AP Physics - Ohm's Law Lab
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I think, therefore I have an advantage over my husband.  --  Susan Burns
Mission:  Explore series and parallel circuits, Ohm’s law, and electric power.

Procedure:  Obtain the circuit board, resistors, and multimeter from your physics pal, the beloved Physics Kahuna.  Please to not lose any of these components.  The Physics Kahuna politely requests that you return them in good shape.  Also, please to operate the multimeter properly as you have been taught.  Instructions on the multimeter, reading resistor codes, and using the circuit boards is attached as a separate document.

Part 1, Series Circuit:  

1. Select three different resistors and measure the resistance of each of them.  Later you will compare the actual resistance with the resistance indicated by their color bands.  

2. Make a series circuit with the resistors.  Connect the power supply to the circuit and turn it on.  Adjust the voltage so that it reads five volts.  

3. Measure the voltage drop for each resistor and for the total circuit.

4. Measure the total current provided by the power supply and then measure the current through each of the resistors.

Part 2, Parallel Circuit:

1. Construct a parallel circuit with the same three resistors.  Connect the power supply to the circuit and apply the same voltage as in the previous part, five volts.

2. Measure the voltage drop for the entire circuit and for each resistor.

3. Measure the total current provided by the power supply and then measure the current through each of the resistors.

Part 3, Combination Circuit:

1. Construct a circuit that has one of the resistors in series with the other two.  These two will be in parallel with one another.  Connect the power supply to the circuit and apply the same voltage as in the previous parts, five volts.

2. Measure the voltage drop for the entire circuit, for the resistor that is in series, and for the two resistors that are in parallel.

3. Measure the total current provided by the power supply and then measure the current through each of the resistors.

Calculations:  Calculate the following:

1. Using the measured voltage and resistance calculate the current flowing through each resistor in each circuit.

2. Calculate the power dissipated for each resistor in each of the circuits using your measured values. 

3. Add the voltage drops in the series circuit.

4. Sum the current through each resistor in the parallel circuit.

5. Add the voltage drops in the combination circuit.

6. Sum the current through each of the parallel resistors in the combination circuit.

Conclusions:  In your lab conclusions address the following topics:

1. Compare the stated resistance with the measured value.  Were they the same?

2. Compare the calculated current to the actual measured current for each of the circuits.

3. In the series circuit did the sum of the voltage drops for each resistor equal the total voltage?

4. In the parallel circuit was the voltage drop for each resistor the same?

5. In the parallel circuit was the sum of the currents through each leg equal to the total current supplied by the power supply?

6. In the combination circuit, did the sum of the voltage drops equal the total voltage?

7. In the combination circuit, did the sum of the currents through the two parallel resistors equal the total current in the circuit?

8. Compare the results you obtained for the power dissipated by the resistors for the various circuits to the light bulb brightness lab.  Comment on the insights this provides to the previous activity.

Lab Equipment Helpful Info

Circuit Board:  Observe the circuit board.  The two springs in each square colored area are connected to each other.  You make circuits by placing the leads of a component into the springs of one area and the springs of another.  You can also run small wires from one square to another.

Measuring Resistance:  Ohmmeters measure resistance.  The multimeter has just that function.  The resistance of a component cannot be measured when it is in a circuit.  The ohmmeter should not be applied to an energized circuit.  The component must be removed from the circuit.  Then and only then can one measure its resistance.  The Physics Kahuna supposes that it must be one of those privacy deals.  Actually the ohmmeter provides a small current that flows through the component.  From this, the resistance is determined by the circuitry in the meter. 

Measuring Voltage:  The multimeter also has a voltmeter function.  The voltmeter has a very large resistance and is placed in parallel with the component whose voltage drop you desire to measure.  Because of the large resistance, very little (like almost nothing) current flows through the meter but it experiences the same voltage as the component.  Thus it does not change anything in the circuit  as it makes the measurement.  So measure voltage by placing the meter in parallel with component.  This will give you its voltage drop.

Measuring Current:  The multimeter also has an ammeter function.  The ammeter must be placed in series with the component whose current it is that you desire to measure.  The ammeter has a very small resistance and does not have an appreciable voltage drop.  The ammeter function has a different input than does the voltmeter and ohmmeter function.  You have to move the red measurement lead from the “V(” input jack to the one for current.  The ammeter is protected with a fuse, so it is important that it not be overloaded – the fuse would blow and you couldn’t measure current no more.  There are two inputs for current.  ALWAYS start with the “10 A” input.  Select the “10 A” scale, then, if the current is very small and you get no reading (zero), move the jack to the smaller current input which is labeled “mA”.  Adjust the scale to get the best reading.  

Resistor Color Codes:  The table below shows you the key to the color bands on the resistors.




Using the color codes:  Each resistor has four color bands.  These bands tell you what the resistance is supposed to be.  Imagine that you have a resistor that has these bands --  red, yellow, green, and gold.  The first color band, red, tells you to write down a “2”.  If it had been blue, you would write down a “6”.  But it’s red, right?  Anyway, the second band is yellow.  This tells you the second number to write down.  For yellow you write down a “4”.  Next we get to the third band, which is green.  This tells you the number of zeros to put after the first number.  For green you write down five zeros. So using the color bands, here’s what we get:  the first two numbers (from red and yellow) are 24.  The third color, green, means five zeros, so you get 2 400 000 (.  The fourth band, the gold one, means that the value will be within 5 % of the 2 400 000 (.  All there is to it.
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