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INDIAN SCHOOL MUSCAT 

            CLASS : XII 

      SUBJECT: PHYSICS 

                                                              WORKSHEET-1 

 

`     

ELECTRIC CHARGES AND FIELDS 

 

  

              SECTION A CONCEPTUAL AND APPLICATION TYPE QUESTIONS 

 
 

1 Is 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 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? 

 
 

3 For a system of two charges +5μC and – 3μC separated by a distance of d apart, draw electric lines of 

forces. 

 
 

4 Two plane sheets of charge densities +σ and -σ are kept in air as shown in figure .What are the electric 

field intensities at points A, B and C? 

                            

  

   

 

  

 
 

5 What is meant by the statement that “the electric of a point charge has spherical symmetry whereas 

electric field due to an electric dipole is cylindrically field symmetrical’’? 

 

6 Which physical quantity has its S.I unit (1) Cm (2) N/C? 

 

7 (a) An electrostatic field line is a continuous curve. That is, a field line cannot have sudden breaks. Why 

not?  

(b) Explain why two field lines never cross each other at any point? 

 

8 Which orientation of an electric dipole in a uniform electric field would correspond stable equilibrium? 

 

9 Define electric dipole moment. Write its S.I. unit. 

  

A B C 
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10 Why is it difficult to perform electrostatic experiments on a humid day? 

 
 

11 The distance of the field point on the equatorial plane of a small electric dipole, is halved. By what factor 

will the electric field, due to the dipole change? 

  
 

12 State two points of difference between charging by induction and charging by conduction. 

   
 

13 Electric field is always normal to the surface of a conductor. Justify.  

 
 

14 A spherical rubber balloon carries a charge which is uniformly distributed over its surface. If the balloon 

is inflated further so that its volume becomes eight times its original volume, how would the electric flux 

change?  

 

15 What is the precaution to be taken in selecting the Gaussian surface regarding the charge?  

 
 

16 The distance of the field point on the equatorial plane of a small electric dipole, is halved. By what factor 

will the electric field, due to the dipole change?  

 

17 A charge ‘q’ is placed at the center of a cube of side 𝒍. What is the electric flux passing through each face 

of the cube? 

 

18 Two charges of magnitudes -2Q and + Q are located at points (a,0) and (4a,0) respectively. What is the 

electric flux due to these charges through a sphere of radius ’3a’ with its center at the origin? 

 

19 Figure shows three point charges, + 2q, – q and + 3q. 

Two charges + 2q and – q are enclosed within a surface 

‘S’. What is the electric flux due to this configuration 

through the surface ‘S’? 

 

 
20 Why should electrostatic field be zero inside a conductor? 

 

21 Draw a figure which correctly represents electric lines of force in the following cases i) A metal plate M 

placed in a uniform electric field. ii) A metal sphere M placed in a uniform electric field.  

 

22 Two point charges of Q and q are placed at distances x and x/2 respectively from a third charge of 4q. 

All the three charges are on the same straight line. Calculate Q in terms of q so that the net force on q is 

zero.  

 

23 A spherical conducting shell of inner radius 𝒓𝟏 and outer radius 𝒓𝟐 has a charge ‘Q’. A Charge ‘q’ is 

placed at the center of the shell. 
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(a) What is the surface charge density on the (i) inner surface, (ii) outer surface of the shell? 

(b) Write the expression for the electric field intensity at a point x > 𝒓𝟐 from the center of the shell. 

 

24 Plot a graph showing the variation of coulomb force (F) versus (𝟏/𝒓𝟐), where r is the distance between 

the two charges of each pair of changes: ( 𝟏 𝝁𝑪, 𝟐𝝁𝑪) 𝒂𝒏𝒅 ( 𝟐𝝁𝑪, −𝟑𝝁𝑪).  Interpret the graphs 

obtained. 

 

25 An electric dipole is held in a uniform electric field. 

(i) Show that the net force acting it is zero. 

(ii) The dipole is aligned to the field. Find the work done in rotating it through the angle 

of 1800. 

 

26 Two small identical electrical dipoles AB and CD, each of 

dipole moment 'p' are kept at an angle of 𝟏𝟐𝟎0 as shown in 

the figure. What is the resultant dipole moment of this 

combination? If this system is subjected to electric field  

( E


)directed along + X direction, what will be the 

magnitude and direction of the torque acting on this? 

 

 
27 A hollow cylindrical box of length 1m and area of cross-section 25𝑐𝑚2 is placed in a three-dimensional 

coordinate system as shown in the figure. The electric field in the region is given by E


 = 𝟓𝟎 𝒙 �̂�, where 

E is in 𝑵𝑪−𝟏and 𝒙 is in metres. Find: 

(i) Net flux through the cylinder. 

(ii) Charge enclosed by the cylinder. 

 
28 A positive point charge (+q) is kept in the vicinity of an uncharged conducting plate. Sketch electric field 

lines originating from the point on to the surface of the plate. Derive the expression for the electric field 

at the surface of a charged conductor. 

 

29 Using Gauss's law obtain the expression for the electric field due to a uniformly charged thin spherical 

shell of radius R at a point outside the shell. Draw a graph showing the variation of electric field with r, 

for r > R and r < R. 

 

30 (a) Derive an expression for the electric field E due to a dipole of length "2a' at a point distant r from the 

center of the dipole on the axial line. 

(b) Draw a graph of E versus r for r >> a. 
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(c) If this dipole were kept in a uniform external electric field 𝑬𝟎, diagrammatically represent the 

position of the dipole in stable and unstable equilibrium and write the expressions for the torque acting 

on the dipole in both the cases. 

 

31 (a) Use Gauss's theorem to find the electric field due to a uniformly charged infinitely large plane thin 

sheet with surface charge density  .  

(b) An infinitely large thin plane sheet has a uniform surface charge density + . Obtain the expression 

for the amount of work done in bringing a point charge q from infinity to a point, distance r, in front of 

the charged plane sheet. 

 

32 Using Gauss’s law, prove that the electric field at a point due to a uniformly charged infinite plane sheet 

is independent of the distance from it.  How is the field directed if (i) the sheet is positively charged, 

(ii) negatively charged?  

 

33 (a) Define electric flux, Is it a scalar or a vector quantity? 

A point charge q is at a distance of d/2 directly above the centre of a square of side‘d’, as shown in the 

figure. Use Gauss’ law to obtain the expression for the electric flux through the square. 

(b) If the point charge is now moved to a distance‘d’ from the center of the square and the side of the 

square is doubled, explain how the electric flux will be affected. 

 

34 (a) Use Gauss’ law to derive the expression for the electric field ( E


) due to a straight uniformly charged 

infinite line of charge density λ C/m. 

(b) Draw a graph to show the variation of ‘E’ with perpendicular distance ‘r’ from the line of charge. 

 

35 (a) An infinitely long positively charged straight wire has a linear charge density λ Cm–1. An electron is 

revolving around the wire as its centre with a constant velocity in a circular plane perpendicular to the 

wire. Deduce the expression for its kinetic energy.  

(b) Plot a graph of the kinetic energy as a function of charge density λ. 

36 Consider three charges q1, q2, q3 each equal to q at the vertices of an equilateral triangle of side l. What is 

the force on a charge Q (with the same sign as q) placed at the centroid of the triangle.  

 

37 Figure shows tracks of three charged particles in a uniform electrostatic field. Give the signs of the three 

charges. Which particle has the highest charge to mass ratio? 

 
 

38 Two identical conducting balls A and B have charges –Q and +3Q respectively. They are brought in 

contact with each other and then separated by a distance‘d’ apart. Find the nature if the Coulomb force 

between them. 
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                                                   SECTION B NUMERICAL PROBLEMS  

 

1 Four point charges qA = 2 μC, qB = –5 μC, qC = 2 μC, and qD = –5 μC are located at the corners of a 

square ABCD of side 10 cm. What is the force on a charge of 1 μC placed at the centre of the square? 

 

2 Two point charges qA = 3 μC and qB = –3 μC are located 20 cm apart in vacuum. 

(a) What is the electric field at the midpoint O of the line AB joining the two charges? 

(b) If a negative test charge of magnitude 1.5 × 10–9 C is placed at this point, what is the force 

experienced by the test charge? 

 

3 A system has two charges qA = 2.5 × 10–7 C and qB = –2.5 × 10–7 C located at points A: (0, 0, –15 cm) 

and B: (0,0, +15 cm), respectively. What are the total charge and electric dipole moment of the system? 

 

4 An electric dipole with dipole moment 4 × 10–9 C m is aligned at 30° with the direction of a uniform 

electric field of magnitude 5 × 104 NC–1. Calculate the magnitude of the torque acting on the dipole. 

 

5 A polythene piece rubbed with wool is found to have a negative charge of 3 × 10–7 C. 

(a) Estimate the number of electrons transferred (from which to which?) 

(b) Is there a transfer of mass from wool to polythene? 

 

6 Consider a uniform electric field E = 3 × 103 î N/C. (a) What is the flux of this field through a square of 

10 cm on a side whose plane is parallel to the yz plane? (b) What is the flux through the same square if 

the normal to its plane makes a 60° angle with the x-axis? 

 

7 Two large, thin metal plates are parallel and close to each other. On their inner faces, the plates have 

surface charge densities of opposite signs and of magnitude 17.0 × 10–22 C/m2. What is E: (a) in the outer 

region of the first plate, (b) in the outer region of the second plate, and (c) between the plates? 

 

8 An infinite line charge produces a field of 9 × 104 N/C at a distance of 2 cm. Calculate the linear charge 

density. 

 

9 Four charges of -2q, q, -q and 2q are at the corners of a square ABCD of side 20cm, find the magnitude 

and the direction of the electric field at the centre of the square. Take q = 5 μC.  

 
 

10 The electric field lines on the left have twice the separation of those on the right. If the magnitude of the 

field at A is 40N/C, calculate i) the magnitude of the force on a proton at A .ii) the magnitude of field at 

B.  
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11 An electric dipole consists of two opposite charges each of magnitude 1μC, separated by a 0.02m .The 

dipole is placed in a uniform electric field of 105 N/ C Calculate the maximum and minimum torque 

experienced by the dipole.  

 

12 A particle of mass 5 x10-9kg is kept over a large horizontal sheet of surface charge density 

 σ = 4 x10-6C/m2 .What charge should be given to this particle so that if released, it does not fall down? 

How many electrons are to be removed from the particle to give this charge?  

 

13 The sum of two point charges is 7 μ C. They repel each other with a force of 1 N when kept30 cm apart 

in free space. Calculate the value of each charge.  

 

14 Two electric dipoles, made from charges ±𝑞 𝑎𝑛𝑑 ±𝑄 respectively have equal dipole moments. Find  

(i) the ratio between the separations of the two charges in the two dipoles and (ii) angle between the 

dipole axes of the two dipoles.  

 

15 Two point charges of 4μC, -2μC are separated by a distance of 1m in air at what point on the line joining 

the charges is the electric field strength is zero?  

 

16 Two point charges of 3μC, 12μC are separated by a distance of 2.5m in air at what point on the line 

joining the charges is the electric field strength is zero?  

 

17 A free pith ball of mass 8g carries a positive charge of 5 x 10-8 C. What must be the nature and the 

magnitude of charge that should be given to a second pith ball fixed 5cm vertically below the first pith 

ball so that the upper ball is stationary.  

 

18 Two tiny spheres, each having mass m kg and charge q coulomb are suspended from a point by 

insulating threads each of l  metre length but negligible mass .when the system is in equilibrium, each 

string makes an angle θ with the vertical as shown in the figure. Prove that q2 = 16mgl l 2(sin2θtanθ)πε0  

 

 

  


