This question booklet containg 130 Multiple Choice Questions (MCQs).,
Section-A: Physics & Chenistry - 50 Questions each and

Section-B: Mathematics - 50 Questions.

Chaice and sequence for attempting guestions will be as per the eonvenience of the candidate.

Read each question carefully,

Desermine the one correct answer out of the four available options given for each guestion.
Each guestion with corvect response shall be awarded ane (1) mark. There shall be no negaiive marking.
No mark shall be granted for marking two or mere answers of same question, scratcling or oversriting.

Duration of paper is 3 Howrs,

SECTION-A

For the same cross-sectional area and for a given
load, the ratio of depressions for the beam of a
square cross-section and circular eross-seetion is
(@) 3:n (B w3 fc) l:im (d) m:1

IT three equal masses m oare placed at the three
vertices of an equilateral triangle of side 1im then
what force acts on 4 particle of mass 2o placed at
the centrond?

ib) 2Gmt (¢} Zero (d) -Gm®
Imi a reverse biased diode when the applied voltage
changes by 1 'V, the current 15 found to change
by (0.5 pA. The reverse bias resistance of the
diode 15

a) 2x10°W (b) 2= 10°W

(c) 200£x d) 20

Two simple harmonic motions are represented

{a) Gnt

by the equations y, = 0.1 sin [Iﬂﬂm +§J and
¥y =01 cosat.

The phase difference of the velocity of particle |
with respect to the velocity of particle 2 is

T —n T —T
(a) 2 (B) 6 {c) P (d) 3

5.

7

A stretehed wire 60 em long is vibrating with its
fiundamental frequency of 256 Hz. If the length of
the wire is decreased to 15 em and the tension
remains the same. Then the fundamental
freugency of the vibration of the ware will be

(a) 1024 {h) 572

(c) 236 (dy 64

A soap film of surface tension 3 * 1077 formed in
arectangular frame cam support a straw as shown

in Fig. Ifg = 10 ms ™%, the mass of the straw is

(a) 0D06g " 160 cm 3
Sop

(b) 006 g film

fc) Dbg \ s

(dj 6z

A circular dise of radius Ris removed from a bigger
circular dise of radiug 2R such that the
circumferences of the discs coincide. The centre
of mass of the new disc is /R form the centre of
the bigger dise. The value of w18

{a) 14 by 13

) 12 ) 16



10.

13.

Two sources of equal emf are connected to an
external resistance R The internal resistance of
the two sources are Ry and R; (R; = R;). Ifthe
potential difference across the source having
internal resistance R, is zero, then

fa) RB=R;-R,

(b) R=R;x(R;+R: )/ (R;—-Ry)
(¢) R=R,R, (R, —R,)

(d) R=R;R,/(R; —R,)

A vessel contains oil (density= 0.8 gm.l’r:mf'} over
mercury (densgity = 136 sm/icm™). A
homogencous sphere floats with half of its
volume immersed in mercury and the other half
inoil The density of the matersal ofthe spherein
gm."cmj 5

(a) 33 (b} 6.4 {c) 7.2

A current of | ampere flows

(d) 128

ina wire ferming a circulararc
of radius r metres subtending
ant angle O at the centre as
shown. The magnetic field at
the centre O o tesla is

T C pgle
(a) oy (b} g
TP ] g 1
— d
© Zr @ dr

A broadeast radio transmuitter radiates 12 KW
when percentage of modulation is 50%, then the
unmodulated carrier power is

(@) 5.67kW (b) T.15kW

(€) 9.6kW (d) 12kW

Two trains are moving towards each other with
speeds of 20m's and 15 m/s relative to the ground.
The first train sounds a whistle of frequency 600
Hz. The frequency of the whistle heard by a
passenger in the second tram before the train
meets, is ( the speed of sound in air 1s 340 m/s)
(a) 600Hz (b) 385Hz

{¢c) 645Hz (d) 666Hz

A particle of mass M is situated at the centre of a
spherical shell of same mass and radius a. The

g 1 ey a
gravitational potential at a point situated at E

distan ce from the centre, will be:

14.

15,

16.

17.

3GM 26M
= 1
- aM 4GM
e @ ——

For a particle executing SHM the displacerment x
15 piven by x = 4 cos of. Identity the graph which
represents the variation of potential energy (PE.)
as a function of time fand displacement x.

PE =
l.\| A 1l |\|/

£ v
| L

(b) ILIV
(d) LIV

fa) LIII
{c) ILIH
A beam of clectrons i1s moving with censtant
velocity 1n & region having simultancous
perpendicular clectric and magnetic ficlds of
strength 20 V! and 0.5 T respectively at right
angles to the direction of motion of the electrons,
Then the velocity of electrons must be

{a) Sm's (b} 20m's

e} 40m's d) Lm#s
40

The period of oscillation of a magnet ma vibration
magnetometer 1s 2 sec. The period of oseillation
of a magnet whose magnetic momendt is four times
that of the first magnet is

(b} 5 sec

(dy 0.5sec

A cell having an emf £ and internal resistance
r is conmected across a variable external

fa) 1 sec

{c) & sec

resistance A As the resistance R is increased,
the plot of potential dilference I across R 1s

given by

fx PITTRETIETE Y

il 7 il
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18.

19.

20.

21,

21.

23,

The transition from the state n=4ton=3ma
hydrogen like atom results in ultraviolet radiation.
Infrared radiation will be obtained in the transition
from

(a) 21 {b) 32

e} 42 (dy 5—=4

A light rod of length 2m suspended from the

ceiling horizontally by means of two vertical
wires of equal length. A weight W is hung from a
light redd as shown in figure.

m T

Steel B

l— 2rm1—p

™

The rod hang by means of a stecl wire of crosss
sectional area ) = 0.1 em? and brass wire of cross-
sectional area 1, = 0.2 cm?, To have equal stress in
both wires, T)/T; =

@) 13 (b) 14 {c) 43 d) 12

For which angle between two equal vectors A and
B will the magnitude of the sum of two vectors be
equal to the magnitude of cach vector?

(a) B=0607 (b} B=120°

(c) 8=0° (d) B=90

)

The width of a slit is 0.012 mm. Monochromatic
light is incident on it. The angular position of
tirst bright line 1s 5 2°. The wavelength of incident
lightis [sin 5.2"=0.0906].

(1) 6040 A (b} 4026 A

(¢) 5800 A (d) 7248 A

The least coefficient of friction fiwr an inclined plane
inclined at angle «c with horizontal in order that a
solid eylinder sill roll down without shipping is

& ib) =
(a Etanu ) ?mrn:c

(c) tana (d) %tannc

Two balls are projected at an angle 8 and (90° —
8} to the horizontal with the same speed. The
ratio of their maximum vertical heights is

{a) 1+1 b} tan@ 1

() 1:tan® (d) tan®@:1

24,

5.

26.

27.

28.

19.

30.

2020-3

A rod PO of mass M and length L is hinged at
end P. The rod 15 kept horizontal by a massless
string tied to point Q) as shown in figure. When
string is cut. the initial an gular acceleration of
the rod is
{a) g/L
(b) 2gL
1z
3L p Q
ig L >
2L

Let @ denote the charge on the plate of a
capacitor of capacitance C. The dimensional

3
formula for 0 is
&

A

fc)

id)

fa) [LAMPT] (b) [LMT?]

c) [LAMT] (d) [LIM2TY)

A common emitter amplifier has a voltage gain of

50, an input impedance of 100£) and an output

impedance of 2000). The power gain of the

amplifier is

{a) 500 (b)y 1000 (c) 1250 (d) 50

A glass flask is filled up to a mark with 50 cc of

mercury at 18°C. If the flask and contents are

heated to 38°C, how much mercury will be above

the mark? (a for glassis 9= 10 0 and coefficient

of real expansion ofmercury is 180 = 10-4/C)

{a) 0.85cc (b} 046 ce

{c) 0153 (d) 005 cc

With the increase in temperature, the angle of contact

(a) decreases

(b) increases

{c) remainsconstant

{d) sometimes 1ncreases and sometimes
decreasces

A prism has arefracting angle of 60°. When placed

n the position of minimum deviation, it produces

a deviation of 30°. The angle of incidence is

@ 33 ()45 (@ 15 (D 6

A planct in a distant solar system is 10 times

more massive than the earth and its radius is 10

times smal ler. Given that the escape velocity from

the carth's surface is 11 km 57!, the escape

velocity from the surface of the planet would be

(a) 1.1kms! by 11 kms!

() 110kms! (dy 0.11kms



31.

32.

33,

34.

35.

36.

i

The fringe width in a Young's double slit
experiment can be ncreased if we decrease

(a) width of slits

(b) separation of shts

(¢) wavelength of light uscd

{d) distance between slits and sereen

Two radiations of photons encrgies 1 eV and 2.5
eV, successively illuminate a photesensitive
metallic surface of work function 0.5 ¢V. The ratio
of the maxamum speeds of the emitted clectrons is
(ay 1:4 (b 1:2  {c) 1:1 (d) 1:5
An electromagnetic wave gomg through vacuum
15 described by E= E“sin{i:r —me); B= BEI s (ke
— ). Which of the following equations is true?

(a) Eyfi=Bym (b) Ego= Bk
() E“Bn =k (d) None of these

A palvanometer of resistance 100 £ gives a full
scale deflection for a current of 10-° A, To
convert it mto a ammeter capable of measuring
upto 1 A, we should connect a resistance of
{a) 1 Cximparallel (b} 107 2 in parallel
(c) 107 £3in series (d) 1002 mn series

A spherical ball of iron of radius 2 mm is falling
through & column of glycenine. If densitics of
glycerine and iron are respectively
1.3 = 10° kg/me and 8 = 107 kg/m?. 1 for ghycerine
= 0.83 Nm ™ sec, then the terminal velocity is

{a) 0.7mi3 (b) 0.07Tms

(e} 0,007 m/s (d) 0.0007 m's

A Carnot engine whose low temperature reservoir
is at 7°C hias an efficiency of 50%. Itis desired to
increase the efficiency to 70%. By how many
degrees should the temperature of the high
temperature reservoir be inereased?

{a) B4OK (b) 280K (c¢) 560K (d) 380K
The two blocks, m = 10 kg and M= 50 kg are free
tov move as shown, The coefficient of static
friction between the blocks is 005 and there isno
friction between M and the ground. A minimum
horizontal force F is applied to hold m against A
that is equal to

F— il

M Smooth

7. ¥ 7
{a) 100N (b) SON

s Frarr s
€) 290N (d) 180N

38,

39,

40.

41.

42

43,

44,

The pressure on a square plate is measured by
measuring the force on the plate and Iength of
the sides of the plate by using the formula

| 1 ]
P= T It the maximum errors in the measureme st

of force and length are 6% and 3% respectively,
then the maximum error in the measurement of
Pressure 1s

{fa) 1% (b} B4 () 12% (d) 10%
An electron of mass m and charge e initially at
rest gets accelerated by a constant electric field
E. The rate of change of de-Broglie wavelength
of this electron at time 1 ignoring relativistic
effects is

- —cht
©) G E? ®) g

—mh —h
© oo @ g

A plano-convex lens is made of material of
refractive index 1.6. The radius of curvature of
thee curved sur face is 60 cm. The focal length of
the lens is

{a) S0cm (b) IM0cm

{c) 200cm (d) 400cm

A mass m 15 revolving in a vertical cirele at the
end of'a string of length 20 em. By how much
does the tension of the string at the lowest point
exceed the tension at the topmost point?

{a) 2mg (b} 4mg (¢) 6mg (d) Bmg
Two conducting circular loops of radi R, and R,
are placed in the same plane with their centres
coinciding. IfR >=R,, the mutual inductance M
between them will be directly proportional to
(a) Ry/R, (b} RL/R,

© RY/R, ) R}/R,

If v = at+ be*, where x is the distance travelled
by the body in kilometers while £ is the time in
seconds, then the unit of A is

{a) lawm's (b} kms

() kmis?* {d) kms®

Anorgan pipe Py closed at one end vibrating in
its first overtone and another pipe P, open at
both ¢nds vibrating in third evertone are in
resonance with a given tuning fork., The ratio of
the length of P to that of P, is

fa) 83 (b) ¥8 ) 12 (dy 1/3



