Ohm’s Law Lab
In this lab, you will gain an understanding of Ohm’s Law, circuits, resistors, and batteries. You will also sharpen your graphing skills and learn how to use a multimeter.
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1. Using the Multimeter:
A. Set the Multimeter for the least sensitive reading for the quantity you are measuring. For voltage, this is turned just to the left of “OFF”. For resistance, this is at 20MΩ. For current, this is at DC 200mA. Do Not use the AC settings on the meter, as we will be working with DC only.
B. To measure voltages, touch the ends of the probes to the two points you wish to measure a voltage across. If you do not put the red wire on the positive side of the circuit, the voltage will read negative. Turn the dial until the voltage is in the range of the circuit.
C. To measure resistances, just touch each end of the resistor with the ends of the probes. Turn the dial until the resistance is in the range you need.
2. Setting Up and Measuring the Circuit:
A. Set up the circuit as shown in the diagram below. Do not connect the negative (-) terminal until you are ready to measure voltages and currents.
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B. Put the terminals of the meter on the battery terminals, with the voltage setting on 20V. Connect the circuit to the battery briefly and record the voltage (with the meter) and the current (with the galvanometer) with the circuit connected. Disconnect the circuit.

3. Filling out the Table:
A. Record the voltage and current you got for one battery in the appropriate box in the table.

B. Record the color bands on the resistor in the box in the data table. This is very important.
C. Replace the one battery with two batteries (in series) and repeat step 2 for this setup. Record your data in the table.

D. Repeat C for three, four, and five batteries.

4. Choose two more resistors and repeat steps 2 and 3 for each one.

5. Data Analysis:

A. Graph Voltage (y) vs. Current (x) for each resistor.

B. Draw a line of best fit for each resistor.

C. Calculate the slope of the line of best fit for each resistor and record it in the results table.

D. Find the accepted value for each resistor by decoding the color bands. Consult the handout for this.

E. Calculate a percent error for each resistor. Remember that:

Percent Error = |Theoretical - Experimental| x 100%




   Experimental 

Data Table

	
	Voltage 

Resistor 1
	Current Resistor 1
	Voltage Resistor 2
	Current Resistor 2
	Voltage Resistor 3
	Current Resistor 3


	1 Battery

 
	
	
	
	
	
	


	2 Batteries


	
	
	
	
	
	


	3 Batteries


	
	
	
	
	
	


	4 Batteries


	
	
	
	
	
	


	5 Batteries


	
	
	
	
	
	


	Color Bands


	
	
	
	
	
	



Results Table
	Resistor #
	Resistance (from color bands)
	Slope of Graph of V vs. I
	Percent Error

	1
	
	
	

	2
	
	
	

	3
	
	
	


Questions:

1. What errors may be present in this experiment? Which ones do you think are most responsible for your % error?
2. How does this experiment test Ohm’s Law?
3. What improvements could you make to this experiment?

Group reports are due. 

For a 3 – Fill in all data and answer all questions correctly on this handout and pass in.



Probe leads- here for resistance and voltage





Red probe here for current





	           OFF


	1000V	    750V      AC


 DC        200V                    200V


    20V		          20V


      2V		           2V


200mV		           200mV


   200μA		             20MΩ


      2mA		            2MΩ


     20mA		         200KΩ


         200mA	       20KΩ


		     2KΩ


 200Ω





Make this connection last. 





Resistor with color bands





6V battery





Galvanometer








