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T i m e : 3 Hours Answer ALL Questions Max. Marks 100 

P A R T - A (10 x 2 = 20 Marks) 

1. State Gauss law. under what condit ion is Gauss's law especially useful in determining 
electric flux density of a charge distribution 

2. Show that • . ( T V ) =0 

3. For H= 10a x +25a y -40a z A /m and u=6.5u 0 , f ind the magnetic susceptibility D m of the 
material. 

4. A small magnet placed at the origin produces B= -0 .5a z m W b / m 2 at (10,0,0). Find B at 
(0,3,0) m. 

5. In a copper wire, the conduction current is 2 A. Find the corresponding displacement 
current at 100 MHz. Assume for copper a=5.8x10 7 S/m. 

6. Write the Maxwell 's equation in integral form 

7. Find the skin depth for the conductor with conductivity a=5.8x10 7 S/m. with the 
frequency of 1 GHz. 

8. Consider the conductivity of the earth is a=10" 2 mhos/m and zr = 4. Comment on the 
earth characteristics for the frequencies 1 KHz and 10 GHz. 

9. What are the types of deflection on the CRO? 

10. What is the difference between finite difference method and method of moments in 
solving the boundary value problems in electromagnetic. 

Par t - B ( 5 x 16 = 80 m a r k s ) 

11 . (i) Determine the capacitance for the coaxial capacitor of length 'L' with two coaxial 
conductors of inner radius 'a' and outer radius 'b' (b>a) T h e gap between the 
conductors (a<r<b) is filled with permittivity e. ' (8 Marks) 
(ii) Derive the equation for the reflection coefficient of the uniform plane waves when it 
incident normally to the interface between two dielectrics. (8 Marks) 

12. a) (i) Four point charges 1mC, 2mC, 3mC,4mC are located at the corners of the 
square in xy plane. The sides of the square are 1 cm. Find the force acted on the 
point charge of 10mc located at ( 0,0,5)meters. Find the electric fi led intensity at 
that point. (10 Marks) 



(ii) A dielectric sphere (e r=5.7) of radius 10 cm has a point charge 2 pC placed at 
its centre calculate the surface density of polarization charge on the surface of the 
sphere. (6 Marks) 

(OR) 
b) State and prove divergence theorem for D= 4 x 3 a x - 2za y - 2ya z , where the total 

charge lying within the region -1<x,y,z<1. (16 Marks) 

13. a) (i) State and prove stokes theorem. (6 Marks) 
(ii) The vector magnetic potential is given by A= -p 2 /2 a z , Wb/m, calculate the 
total magnetic flux crossing the surface (p=Tr/2, 1 < p < 2 m,0 < z < 5 m. (10 Marks) 

(OR) 
b) (i) Der ive the Lap lace a n d Po i sson equa t i on . S ta te a n d p rove t he 

u n i q u e n e s s t h e o r e m in the Lap lace equa t i on (8 Marks ) 
(ii) A c i rcu lar loop loca ted on x 2 + y 2 = 9 , z = 0 car r ies a d i rec t cu r ren t of 10A 
a long a<p. D e t e r m i n e H at Biot Savar t law at (0 ,0 ,4) . (8 Ma rks ) 

14. a) Derive all the four Maxwell 's equation from basic law's in point form and integral 
forms (16 Marks) 

(OR) 
b) (i) Derive the boundary condition for the electric and magnetic field intensity for 

the interface between the medium of conductor and dielectric. (1D Marks) 
(ii) Explain the transformer Emf .Motional Emf and combinational Emf. ( 0 Marks) 

15. a) (i) Explain the working of the cyclotron which applies the static field concepts. 
(8 Marks) 

(ii) explain how CRO exploits the electric and magnetic deflection properties 
(8 Marks) 

(OR) 
b) (i)Explain the procedure of calculating the finite geometry problems using the finite 

difference method. (8 Marks) 

(ii) Given the one dimensional differential equation 

^f=0 , 0^x<1 , subject to y(0)=0,y(1)=10, use the finite difference (iterative) method 
a x 
to f ind y (0 .25) . Assume A=0.75 and perform 5 iterations. (8 Marks) 


