
CLASS – XII – PHYSICS  HOME – ASSIGNMENT / CSN / 2019-20 

Electrostatics - I 

1. Two charges each of + Q units are placed along a line. A third charge – q is placed 

between them. At what position and for what value of q, will the system be in 

equilibrium?  

2. What kind of charges are produced on each, when (i) a glass rod is rubbed with silk and 

(ii) an ebonite rod is rubbed with wool? 

3. Can a body have charge of 190.8 10 C? Comment to justify your answer? 

4. Name the experiment, which established quantum nature of electric charge. 

5. How the mass of a body is affected on charging? 

6. Force between two-point electric charges kept at a distance d apart in air is F.  If these 

charges are kept at the same distance in water, how does the force between them change?  

7. If the distance between two equal point charges is doubled and their individual charges 

are also doubled, what would happen to the force between them? 

8. Ordinary rubber is an insulator.  But the special rubber tires of aircrafts are made slightly 

conducting.  Why is this necessary? 

9. Vehicles carrying inflammable materials usually have metallic ropes touching the ground 

during motion.  Why? 

10. Can a charged body attract another uncharged body?  Explain. 

Or 

 Why does a charged glass rod attract a piece of paper? 

11.  A charge q is placed at the center of line joining two equal charges Q. Show that the 

system of three charges will be in equilibrium, if q = – Q/4. 

12. Two point charges of charge values Q and q are placed at a distance of x and x / 2 

respectively from a third charge of charge value 4 q, all charges being in the same 

straight line. Calculate the magnitude and nature of charge Q, such that the net force 

experienced by the charge q is zero.   

 

 



Electrostatics - II 

1. The force acting between two-point charges q1 and q2 kept at some distance apart in air 

attractive or repulsive when (i) q1 q2 > 0 (ii) q1 q2 < 0. 

2. Sketch the electric lines of force for two- point charges q1 and q2 (q1 > q2) separated by a 

distance d.  

3. Express dielectric constant in terms of capacitance. 

4. What is the effect of introducing a dielectric slab between the plates of a parallel plate 

capacitor? 

5. An electric dipole of dipole moment 20  10-6 C is enclosed by closed surface.  What is the 

net electric flux coming out of this surface?  

6. Sketch graph to show how charge Q given to a capacitor of capacitance C varies with the 

potential difference. 

7. A charged air capacitor has stored energy U0. What will be the energy stored when air is 

replaced by a dielectric of dielectric constant K, charge Q remaining the same.  

8. In a parallel plate capacitor, the capacitance increases from 4F to 80 F on introducing the 

dielectric medium between the plates.  What is the dielectric constant of the medium? 

9. In an electric field an electron is kept freely.  If a proton replaces this electron, what will be 

the relationship between the forces experienced by them? 

10. What orientation of an electric dipole in a uniform electric field corresponds to its stable 

equilibrium? 

11. The force between two point charges kept at a distance r apart in air is F.  If the same charges 

are kept in water at same distance, how does the force between them change?   

12. Two point electric charges of unknown magnitude and sign are placed at a distance ‘d’ apart.  

The electric intensity is zero at a point, not between the charges but on the line joining them.  

Write two essential conditions for this to happen.  

13. What should be the work done if a point charge + q is taken from a point A to the point B on 

the circumference drawn with another point + q at the center? 

14. A and B are two conducting spheres of the same radius, A being solid and B hollow.  Both 

are charged to the same potential. What will be the relation between the charges on the two 

spheres? 

15. How much work is done in moving a 500 C charge between two points on an equi-potential 

surface.  

16. Name the dielectric whose molecules have (i) non-zero (ii) zero dipole moment. 

17. A positively charged particle is free to move in an electric field.  Will it always move along 

the line of force? 

18. A proton and an electron are placed freely in an electric field.  Which of the particles will 

have greater acceleration and why? 

 

 



 Electrostatics and Capacitance  

1. Electric charges q, q and -2q are placed at the corners of an equilateral triangle of side L. 

what is the magnitude of dipole moment of the system?                                                                

2. State Gauss’s law in electrostatics. Show, with the help of a suitable example along 

with the figure, that the outward flux due to a point charge ‘q’, in vacuum within a 

closed surface, is independent of its size or shape and is given by q/εo.  

3. Two parallel uniformly charged infinite plane sheets, ‘1’ and ‘2’, have charge 

densities + σ and – 2σ respectively. Give the magnitude and direction of the net 

electric field at a point (i) in between the two sheets and (ii) outside near the sheet ‘1’.                                                       

4. Three point charges q1, q2 and q3 are kept respectively at points A, B and C as shown 

in the figure.  

 
Derive the expression for the electrostatic potential energy of the system.  

5. Depict the equipotential surfaces due to (i) an electric dipole, (ii) two identical 

positive charges separated by a distance.                                                                          

6. Find the ratio of the potential differences that must be applied across the parallel and the 

series combination of two identical capacitors so that the energy stored, in the two cases, 

becomes the same. 

7. Find the electric field intensity due to a uniformly charged spherical shell at a point (i) 

outside the shell (ii) inside the shell. Plot the graph of electric field with distance from 

the center of the shell. 

8. A right circular cylinder of length ‘a’ and radius ‘r’ has its centre at the origin and its 

axis along the x-axis so that one face is at x=+a/2 and x= -a/2, as shown in the figure. A 

uniform electric field is acting parallel to the x-axis such that � ���⃗ = ��
����⃗ �̂  for x > 0 and  

� ���⃗ = − ��
����⃗ �̂  for x < 0. 

                                    
Find (i) flux through each flat faces (ii) through the curved surface (iii) the net outward 

flux through the cylinder and the net charge inside the cylinder. 

O 

 x-axis 

y-axis 

��⃗  ��⃗  

x=a/2 x= - a/2 



9. An electric dipole is held in a uniform electric field. (i) Using suitable diagram show that 

it does not undergo any translatory motion (ii) Derive an expression for torque acting on 

it and specify its direction. 

10. A system has two charges qA= 2.5 x10-7C and  qB= - 2.5 x10-7C located at points A 

=(0,0, -15cm) and B = (0,0, +15cm) respectively. Calculate the total charge  and dipole 

moment of the system. 

11. 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.                                                                                                                                                                                                                                        

12. A parallel plate capacitor is charged to a certain potential difference. A dielectric plate  

is then inserted in the capacitor. In order to attain the initial potential difference, the 

charge on the plates has to be increased to three times. Determine the di-electric constant 

of the plate.   

13. 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= 20F, C2= 30F and C3= 15F.

                                                                                                
14. Three circuits, each consisting of a switch ‘S’ and two capacitors, are initially charged, 

as shown in the figure. After the switch has been closed, in which circuit will the charge 

on the left-hand capacitor (i) increase, (ii) decrease and (iii) remain same? Give reasons.                                              

 
15. When two charged conductor having different capacities and different potentials are 

joined together, show that there is always a loss of energy. 

16. Three different capacitors C1, C2 and C3 of capacitance 6µF each are connected to a 

12V battery as shown. Find: (i) Charge on each capacitor (ii) equivalent capacitance of 

the network (iii) energy stored in the network of capacitors.  

 



 Current Electricity 

1. If current ‘I’ in a wire varies with time as I = 4+2t2 then find the total charge passed in time 

interval t= 2 to t= 5sec. 

2. A cylindrical wire is stretched to increase its length by 10 %. Calculate the percentage- 

increase in resistance.      

3. V-I graph for a metallic wire at two different temperatures T1 and T2 is shown in the figure. 

Which of the two temperatures is higher and why?                                                                                                     

                                     
4. Two identical cells, each of emf E, having negligible internal resistance, are connected in 

parallel with each other across an external resistance R. Find the current through the resistor. 

5. Two heating elements of resistances R1 and R2 when operated at a constant supply of 

voltage, V, consume powers P1 and P2 respectively. Deduce the expressions for the power of 

their combination when they are, in turn, connected in (i) series and (ii) parallel across the 

same voltage supply. 

6. Calculate the steady-state current through 2Ω resistor in the circuit given below. The 

internal resistance of the battery is negligible and C= 2µF. 

 

7. In the circuit shown, R1=4Ω, R2=R3=15Ω, R4 = 30Ω and E = 10V. Calculate the 

equivalent resistance of the circuit and the current in each resistor. 

 

8. In the following potentiometer circuit AB is a uniform wire of length 1m and resistance 

10Ω. Calculate the potential gradient along the wire and balance length AO. 

 



9. The potential difference applied across a given resistor is altered so that the heat produced 

per second increases by a factor of 9. By what factor does the applied potential difference 

change? 

10. In the figure below, an ammeter A and a resistor of 4Ω are connected to the terminals of the 

source. The emf of the source is 12V having an internal resistance of 2Ω. Calculate the 

voltmeter and ammeter readings. 

                                      

11. variable resistor R is connected across a cell of emf E and internal resistance r as shown in 

the figure. Draw a plot showing the variation of (i) terminal voltage V and (ii) the current I, 

as a function of R.                                          

 

12. A potential difference V is applied across a conductor of length L and diameter D. How is 

the drift velocity, vd, of charge carriers in the conductor affected when (i) V is halved, (ii) L 

is doubled and (iii) D is halved? Justify your answer in each case.     

13. In the potentiometer circuit shown, the null point is at X. State with reason, where the 

balance point will be shifted when (a) resistance R is increased, keeping all other parameters 

unchanged; (b) resistance S is increased, keeping R constant.                                                                  

 

                     


