[bookmark: P1_5f]Section P1: Motion

Activity P1.5f Centre of mass and stability
Learning objectives

· Perform and describe an experiment to determine the position of the centre of mass of a plane lamina.
· Describe qualitatively the effect of the position of the centre of mass on the stability of simple objects.

Learning outcomes

· Be able to perform and describe an experiment to determine the position of the centre of mass of a plane lamina.
· Know about the effect of the position of the centre of mass on the stability of simple objects.

Common misconceptions
Most students readily accept the concept of centre of mass. However, they often forget about it when given questions that involve this principle, such as simple ‘see-saw’ moments where the pivot is not central.

Resources

Student Book pages 63–66
Files found at www.collins.co.uk: P1_5f_Worksheet; P1_5f_Tech_notes

Approach

Introduce the activity
Ask students to explain to each other how they might work out the point at which an object may balance. They should use diagrams to help their explanations.
Project a series of images of vases that have different width bases. Students should select the vase they feel is the most stable and explain their reasons.
Develop the activity
Discuss the concept of centre of mass. Use the text on pages 63–64 of the Student Book to help.
Ask students to carry out the practical in Worksheet P1.5f. It forms a nice ‘challenge’ activity – the aim being for students to balance their shape perfectly on the end of a pin. Students initially find it difficult to believe this is possible, particularly for complex shapes, and are impressed when it proves possible.
SAFETY INFORMATION: Remind students to take care with sharp pins.
Give students some cubic and rectangular blocks (laid long end downward). Ask them to decide which object they would define as the most stable. Discuss how stability is affected when a rectangular block is placed on one end. Explain that stability depends on two factors: the height of the centre of mass above the base of the object and the width of the base of the object.
Students should study ‘Centre of mass and stability’ on pages 63–64 of the Student Book and consider the Science in context feature on page 65. They should answer the questions on page 66 in pairs.
Finish the activity
Ask students to suggest a shape with a centre of mass that does not fall within the shape itself. Ask students to design a vehicle for maximum stability.
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