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A.P. Physics –Series Circuits

 Pre-lab :
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1. What is the resistance of a resistor with the color code of Brown-Black-Brown?

2. What is the resistance of a resistor with the color code of Green-Blue-Brown?

3. What is the resistance of a resistor with the color code of Orange-Orange-Brown?
4. To measure the current, the ammeter must replace a _______________?

5. How do you measure the voltage across a resistor?

6. What is the symbol and unit for current?

7. What is the symbol and unit for voltage?

8. What is the symbol and unit for resistance?

9. What is the formula for Ohm’s Law?

10.  What do you think the word “SERIES” means?

11.  When a coulomb goes through a SERIES circuit, does that coulomb have to go through each resistor before it reaches the battery again?

Part I – Using Ohm’s Law

1. Obtain a resistor with the code Brown-Black-Brown and record its resistance in the data table.

2. Place the resistor into a pair of springs.

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

4. Attach 1 wire from the positive terminal of the first battery to one of the resistor springs.

5. Attach another wire from the negative end of the battery to the other resistor spring.

6. Set your multimeter on the 20 V setting. 

-Make sure your black wire is inserted into the COM port at all times. 

-Make sure your red wire is inserted into the V port at the moment.
7. Measure the voltage ACROSS the 2 resistor springs and record this value. The red probe should be use to measure the voltage coming from the POSITIVE end of the battery. The black probe is for the NEGATIVE end.

8. Set your multimeter on the 200m DCA setting.(This is a milliamp setting , so all values MUST be divided by 1000 to get amps) -Make sure your red wire is inserted into the mA port at the moment.
9. Remove the wire going from the negative terminal of the battery to a resistor spring.

10. Measure and record the current between these 2 points where the wire was previously.

Part II – Resistors in Series

1. Obtain the following coded resistors and record their value in the data table.

Brown-Black-Brown
Green-Blue-Brown
   
2. Place one resistor in one set of springs. Leave the next set OPEN. Then place the 2nd resistor in the 3rd set of springs at the bottom of the board. Place a wire between the sets to connect the 2 resistors.

3. Repeat step 6 from Part I.

4. Measure and record the TOTAL VOLTAGE across ALL the resistors. You do this by touching one multimeter terminal to the very 1st spring the resistors are in and the other terminal to the very last.

5. Measure and record the VOLTAGE DROPS across each resistor by only touching the springs each resistor is in.
6. Repeat step 8 from Part I.

7. Measure and record the TOTAL CURRENT by removing the wire going from the negative terminal of the battery to the last resistor. 

8. Replace the wire from #7. Measure and record each INDIVIDUAL CURRENT by removing the wire that comes in front of each resistor.

Part III – Resistors in Series

9. Obtain the following coded resistors and record their value in the data table.

Brown-Black-Brown
Green-Blue-Brown
   Orange-Orange-Brown 
10. Place one resistor in one set of springs. Leave the next set OPEN. Then place the 2nd resistor in the 3rd set of springs at the bottom of the board. Leave the next set OPEN etc. until you have 3 resistors separated by a gap. Place a wire between the sets to connect the all the resistors.

11. Repeat step 6 from Part I.

12. Measure and record the TOTAL VOLTAGE across ALL the resistors. You do this by touching one multimeter terminal to the very 1st spring the resistors are in and the other terminal to the very last.

13. Measure and record the VOLTAGE DROPS across each resistor by only touching the springs each resistor is in.
14. Repeat step 8 from Part I.

15. Measure and record the TOTAL CURRENT by removing the wire going from the negative terminal of the battery to the last resistor. 

16. Replace the wire from # 15. Measure and record each INDIVIDUAL CURRENT by removing the wire that comes in front of each resistor.

Data Table – Part I

	 Printed Resistance
	Measured Voltage 
	 Measured Current

	
	
	


Data Table - Part II

	Resistance
	Measured Voltage
	Measured Current

	Total =


	Total =
	Total =

	R1=


	V1=
	I1=

	R2=


	V2=
	I2=


Data Table - Part III

	Resistance
	Measured Voltage
	Measured Current

	Total =


	Total =
	Total =

	R1=


	V1=
	I1=

	R2=


	V2=
	I2=

	R3=


	V3=
	I3=


Calculations- Part I(SHOW ALL WORK!)

1. Using Ohm’s Law, solve for the resistance of the resistor.

2. Determine your %error based on your resistance as printed by the colors.

Calculations – Part II (SHOW ALL WORK!)
1. Using Ohm’s Law, calculate the TOTAL RESISTANCE of the circuit. 

2. Determine your % error based on your resistance as printed by the colors.

Calculations – Part III (SHOW ALL WORK!)
1. Using Ohm’s Law, calculate the TOTAL RESISTANCE of the circuit. 

2. Determine your % error based on your resistance as printed by the colors.

Applications(SHOW ALL WORK!)

1. Analyze your data in Parts II & 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
R total


R1

         R2


R3

An unknown resistor R is wired to an 8 resistor in series. The 2 resistors are attached to a DC source with a voltage of 12 V. The current in the circuit is measured to be 0.4 A.

a) Draw and label the circuit below. Include an ammeter.

b) What is the value of R?

c) What is the voltage drop across each resistor?

