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Circuitry Lab
Purpose: Circuits can be divided up into two different types: series and parallel. Most circuits in electronic devices are designed as a mix of both of the two. Today we will be testing the theory that we discussed about how voltage, current and resistance works in series and parallel circuits.
Theory Questions (MUST complete before starting the lab):

1.  Draw a series circuit for a voltage source (2 D batteries), 3 resistors (R1, R2, R3) a voltmeter across R1 and an ammeter.  

2. Using what you know about flow of charge, predict how series resistors will affect current flow (Hint: use the water analogy).

3. How would the voltages across each light bulb in a series circuit change as more bulbs are added to the circuit? 

4. How would the brightness of the light bulbs in a series circuit change as more bulbs are added to the circuit?

5. If one bulb in a series circuit is removed, what happens to the rest of the bulbs?

6. Draw a parallel circuit for a voltage source, 3 resistors (R1, R2, R3) a voltmeter across R1 and an ammeter.  

7. How would the voltages across each light bulb in a parallel circuit change as more bulbs are added to the circuit? 

8. How would the brightness of the light bulbs in a parallel circuit change as more bulbs are added to the circuit?

9. If one bulb in a parallel circuit is removed, what happens to the rest of the bulbs?

Procedure: 
Series Circuits:

1. Select three different resistors and record their measured resistances.

2. Hook the three resistors in series and measure the total resistance of the three resistors.
3. Connect them to a power supply.
4. Close the switch and use the meter to measure the voltage across the power supply. Record this value.

5. Measure the voltages across each resistor and record these values.

6. Calculate the current in the circuit and using that current, calculate the resistances of each resistor. Compare these values to the measured resistances.
7. Replace each resistor with a light bulb.  Compare the brightness of all 3 light bulbs to one light bulb in the circuit by itself.
Parallel Circuits:

1. Hook the three resistors in parallel and connect them to a power supply.

2. Measure the total resistance of the three resistors with a meter.

3. Use the meter to measure the voltage across the power supply. Record this value.

4. Measure the voltage across each resistor as well. Record these values.

5. Switch the meter to measure current and measure the current passing through each resistor. Record these values as well. The ammeter MUST be in Series with each resistor
6. Measure the total current passing from the power supply to the circuit. Record this value.

7. Calculate the resistances of the resistors using the voltages and currents for each one.
8. Replace each resistor with a light bulb.  Compare the brightness of all 3 light bulbs to one light bulb in the circuit by itself.
Data:
Series Circuits:

Intended Resistances: R1: _____________ R2: ______________ R3: _____________

Total Measured Resistance of Circuit: ________________

Measured total voltage: ____________

	Resistor
	Voltage (V)
	Calculated Current (A)
	Calculated Resistance (Ω)

	R1
	
	
	

	R2
	
	
	

	R3
	
	
	


Calculate the Current using the total voltage and total measured resistance below:
1. What is the percentage error of your total resistance of the circuit?
2. What is the relationship of the voltage of the power supply and the voltage across the resistors?

3. How do the resistances compare to the intended resistances? Are they within tolerance?

4. When you replaced the resistors with the light bulbs, how does the brightness compare with just 1 light bulb connected? Why do you think this is?
5. What happened when you disconnected one light bulb? Why did this happen?

Parallel Circuits:

Intended Resistances: R1: _____________ R2: ______________ R3: _____________

Total Measured Resistance of Circuit: ________________

a) Voltage of Power Supply: ____________ 
Current from Power Supply: ___________

	Resistor
	Voltage (V)
	Measured Current (A)
	Calculated Resistance (Ω)

	R1
	
	
	

	R2
	
	
	

	R3
	
	
	


1. What is the percentage error of your total resistance of the circuit?
2. What is the relationship of the current from the power supply and the currents through the resistors?

3. When you replaced the resistors with the light bulbs, how does the brightness compare with just 1 light bulb connected? Why do you think this is?

4. What happened when you disconnected one light bulb? Why did this happen?

Conclusion Questions:
1. List the advantages and disadvantages to each type of circuit.

	Circuit Type
	Advantages
	Disadvantages

	Series
	
	

	Parallel
	
	


2. Of the two types of circuits, which do you think your house is wired for? Why is that?
3. Shown below is a DC circuit that contains a number of switches. Each switch is resistanceless when closed. All of the connecting wires may be considered to have zero resistance. All of the resistors shown are identical. The circuit contains an ideal voltmeter. The diagram shows all of the switches open. Below the diagram are eight different switch configurations for the circuit.
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Rank these configurations in terms of the voltmeter reading. That is, put first the configuration for which the voltmeter gives the largest reading, and put last the configuration for which the voltmeter gives the smallest reading. If two or more configurations produce the same voltmeter reading, give these configurations equal ranking.

	Configuration
	Switch 1
	Switch 2
	Switch 3

	A
	open
	open
	open

	B
	open
	closed
	closed

	C
	open
	closed
	open

	D
	open
	open
	closed

	E
	closed
	closed
	closed

	F
	closed
	open
	open

	G
	closed
	open
	closed

	H
	closed
	closed
	open


Largest 1_____ 2_____ 3_____ 4_____ 5_____ 6_____ 7_____ 8_____ Smallest

4. Identical batteries are connected in different arrangements to the same light bulb. Rank these items on the basis of bulb brightness.
[image: image3.png]JJJ

G

@n





Brightest 1___ 2___ 3___ 4___ 5___ Dimmest

