Physics201L
Resistance and Resistivity 
Objective: 
The purpose of this experiment is to investigate the relationship between current and voltage in ohmic devices and nonohmic devices and to deduce the resistivity of Al and Cu rods. 
Equipment:

Computer, 750 Science Worshop Interface, RLC circuit board, voltage sensors, two digital multimeters (DMM), Al and Cu rods, measuring amplifier, and connecting wires.
Theory:
Ohm's law states that for an ohmic device, the voltage V applied across that conductor is directly proportional to the current I through the conductor. The constant of proportionality is written as R so that:
V= RI

Voltage is in volts (V), current is in amperes (A), and R is called the resistance and has units of volts/amps or ohms (Ω).Thus, the higher the resistance the lower the current for a given applied voltage. 
Resistors can be grouped in two different configurations. In a series configuration, the same current I passes through the resistors that have different voltages across their terminals. As a result, the equivelant resistane is given by: 

Req = R1 + R2 + … + Rn.
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In a parallel configuration, all resistors have the same voltage across their terminals, however each has a different current passing through it. Consequently: : 

1/Req = 1/R1 + 1/R2 + … + 1/Rn.
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Ohm's law is only an approximation for the electrical behavior of certain materials under certain conditions. The resistance of a light bulb for instance depends on the temperature of the filament. Thus, if enough current flows through it causing it to heat up appreciably, it will behave as a non-ohmic device.
A metal rod is an ohmic device since its resistance is current-dependent. Its characteristic I-V curve is a straight line of slope R, the resistance of the metal rod, which in its turn depends on the dimensions and material of the rod where:  R=ρ l/A
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l (m) is the length of the rod, A (m2) is its cross-sectional area, and ρ (Ω.m) is its resistivity. Resistivity is the measure of how strongly a material opposes the flow of electric current. 
Procedure:
Part I: A study of Ohmic Devices
1. Enter Ohm’s Law folder on your desktop. Select Ohmic device activity.

2. Connect the output of the SW750 unit across the 10 Ω resistor located on the RLC circuit board.

3. Click on the Start button. Examine the voltage versus current curve. Click on the Stop button. You can enlarge the curve by changing the scale.

4. Use the XY cursor button to record the coordinates of five different points on your V-I curve in order to determine the slope of the line.
5. Repeat the experiment with the 33 Ω resistor.

6. Repeat the experiment with the 33 and 10 Ω resistors in series.

7. Repeat the experiment with the 33 Ω and 10 Ω resistors in parallel.

8. Disconnect the circuit and exit the DataStudio.

Part II: A study of Non-ohmic Devices
1. Connect two voltage sensors to analog channels A and B.
2. Connect the SW750 unit in series with the bulb and the 10 Ω resistor on the RLC board. The output of the SW750 unit is a ramp with less then 1 Hz frequency.
3. Re-enter Ohm’s Law folder on your desktop. Select Light Bulb activity icon this time.

4. Connect the wires of channel A Voltage Sensor across the bulb and those of channel B Voltage Sensor across the 10 Ω resistor.
5. Click on the Start button. Zoom in to examine the curve behavior clearly.
6. Select three different points on the curve using the XY cursor.
7. Exit the DataStudio.
Part III: Measurement of Low Resistance
1. Connect the Aluminum rod to the power supply and insert a DMM in series to record the current in the circuit. Connect the two sockets on the side of the rod to the amplifier. To measure the voltage drop across the rod, connect the outlets of the amplifier to the DMM. (Settings of the amplifier: Low drift, R = 104 Ω, Amplification:103, Timer constant: 0 sec.).
2. Vary the current of the power supply and record the change in the voltage. Using linear regression, deduce the resistance of the rod with its error and thus find the resistivity of Aluminum along with its error. Compare to the literature value and comment on your findings.
3. Repeat the same procedure for the Copper rod.
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Physics 201L

Resistance and Resistivity 
Names: _____________________                              Instructor:___________________                                 
Part I: A study of Ohmic Devices
Determination of the resistance using the I-V curve:
· Fill Table1: (1 pt)
	R=10Ω
	R=33Ω
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	V (V) 
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· Calculate the experimental value of resistance using linear regression. (0.5 pt)
· Compare it to the nominal value and comment on the possible sources of error. (0.5 pt)
· Fill Table 2: (1 pt)
	Resistors in series

 Nominal Req=
	Resistors in parallel

Nominal Req=

	I(A) 
	V (V) 
	I (A) 
	V (V) 

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


· Calculate the experimental value of resistance using linear regression. (0.5 pts)
· Compare it to the nominal value and comment. (0.5 pts)
Part II: A study of Non-ohmic Devices

· Calculate the resistance of the light bulb filament for three voltages: (0.75 pts)
	V +
	I +
	R +

	
	
	

	
	
	

	
	
	


· What can you conclude from the change of the resistance? (0.5 pts)
· Sketch the V-I curve of the light bulb. Expalin why the curve depends on the frequency of the wave. (1 pt)
	


· What would be the shape of the V-I curve of the light bulb if the frequency of the output voltage was set to 50Hz. Explain. (0.75 pts)
Part III: Measurement of Low Resistance:
Fill in the values: (1 pt)
Copper rod diameter: ________    +        Copper rod length: __________   +
Aluminum rod diameter:_______   +      Aluminum rod length: __________   +
	Copper rod
	Aluminium rod

	I (A) +
	V (μV) +
	I (A) +
	V (μV) +

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


· Draw the IV curve for both rods and deduce: (1 pt)
                            Copper rod resistance: _______  +  ___
                           Aluminum rod resistance: _______  +  ___
· Calculate the resistivity for both Copper and Aluminum along with their errors and compare to the literature values. Comment. (1 pt)
