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The figures in the margin indicate full marks. 

Candidates are required to give their answers in their own word as far as practicable. 

                                  ,                                           । 

Group-A 

1. Answer any five questions:                                                                       2X5=10 

                          । 
 

         a) Show that the vectors (  ̂   ̂   ̂) (       )    (        ) are coplanar.               

         (  ̂   ̂   ̂) (       )   (        )         এ       । 

         b) Prove that the vector  ⃗  
 ⃗

  
  is irrotational. 

                       ⃗  
 ⃗

  
                । 

          c)  State Coulomb’s theorem. 

                      ।      

         d) What is magnetic vector potential?  

                             ? 

        e) What is the work done by a magnetic field on a moving charge? 

 এ                                         ?  

        f) State Faraday’s laws of electromagnetic induction. 

                                                । 

g) A coil of wire of certain radius has 800 turns and a self inductance of 400 mH. What      

will be the self inductance of a similar coil with turns 500?                                                                                   

                             -       800         এ                400 mH          এ       
       500                              ?   

    h) What do you mean by conduction current and displacement current? 

                                        ঝ ? 

 



Group-B 

          Answer any two  questions :                                                              5X2=10 

                        । 
2. Prove that   ⃗⃗⃗⃗   is normal to the surface   (     )          . Hence find a unit 

normal to the surface  (   )     (   )    at the point (3,1,-4).         2+3 

             ⃗⃗⃗⃗   ,  (     )                      । (   )     (   )         (3,1,-4)     

       এ                    ।     

3. a) What do you mean by electric flux?  What will be the electric flux through a 

closedsurface enclosing an electric dipole? 

                                                                         2 

                    ঝ ?            এ                                          ? 

b) State Gauss theorem in electrostatics. Applying Gauss theorem find the electric 

field intensity at a point due to a charged cylinder. 

                                  3                                                  

                                       । গাউসের উপপাদ্য এর োহাসযয ক ান তড়িতাড়হত এ টি ক াঙ 

এর দ্রুন ক ান ড়িন্দসুত তড়িৎ প্রািা঱য ড়নর্ণয়  র । 

4. a) What is the meaning of   ⃗⃗  ⃗⃗⃗    ? Using Biot Savart law, prove that  ⃗⃗  ⃗⃗⃗   .  

                                                                                                                                 1+2                    

        ⃗⃗  ⃗⃗⃗  0             ঝ ? Biot Savart                           ⃗⃗  ⃗⃗⃗  0 ।  

 b) Two straight wires each 10 cm long and parallel to one another are separated by a 

distance of 2 cm. They carry current 20A and 30A respectively. Calculate the force 

experienced by the wires.                                                                                                 2 

10 cm                        2 cm                           ।                          20 A   

30A                         ? 

5. a) Define coefficients of self and mutual inductance.                                              2 

                                    । 



b)  Show that the equivalent inductance of two coils of self inductances      and     

connected in parallel is 

     
      

 

        
 

where M is the mutual inductance of the 2 coils.                                                                 3 

                                                                                                                                    

       
      

 

        
 

       M                         । 

Group-C 

Answer any two questions :                                                              10X2=20 

                        । 

6. a) Find the electric field and potential due to an electric dipole at any arbitrary point 

(r, ) from its center.                                                                                                    7                                                                 

   এ                                (r, )                             । 

       b) Two capacitors of capacitances     and     are charged to potentials     and 

                       respectively. They are connected together. Calculate the loss of energy for  

                 sharing of charges.                                                                                                   3                                                                                                                  

          ও             এ        ও                                              ,            

                                                  । 

7. a) State Biot-Savart’s  law  and apply it to derive an expression for magnetic field at 

any point due to a long straight conductor carrying current.                                2+5   

     -                       এ   এ                             ঋ                           

                                         । 

 b) An iron rod 20 cm long, 2 cm in diameter and of relative permeability 1000 is 

placed in a solenoid, wound with 5 turns per cm. If 0.5A current passes through the 

solenoid find the magnetic moment of the rod.       3 

20 cm     , 2 cm     এ   1000                   এ               এ                      

  ।                                 5                 0.5A                              ।  



8. a)  What is magnetic susceptibility? Obtain a relation between intensity of   

magnetisation, magnetic induction and magnetic susceptibility.                             2+5 

                     ?              ,                                             । 

b) Draw the nature of hysteresis loop for steel and soft iron. Explain how the two 

materials differ in their magnetic behaviour.                                                              3                                                          

                                         । এ                                  । 

9. a) State Maxwell’s equations related to electromagnetic waves. Hence derive the wave 

equation satisfied in free space.                                                                                4+4                                                                                                              

                                                          । এ                         

           এ                । 

b) Define Poynting vector.                                                                                                  2                                                      

                       ।   

 


