
 

 

 

                                                                        PART-A    

There are 9 multiple option questions in Part: A. All questions are compulsory. Each carries 1 mark. [9] 

(1) When 1019 electrons are removed from a neutral metal plate, the electric charge on it is…… 
 (a) –1.6 C  (b) +1.6 C  (c) 10+19 C  (d) 10–19 C 

(2) Two charges + 5 C and +10 C are placed 20 cm apart from each other. The electric 
field at the midpoint of the line joining  two charges is…. 

 (a) 4.5 × 106 N/C towards + 5 C  (b) 13.5 × 106 N/C towards + 5 C 

 (c) 4.5 × 106 N/C towards +10 C  (d) 13.5 × 106 N/C towards +10 C 

(3) The electric field required to keep a water drop of mass 'm' just to remain suspended in 
air, when charged with one electron, is….. 

 (a) mg   (b) 
mg

e
  (c) emg  (d) 

em

g
 

(4) A conducting sphere of radius R = 20 cm is given a charge Q = 16 C. What is electric 
field E at its centre?  

 (a) 3.6 × 106 N/C (b) 1.8 × 106 N/C (c) zero  (d) 0.9 × 106 N/C 

(5) The electric potential at a point, due to a positive charge of 100 C distance of 9 m, is  
 (a) 104 V  (b) 106 V  (c) 105 V  (d) 107 V 

(6) The angle between the electric lines of force and an equipotential surface is ….. 
 (a) 450              (b) 900   (c) 00   (d) 1800 

(7) The equivalent capacitance of two capacitors in series is 3 F and in parallel is 16 F. 

Their individual capacitance are ………F and …….F. 
 (a) 12, 4  (b) 8, 8   (c) 10, 16  (d) 12, 2 

(8) The capacitance of a condenser is 4  10–6 F and its potential is 100 volts. The energy 
released on discharging it fully will be..... 

 (a) 0.04 J  (b) 0.02 J  (c) 0.025 J  (d) 0.05 J  

(9) A body has a charge of –2 C. If it has 2.5 × 1013 protons, then how many electrons the 
body has?  

 (a) 1.25 × 1013  (b) 2.5 × 1013  (c) 3.75 × 1013  (d) none of these 
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                                                   PART- B 
 
Question number 1 to 3 do as directed: (Each Carries 2 Marks)                                                    ( 6) 
(1) Derive an expression for the electric field at a point due to a system of n point charges. 

(2) State and prove Gauss's theorem. 

(3) Derive an expression for potential energy of an electric dipole placed in external uniform electric 

field.  

                                                                                  Or 

(3) Derive an expression for the electric potential at a distance r from a point charge q. What is the 

nature of this potential? 

 

Question number 4 to 5 do as directed: (Each Carries 3 Marks)                                                    ( 6) 
(4) Derive an expression for the electric field at any point on the axial line of an electric dipole. 

(5) Explain parallel plate capacitor and derive an expression for capacitance. 

                                                                                  Or 

(5) (a) Determine the electrostatic potential energy of a system consisting of two charges 7 C       

                    and –2 C (and with no external field) placed at (–9 cm, 0, 0) and (9 cm, 0, 0) respectively. 

 (b) How much work is required to separate the two charges infinitely away from each other? 

 (c) Suppose that the same system of charges is now placed in an external electric field 

                     E = A (1/r2); A = 9  105 C m–2. What would the electrostatic energy of the configuration be? 

 

Question number 6 do as directed: (Each Carries 4 Marks)                                                                 (4) 

(6) In a parallel plate capacitor with air between the plates, each plate has an area of 6 × 10–3 m2 

and the distance between the plates is 3 mm.                                                                        

(a)Calculate (i) the capacitance of the capacitor, if the capacitor is connected to a 100 V supply.                    

                                      (ii)what is the charge on each plate of the capacitor? 

 (b) What would happen if a 3mm thick mica sheet (of dielectric constant = 6) is inserted    

between the plates,                                                                                                                                                

(i) while the voltage supply remains connected                                                                                                           

(ii) after the supply was disconnected.  

                                                                                  Or 

(6) An early model for an atom considered it to have a positively charged point nucleus of charge 

Ze, surrounded by a uniform density of negative charge up to a radius R. The atom as a whole is 

neutral. For this model, what is the electric field at a distance r from the nucleus? 

 

                                                         ***** 

  

        



 


