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a.

4.

A projectite can have the same range R for two
angles of projection. Ift; andt, be the timés of
flights in the rwo cases, then the product of the
two times of flights is proportional to -

- 1
(a) R* )] 72
© }l{

An annular ring with inner and outer radii R,
and R, is rolling without slipping with a
uniform angular speed. The ratio of the forces
experienced by the two particles situated on

(@ R

. N
the inner and ourer parts of the ring, = is:

FZ
Ry ’RIT
@ g ® g
R
d) =1
© 1 @ g

A smooth block is released at rest cn a 45°
incline and then slides a distance d. The time
taken 1o slide is n times as much to slide on
rough incline than on a smooth incline. 'I“he
coefticient of friction is :

) uy = {1_-*;1;

(d}_.-l-l-g_ i

1
(a:’ uk'__l_ P
n

1

{C) .l-l-s=1__E ]—-1_2
n n

\
The upper half of an inclined plane with
inclination ¢ is perfectly smooth, while the
lower half is rough. A body starting from rest at
the top will again come to rest at the hortom, if
the coefficient of friction for the lower half is

given by :
(a) 2sin (b) 2cos
(c) 2tan § (d) tan ¢

A bullet fired into a fixed target loses half of its
velocity after penewating 3cm, How much
further it will penetrate before coming o rest,
assuming that it faces constant resistance to
motion ?

6.

7

&

10.

.

- decelerates at 2

(2] 3.0 cm by 2.0.cm

(¢) 1.5cm (d) 1.0cm

Out of the following pairs, which one does not
have idenrical dimensivns 1

(a) Angular momentim and Plancl’s constant
(b) Impulse and momentum

(¢) Moment of lnertia and moment of a force
(d) Wark and rorque

The relation between time t and distance x is
t = ax® + by, where a and b are constanrs. The
acceleration is :
(a) — 2abv*
() - 2av’

b) 2bv°
(@) 2av*

A car, starting fruim rest, accelerates at the rate
f throngh a distance S, then continues al
constant speed for time ¢ and then decelerates
at the rate f/2 to come to rest, If the total
distance travelled is 15 &, then ¢

(a) = fr s

I.A

r--cw--

(c}:;:lfr2 @ s=zfr

A pnmc]e is moving eastwards with a ve!oc:ty
of 5 ms ™. In 10 5 the velocity changes to 5 ms™
northwards. The average acceleration in this
rime {8 :

1
(a) —= ms towards north-east

V2

L. ..
()] rjms
(c) zero .
(d) % ms~2 towards north-west

towards north

A parachutist’ after bailing out falls 50 m
without friction, When parachute opens, it
m/ 5. He reaches the ground
with a speed of 3 m/s. At whar heighr, did he
bail out ?

{a) 91 m

(©) 293 m

(b) 182 m
S(d) 111m



11.

12.

13.

14.

16.

Ablockis kept on a frictionless inclined surface
with angle of inclination o.. The incline is given
an acceleration a to keep the block stationary.
Then ais equal to !

2
1L

(a) g/1an o (b) g cosecat

() g (d) gtan

A spherical ball of mass 20 kg is stationary at
the top of a hill of height 100 m. It roils down a
smooth surface to the ground, then climbs up
another hill of height 30 m and finally rolls
down to a horizontal hase ar a height of 20 m
above the ground. 'I‘he velocity attained by the
ballis:

(a) 40 m/s (b] 20 my/s
(¢) 10 m/s (d) 1030 m/s

A hody A of mass M while falling verrically
downwards under gravity breaks into two

parts; a body B of mass % M and, a body C of

mass % M. The centre of mass of bodies B.and C

taken together shifts compared ro thart of body
A towards :

(a) depends on height of breaking

(b) does not shift

(¢} bodyC

(d) body B

The moment of inertia of uniform semicircular
disc of mass M and radius r about a line
perpendicular to the plane of the disc through
the centre is :

(@) - Mr"‘ ) = Mrl

GV

A particle of mass 0.3 kg is subjected to a force
F ==l with k =15N,/m. Whar will be irs
initial acceleration, if it is released from a point
20 cm away from the origin ?

(a) 3m/s* (b) 15m/s?

(¢} 5m/s® (d) 10 m/s*

() Mrz 2—Mr2

-The block of mass M moving on the frictionless

horizontal surface collides wilth the spring of

17.

18.

19.

20.

21.

spring constant k and compresses itby length L.
The maximum momentum of the block after
collision s :

Ki?
(@) VMk L ® 557

2
{c) zero {d) ML

A mass m moves with a velocity v and collides

inelastically with another identical mass. After

collision the I mass moves with velocicy —% in
W

a direction perpendicular rta the inirial

direction of motion. Find the speed of the

second mass aflter collision :

@ v ® v3v
© 2 @ =
J3 J3

A 20 cm long capillary tube is dipped in water.
The water rises upto 8 cm. If the entire
arrangemenr is put in a freely falling elevaror,
the length of water column in the capillary tube
will be :

(a) 8em (b 10 ecm

{€) 4cm (d) 20 em

If S is srress and ¥ is Young's modulus of
material of a wire, the energy stored in the wire
per unit volume is ;

82

2 ik

() 28°Y (b) p3g
2y 3
©Z @ 5

Average density of the earth :

{2) does not depend on g

(b) is a complex function of g

{€) is directly proportional w g

{d) is inversely proportienal to g

A hody of mass m is accelerared uniformly from
rest to a speed vina time T, The instantaneous
power delivered to the body as a function of
time, is given by :

2 2

@) ) Tt

2
1 my £2
@ 55

1rmar

© 557t



22.

23.

24.

as.

Considera car moving on a straight road witha

speed of 100 m/s. The distance at which car

ean be stopped, 15 : [p,, = 0.5]

(a} £00 m (b) 1000 m

(c) 100 m id} 400 m

Which of the following is incorrect regarding

the ficst law of thermodynamies ?

(a) ltis not applicable to ary eyelic process

(b} It is a restatement of the principle of
conservation of energy

(¢} It introduces the concept of the intetnal
energy

{d) Itintrocduces the concept of the entropy

A T shaped object with dimensions shown ig
the figure, is lying on a smooth floor. A force F
is applicd at the point P paraliel ta AE, such
that the object has only the translational
motion without rutation. Find the location of P
with respect to{ :

P ]
o —— 21
F
L] L
e
2 3
(a) §!' (b) ‘2‘1
© 31 @1

The change in the value of g at a height i ahove
the surface of the earth is the same as at a depth

- d below the surface of carth. When both dand h

26.

are much sialler chan the radius of earth, then
which one of the fallowing is correct 7

R . 3R
{a) d=_.”§ (0 d“.—z
{€) d=2h () d=h

A particle of mass 10 g is kept on the surface of
a uniform sphere of mass 100 ky and radius
10 cm. Find the work to be done against the
gravitational force between them, to take the
particle far away from the sphere : (you may
ke G = 6.67 x 107" Nm?/ kg?)

() 13.34x 107 J  (b) 3.33%x 1007

(¢) 6.67x107 )  [d) 667x10710 7

27.

28.

29.

30.

31,

32,

33.

A gaseous mixture consists uf 16 g of helium and

C
16 g of oxygen. The ratio =% of the mixture is :

off
(a) 1.59 (b 1.62
(@ L4 () 1.54

The intensity of gamma radiation from a given
souree is I. On passing through 36 mm of lead,
it is reduced to I/8 The thickness of lead,
which will reduce the intensity to I/2will be :
(a) & mm (b) 9 mm

{¢) 18 mm (d) 12 mm

The elecirical conductivity of a semiconductor
increases when eleclromagnertic radiation of
wavelength sharrer than 2480 nm, is incident

on it. The band gap in (eV) for the
scmiconductor is ¢

{a) 1.1eV (b) 2.5 eV

() 0.5V (d) 0.7V

A Photoeell is illuminated by a small bright
source placed 1 m away, When the same source

of light is placed ]5 m away, the number of

electrons emitted by photocathode would :

(a) decrease by a factor of 4

(b) increase hy a facror of 4

{c) decrease by a factor of 2

{d) increase by a factor af 2

Starting with a sample of pure **Cu, 7/8 of it
decays into Zn in 15 min. The corresponding
half-life is :
{a) 10 min
{c) 5 min

(b) 15 min
(dy 7 %min
If radius of the 3 Al nucleus is estimated to be

3.6 fermi, then the radins of 4 Te aucleus be
nearly :

(a) 6 fermi (b} 8 fermi
{c) 4 fermi (d) 5 fermi
‘Ihe temperature-entrapy diagram of a

reversible engine cycle is given in the figure. Its
efficiency is :
T

2T,

IR

s, 25, 8

® 14
(d) 2/3

(&) 172
() 1/3



34.

35.

36.

37.

The figure shows a system of twe concentric
spheres of radii 4 and r and kept at
temperaiures T; and T,, respectively. The radial
rate of flow of heat in a substance betweern the
two concentric spheres, is proportional 10

(- 1) %)
®) (nr) (3): 1o L"IJ
(¢} "(TE':T} () (1)

A systemn goes from A to B via two processes i
and II as shown in figure. If AU, and AU, are
the changes in internal energics in the
processes I and II respectively, then ;

P,

A =B

v

@) AU, =AU,

(b) relation between AU, and AU, cannot be
determined

(€ AU, > AU,

d) AU, =AU,

The function sin® (et ) represents

" (a) a periodic, bur nhor simple harmonic,

motion with a period 2n/o

(b) a periodic, but not simple harmonic,
motion with a peried n/®

(¢} a simple harmenic motion with 2 period
2n/w

(d) a simple harmonic motion with & period
/0

A Youngs double slit experiment uses a

monochromatic source, The shape of the

interference fringes formed on a screen is ;

{a) hyperbola (b) circle

(c) straight line (d) parabola

38.

ae.

40.

41.

42

Two simple harmonic motions are represer.ted

by the equations y; = 0.1 sin (300 nt + ’—;

¥:=01cos nt. The phase difference of the
velocity of particle 1, with respect to the
velocity of particle 2 is :

and

(a) ‘6" ) 3
-1t T
© 5 @ %

A fish looking up rhrough the warer sees the
outside world, contaired in a circular horizon.

; ; - . "
If the refractive index of water is 5 and the fish

is 12 cm below the water surface, the radius of
this circle in ¢m is ;

' 36

1 367 b —=
[af ’ L ] ﬁ
(c) 3645 (d)} 445

Two point white dots arc 1 mm apart on & black
paper, They are viewed by eve of pupil diameter
3 . Approximacely, what s the maximum
distance ar which these dots ean be resalved by
the eye ? [Take wavelength of light = 500 nm]
(a) 5m ) 1m

(€) 6m (d) 3m

A thin glass (refractive index 1.5) lens has optical
power of - 5 D in air. Its uptical power in a liquid
medium wirh refracrive index 1.6 will be :

(a) 1D (b) -1D

() 25D (d) - 25D

The diagram shows the encrgy levels for an
electron in a certain atom. Which transition
shown represents the emission of a phoron
with the most energy ?

i1
|

|

n=4
n=3

n=1
Il v
(a) I b} IV
) 1 d) II

43. [f the kinetic energy of a free electron doubles, its

de-Broglie wavelength changes by the factor:

@ 5 (b) 2
© T‘lrz’ @) 2



44. In a common bzse amplifier, the phase
difference between the input signal voltage and
output voltage is

@ % ®) =
{c) zero @ g

45. In a full wave rectifier circuit operating from

50 iz mains frequency, the fundamental
frequency in the ripple would be :

(a) 50Hz (b} 25 Hz

{c) 100 Hz (d) 70.7 Hz

46. A nuclear transformation is dencted by
Xin, w)— 5Li. Which of the following is the
nuclzus of element X ?

Gl e ® B
(v) {B @ 'Be

47. A moving cnil galvanomerer has 150 equal
divisions. Its current sensitivity is 10 divisions
per milliampere and voltage sensitivity is
2 divisions per millivole In order that each
division reads 1V, rhe resistance in Ohm's
needed to be connecied in series with the coil

will be :
(2) 10° ) 10°
(©) 99995 (d) 9995

48. Two voltameters, one of copper and ancther of
silver, ere joined in parallel, When a total
cliarge g flows through the vollameters, equal
smount of metals are deposited. If the
electrochemical equivalents of copper and
silver are s, andz, respectively, the charge
which flows rhraugh the silver voltameter is ¢

q q
(@ ®)
142k 1+32
22 4
© q ! @ q%
2 1

49. In the cirenit, the galvanometer G shows zero
deflection. 1f the bartteries A and B have
negligible internal resistance, the value of the
resistor R will be :

souL:

12v | B

(a) 2000 [h) 1000
(c) 5000 (d) 1000
50. lwo sources of equal emf are connected to an
external resistance R. The internal resistances of
the two sources are Ry and Ry (Ry > Ry} If the
potential difference across the source having
internal resistance R;ﬁ s zerg, then :

R, x (R, + Ra)
P Al A S L
(a) ®, - ;)
(}J)R=R2"‘R_]
RiR.
[l R:#
© (R, +R3)
RR
dy R=—1112
(d) R T

51, Atully charged capaciter has a capacitanceC._Itis
discharged thrcugh a small coi! of resistance wire
embedded in a - thermally insulated block of
specific heat capacity s and mass m. If the

- temperature of the block is raised by AT, the
potential difference V across the capacitance Is ;

@) ‘/ 2mCAT ) mC:,‘.T

s
2rsAT
@) =

@ tnsAT
C

52, One conductingl'-tube can slide inside another
as shown in figure, mainraining electrical
contacts between the tubes. The magnetic field
Bis perpendicular to the plane of the figure, If
each tube moves twwards the other at a
constant speed v, then the emtf induced in the
circuit in terms of B, land v, where [ 15 the
width of each tube, will be :

x A X i ® _ % E\ .
A « ™~
i v
A X
J
bt e * A
- x
* D X x C
(a) Blv (b). ~ Blv
(c) zero (d) 2Blv

523, A heater coil is cut into two equal parts and only
cne part 1s now used in the heater. The heat
generated will now be

(a} doubled (b} four times
{c) one-fourth (d) halved

54. Two thin, long, parallel wires, separated by a
distance d carry a current of i A in the same
direction. They will :



53.

56.

57.

S58.

59.

;2
(a) attract each other wirh a force of Elzf: )

g’
(2nd)

bt
zndl

{b) repel each other with a force of

(©) attract each other wirh a force of -

;2
(d) repel each other with a force of £ "[2

(Znd
When an unpolarized lighr of intensity I, is
incident on a polarizing sheet, the intensity of
the light which does not get transmitred is :

1 1
@ 51 ) 71
(c) zero () Iy

A charged ball B hangs from
a silk thread 5, which makes
an angle 6 with a large
charged conducting sheet p, P
as shown in the figure, The
surface charge density o of

++++++++++
fan]

5
the sheet is proportional to ;
(a) cos @ (b) cot B
(c) sine@ (d) tan 8
Two point charges 8

+8gand-2q are located at x=Dandx =1
respectively. The location of a point on the
x-axis at which the net électric field due to these
two point charges is zero is :

(a) 2L b) %
¢y BL l:d:l 4L

Two thin wire rings each having a radius R are .

placed at a distance d apart with their axes
coinciding. The charges on the two rings are -~ g
and - ¢ The potential difference between the
centres of the two rings is :
R

q) — L

o 4negd®
1 1
(T L
2ne, | R JRQ + 42

(€) zero

(@)

. q 1 1

4meg | R~ JRZ: &7

A paralle! plate capacitor is made by stacking n
equally spaced plares connected alternatively.
If the capacitance between any two adjacent
plates is C, then the resultant capacitance is :
@ (n-1)C ) (n+ 1)C

(©C (d) nC

60.

61.

62.

63.

4.

65.

When two tuning forks (fork 1 and fork 2) are
sounded simultancously, 4 beats per second
arc heard. Now, sume tape is attached on the
prong of the fork 2. When the tuning forks are
sounded again, 6 beats per sccond are heard. If
the frequency of fork 1 is 200 Hz, then what
was the origina! frequency of fork 2 7

(a) 200 Hz (b) 20211z

(c) 196 Hz (d) 204 Hz

If a simple harmonic motion is represented by

d%x
— + & x =0, irs rime period is :

dt?

2 2n
(a) = (b) =
(6} Znu (d) 2nva

The bob of a simple pendulum is a spherical

hollow ball filled with water. A plugged hole

near the bottom of the oscillating bob"gets

suddenly unplugged. During observation, tll

water is coming out, the time perind of

oscillation would :

(a) first increase and then decrease to the
original value

(b) first decrease and then increase to the
original valuc

(¢} remain unchanged

(d) increase towards a saturation value

An observer moves towards a stationary source

of sound, with a velocity one-fifth of the

velocity of sound. What is the percentage

increase in the apparent frequency ?

(a2) Zero (h) 0.5%

© 5% (d) 20%

If I, iz the intensity of the principal maximum

in the single slit diffraction pattem, then what

will be its intensity when the slit width is

doubled ?

(a) 21, (h) 4f,

CRA @ 2

Two concentric coils each of radius equal to
2r cm are placed at right angles to each other.
3 Aand 4 A are the currents flowing in each coil
respectively. The magnetic induction in Wb/m?
at the centre of the coils will be :

(o =41 x 107 Wh/Am)

(@) 12x107° () 10°°

(¢) 5x107° (d) 7 x10°5



66.

67.

68,

69,

700

7L

76.

77.

78.

A coll of inducrance 300 mH and resistance 20
is connected to a source of voltage 2V. The
current reaches half of its steady state value in ;
(a) D058 (b) 0.1s

(c) 0.1S5 s {d) 0.3s

The self-inductance of the motor of an electric
fanis 10 I In order to impart maximum power

at 50 Hz. ir should he connected to a
capacitance of :

(a) 4uF (b) BuF

(c) 1uE (d) 2uF

An energy source will supply a constant current
into the load, if its internal resistance is :

(a) equal to the resistance of the load

(b) very large as compared to the load

72,

(a) its velocity will decrease
(b) its velocity will increase .
(c) it will turn rowards right of direction of
motion
(d) it will turn towards left of direction of
motion
A charged particle of mass mand charge gtravels
on a circular path of radiuvs r rthart is
perpendicular to a magnetic field 8. The time
taken by the particle to complete one revolution
is :

2
(@ 2 ) 228
© Z2 @ 2

: 73. [n a potentiometer experiment the balancing
resistance with a cell is at length 240 em. On shunting the
(c} zero cell wirth a resistance of 2Q, the balancing length
{d) non-zero but less than the resistance of the becomes 120 emi. The internal resistance of the
load cellis:
A circuit has a resistance of 12 Q ard an (a) 1Q (b) 0.5Q
impedance of 15 Q. The power factor of the (c) 4Q (d)y 2Q
circuit will be 74. The resistance of hot tungsten filament is about
(a) 08 (b) 0.4 10 times the cold resistance. What will be the
(c) 1.25 (d) 0.125 resistance of 100 W and 260 V lamp, when not in
_ o , use ? .
Ihe phase dltferlence ber:_en the alfemat}mg (a) 4002 (b) 200
current and emf is n./ 2. Which of t‘he {ollomng (©) 4000 (d) 2000
cannot be rhe constituent of the circuit ? . " ’ ‘
75. A magnetic needle is kept in a non-uniform
(a) C alone (® R L magnetic field. It experiences :
@ LcC (d) L alone (a) a torgue but not a force
A uniform electric field and a uniform magnetic (b} neither a force nor a torque
field are acting along the same direction in a (c] a force and a torque
certain region. If an electron is projected along {d) a force but not a torque
the direction of the fields with a cerrain
velocity, then :
The oxidation state of Crin] Cr(NH,),Cl,]" is 79. Which one of the following species is
@) 0 ®) +1 diamagnetic in nature ? .
(c) +2 (dy +3 (2) H; (b) H;
+
Which one of the following types of drugs DR (d) He;
reduces fever ? 80. Ifcisthe degree of dissociation of Na,SO;, the
(a) Tranquiliser (b) Antibiotic van't Hoff factor (i) used for calculating the
(c) Antipyretic (d) Analgesic molecuiar mass is :
which of the following oxides is amphoterie in (a) 1- 2a (b) 1+ 2a
character ? () _1 o - @3 1+«
(a) $n0, (5) Si0, 81. Which of the follawing is a polyamide ?
() CO, .. (d) Ca0 (a) Dakelite (b) Terylene
() Nylon-66& (d) Teflon
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