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Question # 1: 
 
Compute and plot y [n] = x[n] * h[n], where: 
 

 
 
Solution: 
 
Step#1: 
 
Change the subscript n to k. 
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Step#2: 
 
Flip and shift anyone of the signal. Here we are flipping and shifting h[k]. 
 
 
 

 
 

 

 
Step#3: 
 
Start sliding h [n-k] over the signal x [k] and convolve.  
 

 
 
 
 
 
 
 
 
 
 

𝑤ℎ𝑒𝑛 𝑛 < −1 

𝑥 𝑘 ℎ 𝑛 − 𝑘
!

!!!!

= 0 𝐴𝑠 𝑡ℎ𝑒𝑟𝑒 𝑖𝑠 𝑛𝑜 𝑜𝑣𝑒𝑟𝑙𝑎𝑝𝑝𝑖𝑛𝑔 

 
 
 
 
 
 
 
 
 
 
 

𝑤ℎ𝑒𝑛 𝑛 = −1 

𝑦 −1 = 𝑥 𝑘 ℎ 𝑛 − 𝑘
!

!!!!

= 2× −2 ⟹ −4 
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𝑤ℎ𝑒𝑛 𝑛 = 0 

𝑦 0 = 𝑥 𝑘 ℎ 𝑛 − 𝑘
!

!!!!

= 1× −2 + 2×1 = −2+ 2⟹ 0 

 
 
 
 
 
 
 
 
 
 
 

𝑤ℎ𝑒𝑛 𝑛 = 1 

𝑦 1 = 𝑥 𝑘 ℎ 𝑛 − 𝑘
!

!!!!

= 2× 2 + 1×1 = 4+ 1⟹ 5 

 
 
 
 
 

 
 
 
 
 
 

𝑤ℎ𝑒𝑛 𝑛 = 2 

𝑦 2 = 𝑥 𝑘 ℎ 𝑛 − 𝑘
!

!!!!

= 2× 0 + 1×2 = 0+ 2⟹ 2 
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𝑤ℎ𝑒𝑛 𝑛 = 3 

𝑦 3 = 𝑥 𝑘 ℎ 𝑛 − 𝑘
!

!!!!

= 0 𝐴𝑠 𝑡ℎ𝑒𝑟𝑒 𝑖𝑠 𝑛𝑜 𝑜𝑣𝑒𝑟𝑙𝑎𝑝𝑝𝑖𝑛𝑔 

 
Step#4: 
 
Sketch the final signal.  
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Question # 2: 
 
Find the Fourier series coefficients for each of the following signals: 

a) 𝑥 𝑡 = sin 10𝜋𝑡 + !
!

 
b) 𝑥 𝑡 = 1+ cos 2𝜋𝑡  

 
Solution: 

a) 𝑥 𝑡 = sin 10𝜋𝑡 + !
!

 
Using Euler’s identity: 

𝑥 𝑡 =
𝑒!"/!

2𝑗 𝑒!!!"! −
𝑒!!"/!

2𝑗 𝑒!!!!"! 

The fundamental frequency, 𝜔! = 2𝜋. 
𝑥 𝑡 = 𝑎!𝑒!"!!!

!

 

Where: 

𝑎! =
𝑒!"/!

2𝑗   ,𝑎!! =
−𝑒!!"/!

2𝑗     

Otherwise 𝑎! = 0. 
 

 
b) 𝑥 𝑡 = 1+ cos 2𝜋𝑡  

Using Euler’s identity: 

𝑥 𝑡 = 1+
𝑒!!!"

2 +
𝑒!!!!"

2  
The fundamental frequency, 𝜔! = 2𝜋. 

𝑥 𝑡 = 𝑎!𝑒!"!!!
!

 

Where: 

𝑎!! = 𝑎! =
1
2   & 𝑎! = 1   

Otherwise 𝑎! = 0. 
 
 
 
 
 
 
 
 
 
 
 
 
 

Good Luck 


