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Learning objectives

· Demonstrate understanding of current, potential difference, e.m.f. and resistance.
· State that current is related to the flow of charge.
· Use and describe the use of an ammeter, and a voltmeter, both analogue and digital.
· State that current in metals is due to a flow of electrons.
· State that the potential difference (p.d.) across a circuit component is measured in volts.
· State that the electromotive force (e.m.f.) of an electrical source of energy is measured in volts.
· Extended  Show understanding that current is a rate of flow of charge and recall and use the equation
I = Q/t.

Learning outcomes
· Be able to demonstrate understanding of current, potential difference, e.m.f. and resistance.
· Be able to state that current is related to the flow of charge.
· Be able to use and describe the use of an ammeter, and a voltmeter, both analogue and digital.
· Be able to state that current in metals is due to a flow of electrons.
· Be able to state that the potential difference (p.d.) across a circuit component is measured in volts.
· Be able to state that the electromotive force (e.m.f.) of an electrical source of energy is measured in volts.
· Extended  Be able to show an understanding that current is a rate of flow of charge and recall and use the equation I = Q/t.

Common misconceptions

Students find it difficult to grasp that batteries and van de Graaff generators do essentially the same job. They may also be confused about the difference between the direction of conventional current (arbitrarily chosen by Benjamin Franklin) and that of electron flow in a metallic conductor.

Resources
Student Book pages 213–214
Files found at www.collins.co.uk: P5_2b_Tech_notes

Approach

Introduce the activity
Place a wig of long hair on the dome of a van de Graaff generator. Charge up the dome and use class questioning, or encourage the students to apply their learning from the previous lesson, to explain why the hairs stand on end.
SAFETY INFORMATION: Standard safety precautions apply when using electrostatic generators. Please refer to the latest health and safety advice.
Develop the activity
Discuss the section headed ‘Current’ on page 213 of the Student Book.
Carry out the following demonstration to show that charge can be made to flow when a circuit is completed. Connect the dome of the van de Graaff generator in series with a neon lamp, a microammeter and the base of the generator. Switch on the generator. Note that the lamp glows (perhaps faintly) and the microammeter indicates a current.
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Extended  Point out that electrons flow in the direction of negative current – early scientists assumed that positive charge flowed through metals. Then replace the generator with a high-voltage supply and repeat the experiment. Make sure that students understand the difference between the flow of electrons and the direction of conventional current.
Extended   Students should then answer the questions on page 214 of the Student Book in pairs.
Finish the activity
Ask students to write down two things that they have learned in the activity and one thing that surprised them. Take feedback and discuss responses.
