sa

A-level
k

ar

M

s

ne

Jo

m PH
plYSIC
eS

IN PHYSICS

AIMING FOR AN A

MASTER THE
SKILLS YOU
NEED FOR
AN A GRADE

Contents
About this book
The A-grade student
Using this book

5
5

Chapter 1 Quantitative Skills
8
8
14
21

Introduction
Core study skills
Higher-order study skills
Application to the exam

pl

Chapter 2 Reading skills

e

Introduction
Core study skills
Higher-order study skills
Application to the exam

26
26
35
38

Chapter 3 Writing skills

m

Introduction
Core study skills
Higher-order study skills
Application to the exam

43
44
49
58

Chapter 4 Practical skills

61
63
69
81

sa

Introduction
Core study skills
Higher-order study skills
Application to the exam

Chapter 5 Study skills
Introduction
Core study skills
Higher-order study skills

84
85
91

Exam board focus

AQA
Edexcel
Eduqas
OCR
WJEC
Advice for students

95
96
97
98
99
100

Aiming for an A in A-level Physics

9781510429246.indd 3

3

29/06/18 3:23 PM

Higher-order study skills

Higher-order study skills
Application
Candidates often lose marks when a question appears to be asking
for a standard explanation for a process but, in fact, the question
is asking you to apply physics to the context of the question and
not just repeat a law or explanation from memory. When applying
your knowledge and understanding in context, you need to carefully
consider what conditions may have changed from the ‘textbook’
situation. You will need to explain these changes as well as their
effect.

Quantum phenomena: excitation

e

Worked example 3.4
Explain the excitation of mercury atoms in a fluorescent tube.

(2)
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Although the question is short, many candidates will see the first three words and start writing:
‘Explain the excitation’… However, bearing in mind the points from Chapter 2, you should read the
question fully and navigate the question using MAPS to identify the key information:

Step 1: Marks (M): 2 — needs a clear, concise response.

Step 2: Action (A): ‘explain’ — use your knowledge and understanding to give the reasons why
the processes occur.

m

Step 3: Physics (P): excitation in atoms occurs when electrons absorb energy and move to higher
energy levels.
Step 4: Situation (S): the key here is to focus your response on the context, i.e. do not just start

explaining excitation, but do explain how mercury atoms are excited in a fluorescent tube.

Step 5: Write a clear, concise response:

sa

Free electrons collide with electrons in mercury atoms ✓ moving them from the ground state to a higher
energy level. ✓

Key features of an excellent extended
response
Extended response questions are allocated 6 marks and give you the
opportunity to show that you can produce a coherent and logically
structured answer that links content from the specification through
clear and fully sustained lines of reasoning. These types of question
are also referred to as ‘level of response’ questions as you will be
allocated to one of three levels depending on both the quality of
your application of physics and your ability to communicate your
reasoning.
The knowledge and understanding necessary to write an A*-grade
answer to an extended writing question is called ‘indicative
content’. Mark schemes will provide a number of curriculum ideas
covering the indicative content, but an A* grade needs more than
just lists of indicative content. You can only obtain top marks by
communicating your ideas effectively.
Aiming for an A in A-level Physics
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Writing skills

In order to reach top marks your answer must apply the following:
1 Be legible.
If the examiner cannot read what you have written you will score
zero marks. Remember that the examiner will be trying to mark
hundreds of papers and will be trying to do so as quickly (and
accurately) as possible, but this means that they will not spend a
long time trying to work out exactly what you have written: ‘is that
a 5 or a 3 or an 8?’ They will not be able to give the mark if they
cannot interpret your answer quickly.
2 Use appropriate grammar, spelling and punctuation.

e

The old SPAG (spelling, punctuation and grammar) marks have
gone. (In previous versions of the specifications you could score 1
or 2 marks for simply writing with excellent spelling, punctuation
and grammar — even if what you were writing contained incorrect
physics!) Now, what matters is that the spelling, punctuation and
grammar enable the meaning of what you are writing to be clear.
To access the top level of answer you should only make one or two
spelling or grammatical errors.
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3 Use a style of writing appropriate to the question.

m

Different situations will require different styles of writing. This
means that it may be more appropriate to use bullet points, e.g.
in an equipment list. It may be appropriate to use an equation
to show a particular relationship succinctly (remember to always
define the quantities in any equation you state). It may be
appropriate to use diagrams to communicate your point effectively,
e.g. explaining the strong nuclear force (remember to include labels
on all diagrams).

Exam tip

The advice from examiners is that
you should plan your response
before you start to write. This
will help you write your answer
logically and with the minimum
amount of repetition.

4 Be clearly organised and show linkage of ideas.
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Your lines of reasoning should have a logical structure and be easy to
follow. A key feature of an excellent answer is that it shows ‘linkage
of ideas’. This means that not only does it address content points
from the mark scheme, but it does so in a way that relates them
together to explain the bigger process. In practice, this generally
means that the information should be presented in a chronological
way. i.e. start at the beginning of the process and explain what
happens until you arrive at the end of the process, do not jump back
and forth in time, or back and forth between different ideas.
5 Be relevant.

Only include information that relates directly to the context of the
question. Focus your answer on the specific information requested
in the question.
6 Be coherent.
This means that you must be consistent in your reasoning and
conclusions throughout your response. This is also referred to as
‘fully sustained reasoning’. If you gain marks for a correct point, but
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Higher-order study skills

then later on in your answer you contradict yourself, you will not
only lose the mark for the content, but also lose the more holistic
criterion of being coherent.
7 Be substantiated.
This means that you should provide sufficient evidence to support
your ideas. Do not just say that some factor will increase. Explain
why this will be the case using appropriate information to justify
your assertion.

Exam tip
In general it is best to be brief
and precise in physics. Some
candidates are too verbose in
their explanations and this can
lead to contradictory statements.
In this case an incorrect mark will
cancel out a correct explanation
point earlier in the response.

Worked example 3.5
Providing a coherent answer

e

Explain why the amount of gamma radiation decreases as the detector is moved further from
the source.
(1)
The intensity of gamma radiation obeys an inverse square law which means that it decreases
exponentially. ✗

m
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e The first part of the answer is almost enough to obtain the mark. It would be even better with
1
a mathematical explanation e.g. I ∝ 2 where d is the distance between the gamma source and the
d
detector. However, the candidate has described the reduction as exponential, this is not an inverse
square law reduction — the answer is therefore not coherent and is awarded zero marks.

Common pitfall
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Don’t waste time ‘setting the scene’ — focus on the relevant
information.
Read the question carefully, as described in Chapter 2. Often
in extended writing questions there are bullet points which
identify the specific points that you need to address in your
response. When planning what you are going to write ask
yourself the question: ‘Does this directly relate to what I am
being asked to do (command word) and does it relate to the
context of the question?’
Many candidates begin their answer by repeating the
question — this gains no credit and wastes time.
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Writing skills

Worked example 3.6
Electricity extended question
Students lack confidence in their understanding of the electricity topics and this is often evident
in questions which require an extended written response involving the electricity area of the
specification.

e

V

Figure 3.2 Circuit diagram

pl

Figure 3.2 shows an electrical circuit with a filament lamp, battery, switch and connecting
wires. A voltmeter of very high resistance is used to measure the potential difference across
the battery terminals. All of the components are initially at room temperature.

m

Describe and explain what happens to the reading on the voltmeter when the switch is closed.
● Consider the change as the switch is closed.
● Consider any further changes that may occur in a very short time after the switch has been
closed.(6)

Step 1: Read the question and identify relevant information.
‘All components are initially at room temperature’ — this is an unusual piece of information to
include with a circuit diagram, but it implies that the temperature may not stay constant.
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You need to describe what happens — the only effect we can see is the effect on the voltmeter,
which measures the potential difference across the battery.
You also need to explain why any changes happen using your understanding of electrical circuits.
You need to address the bullet points to ensure you meet the marking criteria, so you must talk
about the change as the switch is closed and then consider further changes that will occur in a very
short time after the switch has been closed.
The question is worth 6 marks, so you need sufficient detail in your answer.

Step 2: Plan your answer.

A good answer will follow a logical sequence. In this case we will be looking at the pd value (this
will be the description) at three different points in time: before the switch is pressed, just after the
switch is closed and at a slightly later time. The answer will need to include an explanation at each
stage to correctly identify why the changes are happening.
You need to think about what subject-specific content you can apply in this situation: V, I, r and R.
Think about the link between current, potential difference and resistance, but also between current
and temperature, temperature and resistance, and internal resistance and current.
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Step 3: Write a clearly organised and coherent answer.
Before the switch is closed, no current is supplied, so the voltmeter will read the full emf, ε, of the
battery. ✓ As soon as the switch is closed, a current flows through the circuit and the battery loses
volts because of its internal resistance. The reading of the voltmeter decreases because the pd across
its terminals decreases from ε to V = ε − Ir ✓where r is the internal resistance of the battery. As
the current flows through the circuit, the filament bulb gets hot. ✓ Therefore the resistance of the
circuit increases. ✓ This decreases the current in the circuit, which means the pd across the internal
resistance decreases and the reading on the voltmeter will increase slightly ✓ (it will remain below the
initial value, ε). The reading would then remain constant. ✓

e

This is an excellent response. The candidate breaks the steps into three main stages: before the
switch is closed, immediately after the switch is closed and a short time later. They apply their
physics knowledge of internal resistance and potential dividers in a series circuit and combine this
well with contextual information about the temperature. Technical language is used frequently and
accurately throughout the explanation.

Synoptic assessment

pl

There are three main types of question in your physics
examinations:

m

1 The first type requires you to use your knowledge and
understanding in one area of the specification, including relevant
mathematical and practical skills.
2 The second type requires you to apply your mathematical skills
and practical skills to unfamiliar areas of content.
3 The final type of question requires to make and use connections
between different areas of physics. This is known as synoptic
assessment.
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The increased emphasis on higher-order thinking skills means that
synoptic questions feature more heavily in A-level Physics. A deep
understanding of underlying physical principles will enable you to
analyse information and evaluate relationships between ideas from
different areas of the specification. The linear course structure
used by many exam boards also lends itself to synoptic assessment,
as you should have relevant mathematical skills and subject
knowledge to make links between the topics studied over the 2-year
course. This is one of the key differences you will notice when you
compare questions on the previous specifications with the current
specifications. There was very little synoptic assessment in the
previous specifications and this something you should be aware of
when completing past papers as part of your revision.
The aim of synoptic assessment is to encourage you to see physics
as a whole subject rather than as a series of unrelated topics.
Synoptic questions require you to bring together your knowledge
and understanding from more than one area of physics and apply
them to a particular situation. Synoptic questions may also ask you
to use your knowledge and understanding of physics principles to
plan investigations or to analyse and evaluate experimental data.
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