
Ohm’s Law Lab Experiment

Title: Piece de Resistance

Theory:

Georg Ohm discovered that the ratio of the potential difference to the current is a constant value for a given conductor.  The relationship
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is followed by most conductive materials.  Those materials that follow this relationship are said to obey Ohm’s Law.  However, in some materials, the relationship is non-linear.  Under those circumstances, the material is considered to be non-Ohmic.  For these materials, the resistance will increase exponentially with an increase in voltage.  Lattice vibrations and other defects are more prevalent at higher temperatures and impede the flow of electrons.  Heating elements in ovens and incandescent light bulbs are examples of non-Ohmic conductors.
Objective: 

-
To determine if the resistors follow Ohm’s Law.

· Determine the relationship between voltage and current.

· Graphically represent data and calculate slope of line.

Materials:  

· Variable power supply

· Voltmeter

· Ammeter

· 3-Resistors (10 - 400() and a lamp using plexi-board setups or other suitable arrangement.

· Wire with alligator clips and/or banana clips

Procedure: 

1. Connect voltmeter in parallel to one of the resistors.

2. Connect ammeter in series in the circuit.

3. Measure and record voltage for five different settings.  Be cautious in that the resistors are liable to become very warm to the touch.  Do not exceed 10 volts for the resistors or 6 volts for the lamp!
4. Repeat process for the other two resistors and the lamp.

5. Record the color bands for each resistor for comparison to theoretical/calculated values.
6. Record the value for % error using the color band in the error analysis table.
Analysis:

1. Summarize data and graph separately the voltage versus the current and calculate the slope of the line (Use Excel or graph paper).  Label each graph clearly. (0,0) has already been included in your table. Make sure it is plotted as a point on your graph.
2. What does the slope of the line represent?

3. Do the resistors obey Ohm’s Law?  Explain.
4. Does the lamp obey Ohm's Law?  Explain.

5. Compare the slope of the line to the theoretical value of resistance indicated by the bands.  Are the values within the % error noted on the resistor?  Explain.

Error Analysis & Conclusions:
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Don't forget your units!
	Data Summary – Ohm’s Law

	R1
	R2
	R3
	Lamp

	Voltage
	Current
	Voltage
	Current
	Voltage
	Current
	Voltage
	Current

	0
	0
	0
	0
	0
	0
	0
	0

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	


	Error Analysis

	
	Measured Value for Resistance = slope (m)
	Theoretical Value for Resistance from bands
	% Error

	
	
	
	Measured
	Theoretical

	R1
	
	
	
	

	R2
	
	
	
	

	R3
	
	
	
	

	Lamp
	
	
	
	


	
	Black
	Brown
	Red
	Orange
	Yellow
	Green
	Blue
	Violet
	Gray
	White

	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	R1
	
	
	
	
	
	
	
	
	
	

	R2
	
	
	
	
	
	
	
	
	
	

	R3
	
	
	
	
	
	
	
	
	
	

	R4
	
	
	
	
	
	
	
	
	
	


Rn = {(Band 1) (Band 2)} * 10Band 3 + (Band 4)%

Color coding for resistors:

	Black
	Brown
	Red
	Orange
	Yellow
	Green
	Blue
	Violet
	Gray
	White

	0
	1
	2
	3
	4
	5
	6
	7
	8
	9



· First find the tolerance band, it will typically be gold (5%) and sometimes silver (10%).

· Starting from the other end, identify the first band - write down the number associated with that color; in this case Blue is 6.

· Now 'read' the next color, here it is red so write down a '2' next to the six. (you should have '62' so far.)

· Now read the third or 'multiplier' band and write down that number of zeros.

· In this example it is two so we get '6200' or '6,200'. If the 'multiplier' band is Black (for zero) don't write any zeros down.

· If the 'multiplier' band is Gold move the decimal point one to the left. If the 'multiplier' band is Silver move the decimal point two places to the left. If the resistor has one more band past the tolerance band it is a quality band.

· Read the number as the '% Failure rate per 1000 hour.  This is rated assuming full wattage being applied to the resistors.  (To get better failure rates, resistors are typically specified to have twice the needed wattage dissipation that the circuit produces) 1% resistors have three bands to read digits to the left of the multiplier.  They have a different temperature coefficient in order to provide the 1% tolerance.
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