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Student book answers 
Chapter 3 

P1 

P1 3.1 Light 
 

In-text questions A Emit means to give out light, transmit means to allow light to pass through it.  

B You can see clearly through a transparent material but not through a translucent 
material, even though light travels through both. 

C The distance light travels in a year. 

Activity How long? How far? 

Sound takes a million times longer: 8 million minutes 

8 000 000/(60 × 24 × 365) = 15.2 years 

Sort those words 

For example, the light bulb emits light because it is luminous. 

The flower reflects light because it is non-luminous and opaque. This light is then 
absorbed by your eye. 

The water transmits light and is transparent. 

Summary 
questions 

1 luminous, emits, reflects, non-luminous, opaque (5 marks) 

2 Light is absorbed by water even though you can see through it. 

Only a small amount is absorbed, so you need a lot of water for it to become dark. (2 
marks) 

3 QWC question (6 marks). Example answers: 

The Sun emits light. 

The light travels through space to the Earth. 

The light travels through the air. 

The light (is refracted as it) goes into the water. 

The fish reflects light. 

The light (is refracted as it) comes out of the water. 

The light enters your eye and is absorbed. 

P1 3.2 Reflection 
 

In-text questions A When light is reflected from a mirror, the angle of incidence is equal to the angle of 

reflection. 

B specular reflection 

Activity Angular problem 

a 50°  

b 50°  

c No, the angle of incidence is equal to the angle of reflection and the angle between 
them can be anything from nearly 180° to 0°. 

Bouncing light 

a Repeating readings helps to eliminate the effect of random errors and makes results 
more precise. 

b A bar chart, because the data are categorical (name of material) and are not both 
continuous. 

http://www.oxfordsecondary.co.uk/acknowledgements


 

 

© Oxford University Press 2014  www.oxfordsecondary.co.uk/acknowledgements 
This resource sheet may have been changed from the original. 

Student book answers 
Chapter 3 

P1 

Summary 
questions 

1 virtual, size, shape, distance, right, incidence, reflection (7 marks) 

2 The light hits the wall and is reflected at lots of different angles. The light needs to 
reflect in a regular way to form an image. (2 marks) 

3 Example answers (6 marks): 

A design showing an uneven surface, made by footballs lined up in a row. 

A marble can be reflected from the surface of the footballs. 

At each part of the surface the marble is reflected according to the law of reflection. 

The surfaces of the footballs are at different angles to each other so the marble ends 
up scattered in lots of directions. 

P1 3.3 Refraction 
 

In-text questions A In reflection light bounces off something, in refraction it changes direction. 

B A lens focuses or bends the rays of light to a focal point. 

Activity Watch that spelling! 

a lens 

b parallel 

Summary 
questions 

1 above, refracts, away from, speeds up (4 marks) 

2 a Speed would decrease; direction would stay the same. (2 marks) 

b Speed would decrease; direction would stay the same. (2 marks) 

3 QWC question (6 marks). Example answers: 

Draw a line on the ground to show the boundary between air and glass. 

Draw another one further on to show the boundary between glass and air. 

Make lines of people about a metre apart. 

They march at an angle towards the line on the ground. 

As they get to the line on the ground they slow down. 

The people who reach it first slow down first. 

This changes the direction that they are marching in. 

As they cross the second line they speed up. 

This changes the direction again. 

They should be marching in the same direction as they were originally. 

P1 3.4 The eye and the camera 
 

In-text questions A the cornea and the lens 

B chemical reaction 

C charge-coupled device (CCD) 

Activity Real or virtual 

A real image is an image that you can put on a screen whereas a virtual image is one 
that you see in a mirror. 
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Summary 
questions 

1 reflects, pupil, cornea, lens, retina, real, electrical, optic nerve (9 marks) 

2 The camera in your phone contains a CCD not a screen. The camera stores an 
image but the pinhole camera does not. (2 marks) 

3 QWC question (6 marks). Example answers: 

Similarities: 

They both have a hole at the front to let the light in. 

There is a pinhole in the camera and a pupil in the eye. 

Both have a screen or place where the image is formed. 

Differences: 

There is no focusing of the image in the pinhole camera. 

The retina has light-sensitive cells where there is a chemical reaction. 

The eye produces an electrical signal. 

Lots of people can see the same image on the screen of the camera but only you can 
see the image on your retina. 

P1 3.5 Colour 

In-text questions A Splits white light into a spectrum  
B cyan, yellow, magenta  
C A black object absorbs all colours of light. 

Activity What table? 

Colour of 
material 

Appearance in 
red light 

Appearance in 
green light 

Appearance in 
blue light 

Appearance in 
cyan light 

Appearance in 
magenta light 

      
 

Summary 
questions 

1 refracted, least, most, dispersion, transmits, absorbs, absorbs, reflects, reflects, 
green (10 marks) 

2 The green shirt only reflects green light. 

It absorbs the red light and reflects no light, which we see as black. (2 marks) 

3 QWC question (6 marks). Example answers: 

Filters subtract colours from white light.  

You cannot subtract a colour and still have white.  

White consists of all the colours mixed together.  

A white filter would be like a piece of transparent material, like glass.  

To see black there must be no light reaching your eye.  

A black filter would absorb all the colours.  

A black filter would be like an opaque material like brick. 
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P1 Chapter 3 Summary 

End-of-chapter 
questions 

 

1 A, H, I, M, O, T, U, V, W, X, Y (1 mark) 

2a Blue jacket and red trousers. All colours are in white light, the blue jacket reflects 
blue and the red trousers reflect red. (2 marks) 

b Black jacket and black trousers. The blue jacket and red trousers would absorb 
green light so no light is reflected. (2 marks) 

3a The light is refracted so the image of the fish is below where it really is. (2 marks) 

b The light does not change direction so the fish is below the bird. (2 marks) 

4a angle of incidence (1 mark) 

b mass of plastic (1 mark) 

c angle of refraction (1 mark) 

d The bigger the mass, the smaller the angle of refraction. (1 mark) 

e Put the results in order of increasing mass. (1 mark) 

5 Rays brought to focus, as shown on page 143 of the Student Book. (4 marks) 

6 Angle would be bigger in water. Water slows light down less. (2 marks) 

7 This is a QWC question. Students should be marked on the use of good English, 
organisation of information, spelling and grammar, and correct use of specialist 
scientific terms. The best answers would present clear, detailed, and well organised 
descriptions and explanations of light through the lenses (maximum of 6 marks). 

Examples of correct scientific points: 

Light is refracted as it goes from air into each of the materials. 

The materials would refract light by different amounts. 

A lens is a piece of glass that focusses light. 

The rays cross at the focal point. 

If the material slows light down more, it would refract light more. 

Diamond slows down light the most, so would refract light the most. 

The focus would be closest for a diamond lens. 

Glass would refract light the least because it slows light down the least. 
The focus would be furthest for glass. 

 
Answer guide for the Big Write 

 

 

 

Developing Secure Extending 

1–2 marks 3–4 marks 5–6 marks 

 Uses coloured lights to 

‘change’ the colours of 

clothing, writing on posters, 

and writing on programmes. 

 Shows an understanding of 

how mirrors reflect light. 

 Plan lacks detail and 
organisation. 

 Uses simple ideas about 

reflection to suggest ways to 

use mirrors to produce images 

that the audience could see. 

 Produce examples of 

materials that could be used 

on a programme/poster that 

would change colour. 

 Plan lacks organisation of ideas. 

 Uses ideas of partial reflection in 

glass to explain how to produce 

a ghostly image e.g., pepper’s 

ghost where you could have an 

image and a person in the same 

place. 

 Describes in detail how it could 

be done practically. 

 Plan is clearly organised and has 

sufficient detail. 
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