
 

Class:XII 

 

Name of Chapter: Electrostatics  
 

 

Learning 

Objectives Students will be able to know about: 

 Gauss’ Theorem 

 Application of Gauss’ Theorem 

 Electric Potential 

 Electric Potential due to Electric Dipole 

   

Points to 

remember 

Revise using following bullet points: 

1. Gauss’ theorem holds good for any closed surface, regardless of its shape or size.  

2. The surface chosen to calculate the surface integral is called Gaussian surface. 

3. Total electric flux over a closed surface in vacuum is 1/∈o time the total charge 

within the surface regardless of how the charge may be distributed. 

4. Algebraic sum of all the charges enclosed by the surface is zero. 

5. Electric flux will be zero if: 

a. the positive and negative values are of equal value in a closed surface. 

b. If the dipole enclosed by a closed surface. 

6. A uniformly charged spherical shell exerts no electrostatic force on a charge 

located inside the shell. 

7. Electric field intensity due to a charged plane sheet of finite thickness=Electric 

field intensity due to a charged spherical shell at its surface i.e., E=σ/ϵo 

8. Electric field intensity due to a charge q at a distance r=Electric field intensity due 

to a uniformly charged spherical shell (having charge q) at a distance r (> radius of 

the shell) i.e.,             𝐸 =
1

4𝜋∈𝑜

𝑞

𝑟2
. 

9. Electric potential is a physical energy which determines the flow of charges from 

one body to another body. 

10. Electric potential is inversely proportional to the distance from the charge i.e., 

V∝1/r 

11. If electric potential in a region is zero, then electric field in the region is also zero. 

12. If electric field in a region is zero, then electric potential in that region is constant. 

13.  The potential due to a dipole depends not just on r but also on the angle between 

the position vector r and the dipole moment vector p. 

14. For any charge configuration, equipotential surface through a point is normal to the 

electric field at that point 

15. Electric field is in the direction in which the potential decreases steepest. 

16. Its magnitude is given by the change in the magnitude of potential per unit 

displacement normal to the equipotential surface at the point. 

17.  A surface at every point of which, the electric potential due to charge distribution 

is the same is called equipotential surface. 

18.  Electric field intensity at a point is equal to the negative gradient of the electric 

potential at that point. 
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19.  No work is done in moving a test charge from one point to another point on the 

equipotential surface. 

20.  Electric field is perpendicular to the equipotential surface. 

21. Inside a conductor, electrostatic field is zero 

22.  At the surface of a charged conductor, electrostatic field must be normal to the 

surface at every point 

23.  The interior of a conductor can have no excess charge in the static situation. 

24.  Electrostatic potential is constant throughout the volume of the conductor and has 

the same value (as inside) on its surface. 

 

 

Questions  Questions to be done in the physics notebook: 

 

1. What is the S.I. unit of electric flux?  

2. If 1 coulomb of charge is placed at the centre of a cube of side 10cm, calculate the 

flux coming out of any face of the cube. 

3. The ne outward flux through the surface of a cube is 16Nm
2
/C (i) What is the net 

charge inside the cube? (ii) If the net outward flux through the surface of the cube 

were zero, it is correct to say that there were no charge inside the box? 

4. A spherical Gaussian surface encloses a charge of 17.7X10
-8

C. 

a. Calculate the electric flux passing through the Gaussian surface. 

b. If the radius of Gaussian surface is doubled, how much flux would pass 

through the surface? 

5. An infinite line charge produces a field of 9X10
4
NC

-1
 at a distance of 5 cm. 

Calculate the linear charge density. 

6. Calculate the total charge enclosed by a closed surface if the number of electric 

lines of force entering it is 10,000 and leaving is 20,000.  

7. An spherical conductor of radius 10cm has a charge of 2X10
-7

C distributed 

uniformly on its surface. What is the electric field (a) inside the sphere (b) at the 

surface of sphere (c) at a point 20cm from the centre of the sphere? 

8.  An electric flux of -1000Nm
2
C

-1
 passes through a surface of 5.0 cm radius centred 

on the charge. (i) How much electric flux would pass through the surface if its 

radius is doubled? (ii)Find the value of charge causing this flux. 

9. A sphere of radius 10cm has an unknown charge. If the electric field 20cm from the 

centre of the sphere is 2.0X10
4
NC

-1
 and points radially inward. What is the net 

charge on the sphere? 

10. (a) Calculate the potential at a point due to a charge of 5µC located 5cm away from 

the point. (b) Find the work done in bringing a charge 1×10
-9

C from infinity to that 

point. Does this work done depend on the path along which the charge is brought? 

11.  Find the work done in taking a small charge of -2×10
-12

C from a point A(0,0,2cm) 

to a point B(0, 3cm,0) via a point c(0,4cm,5cm) if a charge of 6×10
-3

C is located at 

the origin of the rectangular co-ordinate system. 

12. Electric field at a point due to a point charge is 20Nc
-1

 and the electric potential at 

that point is 10J C
-1

. Calculate the distance of the point from the charge and 

magnitude of the charge.  

13. An electric dipole consist of charge   -1nC and +1nC separated by a distance of 

4×10
-14

m. Find the potential at an axial point P at a distance of 2×10
-6

m from 

centre of the dipole. 

 



 

14. An infinite number of charges each of q are placed along x-axis at x=1, x=2, x=4, 

x=8, ... and so on. Find the potential at x=0 due to this set of charge. What will be 

the potential, if in the above setup, the consecutive charges have opposite sign? 

15. Three point charges q, 2q and 8q are to be placed on 9cm long straight line. Find 

the position where the charges should be placed such that the potential energy of 

this system is minimum. In this situation, what will be the electric field at the 

position of the charge q due to the other two charges?  

16. Two charges 5×10
-8

C and -3×10
-8

C are located 16cm apart. At what points on the 

line joining the two charges  is the electric potential zero? Take the potential at 

infinity to be zero.  

17. Two charges +2μC and -2μC are placed at point A and B, 6cm apart (a) identify an 

equipotential surface of the system. (b) What is the direction of the electric field at 

every point on this surface? 

18. An electron and a proton in an atom are bound at a distance of 53×10
-12 

m. 

Find the potential energy of the system. 

19. Calculate the binding energy in the case of dipole having magnitude of each charge 

as 4×10
-12 

C. the charges are spaced at a distance of 20 micron apart. 

20. Find the potential difference between points Q and P when a uniform electric field 

of 100Vm
-1

 acts at 30° to x-axis. Given OP= 2 unit and OQ= 4 unit. 

21. A charge of +1 C is placed at the centre of a spherical shell of radius 10cm. What 

will be the work done in moving a charge of +1μC on its surface through a distance 

of 5cm? 

22. n small drops of same size are charged to V volt each. They coalesce to form a 

bigger drop. Calculate potential of bigger drop. 

 

 

 

 




