Date: _10/05/2007_

Physics 211L

RC and RL circuits

Name: _ _
                                    Section number: _-1-_
Partner’s Name: _ _
                        Instructor: _Ms. Sarah Najm_

A- RC:
RC time for 330 F capacitor and 100  resistor:

	Beginning time (s)
	Time to half value of max. voltage (s)
	t/1/2 (s)

	0.4876
	0.5128
	0.0252

	0.4878
	0.5114
	0.0236

	0.4878
	0.5112
	0.0234

	0.479
	0.5116
	0.0326

	0.477
	0.5118
	0.0348


Deduce the RC time of the circuit along with its rms value. Compare your result to the value deduced from the “marked” values of C and R.
The average value of 
[image: image1.wmf]1/2

(0.0252+0.0236+0.0234+0.0326+0.0348)

t = =0.02792 s

5


Using the following equation: 

t1/2 =c ln2
c= t1/2/ln2= 0.04s (experimental)
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= 2.41 × 10-3 s
t1/2 =0.028 ± 
c =RC=330 F*100= 0.033s (theoretical)
0.04 + 0.01 = 0.05
0.04 – 0.01 = 0.03
0.033 is between 0.03 and 0.05 which implies that the measurement is accurate.

What is the maximum charge that can be stored in the capacitor? 

Maximum charge is obtained when the voltage is maximum. 

Vmax= 4v         C=330 F
Q=C×V=330 × 4= 1.32 ×10-3 C

RC time for two capacitors in parallel and the 100  resistor:

	Beginning time (s)
	Time to half value of max. voltage (s)
	t/1/2 (s)

	0.4726
	0.5038
	0.0312

	0.4652
	0.504
	0.0388

	0.4732
	0.5038
	0.0306

	0.4672
	0.5034
	0.0362

	0.4692
	0.5044
	0.0352


Deduce the RC time of the circuit along with its rms value. How does this value agree with the expected value for this circuit?
The average value of 
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(0.0312+0.0388+0.0306+0.0362+0.0352)

t = = 0.0344 s
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Using the following equation: 
t1/2 =c ln2
c= t/1/2/ln2= 0.049s (experimental)
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= 1.83 × 10-3 s
t1/2 =0.034 ± 
C1= 330F                 C2=100F

  R=100
Ceq= C1 + C2=430 F

c =RCeq=0.043 s (theoretical)

0.049 + 0.001 = 0.05
0.049 – 0.001 = 0.048
0.043 is not between 0.05 and 0.048 which implies that the measurement is not accurate.

Based on your experimental results, how long does it take for the capacitor to charge to 75% of its maximum value?
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When the 2 capacitors are connected together in parallel:

t = -ln 0.25× =0.068 s    

The time required for the capacitor to charge to 75% its maximum value is 0.068 s    
For the 330F capacitor alone the time required is:

t = -ln 0.25× = 0.55 s    
After four RC times, to what percentage of the maximum charge is the capacitor charged?
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For t= 4
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At t = 4the capacitor is charged with 98% of the maximum charge

B- RL circuit:

RL time for inductor (without steel rod) and the 10  resistor:

	Beginning time (s) 
	Time to half value of max. voltage (s)
	t/1/2 (s)

	0
	0.00503
	0.00503

	0
	0.00504
	0.00504

	0
	0.00503
	0.00503

	0
	0.00504
	0.00504

	0
	0.00504
	0.00504


Deduce the RC time of the circuit along with its rms value. Compare your result to the value deduced from the “marked” values of L and R.

The average value of 
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t = = 0.005036 s
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L = t1/2 / ln2 = 0.00727 s (experimental)
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= 2.45 ×10-8 s

R= 10 
r = internal resistance of the coil = 5.4 

Req = R+ r =15.4 

L= L/Req = 5.32 ×10-4 s (theoretical)                     
0.00727 + 0.00001 = 0.00728

0.00727 – 0.00001 = 0.00726

5.32 ×10-4 is not between 0.00728 and 0.00726 which implies that the measurement is not accurate.

RL time for inductor (with steel rod) and the 10  resistor:

	Beginning time (s) 
	Time to half value of max. voltage (s)
	t/1/2 (s)

	0
	1.35×10-3
	1.35×10-3

	0
	1.3×10-3
	1.3×10-3

	0
	1.4×10-3
	1.4×10-3

	0
	1.35×10-3
	1.35×10-3

	0
	1.3×10-2
	1.3×10-2


Deduce the RL time of the circuit and the value of L along with its rms error.

The average value of t1/2= 1.34×10-3 s
L = t1/2 / ln2= 1.93 × 10-3 s (experimental)
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= 0.0187
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L= L/Req     
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= 2.14×10-5
 L=L / Req = 1.24×10-4 ± 2.14×10-5  H 

Kirchhoff’s Loop Rule:

Does it hold at all times? Use the graphs to check it for at least three different times and comment.

Kirchhoff’s loop rule states that the sum of voltages around a closed loop should be equal to 0.

1) T= 0.1 s


VL1 = 0 V

VR1 = 0 V

Sum = 0 V  

2) T= 0.5 s


VL1 =1.54 V

VR1 =2.66 V

Sum = 4v = Vo
3) T= 0.9 s


VL1 = 0 V

VR1 = 0 V

Sum = 0 V  

We notice that the law is verified in the 3 cases.
What is the effect of the steel rod on the inductance of the coil? Explain.
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The steel rod increases the inductance of the coil, since the inductance of the coil is directly proportional to the permeability and when the rod is inserted the permeability increases thus the value of L will increase. 

In addition to that since L= L/Req     

We notice that the experimental value of L increased when the rod was inserted.

Since the value of L is proportional to the value of L then this means that the rod has increased the value of the inductance of the coil
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