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A-Level Physics Transition Tasks 

Now that your GCSE’s are behind you it is time to start planning for the start of you’re A-level. 
In this pack we have included some tasks for you to complete to help you prepare for the Physics course. 
Each of the tasks is aimed at enhancing skills which you have already acquired as part of your GCSEs in 
Science and Maths. We will be reviewing your answers as part of the course in September.  
 
 

Task 1: Mathematics 
As you are aware there is a significant mathematical component, Physics is underpinned by maths. You will 
find at the end of this document a series of maths questions for you to complete. They are all GCSE level 
questions and are all skills that we use in the first year of the A-level. You may wish to revisit some of your 
GCSE work or head to BBC Bite Size Maths (https://www.bbc.co.uk/bitesize/subjects/z38pycw).  
Complete all the questions; remember to show all you working. 
 
 

Task 2: Practical Investigation Record Keeping 
There are two resources that you will need to use to complete this task 

a) “The Language of Measurement by OCR” a document on how to record practical work in science, 
this is found at the end of this document. 

b) YouTube videos:  
- Newton’s 2nd Law https://www.youtube.com/watch?v=J9-

J0cFQCrE&list=PLAd0MSIZBSsGNWKdHJdQYIndKl3HZUrSB&index=4  
- Specific Heat Capacity 

https://www.youtube.com/watch?v=loeRLKNeUsc&list=PLAd0MSIZBSsGNWKdHJdQYIndKl3H
ZUrSB&index=6  

- Hooke’s Law 
https://www.youtube.com/watch?v=QQCJeAqBumE&list=PLAd0MSIZBSsGNWKdHJdQYIndKl3
HZUrSB&index=10  
 

The accurate, clear and concise recording of practical work, manipulation of data and drawing conclusions 
are all essential skills in Physics. In this task we would like you to practice writing up a practical 
investigation. First watch the video to familiarise yourself with the theory and apparatus, we have chosen a 
GCSE practical which you should have studied. Then read the “Language of Measurement” document 
(There is a lot of detail here, some of which is new). 
 
For ONE of the Investigations, write up your own account of the practical, you should include: 
* Title   * Aim   *Annotated diagram  * Safety  
* Method  * Results  * Graph   * Conclusion & Evaluation. 
This task should fit neatly on to 4 sides of paper. Think carefully about the layout. 
 
 

Task 3: Researching  
This last task will get you to practice some essential skills, researching, collating, and producing concise 
overviews of topic. We would like you to research a Physics topic of your choice and produce an A3 (or 2 
sides of A4) magazine article on that topic. Your article could be on anything from Black Holes, Fusion 
Reactors, Time travel, Invisibility, Stealth Aircraft, Wave Power, Medical Imaging, the list goes on.  A good 
place for inspiration is: https://physicsworld.com/a/turning-water-into-watts/ or 
https://www.sciencenewsforstudents.org/ . 
 
Like all scientific articles, yours should include diagrams, graphs, images, and reference any sources you 
use. 
 
 
Good Luck with the tasks, and we’ll see you soon. 
 
Mr Halls & Mr Carless. 
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AS Physics – Essential Maths Skills 

 

Some essential skills are: 

 

 Working with equations, including rearranging to change the subject and using mathematical functions 

 Expressing numbers in standard form and rounding to an appropriate number of significant figures. This 
includes understanding standard prefixes. 

 Working with graphs, including gradients, intercepts and calculating the area under a line. 
 

Complete the following questions, take care to show all of you working. 

 

1. Express the following numbers in standard form. 
 

a) 10000 b) 1500000 c) 0.00034 d) 0.0000000057 e) 9700000000000 
 

 

f) 0.04  g) 99000 h) 0.80  i) 560   j) 0.000044 

 

 

2. Round the following to two significant figures. 
 

a) 453567 b) 9500342 c) 10045567 d) 0.000045678  e) 99000001 
 

 

f) 0.0099357 g) 8546  h) 89999991 i) 0.00056784  j) 13745678 

 

 

3. Carry out the following calculations and express the answers in standard form to two significant figures. 
 

a) 21 ÷ 7 b) 10000 ÷ 3 c) 4452              d) 99 x 99  e) 0.1 ÷ 0.00001 
 

 

f) 6 x 0.00005 g) ½ x π  h) √1500 i) √100 x √100  j) 1 ÷ 545454545 
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4. Rearranging practice: Rearrange the following equations BUT remember to show EACH step clearly. 
 
a) Rearrange F= ma to make a the subject 

 
 

b) Make f the subject of the equation c = fλ 
 
 

c)     
 

 
           Show how you would calculate f. 

 

 
 

d)    
 

 
 Rearrange to make F the subject. 

 
 

e)     
 

 
       Rearrange to make l the subject 

 
 

f) 
 

 
  

 

 
  

 

 
       i) Make 

 

 
 the subject.  ii) Now make f the subject. 

 
 

g)       (
 

 
)      i) Rearrange to make m the subject   ii) Rearrange to make k the subject 

 

 

 

 

5. Trigonometry is used in many physics equations. 
 

a) Write out the formulae for calculating sinθ, tanθ and cosθ 
 

 

b) Sketch a graph to show how sin and cos vary for values between 0 and 360o 
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c) For each of the following, sketch and label the triangle before calculating the value. 
 

i)The value of tanθ when the opposite length is 0.4 and the adjacent is 0.7 

 

 

 

 

ii)The value of sinθ when the hypotenuse is 1.2 and the opposite is 0.8 

 

 

 

 

 

iii) The value of cosθ when the hypotenuse is 2.3 and the adjacent is 1.3 

 

d) 

 
 

Calculate the value of the angle A 

 

e) 

 

 

 

 

 

Calculate the length of the side x 
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6. Using graphs in physics: 
 

a) Fill in the missing values for 1/v and 1/u.  
 

b) Plot the data on a suitable graph with 1/u on the x-axis and 1/v on the y-axis.  
 

c) Draw a line of best fit. 
 

d) Note the intercepts on the x and y axes. 
 

e) Calculate the gradient of the graph. 
 

Value of u Value of 1/u Value of v Value of 1/v 

10 0.1 8.33 0.12 

20 0.05  0.07 

30  20 0.05 

40   0.045 

50  25 0.04 

60   0.037 

70   0.034 

 

 

 

END OF QUESTIONS 
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Language of Measurement in context 

The purpose of this exemplar investigation is to illustrate the use of the 

language of measurement terms in the context of a Physics practical activity. 

Measurement terms in bold are defined further in the glossary.  

The balancing of a rod 

This resource is adapted from one of the GCE legacy practical tasks available on OCR interchange.1  

In this experiment, a student investigates the balance of a metal rod to determine a value 
for the mass M of the rod. 
 
The experimental set up is shown in Fig. 1. 
 
 

 

 Fig. 1

The distance l when the rod is balanced is measured from the loop of string to the pivot as the mass 
m suspended from the rod is varied.  
 
The student makes a mistake when taking the measurement of l as shown in Fig. 2. 
 
 
 
 
 

 

tape 

metal rod 

pivot 

loop of string 
resting in 
the gap 
between 
the tapes 

mass m 

Here a systematic error has been introduced when 

measuring the length l with a ruler. The student has not 

measured from the loop of string using the zero mark on 

the ruler.  

Random error is always present in a measurement. 

Calculating the mean for repeat measurements can 

reduce the effect of random error. 

jaws of a 
clamp 

l 

ruler 

rod 

loop of 

string 

Fig. 2 
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The student now measures distance l correctly from the loop to the pivot, as shown in Fig. 3. 

 

 

  

  Fig. 3 

In this experiment there are other factors that can contribute to uncertainty in the measured value of l other 

than the uncertainty associated with the ruler scale. 

For each value of m, the measurement of l is taken three times and the mean length lave and the 
value of (1/lave)  is calculated. The results are in the table. 

 

m / kg l1 / m l2 / m l3 / m lave / m (1/lave) / m
–1 

0.100 0.263 0.260 0.259 0.261 3.84 

0.150 0.248 0.249 0.251 0.249 4.01 

0.200 0.236 0.233 0.232 0.234 4.28 

0.250 0.219 0.220 0.223 0.221 4.53 

0.350 0.196 0.198 0.236 0.197 5.08 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 m / kg l1 / m l2 / m l3 / m 

0.150 0.248 0.249 0.251 

l 

22 

The distance measured is 22.1 cm or 0.221 m.   

When using apparatus with an analogue graduated scale, the 

absolute uncertainty in a single measurement is typically taken 

to be ± half the smallest graduation, in this case ±0.5 mm. 

The overall absolute uncertainty in any distance measured with 

a ruler involves two measurements.  

overall absolute uncertainty = 2 × 0.5 mm = ±1 mm. 2  

distance l = 0.221 ± 0.001 m 

 

Mass m is the independent 

variable. Length l  is the 

dependent variable. In 

general, the independent 

variable would be recorded in 

the first column, then the 

dependent variable to the right 

and processed data to the far 

right 
An anomalous result (outlier) is 

identified here. The measurement can 

be repeated or excluded from the 

calculation of the mean length.  

The length measurements are 

given to the nearest mm. 1 mm 

is the resolution of a standard 

30 cm ruler.  

The repeated measurements of l are frequently close together for each value of m. We can say the 
precision of the measurements is good although there is some variation. 
  
The measurements of l by the student here for each value of m are produced under similar conditions by 

the same student and are closely clustered. We can say the measurements  have good repeatability. 

 

The range of values of l for each value of m is also an 

indication of the uncertainty in the measurement which 

takes in to account other factors than just the uncertainty 

associated with the ruler scale. 
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The student plots a graph of m (y-axis) against 
1

 
 (x-axis) and draws a line of best fit. 

His teacher says the intercept of the line with the y-axis can be used to determine a value for the mass M of 

the rod.     

The student determines an experimental value for the mass M of the rod. 

 

 M = 0.648 kg  
 

The mass of the rod when measured on an electronic balance is 0.626 kg. This is the true value for the mass 

of the rod (note: this assumes that the balance is both accurate and calibrated).   

 

Does the student’s experiment give an accurate value for the mass of the rod? 

 

percentage difference = 
                   –           

          
  × 100 

= 
         -         

        
 × 100 = 3.51 % 

 

 

 

 

 

 

 

 

The student’s teacher carried out the experiment at home with their own apparatus. The teacher found that 

the value of their experimental value for the mass of the rod differed by 14.6% from the true value.  

 
 

 

 

 

 

 

 
Notes  
1
 This resource is in the style of a GCE practical but many of the terms apply to both GCE and GCSE. The specification defines the 

content of the assessments. 
 
2 

We are aware that some textbooks do not give a consistent message regarding the treatment of uncertainties associated with 
measuring instruments. For GCE Physics A and Physics B we will therefore allow both half the resolution as the absolute uncertainty 
for a measuring instrument and the resolution itself as the absolute uncertainty.  

A measurement result is considered reproducible if similar results are obtained using different 

groups, methods or equipment. Here we can say that the measurement results do not have good 

reproducibility (based on only two experiments).  

 

A measurement result is considered accurate if it is close to the true/accepted value. 

The percentage difference between the student’s experimental result and the true/accepted value 

for the mass of the rod is only 3.51%.  

The student concludes that the value for the experimental value of the mass of the rod is accurate 

because its value is close enough to the true/accepted value of the mass of the rod. 

 



 
 

     9         
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Glossary of terms 

Term Definition Notes 

accuracy a measurement result is 
considered accurate if it is judged 
to be close to the true/acceptable 
value 

Accuracy is a property of a single result. 
Random and systematic errors can affect 
accuracy. 

anomaly (outlier) value in a set of results that is 
judged not to be part of the 
inherent variation 

Calculate the mean without the anomaly if 
you suspect an anomaly due to an error or 
due to different conditions.  
If you identify an anomaly during the practical, 
then consider repeating the measurement. 
In Maths, you may use the term ‘outlier’.  

control variable variables other than the 
independent and dependent 
variables which are kept the same 

These are quantities or conditions that are 
kept the same in a practical. Changes in these 
conditions could affect the validity of your 
method and results.  

dependent variable variable which is measured 
whenever there is a change in the 
independent variable 

The dependent variable are recorded as either 
numerical values with units (quantitative) or in 
the form of descriptive comments 
(qualitative).  

independent 
variable 

variable which is deliberately 
changed by the person in the 
planning of a practical activity 

The independent variable is recorded in the 
first column of a results table.  
The dependent variable is recorded to the 
right with processed data in the far right 
columns.  
In a graph, the independent variable is usually 
plotted on the x-axis with the dependent 
variable on the y-axis. 

line of best fit a line drawn on a graph that passes 
as close as possible to the data 
points. It represents the best 
estimate of the underlying 
relationship between the variables. 

A line of best fit can be a straight line or a 
curve. 
 
This differs from GCSE Maths, where a line of 
best fit is always a straight line. 

precision a quality denoting the closeness of 
agreement between measured 
values obtained by repeated 
measurements 

Precision refers to more than one value. 
Precise results are clustered together. You can 
only determine if your results are precise by 
repeating the measurement.  
 
Reducing the effect of random errors 
improves precision. A systematic error does 
not affect precision, as it is the same error 
each time. You may have precise results with a 
systematic error, but not accurate results.  

random error error in a measurement due to 
small uncontrollable effects 

We can’t correct random errors, but we can 
reduce their effect by making more 
measurements and calculating the mean.  
Random errors contribute to uncertainty.  

range (of a variable) the maximum and minimum values 
of the independent or dependent 
variables 

In Maths the range is the difference between 
the biggest and smallest value of a variable. 
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Term Definition Notes 

repeatability precision obtained when 
measurement results are produced 
in one laboratory, by a single 
operator, using the same 
conditions, over a short timescale 

A measurement is repeatable when repetition 
under the same conditions gives similar 
results. 
Anomalous results can be identified by 
repeating the measurement. However, never 
discard data simply because it does not 
correspond with expectations.  

reproducibility precision obtained when 
measurement results are produced 
by different laboratories and 
therefore by different operators 
using different pieces of equipment 

A measurement is reproducible when similar 
results are produced by different groups or 
different equipment or altered methods. If the 
results are reproducible then you can be 
confident in the quality of the result. 

resolution smallest change in the input 
quantity being measured by a 
measuring instrument that gives a 
perceptible change in the reading 
of the measuring instrument  

For example, the resolution of a ruler is 1 mm 
and the resolution of a burette is 0.1 cm3

. It is 
not correct to describe equipment with a 
higher resolution as being more precise, as 
precision is a property of repeated results. 

systematic error error due to the measured value 
differing from the true value by the 
same amount each time 

Methods or equipment may introduce 
systematic errors, producing consistent errors 
in results. Using the same equipment each 
time avoids introducing more systematic 
errors. Calibrating equipment where 
appropriate reduces systematic errors.  
A zero error is when the measuring device 
indicates a value when the quantity being 
measured is zero. 
Systematic errors contribute to uncertainty.  

uncertainty 
 

interval within which the true value 
can be expected to lie, with a given 
level of confidence or probability 

Uncertainties depend on a range of factors, 
including systematic and random errors.  
Analogue apparatus typically have an 
uncertainty of ± half the smallest graduation.  
The uncertainty of the digital apparatus is ± 
the resolution of the apparatus. 

validity (of an 
experiment) 

suitability of the method used to 
answer the question being asked 

To ensure validity, identify control variables 
and keep them constant to avoid  affecting 
the dependent variables.  
In the case of field studies there are naturally 
changing variables. Ensure the control 
variables are as similar as possible when 
repeating.  

 

 


