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Answers of Assignment I 
 

Ques. 1 
(a)                        

(i) 

∵	 ׏ ∙ ሬԦܤ ൌ 0	 	

and	 ׏ ∙ ൫׏ ൈ Ԧ൯ܣ ൌ 0 for any vector ܣԦ 

∴	We can define a vector ܣԦ such that ܤሬԦ ൌ ׏ ൈ  Ԧܣ
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and ׏ ൈ ሺܸ׏ሻ ൌ 0 for any scalar ܸ 

∴	We can define a scalar ܸ	such that ܧሬԦ ൌ െ׏V െ
డ஺Ԧ

డ௧
  

 
(iii) 
From Maxwell’s equations and the definitions of ܣԦ and ܸ, we can get 
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The Lorentz gauge,
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, can be used to simply the equation further: 
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(b)       

From inspection of the given phasor, 15k  rad/m 
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Ques. 2 
(a)                    
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Hence                
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(b)                    

(i) 
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(ii) 
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(iii) 
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Ques. 3 
(a)                    

(i) 

The wave has linear polarization because the two E components has the same phase 

difference ݁௝గ/ସ. 

 

(ii) 
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(b) 
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(iii) LCP 

 

(iv) 
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Ques. 4 
 

(a)                    

For a time-harmonic source moving towards a stationary observer, the apparent frequency 

of the received wave is: 
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In Doppler radar involving a moving target, the signal undergoes the Doppler shift 

when impinging upon the target. This target becomes the “source” of the reflected 

waves. Therefore the Doppler Effect is encountered a second time and the overall 

effect is double. Hence, the frequency shift is: 
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(b)  
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