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A-level Physics  

Summer Independent Learning 

Y11-12 

 
Part 1: Compulsory work (pages 2 to 15) 

Part 2: Strongly recommended work (pages 16 to 17) 

 

 

 

Welcome to A Level Physics, please complete the following tasks 

ready for your first day at New College. You can either write on 

the document electronically, print the document out or write 

your notes and answers on paper to bring in for your first lesson 

in September. 

You may have to research any knowledge or techniques you 

cannot immediately recall using common GCSE resources or other 

tutorials. 

Please be aware that you will have an assessment on these topics 

shortly after beginning your A level Physics course and the 

knowledge covered is essential to understanding the subsequent 

content  
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Compulsory work 
Watch the videos from  
alevelphysicsonline.com/practical-skills  
 
to complete the definitions below. 
 
You are encouraged to use diagrams to support your answers. 

 
Accuracy, Precision, Error and Uncertainty (link) 

Define the following terms: 

a. Accurate 

 

 

b. Precise 

 

 

 

Absolute uncertainty (link) 

a. When measuring an object with a ruler (with a resolution of 1 mm), how many judgements are made? 

 

b. What is the total absolute uncertainty for a ruler? Why? 

 

 

c. What is the advantage of using callipers over a ruler? 

 

 

 

d. Why might recording time have a different absolute uncertainty to that suggested by the apparatus? 

 

 

 

  

https://youtu.be/Y0xvoeiRTA0
https://youtu.be/Y0xvoeiRTA0
https://www.alevelphysicsonline.com/practical-skills
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Variables (link) 

a. Define Independent Variable. 

 

b. Define Dependent Variable 

 

c. Define Control Variables 

 

 

Control Variable, Fair Tests and Causation (link, Extra watching) 

a. Describe the difference between the terms Repeatable and Reproducible.  

 

 

Zero error (link) 

a. What is a zero error? Provide an example 

 

 

b. State one way that we can account for zero errors. 

 

Parallax error (link) 

a. Describe parallax errors 

 

 

b. Describe two ways that you can reduce parallax errors when taking measurements. 

 

 

Gradients & y-intercepts (link) 

a. Describe how to find a 𝑦-intercept from a graph when your graph does not directly extrapolate to 𝑥 = 0.  

https://youtu.be/-cvXiGlzecM
https://youtu.be/xaUb1wDxlY8
https://youtu.be/fqLqDOYT1Vc
https://youtu.be/YF-XFae6PvA
https://youtu.be/C-vSdlJ-Fa8
https://youtu.be/luz27XsnLz4
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As a physicist you will develop your problem-solving skills, scientific writing, and analytical skills with an 

emphasis on improving your experimental techniques. The following is to prepare you for the course and 

may take some students longer to complete than others. If you find some of the maths tricky do not be 

intimidated. Practice before beginning the course. 

‘But science is as much for intellectual enjoyment as for practical utility, so instead of just spending a few minutes, 

we shall surround the jewel by its proper setting in the grand design of that branch of mathematics called 

elementary algebra.’ 

Richard P. Feynman, Feynman Lectures on Physics 

ALGEBRA 

Q1. Identify the odd one out: 

𝑎𝑏

𝑐
,          𝑎 (

𝑏

𝑐
),         (

1

𝑐
) 𝑎𝑏,         𝑎 (

1

𝑐𝑏
) ,         𝑎 (

1

𝑐
) 𝑏,       𝑎𝑏 ÷ 𝑐,        (𝑎 ÷ 𝑐) × 𝑏 

Q2. Re-arrange the following equations to make the variable in bold the subject. Show your steps: 

Equation Working Solution 

𝑎 =
𝑏𝑐

𝒅
+ 𝑓 

𝑎 − 𝑓 =
𝑏𝑐

𝑑
 

𝑑(𝑎 − 𝑓) = 𝑏𝑐 

𝑑 =
𝑏𝑐

𝑎 − 𝑓
 

𝑑 =
𝑏𝑐

𝑎 − 𝑓
 

𝑉 = 𝐼𝑹   

𝐸𝑝 = 𝑚𝑔𝒉   

𝐸𝑘 =
1

2
𝒎𝑣2   

𝑣2 = 𝑢2 + 2𝒂𝑠   

𝐸𝑘 =
1

2
𝑚𝒗2   

𝑉 =
4

3
𝜋𝒓3   
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Q3. Calculate the following for the graph of velocity, 𝑣, in m/s against time, 𝑡, in s shown below: 

 

Q4. The graph below shows the velocity-time graph for a cat moving down a corridor. 

 

Describe the motion of the cat referencing its 
velocity and acceleration. 
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a. gradient of the line to find the 
acceleration.  

(include an appropriate unit) 

b. the area under the line to find 
the distance travelled in the 
interval 4 − 11 s.      

(include  an appropriate unit) 

c. the 𝑣-intercept (i.e. at 𝑡 = 0 s) to 
find the initial velocity. 

(include a sensible unit) 
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DEFINITIONS 

1. Link each term to the correct definition on the right: 

 
2. Link each term to the correct definition on the right: 
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3. Link each term to the correct definition on the right: 

 
INVESTIGATING SPRINGS 

A group of students investigated how the extension of a spring varied with the force 

applied. They did this by hanging different weights from the end of the spring and 

measuring the extension of the spring for each weight. 

 
The results are below. 

 

Weight added to the 
spring / N 

Extension of spring / cm 

Trial 1 Trial 2 Trial 3 Mean 

2 3.0 3.1 3.2  

4 6.0 5.9 5.8  

6 9.1 7.9 9.2  

8 12.0 11.9 12.1  

10 15.0 15.1 15.12  

 
a. What do you predict the result of this investigation will be? 
 
 
b. What are the independent, dependent and control variables in this investigation? 

 
 

c. What is the difference between repeatable and reproducible? 
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d. What would be the most likely resolution of the ruler you would use in this 

investigation? 
 
 

 

e. Suggest how the student could reduce parallax errors when taking her readings. 
 
 

 
f. Random errors cause readings to be spread about the true value. What else has the student done to reduce 

the effect of random errors and make the results more precise? 
 
 

 
g. Another student tries the experiment but uses a ruler which has worn away at the end by 0.5 cm. What 

type of error would this lead to in his results? 
 

 

 

h. Calculate the mean extension for each weight. 

 

i. A graph is plotted with force on the y axis and extension on the x axis. What quantity does the 

gradient of the graph represent? 

 

STANDARD FORM 

1. Write the following numbers in standard form.  
a. 379 4 
 
b. 0.0712 
 

2. Use the A-level data booklet to write the following as ordinary 
numbers. 

a. The speed of light 
 
b. The charge on an electron 
 

3. Write one quarter of a million in standard form. 
 
 

4. Write these constants in ascending order (ignoring units). 
 

 Permeability of free space  

 The Avogadro constant  

 Proton rest mass  

 Acceleration due to gravity  

 Mass of the Sun 

 
A-level data booklet 

 
 

https://filestore.aqa.org.uk/resources/physics/AQA-7408-SDB.PDF
https://filestore.aqa.org.uk/resources/physics/AQA-7408-SDB.PDF
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TRIGONOMETRY & PYTHAGORAS  

1. Calculate the length of side x. 
 

 

 
 

 

 

 

 

2. Calculate the length of side x. 
 
 
 

 
 

3. Calculate length AB 
 
 

 

(not drawn to scale) 

 
 

 
 
 
4. Calculate length PR 
 
 

 

 
(not drawn accurately) 
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GRADIENTS & AREAS 

1. A car is moving along a road. The driver sees an obstacle in the road at time t = 0 
and applies the brakes until the car stops. 

 
The graph shows how the velocity of the car changes with time. 

 
 

From the list below, which letter represents: 
 the negative acceleration of the car 
 the distance travelled by the car? 

 
a. The area under the graph 

b. The gradient of the sloping line 
c. The intercept on the y axis 

 
2. The graph shows how the amount of energy transferred by a kettle varies with time. 

 

 
 

The power output of the kettle is given by the gradient of the graph.  

Calculate the power output of the kettle. 
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3. The graph shows the speed of a car between two sets of traffic lights. 

 
It achieves a maximum speed of v metres. per second. It travels 

for 50 seconds. 

The distance between the traffic lights is 625 metres. 

 

Calculate the value of v. 

 
 

4. The graph shows the speed of a train between two stations. 

 

(not drawn accurately) 

 
Calculate the distance between the stations. 
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USING & INTERPRETING DATA 

1. The graph shows the motion of a car in the first 10 seconds of its journey. 

 

 

 
Use the graph to calculate the maximum speed the car was travelling at. 

 
 

2. The figure below is a speed–time graph for a sprinter at the start of a race. 
 

 

 
Determine the distance covered by the sprinter in the first 0.3 s of the race. 
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3. The graph shows the speed–time graph of a car. 

 
 

 
 
 

Use the graph to determine: 

 
a. the maximum speed of the car 

b. the total distance travelled 
c. the average speed for the journey. 
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4. The diagram shows the apparatus used by a student to measure the acceleration due to 

gravity (g). 

 

In the experiment: 
 a block is used to raise one end of the air track 
 an air-track glider is released from rest near the raised end of the air track and passes 

through the first light gate and then through the second light gate 

 a piece of card of length 𝑑 fitted to the air-track glider interrupts a light beam as the air-
track glider passes through each light gate 

 a data logger records the time taken by the piece of card to pass through each light gate 
and also the time for the piece of card to travel from one light gate to the other. 

 
a. The table gives measurements recorded by the data logger. 

 
 

 

 

 

The length 𝑑 of the piece of card is 10.0 cm. 

Assume there is negligible change in velocity while the air-track glider passes through a light 
gate. 

Determine the acceleration 𝑎 of the air-track glider. 

 

 

b. Additional values for the acceleration of the air-track glider are obtained by further raising the end 

of the air track by using a stack consisting of identical blocks. 

 

Adding each block to the stack raises the end of the air track by the same distance. 

 

Below is a graph of these results showing how 𝑎 varies with 𝑛, the number of blocks in the stack 

 
  

Time to pass through 

first light gate / s 

Time to pass through 

second light gate / s 

Time to travel from 

first to second light 

gate / s 

0.50 0.40 1.19 
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Below is a graph of these results showing how a varies with n, the number of blocks in the stack.  

 

Draw a line of best fit and then determine the gradient of your line (𝐴). 
 

c. It can be shown that, for the apparatus used by the student, 𝑔 is equal to 
2𝐴

ℎ
 where ℎ is the 

thickness of each block used in the experiment. 

 

The student obtains a value for 𝑔 of 9.8 m s2⁄  

 
Calculate ℎ 

 

 

  



 
 

16 
 

Strongly recommended summer learning 

As a student at New College there is an expectation that you read around your 
topics and preview upcoming topics before lessons. 
 
When you join New College you will have access to the excellent Physics Review 
articles via our library as well as digital issues. These articles are tailored towards 
A-level students and cover a broad range of topics. These provide more depth and 
context to your learning. 
 
 
 
A selection of articles have been chosen for you as you transition from year 11 to 
year 12. They can be found at the end of this document. 
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Task: Read 3 of the articles and answer the following questions: 

1. Which article did you find most interesting? 

____________________________________________________________________________________________ 

2. What did you find interesting about the article? 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

3. Did it link with your GCSE topics? If so, which topics? 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

4. Which topics that you have read about have inspired you to read further?  

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

There are some excellent resources for more general interest physics; here are a few to get you started: 

Infinite Monkey Cage 
(podcast) 

 

Kurzgesagt 
(YouTube) 

 

The Bomb 
(podcast) 

 

Veritasium 
(YouTube) 

 

 

https://www.bbc.co.uk/programmes/b00snr0w/episodes/downloads
https://www.youtube.com/channel/UCsXVk37bltHxD1rDPwtNM8Q
https://www.youtube.com/channel/UCsXVk37bltHxD1rDPwtNM8Q
https://www.youtube.com/channel/UCHnyfMqiRRG1u-2MsSQLbXA


 



 



 



 



 



 



 



 



 

  



 



 



 





 





 



 



 



 



 



 





 





 



 



 



 



 



 



 



 



 


