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 Umm Al-Qura Universtiy, Makkah 
Department of Electrical Engineering 

Special Topics in Electronics and Communications (8024990) 
Term 1; 2021/2022 

Homework 4                                  
Dr. Waheed Ahmad Younis 
Do not submit this homework. There will be a quiz from this homework on Thursday (Oct 07, 2021). 

Topics covered in this week: 
Second order passive filters 

• LPF:   
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20 log|𝐺(𝑗𝜔)| = −10 log[{1 − (𝜔 𝜔0⁄ )2}2 + (𝜔 𝜔0⁄ 𝑄)2] = {
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• HPF:   
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• BPF:   
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𝐺(𝑠) =
(𝜔0 𝑄⁄ )𝑠

𝑠2+(𝜔0 𝑄⁄ )𝑠+𝜔0
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20 log|𝐺(𝑗𝜔)| = 20 log(𝜔 𝜔0⁄ 𝑄) − 10 log[{1 − (𝜔 𝜔0⁄ )2}2 + (𝜔 𝜔0⁄ 𝑄)2] =  

{−

20 log(𝜔 𝜔0⁄ 𝑄)                𝑖𝑓 𝜔 ≪ 𝜔0

20 log(𝜔𝑄 𝜔0⁄ )                 𝑖𝑓 𝜔 ≫ 𝜔0

0 𝑑𝐵                                     𝑖𝑓 𝜔 = 𝜔0

 

 

 
 
 

Upper cut-off frequency: 𝜔𝑢 = 𝜔0√1 +
1

4𝑄2 +
𝜔0

2𝑄
  

Lower cut-off frequency: 𝜔𝑙 = 𝜔0√1 +
1

4𝑄2 −
𝜔0

2𝑄
  

Bandwidth: 𝐵𝑊 = 𝜔𝑢 − 𝜔𝑙 =
𝜔0

𝑄
          ⇒           𝑄 =

𝜔0

𝐵𝑊
  Also: 𝜔0 = √𝜔𝑢𝜔𝑙  

 
 

• BRF: 
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