Teacher’s Guide – Ohm’s Law

Ohm’s Law
INTRODUCTION

Georg Simon Ohm (March 16, 1789 - July 6, 1854) was a German physicist.

As a high school teacher, Ohm started his research with the recently invented electrochemical cell, invented by Italian Count Alessandro Volta. Using equipment of his own creation, Ohm determined that there is a direct proportionality between the potential difference (voltage) applied across a conductor and the resultant electric current which flows through it -- which we now know as Ohm's law.

Using the results of his experiments, Ohm was able to define the fundamental relationship among voltage, current, and resistance, which represents the true beginning of electrical circuit analysis.

EXPLORATION

Materials:

Each of the following is required per group:

· (1) power supply

· (3) big copper wire pieces

· (2) small copper wire pieces

· (1) pair of pliers

· (1) resistor (10 )

· (1) voltmeter

· (1) ammeter

· (1) ruler

Procedures:

1. You (the teams) need to gather materials and group your desks together so that you have a flat workspace to build circuits.

2. You will be assembling circuits and measuring current and voltage to determine a relationship between current, resistance, and voltage.

3. To measure the voltage across a circuit element, one wire is connected from the positive (+) terminal of the voltmeter to the positive (+) side of the circuit element.  Another wire connects the negative (-) terminal of the voltmeter to the negative (-) side of the circuit element.  Voltmeters are always hooked across an element, not in series with it.

Data Collection:

Perform the exploration.

Be sure to measure the voltage in the circuit.  Don’t assume that the voltage is what the power supply is reading.  You will be connecting the ammeter in series.  Be sure that you have negative-negative and positive-positive connections between the power supply and the ammeter.

1. Assemble the circuit shown below.  Measure and record the voltage and current in the table.









   Circuit #1.

2. Assemble the circuit shown below.  Measure and record the voltage and current in the table.














   Circuit #2.

3. Assemble the circuit shown below.  Measure and record the voltage and current in the table.















   Circuit #3.
	Circuit
	Voltage (V)
	Current (A)
	Resistance ()

	1
	2.75
	0.25
	10

	2
	4.0
	0.4
	10

	3
	6
	0.52
	10


Now graph the data points to see if you can discover the relationship between current, voltage, and resistance.  Graph the current on the x-axis and the voltage on the y-axis.
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CONCEPT DEVELOPMENT
1. Looking at the graph, what kind of relationship is observed?  A linear relationship is observed from the graph.
2. What is the slope of the line?  The slope of the line is about 10 (10.97 according to the trendline).  The value of resistance in our resistor is 10 .  Slope is rise over run.  The units of the rise are Volts and the units of the run are Amps.  Volts divided by Amps equals Ohms, so the slope is equal to 10 which is equal to the resistance of the resistor.
3. Using the equation of a line, write the relationship between voltage V, resistance R, and 

current I.  From y = mx + b, we can see that our relationship is given by V = RI.  The y-intercept, b is equal to zero.
4. What is this relationship commonly known as?  Ohm’s Law.  The equation form of Ohm’s Law is commonly given as V = IR.
CONCEPT APPLICATION
1. A lamp with a resistance of 20  is placed across a 6 V battery.  What is the current through the circuit?
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2. A radio uses 2 x 10-2 A of current when it is operated by a 1.5 V battery.  What is the resistance of the radio circuit?
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