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1. (a) -                
              5 

 

  (i)         

  (ii)      +5C  +9C   , -  50 ..               
               

  (iii)                     
    

 (b)      ..           
                
 (i)   (ii)     5 

 (c)         ?         
      5 

 (a) State Coulomb’s law in electrostatics. Express it in mathematical form. Using 
Coulomb’s law, define one coulomb. 

OR 

  (i) Write the mathematical form of Coulomb’s law. 

  (ii) Two charged spheres having +5C and +9C are separated by a distance of 
50 cm. Calculate the magnitude of electrostatic force between them. 

  (iii) If the charged spheres are touched and are again separated by the same 
distance, calculate the magnitude of force between them. 

 (b) Write the S.I. unit of magnetic field intensity. Write the mathematical expression 
for the force acting on a point charge moving in a magnetic field. Deduce the 
conditions when this force is (i) Maximum, (ii) Minimum. 

 (c) What are nuclear fission and fusion processes ? Write a representative equation 
for each. Write two differences between these processes. 

 

2.  (a)                Q  
               5 

 (b) -    ?   -      
     5 

 
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  -,         ?    
          : 

  (i) 92U238  90Th234 + ……… 

  (ii) 3Li6 +………  2He4 + 1H3 
 (c) NPN               

      5 

 (a) State Gauss Theorem in electrostatics. Apply this theorem to find the electric 
field at a point outside a charged spherical shell having charge Q. 

 (b) What are radio-isotopes ? Name any three radio-isotopes and give one use of 
each. 

OR 
  How do radio-isotopes differ from natural isotopes ? Write two isotopes of 

Uranium and complete the following nuclear equations : 
  (i) 92U238  90Th234 + ……… 

  (ii) 3Li6 + ………  2He4 + 1H3 
 (c) Draw the symbol of NPN transistor. Draw a circuit diagram for its correct 

biasing and explain its working. 
 
3.  (a)                 

 ,         5 
 (b) -                

               
   5 

 
                   

       2A           
8     10                

 (c)                 
          ? 5 

 (a) State the principle of a capacitor. Derive a mathematical expression for the 
capacitance of a parallel plate capacitor with a dielectric between its plates. 

 (b) Write the mathematical expression for Biot-Savart law giving the meaning of 
each symbol used therein. Apply this law to find the magnetic field at the centre 
of a current carrying circular coil. 

OR 
  Write the mathematical formula for the magnetic field at the centre of a current 

carrying coil. A vertical coil of diameter 8 cm and having 10 turns carries a 
current of 2A in the clockwise direction. Calculate the magnitude and direction 
of the magnetic field at the centre of the coil. 

 (c) Explain the working of a nuclear reactor with the help of a neat and labelled 
diagram. What is the function of moderator in it ? 



105 4 C/1 

4.  (a)                  
  8A        0.15 T     30      
           5 

 (b)     ?           ?   
               ? 5 

 (c) P-N      ?          
              5 

 
  P-N     ?       -     

     
 (a) Write the mathematical expression for the force acting on a current carrying 

conductor placed in a magnetic field. A wire making an angle of 30 with 
magnetic field of 0.15 T carries a current of 8 A. Calculate the force per unit 
length on the wire. 

 (b) What are semiconductors ? How do these differ from conductors and insulators ? 
Name two semiconductors materials. How does the resistivity of a 
semiconductor material depend upon temperature ? 

 (c) How is a P-N junction formed ? Draw its symbol. Draw a circuit diagram for 
forward biasing of a P-N junction and explain the movement of charge carriers. 

OR 
  What is a P-N junction ? Draw its symbol and explain, with the help of a circuit 

diagram, its use as a half-wave rectifier. 

    : 

  0 = 8.854  10–12 F m–1 
  0 = 4  10–7 H m–1 
  e = 1.6  10–19 C 

  
1

40

 = 9  109 Nm2 C–2 

  Physical constants : 

  0 = 8.854  10–12 F m–1 
  0 = 4  10–7 H m–1 
  e = 1.6  10–19 C 

  
1

40

 = 9  109 Nm2 C–2 

_________ 


