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                           Max. Marks: 70


 Note: No additional answer sheets will be provided.

Part - A 

Max.Marks:20

Answer all QUESTIONS. EACH QUESTION CARRIES 2 MARKS.
1. Convert the vector E=(y2-x2) ax+xyz ay+(x2-z2)az  to cylindrical and spherical coordinates.

2. Show that in case of conductors the drift velocity of electron is directly proportional to the applied electric field. 

3. The current density in 1kg of a certain conducting wire is ‘d’ A/mm2. How large the heat dissipation in the wire?  (Assume the remaining required data.)

4. Write the analogy between electric and magnetic fields.

5. Calculate H at (3, 6, -7)m due to a current element of length 3mm located at the origin in free space that carries current 17mA in the -y direction.

6. Distinguish between conduction current density and displacement current density.

7. Write the comparison between electric and magnetic monopoles and dipoles.

8. When we use Gauss’s law to obtain the capacitance of a capacitor? Write the steps involved in such case.

9. Write the physical significance of curl of a vector.

10. The flux through each turn of a 100-turn coil is (t3-2t) mWb, where t is in seconds. Find the induced emf at t = 2 seconds.

Part – B
Max.Marks:50

ANSWER ANY FIVE QUESTIONS. EACH QUESTION CARRIES 10 MARKS.
1. a) 
A circular ring of radius 12cm carries a uniform charge 10C/m and is placed on the          

xy-plane with axis the same as the z-axis. Find the electric field intensity at (0, 0, 6). 


Derive the necessary equations.           

b) 
Show that the direction of electric field intensity(E) is opposite to the direction in which 


potential differential(V) increases in an electrostatic field.      
2. a) 
Derive the formula for energy density in electrostatic filed. 
    b)
An electric dipole with P=p az C.m  is placed at  (x, y)=(0, 0). If the potential at (0, 1)nm 


is 9V, find the potential at (1, 1)nm.                                 
3. a) 
A coaxial cable contains an insulating material of dielectric constant 3.9. The radius of 


the central wire is 1mm and that of the sheath is 2mm. Find the capacitance per 



kilometer of the cable. Derive the necessary equations.
    b) 
State and Explain Biot-Savart’s law.
4. a) 
State and Explain Ampere’s circuital law.  
    b) 
A charged particle of mass 2kg and charge 3C starts at point (1, -2, 0) with velocity              
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V/m. 


At time t=1s determine:  


(i) 
The acceleration of the particle  


(ii) 
Velocity and 


(iii)
Kinetic energy.                   
5. a) 
A rectangular coil of area of 10cm2 carrying a current of 40A lies on plane   



4x+6y-8z=18 such that the magnetic moment of the coil is directed away from the origin. 

Calculate its magnetic moment.                           
  b) 
State and Explain magnetic vector Poisson’s equation and write its significance.  
6. a)
State and Explain Poynting theorem. 






(7M)


  b)
Write significance of the Poynting theorem.   





(3M)
7. a) 
A dielectric interface is defined by 4x+3y=10m. The region including the origin is free 


space, where D1=2ax-4ay+6.8az nC/m2. In the other region , Ԑr2=2.5. Find D2 and the 


angle θ2 that D2 makes with normal. Derive the necessary equations.  

  b) 
Two dipoles with dipole moments -7az nC/m and 10az nC/m are located at points 



(0, 0, 6) and (0, 0, 7) respectively. Find the potential at the origin.  
8. Write short notes on the following:

  a)
Energy stored and density in magnetic field.
  b) 
Vector Poisson’s equation for magneto static fields.
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