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INDIAN SCHOOL  MUSCAT 

Department of Physics 

Class : XII Physics Worksheet -1 (2018 -2019) 

  Electric Charges and Fields 

 

Section A Conceptual and application type Questions 

1 What happens to the electric field inside a dielectric ,when it is placed in an external electric field? 

 

2 What would be the work done in taking  a charge q from one point to another point on the 

circumference of a circle , with another point charge Q at the centre? 

 

3 

 
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 ?                

 

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

lines of forces. 

 

5 Electric field is always normal to the surface of a conductor ,justify. 

 

6 (a) Using Gauss law, derive an expression for the electric field intensity at any point outside a 

uniformly charged thin spherical shell of radius R and charge density s C/m 2 . Draw the field 

lines when the charge density of the sphere is (i) positive, (ii) negative. 

 

7 Draw a free body diagram to show a charged particle of mass m and charge q  whose weight is 

balanced in between two plates of equal and opposite  charge densities . Write the equation for its 

equilibrium. 

8 What is the precaution to be taken in selecting the Gaussian surface ,regarding  the charge ? 
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9 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? 

 

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

 

11 Force of attraction between two point charges at a distance of d apart in a medium is F. What 

should be the distance in the same medium so that the force of attraction between them becomes 

9F? 

 

 

 

12 

 
 

S1 and S2 are two hollow spheres   enclosing Q and 2Q respectively in air.  

 i) What is the ratio of the electric flux  through S1 and S2 ? 

ii) How will the electric flux through S1  change , if a medium of dielectric constant 5 is introduced 

inside S1.                                                                                                                                                    

 

 

13 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. 

 

14 How  does an electrically polarized object differ from an electrically charged  

object?  

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

Justify. 

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

Justify. 

 

16 In a type of charge configuration electric field at a point due to it is 

i) independent of distance from the point 

ii) inversely proportional to the distance from the point 

iii) inversely proportional to the  square of distance from the point 

iv) inversely proportional to the cube of distance from the point 

Identify the type of charge configuration in each case. 
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17 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. 

 

18 Figure below shows situations in which four charged particles are evenly spaced to the left and 

right of a central point. The charge values are indicated. Rank the situations according to the 

magnitude of the net electric field at the central, point, Increasing order. 

 
 

 

19 

 

 

20 
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21 

 

22 

 

 

23 
 

24 
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25 

 

 Section B Numerical Problems 

1 A hollow conducting sphere of radius 8cm is given a charge 16µC.What is the electric field 

intensity i) at the centre of the sphere ii) on the outer surface of the sphere and iii) at a distance of 

16cm from the centre of the sphere? 

 

2 A point charge causes an electric flux of – 1.0 x 103 Nm2 /C   to pass through a spherical Gaussian 

surface of 10.0 cm radius with the charge at the centre. What  is the value of point charge? 

If the radius of the Gaussian surface were doubled, how much flux would pass through the 

surface? 

3 If an object gives out 109 electrons every second, how much time is required to get a charge of  1C 

from it? What do you infer from your answer? 

 

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

charge density. 

 

5 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. 

 

6 Figure shows three point charges, +2q, -q and +3q. Two charges +2q and -q are enclosed within a 
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surface ‘S’. What is the electric flux due to this configuration through the surface ‘S’? 

 
7 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 forcce on a proton at  A .ii) the 

magnitude of field at B.  

 
8 An electric dipole of length 2cm is placed with its axis making an angle of 30˚ to a uniform electric 

field  of 105 N/ C. If   it experiences  a torque  of 10√3 Nm , calculate the magnitude of each charge. 

 

9 If 𝑬     = 6𝑖  + 3𝑗  +4𝑘   ,  is the electric field , calculate the electric flux through a surface area of 20units 

in yz plane . 

 

10 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. 

11 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? 

 

12 Two point charges of +0.2µC  and - 0.2µC are separated  by a distance  of  

10-8m..Determine the value of electric field  at an axial point at a distance of 0.1m from their mid 

point. 

 

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 Three charges each equal to q, are placed at the three corners of a square of side a. Find the 

magnitude of electric field at the fourth corner. 

 

15 A charge of magnitude Q is divided into two parts q and (Q-q) such that the two parts exert 

maximum force on each other .Calculate the ratio Q/q. 
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16 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? 

 

17 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? 

 

18 Two fixed point charges +4e and +e units are separated by a distance of ‚a‛ Where should a third 

point charges to  be placed for it to be in equilibrium? 

 

19 A spherical Gaussian surface encloses a charge of 8.85 x 10-8C. i) Calculate the electric flux passing 

through the surface. ii) If the radius of the Gaussian surface  

is doubled, how would the flux change?  

20  A particle  of charge –q1 mass m is  moving around a charge q2 along a circular path of radius r. 

Prove that the period of revolution of charge –q1 about q2 is   

𝑇 =   

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

Find the ratio between the separations   of the two charges in the two dipoles   angle between the 

dipole axes of the two  dipoles . 

 


