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NOTE:  Attempt only Five questions. All questions carry equal marks. Start each part on a fresh page of answer book. The questions must be attempted in order they appear in the question paper. Mobile phones and other electronic gadgets are not allowed.

Q1. 
Write short notes on any TWO of the following 

(a)  Electricity and Magnetism   (b)      Electromagnetic induction (c)  Electric current  (d)
Coulomb’s law 

Q2.
(a). State and prove Gauss’ law for electrostatics.

           
(b) What is the magnitude of the force of attraction between an iron nucleus bearing charge q  = + 26 e 
                   and its innermost electron. Distance between them is 1.0 × 10 -  12 m.  

Q3.
(a). Define the capacitance of a capacitor of a capacitor. Deduce an expression for the capacitance of an  

                    isolated spherical capacitor.      
(b) Two capacitors C1   =    6  µ F and    C 2    =   12 µ F  are connected in series to a voltage source of  (  

      
      1000 V ). Calculate the 

· Total capacitance

· The charge on each capacitor 

· The potential drop across each capacitor.                                                   
Q4. 
Define current density. Prove the equation of continuity. i.e. 
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Q5. 
State Biot – Savart Law. State  Biot – Sarwat law.  Using Biot – Savart law, calculate the value of 
magnetic field due to an  infinitely long straight wire carrying a current  (  I  )  at a distance  (d )  from  the wire.

Q6. 
(a).  Applying  Ampere's circuital law, derive a expression for the magnetic induction ( B ) at a point inside the solenoid.                                            





(b) A power line parallel to the earth’s surface carries current of 20.0A straight west. At that point the earth’s magnetic field is 0.80 gauss parallel to the earth’s surface and directed straight north.

· Find the force due to the field on a 15 m length of the wire.

· What is the direction of the force?  

Q.7. 
Derive an expression for the conductivity of a semi conductor and hence discuss the effect of temperature on the conductivity of a semi conductor. 






Q.8.
(a).  What is motional emf? Derive the expression for this emf.  





(b)   A circular loop of diameter 10 cm is in a 0.50 T magnetic field. It is removed from the field in 10  

        
        sec. What is the average induced voltage?   
Q.9. 
Write down Maxwell , s equations in differential and integral form.   Deduce theoretically Poynting,s theorem for the flow of energy in an electromagnetic field.


Q10.   Distinguish between N – type  and  P – type  semiconductors. Discuss the main features of each type of 
material.
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