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Electrostatics 

SECTION A ( 1 Mark Each) 

Q1.  “Which property of the electric lines of force explains the attraction between two 

opposite charges ?         1 

Q2  What is direction of the torque acting on the dipole placed in electric field E and 

having dipole moment p        1 

Q3. What is shape of equipotential surface for a point source situated at infinity? 1 

Q4.  An electron if accelerated from rest through a potential difference V= 100volt then 

calculate speed acquire by it.        

Q5. A spherical rubber balloon carries a charge that is distributed over its surface. As the 

balloon is blown up and increases in size, how does the total electric flux coming out 

of the surface change ? 

SECTION B ( 2 Marks ) 

Q6. If the potential in the region of space around the point (–1m, 2m, 3m) is given by 

)3510( 222 zyxV  volt,  calculate the three components of electric field at this 

point           2 

Q7.     An electron falls through a distance of 1.5 cm in a uniform electric field of magnitude 

2.4 × 104 NC–1 (Fig. (a)). The direction of the field is reversed keeping its magnitude 

unchanged and a proton falls through the same distance (fig. (b)) Compute the time of 

fall in each case. Contrast the situation (a) with that of ‘free fall under gravity’.  2 

   

 

  

Q8.   Explain using suitable diagrams, the difference in the behavior of a conductor and 

dielectric in the presence of external electric field, then  Explain relation between Dielectric       

constant and Susceptibility with reference to electric polarization    2 
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Q9.     The electric field at a point due to a point charge is 20 NC–1 and the electric potential 

at that point is 10 JC–1. Calculate the distance of the point from the charge and the 

magnitude of the charge.         2 

OR 

A cube of side b has a charge q at each of its vertices. Determine the potential and 

electric field due to this charge array. 

 

Q10.    .The electric field components in Fig. are ,0,2/1  zx ExE  in which given by 

.N/Cm800 2  Calculate (i) the flux Eφ  through the cube and (ii) the charge within the 

cube. Assume  that a = 0.1 m.          2 

 

                                         

  

SECTION C(3 Marks Each) 

Q11.Find expression for capacitance of parallel plate capacitor with dielectric plate of  

        thickness t          3 

Q12.State and prove Gauss theorem using coulomb law then explain Electric field due to  

          infinite thin sheet of charge having surface charge density σ    

 3 

    OR 

 Find electric potential due to electric dipole at any point. Draw equipotential surface 

of dipole as well 

Q13. Obtain the equivalent capacitance of the network shown in Fig. For a 300 V supply, 

determine the charge and voltage across each capacitor.   3 
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Q14. A 600pF capacitor is connected  by a 200 V supply. It is then disconnected and is 

connected to another uncharged capacitor of same value. How much energy is lost in 

this process? 

Q15. Calculate the equivalent capacitance between the points A and B of the circuit given 

below:  

 

Q16.Explain 

(a)  Why two equipotential surfaces do not intersect ? 

(b) Why electric lines of forces not having sudden breaks ? 

(c) Why electric field is always normal to the surface of charged conductor ? 

SECTION D(Value Added Question) 

Q17 Immediately after school hour,as Bimla with her friends came out, they noticed that 

there was a sudden thunderstorm accompanied by the lightening. They could not find any 

suitable place for shelter. Dr. Kapoor who was passing thereby in his car noticed these 

children and offered them to come in their car. He even took care to drop them to the locality 

where they were staying. Bimla’s parents who were waiting, saw this and expressed their 

gratitude to Dr. Kapoor. 

(a) What values did Dr. Kapoor and Bimla’s parent display 

(b) Why it is considered safe to be inside a car especially during lightning and 

thunderstorm? 
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(c) Define the term dielectric strength. What does this term signify? 

SECTION E (5 Marks ) 

Q17.  (a)Define electric flux. Write its SI unit. Use Gauss Theorem to derive electric field 

due to charged linear conductor 

(b)Use Gauss Theorem to derive electric field due to charged linear conductor 

(c) If 10 micro coulomb of charge is placed at the center of cube of side 50cm. 

calculate electric flux coming out from one of its surface. 

 

  

Q18. A parallel plate capacitor is charged by a battery, which is then disconnected. A 

dielectric slab is then inserted in the space between the plates .Explain what changes , if any 

occur in the values of  

(i) Capacitance 

(ii) Potential difference between the plates 

(iii) Electric field between the plates 

(iv) Energy stored in the capacitor 

Q19.  (a)Find an expression for the electric field strength at a distant point situated on the 

axis and on equatorial line of an electric dipole. 

(b) What will be torque experienced by electric dipole when placed in uniform 

electric field. Giving condition of stable and unstable equilibrium ,Find Expression 

for work done in rotating electric dipole in a Uniform electric field 

Q20.(a)A charge Q is distributed uniformly over a ring of radius a . Obtain an expression for 

the electric field E at a point on the axis of the ring. Hence show that for points at large 

distances from ring, it behaves like a point charge.  

(b) A particle of mass m and charge (–q) enters the region between the two charge plates show 

that vertical deflection  
2

2

2 vxm

LqE
y   

Where Vx is velocity in x direction.L is length of plates. 


