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Section 1 – Maths 

Although A Level Maths is not a requirement to study A Level Physics, it is crucial 

for your success in A Level Physics that you are confident with the mathematical 

skills and techniques in this booklet. 

During your first week in Year 12 at Higham Lane Sixth Form you will be given 

a ‘Maths for Physics’ test, which will include rearranging equations, trigonometry, 

indices, standard form, significant figures, substituting numbers into formulae, 

prefixes (e.g. kilo, mega etc) and graphs. This booklet will help you prepare for 

the test. 

Your Task 

1. Read through the whole section. 

2. Read through the section again, completing the exercises as you go: 

3. If there are any topics you do not understand then you need to research 

them and then seek help if you still don’t understand. 

4. Revise using the booklet for the test in the first week back. 

5. Be prepared to hand in the completed exercises and show your sets of 

notes to your Physics teacher in your first lesson. 

 

Please work hard at mastering the techniques in this booklet, as experience has 

shown us that students who struggle with these concepts tend to find Physics A 

Level very difficult.  

  



Using prefixes and powers of ten 

Very large and very small numbers can be complicated to work with if written out in full with 
their SI unit. For example, measuring the width of a hair or the distance from Manchester to 
London in metres (the SI unit for length) would give numbers with a lot of zeros before or 

after the decimal point, which would be difficult to work with. 

So, we use prefixes that multiply or divide the numbers by different powers of ten to give 
numbers that are easier to work with. You will be familiar with the prefixes milli (meaning 

1/1000), centi (1/100), and kilo (1 × 1000) from millimetres, centimetres and kilometres. 

There is a wide range of prefixes. Most of the quantities in scientific contexts will be quoted 
using the prefixes that are multiples of 1000. For example, we would quote a distance of 33 
000 m as 33 km. 
 
Kg is the only base unit with a prefix. 

The most common prefixes you will encounter are given in the table. 
 

Prefix Symbol Power of 10 Multiplication factor 

Tera T 1012 1 000 000 000 000 

Giga G 109
 1 000 000 000 

Mega M 106
 1 000 000 

kilo k 103
 1000 

deci d 10-1 0.1 1/10 

centi c 10-2 0.01 1/100 

milli m 10-3 0.001 1/1000 

micro μ 10-6 0.000 001 1/1 000 000 

nano n 10-9 0.000 000 001 1/1 000 000 000 

pico p 10-12 0.000 000 000 001 1/1 000 000 000 000 

femto f 10–15 0.000 000 000 000 001 1/1 000 000 000 000 000 

 

Exercise 1: Converting data 

 
Re-write the following quantities. 

 
1. 1.5 kilometres in metres 

 
2. 450 milligrams in kilograms 

 

3. 96.7 megahertz in hertz 

 

4. 5 nanometers in metres 
 

5. 3.9 gigawatts in watts 

 

 



 

Exercise 2: Complete the following questions: 



Exercise 4: Pythagoras’ theorem 

 
1. Calculate the length of side x. 

 

 

 

 

2. Calculate the length of side x. 
 

 
 

 
 

http://www.purplemath.com/modules/rounding2.htm  

Exercise 3: Give the following to 3 significant figures: 

http://www.purplemath.com/modules/rounding2.htm


 

Exercise 5: Trigonometry 

 
1. Calculate length AB 

 
 

 

(not drawn to scale) 

 
 

2. Calculate length PR 
 
 

 

 
(not drawn accurately) 

 

  



 

  

Exercise 6 



  

Exercise 7 

Exercise 8 



  



  
Exercise 9 



  

Exercise 10 



 

  
Exercise 11 

Exam board guidance on drawing graphs 

 

Note: ‘Solidus’ means ‘/’ 



Exercise 12 – More practice at rearranging equations 

These are all Physics equations which you will meet over the next two years. 

Rearrange them for the variables listed. 

 

1. 𝑑 sin 𝜃 = 𝑛𝜆 rearrange for (a) d (b) sinθ (c) λ 

 

2. 𝑉 =
𝑄

4𝜋𝜀0𝑟
  rearrange for (a) ε0 (b) Q  (c) r 

 

3. 𝐹 =
𝑄1𝑄2

4𝜋𝜀0𝑟
2
  rearrange for (a) r (b) Q1 

 

4. 
sin𝜃1

sin𝜃2
=

𝑛2

𝑛1
  rearrange for (a) sinθ1 (b) sinθ2 (c) n2     (d) n1 

 

5. 𝑣2 = 𝑢2 + 2𝑎𝑠 rearrange for (a) a (b) s  (c) u 

 

6. 𝑇 =
1

𝑓
   rearrange for f 

 

7. 
𝑁𝑠

𝑁𝑝
=

𝑉𝑠

𝑉𝑝
  rearrange for (a) Ns (b) Np (c) Vs      (d) Vp 

 

8. 𝐹 =
𝐺𝑚1𝑚2

𝑟2
  rearrange for m1  

 

9. 𝜌 =
𝑅𝐴

𝑙
  rearrange for (a) R (b) A   

 

10. 𝑃 = 𝐼2𝑅  rearrange for (a) I2 (b) I  (c) R 

 

  



Exercise 13 – Rearranging special relativity equations 

These are the most complex equations you may meet during your Physics A Level 

course. Have a go at completing the questions below, but do not worry if you 

struggle to complete this exercise. 

1.     𝑡 =
𝑡0

√1−
𝑣2

𝑐2

 

 

 (a) Rearrange for t0 

 (b) Rearrange for v 

 (c) Calculate t if  t0 = 2.20 × 10-6 s 

    c = 3 × 108 m/s 

    v = 2.97 × 108 m/s 

 

2.    𝑙 = 𝑙0√1 −
𝑣2

𝑐2
 

 

 (a) Rearrange for l0 

 (b) Rearrange for v 

 (c) Calculate l if  l0 = 60 m 

    c = 3 × 108 m/s 

    v = 2.94 × 108 m/s 

 

3.    𝑚 =
𝑚0

√1−
𝑣2

𝑐2

 

 

 (a) Rearrange for m0 

 (b) Rearrange for v 

 (c) Calculate m if m0 = 1.67 × 10-27 kg 

    c = 3 × 108 m/s 

    v = 2.7 × 108 m/s 

 

 

  



Section 2 – Physics Introduction 

Choose at least one of the following tasks to complete to help you prepare for 

some of the content you will cover in A Level Physics 

 

www.youtube.com/watch?v=wzALbzTdnc

8  

http://www.physicsclassroom.com/Physics-Tutorial/Newton-s-Laws  

 

http://www.youtube.com/watch?v=wzALbzTdnc8
http://www.youtube.com/watch?v=wzALbzTdnc8
http://www.physicsclassroom.com/Physics-Tutorial/Newton-s-Laws


 

http://www.allaboutcircuits.com/textbook/direct-current/chpt-1/electric-circuits/  

http://www.physicsclassroom.com/class/circuits  

http://www.allaboutcircuits.com/textbook/direct-current/chpt-1/electric-circuits/
http://www.physicsclassroom.com/class/circuits


 

  

 

https://www.khanacademy.org/science/physics/mechanical-waves-and-

sound/mechanicalwaves/v/introduction-to-waves  

https://www.khanacademy.org/science/physics/mechanical-waves-and-

sound/mechanicalwaves/v/introduction-to-waves  

https://www.khanacademy.org/science/physics/mechanical-waves-and-sound/mechanicalwaves/v/introduction-to-waves
https://www.khanacademy.org/science/physics/mechanical-waves-and-sound/mechanicalwaves/v/introduction-to-waves
https://www.khanacademy.org/science/physics/mechanical-waves-and-sound/mechanicalwaves/v/introduction-to-waves
https://www.khanacademy.org/science/physics/mechanical-waves-and-sound/mechanicalwaves/v/introduction-to-waves


Section 3 – Super-curricular ideas 

A very important part of A Level will be the work you do beyond what is taught. The next 

few pages will give you loads of ideas of activities etc. that you may wish to complete. 

 



 



 

www.ted.com/talks/regina_dugan_from_mach_20_g

lider_to_humming_bird_drone/up-next?language=en  

https://www.ted.com/talks/brian_greene_why_is_our_u

niverse_fine_tuned_for_life?language=en  

https://www.ted.com/talks/helen_czerski_fun_home_e

xperiments_that_teach_you_physics?language=en  

https://www.ted.com/talks/joe_lassiter_we_need_nucle

ar_power_to_solve_climate_change?language=en  

http://www.ted.com/talks/regina_dugan_from_mach_20_glider_to_humming_bird_drone/up-next?language=en
http://www.ted.com/talks/regina_dugan_from_mach_20_glider_to_humming_bird_drone/up-next?language=en
https://www.ted.com/talks/brian_greene_why_is_our_universe_fine_tuned_for_life?language=en
https://www.ted.com/talks/brian_greene_why_is_our_universe_fine_tuned_for_life?language=en
https://www.ted.com/talks/helen_czerski_fun_home_experiments_that_teach_you_physics?language=en
https://www.ted.com/talks/helen_czerski_fun_home_experiments_that_teach_you_physics?language=en
https://www.ted.com/talks/joe_lassiter_we_need_nuclear_power_to_solve_climate_change?language=en
https://www.ted.com/talks/joe_lassiter_we_need_nuclear_power_to_solve_climate_change?language=en


 

https://physics.aps.org/articles/v11/56  

https://physics.aps.org/articles/v11/50 

https://physics.aps.org/articles/v11/36 

 

https://physics.aps.org/articles/v11/56
https://physics.aps.org/articles/v11/50
https://physics.aps.org/articles/v11/36


 



 

http://www.explainthatstuff.com/rollercoasters.html  

http://www.explainthatstuff.com/rollercoasters.html


 



 

https://home.cern/  

www.physicsandmathstutor.com 

 

 

Isaac Physics is a fantastic 

resource of free online A Level 

Physics lessons and exercises. 

We will use this site throughout 

your A Level Physics course, and 

you will be provided with a 

book containing all of the 

exercises 

https://isaacphysics.org/  

 

There are loads of fab channels on Youtube (and 

some not so good ones!), so make use of this 

free resource. 

www.youtube.co.uk  

 

The AQA exam board website 

contains a lot of useful documents, 

including the specification, practical 

handbook and past papers 

https://www.aqa.org.uk/subjects/s

cience/as-and-a-level/physics-

7407-7408  

https://home.cern/
http://www.physicsandmathstutor.com/
https://isaacphysics.org/
http://www.youtube.co.uk/
https://www.aqa.org.uk/subjects/science/as-and-a-level/physics-7407-7408
https://www.aqa.org.uk/subjects/science/as-and-a-level/physics-7407-7408
https://www.aqa.org.uk/subjects/science/as-and-a-level/physics-7407-7408


 


