PhET Exploration
Circuit Construction Kit: DC & AC
KEY

Procedure and questions

9. It doesn’t matter where the current chart is connected in the series circuit.  

10. The current flow throughout is the same.

11. 2 voltage vs. time graphs and an electric current vs. time graph should be drawn here. 

12. The three graphs should have the following shape.
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Just as you close the switch, currents should start flowing simultaneously and quickly throughout the circuit.
There should be an electric potential difference (voltage) set up quickly across the resistive elements (light bulb and resistor) in the circuit.  
Graphs should return to zero quickly when the switch is opened since there is no longer an electric potential difference to drive current through the circuit..

13. The light came on quickly just like at home.

14. The simulation assumes electron current flow.

17. Inductors oppose changes in electric current through them while resistor just oppose current flow.
18.
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19. The voltage across the inductor appeared quickly just as with the resistor.
20. The current graph increased very gradually and did not return to zero as quickly.
       The voltage across the bulb also increased very gradually and did not return to zero as quickly.
21. The inductor fights (slows) the build up in current. This makes the inductor look like it has a high resistance at the start. This result is a high voltage across it to begin with. 

22. Bulb brightness depends on the current through it and the current increased slowly.

23. The spike appeared on the voltage chart.
24. It was a negative spike and it occurred when the circuit was turned off.

25. The resistance to change in current is shown by the slow build up on the current chart.
26. Self inductance -->  The current through an inductor produces a magnetic (B) field around it. A changing  B field cuts across the coils of wire making up the inductor. This produces a counter or reverse current through the inductor that fights the build up in the original current.
29. 
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30. A) The light bulb glowed quickly and then went out.
      B)  The current chart increased quickly this time and then went to zero.
      C)  The voltage graph increased gradually.

31. The capacitor charges slowly. When the capacitor voltage equals the battery voltage current flow stops.
32. The light bulb glowed and then went out.

33.The new light bulb circuit allowed the capacitor to discharge, thus lighting the new bulb.
Summing up

1.A capacitor could be used for time delays in stop watches, microwave ovens, turning off garage lights, sequencing for Christmas tree lights, etc.
2. Larger resistor --> Current flow would be less, so the bulb would be dimmer.

3. Larger inductor --> The inductive kick would be greater. Current flow would increase more slowly. The light bulb would brighten more slowly.

4. Larger capacitor --> Current flow would decrease more slowly. Light bulb would dim slower.
5. Answers will vary.
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