
ECE 232 – Lab 5 

 Laboratory Study (25.03.2016) 

 

In your laboratory work, you have to find corner frequency of the high pass circuit. In 
laboratory suppelementary notes, corner frequency was found as 483 Hz. (see supplimentary 
notes for Lab5 in course webpage) 

In that note:  

𝑓𝑟𝑒𝑞𝑢𝑒𝑛𝑐𝑦 𝑟𝑒𝑠𝑝𝑜𝑛𝑠𝑒 ∶   𝐻(𝑗𝑤) =  
𝑉𝑜𝑢𝑡 (𝑗𝑤)

𝑉𝑖𝑛 (𝑗𝑤)
 

𝐻(𝑗𝑤) =  
𝑉𝑜𝑢𝑡 (𝑗𝑤)

𝑉𝑖𝑛 (𝑗𝑤)
=  

𝐼 𝑥 𝑅

𝐼 𝑥 (𝑅 + 
1

𝑗𝑤𝑐)
  

𝐻(𝑗𝑤) =  
𝐼 𝑥 𝑅

𝐼 𝑥 (𝑅 +  
𝟏

𝒋𝒘𝒄)
=  

𝑅

𝑅 −
𝒋

𝒘𝒄

=  
𝑤 ∗ 33 ∗  103 

𝑤 ∗ 33 ∗ 103 − 108𝑗
, 𝒘𝒆 𝒎𝒖𝒍𝒕𝒊𝒑𝒍𝒚 

𝟏

𝒋𝒘𝒄
 𝒘𝒊𝒕𝒉 𝒋  

|𝐻(𝑗𝑤)| =  
𝑤 ∗ 33 ∗ 103 

 √(𝑤 ∗ 33 ∗  103)2 +  (−108)2
 

How do we find this equation? We know that if we want to compute magnitude of the complex 
number then;   

𝑍 = 𝑎 + 𝑏𝑗 

|𝑍| =  √𝑎2 +  𝑏2  

So in our equation ;  

|𝐻(𝑗𝑤)| =  
𝑤 ∗ 33 ∗ 103 

 √(𝑤 ∗ 33 ∗ 103)2 +  (−108)2
  , 𝑤 ∗ 33 ∗  103 = 𝑎, 𝑎𝑛𝑑 − 108 = 𝑏  

|𝑍| =  √(𝑤 ∗ 33 ∗  103)2 +  (−108)2  

|𝑍| =  √(𝑤 ∗ 33 ∗  103)2 + 1016 

Thus, 

|𝐻(𝑗𝑤)| =  
𝑤 ∗ 33 ∗ 103 

 √(𝑤 ∗ 33 ∗  103)2 + 1016
 

 

 

 

 



And our corner frequency is  

𝑤 ∗ 33 ∗  103 

 √(𝑤 ∗ 33 ∗ 103)2 + 1016
=  

1

√2
 

𝑤2 ∗ 332 ∗  106 

 (𝑤 ∗ 33 ∗ 103)2 + 1016
=  

1

2
 

2 ∗ 𝑤2 ∗ 332 ∗  106 =  (𝑤 ∗ 33 ∗ 103)2 + 1016  

2 ∗ 𝑤2 ∗ 332 ∗  106 − (𝑤 ∗ 33 ∗ 103)2 =  1016 

𝑤2 ∗ 332 ∗  106 =  1016 

𝑤2 =  
1010

332
⇒ 𝑤 =  

105

33
 ⇒  𝑓 ≅ 483 𝐻𝑧 

 

But what we did in laboratory (Section 4) is :  

𝐻(𝑗𝑤) =  
𝑉𝑜𝑢𝑡 (𝑗𝑤)

𝑉𝑖𝑛 (𝑗𝑤)
=  

𝐼 𝑥 𝑅

𝐼 𝑥 (𝑅 +  
1

𝑗𝑤𝑐)
=  

𝑅

𝑅 +
𝟏

𝒋𝒘𝒄

 

 

|𝐻(𝑗𝑤)| =  
𝑅

√(𝑅)2 + (
𝟏

𝒋𝒘𝒄)2

 

From this equation we found that  

𝑤2 =  − 
104

33
 𝑤ℎ𝑖𝑐ℎ 𝑖𝑠 𝑖𝑛𝑐𝑜𝑟𝑟𝑒𝑐𝑡!  

If our number is complex number 𝑍 = 𝑎 + 𝑏𝑗, then we use  |𝑍| =  √𝑎2 +  𝑏2  equation to find 
magnitude. So, in our equation  

𝐻(𝑗𝑤) =  
𝑅

 (𝑅 +  
1

𝑗𝑤𝑐)
 

|𝐻(𝑗𝑤)| =  
𝑅

√(𝑅)2 + (
𝟏

𝒘𝒄)2

 

33 ∗ 103 

 √(33 ∗  103)2 + (
1

𝑤 ∗ 10−8)2

=  
1

√2
 

332 ∗  106 

 (33 ∗  103)2 + (
1

𝑤 ∗ 10−8)2
=  

1

2
 

 



332 ∗  106 ∗ 2 =  (33 ∗ 103)2 + (
1

𝑤 ∗ 10−8
)2 

332 ∗  106 ∗ 2 − (33 ∗ 103)2 = (
1

𝑤 ∗ 10−8
)2 

332 ∗  106 = (
1

𝑤 ∗ 10−8
)2 

𝑤2 ∗ 10−16 =  
1

332 ∗  106
 ⇒ 𝑤2 =  

1

332 ∗  10−10
  

𝑤 =
105

33
= ⇒  𝑓 ≅ 483 𝐻𝑧 

 

Calculation problem in laboratory is that we didn’t ignore “𝑗” even if magnitude of the complex 

number is |𝑍| =  √𝑎2 +  𝑏2 .  

 

 

 

 

 

 

 

 

 

 

 


