AP Physics – Watt’s my Bulb Lab

Name_________________________________________________________Per___

In this lab you will explore series and parallel circuits and assess the differences between them.  

Part 1:  Predictions.
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Suppose you have two circuits, a parallel circuit and a series circuit.   Each has the same voltage source – 120 V ac and each circuit has three light bulbs; a 40 W bulb, a 60 W bulb, and a 100 W bulb.  A circuit diagram for each is shown above.  In circuit A the bulbs are in parallel with one another while in circuit B the bulbs are in series.  Using what you know about circuits, resistance, voltage, current, etc. make the following predictions.  Give reasons for each of the predictions.  Enter your predictions and your analysis in the space provided.

A. In circuit A which of the three bulbs will be the brightest?  Which bulb will be the dimmest?

B. In circuit B which of the three bulbs will be the brightest?  Which bulb will be the dimmest?

Part 2:  Exploring.

You and your lab partner will be provided with a board which has three light bulbs – a 40 W bulb, a 60 W bulb, and a 100 W bulb.  Patch cords can be used to connect the bulbs so that they are in a parallel circuit or in a series circuit.  These circuits can then be used to test your predictions.

SAFETY:  ELECTRICAL SAFETY IS OF PARAMOUNT IMPORTANCE.  DO NOT MAKE ANY CONNECTIONS OR COME IN CONTACT WITH EXPOSED ELECTRICAL WIRING OR CONTACTS WHEN THE CIRCUIT BOARD IS ENERGIZED.  WHENEVER YOU ARE FIDDLING WITH THE CIRCUIT, HOLD THE ELECTRIC PLUG IN ONE OF YOUR HANDS.  THIS WILL ENSURE THAT THE CIRCUIT IS SAFE TO TOUCH.

A. Parallel circuit.  Construct a parallel circuit.  Before you energize the circuit, have your beloved instructor inspect it.  Once it’s been approved you can go ahead and plug the cord in and make your observations.

Observations:

B. Series circuit.  Construct a series circuit.  Once again, obtain the approval of your beloved instructor before you energize the circuit.  Conduct the test.

Observations:

Part 3:  Making Sense of the Experiment.  In this section you will reflect on the results you observed.  For each of the circuits explain why the brightness of the bulbs did what they did. Make use of your knowledge of the scientific concepts of electrical power, series and parallel circuits, current, voltage, resistance, and Ohm’s law (or any other knowledge that you possess) to explain the results.  Use additional paper if necessary.

Part 4:  Extend the concept.
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Here are three additional circuits.  Determine which bulb will be the brightest in each of the individual circuits.  Which bulb out of all three of the circuits will be the brightest?   Support your answers. 
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