
Ohm’s Law with Batteries
The fundamental relationship among the three important electrical quantities current, voltage, and resistance was discovered by George Simon Ohm. The relationship and the unit of electrical resistance were both named for him to commemorate this contribution to physics. One statement of Ohm’s law is that the current through a resistor is proportional to the voltage across the resistor. In this experiment you will test the correctness of this law in several different circuits using a Current & Voltage Probe System and a calculator. 

	Electrical Quantity
	Description
	Unit
	Water Analogy

	Voltage or 

Potential Difference
	A measure of the Energy difference per unit charge between two points in a circuit.
	Volt (V)
	Water Pressure

	Current
	A measure of the flow of charge in a circuit.

	Ampere (A)
	Amount of water flowing

	Resistance
	A measure of how difficult it is for current to flow in a circuit.
	Ohm (()
	Measures how difficult it is for water to flow in a pipe.


Electrical quantities can be difficult to understand because they cannot be observed directly.  To clarify these terms, some people compare electrical circuits to water flowing in pipes.  The chart above shows the three electrical units we will study in this experiment.

OBJECTIVES

· [image: image4.jpg]


Determine the mathematical relationship between current, potential difference, and resistance in a simple circuit.

· Compare the potential vs. current behavior of a resistor to that of a light bulb.

· Discover the difference in A, C, D, AA, 9-volt, and 6-volt batteries.

MATERIALS
LabPro System

TI-83+ graphing calculator

Current & Voltage probes

Vernier adapter cables

Resistors (about 10 and 50 ()

Wires

Clips to hold wires

Light bulb (6.3 V)

Batteries (D, C, A, AA, 9-volt, 6-volt)

PROCEDURE

1. Connect CH 1 on the Dual Channel Amplifier to channel 1 on the LabPro unit. Connect CH 2 to channel 2. Connect a Current Probe to PROBE 1 on the Dual Channel Amplifier. Connect a Voltage Probe to PROBE 2. Use the black link cable to connect the LabPro unit to the calculator. Firmly press in the cable ends.

2. Turn on the LabPro unit and the calculator. Press APPS then 3: DataMate.

3. The LabPro will automatically sense which probes are connected. 

· Press 1: SETUP to zero the current probe.
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Press 3: ZERO.

· Press 1: CH1 Current then ENTER to zero the current probe.

· Connect the voltage probe ends.

· Press 1: SETUP to zero the voltage probe.

· Press 3: ZERO.

· Press 2: CH2 Voltage then enter to zero the voltage probe.

4. With the battery inserted, connect the D battery case, 10-( resistor, wires, and clips, as shown in Figure 2. Take care that the positive lead from the power supply and the red terminal from the Current & Voltage Probe are connected as shown in Figure 1. Note: Attach the red connectors electrically closer to the positive side of the power supply. Have your teacher check the arrangement of the wires before proceeding.

5. The current and voltage readings are shown on the main screen, updated about once a second. Place the battery in the case. Monitor the readings on your calculator.

6. Record the value of the voltage and current in the Data Table.

7. Hook up the circuit with the C battery case and repeat.

8. Repeat this process with the A, AA, 9-volt and 6-volt batteries.

9. Repeat all of the batteries using the 50-ohm resistor and then the light bulb.

10. Divide the volts by the current and record in the proper column.

DATA TABLE

	10 ( Resistor

	
	Voltage (volts)
	Current (amps)
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	AA
	
	
	

	A
	
	
	

	C
	
	
	

	D
	
	
	

	6-volt
	
	
	

	9-volt
	
	
	

	50 ( Resistor

	
	Voltage (volts)
	Current (amps)
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	AA
	
	
	

	A
	
	
	

	C
	
	
	

	D
	
	
	

	6-volt
	
	
	

	9-volt
	
	
	


	Light Bulb

	
	Voltage (volts)
	Current (amps)
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	C
	
	
	

	D
	
	
	

	6-volt
	
	
	

	9-volt
	
	
	


ANALYSIS

1.
Compare the resistance and the volts/current for each battery.

2.
What is the difference between each battery?

3.
Why do you think that different batteries are used?

4.
Do your resistors follow Ohm’s law? Base your answer on your experimental data.

5.
Does your light bulb follow Ohm’s law? Base your answer on your experimental data.

6.
What is the resistance of the light bulb?

EXTENSIONS

1.
To investigate the effect of batteries hooked in parallel, choose two of the batteries and connect the red wires from each, then the black wires from each. Connect the 10 ohm resistor to the wired batteries as shown in Figure 1.  

	
	Voltage (volts)
	Current (amps)

	Series
	
	

	Parallel
	
	


Record the voltage and current in the data table.

2.
To investigate the effect of batteries connected in series, connect the double battery case to the 10 ohm resistor as in Figure 1.  Record the voltage and current in the data table.

3.
What is the difference between connecting batteries in series and parallel?
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Figure 1





Portions of this lab were taken from “Physics with CBL” copyright 1998 by Vernier Software  and published by Vernier Software & Technology. Reproduced with permission.
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Figure 2
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