Physics Lab: Series Resistance

Objectives 

· Measure the voltage across each resistor in a series circuit.

· Measure the current in a series circuit. 

· Observe the voltage drop across a resistor and the total voltage drop across the series circuit.

· Determine the relationship between the voltage drop across a resistor and its resistance. 

Materials 

· Power supply with variable voltage or batteries.

· Wires with clips

· Resistors, 100(, 220(, 470(.

· Voltage and current probe

Series Resistance 

A series circuit has two or more devices connected so that all the current in the circuit flows through each device in turn. When all the devices are resistors, you have a series resistance circuit. In a properly constructed series circuit, a device can’t have a different amount of current through it than any other device in the circuit. Think of a series circuit as if it were several pieces of hose with different diameters, connected end to end. The volume of water that flows out of the hose must be the same as the volume that enters the hose, no matter what the diameter. Each resistance in a series circuit can be analyzed using the relationship I = V/R. And the voltage across the entire series circuit must be equal to the sum of the voltages across each part of the circuit. 

Series resistance circuits have many electric and electronic applications. They are most often used to divide a voltage into two or more smaller voltages, such as allowing one battery or power supply to provide more than one value of voltage. Series circuits can also reduce a large voltage to a smaller one, which is how it is possible for a multimeter to measure a wide range of voltages. 

Problem 

What is the relationship between the voltage drops across resistors in a series circuit and the total voltage across the circuit?

Hypothesis 

Formulate a hypothesis about the relationship between voltage across resistors in a circuit and the circuit’s total resistance. 

Plan the Experiment 

1. Decide on a procedure that uses the given materials to measure voltages in a series resistance circuit that includes a source of voltage. Using the relationship I = V/R, predict the relationship between the current through the circuit and the voltage across each resistor in the circuit. 

2. On your paper draw a series circuit with three resistors that you will use for the experiment. Indicate positions where you might make voltage or current measurements. Remember that voltmeters must be wired in parallel and that ammeters must be wired in series.

3. Decide what kind of data to collect and how to analyze it. You can record your data in the table below. 

4. Write your procedure on another sheet of paper or in your notebook. 

5. Check the Plan Have your teacher approve your plan before you proceed with your experiment. 

DATA & OBSERVATIONS

	Resistance Value and Voltage

	Resistance Value (()
	Total Current
	Total Voltage
	Voltage (V)

	Resistor 1
	Resistor

2
	Resistor 3
	(A)
	(V)
	V1
	V2
	V3

	100
	220
	150
	
	
	
	
	


Analyze and Conclude 

1. Analyzing Results What is the relationship between the voltage drop across the individual resistors in the circuit and the power-supply voltage? 

2. Analyzing Results Is the voltage drop across each resistor related to the value of the resistor? Give a reason for your answer. 

3. Checking Your Hypothesis Would removing a resistor affect the voltage drops across the remaining resistors in a series resistance circuit? Give a reason for your answer. 

4. Checking Your Hypothesis Describe the total current in a series resistance circuit in relation to the total resistance and to the voltage applied to the circuit. 

Apply 

1.A set of 100 light bulbs wired in series lines a sidewalk. The set of lights is designed to operate on 120 V. If the set uses 0.5 A of current, what is the average resistance of each individual bulb? What is the average voltage across each lightbulb? 

2. You are asked to determine the resistance value of an unmarked resistor. You have a voltmeter, a battery, and several resistors of known value. Explain the method you would use to determine the value of the unmarked resistor using only these items. 







