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Abstract:
The aim of the experiment: is to study the behavior of capacitors and inductors in electric circuits , and know the main features of such circuits and how they function.
The method used: by using the oscilloscope to see how the potential difference changes as a function of time.
Main results:  

Theory: 
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I- RC circuits
Charging a capacitor:
During the positive half period of the square wave, the charge in the simple RC circuit shown in fig(l) builds up on the capacitor plates according to the following formula;
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The voltage across the capacitor plates is defined by:
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and therefore ; 
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RC is usually called the time constant (
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) of the RC circuit. 
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 has the unit of time (sec ) and is a measure of how fast the voltage across the capacitor rises. When t =
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or, the voltage across the capacitor rises to 0.63 of its maximum value.
The current passing through the circuit is given by:
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Therefore, the voltage across the resistor is 
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 EMBED Equation.3  [image: image11.wmf]
Discharging a capacitor:
   During the negative half period of the square wave, the capacitor, in the RC circuit of fig (1), discharges according to the following formula:
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Hence, the voltage across the capacitor plates is given by:
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 Or the voltage across the capacitor plates decays to 0.37 of its maximum value within a time
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The current passing through the circuit is :
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Thus, the voltage across the resistor is given by : 
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The graphs in fig(2) show the functional relation between both the voltage across the capacitor and the resistor and the time for both charging and discharging.

II- RL circuits
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In fig(3), the current passing through the circuit rises with time according to the following equation;
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The voltage across the resistor is:
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and the voltage across the inductor is:
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The quantity L/R is called the time constant (
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) of the circuit; it is a measure of how fast the current rises in the circuit. When t = 
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The graphs of fig(4) show both 
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 and 
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 as a function of time
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III- LC circuits
   In the circuit of fig(5), the voltage across the capacitor plates is  described through the following equation:
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where 
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 is the amplitude ( constant) and
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Fig(6) shows the voltage across the capacitor as a function of time. 
Data: 

After performing the experiment the following data were obtained:

Table 1: RC circuit 
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Table 2: RL circuit 

	
[image: image36.wmf]L

 (
[image: image37.wmf]mH

)
	
[image: image38.wmf]R

 (
[image: image39.wmf]W

)
	
[image: image40.wmf]1

t

(Sec)
	
[image: image41.wmf]2

t

(Sec)

	10
	1000
	
[image: image42.wmf]6

10

8

.

0

-

´


	
[image: image43.wmf]6

10

8

.

0

-

´




     Table 3 :LC circuit 
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From Thevenin's circuit:
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From Norton's circuit:


[image: image52.wmf]mA

I

89

.

1

3

=


Data Analysis:

The theoretical values of 
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From Thevenin's circuit:
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From Norton's circuit:
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Results and conclusions:
Theoretically:

Thevenin's and Norton’s   : 
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Experimentally 

From Thevenin's circuit   : 
[image: image60.wmf]mA

I

86

.

1

3

=


From Norton's circuit:       
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After performing the experiment we come to the following conclusions:

· By comparing the values of the electric current obtained from the theoretically by solving the current Thevinin’s and Norton’s techniques,  and the values obtained from the experiment we find that these techniques  fit almost perfectly with a slight discrepancy that fall within the experimental error range. Which is not something strange since they are based on the natural laws of electricity.
· Results seem to be very close to the values in experiment #3 (we have used the same circuit). And that shows the application for Thevenin and Norton techniques.

· Thevinin’s and Norton’s techniques are among the circuit analyzing methods used with complicated circuits, when we have voltage sources connected in parallel, that is to say when Ohm’s law is not applicable anymore.
· The difference in the values obtained and the theoretical ones are due to some kind of errors concerning the precision of the used apparatus, and maybe some systematic errors while setting the circuit. However, such errors don’t affect our conclusion that our verification of the circuit  has worked.[image: image62.png]
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