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

1.

The magnetic moment of a circular
orbit of radius r carrying a charge g
and rotating with velocity v is given

by

a) L2

21
qur
2

qunr

(B)

(€)
(D) qunr 2

The Landé g factor for the level 3D3
is

(A) 2/3

(B) 3/2

(C) 3/4

(D) 4/3

The degeneracy of the
term °F is

(A) 7

B) 9

(C) 15

(D) 21

spectral

According to vector atom model, the
number of quantum numbers
necessary to specify an electron is

(A) 3
(B) 4
(€) 5
(D) 6

P fund series of hydrogen spectrum
lies in the

(A) VIS region
(B) UV region
(C) far-IR region
(D) IR region
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6.

10.

11.

If fi and f, are the frequencies of
the electron in the first and second
Bohr orbits respectively, then f;/ fo
is

(A) 8
(B) 2
(C) 4

(D) None of the above

Which of the following wave
functions is the solution of
Schrodinger’s equation?
(A) Asecx
2
(B) Ae™
2
(C) Ae®
(D) Ae*

Quantum mechanics gives the value
of classical mechanics, if

(A) |1|I|2 is considered
(B) v (x)= Ae!lFermet)
(C) v (x)=constant

(D) the expectation values are
considered
For laser action to occur the

medium must have at least
(A) 4 energy levels

(B) 2 energy levels

(C) 3 energy levels

(D) None of the above

The example of pulsed laser is
(A) He-Ne laser

(B) Ruby laser

(C) argon-ion laser

(D) None of the above

The colour of the laser output from a
Ruby laser is

(A) green
(B) red

(C) blue
(D) violet
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12.

13.

14.

15.

16.

rotational
that we can

The importance  of
spectral study is
determine the

(A) mass of the atom forming the
molecules

(B) bond length of the molecule
(C) angular momentum

(D) molecular structure

The radiation emitted in rotational
spectrum lies in

(A) visible region

(B) near-infrared region

(C) ultraviolet region

(D) audible region

The selection rule for transition in
rotational spectra is

(A) AJ=0

B) AJ=+1

(C) AIJ=1%2

(D) AJ=+%1, £2

The spacing between two successive
Stokes’ lines is

(A) dependent on rotational

quantum number J
(B) independent of J

(C) dependent directly on the MI of
the molecules

(D) dependent on the frequency of
the lines

Two photons approach each other.
Their relative velocity is

(A) O
B) <c
C) >c
D) =c
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17.

18.

19.

20.

21.

Frame S’ moves along the positive
X-direction relative to S-frame. A rod
placed along Y’-axis and observed
from S-frame appears

(A) contracted
(B) elongated
(C) unchanged
(D) None of the above

In Debye’s theory of specific heat of
solids, the atomic oscillations obey

(A) MB statistics
(B) FD statistics
(C) BE statistics
(D) None of the above

Miller indices refer to

(A) two perpendicular planes in a
crystal

(B) a particular plane in a crystal

(C) a set of parallel planes in a
crystal

(D) None of the above

Which of the following does not
obey Fermi-Dirac distribution law?

(A) Electron
(B) Radiation
(C) Proton

(D) Neutron

The electron emitted in beta

radiation originates from

(A) inner orbits of atoms

(B) free electrons existing in nuclei
(C) decay of a neutron in nuclei

(D) photon escaping from nucleus
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22.

23.

24.

25.

The half-life period of a radioactive
element X is same as the mean
life time of another radioactive
element Y. Initially both of them
have the same number of atoms.
Then

(A) X and Y have the same decay
rate initially

(B) X and Y decay at the same rate
always

(C) Ydecays at a faster rate than X
(D) X decays at a faster rate than Y

The magnetic moment of a revolving
electron around the nucleus
varies with principal quantum
number n as

(A) wen
B) po
n

(C) pocn?

1
(D) wo—
n2

The magic numbers for any stable
nuclei are

(A) 2, 8, 50,
(B) 2, 8, 20,
©) 2, 8, 26,
(D) 2, 8, 26,

82, 110, 126
50, 82, 126
50, 110, 126
50, 82, 110

Which of the following is not used as
moderator in nuclear reactor?

(A) Heavy water
(B) Graphite
(C) Beryllium
(D) Cadmium
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26.

27.

28.

29.

30.

A circuit which simply shifts the
output waveform to a different d.c.
level is called

(A) clamper circuit
(B) clipper circuit
(C) rectifier circuit

(D) None of the above

Ripple factor for a full-wave rectifier
is

(A) -48
(B) ‘58
(C) -28
(D) -38

The average voltage of a half-wave
rectifier is

(A) Vi /m
(B) 2Vy, /m
(C) Vi /2m

(D) None of the above

A semiconductor device whose
conductivity increases in proportion
to the intensity of incident light is
called

(A) LED
(B) LDR
(C) SCR

(D) None of the above

In which quadrant of [V
characteristic graph, the solar cell
operates?

(A) 1st
(B) 2nd
(C) 3rd
(D) 4th
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31.

32.

33.

34.

The stability factor of a transistor
circuit is given by

) s=Zco
dlc
(B) S= dlc
dlco
© s=2€
dlg
D) o (1+B)dlc
dlp

When a CE transistor is cut off, then
the

(A) maximum  collector current
flows
(B) maximum  voltage  appears

across the load resistor

(C) maximum  voltage  appears
across the collector
(D) minimum voltage appears

across the collector

In an FM signal, if the modulation
index is increased, the required
bandwidth will

(A) increase
(B) decrease
(C) remain constant

(D) increase or decrease

A multiplexer

(A) has multiple inputs and a single
output

(B) has a single input and multiple
outputs

(C) stores data in multiple bits

(D) multiplies four 4-bit words
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35.

36.

37.

38.

A master-slave flip-flop is made

up of

(A) two flip-flops connected in
series

(B) two flip-flops connected in
parallel

(C) a D-latch

(D) None of the above

If fi and f, are the 1st and
2nd principal focal lengths of a
thin lens and n; and n, are the
refractive indices of surrounding
medium and material of lens
respectively, then f,/ f] =

(A) —ny-no
(B) —no/nyg
(C) —ni/ng

(D) None of the above

In case of curved refracting surface,
Lagrange’s law is

(A) nqy; sinoy = noyysind g

(B) nqy; cosay =nyyycosag

(C) nqy; tana = ngoystanoy

(D) None of the above

where the symbols have their usual

meanings.

The correct expression for power P
of a spherical surface is given by

(A) %
n n
B) —2--1
v u

+
© 2

(D) None of the above

where n; and n, are refractive
indices of surrounding medium and
material of surface respectively.
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39.

40.

41.

42.

Two thin converging lenses of
powers SD and 4D are placed
coaxially 10 cm apart. The power of
the combination is

(A) 7D
(B) -7D
(C) 15D
(D) 9D

The distance between two nodal
points equals the distance between
the

(A) two conjugate points
(B) two focal points
(C) two principal points

(D) None of the above

The basic difference between fringe
produced in biprism and Lloyd’s
mirror is that

(A) in biprism, central fringe is dark
and in Lloyd’s mirror, it is bright

(B) both central fringes are bright

(C) in biprism, central fringe is

bright while it is dark in Lloyd’s
mirror

(D) both central fringes are dark

The diameters of bright fringes
formed in Newton’s ring arrangement
are proportional to the

(A) square root of odd natural
numbers

(B) square root of all natural
numbers

(C) square root of even natural
numbers

(D) None of the above
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43.

44,

45.

46.

The resolving power of a telescope is
given by

D
A) — 57

1-22)
1.22

B
A

(C)

1-22D

1-22D

D)

where D is the diameter of the
objective of telescope.

The dispersive power of a grating is

(A) directly proportional to the
order of spectrum

(B) directly proportional to the
square of order of spectrum

(C) inversely proportional to the
order of spectrum

(D) None of the above

The focal length of a zone plate is
given by

-
A —__m

2

B) fm="

©) fn=""

m
(D) None of the above

where r,, = radius of mth zone.

For negative crystal

(A) E-waves faster than

O-wave

move
(B) E-waves and O-waves move in
same speed

E-waves slower than

O-wave

(©) move

(D) None of the above
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47.

48.

49,

50.

Light waves travel in vacuum
along the X-axis. Which of the
following may  represent the
wavefronts?

A) X=C
B) Y=C
€ z=cC

D) X+Y+Z =C

A point source of light is placed at a
distance of 2f from a converging
lens of focal length f. The intensity
on the other side of the lens is
maximum at a distance

A) f

(B) between f and 2f
(C) 2f

(D) more than 2f

Two concave lenses Ly and L, are
kept in contact with each other.
If the space between the two lenses
is filled with a liquid of smaller
refractive index, the magnitude of
the focal length of the combination

(A) becomes undefined
(B) remains unchanged
(C) decreases

(D) increases

If a glass prism is dipped in water,
its dispersive power

(A) increases
(B) decreases
(C) does not change

(D) may increase or decrease
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51.

52.

53.

54.

A particle undergoes SHM with a
time period of 2 seconds. In how
much time will it travel from its

mean position to a displacement
equal to half of its amplitude?

(A) % second

(B) % second

©) % second

(D) % second

The phenomenon of beats can take
place

(A) for longitudinal waves only

(B) for transverse waves only

(C) for both longitudinal and
transverse waves

(D) for sound waves only

The speed of sound in a medium
depends on

(A) the elastic property but not on
the inertia property

(B) the inertia property but not on
the elastic property

(C) the elastic property as well as
the inertia property

(D) neither the elastic property nor

the inertia property

A tuning fork sends sound waves in
air. If the temperature of the air
increases, which of the following
parameters will change?

(A) Displacement amplitude
(B) Frequency
(C) Wavelength

(D) Time period
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55.

56.

57.

58.

59.

Which of the following equations
represents a wave travelling along
y-axis?

(A) x = Asin(ky — ot)

(B) y = Asin(kx — ot)

(C) y=Asinkycosnt

(D) y=Acoskysinwt

When a source of sound of
frequency f crosses a stationary
observer with a speed vy (vg<<
speed of sound v), the apparent
change in frequency Af is given by

o) 2
v

B) 26,1
US

o) L%
v

The ratio of energy density in a
stationary wave to that of a
progressive wave is

(A) 1
(B) 2
(C) 3

(D) None of the above

In a struck string, the amplitude of
n-th harmonic is proportional to

A) 1/n3

(B) 1/n?
(C) 1/n
(D) n/?

Sound emitted by a struck string
compared to that emitted by a
plucked string will be

(A) richer in harmonics
(B) poorer in harmonics
(C) equal in harmonics
(D) None of the above
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60.

61.

62.

63.

64.

Young-Helmholtz law is valid in
case of

(A) plucked string

(B) struck string

(C) both plucked and struck strings

(D) None of the above

If E; and E, represent the average
values of the kinetic energy and
potential energy densities in the
sound wave, then

(A) Ek>Ep
(B) Ex<E,
(C) Ex=E,
(D) None of the above

Sound emitted from
instrument will be

harmonics when the

started by

stringed
richer in
motion is

(A) plucking
(B) striking
(C) bowing
(D) plucking or bowing

The safe noise level as recommended
by WHO is

(A) 60-100 dB
(B) 45-55 dB
(C) 20-40 dB
(D) 65-75 dB

A relation between loudness and
intensity of a musical sound is given
by

(A) Weber-Fechner law
(B) Eyring’s formula
(C) Millington’s formula

(D) Helmbholtz’s law
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65.

66.

67.

68.

In case of forced vibration, near
about the resonant frequency, the
motion is said to be

(A) stiffness controlled
(B) inertia controlled
(C) resistance controlled

(D) mass controlled

For a system undergoing forced
vibration, if the damping in the
system is small, then for low
frequencies the vibration is said to
be

(A) resistance controlled
(B) mass controlled
(C) inertia controlled

(D) stiffness controlled

In case of forced vibration, if v is
the undamped natural frequency
and v;, v, are the two half-power
frequencies, then

(A) vo = ;(V1+V2)

(B) vo =+/Vviva

ViV
(C) vo=—12
V1+V2

(D) vo = \/1§(V1+V2)

If a particle executes SHM with a
frequency v, its kinetic energy varies
with a frequency

(a) v2
(B) v
(C) v

(D) 2v
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69.

70.

71.

72.

Two masses m and 3m are attached
to the two ends of spring of spring
constant s. The time period of its
oscillation is

(A) 2nm/s

(B) 2m\2m/s
(C) 2nf4m/s
(D) 2n/3m/ 4s

If the momentum of a particle
executing SHM is plotted against
its displacement, the curve would
be a/an

(A) straight line
(B) ellipse
(C) parabola

(D) sine curve

A damped harmonic oscillator of
natural frequency v is driven by a
harmonic force of frequency v. Then
in the steady state the oscillator
will oscillate with

(A) frequency vg only
(B) frequency v only
(C) both the frequencies vy and v

(D) frequencies vtvg

Waals’
constant

According to der
gas equation, critical
RT./P,V, is equal to

van

(A) 8
B) 8/3
(C) 83
(D) 1
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73.

74.

75.

76.

Choose the wrong statement from
the following.

(A) Joule expansion always
produces a cooling effect.

(B) Joule-Thomson effect always a
cooling effect produces.

(C) In Joule expansion, only
internal work is done.

(D) In Joule-Thomson expansion,

external work is done on the gas
as well as by the gas.

The kinetic energy per unit volume
of a perfect gas is equal to

2

A) =P

w

(B)

|

(€)

DY wlT Nlw

(D)

where P is pressure.

For a gas, the r.m.s. speed at 800 K
is

(A) four times the value at 200 K
(B) twice the value at 200 K

(C) half the value at 200 K

(D) same as at 200 K

Net entropy change of a system in
Carnot’s cycle is

(A) zero
(B) positive
(C) negative

(D) more than 1
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77. Choose the correct option.

78.

79.

80.

(A) All quasi-static processes are
reversible

(B) All reversible processes are
quasi-static

(C) Adiabatic process is quasi-static

(D) None of the above

Which of the following is intensive
variable?

(A) Area
(B) Entropy
(C) Temperature

(D) Volume

Which of the {following relations
represents Clausius theorem?

do
A) <=0
7
dQ
B) §—= %0
7
do
© §{==>o0
7

doQ
D) §<Z <0
7

where the symbols have their usual
meanings.

The specific heat of saturated

vapour pressure is
(A) zero

(B)
(€)
(D)

positive
negative

sometimes positive and

sometimes negative

10

77. JFoF TeI e 79 |

78.

79.

80.

(A) e PRI alfer Teg
(B) el Tyl Al @RIP-35i1b
(C) F@el®l i 21 (Frk->onioe
(D) 7R (FMiE

TR D ZACHTS BERI 2
(A) CFaTe

(B) <G

(C) roFTal

(D) TR

TNEA @0 FERPT TS @RI 2

dQ
a) §{=<=0
7

dQ
B) ¢—=#0
7

dQ
C) ¢9—>0
I

dQ
D) ¢9—<0
I

@ ozl anfers wef 72 35 |

TS ATIBICOR SRS Ol 28
(A) <0

(B) 4TSIF

(C) e

(D) FYCA LAISE G3R FUCA HMSS

[ PTO



81.

82.

83.

84.

85.

The ratio of the adiabatic and
isothermal elasticities of a gas is
Es/Er =

(A) 2

(B) v

(€) 1/v

(D) 1/2

where v is the ratio of specific heats.

Gibbs potential is defined as
(A) G=U-PV+TS
B) G=U+PV+TS
(C) G=U-PV -TS
(D) G=U+PV -TS

where symbols have their usual
meanings.

Helmholtz free function

is defined by
(A) F=U+TS
B) F=U-TS
(C) F=U+PV
(D) F=U+PV -TS

energy

where symbols have their usual
meanings.

Four thermodynamic potentials are
(A) pressure, volume, temperature
and internal energy function
(B) pressure, volume, internal

energy and Helmholtz function
(C) internal energy function,
temperature, Helmholtz function
and Gibbs function
(D) internal energy
Helmholtz function,
and Gibbs function

function,
enthalpy

A mixture of n; moles of monatomic
gas and n, moles of diatomic gas
has y =1-5. In this case

(A) ny=ny
(B) 2n;=ny
(C) n1=2n,
(D) 2ny=3n4
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86.

87.

88.

89.

During an adiabatic process, the
pressure of a gas is found to be
proportional to the cube of its
absolute temperature. The ratio y for
the gas is

(A) 2

(B) 3/2
(€) 5/3
(D) 4/3

The relation between U, P and V for
an ideal gas is U =2+ 3PV. The gas
is

(A) monatomic
(B) diatomic
(C) polyatomic

(D) either monatomic or diatomic

If 2 moles of an ideal monatomic gas
at temperature T is mixed with 4
moles of another ideal monatomic
gas at temperature 2T, then the
temperature of the mixture is

(A) —To
(B) =Ty
(C) £ To

(D) —To

Heat is supplied to a diatomic gas
at constant pressure. The ratio of
AQ :AU : AW will be

(A) 5:3:2
(B) 5:2:3
(C) 7:5:2
(D) 7:2:5

21

86.

87.

88.

89.

(P Fao AGTR 41 T (@ S
517 T2 AR TRl e AP |
GUFCE ST ACAFFE SI7aEe ST
2Ty =

(A) 2

(B) 3/2

(C) 5/3

(D) 4/3

@ S SICR (Feq U, P @R V-93
W W 3 U =2+3PV, A9
SIS 29

(A) GRS

(B) TaoRmie

(C) TRF

(D) PRI 1 BRI

To SPNIQR (1 S 2 (I GFoRIH
MPCE 2T, OFN@R SF G v

4 I GFHRAE oeE A e =0
e | GCFCE R SINEl 3@

A) —To
B) -To
(C) - To

(D) —To

&q Bl (@A GFH @eRIE Mo o1
oWl 1 25T | GTFCE AQ (AU AW 2([

(A) 5:3:2
B) 5:2:3
(C) 7:5:2

(D) 7:2:5

[ PTO



90.

91.

92.

93.

In the Ingenhausz experiment,
the thermal conductivity k and
length L of the rod up to which wax
melts are related as

k
(A) - constant

2
(B) — = constant
L

(©) k. = constant
L2

(D) kL = constant

Magnetic flux has the dimensions

(A) [ ML?T 2171
(B) [ MLT?I]
(C) [ML?>T~ 7Y

(D) [ ML?T?I]

Which one of the following is not a
source of magnetostatic field?

(A) An accelerated charge
(B) A steady current carrying wire
(C) A bar magnet

(D) An electric field varying linearly
with time

The magnetic field intensity B of
a small current loop at a large
distance r varies as

@ 2
:
1
B —
B
©

(D) None of the above
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94,

95.

96.

97.

A magnetic dipole moment m placed

5
in a nonuniform magnetic field B
experiences a force

(A) V(m-B)
(B) -m-B
(C) mxB

(D) None of the above

Which one of the following is not
a characteristic of magnetostatic
field?

(A) It is solenoidal
(B) It is conservative
(C) Flux lines are always closed

(D) Net magnetic flux through a
closed surface is always zero

%
The vector potential A corresponding
to a constant magnetic field B along
z-direction can be represented by

(A) —Bzk

(B) B(jx-1iy)
© olix- )
D) g(j'x—i'y)

If the intrinsic magnetic moment of
the atoms of a material is not zero,
the material

(A) must be paramagnetic
(B) must be diamagnetic
(C) must be ferromagnetic

(D) may be paramagnetic or
ferromagnetic
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98.

99.

100.

101.

The permanent magnetic moment of
the atoms of a material is zero. The
material

(A) must be diamagnetic
(B) must be paramagnetic
(C) must be ferromagnetic

(D) may be dia-, para- or ferro-

magnetic
Magnetization current can

(A) transport charge
macroscopic distances

over

(B) produce Joule heating
(C) produce magnetic field

(D) None of the above

The relative
material is
must be

permeability of a
0-98. The material
(A) paramagnetic
(B) ferromagnetic
(C) diamagnetic

(D) None of the above

The electric field produced by a
uniformly moving charge is

(A) conservative
(B) non-conservative
(C) irrotational

(D) None of the above
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102.

103.

104.

105.

A circular coil of a single turn of
thin conducting wire has self-
inductance L. If the number of turns
is increased to 8, then the new self-
inductance would be

(A) 8L

(B) 64L

(C) L/8

(D) 242L

A small wire loop is placed inside a
solenoid with its axis perpendicular
to the axis of the solenoid. Now, if
the current through the solenoid
increases with time at a constant
rate, the e.m.f. induced in the loop
would

(A) increase with time

(B) decrease with time

(C) remain at a constant value

(D) be zero

A capacitor is charged to a p.d. of
100 V and is then connected across
a resistor. It is found that the p.d.
decays to 80 V after 1 sec. The p.d.
across the capacitor after 2 sec
will be

(A) 40V

(B) 60V

(C) 64V

(D) None of the above

A complex current consists of
a d.c. of 3A and an a.c. of
3sin(100nt+/6)A. Its  average
value will be

(A) /18 amp

(B) 6 amp

(C) 4:5 amp

(D) 3 amp
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106.

107.

108.

109.

A pure L-C parallel circuit is
impressed with an a.c. source of

1
frequency o. If ®>-—, then the

JLC’

circuit reactance will be

(A) inductive

(B) capacitive

(C) resistive

(D) zero

The interaction energy of an electric

dipole_) of moment P in an external
field E is

(A) |P xE]|
(B) ~|PxE]|
(C) P-E
D) -B-E

The bound volume charge density in
a sphere of radius a carrying

polarization 13 = K7 is
(A) Kr

B) K

(C) zero

(D) -3K

A dielectric material has non-uniform

polarization 1_3) The polarization
volume charge density is given by

(A) -V.P
B) V-P
(€ IP]/eo
(D) [P/
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110.

111.

112,

113.

Energy density of the electric field
produced by a point charge varies
with the distance r from the point
charge as

™
B
©
D) ~

The integral Ef E) .d? =0, if the electric
field ]73 is caused by

(A) a static charge

(B) a time-varying magnetic field
(C) both (A) and (B)

(D) None of the above

Electrostatic field is always
(A) solenoidal
(B) irrotational
(C) harmonic in character

(D) None of the above

Potential at a point due to a point
charge is V. The charge is doubled
and also the distance of the point
from the charge is doubled. The new
potential will be

A) v/2
(B) 4V
(C) V

(D) 2V
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114. A non-conducting ring of radius r

115.

116.

has charge Q. A magnetic field
perpendicular to the plane of the
ring changes at the rate dB/dt. The
torque experienced by the ring will
be

(A) zero

®) or2%B
© tor
(D) nr

Ohm’s law is not valid for
(A) alternating current
(B) capacitor

(C) inductor

(D) any non-linear circuit element

If battery resistance is zero and
each of bridge arms has the same
resistance R, then the sensitivity of a
Wheatstone bridge is

CVp

A §="%p

cv
B) s==F
R
cv
© s=—F%
2R
cv
D) §=- 2>
4R
where, C is the galvanometer
deflection per unit current and Vg is
the battery voltage.
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117. Torque acting on a loop of area §

118.

119.

and carrying a current I when
placed in a uniform magnetic field
N

B is given by

(A) IS xB
> >
(B) BxIS

(C) 2(I1S x B)

(D) None of the above

When a capacitor of capacitance C is
charged fully by connecting it across
a battery of e.m.f. E, the energy
expended by the battery is

1
(A) —CE?

2
(B) CE?
(C) 2CE?
(D) CE
A dielectric slab is inserted between
the plates of an isolated capacitor.
The force between the plates will
(A) increase
(B) decrease
(C) remain unchanged
(D) become zero
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120. Two conducting plates A and B are

121.

122.

placed parallel to each other. A is
given a charge Q; and B a charge
Q5. The charge that remains outer
surface of each plate is

01-0Q2

(A) >

Q1+0Q2

B) =

Q1
© 3

D) 22

The kinetic energy needed to project
a body of mass m from the earth’s
surface to infinity is

(A) mgR/4
(B) mgR/2
(C) mgR

(D) 2mgR

where R is radius of the earth.

Two soap bubbles with radii r; and
ry (n >r1rpy) come in contact. Their
common surface has a radius of
curvature r. Then

(A) o n+ o
2

B) r=-"1"2

n + 1£5)

© r=-12

n—ry

(D) r=ynr

30

120. A 9% B 76 <R AMScs @S]

121.

122.

A T A A Q W R B
SO Qo SN (T&A 28 | 2ol “[1ces
BIEGERI« RSERCECINoEC]

(A) 01;02
B) Q1 ';QQ

Q1
(©) >

D) 2

m SEA @FF IWE RAA7E 3o SO

wACR 0 @S Zaean sifeie 2
(A) mgR/4
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123.

124.

125.

126.

The correct relation among elastic
moduli is

(A) y=n(1+20)
(B) y=2n(1+o)
(€) y=n(l+o)

(D) None of the above

where the symbols have their usual
meanings.

A barometer kept in an elevator
accelerating upward reads 76 cm.
The air pressure in the elevator is

(A) 76 cm
(B) <76 cm
(C) >76 cm

(D) zero

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

A 20 cm long capillary tube is
dipped in water. The water rises up
to 8 cm. If the entire arrangement is
put in a freely falling elevator, the
length of water column in the
capillary tube will be

(A) 8 cm
(B) 6 cm
(C) 10 cm
(D) 20 cm
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127.

128.

129.

130.

If more air is pushed in a soap
bubble, the pressure in it

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

(D) becomes zero

When an air bubble rises from the
bottom of a deep lake to a point just
below the water surface, the
pressure of the air inside the bubble

(A) is less than the pressure
outside it

(B) increases as the bubble
moves up

(C) decreases as the bubble

moves up

(D) None of the above

A U-tube containing a liquid moves
with a horizontal acceleration a
along a direction joining the two
vertical limbs. The separation

between these limbs is d. The
difference in their liquid levels is

(A) ad/g
(B) 2ad/g
(C) ad/2g

(D) dtan"!(a/g)

By a surface of a liquid we mean
(A) a geometrical plane like x =0

(B) all molecules exposed to the
atmosphere

(C) a layer of thickness of the order
of 107 m

(D) a layer of thickness of the order

of 107" m
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131.

132.

133.

134.

In the bottom of a vessel with
mercury of density p, there is a
round hole of radius r. At what
maximum height of the mercury
layer will the liquid still not flow
out through this hole (surface
tension =T)?
(A) T/rpg
(B) T/2rpg
(C) 2T /rpg
(D) 4T /rpg
The correct relation between surface
tension and surface energy is
(A) E=S
B) E=S+T as
dT
(C) E=S-T as
dT
(D) None of the above
where E = surface energy,
S = surface tension and T is the
temperature
Two rods of identical dimension with
Young’s moduli y; and y, are joined
end to end. The equivalent Young’s
modulus for the composite rod will
be
2Y1Y2 Y1Y2
(Y1+y2) (Y1+Yy2)
1

©) 57— D) y1tyz

2(y1ty2)
If a small part separates from an
orbiting satellite, the part will
(A) fall to the earth directly
(B) move in a spiral and reach the

earth after few rotations
(C) continue to move in the same

orbit as the satellite
(D) move farther away from the

earth gradually
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135.

136.

137.

138.

Two identical trains A and B move
with equal speeds on parallel tracks
along the equator. A moves from
east to west and B from west to east.
Which train will exert greater forces
on the tracks?

(A) A

(B) B

(C) They will exert equal force
(D) None of the above

A uniform rod is kept vertically on a
smooth surface at a point O. If it is
rotated slightly and released, it falls
down on the horizontal surface. The
lower end will remain

(A) at O

(B) at a distance less than [/2
from O

(C) at a distance /2 from O

(D) at a distance larger than [/2
from O

A cubical block of mass M and edge
a slides down a rough inclined plane
of inclination 6 with a wuniform
velocity. The torque of the normal
force on the block about its centre
has a magnitude

(A) zero

(B) Mga

(C) Mgasinb

(D) (Mgasin®)/2

A solid sphere, a hollow sphere and
a disc, all having same mass and
radius, are placed at the top of a
smooth inclined and released. The
least time will be taken in reaching
the bottom by

(A) the solid sphere

(B) the hollow sphere

(C) the disc

(D) All will take same time
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139.

140.

141.

142,

A ring of radius r and mass per unit
length m rotates with an angular
velocity o in free space. The tension
in the ring will be
(A) zero
(B) lmmzr2
2
©) mo?r?
(D) mr w?
Two men support a uniform
horizontal beam at its two ends. If
one of them suddenly lets go, the
force exerted by the beam on the
other man will
(A) remain unaffected
(B) increase
(C) decrease
(D) become unequal to the force
exerted by him on the beam
The centre of a wheel rolling on
a plane surface moves with a
speed vgy. A particle on the rim of
the wheel at the same level as the
centre will be moving at speed
(A) zero
(B) vo
(C) ~2vg
(D) 2vg
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. Then
(A) v=ucosb
(B) v=ucosb-cos¢
(C) v=ucosB-secd
(D) v=usecB-cosd
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143.

144.

145.

146.

All the particles of a body are
situated at a distance R from the
origin. The distance of the centre of
mass of the body from the origin is

(A) =R
(B) <R
(C) >R
(D) =R

The horizontal range of a projectile
fired at an angle of 15° is 50 m. If
it is fired with the same speed at
an angle of 45°, its horizontal range
will be

(A) 25 m
(B) 37 m
(C) 50 m
(D) 100 m

If a volume V is surrounded by a
closed surface S, then

[[7.ads =
S

(Aa) v

(B) 2v

(©) 3V

(D) 4V

5
If F represents a conservative field,
then

(A) curl F=0
(B) div F =0
(C) grad F=0

(D) None of the above
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147.

148.

149.

150.

- e
If A, B and C are three vectors, then
> o> o
|A+B+C|
- - —
(A) =|A[+|B|+[C|
- - —
(B) 2|A[+|B|+[C]|
- - -
(C) <I|A[+|B|+[C]|
- - —
(D) <|A[+|B|+[C]|

Three particles of mass m each are
placed at the three corners of an
equilateral triangle of side a The
work should be done to increase the
sides of the triangle to 2a is

3Gm?2 3Gm?
(B) >
a
Gm? 3Gm
© “5- D) S
a 2a

The Lagrangian of a particle moving
under central force is given by

(A) L=2m(r2+r26%)+ 5
2 r

B) L- 25%) - &
:

lm(r‘2+r

2

© L=2m(r2+r262)+ K
2 r2

D) L=2m(r2+r262+ 5
2 r

where the symbols have their usual
meanings.

If g, is a cyclic coordinate in
Lagrangian, then

(A) it will also a cyclic coordinate in
Hamiltonian

(B) it will not a cyclic coordinate in
Hamiltonian

(C) it may or may not be a cyclic
coordinate in Hamiltonian

(D) None of the above
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