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PHYSICS

SECTION-1

[:Q.1] A car of mass 'm' moves on a banked road having radius 'r' and banking angle 6. To avoid
slipping from banked road, the maximum permissible speed of the car is v, . The coefficient of
friction pbetween the wheels of the car and the banked road is

2
v —rgtano
[:A] - %
rg—vgtano

2
ve +rgtano
[B] p-— O
rg—vg tano

2
ve +rgtano
[:C] =2 = g
rg+vgtano

2
v: —rgtan®
[:D] - %
rg+vgtano

[:ANS] D

[:SOLN]

Ncos6

NsinO+feosO = mv.

Ncosf — f sinb = mg

sinf+pcost v’

cosO —psin® - Rg

Rgtan® + uRg = v — v utand
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. v’ —Rgtan0
= Rg+v* tan0
[:Q.2] For an experimental expression y =%, where all the digits are significant. Then to
report the value of y we should write
[[A] y=1326.2
[[(B] y=1326.186
[[C] y=1330
[[D] y=1326.19
[(ANS] C
[:SOLN] _32:3x1123 ;354186
274
Last significant digits are 3 in operands so results should rounded off to 3 digits.
o y=1330
[:Q.3] An alternating current is given by | = Iasin ot + I3 cos ot. The r.m.s current will be
LAl B +12
2 +12
:B A_B
[:B] >
[2 2
(C] I\ +15
2
Ia +1g]
:D |A B
[:D] 7
[:ANS] B
I'dt
[:SOLN] i = I_
’ Idt
L+L _;
3 ms
[:Q.4] A plano-convex lens having radius of curvature of first surface 2 cm exhibits focal length of f,
in air. Another plano-convex lens with first surface radius of curvature 3 cm has focal length of
f, when it is immersed in a liquid of refractive index 1.2. If both the lenses are made of same
glass of refractive index 1.5, the ratio of f1 and fo will be
[[A] 2:3
[(B] 3:5
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[C] 1:2
[D] 1:3
[:ANS] D
[:SOLN] %:{1 5—1}[;—0}:&] =4cm
{ ! A
R
1 03 1
£ 1273
f,=12
f:f,=4:12=1:3
[:Q.5] A satellite is launched into a circular orbit of radius 'R' around the earth. A second satellite is
launcehed into an orbit of radius 1.03 R. The time period of revolution of the second satellite is
large than the first one approximately by
Al 3%
[[(B] 4.5%
[C] 2.5%
(D] 9%
[:ANS] B
[:SOLN] T =KR’
2AT 3AR
T R
2AT  3x0.03R
T R
%= & *?'03 x100=4.5%
[:Q.6]
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Consider a parallel plate capacitor of area A (of each plate) and separation 'd' between the
plates. If E is the electric field and ¢, is the permittivity of free space between the plates, then

potential energy stored in the capacitor is
[:A] %soEzAd

[:B] %soEzAd

[:C] %SOE2Ad
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[D] &EAd

[:ANS] A

sowNy Y_l_ g

v 2"

U=% g, E'V
1 .

= E ED E l:":\.d)

[:Q.7] A force F = o +px? acts on an object in the x-direction. The work done by the force is 5 J
when the object is displaced by 1m. If the constant o = INthen B will be
[[A] 15 N/m?

[(B] 8N/m?
[:C] 10N/m?
[[D] 12N/m?
[:ANS] D
[SOLN] F=oa-+ ﬂx_:
Work done = IFdx
5= j{a +px’ )dx
3 1
S=ox+ Px
0
P
S=a+=-|a=1
a+Bla1]
4=§:}B=12N.-"m:

[:Q.8] An object of mass 'm' is projected from origin in a vertical xy plane at an angle 45° with the x—
axis with an initial velocity v,. The magnitude and direction of the angular momentum of the
object with respect the origin, when it reaches at the maximum height, will be [g is
acceleration due to gravity]

3
mv
[:A] 9 along negative z-axis
a2g TN
[:B] mvg along negative z-axis
22
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[:ANS]
[:SOLN]

[:Q.9]

[:ANS]
[:SOLN]
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3

mv
.C 9_along positive z-axis
[:C] 22 ap

[:D] mvg along positive z-axis
' 229

A

L} I_I
45°
* X
|{‘*_n“J
2g 4g

L=mvh
L:mii

2 4g

A thin plano convex lens made of glass of refractive index 1.5 is immersed in a liquid of
refractive index 1.2. When the plane side of the lens is silver coated for complete reflection.
the lens immersed in the liquid behaves like a concave mirror of focal length 0.2 m. The radius

of curvature of the curved surface of the lens is

[[A] 0.15m

[(B] 0.20m

[[C] 0.10m

[[D] 0.25m

3

_______________ j7E
mmoL20 X

1.5

15 15-1.2

v R
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[6]

[:Q.10]

[:ANS]
[:SOLN]

[:Q.11]

[:ANS]
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f
What is the relative decrease in focal length of a lens for an increase in optical power by 0.1D
from 2.5D7? ['D' stands for dioptre]

[:A] 0.01

[(B] 0.04

[[C] 0.40

[[D] 01

B

When P =25D

WhenP'=26D
1 1

1

P26
Relative decrease in focal length

2 5
5

Ln | b2

Consider the following statements:

a The junction area of solar cell is made very narrow compared to a photo diode.
b Solar cells are not connected with any external bias.

o} LED is made of lightly doped p-n junction.

d Increase of forward current results in continuous increase of LED light intensity.
e LEDs have to be connected in forward bias for emission of light.

Choose the correct answer from the options given below:

[[A] b,eonly

[(B] b,d,eonly

[[C] a,c,eonly

[([D] a,conly

A
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[:SOLN]
[:Q.12]
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Conceptual

An air bubble of radius 0.1 cm lies at a depth of 20 cm below the free surface of a liquid of

density 1000 kg/m3. If the pressure inside the bubble is 2100 N/m? greater than the

atmosphere pressure, then the surface tension of the liquid in Sl unit is (use g = 10m/82)

[:A] 0.05
[(B] 0.25
[[C] 0.1
[(D] 0.02
[[ANS] A
[:SOLN] T is surface tension
P in air bubble = P, + pgh + %
P_-P, —pgh+ 2L =2100
R
% =2100—pgh
T=%(2100 ~10° x10x0.2)
= 2—10[2.100—2000]><]0':
=0.05
[:Q.13] The amount of work done to break a big water drop of radius 'R' into 27 small drops of equal
radius is 10 J. The work done required to break the same big drop into 64 small drops of equal
radius will be
[A] 15J
[(B] 10J
[[Cl] 20J
(D] 5J
[ANS] A
[:SOLN] w=AU=5sAA
One drop to n drop
%I-LR3 =n§lr3
-
n
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So W =S(ndnr’ —47R’ )
1
=S4nR* [n? - |}
For on drop to 27 drops
w:s4nltﬂfzf —1}: 10 ..... (Q)
\
For one drop to 64 drops
1 !
W'=84nR*| 64° —1| ... (i1)
\ J
(ii)/(i)
W' 4-1_3
W 3-1 2
W'= EW =155
2
[:Q.14] During the transition of electron from state A to state C of a Bohr atom, the wavelength of
emitted radiation is 2000A and it becomes 6000A when the electron jumps from state B to
state C. Then the wavelength of the radiation emitted during the transition of electrons from
state A to state B is
[:A] 3000A
[(B] 6000A
[:C] 2000A
[:D] 4000A
[:ANS] A
[:SOLN]
» A
B
l *» C
he .
Y% 2000A T ®
he "
and E, -E_= SO00A (11)
Now E, —Ez=(E, —E.)—-(Ez—E)
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[:Q.15]

[:ANS]

[:SOLN]

‘he he ke
A 2000 6000
gt

A, 30004

Az =3000A

A parallel plate capacitor was made with two rectangular plates, each with a length of /=3
cm and breath of b = 1 cm. The distance between the plates is 3 um. Out of the following,
which the ways to increase the capacitance by a factor of 10?

a. ¢(=30cm,b=1cm,d=1 um

b. (=3 cm,b=1cm,d=30 um

C. (=6cm,b=5cmd=3 um

d. ¢{=1cm,b=1cm,d=10um

e. (=5cm,b=2cm,d=1 um

Choose the correct answer from the options given below:

[[A] Aonly

[(B] CandEonly

[[C] CandEonly

[(D] Conly
C
c =A%

d

A : plate area

d : distance between the plates.
Capacitance initial

_E b _

3 =€, units

Option'C'’ (=6 cm

d=3cem
Capacitance = 10 £ units
Option'E' (=35em

b=2ecm

d=1cm
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Capacitance = 10 =, units
.. Ans is option (1)

[:Q.16] A uniform solid cylinder of mass 'm' and radius 'r' rolls along an inclined rough plane of
inclination 45°. If it starts to roll from rest from the top of the plane then the linear acceleration
of the cylinder's axis will be

v2g

3

[B] V2g

[C] —g

Al

[:D]

[LANS] A
[:SOLN] o—_8526

V2 _ 2
3

[:Q.17] A particle is executing simple harmonic motion with time period 2 s and amplitude 1 cm. If D

and d are the total distance and displacement covered by the particle in 12.5 s, then %is

A 16

[:A] 5

[B] 10

[[C] 25

_ 15

[:D] T
[:ANS] C

[:SOLN] A=1cm

=6.25cycles

D=4x6+1=25
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=1

d

D_ys

d

[:Q.18] The Young's double slit interference experiment is performed using light consisting of 480 nm
and 600 nm wavelengths to form interference patterns. The least number of the bright fringes
of 480 nm light that are required for the first coincidence with the bright fringes formed by 600
mm light is
[[A] 5
[B] 4
[C] 8
[D] 6

[:ANS] A

[:SOLN] 4D _n,2,D
d d

n 480 = m 600
n, =35
[:Q.19] Anideal gas goes from an initial state to final state. During the process, the pressure of gas

increases linearly with temperature.

a. The work done by gas during the process is zero

b The heat added to gas is different from change in its internal energy.
C The volume of the gas is increased.

d. The internal energy of the gas is increased

e The process is isochoric (constant volume process)

Choose the correct answer from the options given below:
[[A] a,conly

[(B] a,d,eonly

[[C] a,b,c,donly

[([D] eonly
[:ANS] B
[:SOLN] Given that
P=kT
E = constant

.. Volume is constant or isochoric process.

© W,=0
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L Q=AU
Also temperature increases hence internal energy increases.

[:Q.20] An electron of mass 'm' with an initial velocity v = vof(v0 > 0)enters an electric field E=-E\k.

If the initial de Broglie wavelength is A, the value after time t would be

2 2,2
e“E “t
LAl A 1 0
0 m2v2
A
[:B] =
1+ezEgt2
m2v2
[C] A,
A
[:D] =
1_eZEgt2
m2v2
[:ANS] B

[:SOLN] +—vi- "4

SECTION-2
[:Q.21] A wire of resistance 9Qis bent to form an equilateral triangle. Then the equivalent resistance
across any two vertices willbe __ ohm.
[:ANS] 2
[:SOLN]
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A

[:Q.22]

[:ANS]
[:SOLN]

[:Q.23]

AW
1
VW
l/B 0 C\. B w C

90} 1s the resistance of whole wire
.. resistance of each wire = 300,

.. Equivalent resistance = 20)

Lm. Then the magnitude of the magnetic

N

field B at the centre of teh square loop will be px107° T. where, value of p is .

A current of 5A exists in a square loop of side

[Take po =4nx107 TmA™"]

2
1=3
S
“ [ !
| NN
d=—=m \‘;b 14557
232 \f:_:"\,.’
w I
—m
2
Square loop

Let B be the magnetic field due to single side

g1
e

then B= (sin®, +sin0, )

T x5x2
EELER.ELE W P

1 NG
22

-. B, atcentre O=4B

=8x 10"
.. P=8 Ans.
The least count of a screw guage is 0.01 mm. If the pitch is increased by 75% and number of

divisions on the circular scale is reduced by 50%, the new least count will be

x10_3mm
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[:ANS] 35
[:SOLN] Given least count of Screw Gauge = 0.01 mm
itch
LC= (P_l ch) =P 001 mm
No. of circular turn N
P(1+0.75
New pitch = (1+ }=£ 1'?5:|
N(]—O.S] N| 0.5
=(0.01)3.5
=0.035 mm
=35x10° mm=35
[:Q.24] A square loop of sides a = 1 m is held normally in front of a point charge q = 1C. The flux of
L .5 1 Nm? .
the electric field through the shaded region is EX_ , Where the value of p is
€
T
a -
1
a
2
*q
/
L
[:ANS] BONUS
[:SOLN]
/
a‘2[l| a/2
-—---»
i q
Total flux through square = i(l]
g, 0
Lets divide square is 8 equal parts.
Flux is same for each part.
.. Flux through shaded portion is % (Total flux)
_J.al_S51
8 g 06 48¢,
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required Ans. is 48

Note : Distnace of charge from square loop is not mentioned
. a
we have assume it as 7"

[:Q.25] The temperature of 1 mole of an ideal monoatomic gas is increased by 50°C at constant

pressure. The total heat added and change in internal energy are E, and E,, respectively. If

E _X then the value of x is
2

[:ANS] 15
[:SOLN] Given that process is isobaric AT = 50°C

Q in 1sobaric process = nC,AT =E,
AU 1n isobaric process = nC AT =E,
. El CP

_IE—EZC—‘-Z:{

Given, gas is monoatomic
1 2
O Al
f

2
=1+=
3

Lo | Ln

Now, as per question.
3_X

3 9

x=15
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