PhET Parallel and Series Circuits Lab

Student Learning Goals:
· Students will be able to construct series and parallel circuits.

· Students will be able to describe conceptually how adding resistors to a circuit will change the current through and the power output from a light bulb.

Using the circuits site:

· To add a component: click and drag the component to the work area.

· To remove a component: right click on the middle of the component.

· To disconnect a wire: right click on one of the ends of the wire where it is hooked up to a component.

· To change the resistance of a bulb or resistor: right click on the component and choose “change resistance”.  It works best if you type in a new resistance rather than using the sliding scale.

Series and Parallel circuits

Construct a simple circuit using a light bulb and a switch.

1. What do the blue dots represent in the picture?

2. Take note of the current and the intensity of the light.

Add another light bulb in series to the circuit.

3. What happens to the current when the second bulb is added?  Explain why this happens.

4. What happens to the intensity of the bulbs now that there are 2 bulbs?  Explain why this happens.

5. Predict what would happen if you increased the resistance of one of the bulbs (so they are no longer the same resistance).

Now change the resistance of one of the bulbs so that it is twice the resistance of the other bulb.  

6. What happened to the current flowing from the battery?

7. What happens to the intensity of the two light bulbs?  Explain why this happens.

Change the circuit so that the two bulbs are in parallel rather than in series.  

8. What happens to the current when the second bulb is added?  Explain why this happens.

9. What happens to the intensity of the bulbs now that there are 2 bulbs?  Explain why this happens.

10. Predict what would happen if you decreased the resistance of the one bulb so they are the same resistance again.

Now change the resistance of one of the bulbs so that it is the same resistance as the other bulb.  

11. What happened to the current flowing from the battery?

12. What happens to the intensity of the two light bulbs?  Explain why this happens.

Combination Circuit

Now hook up the circuit as shown in the schematic.  Make sure the resistance on all bulbs is equal.

(Draw a circuit that shows resistors R2 in parallel to R3 and R4 while this arrangement is in series with R1.)

13. What happens to the bulb intensities when R1 is removed from the circuit?

Explain why. 

14. What happens to the bulb intensities when R2 is removed from the circuit?

Explain why.

15. What happens to the bulb intensities when R3 is removed from the circuit?

Explain why.

16. What happens to the bulb intensities when R4 is removed from the circuit? Explain why.

Now use the voltmeter to determine the potential difference across each bulb in the circuit. 

17. Write the values for each in the schematic at the top of this section.

18. How do these values relate to the light intensities that you noted earlier?

Now use the ammeter to measure the currents through each bulb.

19. Record these currents on the wires in the schematic above. 

20. How do these values relate to the light intensities that you noted earlier?

21. Create your own combination circuits.  Notice what happens to the currents and bulb intensities in your circuits.  Identify some rules that you believe govern all combination circuits.

Extension 1:  Short Circuits

A short circuit is an alternate path that does not go through a resistor.

22. Predict what will happen to the intensity of the bulbs when there is a short circuit in a series circuit?

23. Predict what will happen to the intensity of the bulbs when there is a short circuit in a parallel circuit?

Hook up a short circuit on each type of circuit and explain what happens and why it happens.  The 

24. Short circuit in series circuit:

25. Short circuit in parallel circuit:

Extension 2:  Adding another battery

Problem:  If a circuit uses more than one battery how should you arrange the batteries?  

To help solve this question, first create a simple circuit with one light bulb and try the following:  

26. In the circuit use two batteries in series so that the two negative ends are attached to each other.

a. What happens to the current through the light bulb?

b. What happened to the intensity of the light bulb?

c. Give a possible explanation that would support your observations.

27. Now rearrange the batteries so that they are in series, positive end to negative end.  

a. What happens to the current through the light bulb?

b. What happened to the intensity of the light bulb? 

c.  Give a possible explanation that would support your observations.

28. Rearrange the batteries so that they are in parallel (positive ends on the same side).

a. What happened to the current through the light bulb?

b. What happened to the intensity of the light bulb? 

c. Give a possible explanation that would support your observations.

29. Rearrange the batteries so that they are in parallel this time with one positive end and one negative end on the same side.

a. What happened to the current through the light bulb?

b. What happened to the intensity of the light bulb? 

c. Give a possible explanation that would support your observations.

30. You are designing the circuit for an electronic devise (like an MP3 player for example)

a.  What would be the benefit of having the batteries in series?

b. What would be the benefit of having the batteries hooked up in parallel?

