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Abstract:
· Aim of the experiment: is to determine the shape of the frequency of the resonance curve, measure its bandwidth and to determine the quality factor.

· Method used: by measuring the characteristics of the LRC circuit, powered by a signal generator, at different frequencies.

Theory: 

In an AC powered RLC circuit the current passing through the circuit is:

                                                              _
  I0=V0 / (R2+(ωL- 1\ ωC)2
From the equation we notice that I0 is maximum when:  ω L = 1/ ωC  and here, under this condition, we consider ω to be the natural angular frequency of the circuit

ω0=1/ ((LC) 

The resonance: is the phenomenon when the current in the circuit assumes its maximum value when the driving voltage frequency equals the natural frequency of RLC circuit.

And at resonance I0=v0/R (and the current is only limited by the resistance of the circuit)

The quality factor: it’s a measure of the sharpness of the resonance curve.
Q = ω L/R  and at resonance Q=1/R (L/C)1/2.
The bandwidth (Δω) is a practical value that measures the sharpness of the resonance curve and the frequency range between the maximum value of I and the value I0/(2)1/2
And the relation between the quality factor and the bandwidth:  Q = ω0/2(Δω) 

Proof of:  Q=(1/R) (L/C)1/2
We know that Q = ω L/R

And we also know that ω=1/(LC)1/2
By substituting ω in the two equations we get our wanted result:
Q = (1/LC)1/2L/R  =  (L/c)1/2/R
Data:
C = 0.1 (F        L = 10 mH

For    R1 = 1k(:
	I (mA)
	VR1  (V)
	f (Hz)
	( (Degrees)

	1.28
	1.28
	100
	Sin-1(4.3/4.3)=  90.0

	6.20
	6.20
	500
	Sin-1(4.1/4.3)=  72.5

	11.20
	11.20
	1000
	Sin-1(3.45/4.2)=55.2

	16.50
	16.50
	2000
	Sin-1(2.2/4.2)=  31.6

	18.75
	18.75
	3000
	Sin-1(1.25/4.1)=17.8

	19.25
	19.25
	4000
	Sin-1(0.5/4.0)=  7.2

	19.50
	19.50
	5000  Resonace
	Sin-1(0/4)=        0.0

	19.25
	19.25
	6000
	Sin-1(0.4/4)=    5.7

	18.50
	18.50
	8000
	Sin-1(1.25/4.1)=17.8

	17.75
	17.75
	10000
	Sin-1(1.6/4.1)=  23.0

	15.50
	15.50
	15000
	Sin-1(2.7/4.2)=  40.0

	13.40
	13.40
	20000
	Sin-1(3.55/4.2)=57.7

	10.60
	10.60
	30000
	Sin-1(3.8/4.2)=  64.8

	7.60
	7.60
	40000
	Sin-1(4.1/4.3)= 72.5

	6.60
	6.60
	50000
	Sin-1(4.2/4.3)= 77.6


For   R2 = 2k(:
	I (mA)
	VR1  (V)
	f (Hz)
	( (Degrees)

	1.35
	2.70
	100
	Sin-1(4.2/4.3)= 77.6

	5.70
	11.40
	500
	Sin-1(3.6/4.3)= 56.8

	7.88
	15.75
	1000
	Sin-1(2.5/4.3)= 35.5 

	9.75
	19.50
	2000
	Sin-1(1.3/4.3)= 17.6

	10.13
	20.25
	3000
	Sin-1(0.7/4.3)= 9.4

	10.25
	20.50
	4000
	Sin-1(0.4/4.3)= 5.3

	10.38
	20.75
	5000  Resonace
	Sin-1(0/4.3)=    0.0

	10.25
	20.50
	6000
	Sin-1(0.2/4.3)= 2.7

	10.00
	20.00
	8000
	Sin-1(0.6/4.2)= 8.2

	9.88
	19.75
	10000
	Sin-1(1.9/4.2)= 12.4

	9.50
	19.00
	15000
	Sin-1(1.6/4.2)= 22.4

	9.00
	18.00
	20000
	Sin-1(2.1/4.2)= 30.0

	8.00
	16.00
	30000
	Sin-1(3/4.2)=    45.6

	7.00
	14.00
	40000
	Sin-1(3.75/4.2)=61.8

	6.00
	12.00
	50000
	Sin-1(3.8/4.2)=  64.8


Calculations and results analysis:
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