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Learning objectives

· State that resistance = p.d./current and understand qualitatively how changes in p.d. or resistance affect current.
· Recall and use the equation R = V/I
· Extended Recall and use quantitatively the proportionality between resistance and length, and the inverse proportionality between resistance and cross-sectional area of a wire.
· Extended Sketch and explain the current–voltage characteristic of an ohmic resistor and a filament lamp.

Learning outcomes

· Be able to state that resistance = p.d./current and understand qualitatively how changes in p.d. or resistance affect current.
· Be able to recall and use the equation R = V/I
· Extended  Be able to recall and use quantitatively the proportionality between resistance and length, and the inverse proportionality between resistance and cross-sectional area of a wire.
· Extended  Be able to sketch and explain the current–voltage characteristic of an ohmic resistor and a filament lamp.

Common misconceptions

As soon as physics becomes quantitative it becomes much more difficult for many students. Voltmeters and ammeters look very similar, so students often confuse current with potential difference.
Some uncertainty at this point is perfectly normal. As long as the correct language is used and misconceptions are corrected every time they emerge, students should get things straight in their heads by the end of the topic.

Resources

Student Book pages 216–221
Files found at www.collins.co.uk: P5_2d_Worksheet; P5_2d_Tech_notes

Approach

Introduce the activity
Show students how to assemble the circuit that they will be using in their practical work. You could display the circuit diagram on the screen and invite students to help you to assemble the circuit on the bench.
Introduce the quantitative aspects of resistance at this point.
Show students the equation for Ohm’s law. Check that they understand the significance of each term and show them how to rearrange the equation to make resistance the subject.
Develop the activity
Students can complete the worked examples on page 217 of the Student Book without the solutions at first. After a given time, compare their answers to the given solutions and discuss any differences.
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Students may need some help assembling the circuit because this may be the first time they have attempted to build a circuit. They may need help with evaluating their results because they don’t fully appreciate how the uncertainty in their values for p.d. and current affect their calculated values for resistance. This is especially true for low values of current, where errors may easily reach 25%. The graph shows this clearly.
Now move on to discuss the section ‘Effects of length and cross-sectional area’ on page 219 of the Student Book.
Extended  Ensure that students can use the relationship between resistance and cross-sectional area and length quantitatively.
Discuss the Science in context feature on pages 220–221 of the Student Book. Students can answer the questions on page 221 of the Student Book in pairs.
Finish the activity
Assemble the circuit that students used for the practical work. Show that the readings remain unchanged if the resistor is swapped over in the circuit. Explain how this is shown on the current−potential difference graph. Replace the resistor with a diode connected in the forward direction. Show that swapping over the diode results in different values for current and potential difference, so it doesn't obey Ohm’s law.
