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Activity 22
Ohm’s Law: Current, Voltage, Resistance
PS-2826

Ohm’s Law: Current, Voltage, Resistance

	Electricity: Ohm’s Law, current, voltage, resistance 
	GLX setup file: ohm’s law


	Qty
	Equipment and Materials
	Part Number

	1
	PASPORT Xplorer GLX
	PS-2002

	1
	PASPORT Voltage-Current Sensor
	PS-2115

	1
	CASTLE Kit
	EM-8624A

	4
	‘D’ Cell
	PI-6602

	2
	Alligator Clip Adapters
	SE-9756


Purpose

The purpose of this activity is to measure the voltage across a resistor and the current through the resistor as the voltage is changed. 
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Background

In the early 1800’s, Georg Simon Ohm discovered a fundamental relationship of the current through a circuit, the voltage across the circuit, and the resistance of the circuit. 

Prediction

How would the current through a circuit consisting of a voltage source and a resistor change as more D cells are added to the circuit? 

Preview
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Use a PASPORT Voltage-Current Sensor to measure the voltage across a resistor and the current through a resistor as the voltage is increased. Use the Xplorer GLX to record and display the voltage and current. Graph the voltage versus the current. 
Safety Precaution

· Follow all directions for using the equipment.

· The resistor can get very hot. Be careful not to touch the resistor when the circuit is closed.

Procedure

GLX Setup

1. Turn on the Xplorer GLX ([image: image1.png]


) and open the GLX setup file labeled ohm’s law. (Check the Appendix at the end of this activity.)

· The GLX displays Voltage (V) versus Time (s). The setup file has a Table for ‘current (a)’ and ‘voltage (v)’ and also a Graph with the same quantities. 

2. Plug the PASPORT Voltage-Current Sensor into a sensor port on the top of the GLX.
3. Press [image: image2.png]


 to go to the Home screen. Select Digits and press [image: image3.png]


 to activate your choice. 

4. The Digits screen shows Current (A) and Voltage (A). 
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Equipment Setup

1. Put one D cell into the battery holder (from the CASTLE Kit).
2. Set up a circuit with a 10 ohm (10 Ω) resistor, the PASPORT Voltage-Current Sensor, and the voltage source as shown. Record the value of the resistor’s resistance in the Data Table.
· Be careful to connect an alligator clip to a spring in the battery holder as shown. 

5. Leave one clip disconnected until you are ready to collect data.
6. Put alligator clip adapters on the ends of the voltage probes and connect the voltage probes to the ends of the resistor.

Record Data

· NOTE: The procedure is easier if one person handles the equipment and a second person handles the Xplorer GLX.

One D Cell
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Connect the clip to the voltage source to complete the circuit. Press Start ([image: image4.png]


) on the GLX to start recording data. 

8. Record the values of the current and the voltage in the Data Table in the Lab Report section. 
9. Press [image: image5.png]


 to stop data recording. Disconnect the clip to the voltage source to open the circuit.

Two D Cells
10. Put another D cell into the battery holder.

11. Connect the clip to the voltage source to complete the circuit. Press [image: image6.png]


 to start recording data. 

12. Record the values of the current and the voltage in the Data Table. 

13. Press [image: image7.png]


 to stop data recording. Disconnect the clip to the voltage source to open the circuit.

Three and Four D Cells
14. Repeat the procedure for three D cells and then for four D cells.

15. Disconnect the clip to the voltage source to open the circuit.

Analysis

Create a graph of voltage versus current with voltage on the vertical axis, and determine the slope of the best-fit line on the graph.
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To create a graph of voltage versus current, start with a table where you can enter your data. Press [image: image8.png]


 to enter the Home screen. Press F2 under the Table icon to open the Table screen. 

· The Table screen has two columns labeled ‘current (a)’ and ‘voltage (v)’.

17. Use the arrow keys to select the first cell under ‘current (a)’. Press F2 (Edit Cell) to make the cell active for editing. Use the alphanumeric keys to enter your first value of Current from your Data Table. Press [image: image9.png]


 to activate your entry.

· The next cell in the column is automatically selected. 

18. Enter your next value of Current and press [image: image10.png]


 to activate your entry (and automatically select the third cell). Continue to enter the rest of your values for Current and press [image: image11.png]


 each time to activate your entry and select the next cell. 

19. Press Esc ([image: image12.png]


) and use the arrow keys to select the first cell under ‘voltage (v)’. Press F2 to make the cell active for editing. Use the alphanumeric keys to enter your first value of Voltage from your Data Table. Press [image: image13.png]


 to activate your entry (and automatically select the next cell in the column).

20. Enter the rest of your values for Voltage and press [image: image14.png]


 to activate each entry (and automatically select the next cell).
21. When you are finished, press [image: image15.png]


 to return to the Home screen.

22. Press F1 to open the Graph screen.
· [image: image28.png]10:24:15AM 07/25/06  ohmslaw GO Cle
78 78
current () voltage ()
[N 0.00
2
3
4
5
6
7
8

Statistics ]

Edit Cell

Edit

~Tables




The graph has ‘voltage (v)’ on the vertical axis and ‘current (a)’ on the horizontal axis. 

23. Press F3 ([image: image16.png]


) to open the ‘Tools’ menu and select ‘Linear Fit’. Record the value of the slope in the Data Table.

24. Sketch your graph of voltage versus current in the Lab Report.

Extension
Repeat the procedure with a different resistor.

Repeat the procedure with a light bulb instead of a resistor. NOTE: If you use a light bulb from the CASTLE Kit, do not use four D cells in the voltage source.

Record your results and answer the questions in the Lab Report section.

Appendix: Opening a GLX File

To open a specific GLX file, go to the Home Screen ([image: image17.png]


). In the Home screen, select Data Files and press [image: image18.png]


 to activate your choice. In the Data Files [image: image29.png]9:55:29 AM 07/25/06 __ohms lawdata 3@ B
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screen, use the arrow keys to navigate to the file you want. Press [image: image19.png]


 to open the file. Press the Home button to return to the Home Screen. Press [image: image20.png]


 to open the Graph.

Lab Report – Activity 22: Ohm’s Law: Current, Voltage, Resistance

Name ________________________________ Date ___________

Prediction

How would the current through a circuit consisting of a voltage source and a resistor change as more D cells are added to the circuit? 

Data

[image: image30..pict]Sketch a graph of voltage versus current. Include units and labels for your axes.

Data

	Item
	Value

	Resistor resistance
	

	Slope of Linear Fit
	

	Percent difference
	


Data Table

	Item
	Current (A)
	Voltage (V)

	One D cell
	
	

	Two D cells
	
	

	Three D cells
	
	

	Four D cells
	
	


Calculations

Calculate the percent difference between the resistor’s value and the slope of the Linear Fit from the graph of voltage and current.

Questions

25. The ratio of voltage to current is the resistance. Compare the resistor’s resistance to the slope of the Linear Fit of your graph.
26. What is the physical meaning of the slope from your graph? 

27. Write an equation that relates current, I, voltage, V, and resistance, R, based on your results. 

Problems

28. If the voltage source provided 4 volts, and the resistor’s resistance is 10 ohms (10 Ω), what current would the Voltage-Current Sensor measure?

29. A 330 ohm (330 Ω) resistor is connected to an unknown voltage source. The Voltage-Current Sensor measures a current of 0.50 amps (0.50 A). What is the voltage of the voltage source? 












Fig. 4: Two D cells
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Georg Simon Ohm








Fig. 1: Digits screen





Fig. 6: Select ‘Graph’








Fig. 5: GLX Table





Fig. 3: Equipment setup
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