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Objective:  The purpose of this lab is to investigate the relationship among resistance, voltage, and current in a simple circuit.

Data Tables:
	Resistor 1
	Voltage (V)
	Current (A)
	
	Resistor 2
	Voltage (V)
	Current (A)

	1
	
	
	
	1
	
	

	2
	
	
	
	2
	
	

	3
	
	
	
	3
	
	

	4
	
	
	
	4
	
	


	Resistor 1 and 2 in Series
	Voltage (V)
	Current (A)
	
	Resistor 1 and 2 in Parallel
	Voltage (V)
	Current (A)

	1
	
	
	
	1
	
	

	2
	
	
	
	2
	
	

	3
	
	
	
	3
	
	

	4
	
	
	
	4
	
	


Data Analysis:
Step 1:  Plot your results for both trials on one graph, where V is on the y-axis, and I is on the x-axis.  If you would like, you may use Excel or another spreadsheet program.  Don’t forget to label your axes and provide a 

Step 2:  Draw a best-fit line for the data collected from each resistor, using different colors for each line.  I will take off 1,000,000 points if you don’t use different colors.  Alternately, you may use the linear regression tool on a spreadsheet.  Provide a key to your use of colors (i.e., blue = resistor 1).
Step 3:  Calculate the slope of the plot for each resistor or combination of resistors.  SHOW ALL YOUR WORK:
Conclusions (BIG IDEAS): 

What do the slopes of these graphs represent?  What are the units for the slopes?

What happens to the current in a circuit if the voltage is increased, though resistance stays the same?

What happens to the current in a circuit if the resistance is increased, though voltage stays the same?

Rank the resistance of the single resistors and the combinations of resistors in order of increasing resistance.  
Write an equation that relates the resistance of two resistors in series to the resistances of the individual resistors:
Write an equation that relates the resistance of two resistors in parallel to the resistances of the individual resistors:  (Find the answer using a textbook or other source if you can’t see the relationship easily).

Equipment:

Ammeter

Voltmeter

Connecting Wires

Power Supply

Two “Unknown” Resistors

Procedure:
(1) Select one of the resistors, and using connecting wires, set up your circuit according to the diagram.  

(a)
With a piece of wire, connect the positive (red) terminal of the power supply to the positive (red) terminal of the ammeter.

(b)
With a piece of wire, connect the negative (black) terminal of the ammeter to one end of the resistor.

(c)
With a piece of wire, connect the other end of the resistor to the negative (black) terminal of the power supply.  NOTE: You should see the needle of the ammeter register a current.

(d)
Connect the voltmeter across the resistor, so that the positive (red) terminal is closest to the positive side of the power supply.

(2)
Record the current reading from the ammeter, and the voltage reading from the voltmeter.  NOTE:  Don’t record the voltage from the power supply, as they are not always correct.

(3)
Change the voltage by turning the dial on the power supply.

(4)
Repeat steps (2) and (3) to collect seven more data sets (for a total of six data sets).

(5)
Change out the resistor, and repeat steps (1) through (4).

(6)
Connect Resistor 1 and Resistor 2 in series, and repeat steps (1) through (4).

(7)
Connect Resistor 1 and Resistor 2 in parallel and repeat steps (1) through (4).

Equipment:

Ammeter

Voltmeter

Connecting Wires

Power Supply

Two “Unknown” Resistors

Procedure:
(2) Select one of the resistors, and using connecting wires, set up your circuit according to the diagram.  

(a)
With a piece of wire, connect the positive (red) terminal of the power supply to the positive (red) terminal of the ammeter.

(b)
With a piece of wire, connect the negative (black) terminal of the ammeter to one end of the resistor.

(c)
With a piece of wire, connect the other end of the resistor to the negative (black) terminal of the power supply.  NOTE: You should see the needle of the ammeter register a current.

(d)
Connect the voltmeter across the resistor, so that the positive (red) terminal is closest to the positive side of the power supply.

(2)
Record the current reading from the ammeter, and the voltage reading from the voltmeter.  NOTE:  Don’t record the voltage from the power supply, as they are not always correct.

(3)
Change the voltage by turning the dial on the power supply.

(4)
Repeat steps (2) and (3) to collect seven more data sets (for a total of six data sets).

(5)
Change out the resistor, and repeat steps (1) through (4).

(6)
Connect Resistor 1 and Resistor 2 in series, and repeat steps (1) through (4).

(7)
Connect Resistor 1 and Resistor 2 in parallel and repeat steps (1) through (4).
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