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Learning objectives

· Extended  Draw and interpret circuit diagrams containing NTC thermistors and light-dependent resistors (LDRs)
· Understand that the current at every point in a series circuit is the same.
· Calculate the combined resistance of two or more resistors in series.
· State that, for a parallel circuit, the current from the source is larger than the current in each branch.
· State that the combined resistance of two resistors in parallel is less than that of either resistor by itself.
· State the advantages of connecting lamps in parallel in a circuit.
· Extended  Recall and use the fact that the sum of the p.d.s across the components in a series circuit is equal to the total p.d. across the supply.
· Extended  Recall and use the fact that the current from the source is the sum of the currents in the separate branches of a parallel circuit.
· Extended  Calculate the combined resistance of two resistors in parallel.

Learning outcomes

· Extended  Be able to draw and interpret circuit diagrams containing NTC thermistors and light- dependent resistors (LDRs)
· Be able to understand that the current at every point in a series circuit is the same.
· Be able to calculate the combined resistance of two or more resistors in series.
· Be able to state that, for a parallel circuit, the current from the source is larger than the current in each branch.
· Be able to state that the combined resistance of two resistors in parallel is less than that of either resistor by itself.
· Be able to state the advantages of connecting lamps in parallel in a circuit.
· Extended  Be able to recall and use the fact that the sum of the p.d.s across the components in a series circuit is equal to the total p.d. across the supply.
· Extended  Be able to recall and use the fact that the current from the source is the sum of the currents in the separate branches of a parallel circuit.
· Extended  Be able to calculate the combined resistance of two resistors in parallel.

Resources
Student Book pages 231–237
Files found at www.collins.co.uk: P6_2ai_Worksheet; P6_2aii_Worksheet; P6_2a_Tech_notes

Approach
Introduce the activity
Students should now be in a position to carry out the practical on Worksheet P6.2ai. They will follow the circuit diagrams to assemble four different circuits. Here is a list of what the circuits do:
1. The lamp comes on when the switch is pressed.
2. The lamp goes off when the switch is pressed.
3. The lamp changes brightness as the variable resistor is changed. The voltmeter reading increases as the brightness increases.
4. The lamp gets brighter as the switch is pressed. The ammeter reading increases as the brightness of the lamp increases.
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Develop the activity
Move on to discuss series and parallel circuits. Get the whole class to role play a simple circuit. They need to form a loop, perhaps around some benches, so that each represents a free electron. Set up a tray of objects (wrapped sweets, coins) at one point of the loop. Label it battery. Have another tray labelled lamp diametrically opposite.
Students march round clockwise, picking up a piece of energy from the battery and depositing it in the lamp before returning to the battery. March them faster to increase the current. Let them pick up two pieces of energy to increase the p.d. of the battery.
Point out that current is the same all the way round. It is worthwhile emphasising at this stage that the potential difference across a component is a measure of how much energy is transferred by the current, so it can get transferred from the electrons to the components on its way around the circuit.
Connect a single lamp to a mains power pack so that it glows with normal brightness. Then connect a second lamp in parallel. Use class questioning to establish that, because both lamps have the same brightness as the original one, they must have the same current and potential difference.
Then establish that each electron that leaves the negative terminal of the power supply must pass through one of the lamps, but not through both. Challenge the class to decide how the current in the battery is related to the current in each lamp.
At this stage the students can carry out the practical on Worksheet P6.2aii. Students connect the resistors in parallel with the battery. Then they place the ammeter in different places to establish that the current in and out of the battery is the sum of the currents in each resistor. Lower-ability students tend to build parallel circuits as though they were series ones, so it is advisable to keep an eye on the circuits that they assemble.
A useful strategy is to get students to build an initial series circuit for one component, then add the parallel sections one at a time so that they can see them added on ‘across’ the original circuit.
Discuss the differences between parallel and series circuits as described in the table on page 232 of the Student Book.
Now move on to discuss combinations of resistors in circuits. It is important for students to realise that when resistors are combined in parallel, the total resistance is lower than the value of any of the individual resistors; and when resistors are combined in series, the total resistance is higher than any of the individual resistors. This is a useful way to check calculations.
Students should work through the worked examples on page 235 of the Student Book without the solutions and then compare their answers with the given solutions. Discuss any differences between them. Students can answer the questions after the worked examples with a partner.
Finish the activity
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[bookmark: _GoBack]Provide the class with one power supply, two lamps and three switches. Challenge them to guide you through assembling a circuit in which each lamp can be turned on and off independently, but only when the master switch is closed. Here is the circuit diagram.
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