Resonance
Aim of the experiment:
In this experiment we are going to deal with the AC –powered RLC circuits, also to find the amplitude of the current passing through the circuit. And also to deal with the quality factor.
Apparatus:
1- Resistance 1 KΩ & 2 KΩ.
2- Inductor (10 mH).
3- Capacitor (0.1 μF).

4- Signal generator 

5- Oscilloscope 

6- Digital multimeter.
7- Bread board.
Theory
In the AC-powered RLC circuits, the amplitude of the current passing through the circuit is given by:
I0 = V0 / { R2 + ( ωL – 1/ωC )2 } ½

It’s obvious that Io assumes a maximum as a function of ω when :

ωL = 1/ωL
The natural angular frequency ω of the circuit is given by :

ω0 =  1/( LC ) ½
P.S. in this circuit the current in the circuit assumes its maximum value when the driving voltage frequency equals the natural frequency of the RLC circuit. This phenomenon is what called resonance. 
The next figure shows a plot of the value of 10 as a function of ω:
Io = Vo / R 

The value of the current is only limited by the resistance of the circuit.
The quality factor:
The measure of the sharpness of the resonance curve is a quality called the quality factor (Q) 

Q = ωL/R

At the resonance 

Q = 1/r (l / C) ½ 

A particular value that measures the sharpness of the resonance curve is the band width   ∆ω which is the frequency range maximum value of ( I0  ) and the value I0(2)  ½
The quality factor is related to the band width as follows:
Q = ω0 / 2 ∆ω 

Procedure :

1- We connected the circuit in the figure.
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 did the same with R 2 KΩ.
Conclusion:
In This experiment, we used to value for the resistance (1 KΩ     and 2KΩ)... And in both cases the theoretical values were agree with the experimental values … and this is clearly in the value of ∆ω.. It was differing at most 0.06 not more... 


In this experiment we faced a small problem; it was when using a signal of frequency 100 KHz... The output on the CRO was not stable … because it is a high frequency …  
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