Instructor Notes
Lesson Objective:  Students will be able to use the formula for Ohm’s Law to solve for unknown variables

Important terminology for using Ohm’s law:
Equation – is a mathematical statement that shows the equality between two expressions

Substitution- Replacing a variable in an equation by known values in order to solve for an unknown value

Formula – a group of variables in a mathematical equation that shows a relationship

Variable – A quantity that may change within the context of a mathematical problem. Typically, a single letter is used to represent a variable.

product – the multiplication of two values. Example: the product of 6 and 3 is (6)(3) = 18.

quotient – the division of a first value by a second value. Example: the quotient of 6 and 3 is (6)/(3) or (6)÷(3) = 2.

Resistance – the property of a material that resists the flow of an electric current through it, measured in ohms (Ω)
Electric Current – The flow of an electric charge that transports energy from one place to another. Current is measured in amps (A).
Voltage – the difference in electrical potential energy between two points, measured in volts (v). Often called the electromotive force.
Circuit – A system involving an electrical potential energy source (example: voltage difference from a battery), a current of electrically charged particles flowing along a wire connected to an  source, and any resistance that the current experiences along the way (example: a light bulb). The energy source has a high and low end similar to the + and – terminals of a battery. Energy will flow from the high to the low end through a completed circuit.
Ohm’s Law –the relationship among voltage, current and resistance within a circuit is summarized by Ohm’s Law. The amount of current in a circuit is directly proportional to the voltage across the circuit and is inversely proportional to the resistance of the circuit. 1 ampere of current is created by 1 volt of an electromotive force acting through a resistance of 1 ohm. Three different forms of the same equation are listed below:
Ohm’s Law Formulas using variables
						E = I ∙ R				
Or 	
						V = A ∙Ω				
Variables
E = Electromotive Force or better known as Voltage (V)
I = Intensity or better known as Current or Amperage (A)
R = Resistance or better known as Ohms of Resistance (Ω)	
What does Ohm’s law mean? Discuss with the students the effects of holding one of the variables constant, and changing the other two.

· Start with a familiar topic – distance, rate and time. If you drive a car at a constant rate, the quotient of the distance and time will remain constant no matter how far you travel or how long you travel. Show the students the following ratios to illustrate this point:


     or      
Ask Students to come up with other sets of numbers that will create 60 mph (examples – 420 miles in 7 hours, 60 miles in 1 hour, 180 miles in 3 hours)

· If you have a particular distance to travel (say 100 miles), the product of the rate and time will remain constant, however, if one increases, the other must decrease. Show the students the following products to illustrate this point:

	

Ask the students if they can think of another product of   that creates 100 miles.

· [image: ]For a given circuit of constant resistance, the quotient of the voltage over current must remain constant. If the voltage is doubled, the current is doubled. If the voltage is halved, the current is halved. 

	R = resistance = 
	I = current
	E = voltage difference


All of the following will give you 2Ω 

	

· For a given circuit of constant voltage (i.e. a fully charged battery), the product of the current and resistance remains constant - as the resistance increases, the current or amperage decreases. Show the students the following products with increasing resistance to illustrate this point:
[image: ]
	E = voltage difference = 240 v
	R = resistance
	I = current
	


E = I ∙ R
(240 A)∙(1 ) = 240V
(120 A)∙(2 ) = 240 V
(24 A)∙(10 ) = 240 v


What happens to the units?
Unlike the distance and time calculations, the units involved in Ohm’s law ‘change”. For example, if you drive 100 miles in 5 hours, your rate is (100 miles)/ (5 hours) or 20 miles/hour or 20 mph. The miles and hours are still in your answer.
However, in Ohm’s law, when you divide (120 volts) by (60 amps), the resulting quotient is!!! Not “volt/amps” or “vpa.” This can be confusing. The easiest way to remember Ohm’s law and the correct units for your final answer is memorize the units (V, A, ) that go with each of the three variables (E, I, R) and by using the following graphic:

Using a graphic to help with the Math
[image: ]



Example 1

What is the current in a 10V circuit if the resistance is 2Ω? 

E = Voltage (V) = __10V__
I = Current or Amperage (A) = ___?___
R = Ohms of Resistance(Ω) = __2Ω__
[image: ohms law filled in]	
[image: ]

I = E/R

I = 10/2

I = 5A
Try it:What is the current in a 120V circuit if the resistance 20Ω? 
E = Voltage (V) = __120V__
I = Current or Amperage (A) = ___?___
R = Ohms of Resistance (Ω) = __20Ω__

[image: ohms law filled in]

[image: ]
I = E/R

I = 120/20

I = 6A
Example 2:  What voltage is required to move 2A through 5Ω?

E = Voltage (V) = __?__
I = Current or Amperage (A) = ___2A___
R = Ohms of Resistance(Ω) = __5Ω__
[image: ohms law filled in]

[image: ]

E = I ∙ R
E = 2A ∙ 5Ω
E = 10V





Try it: What voltage is required to move 3A through 12Ω
E = Voltage (V) = __?__
I = Current or Amperage (A) = ___3A___
R = Ohms of Resistance(Ω) = __12Ω__
[image: ohms law filled in]

[image: ]

E = I ∙ R
E = 3A ∙ 12Ω
E = 36V

Example 3
The formula for distance is rate ∙ time
D = r ∙t
r = D/t
t = D/r


Use what you know about Ohms Law and create a “circle” with the variables in the correct places

[image: ohms law blank circle]		[image: distance rate and time]

If it took you 7 hours to travel 435 miles, how fast we you going?

D = 435 miles
t = 7 hours
r = ?

[image: ]


[bookmark: _GoBack]r = D/t

r = 435miles/7 hours
r= 62.1 miles per hour
Try it: If it takes you 1.25 hours to drive to Gaylord and you are averaging 62 mph. How far is it to Gaylord?
D= _____
r =  _____
t =  _____

[image: ohms law blank circle][image: ]

D = r ∙t
D= 62 mph ∙ 1.25 hours
D = 77.5 miles
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