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· Abstract

The aim of this experiment is to obtain the time constant for RC and RL circuits, and ( for LC circuit. This is achieved through the use of the oscilloscope. The time constant was found to be *** and *** for RC and LR circuits respectively, for the LC circuit w was found to be ***.

· Theory 
1. RC circuits:
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The charge on the positive plate of the capacitor when charging is given by the formula 
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, hence the voltage difference between the capacitor ends is given by 
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, RC is usually called the time constant (τ), when t = τ, VC = 0.63ε. When t = τ I(t) = dQ/dt = 
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, and so the voltage difference across the resistor is 
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When discharging a capacitor 
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, so 
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, when t = τ, VC = 0.37ε. I(t) = dQ/dt = -
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, and the voltage difference across the resistance is -
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2. RL circuits:
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The current passing through the circuit given in figure 2 is 
[image: image9.wmf])

1

(

L

Rt

e

R

I

-

-

=

e

, the voltage across the resistor is 
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, across the inductor 
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, R/L is called the time constant (τ) of the given circuit. When VR = 0.63ε, VL = 0.37ε.

3. LC circuits:
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In the circuit in figure 3, the voltage difference across the capacitor is given by the following equation 
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, where 
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· Procedure

1. RC Circuits:

a. Connect the circuit in figure 1.

b. Use a square wave from the signal generator as a power source.

c. Display VC on the oscilloscope screen, measure τ for charging.

d. Display VR on the oscilloscope screen, measure τ for charging.

2. RL circuits:

a. Connect the circuit in figure 2.

b. Display VR and VL on the oscilloscope, and measure τ.

3. LC circuits:

a. Connect the circuit given in figure 3.

b. Display VC on the oscilloscope screen, measure the amplitude A and the angular frequency ω.

· Data

	1.
	(C =
	0.09(10-3

	
	(R =
	0.12(10-3

	
	
	

	2.
	(R =
	8 (10-6

	
	(C =
	12.5(10-6

	
	
	

	3.
	ω =
	5kHz


· Calculations

1. RC circuit:

( = (( C + (R) / 2 = 0.105(10-3 sec.
Theoretically: ( = RC = 1(103 ( 0.1(10-6 = 0.1(10-3 sec
2. RL circuit:

( = (( R + (C) / 2 = 0.1025(10-6 sec.
Theoretically: ( = L/R = 10(10-3 / 1(103 = 0.1(10-6 sec
3. LC circuit:

Ω = 5kHz.
· Results and Conclusion
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