
INVESTIGATION:    Characteristics of Parallel Circuits

Introduction
When resistors are connected in parallel, more than one conducting path is available for the current.  In this case, the total circuit current is equal to the sum of the branch currents and the equivalent resistance is determined by:




In this exercise, you will use a current and voltage probe to investigate the characteristics of combinations of resistors connected in parallel.

Equipment Setup Procedure

1.
Connect the CBL unit to the TI-83 calculator with the unit-to-unit link cable using the I/O ports located on the bottom edge of each unit.  Press the cable ends in firmly.

2.
Connect the Vernier dual channel amplifier leads marked 1 to Channel 1 (CH1) and amplifier leads marked 2 to Channel 2 (CH2) inputs on the top edge of the CBL unit.

3.
Connect the Vernier current probe to the probe 1 port on the amplifier box.

4.
Connect the Vernier voltage probe (black and red wire connected to DIN plug) to the probe 2 port on the amplifier box.

The CBL system is now ready to receive commands from the calculator once the CBL and calculator are turned on.

Instructions
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Part 1
(27, 68, 82, 120 ohm resistors may be used.)
1. Connect one end of a wire to the negative terminal of the power supply and the other end to the two resistors connected in parallel as shown. Connect one end of a second wire to the other end of the resistors and the other end of this wire to the negative end of the current probe. Connect one end of a third wire to the positive end of the current probe and the other end to the positive terminal of the power source. (Note…The switch is part of the power source.)

2. Connect the red and black wires from the voltage probe across the resistors in parallel as shown.

3. After your instructor has checked your circuit, turn on the TI-83 and CBL. Start the CIRCUIT program on the TI-83. Turn on the power source. Press ENTER when asked to “HIT ENTER FOR READINGS”. The value of both the current and voltage will appear on the calculator display. (Turn off power source when not making a reading.)

4. Make a table with headings: Power Source Voltage, Resistor Value (printed on resistor), Current, Voltage reading across resistor, Calculated Resistance and Percent Difference. You will also need to add columns to the table for the individual current readings obtained.

5.
Record the voltage and current values in the table and make the necessary calculations.
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6.
Disconnect the voltage probes.  Move the current probe from position to position, connecting it in series between each resistor and the branch point as shown at the right.  In each case, turn on the power source, start the CIRCUIT program, and press "ENTER" to take a reading.  Record the current readings in your notebook.

7.
Repeat using 3.0, 4.5 and 6.0 volts. Record all data.

8.
Inspect your data. Record your conclusions.

Part 2

(68, 82, 120 ohm resistors may be used.)
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2. Connect one end of a wire to the negative terminal of the power supply and the other end to three resistors connected in parallel as shown. Connect one end of a second wire to the other end of the resistors and the other end of this wire to the negative end of the current probe. Connect one end of a third wire to the positive end of the current probe and the other end to the positive terminal of the power source. (Note…The switch is part of the power source.)

3. Connect the red and black wires from the voltage probe across the resistors in parallel as shown.

4. After your instructor has checked your circuit, turn on the TI-83 and CBL. Start the CIRCUIT program on the TI-83. Turn on the power source. Press ENTER when asked to “HIT ENTER FOR READINGS”. The value of both the current and voltage will appear on the calculator display. (Turn off power source when not making a reading.)

5. Make a table with headings: Power Source Voltage, Resistor Value (printed on resistor), Current, Voltage reading across resistor, Calculated Resistance and Percent Difference. You will also need to add columns for the individual current readings.

5.
Record the voltage and current values in the table and make the necessary calculations.
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6.
Disconnect the voltage probes.  Move the current probe from position to position, connecting it in series between each resistor and the branch point as shown at the right.  In each case, turn on the power source, start the CIRCUIT program, and press "ENTER" to take a reading.  Record the current readings in your notebook.
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7.
Repeat using 3.0, 4.5 and 6.0 volts. Record all data.

8. Inspect your data. Record your conclusions.

A laboratory report is expected which includes at a minimum: a title, purpose,

 data and conclusion.
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