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Abstract:

The aim of the experiment: is to find out the resonance frequency of the RLC circuit.
The method used: is by using the CRO to find out the voltage changes due to the change of frequency.
The main result:
When R = 1 kΩ:
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When R = 2 kΩ:
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Theory:
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The amplitude of the current passing through the circuit shown in  is given by, 
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As we can see, we can get a maximum value of 
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 under such a condition ω is the natural angular frequency of the circuit.

The resonance is that the current assumes its maximum value when the deriving voltage frequency equals the natural frequency of the RLC circuit.
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Fig.2 shows a plot of the value of 
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as a function of ω. At resonance 
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 and the value of the current is only limited by the resistance of the circuit.

The quality factor:

A measure of the sharpness of the resonance curve is a quantity called the quality factor (Q), which is defined as 
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At resonance 
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Fig.3 shows a plot of resonance curve for different combinations of R, L, and C.

The band width (∆ω) is a practical value that measures the sharpness of the resonance curve. The band width (∆ω) is the frequency range between the maximum value of 
[image: image14.wmf]o

I

and the value 
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, see fig.2.

The quality factor is related to the band width as follows:
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Data:

	f   kHz
	
	VR1
	IR1
	VR2
	IR2

	
	
	
	
	
	

	0.2
	
	0.36
	0.36
	0.7
	0.35

	0.4
	
	0.65
	0.65
	1.1
	0.55

	0.6
	
	0.9
	0.9
	1.5
	0.75

	0.8
	
	1.1
	1.1
	1.7
	0.85

	1
	
	1.35
	1.35
	1.9
	0.95

	2
	
	2
	2
	2.2
	1.1

	3
	
	2.2
	2.2
	2.3
	1.15

	4
	
	2.2
	2.2
	2.4
	1.2

	5
	
	2.3
	2.3
	2.4
	1.2

	6
	
	2.2
	2.2
	2.3
	1.15

	8
	
	2.2
	2.2
	2.3
	1.15

	10
	
	2.1
	2.1
	2.3
	1.15

	20
	
	1.5
	1.5
	2
	1

	40
	
	0.95
	0.95
	1.6
	0.8

	60
	
	0.65
	0.65
	1.25
	0.625

	80
	
	0.5
	0.5
	1
	0.5

	100
	
	0.4
	0.4
	0.78
	0.39
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Calculations:

The band width for the first resonance curve
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The band width for the second resonance curve
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First case R=1kΩ:

The resonance frequency:



[image: image21.wmf]kHz

x

f

o

3

10

78

.

4

=

 (Practically)

The angular resonance frequency:
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 (Theoretically)
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 (Practically)

The quality factor:
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 (Theoretically)
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 (Practically)
Second case R=2kΩ:
The resonance frequency:
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The angular resonance frequency:
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The quality factor:
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Analysis of results:

When the resistance was 1 kΩ the resonance frequency was almost the same as when the resistance was 2 kΩ. But the quality factor was larger when R was smaller.. And this somehow copes with the theoretical ideas.
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