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B.E. / B.TECH. DEGREE EXAMINATIONS, DEC 2019 

Third Semester 
EE18302 – ELECTROMAGNETIC THEORY 

(Electrical and Electronics Engineering) (Regulation 2018) 
Time: Three Hours                                                                                         Maximum : 100 Marks 

Answer ALL questions 
PART A - (10 X 2 = 20 Marks) 

  CO RBT 
1. Determine the angle between and  1 AP 
2. State Gauss law and it’s applications. 2 U 
3. A dielectric slab of flat surface with εr= 4 is disposed with its surface normal to a 

uniform field with flux density 1.5C/m2. The slab occupies volume of 0.08m3 and 
is uniformly polarized. Determine the polarization in the slab. 

2 AP 

4. Find the capacitance of isolated spherical shell of radius ‘a’ 2 AP 
5. A long straight wire carries a current I=1A.At what distance is the magnetic field 

H=1A/m. 
2 AP 

6. Write the magnetic boundary conditions. 2 R 
7. State Faraday’s law and Lenz’s law. 3 R 
8. A conductor 1m length is dragged with a velocity of 100m/sec perpendicular to a 

field of 1T. What is the value of emf induced? 
3 AP 

9. What is an electromagnetic wave? Give examples. 5 U 
10. Define skin depth. 5 R 

PART B - (5 X16 = 80 Marks) 
11. (a) (i) State and prove Stokes theorem. (6) 1 U 
  (ii) If  and point Q is located at (-2, 6, 3) 

express (a) point Q in cylindrical and spherical co-ordinates (b)
 in spherical co-ordinates. 

(10) 1 AP 

(OR) 
 (b) (i) Determine the divergence of following vector fields. 

 
 

 

(8) 1 AP 

  (ii) Derive the Expression for electric field intensity  due to an 
uniformly charged infinitely long straight line with constant 
charge density in ρL C/m. 

(8) 2 AN 
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12. (a) (i) If three charges 3μC,-4μC and 5μC are located at (0, 0, 0), (2,-
1, 3) and (0, 4,-2) respectively. Find the potential at     (1, 0, 1) 
assuming zero potential at infinity. 

(8) 2 AP 

  (ii) At an interface separating dielectric 1(εr1) and dielectric 2(εr2), 
show that the tangential component of  is continuous across 
the boundary, whereas the normal component of  is 
discontinuous across the boundary 

(8) 2 U 

(OR) 
 (b) (i) Derive the expression for energy density and energy in 

electrostatic fields. 
(8) 2 AP 

  (ii) Develop an expression for the capacitance of parallel plate 
capacitor having two different dielectric media. 

(8) 2 AP 
 

13. (a) (i) Derive the expression for the flux density at the center of 
circular loop carrying current I. 

(10) 2 AP 

  (ii) State and Prove the Ampere’s Circuital law. (6) 2 AP 
(OR) 

 (b) (i) Derive the self-inductance of infinitely long solenoid. (6) 2 AP 
  (ii) Derive an expression for the force  between two long straight 

parallel current carrying conductors. 
(10) 2 AP 

 
14. (a) Starting from the basic principle obtain the Maxwell’s equations in 

point form and integral form. 
(16) 

 
4 U 

(OR) 
 (b) (i) In a material for which σ=5.0S/m and εr=1 with E=250 sin1010t 

(V/m). Find JC and JD. Also find the frequency at which they 
equal magnitudes. 

(8) 3 AP 

  (ii) Compare circuit theory and field theory. (8) 3 AN 
 

15. (a) Derive the electromagnetic wave equation in frequency domain and 
obtain the expressions for intrinsic impedance and propagation 
constant for free space, conductor and dielectric media. 

(16) 
 

5 AP 

(OR) 
 (b) (i) State Poynting theorem and thus obtain an expression for 

instantaneous power density vector associated with 
electromagnetic field. 

(10) 5 U 

  (ii) A Uniform plane wave propagating in a medium has 
 V/m. If the medium is 

characterized by  εr=1,μr=20,σ=3 mhos/m, find α, β and H. 

(6) 5 AP 

 
 


