NAME  ________________________________________

MODS  ______
ELECTRONICS 

EXPERIMENT - SERIES & PARALLEL CIRCUITS

Introduction/Purpose:

This experiment extends the application of Ohm’s Law to two or more components connected in simple series and parallel circuits.  Analysis of our measurements should enable us to derive relationships between total resistance - RT, total current - IT, and the individual voltage drops across and currents through each resistor.

Material:

DC Power Supply

1k( resistors

10k( resistor

Multimeters

Procedure:

A. Series Circuits

Construct the circuit shown below.  "A", "B", "C" and "R" are labels for various points in the circuit.  "R" is the common reference point - in this circuit, it is the negative end of the power supply.
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Measure:

TOTAL CURRENT 
 IT = __________

CURRENT THROUGH R1 
 I1 =  _______

CURRENT THROUGH R2 
 I2 =  _______

CURRENT THROUGH R3 
 I3 =  _______

VOLTAGE ACROSS R1 
 VR1 =  _______

VOLTAGE ACROSS R2 
 VR2 =  _______

VOLTAGE ACROSS R3 
 VR3 =  _______

Calculate the total resistance 
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1. How does IT compare with the individual currents I1, I2 and I3?

2. Determine the relationship between the supply voltage VT and the individual voltage drops VR1, VR2 and VR3.

3. Determine the relationship between RT and the individual resistances R1, R2 and R3.

Measure:







VOLTAGE FROM POINT A TO REFERENCE 
VA  =   ______



VOLTAGE FROM POINT B TO REFERENCE 
VB  =   ______



VOLTAGE FROM POINT C TO REFERENCE 
VC  =   ______



VOLTAGE FROM “POINT A” TO POINT C” 
VAC = ______



VOLTAGE FROM “POINT C” TO POINT A” 
VCA = ______



VOLTAGE FROM “POINT R” TO POINT B” 
VRB = ______



VOLTAGE FROM “POINT R” TO POINT A” 
VRA = ______



*Note:  By convention, place the + lead at the first point and the - lead at the second point.

Looking at your measurements, could you have predicted them from your values for the supply voltage VT and the individual voltage drops VR1, VR2 and VR3?  How?

B. Parallel Circuits

Construct the circuit shown below:
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Measure:

TOTAL CURRENT 
 IT = _______

VOLTAGE ACROSS R1 
 VR1 = _______

VOLTAGE ACROSS R2 
 VR2 = _______

CURRENT THROUGH R1 
 I1 = _______

CURRENT THROUGH R2 
 I2 = _______

Calculate the total resistance 
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4.
How does IT compare with the individual currents I1 and I2?

5.
Determine the relationship between the supply voltage VT and the individual voltage drops VR1 and VR2.

6.
Determine the relationship between RT and the individual resistances R1 and R2.

Replace R2 with a 10k( resistor and repeat the following measurements.

Measure:

TOTAL CURRENT 
 IT = _______

VOLTAGE ACROSS R1 
 VR1 = _______

VOLTAGE ACROSS R2 
 VR2 = _______

CURRENT THROUGH R1 
 I1 = _______

CURRENT THROUGH R2 
 I2 = _______

Calculate the total resistance 
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7. Do the relationships expressed in questions 4, 5 and 6 still hold true for this circuit?  If not, can you determine a relationship that will hold true for both circuits?

8. In a parallel branch of two resistors, the resistor with the larger resistance will have [a larger / the same / a smaller] current.  CIRCLE THE CORRECT ANSWER.

9. In a parallel branch of two resistors, the resistor with the larger resistance will have [a larger / the same / a smaller] voltage drop.  CIRCLE THE CORRECT ANSWER

C.
Series – Parallel Combinations

In actual practice, you’ll rarely come across a circuit comprised solely of series or parallel resistors.  Usually, you’ll find a combination of the two forms as illustrated in the following example.

Construct the circuit shown below:
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Based on what you learned in part A and part B of the experiment, you should be able to analyze this electric circuit.

MEASURED VALUES:

V​T = ____________




IT = ____________

V​1 = ____________




I1 = ____________

V​2 = ____________




I2 = ____________

V​3 = ____________




I3 = ____________

V​4 = ____________




I4 = ____________

V​5 = ____________




I5 = ____________
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*Hint to determine calculated values:  Using what you know about series and parallel circuits, determine the total equivalent resistance of the circuit first.

CALCULATED VALUES:

RT = ____________


V​T = ____________




IT = ____________

V​1 = ____________




I1 = ____________

V​2 = ____________




I2 = ____________

V​3 = ____________




I3 = ____________

V​4 = ____________




I4 = ____________

V​5 = ____________




I5 = ____________

SUPPORTING WORK:
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