
 

Transitioning to A-Level Physics 

Hello and welcome! I am very glad that you have chosen to study A-Level Physics. The course is full of all 
kinds of great and interesting topics which I’m sure you will enjoy. The transition from year 11 to year 12 is a 
big step-up in terms of what is expected of you. Since there is so much content to cover in A-Level physics, it 
is expected that you already have a good understanding of the GCSE Physics topics and the maths skills that 
are required to understand them. The aim of this transition document is to fill in any gaps in your knowledge 
from GCSE and give you some insight into what we will be studying in A-Level.  
 
I have chosen four topics which feature heavily in both GCSE and A-Level and therefore serve as a good 
bridge between the two courses:  
 
Topic 1: Force and Motion 
Topic 2: Energy 
Topic 3: Electricity 
Topic 4: Waves 
 
Having a robust understanding of these topics will put you in good stead for when you begin KS5 in 
September.  
 
How to use the transition document?  
 
Each topic is divided into three sections:  
 
Guidance and Practice: This section contains information about the topic, what they key pieces of 
knowledge are and what level you are expected to understand the topic at. Read through this information 
and answer the questions at the bottom of each page.  
 
GCSE Exam Question: This section is one question from a higher tier paper. Each of these questions should 
take you approximately 10-15 minutes to complete. Answer these questions to the best of your ability.  
 
A-Level Exam Question: This section is one question from an A-Level Physics paper. Do not stress if you don’t 
know how to answer this question! You will be able to answer it by the time it comes to you’re a-level 
exams. This section is to give you an idea of what you will be required to know and how you will need to 
apply your knowledge. Have a read through this question and attempt any parts that you can. 
 
NB – This is not a test!  Please use your books/internet to help you with any questions you find hard – the 
purpose of this is to help you update your GCSE knowledge. Remember you also have access to Seneca to 
help you revise those topics you are struggling with.  
 
Mark schemes will be provided at a later date for you to check all of your answers. If you do have any 
questions or concerns about the course, do not hesitate to get in contact a.lally@bristolfreeschool.ac.uk  
 
Good luck! 
 
Best wishes, 
 
Mr Lally  

 
 

mailto:a.lally@bristolfreeschool.ac.uk


 

TOPIC 1: Force and Motion  
Guidance and Practice 
 



 



 



 



 



 



 



 



 



 



 



 



 

 



 
 
 
 
 
 

TOPIC 1: Force and Motion  
GCSE Exam Questions 
 

Q1. 

Figure 1 shows a boat floating on the sea. The boat is stationary. 

Figure 1 

  

(a)  Figure 2 shows part of the free body diagram for the boat. 

Complete the free body diagram for the boat. 

Figure 2 

  

(2) 



 
(b)  Calculate the mass of the boat. 

Use the information given in Figure 2. 

gravitational field strength = 9.8 N/kg 

Give your answer to two significant figures. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

Mass = _____________________ kg 

(4) 

(c)  When the boat propeller pushes water backwards, the boat moves forwards. 
The force on the water causes an equal and opposite force to act on the boat. 

Which law is this an example of? 

___________________________________________________________________ 

(1) 

(d)  Figure 3 shows the boat towing a small dinghy. 

Figure 3 

  

The tension force in the tow rope causes a horizontal force forwards and a vertical force 
upwards on the dinghy. 

horizontal force forwards = 150 N 
vertical force upwards  = 50 N 

Figure 4 shows a grid. 

Draw a vector diagram to determine the magnitude of the tension force in the tow rope 
and the direction of the force this causes on the dinghy. 

Figure 4 



 

  

Magnitude of the tension force in the tow rope = _____________________ N 

Direction of the force on the dinghy caused 
by the tension force in the tow rope   = _______________________ 

(4) 

(Total 11 marks) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

TOPIC 1: Force and Motion  
A-Level Exam Questions 
 

 
 
 
 



 

TOPIC 2: Energy  
Guidance and Practice 
 



 



 



 



 



 



 



 

 



 
 
 

TOPIC 2: Energy  
GCSE Exam Questions 
 

Q1. 

The figure below shows a student before and after a bungee jump. 

The bungee cord has an unstretched length of 20.0 m. 

  

The mass of the student is 50.0 kg. 

The gravitational field strength is 9.8 N / kg. 

(a)     Write down the equation which links gravitational field strength, gravitational potential 
energy, height and mass. 

___________________________________________________________________ 

(1) 

(b)     Calculate the change in gravitational potential energy from the position where the student 
jumps to the point 20.0 m below. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

Change in gravitational potential energy = _____________ J 

(2) 



 
(c)     80% of this change in gravitational potential energy 

has been transferred to the student’s kinetic energy 
store. 

How much has the student’s kinetic energy store increased after falling 20.0 m? 

Kinetic energy gained = ________________________ J 

(1) 

(d)     Calculate the speed of the student after falling 20.0 m. 

Give your answer to two significant figures. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

Speed = __________________________ m / s 

(4) 

(e)     At the lowest point in the jump, the energy stored by the stretched bungee cord is 24.5 kJ. 

The bungee cord behaves like a spring. 

Calculate the spring constant of the bungee cord. 

Use the correct equation from the Physics Equation Sheet. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

Spring constant = ________________________ N / m 

(3) 

(Total 11 marks) 

 
 
 
 
 
 
 
 
 
 
 



 
 

TOPIC 2: Energy  
A-Level Exam Question 

 



 

 
TOPIC 3: Electricity  
Guidance and Practice 
 



 



 



 



 



 



 

 
 
 



 
 
 
 
 
 
 

TOPIC 3: Electricity  
GCSE Exam Questions 
 

Q1. 

The current in a circuit depends on the potential difference (p.d.) provided by the cells and the 
total resistance of the circuit. 

(a)     Using the correct circuit symbols, draw a diagram to show how you would connect 1.5 V 
cells together to give a p.d. of 6 V. 

(2) 

(b)     Figure 1 shows a circuit containing an 18 V battery. 

Two resistors, X and Y, are connected in series. 

•         X has a resistance of 3 Ω. 

•         There is a current of 2 A in X. 

Figure 1 

  

(i)      Calculate the p.d. across X. 

______________________________________________________________ 

______________________________________________________________ 

P.d. across X = ______________________ V 

(2) 

(ii)     Calculate the p.d. across Y. 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

P.d. across Y = ______________________ V 

(2) 



 
(iii)    Calculate the total resistance of X and Y. 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

 

Total resistance of X and Y = ______________________ Ω 

(2) 

(c)     Figure 2 shows a transformer. 

Figure 2 

  

(i)      An 18 V battery could not be used as the input of a transformer. 

Explain why. 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

(2) 

(ii)     The transformer is 100% efficient. 

Calculate the output current for the transformer shown in Figure 2. 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

Output current = ______________________ A 

(2) 

(Total 12 marks) 

 
 
 
 
 



 
 
 

TOPIC 3: Electricity  
A-Level Question 
 

 



 
 
 

TOPIC 4: Waves 
Guidance and Practice 
 



 



 



 



 

 



 
 

TOPIC 4: Waves 
GCSE Exam Questions 

Q1.Ultrasound waves can be passed through the body to produce medical images. 

When ultrasound waves are directed at human skin most of the waves are reflected. 

If a material called a ‘coupling agent ߢ is placed on the skin it allows most of the ultrasound waves to 

pass through the skin and into the body. 

(a)     What is ‘ultrasound’? 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(2) 

(b)     Two ultrasound frequencies that are used are 1.1 MHz and 3.0 MHz. 

The speed of ultrasound in water is 1500 m / s. 

Calculate the wavelength of the 3.0 MHz waves in water. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

Wavelength = ____________________ m 

(3) 

(c)     The coupling agent used with ultrasound is usually a gel. 

Water would be a good coupling agent. 

Suggest why water is not used. 

___________________________________________________________________ 

___________________________________________________________________ 

(1) 

(d)     Figure 1 shows a coupling agent being tested. 

•        An ultrasound transmitter emits waves. 

•        The waves pass through the coupling agent and then through the water. 

•        The waves are detected by the ultrasound receiver. 



 

  

A scientist tests different coupling agents. 

Suggest which variables she must control. 

Tick ( ) two boxes. 
  

 Tick ( ) 

The amount of light in the room  

The colour of the coupling agent  

The width of the coupling agent  

The width of the water  

(2) 

(e)     The table shows the results for coupling agents A, B, C, D, E, F and G. 

They were tested using the two frequencies, 1.1 MHz and 3.0 MHz. 

The results show how well the waves pass through the coupling agent compared with how they 
pass through water. The results are shown as a percentage. 

100% means that the coupling agent behaves the same as water. 
  

Coupling 
agent 

Coupling agent 
percentage 

using 1.1 MHz 

Coupling agent 
percentage 

using 3.0 MHz 

A 108 100 

B 105 100 

C 104 98 

D 100 98 

E 98 98 

F 95 99 

G 89 88 

(i)      Which coupling agent allows most ultrasound to pass through at 
  



 

both frequencies? 

 

(1) 

  

(ii) Which coupling agent performs the same for both frequencies? 

  

(1) 

(f)     Figure 2 shows an ultrasound transmitter sending waves into a patient’s body. 

The waves enter the body and move towards a kidney. 

  

The transmitter also detects the ultrasound waves. 

The transmitter is connected to an oscilloscope. 

Figure 3 shows the trace on the screen of the oscilloscope. 

J represents the intensity of the waves emitted by the transmitter. 

  

(i)      Explain the intensities at K, L and M. 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 



 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

(6) 

(ii)     The speed of ultrasound waves in the body is 1500 m/s. 

Use information from Figure 3 to calculate the maximum width of the kidney. 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

Maximum width of kidney = ____________________ m 

(3) 

(Total 19 marks) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

TOPIC 4: Waves 
A-Level Exam Question 
 

 


