Abstract:
The aim of the experiment: is to find the resonance of a RLC circuit for two different resistors (1kჲ, 2kჲ), and to find f0 (the frequency at resonance). Also to measure the bandwidth and the quality factor for each combination.

The method used: by connecting a RLC circuit and measuring Vp for different values of frequency(f0) and plotting a graph of          I vs. ω in order to find f0 , the band width, and the quality factor.

The main results:

Theory:

In the previous experiment we found that the amplitude of the current passing through the RLC circuit shown is given by:
I0=

It's clear that when   ωL=1/ωC    I0 assumes a maximum as a function of ω.    ; Where ω is the natural frequency of the circuit:

 ω0=1/(LC) 1/2.

In other words the current in the circuit assumes its maximum value when the driving voltage frequency equals the natural frequency. This phenomenon is called resonance.
Fig.1 shows a plot of the value of I0 as a function of ω. 

At resonance I0 =V0 /R .

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 quality called the quality factor (Q), which is defined as:

Q=ωL/R                                at resonance: Q=

Fig.2 shows a plot 

of the resonance curve

 for different 

combinations of R, L, and C.

A practical value that measures the sharpness of the resonance curve is the bandwidth. The bandwidth (       ) is the frequency range between the maximum value of I0 and the value I0 /        .

The quality factor is related to the bandwidth as:
Q= ω0 /2|   ω|.
Apparatus:

1kΩ and 2kΩ resistors,                     , 10mH  inductor, signal generator, CRO, circuit board.

Procedure:

1- We connected a RLC circuit as shown:

2- For R=1kΩ we measured the value of Vp for different values of voltage frequency.

3- From the data we get (Vp  and f ) we calculated the current and ω.

4- We plotted I0 as a function of  ω on a semi-log graph paper.

5- We repeated step 2, 3, and 4 for the 2kΩ resistor.

Data:

	ω
Rad/s
	Ip for R 2
(mA)
	Vp for R 2
(volts)
	Ip for R 1
(mA)
	Vp for R 1
 (volts)
	f(Hz)

	
	
	0.88
	
	0.46
	300

	
	
	2.3
	
	1.22
	500

	
	
	3.25
	
	1.65
	700

	
	
	4.8
	
	2.45
	1k

	
	
	11.0
	
	6.8
	3k

	
	
	14.8
	
	11.0
	5k

	
	
	16.5
	
	14.0
	7k

	
	
	16.8
	
	16.0
	10k

	
	
	14.0
	
	9.6
	30k

	
	
	10.6
	
	6.0
	50k

	
	
	5.6
	
	2.8
	100k

	
	
	
	
	
	


Conclusion:
