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Learning objectives

· Extended  Plot and interpret extension-load graphs and describe the associated experimental procedure.
· Extended  State Hooke’s law and recall and use the expression F=kx where k is the spring constant.
· Extended  Recognise the significance of the term limit of proportionality for an extension–load graph.

Learning outcomes
· Extended Be able to plot and interpret extension–load graphs and describe the associated experimental procedure.
· Extended  Be able to state Hooke’s law and recall and use the expression F = kx, where k is the spring constant.
· Extended  Be able to recognise the significance of the term limit of proportionality for an extension– load graph.

Common misconceptions
Students are often confused by the term extension. They automatically assume that it is the change of length caused by the most recent change of force, whereas it is actually the net increase from a zero-force situation. Lower-ability students may need help in setting out a useful scale for the axes of their graph and converting the extension into metres to calculate the spring constant.

Resources
Student Book pages 49–55
Files found at www.collins.co.uk: P1_5bi_Worksheet; P1_5bii_Worksheet; P1_5b_Tech_notes

Approach

Introduce the activity
Refer back to the previous activity in which you stretched a long piece of rubber tubing. Show students a piece of wire. Ask them whether they think it is possible to stretch the wire.
Develop the activity
Discuss the section ‘How are materials affected by stretching?’ on pages 49–50 of the Student Book. Include a discussion of the Science in context feature on page 50. Introduce Hooke’s law using the text on page 51. At this point, students should carry out the practical in Worksheet P1.5bi. They will suspend the hanger from the spring and measure its length for a succession of masses hung from one end. The spring will exceed its elastic limit, so cannot be reused.
SAFETY INFORMATION: Students should be aware of the possibility of masses coming off the hanger and landing on someone’s feet.
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After they have completed the practical on Worksheet P1.5bi, students should work through Worksheet P1.5bii. The need to convert units is a common difficulty when dealing with real-life examples, where extensions are typically measured in cm or mm. Students will need to know how to alter the subject of an equation. This might be a good time to remind them how to do it. They also need to get used to writing down all the steps of their working in the two-step calculations on the worksheet.
You can then discuss the Science in context feature on page 52 before asking students to study the Developing investigative skills box on page 53. This can be done in pairs.
Extended  Students should look at the section Equation for Hooke’s Law on page 54 of the Student Book. The worked example should be approached by asking students to come up with their own solution to the problem before comparing their solutions with the given solution and discussing any differences. The questions on page 55 provide further practice.
Finish the activity
Set a number of simple calculations using Hooke’s law to test students’ understanding.
