Date:_22/03/2007__
Physics 211L

Electrical Circuits

Name: __
            Section number: ___-1-___
Name: ___            Instructor:_Ms. Sara Najm_______

I. Wheastone Bridge:
(a) Resistivity of a metallic coil :
	
	Coil
	Uncertainties

	R1 ()
	50
	1 %

	L2 (measured from above)
	7.17
	XXXXXXXXX

	
	7.18
	XXXXXXXXX

	L2 (measured from below)
	7.18
	XXXXXXXXX

	
	7.19
	XXXXXXXXX

	Average value of L2 (cm)
	7.18
	0.004123

	Rx ()
	127.3049
	0.19

	Mean diameter of coil (cm) 
	13.0
	0.3

	Length of coil wire
	20,420.35 cm
	0

	Diameter of wire (mm)
	0.2
	0

	Resistivity ()     (m)
	1.9575 × 10-8
	9.309×10-12


Calculate the value of  and its uncertainty and record it in the table above (Show your work). Can you tell from your measurements, what metal is the wire made of (Answer this question after you complete part B)?
· Rx=
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· Calculated resistivity is close to that of copper (
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). So in conclusion, the wire is made of copper.
B. Resistance of a set of commercial resistors:
Commercial resistor values are indicated on the resistors by means of colored bands. In this way, the value of the resistance may be read irrespective of the way the resistor is mounted. The color code is as follows:





Color code: Black=0, Brown=1, Red=2, Orange=3, Yellow=4, Green=5, blue=6, Violet=7, Grey=8 and White=9.

Tolerance: Gold=5% while Silver=10%

For example Brown-Red-Yellow-Gold = 12 X 104 = 120 kΩ ± 5%
Start by recording the nominal values of the resistors A, B and C as indicated by the color bands.
RA: blue, grey, black, gold                    
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Þ=±

٪ Ω
RB: orange, orange, brown, gold           
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RC: brown, green, red, gold                   
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Measure the following resistance combinations:

	Resistance
	L1(cm)
	R1(Ω)
	Measured(Ω)
	Calculated(Ω)

	A
	5.77
	50
	68.203
	Nominal

68 ± 5٪

	B
	8.69
	50
	331.679
	Nominal

330 ± 5٪

	C
	7.55
	500
	1540.82
	Nominal

1500 ± 5٪

	A$B$C
	7.95
	500
	1939.02
	1940.702

	A||B||C
	5.24
	50
	55.042
	54.567

	(A$B)||C
	8.64
	50
	317.647
	317.486

	(A$C)||B
	8.46
	50
	276.79
	274.9928

	(B$C)||A
	5.71
	50
	66.55
	65.8061

	(A||B)$C
	9.7
	50
	1616.67
	1597.39

	(A||C)$B
	8.9
	50
	404.545
	396.99

	(B||C)$A
	8.73
	50
	343.7
	341.131


Note that you must use the measured values for A, B and C to calculate the resistance of the combinations. Compare the measured and calculated values and comment.
   There is a small difference between the measured and calculated values. The measured values are acceptable. This indicates the accuracy of the experiment.  

B- Power delivered under different loading conditions:

Vs = __10 V_______        Rs = __150 ± 8٪___________ 
	RL
	RL/RS
	VL
	Ps=Vs2 /(RL + Rs)
	PL=VL2/RL
	PL/Ps

	0
	0
	0
	0.666666667
	∞
	0

	20
	0.133333333
	0.875
	0.588235294
	0.03828125
	0.06507813

	40
	0.266666667
	1.601
	0.526315789
	0.06408003
	0.12175205

	60
	0.4
	2.18
	0.476190476
	0.07920667
	0.166334

	80
	0.533333333
	2.68
	0.434782609
	0.08978
	0.206494

	100
	0.666666667
	3.06
	0.4
	0.093636
	0.23409

	120
	0.8
	3.47
	0.37037037
	0.10034083
	0.27092025

	140
	0.933333333
	3.79
	0.344827586
	0.10260071
	0.29754207

	160
	1.066666667
	4.08
	0.322580645
	0.10404
	0.322524

	180
	1.2
	4.34
	0.303030303
	0.10464222
	0.34531933

	200
	1.333333333
	4.56
	0.285714286
	0.103968
	0.363888

	250
	1.666666667
	5.09
	0.25
	0.1036324
	0.4145296

	300
	2
	5.46
	0.222222222
	0.099372
	0.447174

	400
	2.666666667
	6.07
	0.181818182
	0.09211225
	0.50661738

	500
	3.333333333
	6.49
	0.153846154
	0.0842402
	0.5475613

	700
	4.666666667
	7.08
	0.117647059
	0.07160914
	0.60867771

	1000
	6.666666667
	7.59
	0.086956522
	0.0576081
	0.66249315

	1500
	10
	8.05
	0.060606061
	0.04320167
	0.7128275


Plot PL and PL/Ps as a function of RL/Rs. (Attach your graph to the report).
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Determine from your graph the value of RL for which the source is matched to the load (the power delivered to the load is maximum). 

From the graph PL is max when it is equal to 0.105 W.

This corresponds to RL/Rs = 1.05, with Rs equal to 160 Ω.

Thus, RL= 1.05*150 = 157.5 Ω

Compare to the theoretical value of the matching load resistance. What is the value of PL / Ps for the above matched value of RL?

Theoretically, the corresponding RL is equal to 160 Ω.

%error = (|Calculated Value-Measured Value|/Calculated Value)*100

  = 
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The corresponding value of PL / Ps for RL=1500 Ω is 0.0712.
Note that, mathematically, PL is maximum for RL = Rs;
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PL max when (PL)' = 0   ;    when Rs = RL ,  (PL)' =0

Rs= 150 ;   RL = Rs = 150 Ω. The closest RL used in the experiment is equal to 160 Ω which give us an accepted result with an error equal to 1.5625%.
Grade:





First digit	Second digit	Power of ten multiplier	Tolerance band
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