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Abstract:
· The aim of the experiment: is to show the difference and the similarities between VR, VC and VL graphs, and to measure the phase shift between each of them and the driving voltage. 

· The method used: by using the time divisions on the CRO screen within the internal mode, and intercepts within the external mode, to analyze the graphs of our circuit which is powered by the signal generator with AC current.   

Main result 
Frequency  (
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 between (ε, VR) is zero)
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 Resonant frequency ≈ KHz.
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Theory: 

In the RLC circuit , which is powered by the AC supply the current equal to : I=Є(t)/Zeq and  Zeq= ZR+ZL+ZC where , 

   ZR is the resistive impedance which equals R.  
   ZC is the capacitive impedance which equals –j/ωc.
   ZL is the inductive impedance which equals jωL.

While the quantity 1/ωc is the capacitive reactance

and the ωL is the inductive reactance, and we note here

that the unit of the impedance is the ohm ( Ω ) and J= √ -1 , so the impedance is define as a complex number after dealing with it we get the following value for the current  , I=Io cos (ωt + Φ) 
where  Io=Єo/ R2 + (ωL- 1/ωc)2   and     Φ= tan-1{1/ωc – ωL) R}.         

The current heads the voltage by a time interval ∆t that is dependent on the frequency of the cosine function, so there is a phase shift between the given by: 

Φ=ω∆t

· The voltage across the resistor =
Vr= IR = R Io cos (ωt + Φ) 

· VL can be obtained as:  VL = L dI (t) = Ld (Io cos (ωt + Φ))   , and hence
     VL = -ωLIo sin (ωt+Φ) 

· The voltage across the capacitor is:   Vc = 1/C∫ I(t)dt =  1/C∫Io cos (ωt + Φ) dt 

      Vc = Io sin (ωt+Φ) / ωc 

We notice here that VR is just the current multiplied by the resistance (ohm's law) and VC and VL is just the current multiplied by the capacitive and inductive resistance with a phase shift of  л/2 .Besides , we note that the  phase shift between the current and the voltages across the different circuit elements related to Φ which is  function of ω (Φ=ω∆t)

Data and Result analysis:
C = 0.1 (F            H = 10 mH           R = 1 k(
	Ф=sin-1a/b
	b
	a
	f khz

	0.927
	1.5
	1.2
	0.5

	.899
	2.3
	1.8
	1

	.593
	3.4
	1.9
	2

	.151
	4
	.6
	4

	.050
	4
	.2
	6

	.253
	4
	1
	8

	.281
	5.7
	1.6
	10

	.834
	2.7
	2
	20

	1.095
	1.8
	1.6
	40

	1.16
	1.2
	1.1
	60

	1.57
	.7
	.7
	100
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Conclusion:
 Frequency  (
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 between (ε, VR) is zero)
[image: image10.wmf]º

 Resonant frequency ≈ 5.2KHz.
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 between (Vc, ε) 
Finally, we can say that we've got good results compared with those we should have obtained. But a small amount of errors affected our results, which was caused by the imprecise divisions of the CRO and the instability of the wires in the circuit. Besides, we can say that some of the errors are produced by the indicator of the signal generator which hasn't a clear scale.
We can notice the effect of the errors in the semi-log plot of Phase Shift vs. Frequency.

But generally, we got good results as we can figure out of the table above.
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