Science 9 Electricity: Resistance and Ohm’s Law

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

Materials:

· Wire with alligator clips

· 6V lantern batteries

· light bulbs and sockets

· resistors

· switches

· ammeters

· voltmeters
Procedure:
Engage – Show students the video on http://www.youtube.com/watch?v=YGvu9iqjJq4
NOTE: If the school doesn’t allow youtube download it at home using the firefox plugin Video Dowload Helper.

Pair up students and ask them to start pushing desks across the room one student at a time, then the other student they are paired with will start pushing back, resisting the desk pushing. This illustrates the concept of resistance, it resists the flow of electrons. This can also be done with just the teacher and a volunteer. Show the students the powerpoint available on the CD in the kit relating to Ohm’s law.

Explore/Explain – Have students complete the lab attached.

Extend/Apply – Have students complete the attached worksheet for homework.

Resistance in Series and Parallel Circuits

Name: _____________________

Date: _______________

Procedure

Series Circuit
Connect the circuit with two resistors as shown in the diagram.  The ammeter is shown in three different spots in the circuit.
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By moving the ammeter to the three positions shown, record the current in the three different spots.

Now remove the ammeter from the circuit and connect the voltmeter as shown.
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Parallel Circuit

Connect the circuit as shown and record all of the currents in the four spots shown.
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Next remove the  ammeter and connect the voltmeter as shown.
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Data:

Calculations:

Series Circuit:

In this circuit the same current (I) goes through all of the circuit elements (battery and both resistors).  Use the current (I) and the potential difference measured (V) for each resistor to find:

The calculated resistance for the resistance labeled R1.
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The calculated resistance for the  resistance labeled R2.
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The calculated resistance for the two resistors together.
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Parallel Circuit:

In this case the potential difference is the same for all circuit elements (battery and both resistors), but the current is different in different parts of the circuit.  Use the currents (I) measured and the potential difference (V) to find:

The calculated resistance for the resistance labeled R1.
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The calculated resistance for the resistance labeled R2.
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The calculated resistance for the entire circuit (use total current).
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Analysis:

Series Circuit:

Is the calculated value of the resistance for each resistor the same as the value labeled on it?  Do you think it should be?  Explain.

What value of resistance do you get if you add the two numbers written on the resistors together?  Show the addition you carried out.

How does the calculated resistance for both resistors together compare to the value in question 2 above? 

Parallel Circuit:

Is the calculated value of the resistance for each resistor the same as the value labeled on it?  Do you think it should be?  Explain.

What value of resistance do you get if you add the two numbers written on the resistors together?  Show the addition you carried out.

How does the calculated resistance for both resistors together compare to the value in question 2 above? 

Interpreting results:

In which type of circuit does the most current flow?

In which type of circuit is the resistance of two resistors lowest?

Resistance Homework

Name: __________________________________
1.  A resistor has a potential difference across it of 6.0 V and the current flowing through it is 0.5 A.  Find the value of the resistance, R.

2.  A current of 2.0 A is flowing through a 12 ( resistance.  What potential difference, V,  would exist across the resistor?

3.  A potential difference of 3.0 V exists across a 12( resistor.  Find the current, I, in the resistor.

4.   In a circuit it is found that in five minutes (300. s), 900. C of charge flows through a motor.  Find the:

a)  the current, I, in the motor.

b)  the resistance, R, of the motor in the circuit.
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