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AP Physics – Parallel and Compound Circuits
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Prelab:
 Using the following symbols 
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1. Insert the symbols above in the appropriate place to represent a circuit whose resistors are wired in PARALLEL
2. How do the individual voltages relate to the total in a SERIES circuit?

3. How do the individual currents relate to the total in a SERIES circuit?

4. How do the individual resistances relate to the total in a SERIES circuit?

5. In a parallel circuit if a coulomb was traveling through, do you think they would encounter MORE or LESS resistance than a series circuit and WHY?

6. For parallel resistance, the formula can be stated as 


“The inverse of the total resistance is equal to the SUM of the inverse individual resistances”.

Show what this would look like( using RT, R1, R2, R3) below:

 NOTE:  The light bulbs on the board will act as individual resistors.

Part I – Determining the individual resistance’s of the bulbs

1. Attach 1 wire in between the batteries so that you use both batteries.

2. Attach 1 wire from the positive terminal of the first battery to one of the bulb springs.

3. Attach another wire from the negative end of the 2nd battery to the other bulb spring.

4. Setup your voltmeter with one wire attached to the BLACK terminal and one wire attached to the 3V terminal. You will read the scale using the BOTTOM set of numbers. If at any point and time the needle goes ALL THE WAY to the right. Move the wire attached to the 3V terminal to the 10V terminal. This will allow you to measure a larger voltage should the voltage exceed 3 V. 

5. Measure the voltage across the 2 bulb springs and record this value. The wire coming from the red terminal should be use to measure the voltage coming from the POSITIVE end of the battery. The wire coming from the black terminal is for the NEGATIVE end.

6. Setup your ammeter with one wire attached to the BLACK terminal and one wire attached to the 500 mA terminal. You will read the scale using the MIDDLE set of numbers. If at any point and time the needle goes ALL THE WAY to the right. Move the wire attached to the 500 mA terminal to the 5A terminal. This will allow you to measure a larger current should the current exceed 500 mA. If the value is too small switch to the 50 mA port. 
7. Remove the wire going from the negative terminal of the battery to the bulb spring.

8. Measure and record the current THROUGH these 2 points where the wire was previously.

9. Do this for EACH of the three bulbs.

Part II – Wiring the bulbs in Parallel
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1. Determine which 2 springs will act as your junction.

2. Place a wire from a bulb spring to the junction so that each bulb is included.

3. Place another wire from the other bulb spring to the 2nd junction so that each bulb is included. (SEE DIAGRAM FOR ASSISTANCE)

4. Lastly, connect your battery terminals to each junction.

5. Measure and record the TOTAL VOLTAGE using your multimeter ACROSS the junctions.

6. Measure and record each individual voltage using your multimeter ACROSS each individual bulb spring.

7. Remove the wire going from the negative terminal of the battery to the 2nd junction.

8. Measure and record the TOTAL current THROUGH these 2 points where the wire was previously.

9. Replace the wire you removed previously.

10. Remove a wire from the 1st junction to one of the bulbs.

11. Measure and record the individual current THROUGH this bulb.

12. Replace this wire and repeat steps 10 –12 for each bulb.

Part III- Bulbs in a compound circuit
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Our goal here is to wire 2 bulbs in series and one in parallel with the first two.

1. Determine which 2 springs will act as your junction.

2. Place a wire from the 1st bulb spring to the junction as well as the 3rd bulb.

3. Place a wire from the other bulb spring for the 1st bulb and attach it to the 2nd bulb.

4. Place wires from the remaining bulb springs of the 2nd and 3rd bulbs to the other junction. (SEE DIAGRAM FOR ASSISTANCE)
5. Measure and record the TOTAL Voltage ACROSS the junctions.

6. Measure and record the Voltage ACROSS both bulb 1 and bulb 2 together.

7. Measure and record the Voltage ACROSS bulb1 and bulb 2 separately.

8. Measure and record the voltage across bulb 3.

9. Remove the wire going from the negative terminal of the battery to the 2nd junction.

10. Measure and record the TOTAL current THROUGH the junction.

11. Replace that wire.

12. Remove the wire from 2nd junction to bulb 2.

13. Measure and record the current THROUGH bulb 1 and 2.

14. Replace that wire.

15. Remove the wire from 1st junction to bulb 1.

16. Measure and record the current THROUGH bulb 1

17. Replace that wire.

18. Remove the wire between bulb 1 & 2.

19. Measure and record the current THROUGH bulb 2

20. Replace that wire.

21. Remove the wire from 1st junction to bulb 3.

22. Measure and record the current THROUGH bulb 3.

Data Table – Part I

	Bulb
	Voltage
	Current

	1
	
	

	2
	
	

	3
	
	


Data Table – Part II

	Bulb
	Voltage
	Current

	Total
	
	

	1
	
	

	2
	
	

	3
	
	


Data Table – Part III

	Bulb
	Voltage
	Current

	Total
	
	

	1 & 2
	
	

	1
	
	

	2
	
	

	3
	
	


Calculations- Part I

1. Using the data from Part I – Determine the individual resistance of each bulb using Ohm’s Law and show your work below.

Calculations- Part II (Show all work)

1. Calculate the TOTAL resistance of the circuit, using the resistances from part I and the formula for parallel resistors.

2. Determine the TOTAL resistance of the circuit, using Ohm’s Law and your experimental measurements of the current and voltage from part II.

3. Determine your % difference between the 2 resistances.

Calculations- Part III (Show all work)

1. Calculate the TOTAL resistance of the circuit, using the resistance for each bulb from part I and the formulas for SERIES and PARALLEL. (Be careful! 2 bulbs are in series!)

2. Determine the TOTAL resistance of the circuit based on your experimental measurements of the current and voltage from part III.

3. Determine your % difference between the 2 resistances.

Applications

1. Analyze your data in Part II, Fill in the spaces below with either an equal sign(=) or a plus sign(+)


V total 
  

V1

       V2


V3

I total


I1

           I2


 I3
2. How do the equations above compare with those from the series circuit lab?

3. Analyze the data for part III, Fill in the spaces below with either an equal sign(=) or a plus sign(+)


V total 
  

V1

       V2


V3

I total


(I1

           I2
)

 I3
