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AP Physics– Building simple circuits &Ohm’s Law  

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]
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  This is a lot like a light switch.                                                         Anything, which can be moved up or down to open or close the circuit.
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 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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Part I- Ohm’s Law

1. Obtain a resistor with the code Brown-Black-Brown and record its resistance in the data table.

2. Place the resistor into a pair of springs.

3. Attach wires from the resistor to each terminal of ONE of the batteries.

Draw this circuit below ( Include meters)
4. Setup your voltmeter with one wire attached to the BLACK terminal and one wire attached to the 3V terminal. You will read the scale using the BOTTOM set of numbers. If at any point and time the needle goes ALL THE WAY to the right. Move the wire attached to the 3V terminal to the 10V terminal. This will allow you to measure a larger voltage should the voltage exceed 3 V. 

5. Measure and record the voltage ACROSS the 2 resistor springs and record this value. The wire coming from the red terminal should be use to measure the voltage coming from the POSITIVE end of the battery. The wire coming from the black terminal is for the NEGATIVE end.

6. Setup your ammeter with one wire attached to the BLACK terminal and one wire attached to the 50 mA terminal. You will read the scale using the MIDDLE set of numbers. If at any point and time the needle goes ALL THE WAY to the right. Move the wire attached to the 50 mA terminal to the 500 mA terminal. This will allow you to measure a larger current should the current exceed 50 mA. 
7. Remove the wire going from the negative terminal of the battery to a resistor spring.

8. Measure and record the current between these 2 points where the wire was previously.

9. Repeat steps 4-8 except this time attach the second battery.

Draw this circuit below ( Include meters)

Part II – 2 Resistors    
1. Obtain the following coded resistors and record their value in the data table.

Brown-Black-Brown
Green-Blue-Brown
   
2. Place the resistors one after another in the springs so that it looks like a straight line of resistors. ( Note: The total resistance is the sum)
3. Attach a wire from the end of one resistor to a terminal of ONE battery. Attach the end of the second resistor to the other terminal to complete the circuit.

Draw this circuit below ( Include meters)

4. Measure and record the voltage ACROSS the 2 springs on the end of resistors and record this value.

5. Repeat steps 6 – 9 from Part II. 

Data Table – Part I

	Trial 1
	Resistance
	Voltage
	Current

	1
	
	
	

	2
	
	
	


Data Table – Part II

	Trial 1
	Resistance
	Voltage
	Current

	1
	
	
	

	2
	
	
	


In part I and II, what did the voltages do from trial 1 to trial 2?

In part I and II, what did the currents do from trial 1 to trial 2?

In part I and II, what did NOT CHANGE from trial 1 to trial 2?

What kind of relationship is there between voltage and current?

Write the proportionality for voltage and current?

When making a formula, what must you add?

According to your answer above, what do you think plays this role?

Write the formula for Ohm’s Law below

