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Smarter practice. Stronger understanding ATTEMPT CHECK CORRECT IMPROVE

Reflection and refraction required practical

AQA GCSE Separate Physics 8463 | Paper 2 | Required practical 9 | Foundation and Higher
Suggested: 35-40 minutes + 15—20 minutes review | 25 parts and 43 marks per tier route

Specification points covered

4.6.1.3: reflection, transmission and required practical 9 (Physics only)

4.6.2.2: refraction ray diagrams; speed and wavefront explanations are Higher only
4.6.2.6: smooth and diffuse reflection (selected content)

Higher support: 4.6.1.2, wave speed, frequency and wavelength

A museum inspection team tests glass viewing windows and reflective panels for a new display enclosure. Use ray
measurements and evidence to check the team’s conclusions. Each test uses the values given for that test.

Use a ruler, pencil and protractor. Foundation: sections 1-6. Higher: sections 1-4 and 6—7; section 7 replaces section
5. Do not do both 5 and 7. Draw on Figures 1-3. Print at actual size; do not stretch images.

1 Checking the measurement procedure
The team uses a narrow ray of light and a plane mirror on paper.
1(a) State what is meant by the normal to a surface at the point where a ray meets it. [1 mark]

1(b) The angle of incidence on the mirror is 30°. State the angle of reflection. [1 mark]

1(c) A trainee measures 60° between an incident ray and the mirror surface and records this as the angle of
incidence. Give the correct angle of incidence. [1 mark]

1(d) Explain one reason why a narrow ray makes the ray path easier to mark accurately than a broad
beam. [1 mark]

1(e) The team can choose a protractor with divisions of 1° or 5°. Which has the finer resolution? [1 mark]

1(f) A trainee moves the mirror after marking the incident ray but before marking the reflected ray. Explain why
these marks should not be used as one result. [2 marks]
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2 Reflecting light at the display panel

Figure 1 is drawn for measurement. Complete the ray on the diagram.

normal

mirror

Figure 1
2(a) Measure the angle of incidence in Figure 1. [1 mark]

2(b) Use your answer to 2(a) to find the angle between the incident ray and the mirror surface. [1 mark]

2(c) On Figure 1, draw the reflected ray from P and add an arrow to show its direction. [2 marks]

2(d) A rough panel scatters parallel incident rays in different directions. Explain why this does not mean that the
law of reflection has stopped applying. [2 marks]

2(e) Choose the surface that is more suitable for forming a clear reflected image: a polished plane mirror or a
rough white panel. [1 mark]

Continue your physics journey

Videos, practice and support for your next step
www.physicsuk.co.uk




PhysicsUK worksheet

3 Testing the transparent window
Figure 2 shows a ray entering a rectangular glass sample at P and reaching Q. The material outside both faces is air.

air

glass

air

Figure 2
3(a) Measure the angle of incidence and the angle of refraction at P in Figure 2. [2 marks]

3(b) State whether the ray bends towards or away from the normal as it enters the glass. [1 mark]

3(c) On Figure 2, draw the normal at Q. Complete the emergent ray in air, including its direction arrow. [2 marks]

3(d) The team sends a second ray into the glass along the normal. State what happens to the direction of this
ray at entry. [1 mark]

3(e) A trainee calls the internal ray PQ a reflected ray. Explain why PQ is instead a refracted ray. [2 marks]

Continue your physics journey

Videos, practice and support for your next step
www.physicsuk.co.uk




PhysicsUK worksheet

4 Analysing the reflection results
Table 1 shows mean angles rounded to the nearest degree. The team tests the same plane mirror at five settings.

Table 1

Angle of incidence / 10 20 30 40 50
degrees
Mean angle of 10 20 30 40 50

reflection / degrees

4(a) Plot all five results from Table 1 on Figure 3. Draw a straight line of best fit. [3 marks]
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4(b) Use your graph to estimate the angle of reflection for an angle of incidence of 35°. [1 mark]
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4 Analysing the reflection results continued
4(c) Explain how these results support the law of reflection. [2 marks]

4(d) At one fixed incident angle the team obtains reflected angles of 39°, 40° and 41°. Calculate the mean
reflected angle. [1 mark]

4(e) A single reading gives incidence 40° and reflection 41°. Individual angle readings are reliable only to about
+2°. A trainee says this disproves the law of reflection. Evaluate this claim. [2 marks]

5 Foundation route only
Complete 5(a)-5(c) on the Foundation route. Higher pupils skip this section and complete section 7 instead.

5(a) A trainee records every angle as, for example, 40.00° using a protractor with 1° divisions. Explain why the
two decimal places are not justified. [2 marks]

5(b) The protractor is always aligned with the wrong zero, making every angle 3° too large. Explain why taking a
mean of repeated readings will not remove this error. [2 marks]

5(c) The incident angle is fixed at 40° for three repeat readings. A trainee then changes it to 50° and adds that
result to the same mean. Explain why the fourth result must not be included. [2 marks]
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6 Writing the refraction method independently
The team now tests a new transparent rectangular window sample. Complete this task on either tier route.

6(a) Describe a method to investigate how the angle of refraction depends on the angle of incidence for the new
window sample. Use a ray box, paper, pencil, ruler and protractor. Explain how you would obtain the two angles
for a range of settings and improve confidence in the results. You may include a labelled diagram. [6 marks]

Foundation route ends here. Higher pupils also complete section 7 instead of section 5. During review, correct one ray
or one method step and explain the improvement.
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7 Higher replacement for section 5

Higher only: complete 7(a)-7(c) instead of 5(a)-5(c). Use Figure 2 and the idea of wavefronts. Light travels more
slowly in glass than in air.

7(a) At P, one side of an angled wavefront enters the glass before the other. Explain, using the change in speed
across the wavefront, why the ray bends towards the normal. [2 marks]

7(b) The light has the same frequency in air and glass. Use wave speed = frequency x wavelength to explain
what happens to its wavelength on entering the slower medium. [2 marks]

7(c) The ray in 3(d) travels straight into the glass along the normal. A trainee says no change in direction means
no change in speed. Explain why this is wrong, using the wavefront. [2 marks]

Higher route ends here. Check that every angle is measured from a normal, not from the surface.
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