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Question 1: 

a.   Compute and sketch the spectra of the first 5 components of the trigonometric 

Fourier series for the waveform shown below.                                               [8]                                                                                                     

 

 

 

b. A signal  x(t) has a Fourier series expansion as: 
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Sketch Double Side magnitude and phase line spectra of x(t)  showing all important 

values on the sketches.                                                                                            [5] 

 
Question 2: 
 

a. Use the Fourier integral directly to find the transform of each of the following 

signals: 

       

i. 𝑥(𝑡) = 𝛿(𝑡) − 𝛿(𝑡 − 2)                                                                                  [3.5] 

ii. 𝑓(𝑡) = 𝑒−2𝑡[𝑢(𝑡) − 𝑢(𝑡 − 6)]                                                                        [3.5] 
 

b. Using tables of Fourier transforms and properties, Determine the Fourier 

transform of the following signals:                                                              [10] 
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Transformations’ table: 

 

 

 

 

 

 

 

 

 

 

 

 

 

Properties’ table: 

𝐏𝐫𝐨𝐩𝐞𝐫𝐭𝐲 𝐓𝐢𝐦𝐞 𝐃𝐨𝐦𝐚𝐢𝐧 𝐅𝐨𝐮𝐫𝐢𝐞𝐫 𝐃𝐨𝐦𝐚𝐢𝐧 

Time shifting 𝒙(𝒕 − 𝒕𝟎) 𝒆−𝒋𝝎𝒕𝟎𝑿(𝝎) 

Frequency Shifting 𝒆𝒋𝝎𝟎𝒕𝒙(𝒕) 𝑿(𝝎 − 𝝎𝟎) 

Time differentiation 𝒅𝒙

𝒅𝒕
 𝒋𝝎𝑿(𝝎) 

Frequency 

differentiation 
−𝒕𝒙(𝒕) −𝒋 

𝒅𝑿

𝒅𝝎
 

Duality 𝑿(𝒕) 𝟐𝝅𝑿(−𝝎) 

Time convolution 𝒙𝟏(𝒕) ∗ 𝒙𝟐(𝒕) 𝑿𝟏(𝝎)𝑿𝟐(𝝎) 

 

 

𝒙(𝒕) 𝑿(𝝎) 

𝜹(𝒕) 𝟏 

𝟏 𝟐𝝅𝜹(𝝎) 

𝒔𝒈𝒏(𝒕) 
𝟐

𝒋𝝎
 

𝒖(𝒕) 𝝅𝜹(𝝎) +
𝟏

𝒋𝝎
 

𝒄𝒐𝒔(𝝎𝟎𝒕) 𝝅[𝜹(𝝎 − 𝝎𝟎) + 𝜹(𝝎 + 𝝎𝟎)] 

𝒔𝒊𝒏(𝝎𝟎𝒕) 
𝝅

𝒋
[𝜹(𝝎 − 𝝎𝟎) − 𝜹(𝝎 + 𝝎𝟎)] 

𝐏𝐚(𝐭) 

= {
𝐀 |𝐭| < 𝐚
𝟎 |𝐭| > 𝐚

 

Pulse Duration=2a 

Or       𝑨 𝒓𝒆𝒄𝒕(
𝒕

𝟐𝒂
) 

𝟐𝑨𝒂
𝐬𝐢𝐧 (𝝎𝒂)

𝝎𝒂
 

𝒕𝒆−𝒂𝒕𝒖(𝒕) 𝟏

(𝒋𝝎 + 𝒂)𝟐
 

𝒆−𝒂|𝒕| 𝟐𝒂

𝒂𝟐 + 𝝎𝟐
 














