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Abstract:
1)The aim of the experiment :is to find the resonance frequency and the quality factor.

2)The method used :  by measuring the voltage as a function of frequency, and using it to plot the current as a function of the frequency.
3)The main results are:
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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 
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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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Procedure:
1-we connected the circuit of figure 4.

2- For R=1 kΩ ,we measured the current as a function of the input voltage frequency.

3-we measured the phase shift between the current and the voltage in both cases.

4-we repeated the previous step for R=2 kΩ.

Data:

L=10mH;  C=0.1µF; R=1k
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Calculations:
Theoretically:
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For R = 1kΩ
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For R = 2kΩ
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Experimentally:
From the graphs 
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For R = 1kΩ
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For R = 2kΩ
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Results and conclusions:
     R = 1 KΩ                               R = 2 KΩ                    
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Question :
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