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Abstract:  
The aim of experiment is to study the effect of resistance on the 
bandwidth and quality factor, and calculate the resonance frequency.  

The results are: when R = 1KΩ:   𝒇𝒓𝒆𝒔𝒐𝒏𝒂𝒏𝒄𝒆 = 𝟓  𝑲𝑯𝒛 . 

      Bandwidth = 1.09 ∗ 105  𝑟𝑎𝑑/𝑠 

      Quality factor = 0.316 

                             When R = 2KΩ:  𝒇𝒓𝒆𝒔𝒐𝒏𝒂𝒏𝒄𝒆 = 𝟓  𝑲𝑯𝒛 . 

                                     Bandwidth = 1.8 ∗ 105 𝑟𝑎𝑑/𝑠    

                                    Quality factor = 0.172  

Calculations: 

GRAPH 1:  when R = 1 KΩ: - 
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From the graph:   𝐼𝑚𝑎𝑥 = 16.2 𝑚𝐴  , , , , 𝑎𝑛𝑑 𝑡ℎ𝑒 𝑟𝑒𝑠𝑜𝑛𝑎𝑛𝑐𝑒 𝑓𝑟𝑒𝑞𝑢𝑒𝑛𝑐𝑦 𝑖𝑠 5 𝐾𝐻𝑧    
And  

𝐼𝑚𝑎𝑥√2 = 16.20.707 = 11.455 𝑚𝐴 , we see the points that intersect this line 

(we use desmos to find these points) .these points are the limits of the 
term which called bandwidth of the frequency. 

Theoretically: 

Quality factor = 
1𝑅 √ 𝐿𝐶 = 11000 √ 10∗10−30.1∗10−6   = 0.316    

Experimentally:  

Bandwidth = ∆𝜔 = 2𝜋∆𝑓 =  2𝜋 ( 18.7 − 1.4) ∗ 1000 = 1.09 ∗ 105  𝑟𝑎𝑑/𝑠 

Quality factor = 
𝑓𝑟𝑒𝑠𝑜𝑛𝑎𝑛𝑐𝑒∆𝑓 = 518.7−1.4 = 0.289 

GRAPH 2: when R = 2 KΩ: - 

 

From the graph:   𝐼𝑚𝑎𝑥 = 9 𝑚𝐴  , , , , 𝑎𝑛𝑑 𝑡ℎ𝑒 𝑟𝑒𝑠𝑜𝑛𝑎𝑛𝑐𝑒 𝑓𝑟𝑒𝑞𝑢𝑒𝑛𝑐𝑦 𝑖𝑠 5 𝐾𝐻𝑧    
And  

𝐼𝑚𝑎𝑥√2 = 90.707 =  6.36 𝑚𝐴 , we see the points that intercect this line 

(we use desmos to find these points) .these points are the limits of the 
term which called bandwidth of the frequency. 
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Theoretically: 

Quality factor = 
1𝑅 √ 𝐿𝐶 = 12000 √ 10∗10−30.1∗10−6   = 0.158    

Experimentally:  

Bandwidth = ∆𝜔 = 2𝜋∆𝑓 =  2𝜋 ( 29.8 − 0.74) ∗ 1000 = 1.8 ∗ 105  𝑟𝑎𝑑/𝑠 

Quality factor = 
𝑓𝑟𝑒𝑠𝑜𝑛𝑎𝑛𝑐𝑒∆𝑓 = 529.8−.74 = 0.172 

Results and conclusion:  
This experiment discussed how to find the resonance 
frequency and quality factor of an I vs ω graph, at two different 
values of resistance. It was discovered that at R=1KΩ graph 
displayed a resonance frequency equal to 5 KHz, with a quality 
factor at 0.289. While the theoretical value is 0.316, these 
experimental values had a large percentage error when relating 
it to the theoretical values. As for when R was equal to 2KΩ the 
graph, it displayed a resonance frequency equal to 5KHz too 
with a quality factor 0.172 while the theoretical value is 0.158, 
and in this case the two values are closer to each other, we can 
conclude that The Quality factor for the different resistors is 
inversely proportional to the resistance of the circuit. 
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