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Checkpoint Task
Waves
Instructions and answers for teachers
These instructions cover the learner activity section which can be found on page 10. This Checkpoint Task should be used in conjunction with the KS3–4 Twenty First Century Science Physics B Transition Guide Waves, which supports OCR GCSE (9–1) Twenty First Century Science Physics B.
When distributing the activity section to the students either as a printed copy or as a Word file you will need to remove the teacher instructions section.
Introduction

The following tasks have been designed to highlight learners’ understanding of the material covered in the waves topics of Key Stage 3. The tasks have been chosen to test key areas of understanding and can be used either as a starting point, in which the teacher marks the papers to determine weaknesses in learners’ prior understanding, or as a way for learners to revise the information that they should already know, in which case learners could discuss the questions in groups or peer mark each other’s work when given the appropriate answers. 

An alternative approach would be to give learners the individual tasks as the various topics occur during teaching. In this case the amount of understanding being assessed is much smaller.

The first task is intended to assess learners’ understanding of the difference between transverse and longitudinal waves in what is probably an unfamiliar context. The key idea is that the directions of the ‘particle’ motions are different for each type of wave.

The second task is intended to assess learners’ understanding of the effects of amplitude and wavelength on the sound they hear. The first part gives learners a chance to show visually what happens when pitch and volume are changed, whilst the second part of the task asks them to verbalise their understanding. Teachers should be able to identify not only where there are misunderstandings but also what the misunderstandings are.

The final task is intended to give learners a chance to show their understanding of the differential absorption and transmission of light on colours of objects. Care should be taken here to ensure that learners understand that what they see is the remaining light and not the absorbed light 
(i.e. red objects look red because they reflect or transmit red light, not because they absorb it).

Teacher preparation
Task 1 – Types of Waves

The learning outcomes are:

· To be able to identify the differences between transverse and longitudinal waves

· To recognise that sound is an example of a longitudinal wave and to be able to give an example of a transverse wave

Extension – the task could be extended for more able learners by get them to discuss the types of materials that mechanical transverse and longitudinal waves can pass through, as this is particularly relevant to the seismological context.

Task 2 – Describing Waves

The learning outcomes are: 

· To be able to identify the effect of changing wavelength on the sound heard

· To be able to identify the effect of changing amplitude on the sound heard

Extension – learners could be asked to discuss how the factors of amplitude and frequency/ wavelength affected light waves; what would we see that was different. This links naturally into the third task.

Task 3 – Coloured Objects

· To be able to identify the effects of differential absorption on the colour of objects 

· To be able to identify the effects of differential reflection on the colour of objects

Extension – learners could be asked to discuss, for example, what would happen if a yellow surface were to be used with green light, or similar more complex situations involving mixtures of light colours.
Task 1 Types of wave

There are two types of waves produced in the rocks during an earthquake. These are called 
p-waves and s-waves and diagrams to represent each type of wave are shown below. 
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s-wave
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(a)
For each type of wave draw an arrow ( to show the direction that the wave is moving in. Label this arrow ‘direction of wave’.
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(b)
For each type of wave, draw a second arrow ( to show the direction that the rock particles are moving. Label this ‘direction of particles’.

(c)
What type of wave that a p-wave is?
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(d)
Can you give another example of this type of wave?
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(e)
What type of wave is an s-wave?
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(f)
Can you give another example of a wave that is the same type as an s-wave? 
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(g)
What is the main difference between p-waves and s-waves? (Hint: Think about the arrows on the diagrams.)
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(h)
At sporting events, the spectators sometimes take part in a Mexican wave. The spectators raise their arms so that it looks like a wave is going around the stadium. Can you explain how the movement of the wave and the movement of the people that make up the wave are different?
Task 2 – Describing Waves

Below is what a sound wave might look like if you could see it on TV.
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(a)
Use a pencil to draw on the diagram what a louder sound of the same pitch would look like.
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(b)
If the sound was the same loudness (volume) but lower pitched, then use a blue pen or pencil to draw this on the diagram.
(c)
Which of the sound waves in the diagram below, A or B, has the higher pitch?


Your answer

(d)
Use scientific words where you can to explain how you can tell from the diagram.
(e)
Which of the sound waves is louder?
(f)
Explain how you can tell from the diagram. Use scientific words where you can.
Task 3 – Surfaces and Filters

These tasks are graded and become gradually more difficult. It should be possible to determine where learners understanding runs out by how far they successfully get through the tasks.

This task is about the colour of different surfaces when light is shining at them. In each diagram below you are given the colour and the surface and of the light shining at it. 

(i)
(ii)


(iii)

(a)
Can you work out the colour of the light reflected from each surface?

(i)


(ii)

(iii)


(b)
Can you work out the colour of the light passing through the filters?
(i)


(ii)


(iii)

(i)



(ii)

(iii)


(c)
Can you explain what is different about the way that filters work by comparison with the light coming off a surface?

Checkpoint Task
Waves
Student Activity
Task 1 Types of wave

There are two types of waves produced in the rocks during an earthquake. These are called 
p-waves and s-waves and diagrams to represent each type of wave are shown below. 
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(a)
For each type of wave draw an arrow ( to show the direction that the wave is moving in. Label this arrow ‘direction of wave’.

(b)
For each type of wave, draw a second arrow ( to show the direction that the rock particles are moving. Label this ‘direction of particles’.

(c)
What type of wave that a p-wave is?



(d)
Can you give another example of this type of wave?




(e)
What type of wave is an s-wave?


(f)
Can you give another example of a wave that is the same type as an s-wave? 

(g)
What is the main difference between p-waves and s-waves? (Hint: Think about the arrows on the diagrams.)
(h)
At sporting events, the spectators sometimes take part in a Mexican wave. The spectators raise their arms so that it looks like a wave is going around the stadium. Can you explain how the movement of the wave and the movement of the people that make up the wave are different?
Task 2 – Describing Waves

Below is what a sound wave might look like if you could see it on TV.


(a)
Use a pencil to draw on the diagram what a louder sound of the same pitch would look like.
(b)
If the sound was the same loudness (volume) but lower pitched, then use a blue pen or pencil to draw this on the diagram.
(c)
Which of the sound waves in the diagram below, A or B, has the higher pitch?


Your answer

(d)
Use scientific words where you can to explain how you can tell from the diagram.
(e)
Which of the sound waves is louder?

Your answer

(f)
Explain how you can tell from the diagram. Use scientific words where you can.
Task 3 – Surfaces and Filters

This task is about the colour of different surfaces when light is shining at them. In each diagram below you are given the colour and the surface and of the light shining at it. 

(a)
Can you work out the colour of the reflected light?

(i)

(ii)

(iii)

Now you are shining light through coloured filters (like the ones used in theatres). You know the colour of the filter and of the light.
(b)
Can you work out the colour of the light passing through the filters?

(i)


(ii)


(iii)


(c)
Can you explain what is different about the way that filters work by comparison with light coming off a surface?
Both waves should have arrows pointing to the right (or left).





For the p-wave, the arrow should be pointing parallel to the wave direction (i.e. left to right on the paper) and for the s-wave it should be perpendicular to the wave direction (i.e. up and down on the paper). This is the key point here – the particle directions are different compared to the wave directions.





P-waves are longitudinal. This is a question testing factual knowledge as are the next three questions.





Sound.





S-waves are transverse





Light (electromagnetic) waves, water waves, waves on a string etc.





For longitudinal waves (p-waves,) the directions of the wave motion and the particle oscillations are parallel to one another.


For transverse waves (s-waves), the direction of the wave motion and the particle oscillations are perpendicular to one another.





The wave is moving around the stadium but the people that make up the wave are only standing up and sitting down (or raising and lowering their arms). The people are not moving with the wave.





The wave should have a higher amplitude but the same wavelength.





The wave should have a longer wavelength but the same amplitude. This question allows the teacher to see whether the learners are aware of the effects of amplitude and wavelength on the sounds that they hear demonstrated visually.





A





There are more complete waves in A on the diagram. The wavelength is therefore less and this leads to waves with a higher frequency which means we would hear a higher pitched sound.





A





The amplitude of A is greater and therefore so is its volume. This question allows the teacher to assess quickly the learner’s use of the scientific terms frequency, wavelength and amplitude and to associate these with the sounds they hear.





Red





Blue





Black





Red – of the colours of the spectrum only red light is reflected, the other colours are absorbed, and so we only see the red





Blue – only blue light is reflected but we only have blue light and so we see the surface as blue





Black – only red light would be reflected by the surface, all other colours would be absorbed, hence no light is reflected and the surface looks black





Green





Green





Black





Green - of the colours of the spectrum only green light is transmitted, whilst the other colours are absorbed, and so we only see green light





Green – only green light is transmitted but we only have green light and so we see the filter as green





Black – the filter will only transmit green light and so the blue light is absorbed, which means that no light passes through
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Filters get their colour because they transmit one or more colours and absorb all of the others.


Surfaces get their colour because they reflect one or more colours and absorb all of the others.
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