
CC 13             Electromagnetic theory  F.M 75 

SEM 6             Physics Hons. 

Group A: Objective    SET 1 

1Answer all questions 

i) If  J is the current density and ρ is the average density, then ∇. 𝐽 = −
𝜕𝜌

𝜕𝑡
 is called: 

a)  Gauss’s law   b) Ampere’s law   c) Equation of continuity    d) Coulomb’s law 

ii) Ampere’s law tells us: 

a) Propagation of magnetic field   b) divergence of magnetic field    c)  Flux of 

magnetic field   d) flux of current density 

iii) The unit of Poynting vector is  

a) Watt   b) watt/meter2   c) watt- meter   d) Newton 

iv) Intrinsic or characteristic impedence of free space has a value of: 

a) Zero   b) π ohm   c) 73 ohm   d) 377 ohm 

v) The energy stored per unit volume in an electromagnetic field is 

a) 
1

2
𝜇𝐻2      b) 

1

2
 𝜀𝐸2 + 𝜇𝐻2       c) 

1

2
𝜖𝐸2       d) 𝜖𝐸2 + 𝜇𝐻2 

vi) The skin depth for a free space is 

a) Zero   b) infinity    c) 1/α     d) small 

vii) The intrinsic impedance for a free space is  

a) Purely imaginary   b) purely real   c) partially real and partially imaginary   d) none 

of these. 

viii) The wavelength of an EM wave is  

a) Directly proportional to β    b) inversely proportional to β  c) inversely 

proportional to α   d) directly proportional to α 

ix) The free space is a region where there are 

a) No electric charges   b) electric charges    c) current sources   d) magnetic 

charges. 

x) The frequency of a light ray is 6x10-14 Hz . Its frequency when it propagates in a 

medium of refractive index 1.5 will be  

a) 6x 1014 Hz    b)  4 x 1014 Hz      c) 9 x 1014 Hz     d) 1.67 x 1014 Hz    

 

Group B answer any four ( Short answer)            4x10= 40 

2. Prove that E,H and k are mutually perpendicular. 



3. State Poynting’s theorem. What is its physical significance? 

4.  Write Maxwell’s equation in differential as well as in integral form. 

5. What is intrinsic impedance? Mention the value of intrinsic impedance of free space. 

6. Write short notes on Babinet compensator. 

7. Explain construction and working of Nicol prism. 

Group C Answer any one ( long answer)    1x15=15  

8. Discuss the propagation of electromagnetic waves in an isotropic dielectric medium. Show 

that the waves are of transverse in nature. Show that the wave energy is equally shared 

between electric and magnetic field. 

9. Explain how to produce and detect/analyse plane, spherical and optically polarized light. 
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