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NOTE: Attempt only Five questions. Start each part of a question 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.


Q.1   
(a) State Coulomb's law and its validation. Find the electric force due to a charged ring (of 

magnitude q ) on a test charge (of magnitude qo) placed at distance “y” from the center 

   
of the ring. The radius of the ring is “a”.

        
(b)A certain charge Q is to be divided into two parts, Q-q and q. What is the relation of Q

to q if the two parts, placed a given distance apart, are to have a maximum coulomb repulsion?  


(c) Explain what is meant by the statement that electrostatic forces obey the principle of 

           superposition.
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Q.2   
(a) What is an electric dipole? Show that the cross and dot products of electric dipole moment 

and electric field gives torque and potential energy respectively.
         
(b) An electric dipole, consisting of charges of magnitude +2e and -2e separated by 
              0.78nm. It is in an electric field of strength [image: image3.png]3.4 X 10°N/C



. Calculate the magnitude of 

              the torque on the dipole when the dipole moment is (i) parallel, (ii) at a right angle, and  

              (iii) opposite to the electric field..

         
(c) Electric field lines never cross. Why?
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Q.3   
(a) State and explain Gauss's law. How Coulomb's law can be deduced from Gauss's law?


(b) A proton orbit with a speed v = 294km/s just outside a charged sphere of radius r = 

              1.13cm. Find the charge on the sphere.

         
(c) What can you say about the flux through a closed surface that encloses an electric dipole?  
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Q.4   
(a) Define 1farad. Calculate the energy density for parallel plate capacitor.

         
(b) Two capacitors, 2.12µF and 3.88µF, are connected in series across a 328V potential 

               difference. Find the total energy stored in the capacitors.

         
(c) If we have two capacitors C1 and C2, where C1> C2. How could things be arranged so 

               that C2 could hold more charge than C1.
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Q.5   
(a) What is magnitude of net force on a charge moving in a uniform electromagnetic field? 

              Also calculate the magnetic force on a current carrying wire in a uniform magnetic field.

         
(b) A straight, horizontal segment of copper wire carries a current I = 28A. What are the

              magnitude and direction of the magnetic field needed to "float" the wire. (i.e. to balance 

               its weight?) The linear mass density of copper is 46.6 g/m

(c) What are the primary functions of the electric and magnetic fields in the cyclotron?
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Q.6   
(a) State Ampere's circuital law also using this law calculate the magnetic field due to a Toroid?

         
(b) A solenoid 1.33m long and 2.60cm in diameter carries a current of 17.8A. The magnetic 

               field inside the solenoid is 22.4mT. Find the length of the wire forming the solenoid.

        
(c) A current is sent through a vertical spring from whose lower end a weight is hanging. 

              what will happen?.
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Q.7   
(a) Discuss the power in pure resistive AC and DC circuits. Also calculate the power in the 

              series RLC circuit.

        
(b) If R=160Ω, C=15µF, L=230mH, f=60Hz and [image: image5.png]


m=36V. Find (i) the inductive reactance, 

             (ii) the capacitivereactance, (iii) the impedance, (iv) the current amplitude and (v) the 

              phase constant.

        
(c) Which is the best method of reducing current in AC circuit and why? 
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Q.8   
(a) What do you mean by induced magnetic fields and the displacement current?
         
(b) Prove the the displacement current in a parallel plat capacitor can be writtenas[image: image7.png]


.

         
(c) Can a displacement current be measured with an ammeter? Explain.
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Q.9  
(a) Using Maxwell's equations prove that electromagnetic wave travel with speed of light. 

        
(b The electric field associated with a plane wave is given by [image: image9.png]


 and

[image: image11.png]E_Sink(x — ct),



Where[image: image13.png]234X 107V /m




 and [image: image15.png]k=972X10"*m™




             (i) Write the expression for the components of the magnetic field of the wave. (ii) Find   

the wavelength of the wave.

       
(c) Why Maxwell's modification of Ampere's law needed to understand the propagation of 

             electromagnetic waves?
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Q.10   
Write a short note on any two of the following.


(i) The PN Junction diode


(ii) Types of magnetic materials


(iii) Kirchhoff's Laws



(iv) Potential gradient
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