
                                               Physics of Circuits                        Name ___________________________

A.
Finding Total or Equivalent Resistance of Resistors in Series
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1.
Measure and record the resistance of three resistors.
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        R1
              R2
    R3
  ______   ______   _____
2.

Connect two of the resistors end to end and measure the resistance across each pair.
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      R1  +  R2        R1 +  R3
      _______       _______
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                R2  +   R3
                 ____________

3.
A new resistor equal to the sum of the two resistors can replace the two resistors in a circuit. It will have the same effect in a circuit as the two resistors. We call the sum, an equivalent resistance.

4.
Develop a rule from which you can predict the equivalent resistance of two similar resistors connected in series.
5.
Connect all three resistors end to end and measure the resistance across all three.
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      R1   +    R2   +   R3
            __________ ​​​​​​​​

6.
Does your rule for three resistors connected in series the same as for two resistors connected in series?

                          Yes ___   No ___
7.
The rule for finding the equivalent resistance of resistors connected in series is:
     RE  =  ____________________
8.
Remember this is ONLY for resistors in series!
B.
Finding Total or Equivalent Resistance of Resistors in Parallel
1.
Record the resistance of the three resistors that you measured before.
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                    R1                   R2                  R3                                                         
       ________        ________       ________               
2.
Connect two of the resistors as shown and measure the resistance across each end.
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  R1 : R2  R1 : R3 R2 : R3

   _____   _____  ______
 3.
Develop a rule which can be used to predict the equivalent resistance of two resistors connected in parallel?
4.
Connect all three resistors as shown and then measure the resistance across all three.
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              R1     :    R2     :   R3

           ________________

5.
Is the rule for finding the equivalent resistance of three resistors connected in parallel the same for finding the equivalent resistance of two resistors connected in parallel?


                         Yes ___   No __
6.
The rule is:

7.
Remember this is ONLY for resistors connected in parallel!
C.
Circuit Analysis – One resistor
1.
Measure the value of a resistor.  R =  ________ Construct the following circuit. 
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2.
Measure and record the current 

The current (I) reading is: _______________

3.
Connect the voltmeter across the battery, then the ammeter and finally the resistance as shown. Record the readings in the blanks provided.



4.
The following readings are:

VB = _______    VA = _______     VR = _______
5.
How does VB compare to VA and VR?
6.
Divide the voltage across the battery VB by the resistance R. The value represents.

7.
How does VB / R compare to the measured current?

8.
Remove the ammeter.


9.
Connect and measure the voltage across the battery and then the resistor. Record the values.


VB = ____________    VR = ____________
10.
How does VB and VR compare?


11. What does your instructor say about this?

D.
Circuit Analysis – Two Resistors Connected in Series

1.
Measure the value of two resistors.

      R1 =  ___________     R2 = ___________

Construct the following circuit. 
2.Measure and read the current.

The value of the current (I) 

    ____________


3.
Next, measure and record the voltage across the battery and both of the resistances.


VB = _______    VR1 = _______     VR2 = _______
4.
How does VB compare to VR1 and VR2?
5.
Calculate both VR1/R1 and VR2/R2. How do they compare? Do these values compare to anything?
6.
Write a conclusion about the current and voltage in a circuit where 2 resistors are connected in series with the battery.
7.
What does your instructor say about this?
E. Circuit Analysis – Two Resistors Connected in Parallel
1.
Measure the value of two resistors. 

R1 =  ___________     R2 = ___________

Cnstruct the following circuit.

2.
Measure and record the current.

IT = __________________


The value of the current through this part of the circuit is considered the total current in the circuit.

3.
If you have access to two meters, create the circuit and measure the current through both resistors. Otherwise, hook up one meter in one location and then the other.
R1 = ____________    IR2 = ____________

4.
How is does the current through each meter, IR1 and IR2 compare to the total current IT? 
5.
Remove all ammeters which will give you the following circuit.

6.
Next measure and record the voltage across the battery VB, and the voltage across the two resistors VR1  and VR2


VB = _______    VR1 = _______     VR2 = _______
7.
How is the voltage of the battery VB related to the voltage through each resistor VR1 and VR2? 

8.
Calculate:

9.
What do the values represent?

10.
How are they related?

11.
Write a conclusion about the current and voltage in a circuit where 2 resistors are connected in parallel with the battery.
12.
What does your instructor say about this?
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