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Learning objectives

· Demonstrate understanding that waves transfer energy without transferring matter.
· Describe what is meant by wave motion as illustrated by vibration in ropes and springs and by experiments using water waves.
· Use the term wavefront.
· State the meaning of speed, frequency, wavelength and amplitude.
· Extended  Distinguish between transverse and longitudinal waves and give suitable examples.

Learning outcomes

· Be able to demonstrate understanding that waves transfer energy without transferring matter.
· Be able to describe what is meant by wave motion as illustrated by vibration in ropes and springs and by experiments using water waves.
· Be able to use the term wavefront.
· Be able to state the meaning of speed, frequency, wavelength and amplitude.
· Extended  Be able to distinguish between transverse and longitudinal waves and give suitable examples.

Resources
Student Book pages 150–153
Files found at www.collins.co.uk: P4_1ai_Worksheet; P4_1aii_Worksheet; P4_1a_Tech_notes

Approach

Introduce the activity
Discuss examples that students can think of where the idea of ‘waves’ appears in everyday life. This could include ‘scientific’ examples that they already know, such as light, but draw out a wider range, such as ‘Mexican wave’ or ‘brainwave’. Take all answers without comment at this stage.

Develop the activity
Demonstrate wave formation and pulses using a ‘slinky’ spring or a rope as shown on
page 152 of the Student Book. Point out the key differences between transverse and longitudinal waves and give examples of each type. Introduce key terms – ‘wavelength’, ‘speed’, ‘frequency’, ‘time period’ and ‘amplitude’ – as methods to describe particular wave pulses.
Students can then carry out the practical on Worksheet P4.1ai, and the activity on Worksheet P4.1aii. The method for the first part of the practical, on Worksheet P4.1ai, is as follows. Place the spring on the table. Two students stretch it to a length of about 1 m. Give one end of the spring a quick flick to one side. The pulse will move down the spring and reflect off the hand of the other student. Place the bottle on the table next to the spring about halfway along it. Send pulses down the spring to knock the bottle over.
[bookmark: _GoBack]Shake the spring from side to side to make a transverse wave in the spring. Change the size and speed of the sideways oscillation. Shake the spring toward and away from you to make a longitudinal wave in the spring. Change the size and speed of the backward and forward oscillation.
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For the second part, the method is as follows. Cut out pictures of the pulse moving from left to right along the rope and four extra blank pieces of card the same size. Stack in the correct order with the blanks at the back. Hold firmly with the left hand and flick with the right so that the pulse can be seen to move along the rope. Rearrange so the energy flows from right to left when the cards are flicked.
Introduce a ‘checklist’ to check whether a particular example should be counted as a wave. As a guide, use these six properties:
· Waves are caused by a vibration or oscillation.
· Waves transfer energy without transferring matter.
· Waves reflect.
· Waves refract.
· Waves diffract.
· Waves interfere or superpose.
Ask students to classify the following waves as mechanical waves or electromagnetic waves: infrared, light, seismic, sound, ultraviolet, water.
Introduce the idea of a wavefront by demonstrating water waves in a ripple tank.
Finish the activity
Get the students to demonstrate a ‘Mexican wave’. Discuss the nature of the wave (longitudinal or transverse) and the energy transfer (kinetic).
