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AP Physics C – Ohm’s Law

Purpose: To calculate the resistance of 2 resistors, and see if, when connected in series, they act as a single resistor equal to the sum of the two.

Materials: Power supply, DMM ( Digital Multimeter), ANALOG ammeter, alligator clip wires, Pasco Circuit Board, resistors
Pre-lab – Identifying resistors and understanding how to use the mulitmeter

The resistance of a resistor is printed on it using a color code. The chart below will aid you in effectively identifying the correct resistor to use.

The Symbol for resistance is R and the unit is the OHM or the Greek letter “”
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What is the resistance of a resistor with the color code of Red-Green –Brown?

What is the resistance of a resistor with the color code of Orange-Red –Yellow

Circuit Symbols
Battery  [image: image2.png]Hif



    This symbol is actually for TWO batteries. The long line is positive and the short line is negative. To connect the two batteries a wire must run from the long line to the short line in the middle of the picture.
Resistor  [image: image3.png]


              
Switch  [image: image4.png]o



  This is a lot like a light switch. Anything which can be moved up or down to open or close the circuit.
Ammeter  [image: image5.png]


 This device measures the CURRENT(Symbol = I_) in Amps(Unit). The ammeter always replaces a wire in a circuit. It will always replace the wire, which leads to the device you want to measure. The red wire is positive and the black wire is negative.
Voltmeter  [image: image6.png]


 This device measure the VOLTAGE(Symbol = V) in Volts(Unit)
The voltmeter is always placed on the OUTSIDE of a device. It never replaces a wire. The red wire is positive and the black wire is negative.

“Rule of Thumb”

VOLTAGES ARE MEASURED ACROSS DEVICES AND CURRENTS ARE MEASURED THROUGH DEVICES!!

(See diagram below)
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Notice in the circuit to the left the ammeter replaces a wire that normally went straight to a resistor.

Build the following circuits and then show them to your instructor for initials
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Procedure

1. Assemble the circuit as shown to the left with R1 being a brown-black-brown resistor.

2. Set your power supply at 20V ( Use your DMM to verify it’s voltage)

3. Measure and record the voltage ACROSS R1 and the current THROUGH R1.

4. Repeat step #3 by lowering the voltage on the power supply by 3 volts. Note: You still need to measure the voltage ACROSS R1. 

5. Repeat #4 for a range of 20V – 5 V.

6. Make a graph with voltage on the y-axis and current on the x-axis.

7. Do a linear regression to determine the SLOPE of the graph.

8. Repeat steps 1-7 with a SINGLE second resistor R2, being orange-orange-brown. 

9. Repeat steps 1-7 with BOTH RESISTORS wired in series (one after another).

Data Table

	R1 =

(Coded Value)
	R2 =

(Coded Value)
	R(total) = 

(Coded Value)

	Voltage
	Current
	Voltage
	Current
	Voltage
	Current

	20V
	
	20V
	
	20V
	

	17V
	
	17V
	
	17V
	

	14V
	
	14V
	
	14V
	

	11V
	
	11V
	
	11V
	

	8V
	
	8V
	
	8V
	

	5V
	
	5V
	
	5V
	

	Slope =
	Slope = 
	Slope = 


What is the relationship between VOLTAGE and CURRENT?

What would this relationship look like as a proportionality?

To make an equation out of a proportionality, what must you add?

What do you think plays this role according to your answer above?

Based on these ideas, what do you think the EQUATION for OHM’S LAW is?

Calculate your percent error for EACH TRIAL using your experimental resistance (slope) and your theoretical resistance (code). What are some factors that contribute to our error?
What conclusions can you draw from the SLOPE of the last trial compared to the slopes of the other trials?

