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INDIAN SCHOOL MUSCAT 

Department of Physics 

Class:XII  

Holiday Assignment 

 
1 A square loop of side 20 cm carrying 

current of 1A is kept near an infinite 

long straight wire carrying a current of 

2A in the same plane as shown in the 

figure. Calculate the magnitude and 

direction of the net force exerted on the 

loop due to the current carrying 

conductor. 

 

 

2 

2 A square shaped plane coil of area 100 cm
2
 of 200 turns carries a steady current of 5A. It is 

placed in a uniform magnetic field of 0.2 T acting perpendicular to the plane of the coil. 

Calculate the torque on the coil when its plane makes an angle of 60
0
with the direction of 

the field. In which orientation will the coil be in stable equilibrium? 

 

2 

3 (a) Deduce the relation between current I 

flowing through a conductor and drift 

velocity dV


 of the electrons. 

(b) Figure shows a plot of current ‘I’ 

flowing through the cross-section of a 

wire versus the time‘t’. Use the plot to 

find the charge flowing in10s through 

the wire. 

 

 

3 

4 With the help of the circuit diagram, explain the working principle of meter bridge. 

How is it used to determine the unknown resistance of a given wire? Write the 

necessary precautions to minimize the error in the result. 

 

3 

5 (a) Why is the magnetic field radial in a moving coil galvanometer? Explain how it 

is achieved. 

(b) A galvanometer of resistance ‘G’ can be converted into a voltmeter of range 

(0-V) volts by connecting a resistance ‘R’ in series with it. How much resistance 

will be required to change its range from 0 to V/2 ? 

 

3 

6 A closely wound solenoid of 2000 turns and cross sectional area 1.6 ×10
–4

m
2 

carrying a 

current of 4.0 A is suspended through its centre allowing it to turn in a horizontal plane. 

Find (i) the magnetic moment associated with the solenoid, (ii) magnitude and direction of 

the torque on the solenoid if a horizontal magnetic field of 7.5 ×10
–2

 T is set up at an angle 

of 30
0
with the axis of the solenoid. 

 

3 
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7 Immediately after school hour, as Bimla with her friends came out, they noticed that 

there was a sudden thunderstorm accompanied by the lightening. They could not find any 

suitable place for shelter. Dr. Kapoor who was passing thereby in his car noticed these 

children and offered them to come in their car. He even took care to drop them to the 

locality where they were staying. Bimla’s parents, who were waiting, saw this and 

expressed their gratitude to Dr. Kapoor. 

 

(1) What values did Dr. Kapoor and Bimla’s parents displayed? 

(2) Why is it considered safe to be inside a car especially during lightening and 

thunderstorm? 

(3) Define the term ‘dielectric strength’. What does this term signify? 

 

4 

8 Graph showing the variation of current versus 

voltage for a material GaAs is shown in the figure. 

Identify the region of (a) negative resistance. (b) 

where Ohm’s law is obeyed. 

 

 
 

1 

9 What is the electric flux through a cube of side 1 cm which encloses an electric dipole? 

 

1 

10 Two capacitors of unknown capacitances C1 and C2 are connected first in series and then in 

parallel across a battery of 100 V. If the energy stored in the two combinations is 0.045 J 

and 0.25 J respectively, determine the value of C1 and C2. Also calculate the charge on 

each capacitor in parallel combination. 

 

3 

11 (a) Explain, using suitable diagrams, the difference in the behaviour of a (i) conductor and 

(ii) dielectric in the presence of external electric field. Define the terms polarization of a 

dielectric and write its relation with susceptibility. 

 

5 

 A thin metallic spherical shell of radius R carries a charge 

Q on its surface. A point charge Q/2 is placed at its centre 

C and another charge +2Q is placed outside the shell at a 

distance x from the centre as shown in the figure. Find (i) 

the force on the charge at the centre of 

shell and at the point A, (ii) the electric flux through the 

shell. 

 
 

 

12 A long straight wire of a circular cross-section of radius 'a' carries a steady current 'I'. The 

current is uniformly distributed across the cross-section. Apply Ampere's circuital law to 

calculate the magnetic field at a point 'r' in the region for (i) r < a and (ii) r > a.  

 

3 

13 A resistance of R   draws current from a potentiometer as shown in the figure. The 

potentiometer has a total resistance Ro  . A voltage V is supplied to the potentiometer. 

Derive an expression for the voltage across R when the sliding contact is in the middle of 

the potentiometer. 
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14 A 5 V battery of negligible internal 

resistance is connected across a 200 V 

battery and a resistance of 39  as shown 

in the figure. Find the value of the 

current.  

 
 

 

2 

15 Two identical circular loops, P and Q, 

each of radius r and carrying currents I 

and 2I respectively are lying in parallel 

planes such that they have a common 

axis. The direction of current in both the 

loops is clockwise as seen from O which 

is equidistant from both loops. Find the 

magnitude of the net magnetic field at 

point O. 

 

 

3 

16 Two identical coils marked P, Q each of radius  r and 

number of turns  N lie concentrically with their planes 

perpendicular to each other. The current in the wire P is I 

and current in wire Q is .5I  Find the magnetic  

field at O. 

 
 

3 

17 Two capacitors of capacitance 10 μF and 20 μF are connected in series with a 6 V battery. 

After the capacitors are fully charged, a slab of dielectric constant (K) is inserted between 

the plates of the two capacitors. How will the following be affected after the slab is 

introduced : 

(a) the electric field energy stored in the capacitors 

(b) the charges on the two capacitors 

(c) the potential difference between the plates of the capacitors 

Justify your answer. 

 

3 

18 A charged spherical drop of radius R has a potential of 100 V on its surface. The drop is 

sprayed into 1000 smaller identically charged drops. What will be potential on surface of 

each of these tiny drops? 

2 

19 (a) Define the term drift velocity of charge carriers in a conductor. Obtain the expression 

for the current density in terms of relaxation time. 

(b) A 100V battery is connected to electrical network as shown. If the power consumed in 

the 2  resistor is 200W, determine the power dissipated in the 5  resistor. 

5 
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20 Calculate the potential difference and the energy stored in the capacitor C2 in the circuit 

shown in the figure. Given potential at A is 90 V, C1 = 20μ F, C2 = 30 μF and C3 = 15 μF. 

 
 

3 

21 Explain, using a labelled diagram, the principle and working of a moving coil 

galvanometer. What is the function of (i) uniform radial magnetic field, (ii) soft iron core? 

Define the terms (i) current sensitivity and (ii) voltage sensitivity of a galvanometer. Why 

does increasing the current sensitivity by increasing the number of turns of the coil not 

necessarily increase voltage sensitivity? 

5 

 

 

 

 

 

 

 

 

 

 

 

 

 


