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2 Introduction to A Level Physics 
 
A Level Physics is an excellent choice for students who are interested in how the world around them works, 
it is also allows you to delve into the laws that explain why everything in the universe – from quasars to 
Quavers – exists. 
 
It explores where energy comes from, how it behaves and how it can be transformed.  It also examines the 
forces of nature – like gravity – and how they work. You’ll gain an understanding of how sustained flight 
works and why satellites don’t fall from the sky. Apart from when they do. 
 
It’s a multi-faceted subject that can lead to a fascinating and fulfilling career, whether your interests lie in 
theoretical or experimental physics. 
 
Studying A Level Physics will develop your reasoning, problem-solving and analytical skills to the next level. 
This will position you ideally for university level study or the workplace. 
 
Due to the heavy mathematical element to physics, an A Level qualification can also help you explore 
mathematical studies and career paths. 
 
Physics is a seriously useful subject for the majority of STEM (science, technology, engineering and maths) 
careers and you’ll find physicists everywhere, in industry, transport, government, universities, the armed 
forces, the secret service, games companies, research labs and more. 
 
Physics is especially helpful for jobs that involve building things and developing new technologies, 
including: engineering (flight, buildings, space, you name it…), astronomy, robotics, renewable energies, 
computer science, communications, space exploration, science writing, sports and games technology, 
research and nanotechnology (that’s engineering on a seriously tiny molecular scale). 
 
Finally in addition to the Bridging Tasks (to be completed for the start of term in September) (page 13) live 
and breathe some physics over the summer; see 7 Live and Breathe Physics (Further Resources) (page 21) 
for ideas. 
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3 Taster Lesson 
 

3.1 Introduction 
What are these pictures?  How do they relate to physics? 
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3.2 Cupcake Case 

3.2.1 Drag 
Forces and factors that affect drag 
Remember our skydiver from earlier?  Define terminal 
velocity and explain the stages of a skydive using this 
graph. 

 

Terminal Velocity: 
 
A: 
B: 
C: 
D: 
E: 
F: 

3.2.2 Cupcake Case Equation 

When a paper cake-case falls, right 
way up, through the air, it quickly 
reaches terminal velocity. 
The drag force, 𝐷, acting on the 
paper cake-case, is given by: 
 

𝐷 = 𝑓𝜌𝐴𝑣2 
 
Where 𝜌 is the density of air, known 
to be 1.2kgm-3 𝑣 is the terminal 
velocity, 𝐴 is the cross-sectional area 
of the base of the cupcake case. 𝑓 is a 
unitless number called the shape 
factor. 
 
Regardless of their size, paper cake-
cases always have the same shape 
factor, even when several are stacked 
together. 
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When the cake-cases falls at terminal velocity, the weight and drag force are equal. 
 

𝒇𝝆𝑨𝒗𝟐 = __________ 
 
𝐷 = 𝑤𝑒𝑖𝑔ℎ𝑡 = 𝑚𝑔 
𝜌 = 1.2𝑘𝑔𝑚−3 
𝐴 = 𝜋𝑟2,  𝑚𝑒𝑎𝑠𝑢𝑟𝑒 𝑓𝑜𝑟 𝑟 

𝑣 =
𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒

𝑡𝑖𝑚𝑒
 

𝑓 = 5.7 (𝑘𝑛𝑜𝑤𝑛 𝑖𝑛 𝑡ℎ𝑖𝑠 𝑐𝑎𝑠𝑒) 
 
Determine what needs to be plotted on the x and y axis of a graph for the gradient to equal 
a formula containing g.  Hint: we plot the independent variable on the x-axis. 
 

 

 
So if 𝑚 is varied by increasing the number of cupcake cases and is plotted on the x axis 
against 𝑣2 on the y axis: 
 

gradient = (
𝑔

𝑓𝜌𝐴
)  so g = gradient × (𝑓𝜌𝐴) 

 
You can measure the mass of your cupcake case using a balance.  Assume each case weighs 
the same, you should perform the experiment using up to 5 cupcake cases. 
 
Remember: to find the gradient you must calculate the difference in your y values / 
difference in your x values using your line of best fit. 
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3.2.3 Cupcake Case Results 

Number of cupcake cases weighed  

Mass of cupcake cases (kg)  

Mass of individual cupcake case (kg)  

 

Mass of cupcake 
case (kg) 

Height of drop 
(m) 

Time (s) Average 
Velocity (m/s) 

𝑣2(m2s-2) 

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

 

Gradient of line of best fit: 
 
 
 
 
 
 
 
 
Value of g (and the units?): 
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4 A Level Physics at Kimberley College  
 
Physics is a fantastically interesting subject to study.  A Level Physics is a 
popular choice for students who wish to go on a study STEM subjects at 
university. 
 

4.1 Edexcel A Level Physics 
Kimberley college follows the Edexcel specification. 
 
The textbook for year 12 is ‘Edexcel AS/A Level Physics Student Book 1 + 
ActiveBook, Pearson Education Ltd, ISBN 1447991184’.  You will need to 
obtain a copy for the start of the course in September.  Secondhanded 
copies can normally be bought online over the summer from the usual 
online sources quite cheaply. 
 

4.1.1 Assessment 
The assessment is made up of three papers, sat at the end of the course, two topic papers and a final 
synoptic paper with an emphasis on practical skills.  Questions assessing students’ use of mathematical 
skills will make up 40% of the exam papers. 

 
A level Paper 1 – 

Advanced Physics I 

A level Paper 2 – Advanced 

Physics II 

A level Paper 3 – General and 

Practical Principles in Physics 

 

90 marks  90 marks  120 marks  
 

30% weighting  30% weighting  40% weighting  
 

1 hour 45 minutes 1 hour 45 minutes 2 hour 30 minutes 

 
• Working as a Physicist 

• Mechanics 

• Electric Circuits 

• Further Mechanics 

• Electric and Magnetic 

Fields 

• Nuclear and Particle 

Physics 

• Working as a Physicist 

• Materials 

• Waves and the Particle  

• Nature of Light 

• Thermodynamics 

• Space 

• Nuclear Radiation 

• Gravitational Fields 

• Oscillations 

• All topics across the full A 

level specification. 

• Half of the paper will also 

focus on testing students’ 

knowledge and understanding 

of practical skills and 

techniques. 

 Questions: multiple / 

short, open & extended / 

calculation 

Questions: multiple / short, 

open & extended / 

calculation 

Questions: short, open & 

extended / calculation / 

combined context 

 

4.1.2 Practical Endorsement 
Students’ skills and technical competency when completing practical work will be assessed by teachers. 
This will form the basis for the award of a Practical Endorsement at A level. This is separate to the A level 
grade and, if awarded, will be reported as a ‘Pass’ on A level certificates for students who achieve it. 
 
Practical skills are an important part of A level sciences and university offers for STEM subjects will usually 
require the practical endorsement. 
 

4.1.3 Further information 
https://qualifications.pearson.com/en/qualifications/edexcel-a-levels/physics-2015.html 

https://qualifications.pearson.com/en/qualifications/edexcel-a-levels/physics-2015.html
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5 Transition to A Level 
 
Moving from GCSE to A level can be a daunting step. There is a significant difference in terms of the 
amount you need to be able to recall, the level of detail required, and applying your new knowledge and 
skills to unfamiliar situations. 
 
This transition document is designed to help you prepare for the transition to A level. It includes sections 
on several topics which you have met at GCSE, in addition to suggested reading and some careers 
information. 
 
This document includes a series of tasks in section ‘6 Bridging Tasks’ on page 13 that must be completed 
by the start of term and submitted to your teacher when you begin the course. 
 
Important skills to acquire and develop are working independently, organising and planning your work. The 
best advice is not to leave the tasks and reading to the last minute, nor to complete it in the first few days 
upon receipt, but to plan the use of your time carefully, producing higher quality work and a deeper and 
more sustained knowledge base. 
 
Physics is an experimental science, and a significant part of the work involves laboratory work, which is 
assessed in written examinations and separately certified upon successful completion. 
 
The minimum requirements for the course are a Grade 5 at GCSE in both Physics (or Combined Science) 
and Maths, however experience has shown that to do well, and be secure in the subject, a Grade 6 in both 
Physics and Maths is necessary. 
 

5.1 Foundational Knowledge 
It is imperative that you have fully understood Physics at GCSE to be ready to make progress at A Level. 
 
If you did combined science, you should sign up to the AQA GCSE Physics single science on Seneca and 
complete all the parts, see 5.2 Further GCSE to A Level Transition Resources on page 12 for resources to 
support with this. 
 
In addition to the bridging tasks, the following resources have been highly recommended to support the 
transition to A Level Physics. 

A Level Physics Daily 
Workout 
 
A new practice book for a 
couple of minutes a day to 
keep your skills fresh and 
ready for September. 
 
 A Level Physics - Daily 
Workout 1: Year 1 - July to October,  
Physics Online ISBN:979-8795269511 

CGP Head Start to A Level 
Physics 
 
CGP offer a concise summary of 
the content that bridges GCSE 
and A Level – recommended 
for all, but particularly for 
those that did combined 
science.  
 
Head Start to A-Level Physics (with Online Edition),  
CGP Books ISBN: 978-1782942818 
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5.2 Further GCSE to A Level Transition Resources 
These resources are aimed at making sure your GCSE physics knowledge is sound before moving to A Level. 
 

 

Seneca Learning 
https://app.senecalearning.com/courses?Age+
Group=GCSE&Subject=Physics 

Online practice questions 
and materials 

 

GCSE Physics Online 
https://www.gcsephysicsonline.com/aqa 
 

A good series of online 
videos explaining various 
topics.  The college has a 
full subscription to the A 
Level version. 

 

Isaac Physics 
https://isaacphysics.org/gcse 
 

A very good resource with a 
mixture of video lessons 
and online questions. 

 

Physics and Maths Tutor 
https://www.physicsandmathstutor.com/physi
cs-revision/ 

A source of notes and 
questions. 

 
  

https://app.senecalearning.com/courses?Age+Group=GCSE&Subject=Physics
https://app.senecalearning.com/courses?Age+Group=GCSE&Subject=Physics
https://www.gcsephysicsonline.com/aqa
https://isaacphysics.org/gcse
https://www.physicsandmathstutor.com/physics-revision/
https://www.physicsandmathstutor.com/physics-revision/
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6 Bridging Tasks (to be completed for the start of term in September) 
 
This resource will support you preparing yourself over the summer so you are ready to study A level Physics 
in September. It is aimed to be used after you complete your GCSEs to brush up your knowledge and 
develop your skills. 
 
You are required to complete all of the four task below before commencing the course in September. 
 
Presentations and other electronic work should be submitted by email before the start of term to: 

oglynn@wootton.beds.sch.uk 
 
Files must be named in the format: Surname-First name-Task_X-Title  E.g. if your name was John Smith 
and you made a presentation for task 1 on the Fermi Paradox your file would be called: Smith-John-Task_1-
The Fermi Paradox 
 
Over the summer you should also aim to live and breathe some physics; read a physics related book, read 
some science news, do a MOOC, watch a physics related film, watch some physics videos etc. see section 7 
Live and Breathe Physics (Further Resources) (page 21) for ideas. 
 

6.1 Task 1 Independent Research and Science Communication 
Communication in science is key.  Please prepare a 4 to 5 min presentation to give to the rest of the class 
explaining one of the topics below.  You should aim the presentation towards your peers who have just 
completed GCSE physics.  The presentation can be in the form of either a PowerPoint presentation you will 
deliver in class or a pre-recorded video.  You will need to research the topic and be prepared to answer 
questions once you have delivered your presentation, whatever form your presentation takes. 
 
This will be assessed on content and delivery.  The PowerPoint slides you will be using or the video you 
have made should be submitted electronically before the start of term (see bridging tasks on page 13.for 
details on how to do this). 
 
While doing this you might want to think of the following questions: 

What is the topic about? 
What you need to know to understand it? 
Why it is (or was) an interesting solution / problem? 
What observations lead to it / why it was a surprise? 

 
Possible presentation titles (you may choose another interesting physics topic if you prefer): 

1. The Fermi Paradox (and / or the Drake 

Equation) 

2. The discovery of the laws of motion 

3. What is gravity? 

4. Protons and neutrons; fundamental particles? 

(the standard model) 

5. The WOW Signal 

6. The LGM Signal (What it lead to the discovery 

of, and what they are) 

7. Exoplanets 

8. The heavy elements come from supernovae, 

right? 

9. Energy, Energy, Energy - the progress of 

civilisation and energy demands.  Where 

might it lead? (Dyson spheres (or rings)) 

10. The Kardashev Scale 

11. The discovery of Neptune 

12. 8 planets in our solar system; could there be 

another? 

13. The solar neutrino problem 

14. Muon g-2 results 

15. Superconductivity 

16. The Simulation Hypothesis 

17. Dark matter 

18. Dark energy 

19. Why is the solar system (mostly) flat? 

20. Schrodinger’s Cat 

21. The Many Worlds Hypothesis 

22. What is a blackhole? 

23. Neutron Stars 

mailto:oglynn@wootton.beds.sch.uk
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6.2 Task 2: Make a Revision Aid 
Please produce an A3 poster (Sellotape two pieces of A4 together) on a topic from GCSE physics (examples 
from AQA listed below), that could be used by a GCSE Physics student to revise the topic.  This can be done 
electronically or by hand. 
 
This will be assessed on content and aesthetic appeal.  If done electronically it should be submitted by 
email before the start of term (see bridging tasks on page 13.for details). 
 
AQA GCSE Physics topics: 

1. Energy and energy resources 

2. Energy transfer by heating 

3. Energy resources 

4. Electric Circuits 

5. Electricity in the home 

6. Molecules and matter 

7. Radioactivity 

8. Forces in balance 

9. Motion 

10. Force and motion 

11. Force and pressure 

12. Wave properties 

13. Electromagnetic waves 

14. Light 

15. Electromagnetism 

16. Space 

 

6.3 Task 3: Isaac Physics Bridging Task 
  

Isaac Physics 
You will need to register with Isaac Physics: 
https://isaacphysics.org/register 
 
You will then need to join the class group by entering the token code CMCY2F 
manually or following link: 
https://isaacphysics.org/account?authToken=CMCY2F 
 
You have been assigned the two GCSE to A Level transition tasks in Isaac Physics 
which will take some time to complete.  Please use the resources https://isaacphysics.org/gcse to help 
you through them.  They will test your core GCSE knowledge and skills to ensure you are ready for A 
Level. 
 
Isaac Physics is a fantastic resource which offers a variety of materials to for learning GCSE physics the 
transition to A Level and beyond, please explore it. 

 

  

https://isaacphysics.org/register
https://isaacphysics.org/account?authToken=CMCY2F
https://isaacphysics.org/gcse
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6.4 Task 4: Core Knowledge Assessment 
 
Please complete the below question sets at 6.4.1 and 6.4.2 in the space provided. 
 

6.4.1 Motion 
1 A car is travelling along a level road. 
 
a The car travels at constant velocity. It covers 250 m 
in 40 s. Calculate the average velocity during this 
time. 
 
 
 
 
 

(2 marks) 
b The car now accelerates in a straight line.  Its average acceleration is 12 m/s2.  Calculate the increase in 
velocity of the car in 4.0 s. 
 
 
 
 
 
 

(3 marks) 
2 The graph shows a velocity-time graph for a cyclist over a time of 60 s. 

 

a i When is the cyclist travelling with greatest velocity? Place a cross (□) in the box next to your answer. 

 

□A for the first 15 

seconds 

□B between 15 and 

40 seconds 

□C between 40 and 

50 seconds 

□D for the last 10 

seconds 
 

(1 mark) 
ii Calculate how long the cyclist is stationary for in seconds. 
 
 

(1 mark) 
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iii Calculate how far the cyclist travels in metres during the first 40 seconds. 
 
 

(1 mark) 
b A different cyclist accelerates for 8 s. During this time they accelerate from 3 m/s to 14.2 m/s.  Calculate 
the acceleration during this time. 
 
 
 
 
 
 
 

(3 marks) 
3 A water tank drips water. 
 
a Scientists could use four quantities to describe the movement of the water drops. 
Three of these quantities are vectors.  The other quantity is a scalar.  acceleration 
force mass velocity 
 

i Complete the sentence by putting a cross (□) in the box next to your answer. 

The scalar quantity is 

□A acceleration □B force □C mass □D velocity 

(1 mark) 
ii State any vector quantity not listed above. 
 

(1 mark) 
iii Complete the following sentence using one of the quantities from the word box above.  In a vacuum, all 
bodies falling towards the Earth's surface have the same. 
 

(1 mark) 
b The mass of one water drop is 0.00008 kg.  Calculate its weight in Newtons.  (Gravitational field strength 
is 10 N/kg) 
 
 

(2 marks) 
 
c The water drop falls to the ground, 13 m below, in 1.7 s.  Calculate the average speed in m/s of the drop 
while it is falling. 
 
 

(2 marks) 
d Assuming the droplet starts at rest calculate the velocity just before it hits the ground. Ignore air 
resistance.  (g = 10m/s2) 
 
 
 
 

(3 marks) 
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4 The graph shows how the velocity of a small car changes with time. 

 
a Use the graph to estimate the velocity of the car at three seconds. 
 

(1 mark) 
b Calculate the acceleration in m/s2 of the car when it is speeding up. 
 
 
 
 

(2 marks) 
c Explain why the units of acceleration are m/s2. 
 
 
 
 

(2 marks) 
d Show that the car travels further at a constant velocity than it does when it is slowing down. 
 
 
 
 
 

(3 marks) 
 

6.4.2 Electricity 
1 Some students investigate the electrical resistance of different components using this 

circuit. 
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a Which row of the table is correct for both meters P and Q? 

Place a cross (□) in the box next to your answer. 

 □A □B □C □D 

meter P is an ammeter an ammeter a voltmeter a voltmeter 

meter Q is an ammeter a voltmeter a voltmeter an ammeter 

 (1 mark) 

b One of the components being investigated is a 12 ohm resistor.  When it is in the circuit, the 

ammeter reading is 0.50 A.  Calculate the voltmeter reading. 

 

 

 

 

(2 marks) 

c The students reduce the resistance of the variable resistor.  State what happens to the readings on each 
of the meters P and Q. Explain what happens to P. 
 
 
 

(2 marks) 
d The students then reduce the voltage of the power supply.  State what happens to the current in the 
circuit. 
 
 

(1 mark) 
2 a The diagram shows an electric circuit with two resistors, R and S. 

 
i R has a resistance of 11 ohms.  Calculate the potential difference across R. 
 
 
 
 

(2 marks) 
ii Use information from the diagram to calculate the current in S. 
 
 

(1 mark) 
iii Calculate the resistance of S. 
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(2 marks) 

b Complete the sentence by putting a cross (□) in the box next to your answer.  A student wants to 

measure the battery voltage with a voltmeter.  The voltmeter should be placed… 
 

□A in series with the 

battery 

□B in parallel with 

the battery 

□C in parallel with 

the ammeter 

□D in series with 

either resistor R or S 
(1 mark) 

 
3 The diagram shows an electric circuit with three resistors, R1, R2 and R3. 

 
a i R1 has a resistance of 5 ohms. The current flowing in it is 2A.  Calculate the potential difference across 
R1. 
 
 
 

(2 marks) 
ii State the voltage provided by the battery 
 
 

(1 mark) 
b i The resistance of R2 is 10 ohms and R3 is 4 ohms. Calculate the combined resistance of R1, R2 and R3 in 
this arrangement. 
 
 
 
 
 
 
 

(4 marks) 
ii Calculate the current being produced by the battery. 
 
 
 
 

(2 marks) 
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c Calculate the current flowing in: 
i R2 
 
 
 
ii R3 
 
 
 

(3 marks for i and ii combined) 
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7 Live and Breathe Physics (Further Resources) 
 
The below further resources have been selected because we think you might find them interesting. 
 

7.1 New Websites 
Phys.org 

https://phys.org/ 
Science related news website 
with a strong focus on physics 

SciTechDaily 

 
https://scitechdaily.com/ 

Science and technology related 
news stories. 

 

Universe Today 

 
https://www.universetoday.com

/ 
Space and astronomy news 

7.2 Short Videos 
MinutePhysics 

 
https://www.youtube.com/c/mi

nutephysics 
Good short videos on interesting 

physics topics. 

Kurzgesagt 

 
https://www.youtube.com/c/ina

nutshell 
Interesting videos on a range of 
science and conjecture topics. 

 

Sixty Symbols 

 

 
http://www.sixtysymbols.com/ 

Slightly longer videos curated by 
the University of Nottingham 

7.3 Longer Videos 
TED Talks 
https://www.ted.com/talks?sort
=newest&language=en&topics%
5B%5D=Science 
 

Cambridge Physics Centre Talks 
https://outreach.phy.cam.ac.uk/
programme/cpc/cpc-lecture-
recordings-21-22 
(2021-22 series) 

Gresham College Science Videos 
https://www.gresham.ac.uk/wat
ch-now?subject=science 
 

 
There are some great TV series and box sets available too! You might want to check out: Horizon, Planets, 
Cosmos, Wonders of the Universe (Available on Netflix), Wonders of the Solar System (Available on 
Netflix), NASA TV and Shock & Awe, The Story of Electricity and The Fantastic Mr. Feynman 
(https://www.youtube.com/watch?v=LyqleIxXTpw) and/or radio/podcasts such as The Infinite Monkey 
Cage 
 

7.4 Books 
1. Surely You're Joking Mr Feynman: Adventures of a Curious Character, Richard P Feynman 

2. Moondust: In Search of the Men Who Fell to Earth, Andrew Smith 

3. Quantum Theory Cannot Hurt You: Understanding the Mind-Blowing Building Blocks of the Universe, Marcus 

Chown 

4. A Short History of Nearly Everything, Bill Bryson 

5. Thing Explainer: Complicated Stuff in Simple Words, Randall Munroe 

6. Introducing Quantum Theory by Joseph Patrick McEvoy and Oscar Zárate 

7. Introducing Relativity by Bruce Bassett 

8. Introducing particle Physics by Tom Whyntie 

9. The Elegant Universe by Brian Greene (from relativity to string theory) 

10. QED: The Strange Theory of Light and Matter Book by Richard Feynman 

https://phys.org/
https://scitechdaily.com/
https://www.universetoday.com/
https://www.universetoday.com/
https://www.youtube.com/c/minutephysics
https://www.youtube.com/c/minutephysics
https://www.youtube.com/c/inanutshell
https://www.youtube.com/c/inanutshell
http://www.sixtysymbols.com/
https://www.ted.com/talks?sort=newest&language=en&topics%5B%5D=Science
https://www.ted.com/talks?sort=newest&language=en&topics%5B%5D=Science
https://www.ted.com/talks?sort=newest&language=en&topics%5B%5D=Science
https://outreach.phy.cam.ac.uk/programme/cpc/cpc-lecture-recordings-21-22
https://outreach.phy.cam.ac.uk/programme/cpc/cpc-lecture-recordings-21-22
https://outreach.phy.cam.ac.uk/programme/cpc/cpc-lecture-recordings-21-22
https://www.gresham.ac.uk/watch-now?subject=science
https://www.gresham.ac.uk/watch-now?subject=science
https://www.youtube.com/watch?v=LyqleIxXTpw
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11. Seven Brief Lessons on Physics Book by Carlo Rovelli 

12. The Road to Reality Book by Roger Penrose (Very advanced) 

13. Physics of the Impossible: by Michio Kaku 

14. Astrophysics for People in a Hurry Book by Neil deGrasse Tyson 

15. Six easy pieces by Feynman (The most famous introduction to Physics) 

16. Six not so easy pieces by Feynman 

17. Character of physical law by Feynman 

18. The Universe in a Nutshell Book by Stephen Hawking 

19. A Brief History of Time Book by Stephen Hawking 

20. The Fabric of the Cosmos Book by Brian Greene 

21. How to Teach Quantum Physics to Your Dog Book by Chad Orzel  

22. Quantum: A Guide For The Perplexed by Jim Al-Khalili 

23. Mad About Modern Physics: by Christopher Jargocki and Frank Potter 

24. Why E=mc2 by Brian Cox 

25. Our Mathematical Universe: by Max Tegmark 

26. How to build a time machine… 

7.5 Films 
Moon (2009) 
 
With only 
three weeks 
left in his three 
year contract, 
Sam Bell is 
getting anxious 
to finally 

return to Earth. He is the only 
occupant of a Moon-based 
manufacturing facility along with 
his computer and assistant, 
GERTY. When he has an accident 
however, he wakens to find that 
he is not alone. 

Gravity (2013) 
 
Two 
astronauts 
work 
together to 
survive 
after an 
accident 
which 
leaves 
them 

stranded in space. 

Interstellar (2014) 
 
A team of 
explorers 
travel 
through a 
wormhole in 
space in an 
attempt to 
ensure 
humanity's 

survival.  

The Imitation 
Game (2014)  
 
Based on a 
true story. 
During World 
War II, the 
English 
mathematical 
genius Alan 
Turing tries to 
crack the German Enigma 
code with help from 
fellow mathematicians. 

The Martian 
(2015) 
 
It is the 
story of an 
astronaut 
who 
becomes 
stranded on 
Mars after 
his team members assume him 
dead. He must rely on his 
ingenuity to find a way to signal 
to Earth that he is alive. Starring 
Matt Damon and Jessica 
Chastain, this is one of the most 
scientifically accurate films. 

Apollo 13 (1995) 
 
Based on a 
true story. 
NASA must 
devise a 
strategy to 
return 
Apollo 
13 to Earth 
safely after 
the 

spacecraft undergoes massive 
internal damage putting the lives 
of the three astronauts on board 
in jeopardy. 
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7.6 MOOCs and other things to do. 
MOOCs are online courses run by nearly all universities. They are short FREE courses that you take part in. 
They are usually quite specialist, but aimed at the public, not the genius! 
 
There are lots of websites that help you find a course, such as edX, Future learn and the Open University. 
 
You can take part in any course, but there are usually start and finish dates. They mostly involve taking part 
in web chats, watching videos and interactives. 

 

 

 

 

 

https://www.open.edu/openlearn/free-courses/full-

catalogue  
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7.7 Places to go 
If you are on holiday in the UK, or on a staycation at home, why not plan a day trip to one of these 
 

7.7.1 Northern England and Scotland 
1. Jodrell Bank Observatory – Cheshire – one of the largest moveable radio telescopes in the world 
and the location of the filming of the BBC’s Stargazing Live. The site has both indoor and outdoor activities. 

2. MOSI – Manchester – Massive free museum showing how science helped Britain lead the way 
through the industrial revolution. Contains hands on exhibits and displays and often host regular travelling 
exhibitions. 

3. Liverpool World Museum / Spaceport – Liverpool/Wirral – Start the day off at an excellent family 
science museum with a top floor dedicated to astronomy including a planetarium. Take the ferry across the 
Mersey to another family friendly museum dedicated to spaceflight. 

4. Kielder Observatory – Northumberland – Book ahead at this popular observatory in the midst of the 
darkest night skies the UK has to offer. Regular tours and opportunities to view the stars through 
professional telescopes take place on a nightly basis. 

5. Glasgow Science Centre - The Centre is home to hundreds of interactive exhibits throughout the 
three engaging floors. 

7.7.2 The Midlands and Wales 
1. Electric Mountain – Snowdonia – Set against a mountainous backdrop is a working pumped storage 
power station. Take a tour deep into the heart of the mountain and see the turbines spring into action to 
meet our ever increasing demand for electricity. Take a stroll up on of the UKs highest peaks in the 
afternoon. 

2. National Space Centre – Leicester - With six interactive galleries, the UK’s largest planetarium, 
unique 3D simulator experience, the award-winning National Space Centre in Leicester is an out of this 
world visitor attraction. 

3. Alton Towers – Staffordshire – Treat yourself to a go on a few rollercoasters whilst discussing 
Newton’s Laws. You may want to download and take these handy rollercoaster physics notes with you 
http://www.explainthatstuff.com/rollercoasters.html 

7.7.3 Southern England 
1. Royal Observatory – London - Visit the Royal Observatory Greenwich to stand on the historic Prime 
Meridian of the World, see the home of Greenwich Mean Time (GMT), and explore your place in the 
universe at London’s only planetarium. 

2. Herschel Museum of Astronomy – Bath – As you walk around the picturesque Roman city – take an 
hour or two out at the home of one of the great scientists – discoverer of Infra-red radiation and Uranus. 

3. @Bristol – Bristol - home to the UK’s only 3D Planetarium and one of the biggest science centres. 

4. The Royal Institution – London – The birthplace of many important ideas of modern physics, 
including Michael Faraday’s lectures on electricity. Now home to the RI Christmas lectures and many 
exhibits of science history. 

  

http://www.explainthatstuff.com/rollercoasters.html
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8 Further Questions for Fun ☺ 
 

8.1.1 Constant acceleration 

1 Which of the following is a scalar quantity?  Place a cross (□) in the box next to your answer. 

□A acceleration □B displacement □C force □D work 

(1 mark) 
2 A cyclist travelling at a speed of 4.2 m s−1 accelerates at 1.1 m s−2. In a time of 7.4 s what is the distance 

travelled?  Place a cross (□) in the box next to your answer. 

□A 30 m □B 35 m □C 61 m □D 91 m 

(1 mark) 

3 Complete the sentence by putting a cross (□) in the box next to your answer.  A building has 5 floors. The 

windows on successive floors are separated by the same vertical distance.  A brick is dropped from a 
window on each floor at the same time. The bricks should hit the ground at… 
 

□A decreasing time 

intervals 

□B equal time 

intervals 

□C increasing time 

intervals 

□D the same time 

(1 mark) 
4 a Explain the difference between scalar and vector quantities. 
 
 
 
 
 

(3 marks) 
b When asked to run one complete lap around a track, a student says, ‘However fast I run, my average 
velocity for the lap will be zero.’ Comment on his statement. 
 
 
 
 
 
 
 
 
 
 

(3 marks) 
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5 This photograph shows an athlete performing 
a long jump.  At take-off his horizontal speed is 
8.0 m s−1 and his vertical speed is 2.8 m s−1. 
 
a Show that the total time the athlete spends in 
the air is about 0.6 s.  Assume that his centre of 
gravity is at the same height at take-off and 
landing. 
 
 
 
 
 
 
 

(3 marks) 
 
b Calculate the horizontal distance jumped by the athlete. 
 
 

(2 marks) 
c In reality, when the athlete lands his centre of gravity is 50 cm lower than its  position at take-off.  
Calculate the extra horizontal distance this enables the athlete to jump. 
 
 
 
 
 
 
 
 
 

(4 marks) 

8.1.2 Motion graphs 
1 Complete the sentence by putting a cross ( ) in the box next to your answer.  Distance travelled can be 
found from the… 

□A area under a 

velocity-time graph 

□B area under an 

acceleration-time 
graph 

□C gradient of a 

force-time graph 

□D gradient of a 

velocity-time graph 

(1 mark) 
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2 Complete the sentence by putting a cross ( ) in the box next to your answer.

 
The graph shows how velocity varies with time for an object.  The acceleration at 3 s is… 

□A 10 m s−2 □B 7 m s−2 □C 5 m s−2 □D 0 m s−2 

(1 mark) 
 
3 A ball is thrown straight up in the air and caught when it comes down. Which graph best shows the 
velocity of the ball from the moment it is released until just before it is caught? 

 

Select one answer from A to D and put a cross in the box (□). 

□A □B □C □D 

(1 mark) 
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4 The photograph shows a sequence of images of a bouncing 
tennis ball.  A student plots the following graph and claims that it 
shows the vertical motion of the ball in the photograph.

 
a Without carrying out any calculations describe how the following can be found from 
the graph: 
i the vertical distance travelled by the ball between 0.5 s and 1.0 s 
 
 
ii the acceleration at Y. 
 
 

(2 marks) 
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b The graph contains several errors in its representation of the motion of the ball.  Explain two of these 
errors. 
Error 1 
 
 
 
 
 
 
Error 2 
 
 
 
 
 

(4 marks) 
5 The graph shows how displacement varies with time for an object which starts from rest with constant 
acceleration. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
a Use the distance-time graph to determine the speed of the object at a time of 4.0 s. 
 
 
 
 
 
 
 

(3 marks) 
b Calculate the acceleration. 
 
 
 
 

(2 marks) 
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8.1.3 Weight and mass 

1 Complete the sentence by putting a cross (□) in the box next to your answer.  On a newly discovered 

planet, an object of mass 8.0 kg has a weight of 60 N.  The gravitational field strength on this planet is… 
 

□A 0.13 N kg−1 □B 7.5 N kg−1 □C 9.8 N kg−1 □D 480 N kg−1 

(1 mark) 
2 A person weighing 100 N stands on some bathroom scales in a lift. If the scales show a reading of 110 N, 
which answer could describe the motion of the lift?  Select one answer from A to D and put a cross in the 

box (□). 

□A Moving 

downwards and 
decelerating. 

□B Moving 

downwards with a 
constant velocity. 

□C Moving upwards 

and decelerating. 

□D Moving upwards 

with a constant 
velocity. 

(1 mark) 
3 A student is asked to calculate the magnitude of a weight required to keep a 
spherical helium filled balloon stationary in the air.  The only measurement taken is 
the diameter d of the balloon. The student is given the values of the density of air 
ρa, the density of helium ρh and gravitational field strength g. 
 
a Using the symbols given, write an expression for: 
i the volume V of the balloon 
 
 
 

(1 mark) 
ii the mass of the helium inside the balloon 
 
 
 

(1 mark) 
iii the mass of the air displaced by the balloon 
 
 
 

(1 mark) 
iv the upthrust on the balloon. 
 
 
 

(1 mark) 
b Assuming the weight of the balloon and string are negligible, write an expression for the magnitude of 
the required weight. 
 
 

(1 mark) 
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4 You are asked to determine the acceleration of free fall at the surface of the Earth, g, using a free fall 
method in the laboratory. 
a Describe the apparatus you would use, the measurements you would take and explain how you would 
use them to determine g. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(6 marks) 
b Give one precaution you would take to ensure the accuracy of your measurements. 
 
 
 

(1 mark) 

8.1.4 Series circuits 

1 Complete the sentence by putting a cross (□) in the box next to your answer.  The unit of potential 

difference can be expressed as… 

□A C s−1 □B J C−1 □C A Ω−1 □D J A−1 

(1 mark) 

2 Complete the sentence by putting a cross (□) in the box next to your answer.  A rechargeable cell stores 

a maximum energy of 4200 J. The cell has an e.m.f. of 1.5 V and after 2.0 hours use the cell is completely 
discharged.  Assuming the e.m.f. stays constant, the charge passing through the cell during this time is… 
 

□A 1400 C □B 2800 C □C 5600 C □D 6300 C

 
(1 mark) 

3 An electric torch uses two 1.5 V cells. The torch bulb is marked 2.4 V, 270 mA.  What is the resistance of 

the torch bulb?  Put a cross (□) in the box next to your answer. 

 

□A 0.81 Ω □B 0.65 Ω □C 8.9 Ω □D 11 Ω 

(1 mark) 
 
4 A student is taking measurements in order to determine the resistance of a component in a circuit. He 
connects a voltmeter in parallel with the component and an ammeter in series with the component. 
Explain why the voltmeter should have a very high resistance. 
 
 
 

(2 marks) 



32 

5 a Show how the ohm is derived. 
 
 

(1 mark) 
b The graphs show the current-potential difference (I-V) characteristics for a metal conductor and for a 
thermistor. 

 
i Calculate the resistance of the thermistor at point A. 
 
 
 
 

(2 marks) 
 
ii Use the graphs to describe how the resistance varies with potential difference for each component. 
 
 
 

(2 marks) 
iii Explain, in terms of electrons, why the thermistor behaves in this way. 
 
 
 

(2 marks) 
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8.1.5 Parallel circuits 
1 The diagram shows a combination of three identical resistors.

 
What is the combined resistance between P and Q?  Put a cross ( ) in the box next to your answer. 
A 4 Ω B 6 Ω C 8 Ω D 12 Ω 

(1 mark) 
2 The diagram shows a resistor network.

 

Complete the sentence by putting a cross (□) in the box next to your answer.  The total resistance 

between points X and Y is… 

□A 0.25 Ω □B 1.0 Ω □C 4.0 Ω □D 16 Ω 

(1 mark) 

3 Complete the sentence by putting a cross (□) in the box next to your answer.  Two identical resistors 

connected in series have a total resistance of 8 Ω.  The same two resistors when connected in parallel have 
a total resistance of… 

□A 0.5 Ω □B 2 Ω □C 4 Ω □D 8 Ω 

(1 mark) 
4 a What is the coulomb in base units? 
 
 

(1 mark) 
b The diagram shows part of an electrical circuit.
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Determine the magnitudes of the currents I1, I2 and I3. 
I1 = 
I2 = 
I3 = 

(3 marks) 
 
5 The circuit diagram shows a battery of negligible internal resistance connected to three resistors. 

 
a Calculate the potential difference across the 5 Ω resistor. 
 
 

(2 marks) 
b Calculate the current I2. 
 
 

(2 marks) 
c Calculate the resistance R. 
 
 

(2 marks) 


