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PHYSICS

SECTION-A
1. Match List-l with List-Il
List-l List-ll
(Electromagnetic waves) (Wavelength)
(a) | AM radio waves () [10"m
(b) | Microwaves (i) |10m
(c) | Infrared radiations (i) [102m
(d) | X-rays (iv) |10 m

Choose the correct answer from the options given below
(1) (a) - (iv). (b) - (iii), (c) - (i), (d) - (1)
(3) (a)- (i), (b) - (iv), (c) - (i), (d) - (i)

Answer (4)
Sol.
Waves Wavelength
AM radio waves 102m
Microwaves 102 m
Infrared radiations 10%m
X-rays 10-"%m
(a) - (ii)
(b) - (i)
(c) - (iv)
(d) - (i)

(2)
(4) (a)- (i), (b) - (iii), (c) - (iv), (d) - (i)

() - (iif), (b) - (i), (c) - (i), () - (iv)

2. An ideal gas undergoes four different processes from the same initial state as shown in the figure below.
Those processes are adiabatic, isothermal, isobaric and isochoric. The curve which represents the adiabatic

process among 1,2,3and 4 is

(1)

1

(3 3
Answer (2)

"

?
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3. The angular speed of a fly wheel moving with uniform angular acceleration changes from 1200 rpm to 3120
rpm in 16 seconds. The angular acceleration in rad/s? is

(1) 2= (2) 4=
(3) 12= (4) 104rn
Answer (2)

Sol. Angular acceleration o = “’f_;‘l’i.
wy =3120 x-é-g rad/s

w; = 1200x% rad/s

(3120-1200) 2n
a=———JIx—=4g
16 60

In the given circuits (a), (b) and (c), the potential drop across the two p-n junctions are equal in
(1) Circuit (a) only (2) Circuit (b) only

(3) Circuit (c) only (4) Both circuits (a) and (c)
Answer (4)
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mevoumionzin coucaB@l. Potential drops across the p-n junctions will be same if either both junctions are forward biased or both
ORI E® Junction are reverse blased.

In figure (a) and (c), both junctions are forward biased therefore both have same potential.

In figure (b) first junction is forward biased and second junction is reverse biased, so both junctions have
different potential difference.

5. A biconvex lens has radii of curvature, 20 cm each. If the refractive index of the material of the lens is 1.5, the
power of the lens is

(1) +2D
(2) +20D
(3) +5D
(4) Infinity
Answer (3)

Sol. Power of lens is given by

f=20cm
B 1
T 20x10°2
=5D

6. The graph which shows the variation of the de Broglie wavelength (1) of a particle and its associated
momentum (p) is

I I
(1 (2)
p—> p—>
t t
A A
) (4)
p—> p—>
Answer (4)
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7. As the temperature increases, the electrical resistance
(1) Increases for both conductors and semiconductors
(2) Decreases for both conductors and semiconductors
(3) Increases for conductors but decreases for semiconductors
(4) Decreases for conductors but increases for semiconductors
Answer (3)

Sol. As the temperalure increases the resistivity of the conductor increases hence the electrical resistance
increases. However for semiconductor the resistivity decreases with the temperature. Hence electrical
resistance of semiconductor decreases.

8. A spherical ball is dropped in a long column of a highly viscous liquid. The curve in the graph shown, which
represents the speed of the ball (v) as a function of time (1) is

v

Cl
B
D
A
t
1 A (2 B
@) C (4) D
Answer (2)
Sol. Initial speed of ball is zero and it finally attains terminal speed
s 6
>
9.  The dimensions [MLT-2A-2] belong to the
(1) Magnetic flux (2) Selfinductance
(3) Magnetic permeability (4) Electric permittivity

Answer (3)
Sol. Dimensional formula of magnetic permeability is [MLT-2A-?]
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13.

sucairehalf wave rectification, If the input frequency is 60 Hz, then the output frequency would be
(1) Zero (2) 30Hz
(3) 60Hz (4) 120Hz
Answer (3)

Sol. In half wave rectifier, the output frequency is same as that of input frequency.

If the initial tension on a stretched string is doubled, then the ratio of the initial and final speeds of a transverse
wave along the string Is

(1) 1:1 2) 2:1
(3) 1:42 @4 1:2
Answaer (3)

Sol. We know, velocity of transverse wave

Jf

V= [—

H

j:Jfandv!z E
M du

i 1

v
v —
A shell of mass m is at rest initially. It explodes into three fragments having mass inthe ratio 2: 2 : 1. If the

fragments having equal mass fly off along mutually perpendicular directions with speed v, the speed of the
third (lighter) fragment is

(1) v (2) v
3) 2J2v @) 3J2v
Answer (3)

Sol. Momentum of the system would remain conserved.
Initial momentum =0
Final momentum should also be zero.
Let masses be 2m, 2m, and m

Momentum along x-direction = 2mvi

Momentum along y-direction = 2mv}’

Net momentum = J(va}z +(2mv)? =2 .2mv
Now, 2v2mv = mv’
v' = 2V2v

Two objects of mass 10 kg and 20 kg respectively are connected to the two ends of a rigid rod of length 10 m
with negligible mass. The distance of the center of mass of the system from the 10 kg mass is

10 20
(1) 3 m (2) 3 m
(3) 10m (4) 5m
Answer (2)
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Sol.
(0.0)  (10,0)

[10 kg 20 kg

_ MyXy + MyX,
my +m,
_10x0+20x10
- 10+20
200
~730
_ 20
"3
If a soap bubble expands, the pressure inside the bubble
(1) Decreases (2) Increases

(3) Remains the same (4) Is equal to the atmospheric pressure
Answer (1)

X,

cm

Sol. Excess pressure inside the bubble = AP = %

4T

R =P +—
In out R
as 'R’ increases 'F' decreases

An electric lift with a maximum load of 2000 kg (lift + passengers) is moving up with a constant speed of

1.5 ms™'. The frictional force opposing the motion is 3000 N. The minimum power delivered by the motor to
the lift in watts is : (g = 10 m s-2)

(1) 23000 (2) 20000
(3) 34500 (4) 23500
Answer (3)
Sol. Fup =2000g + 3000

= 23000 N

Minimum power By, = F - v

Prin = Fv = 23000%

= 34500 W

The angle between the electric lines of force and the equipotential surface is
(1) 0° (2) 45°
(3) 90° (4) 180°
Answer (3)
Sol. dV =-E.dF

dV =-Edrcos0

For equipotential surface,

av=0

cosd =0

=0=90°
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TransroRMET"""When two monochromatic lights of frequency, v and % are incident on a photoelectric metal, their stopping

18.

18.

potential becomes VE-‘ and V; respectively. The threshold frequency for this metal is

(1) 2v (2) 3v
@ 2v (4) %v
Answer (4*)
Sol. Since k., =eV, =hv—¢
%:hv—hva ...(i)
eVg =™ _hy, ..(i)
2
1 h
E[%_h"’u]"’h"_hvn
hvg hv
= hVU—T—hV—T
- ﬂ:&
2 4
HES 2

* Language of question is wrongly framed. The values of stopping potentials should be interchanged.

A long solenoid of radius 1 mm has 100 turns per mm. If 1 A current flows in the solenoid, the magnetic field
strength at the centre of the solenoid is

(1) 6.28x102T (2) 1256 x102T
(3) 1256x10*T (4) 6.28x107T
Answer (2)
Sol. We know, magnetic field at centre of solenoid
N N
B = —.“ E— = —
Ho 7 Mo [n f]
= 4r x 107 x 100 x 10° x 1 [n=ﬂ}
1073
=4nx 102 T

B=1256x102T
In the given nuclear reaction, the element X is

ﬁNa—:X+e‘+v

(1) fNa (2) ToNe
(3) iENe (4) #Mg
Answer (3)
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ZNa - 32X+ &V
From conservation of atomic number
M=Z+1=Z=10= Ne
From conservation of mass number
2=A+0>A=22
zX ={iNe
Given below are two statements

Statement | : Biot-Savart's law gives us the expression for the magnetic field strength of an infinitesimal
current element (ldl) of a current carrying conductor only.

Statement |l : Biot-Savart's law is analogous to Coulomb's inverse square law of charge q, with the former
being related to the field produced by a scalar source, Idl while the latter being produced by a vector source,

q.

In light of above statements choose the most appropriate answer from the options given below
(1) Both Statement | and Statement Il are correct

(2) Both Statement | and Statement || are incorrect

(3) Statement | is correct and Statement |l is incorrect

(4) Statement | is incorrect and Statement Il is correct

Answer (3)

Sol. According to Biot-Savart's law dﬁ:i_nfd" ;"
nor

which is applicable for infinitesimal element. It is

analogous to Coulomb's law, where /d/ is vector source and electric field is produced by scalar source q.

Here statement | is correct and statement |l is incorrect.

The ratio of the radius of gyration of a thin uniform disc about an axis passing through its centre and normal
to its plane to the radius of gyration of the disc about its diameter is

(1) 2:1 2) V2:1
(3) 4:1 4) 1:42
Answer (2)
Sol. QD
MR?
h==35
-
=i
2
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q MR?
27 4
I
k _
27°\M
_R
2
R
k _J2
k, R
2
=-J2_’:1

The peak voltage of the ac source is equal to

(1) The value of voltage supplied to the circuit (2) The rms value of the ac source

(3) \/2 times the rms value of the ac source (4) 1/+/2 times the rms value of the ac source

Answer (3)
Sol. We know,

E
RMS valueof AC. E _=-2

rms ﬁ

Ey = J_ZErms
The energy that will be ideally radiated by a 100 kW transmitter in 1 hour is
(1) 36x107J (2) 36x=104J
(3) 36x10°J (4) 1x105J
Answer (1)
Sol. Energy = Power x time

E =100 x 103 x 3600

=36 x 107 J

In a Young's double slit experiment, a student observes 8 fringes in a certain segment of screen when a

menochromatic light of 600 nm wavelength is used. If the wavelength of light is changed to 400 nm, then the
number of fringes he would observe in the same region of the screen is

(1) 6 (2) 8
(3 9 (4) 12
Answer (4)
AD
Sol. B= Py
Let length of segment of screen =/
:>I=Bﬁ1=¥ (1)

-10 -
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from (1) and (2)
81 = nha
8(600 nm) = n(400 nm)
n=12
25. A square loop of side 1 m and resistance 1 Q is placed in a magnetic field of 0.5 T. If the plane of laop is

27

perpendicular to the direction of magnetic field, the magnetic flux through the loop is

(1) 2weber (2) 0.5 weber
(3) 1weber (4) Zero weber
Answer (2)
Sol. T

. 1m

|

Magnetic flux (¢,)=5-A

B and A are in same direction, therefore

¢s=B.A=05x 12
=0.5Wb

Two resistors of resistance, 100 02 and 200 Q are connected in parallel in an electrical circuit. The ratio of the
thermal energy developed in 100 Q to that in 200 Q in a given time is
(1) 1:2 (2) 2:1
(3) 1:4 (4) 4:1
Answer (2)
Sol. For parallel combination
p V2
R
A _R
PR
B _200_2
P, 100 1
The ratio of the distances travelled by a freely falling body in the 1%, 2", 3% and 4 second
(1) 1:2:3:4 (2) 1:4:9:16
(3) 1:3:5:7 4) 1:1:1:1
Answer (3)

1
Sol. S, =u+§a(2n—1)
1 g
Sf't =Eg(2x1-—1}=5

1 1

-11 -
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g(2x3—1}=5x(

S|]-|=

i
2
254 -1)=7x! ]
4 g(X“]_ng

St 1Sy 1Sy 1 Sym
=1:3:56:7
A body of mass 60 g experiences a gravitational force of 3.0 N, when placed at a particular point. The
magnitude of the gravitational field intensity at that point is
(1) 0.05 N/kg (2) 50N/kg
(3) 20 N/kg (4) 180 N/kg
Answer (2)
Sol. F=mEg

.
1000

Es =50 N/kg

A light ray falls on a glass surface of refractive index /3, at an angle 60°. The angle between the refracted
and reflected rays would be

N|= N|=

3 E,

(1) 30° (2) 60°
(3) 90° (4) 120°
Answer (3)

Sol. Given/=60°and pu =+/3

= Here, angle of incidence = i = tan~'(u)
Hence, reflected and refracted rays would be perpendicular to each other.

When light propagates through a material medium of relative permittivity . and relative permeability p.. the
velocity of light, v is given by (c-velocity of light in vacuum)

= iy
(1) v=ec (2) v= "

r

=$—r 4 v= ¢
(S}V\/: (4) e

Answer (4)
1

Sol. v=
;Em”‘m
1
Ve
\‘505,]10}1,-
1
Egllg

:V:m

Since € =

-12-
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oucaToyo hollow conducting spheres of radii R1 and Rz (R1 >> Rz) have equal charges. The potential would be
(1) More on bigger sphere (2) More on smaller sphere
(3) Equal on both the spheres (4) Dependent on the material property of the sphere
Answer (2)
KQ

Sol. Potential of conducting hollow sphere = B
Now, Q = same
=>Va —;-:a more the radius less will be the patential.

= Hence potential would be more on smaller sphere

-2

A copper wire of length 10 m and radius {\ 7 ]m has electrical resistance of 10 Q. The current density in
n
the wire for an electric field strength of 10 (V/m) is
(1) 10* A/m? (2) 10¢ A/m?
(3) 10-5 A/m? (4) 105 A/m?
Answaer (4)
Sol. Resistance, R = |:':£ -
A oA
= O= L
RA

LE
Al t density j = of = —
so current density f=o

10x10 100
- 2 (104
10—2 10 10 ]
1 X x|
°““[7,r] -
= 105 Alm?

The displacement-time graphs of two maving particles make angles of 30° and 45° with the x-axis as shown
in the figure. The ratio of their respective velocity is
N

=

1

c

£

8

ks

2

b= 300 45‘

0 time—»

(1) +3:1 2 1:1
(3) 1:2 4) 1:43
Answer (4)

Sol. Slope of x-f curves gives the velocity

tan30° 1

Ratio = =—=1:4/3

= tand5° /3 V3
1

-13-
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