Circuits WebQuest





Name: _____________________________

Start your webquest here: http://physicsquest.homestead.com/quest14.html
Measuring Circuits:  Scroll down to: Part III. DC Voltmeters and Ammeters

1. Explain what a voltmeter measures.

2. How must a voltmeter be connected in a DC circuit?

3. Explain what an Ammeter measures.

4. How must an ammeter be connected in a DC circuit?

Constructing Circuits in Series & Parallel:  

· Visit this website: http://phet.colorado.edu/simulations/sims.php?sim=Circuit_Construction_Kit_DC_Only 

· Click the green Run Now! Button.
· Use the downloaded circuit diagrams:

*Resistor Battery Circuit

*Bulb and Battery Circuit 
*Two Bulbs in Series Circuit
*Two Bulbs in Parallel Circuit
1. Load the Resistor Battery Circuit by clicking the Load button.
      Search in the downloads folder or desktop for file “Resistor Battery Circuit”


You may have to select  “All files” under file format to choose file.
a. Under Visual try clicking both Lifelike and Schematic.   

b. You can turn the movement of electrons on and off by clicking on 

Show >> under Advanced and clicking Hide Electrons.

Which way do the electrons flow? _____________________
c. Draw the schematic for this simple circuit in the box to the right.
2. Add meters to your circuit by checking the boxes for Voltmeter and Non-Contact Ammeter under Tools.
a. Hold down Control (ctrl) and click on the resistor to display its value.  
i. The value of the resistor is: _______________________
b. Hold down Control (ctrl) and click on the battery to display its value.  
i. The voltage of the battery is: _______________________
ii. The resistance of the battery is: ____________________
c. Use the voltmeter to measure the voltage of the battery.  Put the red probe on one side and the black probe on the other.  What is the voltage in the circuit?  HINT: Should this be the same as the voltage of the battery?

i. The voltage across the battery is: __________________

ii. Do the same thing across the resistor.  The voltage across the resistor is: ____________

d. Use the ammeter to check the current in the circuit by dragging it to a wire.  Check the current in various places in the circuit.

i. The current in the circuit is: ________________

3. Use Ohm’s Law (V=IR) to prove that the simulation works.

a. Take the voltage of your battery and the resistance of your resistor and calculate current:

4. Load the Bulb and Battery Circuit. Draw the schematic in the box.

5. Use the voltmeter to test the voltage 

a. The voltage across the battery is: __________________

b. The voltage across the light bulb is: ____________

6. Use the ammeter to test the current in the circuit.

a. The current in the circuit is: ______________

7. Use Ohm’s Law to calculate the resistance of the light bulb.  How does this compare with the resistor from the previous circuit?

8. Load the Two Bulbs in Series Circuit.  Draw the schematic in the box. 
9. What does it mean for two things to be connected in series?

10. What happens if you control+click and remove one of the light bulbs?

11. Use the voltmeter to check the voltage across different places in the circuit

a. Voltage across the battery: ___________

b. Voltage across the first bulb: __________

c. Voltage across the second bulb: ________

d. Voltage across both bulbs: ____________

12. What conclusion can you draw about voltage in a series circuit with two light bulbs?

13. Use the non-contact ammeter to check the current in the circuit.  The current is _______________

14.  Use Ohm’s Law to calculate the resistance of the whole circuit.

a. What is creating the resistance in the circuit?

15. Use Ohm’s Law to calculate the resistance of ONE light bulb. (Use the voltage across one bulb)

16. Complete this sentence: The resistance in a series circuit is the sum/product (choose one) of the resistances of each object in the circuit.

17. Load the Two Bulbs in Parallel Circuit.  Draw the schematic in the box. 

18. What does it mean for two things to be connected in parallel?

19. What happens if you control+click and remove one of the light bulbs?

20. Use the voltmeter to check the voltage across different places in the circuit

a. Voltage across the battery: ___________

b. Voltage across the first bulb: __________

c. Voltage across the second bulb: ________

21. What conclusion can you draw about voltage in a parallel with two light bulbs?

22. Use the non-contact ammeter to check the current in the circuit.  

a. The current going into each light bulb is: _________

b. The current from the battery is: _______________

c. Complete this sentence:  The current in a parallel circuit is the sum/product (choose one) of the currents from each path.

23.  Use Ohm’s Law to calculate the resistance IN EACH PART of the circuit.  Show work!

a. The resistance of the first light bulb is (use the current from that path): ______________

b. The resistance of the second light bulb is (use the current from that path):  ___________

c. Can you use Ohm’s law to calculate the resistance of the light bulbs using the current in the WHOLE circuit?  Why or why not?  Show work!

24. What conclusion can you draw about resistance in a parallel circuit with two light bulbs?  How is this different than a series circuit?

25. Go back and compare the brightness of the two light bulbs in the series and parallel circuits.  Why do you think the bulbs are brighter in one of the circuits?  Think about if the voltages, currents or resistances are different between the two circuits. 

26. Overall, what do you think would be the best way to connect two light bulbs in a circuit?  WHY??

Electric Hazards: 
Continue your webquest at: http://physicsquest.homestead.com/quest14.html
Scroll down the page to: Part II. Electric Hazards.

Read the paragraphs, click the links and answer these questions

1. Describe the dangers associated with a thermal hazard.

2. Describe the dangers associated with a shock hazard.

3. How much current needs to flow through your body to potentially cause death?

4. Do you want to be grounded or not when touching high voltage power lines?  Why?

5. Explain how touching a 120 V household outlet can sometimes be fatal but not always. (Your explanation should include something about resistance!)

6. Explain how birds can sit on power lines without being shocked.

7. Explain the purpose of each part of an outlet

a. Neutral Wire

b. Hot Wire

c. Ground Wire

8. Explain the reason some appliances use 2 prong plugs and some use 3 prong plugs.

9. Should you use a cheater plug to plug a 3 prong appliance into a 2 prong outlet? Why or why not?
10. How do fuses and circuit breaker help keep you safe?  Which one is used in most modern houses?  Why?
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