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Short Answer Type I
1. An electric dipole of dipole moment 2 x 10-3  Cm is enclosed by a surface. What is the value of flux coming out of the surface?

2. What is the orientation of a dipole in an electric field so that it is in:                                                 a) stable equilibrium 

b) unstable equilibrium.

3. How does the force between two point charges change if the dielectric constant of the medium in which they are kept increases?

4. A charge of 1500 μC is evenly is distributed on a very large sheet of surface area 300m2. Calculate the electric field intensity at a distance of 25 cm from it.

5. The dielectric constant of water is 80. What is its permittivity?

6. Can a metal sphere of 1 cm radius hold a charge of 1C. Justify your answer.

7. What is the nature of symmetry of a field due to a dipole?

8. The dielectric constant of a medium is unity. What would be its permittivity?

9. Two parallel plate capacitors are capacitances 6μF and 12μF are connected in series with a battery. The voltage across the 6 μF capacitor is 2 V. Compute the total battery voltage. 

10. Define the dielectric strength of a medium. What is its value for vacuum?

Short Answer Type II
11. An axis of an electric dipole of length 4 cm that makes an angle of 60 with a uniform electric field experiences a torque of 4 3 Nm. If magnitude of one of the charges is 8 nC, calculate the magnitude of the electric field and potential energy of the dipole.

12. Two point charges of magnitude +10 μC and –10  μC are separated by a distance of 40 cm in air. Calculate the electrostatic potential energy of the system and draw equipotential surfaces for the same.

13. Two positive charges Q and 4Q are fixed at a distance of 12cm from each other. Sketch the lines of force and find out the location of neutral point if any.

14. A charge of magnitude 3e and mass 2m is moving in an electric field E. What is the acceleration imparted to the charge. 

15. The Electric field intensity and the electric potential at a point due to a point charge are 36 N/C and 18 J/C respectively. Calculate the magnitude and position of the charge from that point.

16. The electric field between the plates of a capacitor 0.05 m apart is E0 = 3 x 10 4 V/m. A metal plate of thickness t = 0.01 m is inserted after removing the battery. Find the potential difference across the capacitor i) before ii) after introduction of the plate  ii) if a dielectric slab is inserted instead of a plate (k=2).

17. Find the equivalent capacitance between A and B if all the capacitors have a capacitance of 1 μF .

18. A capacitor is charged through a potential difference of 200 V when 0.1 C charge is stored in it. How much energy will it release when it is discharged?

19. An infinite plane sheet of charge density 10 -8 C m-2 is held in air. How far apart are two equipotential surfaces are whose P.D. Is 5 V?

20. Calculate the potential at the center of a square ABCD of each side 2 m due to charges 2, -2 , -3, and 6 μC at four corners.

21      When a proton approaches another  fixed proton ,What happens to a) the kinetic energy  of  the                                    approaching proton   b) the electric potential energy of the system

                                c) the total energy of the system?

22  A  small sphere of radius r1 and charge mattearge q1 is enclosed by a spherical shell of radius r2 and charge q2 .Show that is q1 is positive,charge will necessarily flow from the sphere to the shell (when two are connected by a wire ) 

Long Answer Type
23.     Derive an expression for electric field due to a uniformly charged non conducting solid sphere at

 a point outside, near the surface and inside the sphere. Sketch a graph between distance and Electric field.

24.   A parallel plate capacitor consists of three dielectrics as shown in the figure. Find the capacitance

       of the arrangement between points A and B if the plate area = 1 cm2 and plate separation 

        d =      2mm. (k1 =4, k2 = 6 and k3 = 2)

25    Derive an expression for the capacitance of a spherical capacitor.

26 With the help of a neatly labelled diagram, explain the principle and working of Van De Graaf generator.

27 Discuss the behavior of polar and non polar dielectrics in external field and hence obtain a relation between dielectric constant and electric susceptibility.
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