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                                        CLASS: XII 
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                                                    WORKSHEET-2 

 

`     

                   CHAPTER 2.ELECTROSTATIC POTENTIAL AND CAPACITANCE 
 

  

         SECTION A CONCEPTUAL AND APPLICATION TYPE QUESTIONS 

 
 

1 Name the physical quantity whose S.I. unit 𝑱𝑪−𝟏. Is it a scalar or a vector quantity? 

2 A hollow metal sphere of radius 5 cm is charged such that the potential on its surface is 10 V. What is 

the potential at the center of the sphere? 

 

3 What is the electrostatic potential due to an electric dipole at an equatorial point? 

 

4 A 500 C charge is at the center of a square of side 10 cm. Find the work done in moving a charge of  

10 C between two diagonally opposite points on the square. 

 

5 A point charge Q is placed at point O as shown in the figure. Is the potential difference 𝑽𝑨 − 𝑽𝑩 positive, 

negative or zero, if Q is (i) positive (ii) negative? 

 
6 What is the geometrical shape of equipotential surfaces due to a single isolated charge? 

 

7 For any charge configuration, equipotential surface through a point is normal to the electric field. Justify. 

 

8 Can the electric potential at a point be zero, while the electric field is non zero?  Justify 

  
 

9 Can the electric field at a point be zero, while the electric potential is non zero?  Justify. 

  
 

10 (a) A charge +Q is placed on a large spherical conducting shell of radius R. Another small conducting 

sphere of radius r carrying charge ‘q’ is introduced inside the large shell and is placed at its centre. Find 

the potential difference between two points, one lying on the sphere and the other on the shell.  

(b) How would the charge between the two flow if they are connected by a conducting wire? Name the 

device which works on this fact. 

11 A metal plate is introduced between the plates of a charged parallel plate capacitor. What is its effect on 

the capacitance of the capacitor? 
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12 The given graph shows the variation of charge ‘q’ versus potential difference V for two capacitors A and 

B. The two capacitors have same plate separation but the plate area of B is double than that of A. Which 

of the lines in the graph correspond to A and B? Justify.  

 
 

13 (a) Depict the equipotential surfaces for a system of two identical positive point charges placed distance 

‘d’ apart.  

(b) Deduce the expression for the potential energy of a system of two point charges q1 and q2 brought 

from infinity to the points 1r


and 2r


respectively in the presence of external electric field E


. 

14 Sketch a graph to show the dependence of a charge Q stored in a capacitor on the potential difference V 

applied. From the graph drawn how will you calculate the capacitance C of the capacitor and the energy 

U stored in the capacitor  

 

15 Draw 3 equipotential surfaces corresponding to a field that uniformly increases in magnitude but remains 

constant along Z-direction. How are these surfaces different from that of a constant electric field along 

Z-direction? 

 

16 A test charge ‘q’ is moved without acceleration from A to C along the path from A to B and then from B 

to C in electric field E as shown in the figure. (i) Calculate the potential difference between A and C. (ii) 

At which point (of the two) is the potential more and why? 

 
 

17 (i) Can two equipotential surfaces intersect each other? Give reasons.  

(ii) Two charges - q and +q is located at points A (0, 0, - a) and B (0, 0, +a) respectively. How 

much work is done in moving a test charge from point P (7, 0, 0) to Q (- 3, 0, 0)? 

 

18 Two uniformly large parallel thin plates having charge densities +σ and –σ are kept in the X-Z plane at a 

distance  'd' apart. Sketch an equipotential surface due to electric field between the plates. If a particle of 

mass m and charge '-q' remains stationary between the plates, what is the magnitude and direction of this 

field? 

 

19 A parallel plate capacitor is charged by a battery. After some time, the battery is disconnected and a 

dielectric slab of dielectric constant K is inserted between the plates. How would (i) the capacitance, (ii) 

the electric field between the plates and (iii) the energy stored in the capacitor, be affected? Justify your 

answer. 
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20 Deduce the expression for the electrostatic energy stored in a capacitor of capacitance ‘C’ and having 

charge ‘Q’. How will the (i) energy stored and (ii) the electric field inside capacitor be affected when it is 

completely filled with a dielectric material of dielectric constant ‘K’? 

 

21 (a) Obtain the expression for the energy stored per unit volume in a charged parallel plate capacitor. 

(b) The electric field inside a parallel plate capacitor is E. Find the amount of work done 

in moving a charge q over a closed rectangular loop a b c d a. 

  
 

22 (a) Derive the expression for the capacitance of parallel plate capacitor having plate area A and plate 

separation d. 

(b) Two charged spherical conductors of radii 𝑹𝟏 and 𝑹𝟐 when connected by a conducting wire acquire 

charges 𝒒𝟏 and 𝒒𝟐 respectively. Find the ratio of their surface charge densities in terms of their radii. 

 

23 Plot a graph between the variation of energy U stored in a capacitor and the capacitance C when the 

charge stored Q is constant.  

 

24 A charge 'q' is moved from a point A above a dipole of dipole moment 'p' to a point B below the dipole 

in equatorial plane without acceleration. Find the work done in the process. 

 
 

25  (i) If two similar large plates, each of area A having surface charge densities +σ  and - σ are separated by 

a distance ‘d’ in  air, find the expressions for   

(a) field at points between the two plates and on outer side of the plates. Specify the direction of the field 

in each case.  

(b) the potential difference between the plates.  

(c) the capacitance of the capacitor so formed.  

(ii) Two metallic spheres of radii R and 2R are charged so that both of these have same surface charge 

density σ. If they are connected to each other with a conducting wire, in which direction will the charge 

flow and why? 
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26 A capacitor is charged with a battery and then its plate separation is increased without disconnecting the 

battery. What will be the change in i) Charge stored in the capacitor ii) Energy stored in the capacitor  

iii) Potential difference across the plates of the capacitor. iv) Electric field between the plates of the 

capacitor.  

 

27 Two parallel plates P and Q are kept at a distance‘d’ apart.  Area of each plate is A. The space between 

them is filled with three dielectric slabs of identical size having dielectric constants K1, K2, and K3 as 

shown in the figure. Find the effective capacitance of the combination.  

 
 

28 Three concentric spherical metallic shells A, B and C of radii a, b and c (a<b<c) have charge 

densities   σ,−σ and σ respectively . If the shells A and C are at the same potential obtain a relation 

between radii a, b and c. 

 

29 A slab of material of dielectric constant K has the same area as the plates of a parallel-plate capacitor but 

has a thickness (3/4)d, where d is the separation of the plates. How is the capacitance changed when the 

slab is inserted between the plates? 

 

30 Describe schematically the equipotential surfaces corresponding to 

(a) a constant electric field in the z-direction, 

(b) a field that uniformly increases in magnitude but remains in a constant (say, z) direction, 

 (c) a single positive charge at the origin, and 

(d) a uniform grid consisting of long equally spaced parallel charged wires in a plane. 

 

31 (a) When a parallel plate capacitor is connected across a dc battery, explain briefly how the capacitor 

gets charged. 

(b) A parallel plate capacitor of capacitance ‘C’ is charged to ‘V’ volt by a battery. After sometime 

the battery is disconnected and the distance between the plates is doubled. Now a slab of 

dielectric constant 1<k<2 is introduced to fill the space between the plates. How will the 

following be affected? 

 

(i)   The electric field between the plates of the capacitor 

(ii) The energy stored in the capacitor. Justify your answer in each case. 

 

(c) The electric potential as a function of distance ‘x’ is shown in the figure. Draw a graph of the 

electric field E as a function of x. 
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                                                   SECTION B NUMERICAL PROBLEMS  

 

1 Determine the electrostatic potential energy of a system consisting of two charges 7 μC and –2 μC (and 

with no external field) placed at (–9 cm, 0, 0) and (9 cm, 0, 0) respectively. How much work is required 

to separate the two charges infinitely away from each other? 

 

2 A network of four 10 μF capacitors is connected to 

a 500 V supply, as shown in Figure. Determine (a) 

the equivalent capacitance of the network and (b) 

the charge on each capacitor. 

 
3 Two charges 5 × 10–8 C and –3 × 10–8 C are located 16 cm apart. At what point(s) on the line joining the 

two charges is the electric potential zero? Take the potential at infinity to be zero. 

 

4 A regular hexagon of side 10 cm has a charge 5 µC at each of its vertices. Calculate the potential at the 

centre of the hexagon. 

 

5 Two charges 2 µC and –2 µC are placed at points A and B 6 cm apart. 

(a) Identify an equipotential surface of the system. 

(b) What is the direction of the electric field at every point on this surface? 

 

6 A spherical conductor of radius 12 cm has a charge of 1.6 × 10–7C distributed uniformly on its surface. 

What is the electric field (a) inside the sphere (b) just outside the sphere (c) at a point 18 cm from the 

centre of the sphere? 

 

7 A parallel plate capacitor with air between the plates has a capacitance of 8 pF (1pF = 10–12 F). What 

will be the capacitance if the distance between the plates is reduced by half, and the space between them 

is filled with a substance of dielectric constant 6? 

 

8 Three capacitors each of capacitance 9 pF are connected in series. (a) What is the total capacitance of the 

combination? (b) What is the potential difference across each capacitor if the combination is connected 

to a 120 V supply? 

 

9 A 4 µF capacitor is charged by a 200 V supply. It is then disconnected from the supply, and is connected 

to another uncharged 2 µF capacitor. How much electrostatic energy of the first capacitor is 

lost in the form of heat and electromagnetic radiation? 

 

10 In a parallel plate capacitor with air between the plates, each plate has an area of 6 × 10–3 m2 and the 

distance between the plates is 3 mm. Calculate the capacitance of the capacitor. If this capacitor is 

connected to a 100 V supply, what is the charge on each plate of the capacitor? 
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11 Obtain the equivalent capacitance of the network 

in the figure. For a 300 V supply, determine the 

charge and voltage across each capacitor. 

 

 
12 Two parallel plate capacitors X and Y have a same area of plates and same separations between them. X 

has air between the plates while Y contains a dielectric medium of K= 4. 

1. Calculate capacitance of each capacitor if equivalent capacitance of the combination is 4 micro farad  

2. Calculate the potential difference between plate X and Y.  

3. Estimate the ratio of electrostatic energy stored in X and Y.  

 
 

13 Calculate the equivalent capacitance between the points A and B of the given circuit.  

 
 

14 Calculate the capacitance of the arrangement of two parallel plates of area A separated by a distance of d 

between them. K1, K2, and K3 are the dielectric constants of the three materials in between the plates as 

in the figure.  

 
 

  


