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A particle moves in a circle of radius 2 m at a speed given

by v= 4t where v is in m/s and t is in second.

What is its resultant (total) acceleration at time t=1s ?
@ 8m/s? ®) 442 ms?
© 5V5mss° @ 45 m/s?

Two discs are rotating about their axes, normal to the discs
and passing through the centres of the discs. Disc D, has
2 kg mass and 0.2 m radius and initial angular velocity of
50 rad/s. Disc D, has 4 kg mass, 0.1 m radius and initial
angular velocity of 200 rad/s. The two discs are brought
in contact face to face, with their axes of rotation
coincident. The final angular velocity (in rad/s) of the
system is

(a) 40 () 60
(¢) 100 ' d 120

The increase in pressure in kPa required to decrease 200

litre volume of a liquid by 0.004% is (bulk modulus of
the liquid = 2100 MPa)

(a) 84 (b) 924
(c) 84 d) 168

Two closed pipes produce 10 beats/sec when emitting their
fundamental frequencies. If their lengths are«in ratio of
25 : 26 their fundamental frequencies (in Hz) are

(a) 260,270 (b) 270, 280
(¢) 250,260 (d) 260,250

A ray of light in air is incident at an angle of 45° on the
surface of separation of a medium. It is refracted in the
meditm at an angle of 30°. What is the velocity of light in
that medium ? '
(@ 1.5x108m/s

(© 3.5x10%m/s

(b) 2.12x 108 m/s
@ 3.33x10%m/s

25
A surface S = 10 j is kept in an electric field of
i il ; ;
E = 3i +5j + 6k .Howm_uch electric flux will come

out through the surface 7
{(b) 40units
(d) 60 units

(a) 30units
(¢) 50units

=~

10.

11.

12.

13.

IfL and R denote the inductance and resistance of a coil

R i
respectively, then b has the dimensions of

(b) length
(d) mass

The velocity of an electron in the ground state of hydrogen
atom is 2.1 x 106 m/s. What is its velocity in the third
Bohr orbit ?

(a) 18.9 x 105 m/s (b) 63x105m/s
(¢) 7x10°m/s (d) 7x10°m/s

What is the potential energy of a satellite having mass 'm'
and rotating at a height of 6.4 x 105 m from the surface of
the earth of radius R ? [R=6.4 x 10 m]

(a) 4mgR, (bj) —2mgR,
(©) -0.5mgR, (d) -mgR,

A particle executes a linear S.H.M. with an angular
velocity and maximum acceleration of 3.5 rad/s and 7.5
m/s? respectively. What is the amplitude of osciallation ?

(a) 0,6lmv (b) 0.53m
(¢) 0.28m (d) 036m

The surface tension for pure water in a capillary tube
experiment is

(a) time

(¢} frequency -

2 1pg
@ g ®
hrpg pg
o = o

With same initial conditions, an ideal gas expands from
volume V| to V, in three different ways. The work done
by the gasis W, if the process is isothermal, W, if isobaric
and W, if adiabatic, then

(@ W >W,>W, (b) W, >W,>W,

© W,>W,>W, d W,>W;>W,

The wavelength of sodium D, line obtained from a sodium
vapour lamp is 5890 A. If the wavelength of sodium D,
line emitted by a star is measured as 5895 A, then this
implies that ¢

- (a) thestar is revolving round the earth
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14.

15.

16.

17.

18.

19.

(b) the star is moving away from the earth

(c) the star is moving towards the earth

{d) the star is stationary

A resistance of 20 © is connected across the left gap of a
metre bridge and an unknown resistance (X) greater then
20 Q is connected across the right gap. When these

resistances are interchanged, the balance point shifts by
20 ¢cm. What is the unknown resistance ?

@ 200 () 30Q
() 40Q (@ 25Q
A boat is moving due east in a region where the earth's
magnetic field is 5.0 x 10 N/A/m due north and
horizontal. The boat carries a vertical aerial 2 m long. If

the speed of the boat is 1.50 m/s, the magnitude of the
induced emf in the wire of aerial is

(a) 1mV ») 0.75mV
(©) 0.30mV (@ 0.15mV
A NOR gate gives

(a) high output when both inputs are high

(b) high output when both inputs are low

(¢) low output when both inputs are low

(d) high output when one input is low and the other input
is high :

A body is just being revolved in a vertical circle of radius

R. The string breaks when the body is at the highest point.

What is the horizontal distance covered by the body after
the string breaks ?

(a) R
(¢) 4R

(®) RrY2
@) 2R

What is the minimum phase difference between two simple

harmonic oscillations given by

| v3
yp = —sinot + ——cos ot
2 2

Y, = sin @t + cost ot ?

m : n
® 3 ®
oL Vi
© ] (d) s

Which one of the following is the correct statement from
the given graph of extension against load for-four wires
of the same material and same thickness ?

extension {(e)

v

O load (Mg)

20.

21.

22,

24,

25.
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(a) Dhasthe largestlength
(b) C hasthe largestlength
(¢) Bhas the largest length
(d) Ahasthe largestlength

Two carnot engines A and B are operated in series. The
engine A receives heat from the source at temperature T,
and rejects the heat to the sink at temperature T. The second
engine B receives the heat at temperature T and rejects to
its sink at temperature T,. For what value of T the
efficiencies of the two engines are equal ?

Tl sk T2 Tl = Tz
R o=

(C) Tsz (d) ‘/ T1T2

In a double slit experiment, the distance between the slits
is increased 10 times whereas their distance ‘from the
screen is hialved, then what is the fringes width ?

1 i
(a) Becomes T (b) Becomes 20 times

20

(¢) Becomes —— (d) Itremainssame

90

For making the electromagnets, the retentivity and
permeability of the material should be respectively

(a) high-high (b) low - low
(c) high-low (d) low-high

The wavelength ofthe first line in Lyman series is A. What
is the wavelength of the first line in Balmer series ?

36 5
I R T

2= St
o s - 5t

The ratio of minimum to maximum wavelength in Balmer
series is

(a) 5:9
() 1:4
Average density of the earth

() 3:4
d 5:36

(a) is directly proportional to g

(b) is inversely proportional to g

“(¢) does not depend on g
_ (d) isacomplex function of g
26.

A horizontal platform with a small object placed on it
executes a linear SHM in the vertical direction. The
amplitude of oscillation is 40 cm. What should be the
least period of these oscillations, so that the object isnot
detached from the platform? [Use g = 10 m/s?]

(@ 027s (b) 0.37s
(¢) 04ms (d 05ms
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27.

28.

29.

30.

31.

32.

33.

34.

35.

When NaCl is added to water; the surface tension of water
will

(a) decrease (b) remains same
(c) increase (d) nothing can be said

The efficiency of a carnot engine is 50% and the
temperature of the sink is 500 K. If the temperature of the
source is kept constant and its efficiency is to be raised to
60%, then the required temperature of the sink will be

(a) 400K (b) 500K
(©) 600K (d) 100K

A 700 pF capacitor is charged by a 50 V battery. The
electrostatic energy stored by it is

(@) 13.6x107°7J (®) 17.0x10%J

() 8.7x107] d 9.5x107°7

A current of 0.01 mA passes through a potentiometer wire
of resistivity 10° Q-cm and area of cross-section 1072 cm?.
What is the potential gradient ?

(@ 101V/m (®) 10®V/m

© 10°V/m @) 101°V/m

An a.c. voltage is applied to a resistance R=30Q and an
inductor L in series. If the inductive reactance is also

30 Q, the phase difference between the applied voltage

and the current in the circuit is

(2) (b)

wla of3a

Hla a3

© @
A photocell is iltuminated by a small bright source placed
1 m away from the photocell. When the same source of
1 :

light is placed 7 m away, the number of electrons emitted
by the photocathode will be

(a) increased by a factor of 4

(b) decreased by a factor of 2

' (¢) decreased by a factor of 4

(d) increased by a factor of 2

The frequency of a given AC signal is 50 Hz. When it is
connected to a half-wave rectifier, the number of output
pulses given by the rectifier in 1 s is

(@ 25 (b) 150
() 100 (d 50

What is the energy of a photon (in eV), whose frequency
is 1012 MHz ? [h = 6.63 x 10734]

(a) 4.14 x 10° MeV (b) 4.14x 10%eV
(©) 414x10%eV" (d) 4.14x 10°KeV

A galvanometer of 50 Q resistance has 25 divisions. A
current of 4 x 10~* A gives a deflection of one division.
To convert this galvanometer into a voltmeter having a

. range of 0 to 25V, it should be connected with a resistance

of

36.

(a) 2450 Q as a shunt (b) 2550 Q in series
(c) 2450 Q in series (d) 2500 Q asashunt

The angular width of the central maximum in the
Fraunhofer's diffraction pattern is measured. The slit is

_ illuminated by the light of wavelength 6000 A. Ifthe slit

37.

38.

39.

40.

41.

(a) 50x107°

is illuminated by light of another wavelength, the angular
width decreases by 30%. What is the wavelength of light
used ?

(a) 6000 A (b) 3500 A
(©) 4200 A (d) 4700 A

The third harmonic of an open pipe is in resonance with a
tuning fork of frequency 495 Hz. What is the length of
the open pipe if the velocity of sound in air is 330 m/s ?
(neglect the end correction)

(a 05m () 0.75m
€ Im d 12m
The equation of a progressive wave is given by

y=5 cos (100t— 5x) where y is in microns, X in metre and
tis in second. What is the ratio of the maximum particle
velocity to the velocity of wave propagation ?

() 2.5x107°
(€ 25x107* (@ 2.5x1077
A solid sphere of mass M and radius R having moment of
inertia I abouit its diameter is recast into a solid disc of
radius r and thickness t. The moment of inertia of the disc

about an axis passing through the edge and perpendicular
to its plane remains I. R and r are related as

2 %

£ Sh (b)r=‘/1—5
v |2 vy
© r=y5R @ r= R

The equation of a progressive wave is

p t X T
y=8sin|A|— — — |+ —|m
e i)

What is the wavelength of the wave ?
(a) 10m (b) 4m
(¢) 8m d 2m -

Air in a cylinder is suddenly compressed by a piston, which
is then maintained at the same position. With the passage
of time

(a) the pressure may increase or decrease depending
upon the nature of the gas .

(b) the pressure remains the same
(c) the pressure decreases

(d) the pressure increases
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42. Ahollow cylinder has a charge q coulomb enclosed in it.

s the electric flux associated with the curved surface B
of the cylinder. What is the flux linked with the plane

surface A ?
q 0]
@) [g v ¢} ® 3
4 ‘ £ L
(C) 280 (d) 2 80 ¢

43. A current of 2 A flows in the windings of a toroid having

400 turns and mean circumferencial length of 40 cm. If
the inside magnetic field is 1 T, then the relative
permeability of the medium is approximately equal to

[Ho = 4m x 1077]

~ (@ 200 (b) 300

(c) 400 © (d) 100

44. The activity of a radioactive sample is measured as N
counts per minute at t= 0 and N /e counts per minute at
t= 5 minute. What is the time (in minutes) at which the
activity of the sample reduces to half of its value ?

lo —%-
(a) 108 5

log e?
s

(b) 5log2

© (d) Slog,,2

45. In an electromagnetic spectrum, the frequencies of'y-rays, ‘

X-rays and ultraviolet rays are denoted by n,, n, and n,
respectively then
(a) pl>n2>n3 () n, <n,<n,
(d) n;<n,>n,

46. What is the moment of inertia of a solid sphere of density
p and radius R about its diameter ?

(©) n;>n,<n,

176 _ 4 sl g
® Jo5 " P e

105 105

— RS = pd
). cine 0 E @ 6P

47 A point P is situated at 40.1 cm and 40.2 cm away from
two coherent sources. If the wavelength of light used is
5000 A, then the point P

(a) isdark (b) isbright
(¢) neither bright nor dark (d) may be bright or dark

48. There are four light-weight-rod samples A, B, C, D
separately suspended by threads. A bar magnet is slowly
brought near each sample and the following observations
are noted

(i) Adis feeblyrepelled (i) B is feebly attracted
(iii) C isstrongly attracted (iv) D remains unaffected
Which one of the following is true ?

(a) Bisofaparamagnetic material

(b) Cis of a diamagnetic material

(¢) Disofa ferromagnetic material

(d) Aisofanon-magnetic material

49. The transfer characteristics of a base biased transistor has
three regions viz., cut off region, active regicn and
saturation region. In which region the transistor should
be operated for using it as an amplifier.? -

(a) Cutoffregion

(b) Activeregion

(¢) Saturation region

(d) Cut off and saturation region

. 50. Which one of he following is not an atmospheric layer ?

(b) Tonosphere
" (d) Stratosphere .

(a) Troposphere
(¢) - Photosphere




