
CC13     Electromagnetic Theory  

SEM 6     Full Marks 75  

Sub Physics Hons. 

1. Objective Answer all questions         2x10=20 

i) The equation ∇ ×𝐻 = 𝐽 +
𝜕𝑑

𝜕𝑡
   represents  

a) Biot Savart law   b) Faraday’s law   c) modified Ampere’s law   d) Gauss’s Law 

ii) The Poynting vector is given by  

a) E X  H   b)1/2 ( E  X H)    c) H  X  E    d) ∇ × (𝐸 × 𝐻)    

iii) For a plane monochromatic wave travelling in a dielectric medium, E and H are 

a) Out of phase by 1800     b) in phase    iii) differ in phase by 900   d) none 

iv) The attenuation constant has the unit  

a) Radian   b) radian per meter   c) neper per meter   d) none  

v) The imaginary part of the complex refractive index represents 

a) the refractive index   b) the dielectric constant   c) the absorption of the wave in the medium   d) none 

vi) The skin depth of a metal  

a) Varies as the dielectric constant of the medium   b) varies as the square root of the product of 

the conductivity and the frequency   c) varies as the conductivity   d) varies inversely as the 

frequency 

vii) For reflection from a denser dielectric medium, the electric field of the electromagnetic wave 

incident normally suffers 

a) A phase change of 1800   b) no phase change   c) a phase change of 900  d) none 

viii) 

 

 

 

 

 

 

 



Group B Answer any four    4x10=40 

 

2. Write down the physical significance of Maxwell’s equation. 

3. Explain the concept of displacement current and show its importance. 

4. Deduce the laws of refraction for the plane wave at the boundary of the two dielectrics from 

electromagnetic theory. 

5. Write short notes on quarter and half wave plate. 

6.Derive an expression for Poynting’s Vector. 

7. Find an expression of scalar and vector potential. 

 

Group C Answer any one question    1x15=15 

 

8. Explain the theory of propagation of electromagnetic waves in a conducting medium. 

9.  Derive Fresnel’s equations for the reflection and refraction of electromagnetic waves at a 

plane boundary separating two non-conducting isotropic linear media. 
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