Title:  Electrical Circuits

Purpose: to demonstrate parallel and series circuits and the role of resistors.

Background: In this series of experiments, you will connect lamps, a buzzer, a variable resistor (potentiometer), fixed resistors, and switches to demonstrate the effects of series and parallel circuits You will see the difference in the brightness of lamps and hear the difference in buzzer sounds when you set up different circuit configurations. You will also use a variable resistor to add resistance in series. You will also investigate how voltage divides differently across several components when they are connected in series or parallel. 
Materials: 

	battery

switches

lamps 
	resistors

clip lead

potentiometer
	buzzer

wood 

wire 
	circuit board


Please refer to the diagrams as you perform each experiment!

Note:  the symbol ý in the diagrams should be replaced with a Ω
Experiment 1
Connect the circuit as shown in the Experiment 1 electrical drawing. This represents a series circuit, meaning all the components are in series with each other, so there is only 1 path for the current to flow. Any current must be a complete path, starting at 1 battery terminal and ending at the other. 

1. With the switch open place the piece of wood between the 2 springs. 

2. Close the switch.

3. Record what happens to the lamp. 

4. Open the switch.

5. Place the piece of wire between the 2 springs.

6. Close the switch.

7. Record what happens to the lamp.

8. Open the switch.

9. Now place the 100 ohm resistor between the springs.

10. Close the switch.

11. Record what happens to the lamp.

12. Open the switch.

13. Identify the conductor, insulator, and resistor
14. Why do you think the lamp’s brightness differed in the above situations?
Experiment 2
Connect the circuit as show in the Experiment 2 electrical drawing, with switch 1 and 2 open. This circuit will demonstrate how electricity always follows the path of least resistance!

1. Start with both switches open. 

2. Close switch 1

3. Observe the lamp’s brightness.

4. Close switch 2 for just an instant while watching the lamp, then open it.

5. Record any changes in the lamp’s brightness. 

6. Open switch 1 to disconnect the battery.

7. Why do you think the lamp’s brightness changed?

Experiment 3
Connect the circuit as shown in the Experiment 3 electrical drawing. Both switches should be open!


1. Close switch 1.

2. Observe the brightness of lamp 1.

3. Close switch 2.

4. Observe the brightness of both lamps.

5. Do both lamps glow with the same brightness? Why or why not?

Experiment 4 
Connect the circuit as shown in the experiment 4 electrical drawing, with switch 1 open and with a clip shorting out the 100 ohm (brown-black-brown) resistor.

1. Close switch 1.

2. Observe the brightness of the lamps. (They should both be the same.)

3. With the switch still closed and the lamps glowing, disconnect the clip lead from one end of the resistor.

4. Observe changes in lamps 1 and 2.

5. Open the switch.

6. Explain the changes, if any, in the brightness of the lamps relative to one another.

7. Does the resistor make a difference? Explain!

Experiment 5
Connect the circuit as shown in the experiment 5 electrical drawing, with both switches open. 

1. Close switch 1

2. Observe the brightness of the lamps.

3. Close switch 2.

4. Record what happens to the brightness of lamps 1 and 2.

5. Open switch 1.

6. Explain the changes, if any, in the brightness of the lamps relative to one another.

7. Compare/contrast the brightness of the lamps when they are connected in series (Experiment 5) or parallel (Experiments 3 and 4).
(Hint: the voltage from the battery is 6 volts. When the lamps are connected in series, they have ½ the voltage, but when they are connected in parallel, they both have the full 6 volts from the battery.)

Experiment 6
Connect the circuit as shown in the experiment 6 electrical drawing, with the switch open. Remember, a resistor resists current flow, so the more resistance, the less current flow in a circuit. 

1. Close the switch.
2. Observe the brightness of the lamp.

3. Slowly turn the potentiometer from one end to the other and record changes, if any, in the brightness of the lamp. 

4. Write Ohm’s law!

5. How does the current flowing through the circuit change as you increase the resistance? How does it change as you decrease the resistance?

Experiment 7
Connect the circuit as shown in the experiment 7 electrical drawing, with both switches open. This experiment will demonstrate how a voltage divider circuit divides voltage. Using 2 similar resistors (same ohm value) the voltage will split across each circuit evenly, but when using different values, the current will split differently. Use 2 of the 100 ohm resistors (brown-black-brown) to connect the circuit, leaving switch 1 open. 

1. Close switch 1 and listen to the buzzer.

2. While the buzzer is sounding, short out R2 with the clip lead (put the wire across the resistor.)
3. Explain any changes in the buzzer sound. 

4. Explain the voltage in each situation (with and without R2 shorted out).

Experiment 8
Connect the circuit as shown in the experiment 8 electrical drawing, using the potentiometer, which is a variable resistor. In this connection, as you turn the potentiometer, the resistance and voltage across each lamp will change. 

1. Close the switch.

2. Slowly turn the potentiometer back and forth from end to end while watching the lamps.

3. Record how each lamp changes as you turn the potentiometer.

4. Open the switch.

5. Explain the changes in each lamp according to what is happening to voltage and current.

Discussion:  Answers to the questions for each experiment. 
Conclusion: Not necessary.

Reflection:  Personal statement. 

Experiment 1 Diagram

Experiment 2 Diagram

Experiment 3 Diagram

Experiment 4 Diagram

Experiment 5 Diagram

Experiment 6 Diagram

Experiment 7 Diagram

Experiment 8 Diagram
Judith S. Nuño
Physics
3/3/2006
[image: image1.png]| PP |





[image: image1.png]