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Parallel Circuits and Current Divider Rule                      Updated 05 Aug 2010

A Practical Exercise       
  Name:________________
Section: ____________
PE-5: Parallel DC Circuits



I.  Purpose.

1. Review the construction of a DC parallel circuit.
2. Review the calculation of total resistance of resistive elements connected in parallel.

3. Introduce the application of the Current Divider Rule in the analysis of a DC parallel circuit.
II.  Equipment.


Agilent 34401A Digital Multimeter (DMM) 


Agilent E3620A Dual DC Power Supply 

560 Ohm, 680 Ohm, 1500 Ohm resistor

III. Pre-lab calculations. Show all work.

Step One:  Determine total current ITOT  for the circuit of Figure 1.
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     Figure 1

· Calculate the equivalent resistance, REQ, as seen by the source.
REQ(calculated) = ________
· Calculate the total current IT.
IT(calculated) = ________

Step Two:  Current Divider Rule.

The current divider rule can be used to determine how current entering a node is split between the various parallel resistors connected to the node. 
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IX is the current through RX, REQ is the total resistance of parallel resistors, and IT is the total source current entering the parallel circuit.
· Calculate the branch currents using the current divider rule, based upon your calculated values of IT and REQ, and the nominal resistor values.
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I1=  _____________
I2=  _____________
I3=  _____________
Step Three:  Instructor or lab assistant verification that pre-lab calculations are complete.

______________________________
IV. Lab Procedure.  Time Required: 40 minutes. Check-off each step as you complete it.
Step One: Construct a DC parallel circuit.
· On a QUAD board construct the DC parallel circuit of figure 1.  The suggested spacing of the layout below allows you to easily measure current through each parallel branch without rebuilding your circuit following each measurement. 
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Set the DC power supply to 8 volts.  Verify the output of the power supply is accurate by measuring it with a DMM and adjusting the voltage as necessary.
Step Two:  Measure total and branch currents.  Verify Kirchhoff’s Current Law.
· Remember the current that you wish to measure must pass through the DMM.  This means you must insert an “OPEN” in the circuit, and measure current with the DMM wired into that opening.  Refer to PE-4 (previous lab) for more specific instructions on branch current measurements.
IT=  _____________
I1=  _____________
I2=  _____________
I3=  _____________
How closely do the measured branch currents match the predicted values from step two of the pre-lab calculations?  If they are substantially different, then you need to check your measurements or calculations for errors, and seek assistance from your instructor.
Exact__________  
Very close__________
Very Different_________
Step Three: Verify Kirchhoff’s current law
Kirchhoff’s current law states that the summation of currents entering a node is equal to the summation of currents leaving that node.

· Verify Kirchhoff’s Current Law for Node a in the above figure (calculations are required).
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How closely does the sum of currents entering the node match the sum leaving?

Exact__________  
Very close__________
Very Different_________
Step Four:  Total resistance measurements.
· Measure the equivalent resistance REQ, as seen by the source. Ensure that you disconnect the power supply before measuring the resistance.
            REQ(measured) = ________
How closely does the measured equivalent resistance match the predicted value from step one of the pre-lab calculations?  
Exact__________  
Very close__________
Very Different_________
Why are your measured values in step three different then the predicted values from the pre-lab section?
_______________________________________________________

_______________________________________________________

_______________________________________________________
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NOTE:


You should always use a DMM when adjusting the settings on the power supply.  The DMM provides a more accurate reading then the power supply’s meter.
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