2

a
A
2a
None of the above

(€
(D)

[Where a is the slit width and A is
the wavelength of light used.]

19

70.

71,

72.

73.

74.

GIf> NWETFAS B[O HCA
(A) SEEH G TR
(B) T@e (Eeem
(C) e woftom IR
(D) TR @GR T

@A TGFTAF] Ao wY-opfEaE
THHA CFAFH A, 8 AN FY-/TIE
WECH] CFATH A, 220

(A) Ap =24,

(B) A =24,

(C) Az =4

(D) o™ @FIbE T

cifte. RS R SceeafiE g
Rpfe @ (i ==ore @11, 6 = WoRSH
1) T

(A) i=8

(B) i=26

(C) i=6/2

(D) TozR @b W

@I eftx-93 oFd (e Regad wwel
(A) SRS AR TGRS

(B) WoRE IR W@R IBAES
(C) WPRES I WA o SIS
(D) ®ora W2 T

O @fE wrREw [ReR owe
Fam TugE +fba ey 22
(A) 3
a
21
a
A
2a
(D) ToaR (MR T

(NI o 339 fogmm @4 @ ) 239 I/TS
HICAR SR ]

(B)

€

[ P.T.O.




7S.

76.

77.

78.
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The E-ray travels with the same
velocity as O-ray

(A) along the optic axis

(B) perpendicular to optic axis
(C) along the principal plane
(D) None of the above

With usual meaning of the symbols,
the Helmholtz equation for a thick
lens is ;

(A) my;sina; =nayssinay
(B) my,tana; =nsystancy
(C) ny cosa; = npyscostly
(D) None of the above

Two thin converging lenses of
powers 5D and 4D are placed
coaxially 10 cm apart. Power of the
combination is

(A) +7D

(B) +9D

(C) +1D

(D) None of the above

If ; and w, are the dispersive
powers of the materials of two lenses
and, fi and f5 be their focal lengths,

then the condition of achromatism
of the lenses in contact is

(01 Wo
A) —+—==0
“ f1+f2
h,la,
(B) wl-l-mz-—o
o B
C) —+—==0
Q f2 A
(D) None of the above
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79-

80.

81.

The condition for achromatism of
two lenses of same material when
separated by a distance t equal to

(A) fitfa

hHtfo
(B2
©) Vf2+f3

(D) None of the above

[Where f; and f, are the focal
lengths of the two lenses.]

With usual meaning of symbols, the
condition for equal deviation at the
surface of two lenses separated by
distance d is given by

(A) d=fi+f2

(B) d=fi-f2

_h+f
(© a=43212

(D) None of the above

[Where f; and f, are the focal
lengths of the lenses.]

A capacitor of capacitance Cis given
charge Q and then connected in
parallel to a coil of inductance L.
There is no resistance in the circuit.
When the charge on the capacitor
becomes zero, the current in the coil

n
(A) OJ;

o
(B) N7

&
o

(D) None of the above
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82. An isolated parallel-plate capacitor

83.

84,

85.

/18

of capacitance C has plates X and Y.
If plate X is given charge Q, then the
potential difference between X and Y
is

(A) 0
Q

(B) 2c
2Q

(©) T

(D) None of the above

A point charge Q is placed outside
a hollow spherical conductor of
radius R, at a distance r (r > R) from
its centre C. The field at C due to
induced charges on the conductor is
(A) O

(B) k%, directed towards Q

r

(C) k%, directed away from Q
r

(D) None of the above

Electrostatic pressure on the surface
of a charged conductor is given by

A).—

(B) ~—

. ==

(D) None of the abqve

[Where o is the surface density of
charge.]

The electric field intensity E due to
an infinite uniformly charged plane
sheet at a point distant r from the
sheet is related as

(A) Eecr

(B) Eoe—
;

(C) E is independent of r
(D) None of the above
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87.

Gauss’s law in a dielectric medium
can be expressed as

(&) §D-dS = Opree

(B) §D-dS = Qrotal

(D) None of the above

[Where 5 is electric displacement
vector.]

The energy density in the electric
field created by a point charge falls
off with r distance from the point
charge as

® —
® —
©) =
(D) None of the above

A point charge g is held at a
distance 2a from the centre of an
isolated, uncharged conducting
sphere of radius a. The potential of
the sphere is -

(A) 0

B) —2

4me ga

q
C
© 8nepa

(D) None of the above
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89. A charge +qis placed at a distance d

90.
i
91.
92.
/18
<Ll

from an earthed conducting plane.
The force on +g due to the plane is

7
A e —
i 4me o(2d)?

2
B —I—
41!80(1

q2
© —L—
4ne o(2d“)

(D) None of the above

The unit of electric flux is
(A) Nc™?

(B) Nmzc‘_I

(C) Nmc™!

(D) None of the above

A dielectric slab is placed partly into
a charged insulated parallel plate air
capacitor. The slab in this case feels

(A) no force

tB) a force pushing it out
(C) a force pulling it in
(D) None of the above

Dipolar potential varies with
distance r as
1
(A) -
i
1
B) =
r2
1
€ —=
r3
(D) None of the above
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93.

94,

95.

96.

A point particle with charge g is
placed inside a cube but not at its
centre. The electric flux through any
one side of the cube

(A) is g/€g

(B) is g/oeg

(C) cannot be
Gauss’s law

(D) None of the above

computed using

A conducting rod of length [ rotates
with a constant angular velocity o
about its perpendicular bisector. An
external uniform magnetic field B
is applied parallel to the axis of
rotation. The potential difference
between the two ends of the rod is

1.0
A) —Bwl
@) 2

142
—Bwl

B 5

(€ 0

(D) None of the above

A small bar magnet is allowed to fall
freely from rest along the axis of a
very long vertical conducting tube.
After sometime the magnet will be
found to

(A) come to rest

(B) oscillate

(C) move with a constant speed
(D) None of the above

Vector form of Ohm’s law is given
by (J= current density, E = electric
field, V = potential difference,
i = current, R = resistance)

&) V=7r

B) J=oF

(©) E=¢-J

(D) None of the above
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97.

98.

99,
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The net resistance of a voltmeter
should be large to ensure that

(A) it does not draw excessive
current

(B) it does not appreciably changc '

the potential difference to be
measured

(C) it can measure large potential
difference '

(D) None of the above

A ring of radius r is uniformly

. charged with charge g. It is rotated

with angular speed ©, then the
magnetic moment developed in
ring is
2

gr o
Ay e
@ L

(e, 00}
B) —

2r2

oy et

(D) None of the above

A coil having N turns is wound
tightly in the form of a spiral with
inner and outer radii a and b
respectively. When a current I passes
through the coil, the magnetic field
at the centre is

woNI

&) o

(Bl Sl
2(b-a)
woM . b

© 2(b- a)ln

(D) None of the above
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100. A complex current consists of a
de. of 3A and an a.c. of
3sin(100nt+ n/6)A. Its average value
in ampere is

(A) V18

(B) 3

(C) 6

(D) None of the above

101. An a.c. source of frequency 50 Hz is

supplied to a series L-R circuit. The
time taken by the magnetic field
energy of the inductor to change
from maximum to minimum value is

(A) Sms
(B) 20 ms
(C) 10 ms
(D) None of the above

102. Time constant of a C-R circuit may

be defined as the time in which the
initial charge on the capacitor
decays to

(A) 63%
(B) 37%

(C) 0:63%

(D) None of the above

103. An a.c. source is rated 220 V, 50 Hz.

The average voltage is calculated in
a time interval of 0-01 sec. It

(A) must be zero
(B) may be zero

(C) is never zero

(D) None of the above
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104. An alternating current

105.

106.

107.

108.
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is given
by i=ijcoswt+issinwt. The r.m.s.
current is given by

i1+i2
T A ]
i
o

+1
B 1 +12
® 152
© '12+i§
2

(D) None of the above

A constant current of 3 A exists in a
resistor. The r.m.s. current is

(A) 3A

B) 1'5A

(C) undefined for a direct current
(D) None of the above

The unit of reluctance in a magnetic
circuit is

(A) ampere-turn

(B)
(©)
(D)

ampere/metre
ampere-turn /weber
None of the above

Susceptibility ¥ of a paramagnetic
gas varies with temperature as

(A) x==T

B) yoeT!

(C) yoT 2

(D) None of the above

For a non-relativistic particle moving
with a velocity V, the phase velocity
of the de Broglie wave is

A v

(B) V/2

(C) 2V

(D) None of the above
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109.

110.

111.

112.

113.

The guantum mechanical energy
operator is

., 0
(A) —:ha

= '
(B) "lh—a—t

i
© e

(D) None of the above

The probability
exists, if

current density

(A) v is complex

(B) v is real

(C) w is either real or complex
(D) None of the above

The energy eigenvalue of a free
particle is

(A) non-degenerate

(B) triply-degenerate

(C) doubly-degenerate

(D) None of the above

Which of the following does not
follow Fermi-Dirac distribution law?
(A) Electron

(B) Neutron

(C) Radiation

(D) All of the above

Bose-Einstein statistics does not
hold for

(A) neutrinos

(B) pions
(C) alpha particles
(D) None of the above
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116.

In the Kronig-Penney model of a
linear lattice, if the strength of the
periodic potential increases, the
width of the allowed energy bands

(A) increases
(B) decreases
(C) remains constant

(D) None of the above

Bragg reflection can occur only for
wavelength A given by

A) A=d
(B) A<2d
(C) A>2d

(D) None of the above
[Where d is interplanar spacing.]

The reciprocal of a b.c.c. lattice is
(A) b.c.c.

(B) f.c.c.

(C) s.c.

(D) None of the above

The structure of thin films or thin
surface layers can be investigated
conveniently using

(A) X-ray diffraction

(B) electron diffraction
(C) neutron diffraction
(D) None of the above

A monoatomic linear lattice acts as a
(A) band-pass filter

(B) high-pass filter

(C) low-pass filter

(D) None of the above
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119. In the dispersion relation of a

120.

121.

122.

diatomic lattice, there are frequencies

corresponding to

(A) the optical range

(B) the acoustical range

(C) both the optical and acoustical
ranges

(D) None of the above

The number of modes of vibration

in a body per unit volume in the

spectral range v and v+dv is
8nv2dv

03

(A)

2
®) 21cv3dv

c

4mv2dy

3

(C)

(D) None of the above

The general expression for the
Fermi energy of a metal at 0K is
proportional to

(A) nl/3

(B) n?
(C) n?/3
(D) None of the above

When two bodies with different
Fermi levels are joined together

(A) electrons will flow from higher
Fermi levels to lower Fermi levels

(B) electrons will flow from lower
Fermi levels to higher Fermi
levels

(C) there will be no electron flow
between the metals

(D) None of the above
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123.

124,

125.

126.

127.
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The unit of the Hall coefficient is
(A) vm3A~'wb!

(B) Vm2?AWb !

(C) Vm3Awb™!

(D) None of the above

Semiconductors are transparent to
(A) infrared radiation

(B) ultraviolet radiation

(C) far-infrared radiation

(D) None of the above

Wave vectors in forbidden regions
are

(A) real

(B) imaginary

(C) complex

(D) None of the above

The mass of an electron inside a
crystal appears to be

(A) similar to that of a free electron

(B) different from that of a free
electron

(C) the product of electronic charge
and mass

(D) None of the above

The position of the Fermi level in
an extrinsic semiconductor depends

upon
(A) the impurity concentration alone
(B) only the temperature

(C) both impurity concentration
and temperature

(D) None of the above
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128.

129.

130.

131.

132.

In a grand canonical ensemble, a
system A of fixed volume is in
contact with a large reservoir B.
Then

(A) A can exchange only energy
with B

(B) A can exchange only particles
with B

(C) A can exchange both energy and
particles with B

(D) None of the above

Which of the following relations
between pressure P and micro-
canonical ensemble partition func-
tion z is true?

pegfdds
(A) P= N(avlogz)

(B) P=-NkTlogz
d
C) P= NkT(W [logz))

T

T
(D) None of the above

The rest mass of photon is
(A) O
(B) P/c
E
© —=
) 2
(D) None of the above

Decay of u-meson supports
(A) length contraction

(B) time dilation

(C) relativity of mass

(D) None of the above

The interaction in B-decay process is
the example of

(A) strong interaction
(B) weak interaction

-(C) electromagnetic interaction

(D) None of the above
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134.

135.

136.
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In case of Raman effect, frequency of
anti-Stokes line is given by

(A) vo

(B) vot+vnp

(©) Yo-Vm

(D) None of the above

[Where v, is the characteristic
frequency of the molecule and vy is
the frequency of incident photon.]

The unit of Bohr magneton is

(4) Jr!

o) e

© Jg7't

(D) None of the above

The Landé g-factor for 2P1 /2 levelis

(A)
(B)

(€

Al= Q= WD

(D) None of the above

Energy eigenvalue of a rotating
molecule is given by
h2

8n 21

(A) E=

J(J+1)

h
(B) E -E_TEI-J(J+ 1)

hQ
€ B=g=JW+])

(D) None of the above

[Where I=moment of inertia of
molecule and J = rotational quantum
number.]
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137.

138.

139.

140.

141.

The main reason for which electrons
can tunnel through a P-N junction is
that

(A) they have high energy

(B) barrier potential is very low
(C) depletion layer is extremely thin
(D) None of the above

Solar cell operates on the principle
of

(A) diffusion

(B) recombination

(C) photovoltaic action
(D) None of the above

As compared to an LED, the distinct
advantage of an LCD is

(A) no illumination

(B) extremely low power
(C) a solid crystal

(D) None of the above

The basic reason why a full-wave
rectifier has twice the efficiency of a
half-wave rectifier is that

(A)
(B)

its ripple factor is much less
it utilizes both half-cycle of the
input

its output frequency is double
the line frequency

None of the above

(©

(D)

The following relationships between
o and B of a transistor are correct,
except

&) p=1—

g Be
B «=125

=

© e=175

(D) None of the above
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142, When a BJT operates in cut-off, then

143,

144.

145.

146.
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(A) Veg =0
(B) Veg =Vee
(C) I is maximum

(D) None of the above

Improper biasing of a transistor
circuit leads to

(A) excessive heat production at
collector terminal

(B) distortion in output signal
(C) faulty location of load line
(D) None of the above

The smallest of the four h-parameters
of a transistor is

(A) hy
(B) hr
(C) ho
(D) None of the above

For getting an output from an
XNOR gate, its both inputs must be

(A) high
(B) low
(C) at the same logic level

(D) None of the above

In amplitude modulation

(A) carrier frequency is changed

(B) carrier amplitude is changed

(C) three sidebands are produced
(D) None of the above
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147.

148.

149.

150.

One of the serious disadvantages of
FM transmission is its

(A) high static noise

(B) limited line-of-sight range
(C) expensive equipment

(D) None of the above

In FM when frequency deviation is
doubled

(A) modulation is doubled
(B) modulation is halved
(C) modulation index is decreased

(D) None of the above

Planck’s constant can be directly
measured using

(A) Millikan’s oil-drop experiment
(B) photoelectric effect experiment
(C) AC Josephson effect experiment

(D) None of the above

In the scattering of a particle from a
spherically symmetric potential, the
conserved quantity /quantities is/are
(A) E only

(B) L2 only

(C) E L% and L,

(D) None of the above
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10. Use of any type of calculating device is prohibited. f '
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11. The candidates are governed by all rules and regulations of the Board with regard to their conduct in the

Examination Hall/Room. All cases of unfair means will be dealt with as per rules and regulations of the
Board.

o =51 /309 W Rrwili W5 @R P e PP sl v 1 1R R e I @ndn fam « Rk
s e =3 )

12. No part of the Question Booklet and OMR Answer Sheet shall be detached under any circumstances.
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13. On completion of the test the candidate must hand over the OMR Answer Sheet to the Invigilator in the
Hall/Room. The candidates are allowed to take away this Question Booklet with them.
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