Lab Practicum – Resistance is Futile

Apparatus


Collection of resistors, wired to a board


Unknown resistor, hidden so that students cannot see its resistance


Multimeters or voltmeter and ammeter


Power supply and patch cables to connect to circuit

Wire leads

Problem posed:
Determine the resistance of a hidden resistor in a circuit and the potential difference across one resistor in a parallel branch.
Practicum performance notes

Assemble an arrangement of resistors similar to the one shown below.  The circuit can of course be constructed using a multitude of designs.  The one shown arranges many of the resistors in a vertical tower to optimize space and minimize wires.  This circuit has 9 known resistors and the one unknown resistor.
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Be sure to use a digital multimeter to check the resistance of each of the resistors, rather than use the rated values.  In this setup the resistance was written on a piece of masking tape and placed on each resistor.
Connect the power supply between the terminals of the circuit.  Place a digital voltmeter across the power supply and a digital ammeter between the terminal and the first series resistor.  Turn on the power supply and allow the students to read the values of the two meters.  Disconnect and remove the meters.  Remove the unknown resistor and allow the students to examine the circuit with the condition that are not allowed to use any meters to solve the problem.
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Students should sketch a circuit schematic to help them determine the equivalent resistance of the portion of the circuit that they can see, so that they can determine the value of the hidden resistor.  

Once they have solved for the unknown values the unknown resistor is checked with a digital ohmmeter.  It is then placed back in the circuit.  Then the power supply is reconnected and the potential difference across the circuit is checked to see that it is unchanged.  Then the voltmeter is placed across the top resistor in the tower to check the value.  This practicum can be done in one 45 minute period.
For General Physics, the resistor value is probably enough.  Honors classes should be able to solve for both values.  A predicted value within 1( on the resistor and 1% on the potential difference can be obtained.
Sample calculations:
Meter readings:

Potential difference across circuit: 7.14 V

Current leaving power supply: .069A


Total resistance for circuit: 
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Solving for unknown values:
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The meter readings obtained were 30.5( and 0.196V.
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