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 B. Sc. 6th Semester (Honours) Examination, 2021-22 

PHYSICS 

Course ID: 62411                                      Course Code: SH/PHS/601/C-13 

 Course Title: Electromagnetic Theory (T-13)  

Time: 1 Hour 15 Minutes                                                               Full Marks: 25 

The figures in the margin indicate full marks. 
Candidates are required to give their answers in their own words as far as practicable. 

 

Section -I                                      

1. Answer any five questions:                                                                                        1×5=5 

(a) How does the skin depth depend on the conductivity of a good conducting medium? 

(b) Calculate the electromagnetic wave impedance in vacuum.  

(c) What is the main advantage of Babinet’s compensator over a half wave or quarter wave plate? 

(d) What is numerical aperture of optical fibres?  

(e) If the maximum strength of magnetic field is 4×10-4 T for an electromagnetic wave, what is the 

maximum electric field strength? 

(f) Why are waveguides called high pass filter? 

(g) What is the dimension of Poynting vector? 

(h) What is cavity resonator? 

 
Section -II 

2.  Answer any two questions:                                                                                      5×2=10          

(a) Derive an expression for plasma frequency for ionized gases. What is its significance?      4+1                                                                                                                 

(b) A rectangular waveguide has the dimension of 20/3 cm × 20/4 cm. If the waveguide is filled 

with a dielectric material of relative permittivity Ɛr = 2, (i) calculate the cut-off wavelength for 

TE11 mode. (ii) Calculate the cut-off frequency for TE10 mode.                                       5                                     

(c) What is birefringence? Define ‘Optical activity’.  A certain length (l1) of 6% solution of an 

optically active substance rotates the plane of polarization by 220. How much length of 15% 

solution of the same substance will cause rotation of 300 ?                                                 1+1+3 
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(d) What is the physical significance of Poynting vector? 

   Find out the r.m.s. values of electric and magnetic fields of a polarized light having mean                  
  energy flow of 1.54 kW/m2 along the light ray. Consider the medium to be free space.                                                                                                                           

                                                                                                         2+3 

 

                                                                                                                                        

Section - III 

 

3. Answer any one of question:                                                                 10×1=10 

(a) i) Draw a phasor diagram of electric and magnetic field vectors for electromagnetic waves in a 

conductor.  

ii) Write down the Maxwell’s equations for conducting medium.  Show that the wave vector of 

electromagnetic wave in a conducting medium is a complex quantity. Interpret the significance 

of complex wave vector. 

iii) Show that the wave vectors corresponding to the incident, reflected, and refracted 

electromagnetic waves and the normal to the interface of two mediums reside on the same plane.                                                                        

                                                                                              1+(2+2+1)+4           

                                                                                                                          

(b) i) What do you mean by circularly and elliptically polarized lights? Explain Brewster’s law with 

a diagram. 

ii) Considering TE or TM waves propagating along a rectangular waveguide with perfectly 

conducting walls, find (1) the cut-off wavelength (λc) and (2) the guide wavelength (λg).  (3) If λ0 

be the corresponding free space wavelength, then show that  
𝟏

𝝀𝟎
𝟐 = 

𝟏

𝝀𝒈
𝟐 +

𝟏

𝝀𝒄
𝟐   .                                                                                        

                                                                                            (2+2)+(2+2+2)                                                                  
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