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Question 1 

(a) The Maxwell’s equations can be formulated in terms of a vector potential ܣԦ, and a scalar 

potential V. 

(i) Explain why we can define ܣԦ	such that ܤሬԦ ൌ ׏ ൈ  .Ԧܣ

(ii) Explain why we can define V such that ܧሬԦ ൌ െ׏V െ డ஺Ԧ

డ௧
. 

(iii) Explain what Lorentz gauge is and why it is useful in the formulation of the 

Maxwell’s equations in terms of ܣԦ and V.       (10) 

 (b) In free space, the electric field of a uniform plane wave is given in phasor form:  

ሬሬԦࡱ       ൌ ොሺ30ݔ െ ݆20ሻ݁ି௝ଵହ௭	V/m 

 Find the frequency of the wave f, k, and ࡴሬሬሬԦሺݖ,  ሻ.        (15)ݐ

 

 

Question 2 

(a) In a low-loss dielectric medium (ߤ, ,ߝ  :the propagation constant can be approximated as ,(ߪ

ߛ ൎ ߝߤ√݆߱ ቀ1 െ ݆ ఙ

ଶఠఌ
ቁ  m-1, 

where	ߤ ൌ ߝ and	଴ߤ ൌ   .଴ߝ௥ߝ

Find the approximate expressions for , , , and up in terms of ߤ଴, ,଴ߝ ,௥ߝ and	ߪ.   

(10) 

(b) An x-polarized 300MHz wave travels in the +z direction in a low-loss dielectric medium 

with ߤ௥ ൌ ௥ߝ ,1 ൌ 4, and  = 4 10-4 S/m. The phasor form of the electric field intensity 

is given by: 

ሬሬԦࡱ        ൌ  . V/m	ො60݁ିఊ௭ݔ

(i) Using the results in part (a), determine , , , and up. 

(ii) Write an expression for the ࡴሬሬሬԦ	in phasor form.  

(iii) Find the time-average Poynting Vector ࡼሬሬԦ௔௩	in the medium.      

(15) 

  




