INVESTIGATION:    Characteristics of Series Circuits

Introduction
A series circuit consists of resistors connected to a voltage source in such a way that there is a single conducting path available for current.  This means that the total current must flow through each resistor in turn.  The equivalent resistance of a series circuit is equal to the sum of the individual resistances:




In this exercise, a variety of resistors, a power supply, and a current and voltage probe will be used to investigate the characteristics of series circuits.

Equipment Required
•
CBL unit

•
TI-82 graphics calculator with a unit-to-unit link cable

•
Vernier current and voltage probe (CV-DIN) with CBL DIN adapter

•
DC voltage source (1.5 volt batteries)

•
Assorted resistors (5, 10, and 25 ohms)

•
Connecting wires

•
Christmas tree bulbs may be used in place of resistors.

Program Listing
This experiment requires that you download the CIRCUIT program into your TI-82 calculator.

Equipment Setup Procedure
1.
Connect the CBL unit to the TI-82 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 and 2 to the Channel 1 (CH1) and 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 to the probe 2 port on the amplifier box.

5.
Turn on the CBL unit and the calculator. 
The CBL system is now ready to receive commands from the calculator.




Instructions

Part A

(12, 27, 68,82)

1.
Connect one resister in series with an open switch and one battery. (The battery replaces the power source.) Connect the current probe in series with the resistors and place the voltage probe in parallel across the resistor  as shown in the setup diagram.  Leave the switch open until the wiring connections have been approved by your instructor.

2.
After your circuit has been checked, start the CIRCUIT program on the TI-82 calculator. With the switch closed, press “ENTER” to read the circuit voltage and current.

3.
Record the voltage and current values that appear on the calculator display in your lab notebook as V and I, respectively. Organize this data in a table.

4.
Repeat using two, three, and then four batteries in series. Record all data.

5.
Inspect your data. Record your conclusions.

Part B

(6.8, 12. 27)
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1.
Connect two resisters in series with an open switch and one battery. (The battery replaces the power source.) Connect the current probe in series with the resistors and place the voltage probe in parallel across the resistor  as shown in the setup diagram.  Leave the switch open until the wiring connections have been approved by your instructor.

2.
After your circuit has been checked, start the CIRCUIT program on the TI-82 calculator. With the switch closed, press “ENTER” to read the circuit voltage and current.

3.
Record the voltage and current values that appear on the calculator display in your lab notebook as V and I, respectively. Organize this data in a table.

4.
Disconnect the current probe from the circuit.  With the CIRCUIT program running, touch the lead wires of the voltage probe to the ends of each individual resistor, close the switch, and then press “ENTER” to take a voltage reading.  Record the voltage reading in your notebook

5.
Repeat using two, three, and then four batteries in series. Record all data.

6.
Inspect your data. Record your conclusions.

Part C

(4.8, 5, 6.8, 12, 27)
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1.
Connect three resisters in series with an open switch and one battery. (The battery replaces the power source.) Connect the current probe in series with the resistors and place the voltage probe in parallel across the resistor  as shown in the setup diagram.  Leave the switch open until the wiring connections have been approved by your instructor.

2.
After your circuit has been checked, start the CIRCUIT program on the TI-82 calculator. With the switch closed, press “ENTER” to read the circuit voltage and current.

3.
Record the voltage and current values that appear on the calculator display in your lab notebook as V and I, respectively. Organize this data in a table.

4.
Disconnect the current probe from the circuit.  With the CIRCUIT program running, touch the lead wires of the voltage probe to the ends of each individual resistor, close the switch, and then press “ENTER” to take a voltage reading.  Record the voltage reading in your notebook

5.
Repeat using two, three, and then four batteries in series. Record all data.


6.
Inspect your data. Record your conclusions.

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.

Instructions

Part 1

(27, 68, 82, 120)
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1.
Arrange two resistors in parallel with each other, and then connect them in series with an open switch and 1.5 volt battery source.  Connect the current probe in series with the resistors and place the voltage probe in parallel across the resistor combination as shown in the setup diagram.  Leave the switch open until the wiring connections have been approved by your instructor.

2.
After your circuit has been checked, start the CIRCUIT program on the TI-82 calculator. With the switch closed, press "ENTER" to read the circuit voltage and current.

3.
Record the voltage and current values that appear on the TI-82 display in your lab notebook as V and I, respectively. 

4.
Disconnect the current probe from the circuit.  With the CIRCUIT program running, touch the lead wires of the voltage probe to the ends of each individual resistor.  Close the switch and press "ENTER" to take a reading.  Record the voltage reading in your notebook.
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5.
Disconnect the voltage probe.  Move the current probe from position to position, connecting it in series between each resistor and the branch point.  In each case, start the CIRCUIT program, close the switch, and press "ENTER" to take a reading.  Record the current readings in your notebook.

6. 
Inspect your data. Record your conclusions.

Part 2

(68, 82, 120)
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1.
Arrange three resistors in parallel with each other, and then connect them in series with an open switch and 1.5 volt battery source.  Connect the current probe in series with the resistors and place the voltage probe in parallel across the resistor combination as shown in the setup diagram.  Leave the switch open until the wiring connections have been approved by your instructor.

2.
After your circuit has been checked, start the CIRCUIT program on the TI-82 calculator. With the switch closed, press "ENTER" to read the circuit voltage and current.

3.
Record the voltage and current values that appear on the TI-82 display in your lab notebook as V and I, respectively. 

4.
Disconnect the current probe from the circuit.  With the CIRCUIT program running, touch the lead wires of the voltage probe to the ends of each individual resistor.  Close the switch and press "ENTER" to take a reading.  Record the voltage reading in your notebook.
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5.
Disconnect the voltage probe.  Move the current probe from position to position, connecting it in series between each resistor and the branch point.  In each case, start the CIRCUIT program, close the switch, and press "ENTER" to take a reading.  Record the current readings in your notebook.
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6. 
Inspect your data. Record your conclusions.
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