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SECTION – A 

 

TO BE ANSWERED IN THE QUESTION PAPER ITSELF 

ANSWER ALL QUESTIONS:                              (30 x 1 = 30) 

I.    CHOOSE THE CORRECT ANSWER:  

 

1. According to coulomb’s theorem, the electric field at any point near a charged conductor 

is  

a)            b)     c)     d)   

 

2. The differential form of Gauss’s law is  

a)      b)      c)   d)   

 

3. The capacitance of a parallel plate capacitor is 400 picofarad and its plates are separated 

by  2 mm of air.  The energy of the capacitor when it is charged to 1500 volts is 

a)    b)   c)   d)   

  

4. (i)   Water molecules possess permanent dipoles. 

      (ii)  Polar molecules when subjected to an electric field experience a torque tending to        

   align their dipole moments parallel to the field direction. 

      Which of the above statement is correct? 

        a) only (ii)   b) only (i)     c) both (i) and (ii)   d) none of the above 

 

5. The magnitude of the induced dipole moment is directly proportional to  

 a)  electric field    b)  dielectric constant   c)  thickness    d)  area 

 

6. Decrease in the value of electric field depends upon the degree of ______ of the dielectric 

material which further depends upon the _________ of the material. 

a)  polarization, dielectric constant      b)  dielectric constant, polarization   

c)  polarization, density      d)  polarization, thickness 

 

7. The equation of continuity of current flow is   

a)       b)   c)   d)  

      

 

 

8. The magnetic polarity of the current carrying solenoid is given by  

a)  Biot – savart law     b)  Ampere’s law c)  Gauss’s law   d)  end rule  
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9. A closely wound solenoid of 1200 turns has an axial length of 80 cm and radius of 1.5 

cm.  A current of 1.2 A flows in the solenoid.  The impurity of magnetic field at the 

middle of solenoid is  

a)          b)     

c)        d)   

 

10. ________ is defined as the pole strength per unit area of the cross section of the material. 

a)  Magnetic induction       b)  Magnetizing field   

c)  Intensity of magnetization    d)  Magnetic susceptibility 

 

11. For which of the following substances, the magnetic susceptibility is independent of 

temperature. 

a)   diamagnetic    b) paramagnetic   c) ferromagnetic   d) all the above 

 

12. A long magnetic needle of length 2l , magnetic moment M and pole strength m is broken 

into two at the middle,  the magnetic moment and pole strength of each piece will be   

a)     b)    c)    d)   

 

13. The self – inductance  of a straight conductor is  

a)  zero       b)  infinity     c) very large     d) very small 

 

14. The coefficient of mutual induction between a pair of coils depends on the following 

factors 

a)  size and shape of the coils    b)  number of turns and permeability of material  

c)  proximity of the coil      d)  all the above 

 

15. The Maxwell’s second equation is the expression of 

a)  Gauss’s law in differential form    

b)  Faraday’s law of electromagnetic induction in differential form 

c)  general law for magnetic field 

d)  Ampere’s law in differential form 

        

II.     STATE WHETHER TRUE OR FALSE:  

 

16. A submarine cable consists of strands of copper separated from the surrounding water by 

a suitable insulating cable.  It thus acts as a cylindrical capacitor. 

17. 2 2,O N  are examples of polar molecules. 

18. Cyclotron was devised by Lawrence. 

19. A magnetic dipole is kept in a uniform magnetic field it experience a torque only. 

20. The electric and magnetic fields in an electromagnetic waves oscillate in phase with each 

other. 
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III.   FILL IN THE BLANKS:  

 

21. The electrostatic force between two point charges kept at distance d apart, in a medium 

6r   is 0.3 N.  the force between them at the same separation in vacuum is 

____________________. 

22. The polarization of a dielectric means the displacement of charges in the atoms of the 

dielectric under the action of the applied field.  The charges so displaced are called 

_____________________. 

23. In the presence of an electric field E and magnetic field B, the total force on a moving 

charged particle is ___________________. 

24. ____________________  is the ability of the material to allow the passage of magnetic 

lines of force through it. 

25. ____________________ demonstrated the reverse effect of Oersted experiment.    

           

IV.      ANSWER BRIEFLY:                  

 

26. Define electric potential. 

 

 

 

 

27. What is meant by induced dipoles? 

 

 

 

 

28. Define current density. 

 

 

 

 

29. Define magnetic permeability. 

 

 

 

 

30. Define coefficient of mutual induction. 
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SECTION – B                        ( 5 x 5 = 25) 

ANSWER ANY FIVE QUESTIONS 
 

1. Describe Poisson’s and Laplace’s equation and its importance in physics. 

2. A cylinder of large length has a charge of 
82 10  Coulomb/ meter.  Find the field 

intensity at a distance of 0.2 m from it.  

3. A sample of  2H O  is placed in an electric field of 
42 10 NC

-1
.  The displacement of 

each 2H O  molecule is  
303.4 10 Cm . 

(i) Find the value of molecular polarizability. 

(ii) Find the maximum torque that can act on a molecule. 

4. Obtain an expression for the magnetic induction at a point due to an infinitely long 

straight conductor carrying current. 

5. In an atom, an electron circulates in a path of radius 
115.1 10 m  at a frequency of 

156.8 10 rps . What is the value of the magnetic field at the centre of orbit? 

 7 1 1

0 4 10 Wb A m       

6. The magnetic susceptibility of a medium is 
11948 10 /henry m .  Calculate its absolute 

permeability and relative permeability. 

7. Calculate the mutual inductance between  two  coils  when a current of 4 A changing to 

8 A in 0.5 s in one coil, induces an emf of 50 mV in the other coil. 

 

 SECTION C                               ( 3 x 15 = 45 ) 

ANSWER ANY THREE QUESTIONS 
 

8. (i)  State the principle of a capacitor. 

       (ii) Derive an expression for the capacity of parallel plate capacitor.  What will be the 

   capacity of the space between the plates is partially filled with a slab of thickness d 

   and dielectric constant K ? 
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9. (i)  Find an expression for the Gauss’s law in a dielectric medium. 

       (ii) Explain polar and non-polar molecules. Mention one example each. 

 

10. Explain the principle, construction and working of cyclotron.  Write its limitations. 

 

11. (i)  Explain clearly what do you understand by the dia, para and ferromagnetism. 

       (ii)  Derive an expression for the torque acting on the magnetic dipole when it is placed in 

  a uniform field.  

 

12. (i)  State Faraday’s law of electromagnetic induction.  

       (ii) Derive Maxwell’s equation 
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