
Physics: Summer preparation work for year 12 

 
Summer preparation work for A-level physics 

 
Name of student:______________________            Form:___________ 

 
 
COMPLETE THE TASKS FROM THIS BOOKLET AND BRING IT WITH YOU TO YOUR 

FIRST PHYSICS LESSON IN SEPTEMBER 
 

 
Objectives: 

• To give you the skills needed for the successful study of Physics at A level. 
• To help you to revise and re-look at some of the key content from GCSE Physics 
• To allow you the chance to go deeper with some of the physics that you have learnt at GCSE 
• To give you an interesting insight into some of the fascinating applications that physics has 

within the wider world.  
 
 
Instructions: 
This booklet is split up into 4 different tasks that will help you to prepare for the A-level Physics course.  
 
Within each task there is a video to help you to either revise content that you will need from GCSE. 
 
There is then a research activity that is framed around some deeper questions that relate to that 
topic. 
 
There is then a GCSE-level past exam question that will help to refresh your memory on what exam-
standard questions look like in that topic. Please attempt as many of these as you can, if you’re not 
sure on any of the content then follow the links provided to the relevant BBC Bitesize site where you 
can see it. 
 
You finish each task by considering some of the key terminology for each topic, with the key terms 
being drawn from the different topics at A-level. 
 
Each task is linked to one of the different topics that you will be learning about in year 12: 

• Task 1: Materials 
• Task 2: Imaging  
• Task 3: Sensing 
• Task 4: Wave behaviour 
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Task 1: Materials 
This task links to Chapters 4 and 5 of the Year 12 Physics curriculum where you will learn about materials.  
This task is expected to take you around 1 hour to complete.  
 
Background to this task: 
Materials are all around us. When choosing a material for a particular application, a range of different physical 
properties must be considered such as the material’s electrical conductivity, thermal conductivity, hardness, 
strength or elasticity. These are just a few examples. As well as physical properties, other factors like cost, 
availability, sustainability and expected lifetime must also be considered.  
 
What you need to do: 

1. Seeking out new information (estimated task time: 15 mins) 
Watch the video from the link below as an introduction to the field of materials science, to learn a 
little more about what smart materials (in particular) are and how they are useful. 
 
Link “Youtube Smart Materials Anna Ploszajski”: https://youtu.be/py5tPlOaJVY 
 

2. More about Piezoelectricity (estimated task time: 20 mins) 
Focussing on Piezoelectricity specifically, use the Internet or otherwise to find out answers to these 
questions and write them in the spaces below: 
 
A. What are piezoelectric crystals and how do they work? 

 
 
 

B. Why are piezoelectric crystals useful? 
 
 
 

C. In which devices would you find a piezoelectric crystal? 
 
 
 

D. Using your own knowledge, could you see a use for piezoelectric crystals in a device that maybe 
doesn’t currently use one? How might it improve the device? 
 
 
 
 

3. Past paper GCSE-level question (estimated task time: 10 mins) 
As well as the usefulness of a material in choosing to use it for a particular application, other factors 
such as cost, the availability of the materials and strength must also be considered. Complete the past 
exam question from the sheet “GCSE-level past exam question: Materials” 
 

4. Final review (estimated task time: 15 mins) 
Some key words and key terms that will be useful to you when studying this topic in year 12 are given 
below. For each one, using the Internet or otherwise, find a definition for the term and write it in the 
table on the next page. 
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Key term Definition/Meaning 

Brittle  

Stiff  

Tough  

Malleable  

Ductile  

Stress  

Strain  
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GCSE-level past exam question: Materials 
 
The diagram shows a greenhouse. 

  

A greenhouse frame can be made from wood or aluminium. 

Table 1 gives some information about wood and aluminium. 
  

Table 1 

  Wood Aluminium 

Raw material Renewable Non-renewable 

Mass of greenhouse frame 
in kg 80 20 

Useful lifetime in years 20 50 

End of useful life 
Can be chopped 
up and used as 

fuel 

Can be recycled into new aluminium 
products 

(a)     Evaluate the use of each material for making greenhouse frames. 

Use Table 1. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 
(4) 
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(b)     Greenhouse frames are transported by lorry. 

The lorry used can carry a maximum load of 12 tonnes. 

Calculate the largest number of wooden greenhouse frames which could be 
transported by the lorry. 

Use Table 1. 

100 kg = 1 tonne 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

Number of wooden greenhouse frames = ____________________ 
(2) 

(c)     It is more sustainable to make greenhouse frames from recycled aluminium than 
from aluminium from aluminium ore. 

Give two reasons why. 

1. _________________________________________________________________ 

___________________________________________________________________ 

2. _________________________________________________________________ 

___________________________________________________________________ 
(2) 

(d)     Greenhouse windows can be made from glass or from polymers. 

Table 2 gives information about glass and a polymer. 
  

Table 2 

  Glass Polymer 

Density in g / cm 3 2.8 1.2 

Cost in £ per m 2 20 28 

Effect of sunlight No effect Discolours over time 

Suggest one advantage of making greenhouse windows from the polymer rather 
than from glass. 

Use Table 2. 

___________________________________________________________________ 

___________________________________________________________________ 
(1) 

(Total 9 marks) 



Physics: Summer preparation work for year 12 

Task 2: Imaging 
This task links to Chapter 1 of the Year 12 Physics curriculum where you will learn about imaging.  
This task is expected to take you around 1 hour to complete.  
 
Background to this task: 
Lenses play an important part in the world around us and can be found in a variety of objects, from eyes to 
telescopes to mobile phones. Lenses work due to the refraction of the light that travels through them, with an 
image sometimes being formed (if the right combination of lenses are used).  
 
What you need to do: 

1. Seeking out new information (estimated task time: 15 mins) 
Watch the video from the link below as an introduction to the field of Geometric Optics. There should 
be some content on there that you recognise from GCSE but also some which may be new to you, that 
we will consider in more depth in Chapter 1. 
 
Link “Youtube Geometric Optics: Crash Course Physics #38”: https://youtu.be/Oh4m8Ees-3Q  
 

2. More about Lenses (estimated task time: 20 mins) 
Focussing on light and lenses, use the Internet or otherwise to find out answers to these questions and 
write them in the spaces below: 
 
A. Who was Hans Lippershey and what was his big contribution to physics? 

 
 
 

B. What similarities and differences are then between the lenses found in mobile phones and those 
found in our eyes? 
 
 
 

C. What does the term “focal length” means and what factors might affect it for a particular lens? 
 
 
 

D. Where might you find lenses being used in the field of medicine – what applications are there? 
 
 
 
 

3. Past paper GCSE-level question (estimated task time: 10 mins) 
Complete the past exam question from the sheet “GCSE-level past exam question: Imaging”. Please 
note that the content for this question was not on the Combined Science specification, only on the 
separate Physics specification. If you would like to learn more about this to try the question then this 
website here will be useful: https://www.bbc.co.uk/bitesize/guides/zt7srwx/revision/1  
 

4. Final review (estimated task time: 5 mins) 
Some key words and key terms that will be useful to you when studying this topic in year 12 are given 
below. For each one, using the Internet or otherwise, find a definition or meaning of the term and 
write it in the table on the next page. For any that you are stuck on, you may find this website helpful: 
https://www.bbc.co.uk/bitesize/guides/zt7srwx/revision/1 
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Key term Definition/Meaning 

Lens 

 

Convex 

 

Concave 

 

Focal length 

 

Principal axis 

 

Real image 

 

Virtual image 

 

Magnified 

 

Diminished 

 

Magnification 
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GCSE-level past exam question: Imaging 
 
(a)     A light bulb is placed between a convex lens and the principle focus of this lens, at position N 

shown in Figure 1. The light bulb is then moved to position M, a large distance from the lens. 

Figure 1 

  

Describe how the nature of the image formed changes as the light bulb is moved from 
position N to position M. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 
(3) 

(b)     An object, O, is very near to a convex lens, as shown in Figure 2. 

Complete Figure 2 to show how rays of light from the object form an image. 

Figure 2 

  
(3) 
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(c)     The object distance is the distance from an object to the lens. The image distance is the 

distance from the lens to the image. 

Figure 3 shows how the image distance changes with the object distance, for two identically 
shaped convex lenses, A and B. Each lens is made from a different type of glass. 

Figure 3 

  

(i)      When the object distance is 4 cm, the image distance for lens A is longer than for lens 
B. 

State why. 

______________________________________________________________ 

______________________________________________________________ 
(1) 
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(ii)     When the object is moved between lens B and the principal focus, the image size 

changes. The table shows the magnification produced by lens B for different object 
distances. 

  
Object distance in cm Magnification 

0.0 1 

5.0 2 

6.7 3 

7.5 4 

8.0 5 

Using information from Figure 3 and the table, describe the relationship between the 
image distance and the magnification produced by lens B. 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 
(2) 

(iii)     A third convex lens, lens C, is made from the same type of glass as lens B, but has a 
shorter focal length than lens B. 

Lens B is shown in Figure 4. 

Complete Figure 4 to show how lens C is different from lens B. 

Figure 4 

  
(1) 

(Total 10 marks) 
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Task 3: Sensing 
This task links to Chapter 3 of the Year 12 Physics curriculum where you will learn about sensing.  
This task is expected to take you around 1 hour to complete.  
 
Background to this task: 
Being able to sense the world around us has helped to change many aspects of our lives, in many cases 
automating jobs or tasks that would have otherwise required direct human input. For example, a security light 
that automatically turns on when it senses motion or a homeowner’s central heating that automatically turns 
on when the temperature drops below a certain level. All of these require some kind of ‘sensor’ and a good 
knowledge of electricity to be able to work. 
 
What you need to do: 

1. Seeking out new information (estimated task time: 15 mins) 
Watch the video from the link below as revision of the electricity topic from GCSE. You should 
recognise all of the content from your GCSE studies, we will need a solid understanding of this when 
we start our work on Chapter 3: Sensing. 
 
Link “Youtube All of AQA Electricity explained in 12 minutes”: https://youtu.be/EmCGF49Uils   
 

2. More about Lenses (estimated task time: 20 mins) 
Focussing on electricity and sensing, use the Internet or otherwise to find out answers to these 
questions and write them in the spaces below: 
 
A. What was J J Thomson’s big contribution to physics? 

 
 
 

B. What processes in a domestic setting are likely to be automated? What types of sensors (their 
names) allow each of these processes to happen? 
 
 
 

C. What must be present in order for an electric current to be created? 
 
 
 

D. Where might you find electric currents or a potential difference within the natural world? 
 
 
 

3. Past paper GCSE-level question (estimated task time: 10 mins) 
Complete the past exam question from the sheet “GCSE-level past exam question: Sensing”. If you 
need help on this question then you may find the information here to be useful: 
https://www.bbc.co.uk/bitesize/guides/zpdtv9q/revision/1  
 

4. Final review (estimated task time: 5 mins) 
Some key words and key terms that will be useful to you when studying this topic in year 12 are given 
in the table on the next page. For each one, using the Internet or otherwise, find a definition or 
meaning of the term and write it in the table. For any that you are stuck on, you may find this website 
helpful: https://www.bbc.co.uk/bitesize/guides/zpdtv9q/revision/1  
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Key term Definition/Meaning 

Electric 
current 

 

Lamp 

 

Fixed resistor 

 

Variable 
resistor 

 

Thermistor 

 

Light 
dependent 
resistor 

 

Charge 

 

Potential 
difference 

 

Resistance 

 

Series circuit 

 

Parallel circuit 
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GCSE-level past exam question: Sensing 
 

Figure 1 shows the apparatus used to investigate how the current through a thermistor depends 
on the temperature of the thermistor. 

Figure 1 

  

(a)     Which one of the following is the correct circuit symbol for a thermistor? 

Tick (✔) one box. 

  
(1) 

(b)     To get a range of results, hot water at 60 °C was poured into the beaker. 
The temperature of the water and current through the thermistor were then recorded as the 
water cooled. 

The results of the investigation are shown in Figure 2. 

Figure 2 
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(i)      Suggest one way the investigation could have been changed to give a wider range of 

temperatures. 

______________________________________________________________ 

______________________________________________________________ 
(1) 

(ii)     Describe how the current through the thermistor depends on the temperature of the 
thermistor. 

______________________________________________________________ 

______________________________________________________________ 
(1) 

(iii)     Use Figure 2 to determine the current through the thermistor at 40 °C. 

Current at 40 °C = ___________ A 
(1) 

(iv)     At 40 °C the thermistor has a resistance of 250 Ω. 

Use your answer to part (iii) and the resistance of the thermistor to calculate the 
potential difference across the thermistor. 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

Potential difference = ___________ V 
(2) 

(v)     The potential difference across the thermistor stays the same all through the 
investigation. 

What conclusion can be made from the results in Figure 2 about the resistance of the 
thermistor as the temperature of the thermistor decreases? 

Tick (✔) one box. 
  

the resistance increases 
 

the resistance does not change 
 

the resistance decreases 
 

(1) 
(Total 7 marks) 
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Task 4: Wave behaviour 
This task links to Chapter 6 of the Year 12 Physics curriculum where you will learn about wave behaviour.  
This task is expected to take you around 1 hour to complete.  
 
Background to this task: 
Light has the ability to demonstrate wave behaviour (act like a wave). Under the right circumstances it can 
refract (change speed when moving into a new medium), diffract (spread out when it encounters a gap or 
obstacle) as well as showing other aspects of wave behaviour too. Yet, it can also show particle behaviour too 
through the photoelectric effect, a well-known effect where light is able to stimulate the release of electrons 
if light of the right energy is shone onto some metals. Before we go on to look at some of the aspects of 
quantum behaviour, we will first look at conventional wave behaviour. 
 
What you need to do: 

1. Seeking out new information (estimated task time: 15 mins) 
Watch the video from the link below as revision of waves from GCSE. You should recognise all of the 
content from your GCSE studies. 
 
Link “Youtube The whole of AQA-Waves GCSE 9-1 Physics”: https://youtu.be/9JPNVJ_LC3E  
 

2. More about Lenses (estimated task time: 20 mins) 
Focussing on the waves, use the Internet or otherwise to find out answers to these questions and 
write them in the spaces below: 
 
A. What is the difference between an electromagnetic wave and a mechanical wave? 

 
 
 

B. Where might you find example of man-made sources of waves? 
 
 
 

C. Where might you find naturally occurring sources of waves? 
 
 
 

D. Extension – Can light really be both a particle and a wave at the same time? 
 
 
 

3. Past paper GCSE-level question (estimated task time: 10 mins) 
Complete the past exam question from the sheet “GCSE-level past exam question: Wave behaviour”. If 
you need help on this question then you may find the information here to be useful: 
https://www.bbc.co.uk/bitesize/guides/zgf97p3/revision/1  
 

4. Final review (estimated task time: 5 mins) 
Some key words and key terms that will be useful to you when studying this topic in year 12 are given 
in the table on the next page. For each one, using the Internet or otherwise, find a definition or 
meaning of the term and write it in the table. For any that you are stuck on, you may find this website 
helpful: https://www.bbc.co.uk/bitesize/guides/zgf97p3/revision/1   
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Key term Definition/Meaning 

Wavelength 

 

Frequency 

 

Amplitude 

 

Time period 

 

Wave speed 

 

Refraction 

 

Diffraction 

 

Interference 

 

Pitch 

 

Decibel 

 

Photon 
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GCSE-level past exam question: Wave behaviour 
 
When sound waves reach a material, some of the energy of the sound is reflected and some is 
transmitted through the material. 

(a)     Complete the sentence. 

Sound waves are caused by ____________________________________________ 
(1) 

(b)     The graphs J, K, L and M represent the sound energy reflected from a surface. 

The graphs are all drawn to the same scale. 

Which graph shows the greatest total sound energy output from the surface? 

  

Graph __________________________ 
(1) 

(c)     The proportion of the sound energy which is reflected or transmitted 
depends on the material which receives the sound. 

A student investigates different materials. 

The diagram shows how a student sets up her equipment. 

(i)      Using a pencil and ruler to draw on the diagram, show how microphone X receives 
reflected sound. 

  
(2) 



Physics: Summer preparation work for year 12 
(ii)     The student tests four materials. Each sheet of material is 1 mm thick. This has been 

glued onto a block of expanded polystyrene. 

Why does the student use the same size of expanded polystyrene block and the same 
sound level for each test? 

______________________________________________________________ 

______________________________________________________________ 
(1) 

(iii)     The table shows the readings for the sound level transmitted to microphone Y. 
  

Soundlevel from 
loudspeaker in 
arbitrary units 

Surface 
material 

Soundlevel transmitted to 
microphone Y in arbitrary 
units 

60 paper 39 

60 plaster 18 

60 cloth 31 

60 wood 15 

[A]    Which surface material transmits the smallest proportion of the sound? 

          ____________________________________________________ 
(1) 

[B]     What proportion is this? 

          ____________________________________________________ 
(1) 

(d)     People living in a flat have very noisy neighbours who are always playing loud music. 

Suggest one practical idea to reduce the amount of noise transmitted into the flat through the 
walls and explain how your idea will work. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 
(2) 

(Total 9 marks) 
 


