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Abstract:  
The aim of experiment is to study the effect of the two types of RC-
Filters (high and low pass) on output voltage in terms of:  

1- Attenuation (decreasing the amplitude of the input signal). 

2- The shape and behavior of the output signal. 

The main result is:  𝒘−𝟑𝒅𝑩 =  𝟏. 𝟎𝟑 ∗ 𝟏𝟎𝟒  𝒓𝒂𝒅𝒔   

Calculations: 

GRAPH 1:  Low–pass filter: - 

 

 

From the graph:   

The intersection point is 𝑓−3𝑑𝐵 = 1.51 𝐾𝐻𝑧 ≫   𝑤−3𝑑𝐵 = 2𝜋𝑓−3𝑑𝐵    =  2𝜋 × 1.51 × 103 = 9.48 ∗ 103 𝑟𝑎𝑑/𝑠  
Note: (we use desmos to find the intersection point)  

Theoretically: 𝜔−3𝑑𝐵 = 1𝑅𝐶 = 11000∗0.1∗10 −6 = 1 ∗ 104 𝑟𝑎𝑑𝑠  .    
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GRAPH 2: High-pass filter: - 

 

From the graph:   

The intersection point is 𝑓−3𝑑𝐵 = 1.77 𝐾𝐻𝑧 ≫   𝑤−3𝑑𝐵 = 2𝜋𝑓−3𝑑𝐵    =  2𝜋 × 1.77 × 103 = 1.11 ∗ 104 𝑟𝑎𝑑/𝑠  
Note: (we use desmos to find the intersection point)  

Theoretically: 𝜔−3𝑑𝐵 = 1𝑅𝐶 = 11000∗0.1∗10 −6 = 1 ∗ 104 𝑟𝑎𝑑𝑠  .    
 

By taking the average value of 𝑓−3𝑑𝐵  from high and low pass filters: 𝑓−3𝑑𝐵 = 𝑓1 + 𝑓22 = 1.51 + 1.772 = 1.64 𝐾𝐻𝑧 

𝑎𝑛𝑑 𝑤−3𝑑𝐵 =  2𝜋𝑓−3𝑑𝐵 = 2𝜋 ∗ 1.64 ∗ 103 = 1.03 ∗ 104  𝑟𝑎𝑑𝑠   
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Results and conclusion:  
This experiment discussed: 1) the difference between low-pass 
and high-pass filters, as well as 2) how to find the integration 
and differentiation using the filter circuits: Low and High pass 
filter. To begin, the theoretical value of omega was found to 
equal to 10000 rad/s which was relatively close to the 
experimental values found in the Attenuation vs frequency 
graphs for both circuits. The experimental value of omega from 
high and low pass filters is 𝜔−3𝑑𝐵 = 1.03 ∗ 104  . 

In the low-pass filter if  𝜔 ≫ 𝜔 −3𝑑𝐵  then A is small and output 
signal is highly attenuated, and if 𝜔 ≪ 𝜔 −3𝑑𝐵 then A is almost 1 
and 𝑉𝑜𝑢𝑡 ≈   𝑉𝑖𝑛 and the signal passed without attenuation. Also 

if 𝜔 = 𝜔 −3𝑑𝐵 then 𝐴 = 1√2 and𝑉𝑜𝑢𝑡 = 0.707 𝑉𝑖𝑛 . 

In the High-pass filter if  𝜔 ≪ 𝜔 −3𝑑𝐵  then A is small and output 
signal is highly attenuated, and if 𝜔 ≫ 𝜔 −3𝑑𝐵 then A is almost 1 
and 𝑉𝑜𝑢𝑡 ≈   𝑉𝑖𝑛 and the signal passed without attenuation. Also 

if 𝜔 = 𝜔 −3𝑑𝐵 then 𝐴 = 1√2 and𝑉𝑜𝑢𝑡 = 0.707 𝑉𝑖𝑛 . 

 

  
 

 

 

 


	Page 1
	Page 2
	Page 3
	Page 4

