Science 9 Electricity: Potential Difference

Outcomes: Students will be expected to describe series and parallel circuits involving varying resistance, voltage, and current.
Materials: 
· Ring stand

· Potential difference cardboard papers

· Tape

· 12 mini marshmallows, 12 toothpicks
· wires with alligator clips

· Volt meters

· Light bulbs

· 6V lantern batteries
Procedure:
Engage – Show students the video located at http://www.youtube.com/watch?v=F1p3fgbDnkY
NOTE: If your school blocks youtube, download the video at home using the firefox plugin Video Downloader.

Ask students to copy down what they think some important points are from the video and when the video is over have them put them on the board and then discuss in more detail. Should arrive at V=E/Q.
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Potential difference in series and parallel circuits.

In series (all bulbs in a row) circuits the potential differences across each bulb added together is equal to the potential difference across the battery.  That is Vbattery = Vbulb1 + Vbulb2 
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In parallel (bulbs connected across each other) circuits the potential difference across the battery in each bulb is the same value.  That is Vbattery = Vbulb1  = Vbulb2 

Explore – Have students measure the potential difference in a circuit with one light bulb with different kinds of batteries and different kinds of bulbs. Replicate this with both series and parallel circuits. In order for students to get a firm grasp have them complete in their groups the Potential Difference Model activity attached.

Explain – Ask students to form groups and explain potential difference in their own words.

Extend/Apply – Have students complete the attached activity.

Potential Difference Model Activity

Name: _________________________________
Date: ___________________________________

You will need

· Ring stand

· Potential difference cardboard papers

· Tape

· 12 mini marshmallows, 12 toothpicks

Procedure

1. Tape the potential difference cardboard papers to the bar on the ring stand so they are arranged like the picture on page 333 of the text (in the text they are using modelling clay and a paint stir stick, we are using a ring stand instead).

2. Assume that each marshmallow represents one coulomb (1 C) of charge.  Place each marshmallow on the end of its own a toothpick

3. Tape four (4) toothpick/marshmallows to the 3 V card.

4. Tape three (3) toothpick/marshmallows to the 6 V card.

5. Tape two (2) toothpick/marshmallows to the 9 V card.

6. Tape one (1) toothpick/marshmallow to the 12 V card.

Analysis

Using the definition 
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, and the physical model in front of you, fill in the following table.

	Potential Difference, V

V (volts)
	Charge, Q

C (coulombs)
	Electric Energy, E

J (joules)

	3
	
	

	6
	
	

	9
	
	

	12
	
	


What did you discover

Answer the following questions in the space provided directly on this sheet.

1. Where should the two remaining toothpick/marshmallows be placed to represent zero (0) energy?

2. How much energy is needed to “lift” a coulomb of charge from the table to the 12 V level?

3. What is the total electric potential energy stored at the:

a) 9 V level?

b) 6 V level?

c) 3 V level?

4. How much energy would be released if the charges at the 9 V level were to drop down to the 6 V level?

5. Write a sentence that describes the relationship among electric energy, electric charge, and potential difference.

Take home question

Answer this question in your scribbler

A 9 V transistor battery is very small compared to a 12 V car battery.  Use your model to help explain why two 9 V batteries connected in a way to produce a potential difference of 18 V would not be able 
Potential Difference Problems

Name: _________________________
Date: ___________________________
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Answer all of these questions in your scribbler.

1.  If a battery gives 10 C of charge 15 J of energy, what is the Potential Difference, V, of the battery?

2.  If 60 J of energy is given to every 5 C of charge in a cell, what is the Potential difference, V, of the cell?

3.  How much energy will a 9.0 V battery give to 30 C of charge in a circuit?

4.  In a circuit 12.0 C of charge is transferred and the battery provides 36.0 J energy to do this, what is the potential difference, V, of the battery?

5.  If a battery has a potential difference of 6.0 V and it transfers its energy to 5.0 C of charge, how much energy did the battery provide in total?

6.  What charge would be required if a battery has a potential difference  of 12.0 V and provides 6.0 J of energy?

7.  If a battery gives 8 C of charge 16 J of energy, what is the potential difference, V, of the battery?

8.  How much energy will a 1.5 V battery give to 45 C of charge in a circuit?

9.  If 40 J of energy is given to every 5 C of charge in a cell, what is the potential difference, V, of the cell?
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