
CHAPTER # 12 (ELECTROSTATICS) 

THEORETICAL 

1. State Gauss’ law. Apply it to determine the electric intensity at thin infinite sheet of charge. 
(2016, 2014, 2010, 2008, 2006, 2004, 2002M, 2002E, 2000, 1998, 1992, 1989) 

2. State Gauss’ Law. Apply the law to find electric intensity due to uniformly charged metallic 
sphere at a point lying outside the charged sphere. (2012) 

3. What is a capacitor? Derive the expression for the capacitance of a parallel plate capacitor 
when: (i) Air exists between the plates (ii) Space between plates is partially filled by a dielectric 
medium. Deduce the relation between both capacitances. (2017, 2015, 2011, 2008, 2005, 2006, 
2003E, 2001, 1999, 1993) 

4. What is a compound capacitor? Derive and expression for its capacitance, if the space between 
the plates in partially filled with a slab of dielectric. (2013) 

5. Derive the relation for equivalent capacitance when three capacitors are connected in series 
and in parallel? (2016, 2009, 2003M, 1999, 1997) 

6. Define potential gradient. Derive the relation b/w an electric field and potential difference. 
(2017, 2004) 

7. What is Electric Flux? Explain. Also derive the condition when the flux would be maximum, zero 
and negative. (2015, 1992) 

8. Prove that 1
𝑣𝑜𝑙𝑡

𝑚𝑒𝑡𝑒𝑟
= 1

𝑁𝑒𝑤𝑡𝑜𝑛

𝐶𝑜𝑢𝑙𝑜𝑚𝑏
, name the physical quantity which has these units. (2016, 2013) 

9. State and prove Gauss’s Law. (2003E, 2000, 1992) 
10. What is the unit of capacitance? What is capacitance? (1999, 1997, 1993) 
11. Explain Electric Flux passing through a closed surface. (1998) 
12. Define Coulomb, Volt. (1991) 

NUMERICAL PROBLEMS 

1. A particle of mass 1.67×10-17kg and charge 1.6×10-19C is to be held motionless between two 
parallel horizontal plates. Find the distance between the plates when the potential difference of 
14.32 × 10−9𝑉 is applied across the plates. (2017) 

2. An 𝛼-particle of mass 6.68×10-27kg and charge 3.2×10-19C is to be held motionless between two 
parallel horizontal plates separated by 10cm.Find the potential difference applied across the 
plates. (2016) 

3. How many electrons should be removed from each of the two similar spheres, each of mass 10g 
so that electrostatic repulsion is balanced by the gravitational force? (2015) 

4. A thin infinite sheet of uniformly distributed positive charge attracts a light sphere having a 
charge −5 × 10−6𝐶 with a force of 1.695N. Calculate the surface charge density of the sheet. 
(𝜖0 = 8.85 × 10−12𝐶2/𝑁𝑚2). (2015) 

5. The surface charge density on a vertical metal plate is25 × 10−6𝐶2/𝑚2. Find the force 
experienced by a charge of 2 × 10−6𝐶 placed in front close to the sheet. (𝜖𝑜 = 8.85 × 10−12𝐶/
𝑁𝑚2). (2013) 

6. Two point charges of +2x10-4 and -2x10-4 coulomb are placed midway between them. What is 
the magnitude and the direction of force on it? (2012) 

7. A proton of mass 1.67×10-27kg and charge 1.6×10-19C is to be held motionless between two 
parallel horizontal plates. Find the distance between the plates when the potential difference of 
6×10-9 Volt is applied across the plates. (2011) 



8. How many electrons should be removed from each of two similar spheres each of 10g so that 
electrostatic repulsion may be balanced by gravitational force?(2010) 

9. Proton of mass 1.67 x 10-27kg and charge 1.6 x 10-19C is to be held motionless between two 
horizontal parallel plates 6 cm apart; find the voltage required to be applied between the plates. 
(2009). 

10. A capacitor of 12𝜇𝐹 is charged to a potential difference of 100V. Its plates are then disconnected 
from the source and are connected parallel to another capacitor. The potential difference in this 
combination falls down to 60V. What is the capacitance of the second capacitor? (2008) 

11. A small sphere of weight 5 x 10-3N is suspended by a silk thread which is attached to a point on 
a large charged insulating plane. When a charge of 6 x10-8C is placed on the ball the thread 
makes an angle of 30o with the vertical. Find the charge density on the plane. (2002 Med). 

12. A parallel plate capacitor has the plates 10cm x 10cm separated by a distance of 2.5cm. It is 
initially filed with air. What will be the increase in its capacitance? If a dielectric slab of the 
same area and thickness 2.5cm is placed between the two plates. (2001) 

13. A charged particle of 17.7μC is close to a positively charged thin sheet having surface charge 
density 2x10-6C/m2. Find the magnitude and direction of force acting on the charged particle. 
(2000) 

14. Two capacitor of 2.0μF and 8.0μF capacitance are connected in series and a Potential difference 
of 200V is applied. Find the charge and the potential difference for each capacitor. (2005) 

15. Calculate the force of repulsion on +2x104C charge, if it is placed before a large vertical charge 
sheet whose charge density is +20x10-8C/m2 (Є𝑜 = 8.85 x 10-12C2/Nm2) (1998) 

16. A capacitor of 200pF is charged to potential difference of 100 volts. Its plates are then 
connected in parallel to other capacitor and it is found that the at P.D falls to 60 V. What is the 
capacitance of the second capacitor? (1997) 

17. A thin sheet of positive charge attracts a light charged sphere having charge –5x10-6C with a 
force of 1.695 N. Calculate the surface charge density. (1996) 

18. Two capacitors of capacitance 4μF and 7μF are charged to the potential difference of 300V and 
400V respectively. They are then connected in parallel. What will be the resultant potential 
difference and charge on each capacitor? (1995) 

19. Two horizontal parallel metallic plates separated by a distance of 0.5cm are connected with a 
battery of 10V. Find: (i) The Electric intensity between the plates (ii) The force on a proton 
placed between the plates. (1994) 

20. Calculate the potential difference between two plates when they are separated by a distance of 
0.005m and are able to hold an electron motionless between them. (e = 1.6x10-19C, m= 9.11 x 
10-31kg) (1991) 

21. An oil drop having a mass of 0.002mg and charge equal to 6e is suspended stationary in a 
uniform electric field. Find the intensity of the electric field. (e = 1.6x10-19C) (1990) 


