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Paragraph for Q.4 and Q.5.

In a series L-R circuit, connected with a sinusoidal ac 
source, the maximum potential difference across L and 
R are respectively 3 volts and 4 volts.

4.	 At an instant the potential difference across resistor 
is 2 volts. The potential difference in volt, across 
the inductor at the same instant will be

	 (1)	 3 cos 30°	 (2)	 3 cos 60°

	 (3)		 6 cos 45°	 (4)	 6

5.	 At the same instant, the magnitude of the potential 
difference in volt, across the ac source will be

	 (1)		 3 cos 67°	 (2)	 5 cos 83°

	 (3)		 6 cos 97°	 (4)	 0

6.	 A cubical region of side a has its centre at the origin. 
It encloses three fixed point charges, –q at (0, –a/4, 0), 
+ 3q at (0, 0, 0) and –q at (0, +a/4, 0). 

	 Choose the correct option.

	 (1)		 The net electric flux crossing the plane x = +a/2 
is equal to the net electric flux crossing the plane 
x = –a/2.

	 (2)		 The net electric flux crossing the plane y = +a/2 
is more than the net electric flux crossing the 
plane y = –a/2.

	 (3)		 The net electric flux crossing the entire region is

		
0

4

ε
q .

	 (4)	 Both (2) and (3)

1.	 The current i in the circuit of figure is 

	 (1)		  1
amp.

45

	 (2)	
1

amp.
15

	 (3)		  1
amp.

10

	 (4)	 1
amp.

5

2.	 An electron enters a magnetic field at right angles 
to it, as shown in figure.

	 The direction of force acting on the electron will be
	 (1)		 to the right
	 (2)	 to the left
	 (3)		 out of the page
	 (4)	 into the page 

3.	 The radius of a coil of wire with N turns is 0.22 m,  
and 3.5 A current flows clockwise in the coil as 
shown. A long straight wire carrying a current 54A 
toward the left is located 0.05 m from the edge of 
the coil. The magnetic field at the centre of the coil 
is zero tesla. The number of turns N in the coil are

	 (1)		 4	 (2)	 6
	 (3)		 7	 (4)	 8
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7.	 A circular wire loop of radius R is placed in the x – y 
plane centered at the origin O. A square loop of side 
a(a << R) having two turns is placed with its centre

	 at z = 3 R along the axis of the circular wire loop, 
as shown in figure. The plane of the square loop 
makes an angle of 45° with respect to the z-axis. If 
the mutual inductance between the loops is given by

	
2

0
/2

µ

2 Rp

a
, then the value of p is

	 (1)		 10	 (2)	 5
	 (3)		 7	 (4)	 12

8.	 A nucleus of mass M + Dm is at rest and decays 

	 into two daughter nuclei of equal mass M

2
 each. 

	 Speed of light is c. The speed of daughter nuclei is

	 (1)		 c
M +

m

m

∆
∆

	 (2)	
2

c
M

m∆

	 (3)		 c
M

m∆

	 (4)	 c
M +

m

m

∆
∆

Direction: Q.9 to Q.11 are based on the following 
paragraph.

An initially parallel cylindrical beam travels in a medium 
of refractive index µ(l) = µ0 + µ2I, where µ0 and µ2 are 
positive constants and I is the intensity of the light beam. 
The intensity of the beam is decreasing with increasing 
radius.

9.	 As the beam enters the medium, it will

	 (1)	 diverge
	 (2)	 converge
	 (3)	 diverge near the axis and converge near the 

periphery
	 (4)	 travel as a cylindrical beam

10.	 The initial shape of the wavefront of the beam is

	 (1)	 convex
	 (2)	 concave
	 (3)	 convex near the axis and concave near the 

periphery
	 (4)	 planar

11.	 The speed of light in the medium is

	 (1)	 minimum on the axis of the beam 
	 (2)	 the same everywhere in the beam
	 (3)	 directly proportional to the intensity I 
	 (4)	 maximum on the axis of the beam

12.	 A message signal of frequency 10 kHz and peak 
voltage of 10 volts is used to modulate a carrier 
of frequency 1 MHz and peak voltage of 20 volts. 
Determine modulation index.

	 (1)		 0.2
	 (2)	 0.4
	 (3)		 0.5
	 (4)	 0.6

13.	 A transistor has a current gain of 30. If the collector 
resistance is 6kW and input resistance 1kW. 
Calculate the voltage gain.

	 (1)		 290
	 (2)	 390
	 (3)		 180
	 (4)	 280

14.	 A hypermetropic person whose near point is at  
100 cm wants to read a book. Find the power of the 
lens needed.

	 (1)		 3 dioptre	 (2)	 4 dioptre
	 (3)		 5 dioptre	 (4)	 6 dioptre
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15.	 Ground waves have a wavelength

	 (1)		 less than 200 m
	 (2)	 equal to 200 m
	 (3)		 more than 200 m
	 (4)	 all of these

16.	 A time dependent force F = 6t acts on a particle of 
mass 1 kg. If the particle starts from rest, the work 
done by the force during the first 1 sec. will be:

	 (1)	 9 J	 (2)	 18 J 
	 (3)	 4.5 J 	 (4)	 22 J

17.	 An observer is moving with half the speed of light 
towards a stationary microwave source emitting 
waves at frequency 10 GHz. What is the frequency 
of the microwave measured by the observer? 

	 (speed of light = 3 × 108 ms–1)

	 (1)	 17.3 GHz	 (2)	 15.3 GHz
	 (3)	 10.1 GHz 	 (4)	 12.1 GHz	

18.	 In the given circuit diagram when the current 
reaches steady state in the circuit, the charge on the 
capacitor of capacitance C will be:

	 (1)	 2

2

CE
( )

r

r r+
	 (2)	 1

1

CE
( )

r

r r+
 

	 (3)	 CE	 (4)	 1

2

CE
( )

r

r r+

19.	 A capacitance of 2 µF is required in an electrical 
circuit across a potential difference of 1.0 kV. A 
large number of 1 µF capacitors are available which 
can withstand a potential difference of not more than 
300 V. The minimum number of capacitors required 
to achieve this is:

	 (1)	 24 	 (2)	 32
	 (3)	 2 	 (4)	 16

20.	 A body is thrown vertically upwards. Which one of 
the following graphs correctly represent the velocity 
vs time?

	 (1)	

	 (2)	

	 (3)	

	 (4)	

21.	 A mixture of a definite composition of ethanol and 
water forms:

	 (1)	 maximum boiling azeotrope.
	 (2)	 minimum boiling azeotrope.
	 (3)	 both maximum and minimum boiling azeotrope.
	 (4)	 no azeotrope.

22.	 Structures of some common polymers are given. 
Which is not correctly presented?

	 (1)		 Teflon –( CF2 – CF2–)n

	 (2)	 Neoprene 
2 2 2CH C = CH CH CH

|
Cl

n

 
− − − − − 

 
 

	 (3)		 Terylene  (–OC COOCH2–CH2–O–)n

	 (4)	 Nylon-66 [– NH(CH2)6NHCO(CH2)4–CO–]n


