
Learner Guide

Cambridge O Level 
Physics 

5054 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Cambridge International Examinations retains the copyright on all its publications. Registered Centres are 
permitted to copy material from this booklet for their own internal use. However, we cannot give permission 
to Centres to photocopy any material that is acknowledged to a third party even for internal use within a 
Centre. 
 
© Cambridge International Examinations 2015  
Version 2.1 
Updated: 08.03.16 



Contents

How to use this guide  ....................................................................................................... 3
Section 1: How will you be tested?
Section 2: Examination advice
Section 3: What will be tested?
Section 4: What you need to know
Section 5: Useful websites
Section 6: Appendices

Section 1: How will you be tested? ..................................................................................... 5
About the papers
About the theory papers
About the practical papers

Section 2: Examination advice ............................................................................................. 9
General advice

Section 3: What will be tested? ......................................................................................... 13

Section 4: What you need to know ................................................................................... 15
How to use the table

Section 5: Useful websites  ...............................................................................................43

Section 6: Appendices   .....................................................................................................45
Symbols, units and de� nitions of physical quantities
Command words and phrases



   

2 Cambridge O Level Physics 5054   



How to use this guide  

3   Cambridge O Level Physics 5054

How to use this guide 

The guide describes what you need to know about your Cambridge O Level Physics examination.

It will help you to plan your revision programme for the written examinations and will explain what we are 
looking for in the answers you write. It can also be used to help you to revise by using the tick boxes in 
Section 4 ‘What you need to know’, to check what you know and which topic areas of physics you have 
covered.

The guide contains the following sections:

Section 1: How will you be tested?
This section will give you information about the theory and practical examination papers.

Section 2: Examination advice
This section gives you advice to help you do as well as you can. Some of the ideas are general advice and 
some are based on the common mistakes that candidates make in exams. 

Section 3: What will be tested?
This section describes the areas of knowledge, understanding and skills that we will test you on. It 
is particularly important to realise that most marks are awarded for understanding and skills and only 
approximately 30% of the total mark is for simple recall.

Section 4: What you need to know
This shows the syllabus content so that you can check:

• which topics you need to know about

• details about each topic area in the syllabus

• how much of the syllabus you have covered.

Section 5: Useful websites
• some useful websites that you might use.

Section 6: Appendices
This section covers other things you need to know, such as:

• symbols, units and de� nitions of physical quantities

• the importance of the command words we use in examination papers.
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Before you start:
Check with your teacher which practical paper you will be taking (Paper 3 or Paper 4). 

Both of these papers are described in Section 1 and Section 3. You only need to read about one of them.

The theory papers are the same for everyone and the theory is detailed in Section 2. 
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Section 1: How will you be tested?

About the papers
You will be entered for three examination papers: two theory papers and one practical paper. You will take 
Paper 1 Multiple Choice, Paper 2 Theory and either Paper 3 Practical Test or Paper 4 Alternative to Practical. 

You need to ask your teacher which practical paper you are taking. 

About the theory papers
The table gives you information about the theory papers.

Paper number 
and type

How long and 
how many 
marks?

What’s in the paper? What’s the % 
of the total 

examination?

Paper 1
Multiple Choice

1 hour
(40 marks)

40 multiple-choice questions 27.6

Paper 2
Theory

1¾ hours
(75 marks)

Short answer and structured questions 51.7

Here is some more information about each paper.

Paper 1 Multiple Choice
You have to choose one of the four possible answers in each question. 

The multiple-choice questions cover the entire syllabus, apart from Section 25 on Electronic Systems. 

Paper 2 Theory
All answers are written in the spaces provided on the actual question paper.

There are two sections. 

Section A contains short structured questions where you may have to write a few words or sentences or 
make a calculation. You must answer all the questions.

Section B has three longer questions. Each question is worth 15 marks. You must answer two of the three 
questions, so take your time to read them carefully before choosing which questions to answer.

Questions on Section 25 (Electronic Systems) will always be optional.
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About the practical papers
Just over 20 per cent of the marks for Cambridge O Level Physics are for practical work. 

You will do one of the practical papers shown in the table, either Paper 3 or Paper 4. Your teacher will tell 
you which practical paper you will do. 

Paper number and type How long and how 
many marks?

What’s invovled?

Paper 3
Practical Test

2 hours
(30 marks)

You do a practical exam which is supervised by 
a teacher

Paper 4
Alternative to Practical

1 hour
(30 marks)

You answer a written paper about practical 
work.

Here is some more detail about the practical papers. If you are unsure of anything, ask your teacher.

EITHER

Paper 3 Practical Test
You do a practical exam, which is supervised by a teacher. You will carry out four short experiments. 

Section A contains three short questions and lasts 1 hour. Section B contains one question that takes 
1 hour. 

You are given instructions, which enable you to carry out the experiments. You will take readings and record 
them in a table. You need to use a sensible number of � gures and give the unit in the heading. You will 
usually draw a graph and make some conclusions, commenting upon accuracy and on how to improve the 
experiment. 

You may be asked to use the following techniques, amongst others:

• recording current and potential difference and drawing circuit diagrams

• ray tracing and drawing ray diagrams

• measuring temperature

• balancing (centre of mass and moments)

• stretching of springs

• timing of oscillations.

Your experience of practical work during the course should enable you to handle the apparatus. Your teacher 
will be able to give you more examples and explain how to take readings and analyse the data.

OR
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Paper 4 Alternative to Practical
This is a written paper, testing the same skills as Paper 3. There are usually four questions which test 
practical procedures in the physics laboratory.

You may be asked to:

• record readings from diagrams of apparatus, e.g. reading current from an ammeter

• answer questions on the arrangement of apparatus

• complete tables of data

• draw conclusions from information

• answer questions about experimental data

• plot a graph from a table of readings

• interpret information from graphs

• draw ray diagrams

• identify sources of error and suggest improvements in the experiment

• suggest suitable apparatus for investigations.

You will need to do plenty of practical work during the course in order to score a good mark on this paper in 
the examination.
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Section 2: Examination advice

This section highlights some common mistakes made by candidates. They are collected under various 
subheadings to help you when you revise a particular topic.

General advice
• Thorough and careful revision is the best way to prepare for a physics examination.

• Make your revision productive by making it interesting and fun. Make notes, revision cards or mind 
maps. Revision should be an active process, i.e. you should be ‘doing things’, not just sitting and reading 
a book.

• Don’t try to learn it all in one go! Take regular breaks and review what you have learnt regularly.

• Learning equations is essential; put them on small pieces of paper and stick them somewhere you will 
see them every morning. 

• Revise with a friend so you can test each other or try explaining the physics of a topic to a friend – as if 
you were a teacher!

• Working through past paper questions is the best way to complete your revision. This helps you to know 
the type and style of questions to expect in the examination.

• Try timed questions so you can learn to answer quickly.

• Get your answers checked so you know you are correct!

• In Cambridge O Level Physics examinations you have to be able to complete a variety of tasks; always 
read the question carefully to make sure you have understood what you are expected to do.

Spelling
• The spelling of technical terms is important, so make sure your writing is legible as well as spelt 

correctly.

•  Some words are very similar, such as re� ection and refraction, � ssion and fusion. If we cannot tell which 
one you have written, then you will lose the mark. Make a list of technical terms and de� nitions in each 
section of the syllabus, checking the spellings carefully.

Descriptive answers
In descriptive answers, you should:

• Check the number of marks available and make sure you give suf� cient points.

• Plan your answer � rst so that you don’t repeat yourself or contradict yourself.

• Read your answer through carefully afterwards to check you have not missed out important words.

• Read the question again to check you have answered the question asked.

• Use sketches and diagrams wherever you can to help your explanation.

• Add labels when referring to a diagram, e.g. point X, so that you can refer to it easily in your explanation. 
This can save many words and much confusion.
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Numerical answers
In numerical answers, you should:

• Quote any formulae you are going to use and show clearly all the steps in your working. It may be 
tempting to use your calculator and just write down the answer, but if you write down one � gure 
wrongly then you may lose all the marks for the calculation. If we can see the formula and the numbers 
you have used then you will lose only a little credit. Some questions ask for a formula to be quoted; even 
if you get the right answer, failure to quote the formula will lose you a mark.

• Check the units are consistent, e.g. if the distance is given in km and the speed in m/s, then you must 
convert the km to m.

• Be careful when you are converting minutes and seconds: 1 minute 30 seconds is not 1.3 minutes and 
150 seconds is not 1.5 minutes. These are common mistakes, so always double check any conversion of 
units of time.

• State the answer clearly at the end.

• Give your answer as a decimal to an appropriate number of signi� cant � gures. Don’t leave your answer 
as a fraction unless speci� cally asked to do so.

• Check that you have given the unit of your � nal answer. 

• Look at your � nal answer and see that it is reasonable. If you have calculated the cost of using an 
electrical appliance such as a kettle for a few minutes and found it to be hundreds of dollars, then check 
the powers of ten in your calculation.

Graphs
Plotting graphs can be tested in Papers 2, 3 or 4. 

When drawing graphs, you should:

• Remember to label the axes with both quantity (e.g. distance or d) and unit (e.g. metres or m). Then 
write it as distance/metres or even just d/m.

• Make sure the axes are the correct way round. You are usually told, for example, to plot distance on the 
x-axis, so make sure you know that x is the horizontal axis!

• Make the scales go up in sensible amounts, i.e. 0, 5, 10… or 0, 2, 4… but not 0, 3, 6… or 0, 7, 14…

• Make sure that the plotted points � ll at least half the graph paper. This means if you can double the 
scale and still plot all the points then you should double the scale.

• Check if you have been told to start the scales from the origin. If not, then think carefully about where to 
start the axes.

• When you are told to start the axes from a certain point (e.g. x = 1, y = 20) you must do so. You will lose 
a mark if you use a different point (e.g. the origin).

• Use a sharp pencil to plot the points and draw the line.

• Plot the points carefully. It is best to use small neat crosses. Every point will be checked by the 
examiner, and you will lose the mark if any are wrongly plotted.

• Draw either a straight line or a smooth curve. In physics we never join the dots!

• Your line may not go through all the points – especially in the practical papers.

• Remember that a best � t line (curve or straight) should have some points above and some points below 
the line.
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When taking readings from a graph, you should:

• Draw a large triangle when measuring the gradient of a line. It must be at least half the length of the 
line. Top tip: draw a triangle the full size of the graph! It is best to show the numbers on the sides of the 
triangle when � nding the gradient.

• Always use points on the line, not your plotted points, when calculating the gradient.

• Draw a tangent to � nd the gradient of a curve. Make sure it is at the right place on the curve. Again, use 
a large triangle.

• Make sure you read the scales correctly when reading a value from a graph. It may be that they are in 
mA rather than A or km rather than m.

When describing the shape of a graph, remember that: 

• directly proportional means a straight line through the origin. 
There are two ways to check if quantities are directly proportional: 

 – doubling one quantity will cause the other to double

 – dividing one by the other will give the same result

  i.e. if two quantities F and L are directly proportional then if you � nd several values of F/L they 
should be the same

• if the straight line does not go through the origin, then it is just called a linear graph

• inverse relationship means increasing one quantity will cause the other to decrease

• if doubling one quantity causes the other to halve, then they are inversely proportional.
This can also be checked by:

 – multiplying the two quantities together will give the same result

  i.e. if two quantities F and L are inversely proportional then if you � nd several values of F × L they 
should be the same.
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Section 3: What will be tested?

We test you on three assessment objectives:

AO1 your knowledge (what you remember) and understanding (how you use what you know and apply it 
to unfamiliar situations)

AO2 how you handle information and solve problems

AO3 your experimental skills

The theory papers test AO1 and AO2.

You should note that approximately 65% of the marks are for AO1 and of these only about half of these are 
for simple recall. 

The practical papers test AO3. 

The table shows you the range of skills you should try to develop.

Assessment 
objective

What this means Whatyou need to be able to do

AO1
Knowledge with 
understanding

remembering facts 
and applying these 
facts to new situations

• Use scienti� c ideas, facts and laws

• Know the meaning of scienti� c terms, e.g. centre of 
mass

• Know equations and de� nitions

• Use simple equations, e.g. speed = distance/time

• Know about apparatus and how it works

• Know about symbols, quantities (e.g. mass and 
weight) and units (e.g. kg and N)

AO2
Handling 
information and 
solving problems

how you extract 
information and 
rearrange it in a 
sensible pattern and 
how you carry out 
calculations and make 
predictions

• Select and organise information from graphs,

• tables and written text

• Change information from one form to another, e.g. 
draw graphs

• Arrange data and carry out calculations

• Identify patterns from information given and draw 
conclusions

• Explain scienti� c relationships, e.g. use the moving 
(kinetic) particle theory to explain ideas about solids, 
liquids and gases

• Make predictions and develop scienti� c ideas

• Solve problems
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AO3
Experimental skills 
and investigations

planning and carrying 
out experiments, 
recording and 
analysing information

• Follow instructions to set up and use apparatus 
safely

• Make observations and measurements and record 
them with regard to precision, accuracy and units

• Analyse experimental results

• Plan and carry out an experiment describing any 
problems and suggesting improvements
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Section 4: What you need to know

The following table describes the things you may be tested on in the examination. 

The main headings in the topic areas are usually followed by the details of what you need to know. 

How to use the table
You can use the table throughout your course to check the topic areas you have covered.

There is no need to start at the beginning. Use it when you � nish a section of your course to make sure that 
you understand what you should be able to do.

When you think you have a good knowledge of a topic, you can tick the appropriate box in the checklist 
column. 

Test yourself as follows:

• cover up the details with a piece of paper

• try to remember the details

• when you have remembered the details correctly, put a tick in the appropriate box.

You can also use it as a revision aid at the end of the course to � nd out any weaknesses or areas you need 
to do some work on or ask your teacher about.

If you use a pencil to tick the boxes, you can retest yourself whenever you want by simply rubbing out 
the ticks. If you are using the table to check which topics you have covered, you can put a tick in the topic 
column, next to the appropriate bullet point.

The column headed ‘Comments’ can be used:

• to add further information about the details for each bullet point

• to add learning aids, e.g. simple equations set out in a triangle to help in rearranging the equation

• to show areas of dif� culty/things you need to ask your teacher about.

There are six major themes in the table:

General Physics 

Newtonian Mechanics 

Energy and Thermal Physics 

Waves 

Electricity and Magnetism 

Atomic Physics. 

Each theme contains a number of sections. The 27 sections cover the whole syllabus. Each section 
contains a number of topics and the table lists what you should be able to do in each topic.
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You should note that questions on Section 25, Electronic Systems, only appear in Paper 2 and are always set 
as an alternative within a question. 

Your teacher may have chosen not to cover this section in your course. In that case you should not need to 
learn that topic. 

Do, however, make sure that you understand Section 24, Introductory Electronics.



Section 4: What you need to know 

17   Cambridge O Level Physics 5054

Section 4: What you need to know 

17

To
p

ic
Y

o
u

 s
h

o
u

ld
 b

e 
ab

le
 t

o
:

C
h

ec
kl

is
t

C
o

m
m

en
ts

T
H

E
M

E
 1

G
en

er
al

 P
h

ys
ic

s

1.
 P

h
ys

ic
al

 q
u

an
ti

ti
es

, u
n

it
s 

an
d

 m
ea

su
re

m
en

ts

S
ca

la
rs

 a
nd

 v
ec

to
rs

• 
de

� n
e 

th
e 

te
rm

s 
sc

al
ar

 a
nd

 v
ec

to
r

• 
� n

d 
th

e 
re

su
lta

nt
 o

f 
tw

o 
ve

ct
or

s 
by

 a
 g

ra
ph

ic
al

 m
et

ho
d

• 
kn

ow
 w

hi
ch

 o
f 

th
e 

fo
llo

w
in

g 
ar

e 
sc

al
ar

s 
an

d 
w

hi
ch

 a
re

 
ve

ct
or

s:
 d

is
ta

nc
e,

 d
is

pl
ac

em
en

t,
 le

ng
th

, s
pe

ed
, v

el
oc

ity
, 

tim
e,

 a
cc

el
er

at
io

n,
 m

as
s 

an
d 

fo
rc

e

M
ea

su
re

m
en

t t
ec

hn
iq

ue
s

• 
de

sc
rib

e 
ho

w
 to

 m
ea

su
re

 d
iff

er
en

t 
le

ng
th

s 
w

ith
 s

ui
ta

bl
e 

ac
cu

ra
cy

 u
si

ng
 t

ap
es

, r
ul

es
, m

ic
ro

m
et

er
s,

 a
nd

 c
al

ip
er

s 
(t

he
 u

se
 o

f 
a 

ve
rn

ie
r 

sc
al

e 
is

 n
o

t 
re

qu
ire

d)
• 

de
sc

rib
e 

ho
w

 to
 m

ea
su

re
 d

iff
er

en
t 

tim
e 

in
te

rv
al

s 
us

in
g 

cl
oc

ks
 a

nd
 s

to
pw

at
ch

es

U
ni

ts
 a

nd
 s

ym
bo

ls
• 

re
co

gn
is

e 
an

d 
us

e 
th

e 
S

I s
ys

te
m

 o
f 

un
its

 –
 y

ou
r 

te
ac

he
r 

w
ill

 h
av

e 
m

or
e 

in
fo

rm
at

io
n

T
H

E
M

E
 2

N
ew

to
n

ia
n

 M
ec

h
an

ic
s

2.
 K

in
em

at
ic

s

S
pe

ed
, v

el
oc

ity
 a

nd
 

ac
ce

le
ra

tio
n

• 
st

at
e 

w
ha

t 
is

 m
ea

nt
 b

y 
sp

ee
d

• 
st

at
e 

w
ha

t 
is

 m
ea

nt
 b

y 
ve

lo
ci

ty
• 

ca
lc

ul
at

e 
av

er
ag

e 
sp

ee
d 

us
in

g 
  

av
er

ag
e 

sp
ee

d 
=

 d
is

ta
nc

e 
tr

av
el

le
d/

tim
e 

ta
ke

n
• 

st
at

e 
w

ha
t 

is
 m

ea
nt

 b
y 

un
ifo

rm
 a

cc
el

er
at

io
n

• 
ca

lc
ul

at
e 

ac
ce

le
ra

tio
n 

us
in

g 
  

ac
ce

le
ra

tio
n 

=
 c

ha
ng

e 
in

 v
el

oc
ity

/ti
m

e 
ta

ke
n

• 
ex

pl
ai

n 
w

ha
t 

is
 m

ea
nt

 b
y 

no
n-

un
ifo

rm
 a

cc
el

er
at

io
n



Section 4: What you need to know 

18 Cambridge O Level Physics 5054   

Section 4: What you need to know 

18

To
p

ic
Y

o
u

 s
h

o
u

ld
 b

e 
ab

le
 t

o
:

C
h

ec
kl

is
t

C
o

m
m

en
ts

G
ra

ph
ic

al
 a

na
ly

si
s 

of
 

m
ot

io
n

• 
pl

ot
 a

nd
 u

se
 d

is
ta

nc
e-

tim
e 

gr
ap

hs
.

• 
pl

ot
 a

nd
 u

se
 s

pe
ed

-t
im

e 
gr

ap
hs

.
• 

re
co

gn
is

e 
th

e 
sh

ap
e 

of
 a

 s
pe

ed
-t

im
e 

gr
ap

h 
fo

r 
a 

bo
dy

:
at

 re
st

, 
m

ov
in

g 
w

ith
 u

ni
fo

rm
 s

pe
ed

 
m

ov
in

g 
w

ith
 u

ni
fo

rm
 a

cc
el

er
at

io
n 

m
ov

in
g 

w
ith

 n
on

-u
ni

fo
rm

 a
cc

el
er

at
io

n
• 

ca
lc

ul
at

e 
th

e 
ar

ea
 u

nd
er

 a
 s

pe
ed

-t
im

e 
gr

ap
h 

to
 � 

nd
 t

he
 

di
st

an
ce

 t
ra

ve
lle

d 
by

 a
 b

od
y 

m
ov

in
g 

w
ith

 c
on

st
an

t 
sp

ee
d 

or
 c

on
st

an
t 

ac
ce

le
ra

tio
n

Fr
ee

-f
al

l
• 

st
at

e 
th

at
 t

he
 a

cc
el

er
at

io
n 

of
 f

re
e-

fa
ll 

fo
r 

a 
bo

dy
 n

ea
r 

to
 

th
e 

E
ar

th
 is

 c
on

st
an

t
• 

kn
ow

 t
ha

t 
it 

is
 a

bo
ut

 1
0 

m
/s

2

• 
de

sc
rib

e 
in

 w
or

ds
 t

he
 m

ot
io

n 
of

 b
od

ie
s 

fa
lli

ng
 w

ith
ou

t 
ai

r 
re

si
st

an
ce

 
• 

de
sc

rib
e 

in
 w

or
ds

 t
he

 m
ot

io
n 

of
 b

od
ie

s 
fa

lli
ng

 w
ith

 a
ir 

re
si

st
an

ce
• 

ex
pl

ai
n 

ho
w

 a
 b

od
y 

re
ac

he
s 

te
rm

in
al

 v
el

oc
ity

3.
 D

yn
am

ic
s

B
al

an
ce

d 
an

d 
un

ba
la

nc
ed

 
fo

rc
es

• 
st

at
e 

N
ew

to
n’

s 
th

ird
 la

w
• 

de
sc

rib
e 

th
e 

ef
fe

ct
 o

f 
ba

la
nc

ed
 a

nd
 u

nb
al

an
ce

d 
fo

rc
es

 
on

 a
 b

od
y

• 
de

sc
rib

e 
th

e 
w

ay
s 

in
 w

hi
ch

 a
 fo

rc
e 

m
ay

 c
ha

ng
e 

th
e 

m
ot

io
n 

of
 a

 b
od

y
• 

do
 c

al
cu

la
tio

ns
 u

si
ng

 t
he

 e
qu

at
io

n 
  

fo
rc

e 
=

 m
as

s 
×

 a
cc

el
er

at
io

n



Section 4: What you need to know 

19   Cambridge O Level Physics 5054

Section 4: What you need to know 

19

To
p

ic
Y

o
u

 s
h

o
u

ld
 b

e 
ab

le
 t

o
:

C
h

ec
kl

is
t

C
o

m
m

en
ts

Fr
ic

tio
n

• 
ex

pl
ai

n 
th

e 
ef

fe
ct

s 
of

 f
ric

tio
n 

on
 t

he
 m

ot
io

n 
of

 a
 b

od
y

• 
de

sc
rib

e 
ho

w
 t

he
 fo

llo
w

in
g 

af
fe

ct
 f

ric
tio

n 
be

tw
ee

n 
th

e 
w

he
el

s 
of

 a
 v

eh
ic

le
 a

nd
 t

he
 ro

ad
:

ty
re

 s
ur

fa
ce

 
ro

ad
 c

on
di

tio
ns

 (i
nc

lu
di

ng
 s

ki
dd

in
g)

br
ak

in
g 

fo
rc

e
• 

de
sc

rib
e 

ho
w

 t
he

se
 c

ha
ng

e 
th

e:
br

ak
in

g 
di

st
an

ce
th

in
ki

ng
 d

is
ta

nc
e

st
op

pi
ng

 d
is

ta
nc

e 
of

 a
 v

eh
ic

le

C
irc

ul
ar

 m
ot

io
n

• 
de

sc
rib

e 
in

 w
or

ds
 h

ow
 o

bj
ec

ts
 m

ov
e 

in
 a

 c
irc

ul
ar

 p
at

h 
du

e 
to

 a
 c

on
st

an
t 

fo
rc

e 
pe

rp
en

di
cu

la
r 

to
 t

he
 d

ire
ct

io
n 

of
 

tr
av

el
• 

ap
pl

y 
id

ea
s 

ab
ou

t 
ci

rc
ul

ar
 m

ot
io

n 
to

:
el

ec
tr

os
ta

tic
 fo

rc
es

 o
n 

an
 e

le
ct

ro
n 

in
 a

n 
at

om
,

gr
av

ita
tio

na
l f

or
ce

s 
on

 a
 s

at
el

lit
e,

th
e 

m
ot

io
n 

of
 p

la
ne

ts
 in

 t
he

 s
ol

ar
 s

ys
te

m

4.
 M

as
s,

 w
ei

g
h

t 
an

d
 d

en
si

ty

M
as

s 
an

d 
w

ei
gh

t
• 

st
at

e 
th

at
 m

as
s 

is
 a

 m
ea

su
re

 o
f 

th
e 

am
ou

nt
 o

f 
su

bs
ta

nc
e 

in
 a

 b
od

y
• 

st
at

e 
th

at
 m

as
s 

of
 a

 b
od

y 
re

si
st

s 
ch

an
ge

 f
ro

m
 it

s 
st

at
e 

of
 

re
st

 o
r 

m
ot

io
n

• 
ca

lc
ul

at
e 

w
ei

gh
t 

fr
om

 t
he

 e
qu

at
io

n 
  

w
ei

gh
t =

 m
as

s 
×

 g
ra

vi
ta

tio
na

l �
 e

ld
 s

tre
ng

th
• 

ex
pl

ai
n 

th
at

 w
ei

gh
ts

, a
nd

 t
he

re
fo

re
 m

as
se

s,
 m

ay
 b

e 
co

m
pa

re
d 

us
in

g 
a 

ba
la

nc
e

• 
de

sc
rib

e 
ho

w
 to

 m
ea

su
re

 m
as

s 
an

d 
w

ei
gh

t 
by

 u
si

ng
 

su
ita

bl
e 

ba
la

nc
es

G
ra

vi
ta

tio
na

l �
 e

ld
s

• 
st

at
e 

th
at

 a
 g

ra
vi

ta
tio

na
l �

 e
ld

 is
 a

 re
gi

on
 in

 w
hi

ch
 a

 m
as

s 
ex

pe
rie

nc
es

 a
 fo

rc
e 

du
e 

to
 g

ra
vi

ta
tio

na
l a

tt
ra

ct
io

n



Section 4: What you need to know 

20 Cambridge O Level Physics 5054   

Section 4: What you need to know 

20

To
p

ic
Y

o
u

 s
h

o
u

ld
 b

e 
ab

le
 t

o
:

C
h

ec
kl

is
t

C
o

m
m

en
ts

D
en

si
ty

• 
de

sc
rib

e 
ho

w
 to

 u
se

 a
 m

ea
su

rin
g 

cy
lin

de
r 

to
 m

ea
su

re
 

th
e 

vo
lu

m
e 

of
 a

 li
qu

id
 o

r 
so

lid
.

• 
de

sc
rib

e 
ho

w
 to

 d
et

er
m

in
e 

th
e 

de
ns

ity
 o

f:
 

a 
liq

ui
d

a 
re

gu
la

rly
 s

ha
pe

d 
so

lid
an

 ir
re

gu
la

rly
 s

ha
pe

d 
so

lid
 w

hi
ch

 s
in

ks
 in

 w
at

er
 (v

ol
um

e 
by

 d
is

pl
ac

em
en

t)
• 

do
 c

al
cu

la
tio

ns
 u

si
ng

 t
he

 e
qu

at
io

n
  

de
ns

ity
 =

 m
as

s/
vo

lu
m

e

5.
 T

u
rn

in
g

 e
ff

ec
t 

o
f 

fo
rc

es

M
om

en
ts

• 
de

sc
rib

e 
th

e 
m

om
en

t 
of

 a
 fo

rc
e 

in
 te

rm
s 

of
 it

s 
tu

rn
in

g 
ef

fe
ct

• 
de

sc
rib

e 
si

m
pl

e 
ev

er
yd

ay
 e

xa
m

pl
es

 o
f 

m
om

en
ts

• 
st

at
e 

th
e 

pr
in

ci
pl

e 
of

 m
om

en
ts

 fo
r 

a 
bo

dy
 in

 e
qu

ili
br

iu
m

• 
do

 c
al

cu
la

tio
ns

 u
si

ng
 

  
m

om
en

t o
f a

 fo
rc

e 
=

 
  

fo
rc

e 
×

 p
er

pe
nd

ic
ul

ar
 d

is
ta

nc
e 

fro
m

 th
e 

pi
vo

t
• 

do
 c

al
cu

la
tio

ns
 u

si
ng

 t
he

 p
rin

ci
pl

e 
of

 m
om

en
ts

• 
de

sc
rib

e 
ho

w
 to

 v
er

ify
 t

he
 p

rin
ci

pl
e 

of
 m

om
en

ts

C
en

tr
e 

of
 m

as
s

• 
de

sc
rib

e 
ho

w
 to

 � 
nd

 t
he

 p
os

iti
on

 o
f 

th
e 

ce
nt

re
 o

f 
m

as
s 

of
 a

 p
la

ne
 la

m
in

a

S
ta

bi
lit

y
• 

de
sc

rib
e 

in
 w

or
ds

 t
he

 e
ff

ec
t 

of
 t

he
 p

os
iti

on
 o

f 
th

e 
ce

nt
re

 
of

 m
as

s 
on

 t
he

 s
ta

bi
lit

y 
of

 s
im

pl
e 

ob
je

ct
s

6.
 D

ef
o

rm
at

io
n

El
as

tic
 d

ef
or

m
at

io
n

• 
st

at
e 

th
at

 a
 fo

rc
e 

m
ay

 p
ro

du
ce

 a
 c

ha
ng

e 
in

 s
iz

e 
an

d 
sh

ap
e 

of
 a

 b
od

y
• 

pl
ot

 a
nd

 u
se

 e
xt

en
si

on
-lo

ad
 g

ra
ph

s 
fo

r 
an

 e
la

st
ic

 s
ol

id
• 

de
sc

rib
e 

an
 e

xp
er

im
en

t 
to

 m
ea

su
re

 t
he

 e
xt

en
si

on
 

pr
od

uc
ed

 b
y 

di
ff

er
en

t 
lo

ad
s 

fo
r 

an
 e

la
st

ic
 s

ol
id

• 
kn

ow
 w

ha
t 

is
 m

ea
nt

 b
y 

th
e 

‘li
m

it 
of

 p
ro

po
rt

io
na

lit
y’

 fo
r 

an
 e

la
st

ic
 s

ol
id

• 
ca

lc
ul

at
e 

ex
te

ns
io

ns
 fo

r 
an

 e
la

st
ic

 s
ol

id
 u

si
ng

 
ex

te
ns

io
n 

is
 d

ire
ct

ly
 p

ro
po

rt
io

na
l t

o 
lo

ad



Section 4: What you need to know 

21   Cambridge O Level Physics 5054

Section 4: What you need to know 

21

To
p

ic
Y

o
u

 s
h

o
u

ld
 b

e 
ab

le
 t

o
:

C
h

ec
kl

is
t

C
o

m
m

en
ts

7.
 P

re
ss

u
re

P
re

ss
ur

e
• 

de
� n

e 
th

e 
te

rm
 p

re
ss

ur
e 

in
 te

rm
s 

of
 fo

rc
e 

an
d 

ar
ea

• 
do

 c
al

cu
la

tio
ns

 u
si

ng
 t

he
 e

qu
at

io
n

  
pr

es
su

re
 =

 fo
rc

e/
ar

ea
• 

ex
pl

ai
n 

ho
w

 p
re

ss
ur

e 
va

rie
s 

w
ith

 fo
rc

e 
an

d 
ar

ea
 in

 a
 

ra
ng

e 
of

 e
ve

ry
da

y 
ex

am
pl

es

P
re

ss
ur

e 
ch

an
ge

s
• 

de
sc

rib
e 

ho
w

 t
he

 h
ei

gh
t 

of
 a

 li
qu

id
 c

ol
um

n 
m

ay
 b

e 
us

ed
 

to
 m

ea
su

re
 t

he
 a

tm
os

ph
er

ic
 p

re
ss

ur
e

• 
ex

pl
ai

n 
in

 w
or

ds
 h

ow
 t

he
 p

re
ss

ur
e 

be
ne

at
h 

a 
liq

ui
d 

su
rf

ac
e 

ch
an

ge
s 

w
ith

 d
ep

th
 a

nd
 d

en
si

ty
 o

f 
th

e 
liq

ui
d 

in
 

si
m

pl
e 

ev
er

yd
ay

 e
xa

m
pl

es
• 

do
 c

al
cu

la
tio

ns
 u

si
ng

 t
he

 e
qu

at
io

n
  

pr
es

su
re

 =
 h

g
• 

de
sc

rib
e 

ho
w

 a
 m

an
om

et
er

 is
 u

se
d 

to
 m

ea
su

re
 p

re
ss

ur
e 

di
ff

er
en

ce
s

• 
de

sc
rib

e 
an

d 
ex

pl
ai

n 
th

e 
tr

an
sm

is
si

on
 o

f 
pr

es
su

re
 in

 
hy

dr
au

lic
 s

ys
te

m
s

• 
de

sc
rib

e 
th

e 
w

or
ki

ng
s 

of
:

th
e 

hy
dr

au
lic

 p
re

ss
, 

hy
dr

au
lic

 b
ra

ke
s 

on
 v

eh
ic

le
s

• 
de

sc
rib

e 
ho

w
 c

ha
ng

in
g 

th
e 

pr
es

su
re

 a
pp

lie
d 

to
 a

 g
as

 a
t 

co
ns

ta
nt

 te
m

pe
ra

tu
re

 c
au

se
s 

a 
ch

an
ge

 in
 v

ol
um

e
• 

do
 c

al
cu

la
tio

ns
 u

si
ng

 p
1V

1 =
 p

2V
2



Section 4: What you need to know 

22 Cambridge O Level Physics 5054   

Section 4: What you need to know 

22

To
p

ic
Y

o
u

 s
h

o
u

ld
 b

e 
ab

le
 t

o
:

C
h

ec
kl

is
t

C
o

m
m

en
ts

T
H

E
M

E
 3

E
n

er
g

y 
an

d
 T

h
er

m
al

 P
h

ys
ic

s

8.
 E

n
er

g
y 

so
u

rc
es

 a
n

d
 t

ra
n

sf
er

 o
f 

en
er

g
y

En
er

gy
 fo

rm
s

• 
lis

t 
th

e 
di

ff
er

en
t 

fo
rm

s 
of

 e
ne

rg
y

• 
gi

ve
 e

xa
m

pl
es

 in
 w

hi
ch

 e
ac

h 
fo

rm
 o

cc
ur

s
• 

st
at

e 
th

e 
pr

in
ci

pl
e 

of
 t

he
 c

on
se

rv
at

io
n 

of
 e

ne
rg

y
• 

ap
pl

y 
th

is
 p

rin
ci

pl
e 

to
 t

he
 c

on
ve

rs
io

n 
of

 e
ne

rg
y 

fr
om

 o
ne

 
fo

rm
 to

 a
no

th
er

• 
st

at
e 

th
at

 k
in

et
ic

 e
ne

rg
y 

E
k =

 ½
 m

v2

• 
st

at
e 

th
at

 p
ot

en
tia

l e
ne

rg
y 

E
P
 =

 m
gh

• 
do

 c
al

cu
la

tio
ns

 u
si

ng
 t

he
se

 e
qu

at
io

ns

M
aj

or
 s

ou
rc

es
 o

f 
en

er
gy

• 
lis

t 
re

ne
w

ab
le

 a
nd

 n
on

-r
en

ew
ab

le
 e

ne
rg

y 
so

ur
ce

s
• 

de
sc

rib
e 

th
e 

en
er

gy
 c

on
ve

rs
io

ns
 t

ak
in

g 
pl

ac
e 

w
he

n 
us

in
g 

th
e 

fo
llo

w
in

g 
en

er
gy

 s
ou

rc
es

:
– 

ch
em

ic
al

/f
ue

l e
ne

rg
y 

(re
-g

ro
up

in
g 

of
 a

to
m

s)
– 

hy
dr

oe
le

ct
ric

 g
en

er
at

io
n 

(e
m

ph
as

is
in

g 
th

e 
m

ec
ha

ni
ca

l
  

  e
ne

rg
ie

s 
in

vo
lv

ed
)

– 
so

la
r 

en
er

gy
 (n

uc
le

i o
f 

at
om

s 
in

 t
he

 S
un

)
– 

nu
cl

ea
r 

en
er

gy
– 

ge
ot

he
rm

al
 e

ne
rg

y
– 

w
in

d 
en

er
gy

• 
ex

pl
ai

n 
ho

w
 n

uc
le

ar
 f

us
io

n 
re

le
as

es
 e

ne
rg

y
• 

ex
pl

ai
n 

ho
w

 n
uc

le
ar

 � 
ss

io
n 

re
le

as
es

 e
ne

rg
y

• 
de

sc
rib

e 
th

e 
ge

ne
ra

tio
n 

of
 e

le
ct

ric
ity

 a
nd

 d
ra

w
 a

 b
lo

ck
 

di
ag

ra
m

 o
f 

th
e 

pr
oc

es
s 

fr
om

 f
ue

l i
np

ut
 to

 e
le

ct
ric

ity
 

ou
tp

ut
• 

di
sc

us
s 

th
e 

en
vi

ro
nm

en
ta

l i
ss

ue
s 

as
so

ci
at

ed
 w

ith
 p

ow
er

 
ge

ne
ra

tio
n

W
or

k
• 

ca
lc

ul
at

e 
w

or
k 

do
ne

 f
ro

m
 t

he
 e

qu
at

io
n

  
w

or
k 

=
 fo

rc
e 

×
 d

is
ta

nc
e 

m
ov

ed
 in

 d
ire

ct
io

n 
of

 th
e 

fo
rc

e



Section 4: What you need to know 

23   Cambridge O Level Physics 5054

Section 4: What you need to know 

23

To
p

ic
Y

o
u

 s
h

o
u

ld
 b

e 
ab

le
 t

o
:

C
h

ec
kl

is
t

C
o

m
m

en
ts

Ef
� c

ie
nc

y
• 

ca
lc

ul
at

e 
th

e 
ef

� c
ie

nc
y 

of
 a

n 
en

er
gy

 c
on

ve
rs

io
n 

us
in

g 
th

e 
eq

ua
tio

n

  
  

 e
f� 

ci
en

cy
 =

 en
er

gy
 c

on
ve

rt
ed

 to
 th

e 
re

qu
ire

d 
fo

rm
to

ta
l e

ne
rg

y 
in

pu
t

• 
di

sc
us

s 
th

e 
ef

� c
ie

nc
y 

of
 e

ne
rg

y 
co

nv
er

si
on

s 
in

 c
om

m
on

 
us

e,
 p

ar
tic

ul
ar

ly
 t

ho
se

 g
iv

in
g 

el
ec

tr
ic

al
 o

ut
pu

t
• 

di
sc

us
s 

th
e 

us
ef

ul
ne

ss
 o

f 
en

er
gy

 o
ut

pu
t 

fr
om

 a
 n

um
be

r 
of

 e
ne

rg
y 

co
nv

er
si

on
s

P
ow

er
• 

ca
lc

ul
at

e 
po

w
er

 f
ro

m
 t

he
 e

qu
at

io
n

  
po

w
er

 =
 w

or
k 

do
ne

/ti
m

e 
ta

ke
n

9.
 T

ra
n

sf
er

 o
f 

th
er

m
al

 e
n

er
g

y

C
on

du
ct

io
n

• 
de

sc
rib

e 
ho

w
 to

 d
is

tin
gu

is
h 

be
tw

ee
n 

go
od

 a
nd

 b
ad

 
co

nd
uc

to
rs

 o
f 

he
at

• 
de

sc
rib

e 
he

at
 t

ra
ns

fe
r 

in
 s

ol
id

s 
by

 t
he

 m
ov

em
en

t 
of

 
m

ol
ec

ul
es

• 
de

sc
rib

e 
he

at
 t

ra
ns

fe
r 

in
 s

ol
id

s 
by

 t
he

 m
ov

em
en

t 
of

 f
re

e 
el

ec
tr

on
s

C
on

ve
ct

io
n

• 
de

sc
rib

e 
co

nv
ec

tio
n 

in
 f

ui
ds

 u
si

ng
 d

en
si

ty
 c

ha
ng

es

R
ad

ia
tio

n
• 

de
sc

rib
e 

ho
w

 h
ea

t 
is

 t
ra

ns
fe

rr
ed

 b
y 

ra
di

at
io

n
• 

de
sc

rib
e 

ho
w

 to
 d

is
tin

gu
is

h 
be

tw
ee

n 
go

od
 a

nd
 b

ad
 

em
itt

er
s 

of
 in

fr
a-

re
d 

ra
di

at
io

n
• 

de
sc

rib
e 

ho
w

 to
 d

is
tin

gu
is

h 
be

tw
ee

n 
go

od
 a

nd
 b

ad
 

ab
so

rb
er

s 
of

 in
fr

a-
re

d 
ra

di
at

io
n

To
ta

l t
ra

ns
fe

r
• 

de
sc

rib
e 

ho
w

 h
ea

t 
is

 t
ra

ns
fe

rr
ed

 to
 o

r 
fr

om
 b

ui
ld

in
gs

 a
nd

 
ro

om
s

• 
st

at
e 

th
e 

im
po

rt
an

t 
m

et
ho

ds
 o

f 
th

er
m

al
 in

su
la

tio
n 

of
 

bu
ild

in
gs

• 
de

sc
rib

e 
ho

w
 t

he
se

 im
po

rt
an

t 
m

et
ho

ds
 in

su
la

te
 t

he
 

bu
ild

in
gs



Section 4: What you need to know 

24 Cambridge O Level Physics 5054   

Section 4: What you need to know 

24

To
p

ic
Y

o
u

 s
h

o
u

ld
 b

e 
ab

le
 t

o
:

C
h

ec
kl

is
t

C
o

m
m

en
ts

10
. 

Te
m

p
er

at
u

re

P
rin

ci
pl

es
 o

f 
th

er
m

om
et

ry
• 

ex
pl

ai
n 

ho
w

 a
 p

hy
si

ca
l p

ro
pe

rt
y 

w
hi

ch
 v

ar
ie

s 
w

ith
 

te
m

pe
ra

tu
re

 m
ay

 b
e 

us
ed

 fo
r 

th
e 

m
ea

su
re

m
en

t 
of

 
te

m
pe

ra
tu

re
• 

st
at

e 
ex

am
pl

es
 o

f 
su

ch
 p

ro
pe

rt
ie

s
• 

ex
pl

ai
n 

th
e 

ne
ed

 fo
r 

� x
ed

 p
oi

nt
s

• 
st

at
e 

w
ha

t 
is

 m
ea

nt
 b

y 
th

e 
ic

e 
po

in
t 

an
d 

st
ea

m
 p

oi
nt

• 
di

sc
us

s 
th

e 
fe

at
ur

es
:

se
ns

iti
vi

ty
ra

ng
e 

lin
ea

rit
y 

of
 t

he
rm

om
et

er
s

P
ra

ct
ic

al
 t

he
rm

om
et

er
s

• 
de

sc
rib

e 
th

e 
st

ru
ct

ur
e 

an
d 

ac
tio

n 
of

 li
qu

id
-in

-g
la

ss
 

th
er

m
om

et
er

s 
(in

cl
ud

in
g 

cl
in

ic
al

)
• 

de
sc

rib
e 

th
e 

st
ru

ct
ur

e 
an

d 
ac

tio
n 

of
 a

 t
he

rm
oc

ou
pl

e 
th

er
m

om
et

er
• 

ex
pl

ai
n 

th
e 

us
e 

of
 a

 t
he

rm
oc

ou
pl

e 
th

er
m

om
et

er
 fo

r 
m

ea
su

rin
g 

hi
gh

 te
m

pe
ra

tu
re

s 
an

d 
th

os
e 

w
hi

ch
 v

ar
y 

ra
pi

dl
y

11
. 

T
h

er
m

al
 p

ro
p

er
ti

es
 o

f 
m

at
te

r

S
pe

ci
� c

 h
ea

t 
ca

pa
ci

ty
• 

de
sc

rib
e 

a 
ris

e 
in

 te
m

pe
ra

tu
re

 o
f 

a 
bo

dy
 a

s 
an

 in
cr

ea
se

 in
 

its
 in

te
rn

al
 e

ne
rg

y 
(r

an
do

m
 t

he
rm

al
 e

ne
rg

y)
• 

de
� n

e 
th

e 
te

rm
s 

he
at

 c
ap

ac
ity

 
• 

de
� n

e 
th

e 
te

rm
 s

pe
ci

� c
 h

ea
t 

ca
pa

ci
ty

• 
ca

lc
ul

at
e 

he
at

 t
ra

ns
fe

rr
ed

 u
si

ng
 t

he
 e

qu
at

io
n

  
th

er
m

al
 e

ne
rg

y 
=

 
  

m
as

s 
×

 s
pe

ci
� c

 h
ea

t c
ap

ac
ity

 ×
 c

ha
ng

e 
in

 te
m

pe
ra

tu
re



Section 4: What you need to know 

25   Cambridge O Level Physics 5054

Section 4: What you need to know 

25

To
p

ic
Y

o
u

 s
h

o
u

ld
 b

e 
ab

le
 t

o
:

C
h

ec
kl

is
t

C
o

m
m

en
ts

M
el

tin
g 

an
d 

bo
ili

ng
• 

de
sc

rib
e 

m
el

tin
g/

so
lid

i� 
ca

tio
n 

an
d 

bo
ili

ng
/c

on
de

ns
at

io
n 

as
 a

 t
ra

ns
fe

r 
of

 e
ne

rg
y 

w
ith

ou
t 

a 
ch

an
ge

 in
 te

m
pe

ra
tu

re
• 

st
at

e 
th

e 
m

ea
ni

ng
 o

f 
m

el
tin

g 
po

in
t

• 
st

at
e 

th
e 

m
ea

ni
ng

 o
f 

bo
ili

ng
 p

oi
nt

• 
ex

pl
ai

n 
th

e 
di

ff
er

en
ce

 b
et

w
ee

n 
bo

ili
ng

 a
nd

 e
va

po
ra

tio
n

• 
de

� n
e 

th
e 

te
rm

 la
te

nt
 h

ea
t

• 
de

� n
e 

th
e 

te
rm

 s
pe

ci
� c

 la
te

nt
 h

ea
t

• 
ex

pl
ai

n 
la

te
nt

 h
ea

t 
by

 w
rit

in
g 

ab
ou

t 
m

ol
ec

ul
es

• 
ca

lc
ul

at
e 

he
at

 t
ra

ns
fe

rr
ed

 in
 a

 c
ha

ng
e 

of
 s

ta
te

 u
si

ng
 t

he
 

eq
ua

tio
n

  
th

er
m

al
 e

ne
rg

y 
=

 m
as

s 
×

 s
pe

ci
� c

 la
te

nt
 h

ea
t

Th
er

m
al

 e
xp

an
si

on
 o

f 
so

lid
s,

 li
qu

id
s 

an
d 

ga
se

s
• 

de
sc

rib
e 

in
 w

or
ds

 t
he

 t
he

rm
al

 e
xp

an
si

on
 o

f 
so

lid
s,

 li
qu

id
s 

an
d 

ga
se

s
• 

de
sc

rib
e 

th
e 

re
la

tiv
e 

or
de

r 
of

 m
ag

ni
tu

de
 o

f 
th

e 
ex

pa
ns

io
n 

of
 s

ol
id

s,
 li

qu
id

s 
an

d 
ga

se
s

• 
lis

t 
an

d 
ex

pl
ai

n 
so

m
e 

of
 t

he
 e

ve
ry

da
y 

ap
pl

ic
at

io
ns

 a
nd

 
co

ns
eq

ue
nc

es
 o

f 
th

er
m

al
 e

xp
an

si
on

• 
de

sc
rib

e 
in

 w
or

ds
 h

ow
 a

 c
ha

ng
e 

of
 te

m
pe

ra
tu

re
 a

ff
ec

ts
 

th
e 

vo
lu

m
e 

of
 a

 g
as

 a
t 

co
ns

ta
nt

 p
re

ss
ur

e

12
. 

K
in

et
ic

 m
o

d
el

 o
f 

m
at

te
r

S
ta

te
s 

of
 m

at
te

r
• 

st
at

e 
th

e 
pr

op
er

tie
s 

of
 s

ol
id

s,
 li

qu
id

s 
an

d 
ga

se
s

M
ol

ec
ul

ar
 m

od
el

• 
de

sc
rib

e 
in

 w
or

ds
 t

he
 m

ol
ec

ul
ar

 s
tr

uc
tu

re
 o

f 
so

lid
s,

 
liq

ui
ds

 a
nd

 g
as

es
• 

lin
k 

th
e 

pr
op

er
tie

s 
of

 s
ol

id
s,

 li
qu

id
s 

an
d 

ga
se

s 
to

:
th

e 
fo

rc
es

 b
et

w
ee

n 
th

e 
m

ol
ec

ul
es

th
e 

di
st

an
ce

s 
be

tw
ee

n 
m

ol
ec

ul
es

th
e 

m
ot

io
n 

of
 t

he
 m

ol
ec

ul
es

• 
de

sc
rib

e 
ho

w
 c

ha
ng

in
g 

th
e 

te
m

pe
ra

tu
re

 a
ff

ec
ts

 t
he

 
m

ot
io

n 
of

 m
ol

ec
ul

es
 

• 
ex

pl
ai

n 
th

e 
pr

es
su

re
 o

f 
a 

ga
s 

in
 te

rm
s 

of
 t

he
 m

ot
io

n 
of

 it
s 

m
ol

ec
ul

es



Section 4: What you need to know 

26 Cambridge O Level Physics 5054   

Section 4: What you need to know 

26

To
p

ic
Y

o
u

 s
h

o
u

ld
 b

e 
ab

le
 t

o
:

C
h

ec
kl

is
t

C
o

m
m

en
ts

E
va

po
ra

tio
n

• 
de

sc
rib

e 
ev

ap
or

at
io

n 
in

 te
rm

s 
of

 t
he

 e
sc

ap
e 

of
 m

or
e 

en
er

ge
tic

 m
ol

ec
ul

es
 f

ro
m

 t
he

 s
ur

fa
ce

 o
f 

a 
liq

ui
d

• 
de

sc
rib

e 
ho

w
 e

va
po

ra
tio

n 
is

 a
ff

ec
te

d 
by

:
te

m
pe

ra
tu

re
su

rf
ac

e 
ar

ea
dr

au
gh

t 
ov

er
 t

he
 s

ur
fa

ce
 

• 
ex

pl
ai

n 
th

at
 e

va
po

ra
tio

n 
ca

us
es

 c
oo

lin
g

T
H

E
M

E
 4

W
av

es

13
. 

G
en

er
al

 w
av

e 
p

ro
p

er
ti

es

D
es

cr
ib

in
g 

w
av

e 
m

ot
io

n
• 

de
sc

rib
e 

w
ha

t 
is

 m
ea

nt
 b

y 
a 

w
av

e 
m

ot
io

n
• 

de
sc

rib
e 

th
e 

us
e 

of
:

ro
pe

s
sp

rin
gs

rip
pl

e 
ta

nk
s

to
 d

em
on

st
ra

te
 w

av
e 

m
ot

io
ns

W
av

e 
te

rm
s

• 
st

at
e 

w
ha

t 
is

 m
ea

nt
 b

y 
a 

w
av

ef
ro

nt
• 

de
� n

e 
th

e 
te

rm
s:

sp
ee

d
fre

qu
en

cy
w

av
el

en
gt

h 
am

pl
itu

de
 

• 
do

 c
al

cu
la

tio
ns

 u
si

ng
  

ve
lo

ci
ty

 =
 fr

eq
ue

nc
y 

×
 w

av
el

en
gt

h
• 

de
sc

rib
e 

a 
tr

an
sv

er
se

 w
av

e
• 

de
sc

rib
e 

a 
lo

ng
itu

di
na

l w
av

e
• 

ex
pl

ai
n 

th
e 

di
ff

er
en

ce
s 

be
tw

ee
n 

tr
an

sv
er

se
 a

nd
 

lo
ng

itu
di

na
l w

av
es



Section 4: What you need to know 

27   Cambridge O Level Physics 5054

Section 4: What you need to know 

27

To
p

ic
Y

o
u

 s
h

o
u

ld
 b

e 
ab

le
 t

o
:

C
h

ec
kl

is
t

C
o

m
m

en
ts

W
av

e 
be

ha
vi

ou
r

• 
de

sc
rib

e 
ho

w
 a

 r
ip

pl
e 

ta
nk

 is
 u

se
d 

to
 s

ho
w

:
  

  
– 

re
� e

ct
io

n 
at

 a
 p

la
ne

 s
ur

fa
ce

  
  

– 
re

fr
ac

tio
n 

du
e 

to
 a

 c
ha

ng
e 

of
 s

pe
ed

• 
de

sc
rib

e 
si

m
pl

e 
ex

pe
rim

en
ts

 to
 s

ho
w

 t
he

 re
� e

ct
io

n 
of

 
so

un
d 

w
av

es
• 

de
sc

rib
e 

a 
si

m
pl

e 
ex

pe
rim

en
t 

to
 s

ho
w

 t
he

 re
fr

ac
tio

n 
of

 
so

un
d 

w
av

e

14
. 

Li
g

h
t

R
e�

 e
ct

io
n 

of
 li

gh
t

• 
de

� n
e 

th
e 

fo
llo

w
in

g 
te

rm
s:

 
no

rm
al

an
gl

e 
of

 in
ci

de
nc

e 
an

gl
e 

of
 re

� e
ct

io
n

• 
de

sc
rib

e 
an

 e
xp

er
im

en
t 

to
 il

lu
st

ra
te

 t
he

 la
w

 o
f 

re
� e

ct
io

n
• 

de
sc

rib
e 

an
 e

xp
er

im
en

t 
to

 � 
nd

 t
he

 p
os

iti
on

 o
f 

an
 im

ag
e 

fo
rm

ed
 b

y 
a 

pl
an

e 
m

irr
or

• 
de

sc
rib

e 
th

e 
pr

op
er

tie
s 

of
 t

he
 im

ag
e 

pr
od

uc
ed

 b
y 

a 
pl

an
e 

m
irr

or
• 

kn
ow

 t
ha

t 
th

e 
an

gl
e 

of
 in

ci
de

nc
e 

is
 e

qu
al

 to
 t

he
 a

ng
le

 o
f 

re
� e

ct
io

n 
an

d
• 

us
e 

th
is

 in
 d

ra
w

in
g 

di
ag

ra
m

s 
an

d 
ca

lc
ul

at
io

ns

R
ef

ra
ct

io
n 

of
 li

gh
t

• 
de

� n
e 

th
e 

fo
llo

w
in

g:
an

gl
e 

of
 in

ci
de

nc
e 

an
gl

e 
of

 re
fr

ac
tio

n
re

fr
ac

tiv
e 

in
de

x
• 

de
sc

rib
e 

ex
pe

rim
en

ts
 to

 s
ho

w
 re

fr
ac

tio
n 

of
 li

gh
t 

th
ro

ug
h 

gl
as

s 
bl

oc
ks

• 
do

 c
al

cu
la

tio
ns

 u
si

ng
 t

he
 e

qu
at

io
n

  
si

n 
i /

 s
in

 r 
=

 n
• 

de
� n

e 
th

e 
te

rm
s:

 
cr

iti
ca

l a
ng

le
to

ta
l i

nt
er

na
l r

e�
 e

ct
io

n
• 

do
 c

al
cu

la
tio

ns
 u

si
ng

 t
he

 e
qu

at
io

n 
si

n 
c 

=
 1

/n
• 

de
sc

rib
e 

ex
pe

rim
en

ts
 to

 s
ho

w
 to

ta
l i

nt
er

na
l r

e�
 e

ct
io

n
• 

de
sc

rib
e 

ho
w

 o
pt

ic
al

 � 
br

es
 a

re
 u

se
d 

in
 

te
le

co
m

m
un

ic
at

io
ns

 a
nd

• 
st

at
e 

th
e 

ad
va

nt
ag

es
 o

f 
th

ei
r 

us
e



Section 4: What you need to know 

28 Cambridge O Level Physics 5054   

Section 4: What you need to know 

28

To
p

ic
Y

o
u

 s
h

o
u

ld
 b

e 
ab

le
 t

o
:

C
h

ec
kl

is
t

C
o

m
m

en
ts

Th
in

 c
on

ve
rg

in
g 

an
d 

di
ve

rg
in

g 
le

ns
es

• 
de

sc
rib

e 
th

e 
ac

tio
n 

of
 t

hi
n 

co
nv

er
gi

ng
 le

ns
es

 o
n 

a 
be

am
 

of
 li

gh
t

• 
de

sc
rib

e 
th

e 
ac

tio
n 

of
 t

hi
n 

di
ve

rg
in

g 
le

ns
es

 o
n 

a 
be

am
 o

f 
lig

ht
• 

de
� n

e 
th

e 
te

rm
 fo

ca
l l

en
gt

h
• 

dr
aw

 r
ay

 d
ia

gr
am

s 
to

 s
ho

w
 t

he
 fo

rm
at

io
n 

of
 re

al
 a

nd
 

vi
rt

ua
l i

m
ag

es
 o

f 
an

 o
bj

ec
t 

by
 a

 c
on

ve
rg

in
g 

le
ns

• 
dr

aw
 r

ay
 d

ia
gr

am
s 

to
 s

ho
w

 t
he

 fo
rm

at
io

n 
of

 a
 v

irt
ua

l 
im

ag
e 

by
 a

 d
iv

er
gi

ng
 le

ns
• 

de
� n

e 
th

e 
te

rm
 li

ne
ar

 m
ag

ni
� c

at
io

n
• 

dr
aw

 s
ca

le
 d

ia
gr

am
s 

to
 d

et
er

m
in

e 
th

e 
fo

ca
l l

en
gt

h 
of

 a
 c

on
ve

rg
in

g 
le

ns
 n

ee
de

d 
fo

r 
pa

rt
ic

ul
ar

 v
al

ue
s 

of
 

m
ag

ni
� c

at
io

n
• 

de
sc

rib
e 

th
e 

us
e 

of
 a

 s
in

gl
e 

le
ns

:
as

 a
 m

ag
ni

fy
in

g 
gl

as
s

in
 a

 c
am

er
a

n 
a 

pr
oj

ec
to

r
in

 a
 p

ho
to

gr
ap

hi
c 

en
la

rg
er

• 
dr

aw
 r

ay
 d

ia
gr

am
s 

to
 s

ho
w

 h
ow

 t
he

 im
ag

e 
is

 fo
rm

ed
 

by
 a

 m
ag

ni
fy

in
g 

gl
as

s:
in

 a
 c

am
er

a
in

 a
 p

ro
je

ct
or

in
 a

 p
ho

to
gr

ap
hi

c 
en

la
rg

er
• 

dr
aw

 r
ay

 d
ia

gr
am

s 
to

 s
ho

w
 t

he
 fo

rm
at

io
n 

of
 im

ag
es

 in
th

e 
no

rm
al

 e
ye

:
a 

sh
or

t-
si

gh
te

d 
ey

e
a 

lo
ng

-s
ig

ht
ed

 e
ye

• 
de

sc
rib

e 
th

e 
co

rr
ec

tio
n 

of
 s

ho
rt

-s
ig

ht
 

• 
de

sc
rib

e 
th

e 
co

rr
ec

tio
n 

of
 lo

ng
-s

ig
ht

15
. 

E
le

ct
ro

m
ag

n
et

ic
 s

p
ec

tr
u

m

D
is

pe
rs

io
n 

of
 li

gh
t

• 
de

sc
rib

e 
th

e 
di

sp
er

si
on

 o
f 

lig
ht

 b
y 

a 
gl

as
s 

pr
is

m
.

• 
st

at
e 

th
e 

co
lo

ur
s 

of
 t

he
 s

pe
ct

ru
m

 
• 

ex
pl

ai
n 

ho
w

 t
he

 c
ol

ou
rs

 a
re

 re
la

te
d 

to
 f

re
qu

en
cy

 a
nd

 
w

av
el

en
gt

h



Section 4: What you need to know 

29   Cambridge O Level Physics 5054

Section 4: What you need to know 

29

To
p

ic
Y

o
u

 s
h

o
u

ld
 b

e 
ab

le
 t

o
:

C
h

ec
kl

is
t

C
o

m
m

en
ts

P
ro

pe
rt

ie
s 

of
 

el
ec

tr
om

ag
ne

tic
 w

av
es

• 
st

at
e 

th
at

 a
ll 

el
ec

tr
om

ag
ne

tic
 w

av
es

 t
ra

ve
l w

ith
 t

he
 s

am
e 

hi
gh

 s
pe

ed
 in

 a
ir

• 
kn

ow
 t

ha
t 

th
e 

sp
ee

d 
is

 3
 ×

 1
08  m

/s
• 

lis
t 

th
e 

co
m

po
ne

nt
s 

of
 t

he
 e

le
ct

ro
m

ag
ne

tic
 s

pe
ct

ru
m

• 
de

sc
rib

e 
th

e 
im

po
rt

an
t 

fe
at

ur
es

 o
f 

ea
ch

 c
om

po
ne

nt
 o

f 
th

e 
el

ec
tr

om
ag

ne
tic

 s
pe

ct
ru

m

A
pp

lic
at

io
ns

 o
f 

el
ec

tr
om

ag
ne

tic
 w

av
es

• 
di

sc
us

s 
ho

w
 e

ac
h 

co
m

po
ne

nt
 is

 u
se

d:
– 

ra
di

ow
av

es
 in

 r
ad

io
 a

nd
 te

le
vi

si
on

 c
om

m
un

ic
at

io
ns

– 
m

ic
ro

w
av

es
 in

 s
at

el
lit

e 
te

le
vi

si
on

 a
nd

 in
 te

le
ph

on
es

– 
in

fr
a-

re
d 

in
 h

ou
se

ho
ld

 e
le

ct
ric

al
 a

pp
lia

nc
es

:
  

in
 te

le
vi

si
on

 c
on

tr
ol

le
rs

  
in

 in
tr

ud
er

 a
la

rm
s

– 
lig

ht
 in

 o
pt

ic
al

 � 
br

es
: 

  
in

 m
ed

ic
al

 u
se

s
  

in
 te

le
ph

on
e 

ca
bl

es
– 

ul
tr

a-
vi

ol
et

 in
 s

un
be

ds
  

in
 � 

uo
re

sc
en

t 
tu

be
s 

  
in

 s
te

ril
is

at
io

n
– 

X
-r

ay
s 

in
 h

os
pi

ta
ls

 fo
r 

m
ed

ic
al

 im
ag

in
g 

  
in

 h
os

pi
ta

ls
 fo

r 
ki

lli
ng

 c
an

ce
ro

us
 c

el
ls

  
in

 e
ng

in
ee

rin
g 

fo
r 

de
te

ct
in

g 
cr

ac
ks

 in
 m

et
al

 o
bj

ec
ts

– 
ga

m
m

a 
ra

ys
 in

 h
os

pi
ta

ls
 fo

r 
ki

lli
ng

 c
an

ce
ro

us
 c

el
ls

,
  

in
 e

ng
in

ee
rin

g 
fo

r 
de

te
ct

in
g 

cr
ac

ks
 in

 m
et

al
 o

bj
ec

ts



Section 4: What you need to know 

30 Cambridge O Level Physics 5054   

Section 4: What you need to know 

30

To
p

ic
Y

o
u

 s
h

o
u

ld
 b

e 
ab

le
 t

o
:

C
h

ec
kl

is
t

C
o

m
m

en
ts

16
. 

S
o

u
n

d

S
ou

nd
 w

av
es

• 
de

sc
rib

e 
th

e 
pr

od
uc

tio
n 

of
 s

ou
nd

 b
y 

vi
br

at
in

g 
so

ur
ce

s
• 

ex
pl

ai
n 

w
hy

 s
ou

nd
 w

av
es

 a
re

 lo
ng

itu
di

na
l

• 
ex

pl
ai

n 
w

ha
t 

is
 m

ea
nt

 b
y 

co
m

pr
es

si
on

s 
an

d 
ra

re
fa

ct
io

ns
• 

st
at

e 
th

e 
ap

pr
ox

im
at

e 
ra

ng
e 

of
 a

ud
ib

le
 f

re
qu

en
ci

es
• 

ex
pl

ai
n 

so
un

d 
w

av
es

 n
ee

d 
a 

m
ed

iu
m

, a
nd

• 
de

sc
rib

e 
an

 e
xp

er
im

en
t 

to
 d

em
on

st
ra

te
 t

hi
s 

• 
ex

pl
ai

n 
ho

w
 t

he
 lo

ud
ne

ss
 o

f 
a 

so
un

d 
w

av
e 

de
pe

nd
s 

on
 

its
 a

m
pl

itu
de

• 
ex

pl
ai

n 
ho

w
 t

he
 p

itc
h 

of
 s

ou
nd

 w
av

es
 d

ep
en

ds
 o

n 
its

 
fr

eq
ue

nc
y

• 
de

sc
rib

e 
ho

w
 t

he
 re

� e
ct

io
n 

of
 s

ou
nd

 m
ay

 p
ro

du
ce

 a
n 

ec
ho

• 
ex

pl
ai

n 
w

ha
t 

is
 m

ea
nt

 b
y 

th
e 

qu
al

ity
 (t

im
br

e)
 o

f 
a 

so
un

d 
w

av
e

• 
de

sc
rib

e 
w

ha
t 

af
fe

ct
s 

th
e 

qu
al

ity
 (t

im
br

e)
 o

f 
so

un
d 

w
av

es
, a

nd
• 

de
sc

rib
e 

ho
w

 t
he

se
 c

an
 b

e 
sh

ow
n 

on
 a

 c
at

ho
de

 r
ay

 
os

ci
llo

sc
op

e 
(c

.r.
o.

)

S
pe

ed
 o

f 
so

un
d

• 
de

sc
rib

e 
a 

si
m

pl
e 

m
et

ho
d 

of
 m

ea
su

rin
g 

th
e 

sp
ee

d 
of

 
so

un
d 

in
 a

ir,
 a

nd
• 

ex
pl

ai
n 

ho
w

 t
he

 s
pe

ed
 is

 c
al

cu
la

te
d 

fr
om

 t
he

 
m

ea
su

re
m

en
ts

• 
st

at
e 

ap
pr

ox
im

at
e 

m
ag

ni
tu

de
 o

f 
th

e 
sp

ee
ds

 o
f 

so
un

d
in

 a
ir

in
 li

qu
id

s
in

 s
ol

id
s

U
ltr

as
ou

nd
• 

de
� n

e 
ul

tr
as

ou
nd

• 
de

sc
rib

e 
th

e 
us

es
 o

f 
ul

tr
as

ou
nd

:
in

 c
le

an
in

g
in

 d
et

ec
tin

g 
� a

w
s 

(q
ua

lit
y 

co
nt

ro
l)

in
 p

re
-n

at
al

 s
ca

nn
in

g



Section 4: What you need to know 

31   Cambridge O Level Physics 5054

Section 4: What you need to know 

31

To
p

ic
Y

o
u

 s
h

o
u

ld
 b

e 
ab

le
 t

o
:

C
h

ec
kl

is
t

C
o

m
m

en
ts

T
H

E
M

E
 5

E
le

ct
ri

ci
ty

 a
n

d
 M

ag
n

et
is

m

17
. 

M
ag

n
et

is
m

 a
n

d
 e

le
ct

ro
m

ag
n

et
is

m

La
w

s 
of

 m
ag

ne
tis

m
• 

kn
ow

 t
ha

t 
m

ag
ne

ts
 h

av
e 

N
 (n

or
th

) a
nd

 S
 (s

ou
th

) p
ol

es
• 

st
at

e 
th

at
 u

nl
ik

e 
po

le
s 

at
tr

ac
t 

an
d 

lik
e 

po
le

s 
re

pe
l

M
ag

ne
tic

 p
ro

pe
rt

ie
s 

of
 

m
at

te
r

• 
st

at
e 

th
e 

di
ff

er
en

ce
s 

be
tw

ee
n 

m
ag

ne
tic

, n
on

-m
ag

ne
tic

 
an

d 
m

ag
ne

tis
ed

 m
at

er
ia

ls
• 

de
sc

rib
e 

an
 e

le
ct

ric
al

 m
et

ho
d 

of
 m

ag
ne

tis
at

io
n

• 
de

sc
rib

e 
an

 e
le

ct
ric

al
 m

et
ho

d 
of

 d
em

ag
ne

tis
at

io
n 

• 
ex

pl
ai

n 
w

ha
t 

is
 m

ea
nt

 b
y 

a 
pe

rm
an

en
t 

m
ag

ne
t

• 
kn

ow
 t

ha
t 

st
ee

l b
eh

av
es

 a
s 

a 
pe

rm
an

en
t 

m
ag

ne
t

• 
de

sc
rib

e 
us

es
 o

f 
pe

rm
an

en
t 

m
ag

ne
ts

• 
ex

pl
ai

n 
w

ha
t 

is
 m

ea
nt

 b
y 

a 
te

m
po

ra
ry

 m
ag

ne
t

• 
kn

ow
 t

ha
t 

iro
n 

be
ha

ve
s 

as
 a

 te
m

po
ra

ry
 m

ag
ne

t
• 

de
sc

rib
e 

us
es

 o
f 

te
m

po
ra

ry
 m

ag
ne

ts
• 

ex
pl

ai
n 

w
ha

t 
is

 m
ea

nt
 b

y 
in

du
ce

d 
m

ag
ne

tis
m

• 
de

sc
rib

e 
ho

w
 to

 p
lo

t 
m

ag
ne

tic
 � 

el
d 

lin
es

 w
ith

 a
 p

lo
tt

in
g 

co
m

pa
ss

• 
ex

pl
ai

n 
w

ha
t 

is
 m

ea
nt

 b
y 

m
ag

ne
tic

 s
cr

ee
ni

ng
• 

ex
pl

ai
n 

th
e 

ch
oi

ce
 o

f 
m

at
er

ia
l f

or
 m

ag
ne

tic
 s

cr
ee

ni
ng

• 
de

sc
rib

e 
th

e 
us

e 
of

 m
ag

ne
tic

 m
at

er
ia

ls
 in

 a
 c

om
pu

te
r 

ha
rd

 d
is

k 
dr

iv
e

El
ec

tr
om

ag
ne

tis
m

• 
de

sc
rib

e 
th

e 
pa

tt
er

n 
of

 t
he

 m
ag

ne
tic

 � 
el

d 
du

e 
to

:
cu

rr
en

ts
 in

 s
tr

ai
gh

t 
w

ire
s

cu
rr

en
ts

 in
 s

ol
en

oi
ds

• 
st

at
e 

th
e 

ef
fe

ct
 o

n 
th

e 
m

ag
ne

tic
 � 

el
d 

of
 c

ha
ng

in
g:

 
th

e 
m

ag
ni

tu
de

 o
f 

th
e 

cu
rr

en
t

th
e 

di
re

ct
io

n 
of

 t
he

 c
ur

re
nt

• 
de

sc
rib

e 
us

es
 o

f 
el

ec
tr

om
ag

ne
ts

 in
:

re
la

ys
ci

rc
ui

t-
br

ea
ke

rs
lo

ud
sp

ea
ke

rs



Section 4: What you need to know 

32 Cambridge O Level Physics 5054   

Section 4: What you need to know 

32

To
p

ic
Y

o
u

 s
h

o
u

ld
 b

e 
ab

le
 t

o
:

C
h

ec
kl

is
t

C
o

m
m

en
ts

18
. 

S
ta

ti
c 

el
ec

tr
ic

it
y

La
w

s 
of

 e
le

ct
ro

st
at

ic
s

• 
kn

ow
 t

ha
t 

th
er

e 
ar

e 
po

si
tiv

e 
an

d 
ne

ga
tiv

e 
ch

ar
ge

s
• 

st
at

e 
th

at
 u

nl
ik

e 
ch

ar
ge

s 
at

tr
ac

t 
an

d 
lik

e 
ch

ar
ge

s 
re

pe
l

P
rin

ci
pl

es
 o

f 
el

ec
tr

os
ta

tic
s

• 
de

sc
rib

e 
ex

pe
rim

en
ts

 to
 s

ho
w

 e
le

ct
ro

st
at

ic
 c

ha
rg

in
g 

by
 

fr
ic

tio
n

• 
ex

pl
ai

n 
th

at
 c

ha
rg

in
g 

of
 s

ol
id

s 
in

vo
lv

es
 a

 m
ov

em
en

t 
of

 
el

ec
tr

on
s

• 
kn

ow
 t

ha
t 

ch
ar

ge
 is

 m
ea

su
re

d 
in

 c
ou

lo
m

bs
• 

de
sc

rib
e 

an
 e

le
ct

ric
 � 

el
d 

as
 a

 re
gi

on
 in

 w
hi

ch
 a

n 
el

ec
tr

ic
 

ch
ar

ge
 e

xp
er

ie
nc

es
 a

 fo
rc

e
• 

st
at

e 
th

e 
di

re
ct

io
n 

of
 li

ne
s 

of
 fo

rc
e 

(e
le

ct
ric

 � 
el

d 
lin

es
) 

• 
de

sc
rib

e 
si

m
pl

e 
el

ec
tr

ic
 � 

el
d 

pa
tt

er
ns

• 
de

sc
rib

e 
th

e 
se

pa
ra

tio
n 

of
 c

ha
rg

es
 b

y 
in

du
ct

io
n

• 
ex

pl
ai

n 
th

e 
di

ff
er

en
ce

s 
be

tw
ee

n 
el

ec
tr

ic
al

 c
on

du
ct

or
s 

an
d 

in
su

la
to

rs
 

• 
gi

ve
 e

xa
m

pl
es

 o
f 

el
ec

tr
ic

al
 c

on
du

ct
or

s
• 

gi
ve

 e
xa

m
pl

es
 o

f 
el

ec
tr

ic
al

 in
su

la
to

rs
• 

ex
pl

ai
n 

w
ha

t 
is

 m
ea

nt
 b

y 
‘e

ar
th

in
g’

 a
 c

ha
rg

ed
 o

bj
ec

t

A
pp

lic
at

io
ns

 o
f 

el
ec

tr
os

ta
tic

s
• 

de
sc

rib
e 

ex
am

pl
es

 w
he

re
 c

ha
rg

in
g 

co
ul

d 
be

 a
 p

ro
bl

em
, 

e.
g.

 li
gh

tn
in

g
• 

de
sc

rib
e 

ex
am

pl
es

 w
he

re
 c

ha
rg

in
g 

is
 h

el
pf

ul
, e

.g
. 

ph
ot

oc
op

ie
r, 

el
ec

tr
os

ta
tic

 p
re

ci
pi

ta
to

r

19
. 

C
u

rr
en

t 
el

ec
tr

ic
it

y

C
ur

re
nt

• 
st

at
e 

th
at

 a
 c

ur
re

nt
 is

 a
 � 

ow
 o

f 
ch

ar
ge

 
• 

kn
ow

 t
ha

t 
cu

rr
en

t 
is

 m
ea

su
re

d 
in

 a
m

pe
re

s
• 

do
 c

al
cu

la
tio

ns
 u

si
ng

 t
he

 e
qu

at
io

n 
  

ch
ar

ge
 =

 c
ur

re
nt

 ×
 ti

m
e

• 
de

sc
rib

e 
th

e 
us

e 
of

 a
n 

am
m

et
er

 w
ith

 d
iff

er
en

t 
ra

ng
es



Section 4: What you need to know 

33   Cambridge O Level Physics 5054

Section 4: What you need to know 

33

To
p

ic
Y

o
u

 s
h

o
u

ld
 b

e 
ab

le
 t

o
:

C
h

ec
kl

is
t

C
o

m
m

en
ts

El
ec

tr
om

ot
iv

e 
fo

rc
e 

(e
.m

.f.
)

• 
ex

pl
ai

n 
th

at
 e

.m
.f.

 is
 t

he
 e

ne
rg

y 
co

nv
er

te
d 

by
 a

 p
ow

er
 

su
pp

ly
 (e

.g
. c

el
l) 

in
 m

ov
in

g 
a 

un
it 

ch
ar

ge
 a

ro
un

d 
a 

ci
rc

ui
t

• 
st

at
e 

th
at

 e
.m

.f.
 is

 w
or

k 
do

ne
/c

ha
rg

e
• 

ca
lc

ul
at

e 
th

e 
to

ta
l e

.m
.f.

 w
he

n 
se

ve
ra

l p
ow

er
 s

up
pl

ie
s 

ar
e 

ar
ra

ng
ed

 in
 s

er
ie

s,
 a

nd
 

• 
de

sc
rib

e 
ho

w
 t

hi
s 

is
 u

se
d 

in
 t

he
 d

es
ig

n 
of

 b
at

te
rie

s
• 

ex
pl

ai
n 

th
e 

ad
va

nt
ag

e 
of

 m
ak

in
g 

a 
ba

tt
er

y 
fr

om
 s

ev
er

al
 

po
w

er
 s

up
pl

ie
s 

ar
ra

ng
ed

 in
 p

ar
al

le
l

P
ot

en
tia

l d
iff

er
en

ce
 (p

.d
.)

• 
kn

ow
 t

ha
t 

p.
d.

 is
 m

ea
su

re
d 

in
 v

ol
ts

• 
ex

pl
ai

n 
th

at
 t

he
 p

.d
. i

s 
m

ea
su

re
d 

ac
ro

ss
 a

 c
irc

ui
t 

co
m

po
ne

nt
 

• 
ex

pl
ai

n 
th

at
 t

he
 p

.d
. a

cr
os

s 
a 

co
m

po
ne

nt
 is

 t
he

 w
or

k 
do

ne
 w

he
n 

a 
un

it 
ch

ar
ge

 p
as

se
s 

th
ro

ug
h 

th
e 

co
m

po
ne

nt
• 

st
at

e 
th

at
 t

he
 v

ol
t 

is
 g

iv
en

 b
y 

J/
C

• 
de

sc
rib

e 
th

e 
us

e 
of

 a
 v

ol
tm

et
er

 w
ith

 d
iff

er
en

t 
ra

ng
es



Section 4: What you need to know 

34 Cambridge O Level Physics 5054   

Section 4: What you need to know 

34

To
p

ic
Y

o
u

 s
h

o
u

ld
 b

e 
ab

le
 t

o
:

C
h

ec
kl

is
t

C
o

m
m

en
ts

R
es

is
ta

nc
e

• 
kn

ow
 t

ha
t 

re
si

st
an

ce
 =

 p
.d

./c
ur

re
nt

• 
do

 c
al

cu
la

tio
ns

 u
si

ng
 t

he
 e

qu
at

io
n

  
re

si
st

an
ce

 =
 v

ol
ta

ge
/c

ur
re

nt
• 

de
sc

rib
e 

an
 e

xp
er

im
en

t 
to

 m
ea

su
re

 t
he

 re
si

st
an

ce
 o

f 
a 

m
et

al
lic

 c
on

du
ct

or
 u

si
ng

 a
 v

ol
tm

et
er

 a
nd

 a
n 

am
m

et
er

• 
st

at
e 

O
hm

’s
 L

aw
• 

ex
pl

ai
n 

th
at

 O
hm

’s
 L

aw
 is

 o
nl

y 
ob

ey
ed

 b
y 

a 
re

si
st

or
 a

t 
co

ns
ta

nt
 te

m
pe

ra
tu

re
• 

do
 c

al
cu

la
tio

ns
 w

ith
 t

he
 re

la
tio

ns
hi

ps
 fo

r 
a 

w
ire

:
  

re
si

st
an

ce
 is

 d
ire

ct
ly

 p
ro

po
rt

io
na

l t
o 

le
ng

th
  

 re
si

st
an

ce
 is

 in
ve

rs
el

y 
pr

op
or

tio
na

l t
o 

cr
os

s-
se

ct
io

na
l 

ar
ea

• 
ca

lc
ul

at
e 

th
e 

to
ta

l r
es

is
ta

nc
e 

of
 s

ev
er

al
 re

si
st

or
s:

in
 s

er
ie

s
in

 p
ar

al
le

l
• 

sk
et

ch
 c

ur
re

nt
/v

ol
ta

ge
 g

ra
ph

s 
fo

r:
re

si
st

or
� l

am
en

t 
la

m
p

• 
de

sc
rib

e 
th

e 
ef

fe
ct

 o
f 

te
m

pe
ra

tu
re

 in
cr

ea
se

 o
n 

th
e 

re
si

st
an

ce
 o

f:
a 

re
si

st
or

a 
� l

am
en

t 
la

m
p

• 
de

sc
rib

e 
ho

w
 t

he
 re

si
st

an
ce

 o
f 

a 
lig

ht
-d

ep
en

de
nt

 re
si

st
or

 
va

rie
s 

w
ith

 t
he

 in
te

ns
ity

 o
f 

lig
ht



Section 4: What you need to know 

35   Cambridge O Level Physics 5054

Section 4: What you need to know 

35

To
p

ic
Y

o
u

 s
h

o
u

ld
 b

e 
ab

le
 t

o
:

C
h

ec
kl

is
t

C
o

m
m

en
ts

20
. 

D
.C

. c
ir

cu
it

s

C
ur

re
nt

 a
nd

 p
ot

en
tia

l 
di

ff
er

en
ce

 in
 c

irc
ui

ts
• 

kn
ow

 t
he

 c
irc

ui
t 

sy
m

bo
ls

 fo
r:

po
w

er
 s

ou
rc

es
 (c

el
l, 

ba
tt

er
y 

or
 a

.c
. m

ai
ns

)
sw

itc
he

s 
(c

lo
se

d 
an

d 
op

en
)

es
is

to
rs

 (�
 x

ed
 a

nd
 v

ar
ia

bl
e)

lig
ht

 d
ep

en
de

nt
 re

si
st

or
s

th
er

m
is

to
rs

.
la

m
ps

am
m

et
er

s
vo

ltm
et

er
s

m
ag

ne
tis

in
g 

co
ils

be
lls

fu
se

s
re

la
ys

lig
ht

-e
m

itt
in

g 
di

od
es

re
ct

ify
in

g 
di

od
es

.
• 

dr
aw

 c
irc

ui
ts

 c
on

ta
in

in
g 

th
es

e 
co

m
po

ne
nt

s

S
er

ie
s 

an
d 

pa
ra

lle
l 

ci
rc

ui
ts

• 
st

at
e 

th
at

 t
he

 c
ur

re
nt

 a
t 

ev
er

y 
po

in
t 

in
 a

 s
er

ie
s 

ci
rc

ui
t 

is
 

th
e 

sa
m

e
• 

st
at

e 
th

at
 t

he
 s

um
 o

f 
th

e 
p.

d.
s 

in
 a

 s
er

ie
s 

ci
rc

ui
t 

is
 e

qu
al

 
to

 t
he

 p
.d

. a
cr

os
s 

th
e 

w
ho

le
 c

irc
ui

t 
• 

st
at

e 
th

at
 t

he
 c

ur
re

nt
 f

ro
m

 t
he

 s
ou

rc
e 

is
 t

he
 s

um
 o

f 
th

e 
cu

rr
en

ts
 in

 t
he

 s
ep

ar
at

e 
br

an
ch

es
 o

f 
a 

pa
ra

lle
l c

irc
ui

t
• 

do
 c

al
cu

la
tio

ns
 o

n 
th

e 
w

ho
le

 c
irc

ui
t,

 re
ca

lli
ng

 a
nd

 u
si

ng
 

fo
rm

ul
ae

 in
cl

ud
in

g 
R

 =
 V

/I
 a

nd
 t

he
se

 fo
r 

po
te

nt
ia

l 
di

ff
er

en
ce

s 
in

 s
er

ie
s,

 re
si

st
or

s 
in

 s
er

ie
s 

an
d 

re
si

st
or

s 
in

 
pa

ra
lle

l



Section 4: What you need to know 

36 Cambridge O Level Physics 5054   

Section 4: What you need to know 

36

To
p

ic
Y

o
u

 s
h

o
u

ld
 b

e 
ab

le
 t

o
:

C
h

ec
kl

is
t

C
o

m
m

en
ts

21
. P

ra
ct

ic
al

 e
le

ct
ri

ci
ty

U
se

s 
of

 e
le

ct
ric

ity
• 

de
sc

rib
e 

th
e 

us
e 

of
 e

le
ct

ric
ity

 in
:

he
at

in
g

lig
ht

in
g

m
ot

or
s

• 
do

 c
al

cu
la

tio
ns

 u
si

ng
 t

he
 e

qu
at

io
ns

  
po

w
er

 =
 v

ol
ta

ge
 ×

 c
ur

re
nt

  
en

er
gy

 =
 v

ol
ta

ge
 ×

 c
ur

re
nt

 ×
 ti

m
e

• 
ca

lc
ul

at
e 

th
e 

co
st

 o
f 

us
in

g 
el

ec
tr

ic
al

 a
pp

lia
nc

es
 w

he
re

 
th

e 
en

er
gy

 u
ni

t 
is

 t
he

 k
W

 h

D
an

ge
rs

 o
f 

el
ec

tr
ic

ity
• 

st
at

e 
th

e 
ha

za
rd

s 
of

:
da

m
ag

ed
 in

su
la

tio
n

ov
er

he
at

in
g 

of
 c

ab
le

s
da

m
p 

co
nd

iti
on

s

S
af

e 
us

e 
of

 e
le

ct
ric

ity
 in

 
th

e 
ho

m
e

• 
de

sc
rib

e 
th

e 
us

e 
of

:
fu

se
s

ci
rc

ui
t 

br
ea

ke
rs

• 
ex

pl
ai

n 
w

ha
t 

is
 m

ea
nt

 b
y:

fu
se

 r
at

in
gs

ci
rc

ui
t 

br
ea

ke
r 

se
tt

in
gs

• 
ex

pl
ai

n 
th

e 
ne

ed
 fo

r:
ea

rt
hi

ng
 m

et
al

 c
as

es
do

ub
le

 in
su

la
tio

n
• 

st
at

e 
th

e 
m

ea
ni

ng
 o

f 
th

e 
te

rm
s:

liv
e

ne
ut

ra
l

ea
rt

h
• 

de
sc

rib
e 

ho
w

 to
 w

ire
 a

 m
ai

ns
 p

lu
g

• 
ex

pl
ai

n 
w

hy
 s

w
itc

he
s,

 f
us

es
 a

nd
 c

irc
ui

t 
br

ea
ke

rs
 a

re
 

al
w

ay
s 

pl
ac

ed
 in

 t
he

 li
ve

 c
on

du
ct

or



Section 4: What you need to know 

37   Cambridge O Level Physics 5054

Section 4: What you need to know 

37

To
p

ic
Y

o
u

 s
h

o
u

ld
 b

e 
ab

le
 t

o
:

C
h

ec
kl

is
t

C
o

m
m

en
ts

22
. 

E
le

ct
ro

m
ag

n
et

is
m

Fo
rc

e 
on

 a
 c

ur
re

nt
-

ca
rr

yi
ng

 c
on

du
ct

or
• 

de
sc

rib
e 

ex
pe

rim
en

ts
 to

 s
ho

w
 t

he
 fo

rc
e 

on
:

a 
cu

rr
en

t-
ca

rr
yi

ng
 c

on
du

ct
or

 in
 a

 m
ag

ne
tic

 � 
el

d
a 

be
am

 o
f 

ch
ar

ge
d 

pa
rt

ic
le

s 
in

 a
 m

ag
ne

tic
 � 

el
d

• 
de

sc
rib

e 
th

e 
ef

fe
ct

 o
n 

th
e 

fo
rc

e 
of

:
re

ve
rs

in
g 

th
e 

cu
rr

en
t

re
ve

rs
in

g 
th

e 
di

re
ct

io
n 

of
 t

he
 � 

el
d

• 
st

at
e 

th
e 

re
la

tiv
e 

di
re

ct
io

ns
 o

f 
fo

rc
e,

 � 
el

d 
an

d 
cu

rr
en

t:
(u

se
 o

f 
Fl

em
in

g’
s 

le
ft

 h
an

d 
ru

le
)

• 
de

sc
rib

e 
th

e 
m

ag
ne

tic
 � 

el
d 

pa
tt

er
ns

 b
et

w
ee

n 
cu

rr
en

ts
 in

 
pa

ra
lle

l c
on

du
ct

or
s

• 
us

e 
th

e 
m

ag
ne

tic
 � 

el
d 

pa
tt

er
ns

 to
 � 

nd
 t

he
 d

ire
ct

io
n 

of
 

th
e 

fo
rc

es
 o

n 
th

e 
w

ire
s 

Th
e 

d.
c.

 m
ot

or
• 

ex
pl

ai
n 

ho
w

 a
 c

ur
re

nt
-c

ar
ry

in
g 

co
il 

in
 a

 m
ag

ne
tic

 � 
el

d 
ex

pe
rie

nc
es

 a
 t

ur
ni

ng
 e

ff
ec

t
• 

de
sc

rib
e 

th
e 

ef
fe

ct
 o

f:
in

cr
ea

si
ng

 t
he

 n
um

be
r 

of
 t

ur
ns

 o
n 

th
e 

co
il

in
cr

ea
si

ng
 t

he
 c

ur
re

nt
• 

de
sc

rib
e 

ho
w

 t
hi

s 
tu

rn
in

g 
ef

fe
ct

 is
 u

se
d 

in
 a

n 
el

ec
tr

ic
 

m
ot

or
• 

ex
pl

ai
n 

w
hy

 a
 s

pl
it-

rin
g 

co
m

m
ut

at
or

 is
 u

se
d 

in
 a

 s
im

pl
e 

m
ot

or
• 

de
sc

rib
e 

th
e 

ef
fe

ct
 o

f 
w

in
di

ng
 t

he
 c

oi
l o

nt
o 

a 
so

ft
-ir

on
 

cy
lin

de
r

23
. E

le
ct

ro
m

ag
n

et
ic

 in
d

u
ct

io
n

P
rin

ci
pl

es
 o

f 
el

ec
tr

om
ag

ne
tic

 
in

du
ct

io
n

• 
de

sc
rib

e 
an

 e
xp

er
im

en
t 

w
hi

ch
 s

ho
w

s 
th

at
 a

 c
ha

ng
in

g 
m

ag
ne

tic
 � 

el
d 

ca
n 

in
du

ce
 a

n 
e.

m
.f.

 in
 a

 c
irc

ui
t

• 
st

at
e 

th
e 

fa
ct

or
s 

af
fe

ct
in

g 
th

e 
m

ag
ni

tu
de

 o
f 

th
e 

in
du

ce
d 

e.
m

.f.
• 

kn
ow

 t
ha

t 
th

e 
di

re
ct

io
n 

of
 a

 c
ur

re
nt

 p
ro

du
ce

d 
by

 a
n 

in
du

ce
d 

e.
m

.f.
 o

pp
os

es
 t

he
 c

ha
ng

e 
pr

od
uc

in
g 

it 
(L

en
z’

s 
La

w
)

• 
de

sc
rib

e 
a 

si
m

pl
e 

de
m

on
st

ra
tio

n 
of

 L
en

z’
s 

La
w



Section 4: What you need to know 

38 Cambridge O Level Physics 5054   

Section 4: What you need to know 

38

To
p

ic
Y

o
u

 s
h

o
u

ld
 b

e 
ab

le
 t

o
:

C
h

ec
kl

is
t

C
o

m
m

en
ts

Th
e 

a.
c.

 g
en

er
at

or
• 

de
sc

rib
e 

a 
si

m
pl

e 
fo

rm
 o

f 
a.

c.
 g

en
er

at
or

 (r
ot

at
in

g 
co

il 
or

 
ro

ta
tin

g 
m

ag
ne

t)
• 

ex
pl

ai
n 

th
e 

pu
rp

os
e 

of
 s

lip
 r

in
gs

 (w
he

re
 n

ee
de

d)
• 

sk
et

ch
 a

 g
ra

ph
 o

f 
vo

lta
ge

 o
ut

pu
t 

ag
ai

ns
t 

tim
e 

fo
r 

a 
si

m
pl

e 
a.

c.
 g

en
er

at
or

Th
e 

tr
an

sf
or

m
er

• 
de

sc
rib

e 
th

e 
st

ru
ct

ur
e 

of
 a

 s
im

pl
e 

iro
n-

co
re

d 
tr

an
sf

or
m

er
• 

de
sc

rib
e 

th
e 

op
er

at
io

n 
of

 a
 s

im
pl

e 
iro

n-
co

re
d 

tr
an

sf
or

m
er

• 
st

at
e 

th
e 

ad
va

nt
ag

es
 o

f 
hi

gh
 v

ol
ta

ge
 t

ra
ns

m
is

si
on

• 
co

m
pa

re
 u

nd
er

gr
ou

nd
 p

ow
er

 t
ra

ns
m

is
si

on
 w

ith
 o

ve
rh

ea
d 

lin
es

 in
 te

rm
s 

of
:

en
vi

ro
nm

en
ta

l i
m

pa
ct

co
st

24
. 

In
tr

o
d

u
ct

o
ry

 e
le

ct
ro

n
ic

s

Th
er

m
io

ni
c 

em
is

si
on

• 
st

at
e 

th
at

 e
le

ct
ro

ns
 a

re
 e

m
itt

ed
 b

y 
a 

ho
t 

m
et

al
 �  

la
m

en
t

• 
ex

pl
ai

n 
th

at
 to

 a
llo

w
 t

he
 e

le
ct

ro
ns

 to
 � 

ow
 re

qu
ire

s 
bo

th
:

hi
gh

 p
os

iti
ve

 p
ot

en
tia

l
ve

ry
 lo

w
 g

as
 p

re
ss

ur
e

• 
de

sc
rib

e 
th

e 
de

� e
ct

io
n 

of
 a

n 
el

ec
tr

on
 b

ea
m

 b
y:

el
ec

tr
ic

 � 
el

ds
m

ag
ne

tic
 � 

el
ds

• 
st

at
e 

th
at

 t
he

 � 
ow

 o
f 

el
ec

tr
on

s 
(e

le
ct

ro
n 

cu
rr

en
t)

 is
 f

ro
m

 
ne

ga
tiv

e 
to

 p
os

iti
ve

• 
kn

ow
 t

ha
t 

th
e 

� o
w

 o
f 

el
ec

tr
on

s 
is

 in
 t

he
 o

pp
os

ite
 

di
re

ct
io

n 
to

 c
on

ve
nt

io
na

l c
ur

re
nt

S
im

pl
e 

tr
ea

tm
en

t 
of

 
ca

th
od

e-
ra

y 
os

ci
llo

sc
op

e 
(c

.r.
o.

)

• 
de

sc
rib

e 
in

 o
ut

lin
e 

th
e 

ba
si

c 
st

ru
ct

ur
e 

of
 a

 c
.r.

o.
• 

de
sc

rib
e 

in
 o

ut
lin

e 
th

e 
ac

tio
n 

of
 a

 c
.r.

o.
• 

de
sc

rib
e 

th
e 

us
e 

of
 a

 c
.r.

o.
:

to
 d

is
pl

ay
 w

av
ef

or
m

s
to

 m
ea

su
re

 p
.d

.s
.

to
 m

ea
su

re
 s

ho
rt

 in
te

rv
al

s 
of

 t
im

e



Section 4: What you need to know 

39   Cambridge O Level Physics 5054

Section 4: What you need to know 

39

To
p

ic
Y

o
u

 s
h

o
u

ld
 b

e 
ab

le
 t

o
:

C
h

ec
kl

is
t

C
o

m
m

en
ts

A
ct

io
n 

an
d 

us
e 

of
 c

irc
ui

t 
co

m
po

ne
nt

s
• 

de
sc

rib
e 

th
e 

re
si

st
or

 c
ol

ou
r 

co
de

• 
ex

pl
ai

n 
ho

w
 t

he
 re

si
st

or
 c

ol
ou

r 
co

de
 c

an
 e

as
ily

 b
e 

us
ed

 
to

 la
be

l v
er

y 
la

rg
e 

an
d 

ve
ry

 s
m

al
l r

es
is

ta
nc

es
• 

ex
pl

ai
n 

w
hy

 w
id

el
y 

di
ff

er
en

t 
va

lu
es

 o
f 

re
si

st
an

ce
 a

re
 

ne
ed

ed
 in

 d
iff

er
en

t 
ty

pe
s 

of
 c

irc
ui

t
• 

ex
pl

ai
n 

w
hy

 w
e 

ne
ed

 to
 u

se
 re

si
st

or
s 

w
ith

 v
er

y 
di

ff
er

en
t 

po
w

er
 r

at
in

gs
 

• 
de

sc
rib

e 
th

e 
ac

tio
n 

of
 a

 t
he

rm
is

to
r

• 
ex

pl
ai

n 
th

e 
us

e 
of

 a
 t

he
rm

is
to

r 
as

 a
n 

in
pu

t 
se

ns
or

• 
de

sc
rib

e 
th

e 
ac

tio
n 

of
 a

 li
gh

t-
de

pe
nd

en
t 

re
si

st
or

• 
ex

pl
ai

n 
th

e 
us

e 
of

 a
 li

gh
t-

de
pe

nd
en

t 
re

si
st

or
 a

s 
an

 in
pu

t 
se

ns
or

• 
de

sc
rib

e 
th

e 
ac

tio
n 

of
 a

 v
ar

ia
bl

e 
po

te
nt

ia
l d

iv
id

er
 

(p
ot

en
tio

m
et

er
)

• 
de

sc
rib

e 
th

e 
ac

tio
n 

of
 a

 d
io

de
 in

 p
as

si
ng

 c
ur

re
nt

 in
 o

ne
 

di
re

ct
io

n 
on

ly
• 

de
sc

rib
e 

th
e 

ac
tio

n 
of

 a
 li

gh
t-

em
itt

in
g 

di
od

e 
in

 p
as

si
ng

 
cu

rr
en

t 
in

 o
ne

 d
ire

ct
io

n 
on

ly
 a

nd
 e

m
itt

in
g 

lig
ht

• 
de

sc
rib

e 
th

e 
ac

tio
n 

of
 a

 c
ap

ac
ito

r 
as

 a
 c

ha
rg

e 
st

or
e

• 
ex

pl
ai

n 
ho

w
 a

 c
ap

ac
ito

r 
is

 u
se

d 
in

 t
im

e 
de

la
y 

ci
rc

ui
ts

• 
de

sc
rib

e 
th

e 
ac

tio
n 

of
 a

 re
la

y
• 

ex
pl

ai
n 

ho
w

 re
la

ys
 a

re
 u

se
d 

in
 s

w
itc

hi
ng

 c
irc

ui
ts

• 
de

sc
rib

e 
ci

rc
ui

ts
 o

pe
ra

tin
g 

as
:

lig
ht

-s
en

si
tiv

e 
sw

itc
he

s
te

m
pe

ra
tu

re
 o

pe
ra

te
d 

al
ar

m
s 

  
  

(u
si

ng
 a

 re
la

y 
or

 o
th

er
 c

irc
ui

ts
)



Section 4: What you need to know 

40 Cambridge O Level Physics 5054   

Section 4: What you need to know 

40

To
p

ic
Y

o
u

 s
h

o
u

ld
 b

e 
ab

le
 t

o
:

C
h

ec
kl

is
t

C
o

m
m

en
ts

25
. 

E
le

ct
ro

n
ic

 s
ys

te
m

s 
(N

o
te

 t
h

is
 t

o
p

ic
 is

 o
p

ti
o

n
al

. Q
u

es
ti

o
n

s 
ar

e 
al

w
ay

s 
se

t 
as

 a
lt

er
n

at
iv

es
.)

S
w

itc
hi

ng
 a

nd
 lo

gi
c 

ci
rc

ui
ts

• 
de

sc
rib

e 
th

e 
ac

tio
n 

of
 a

n 
np

n 
tr

an
si

st
or

 a
s 

an
 e

le
ct

ric
al

ly
 

op
er

at
ed

 s
w

itc
h

• 
ex

pl
ai

n 
th

e 
us

e 
of

 a
n 

np
n 

tr
an

si
st

or
 in

 s
w

itc
hi

ng
 c

irc
ui

ts
.

• 
st

at
e 

in
 w

or
ds

 a
nd

 in
 t

ru
th

 t
ab

le
 fo

rm
, t

he
 a

ct
io

n 
of

 t
he

 
fo

llo
w

in
g 

lo
gi

c 
ga

te
s:

A
N

D
O

R
N

A
N

D
N

O
R

N
O

T 
(in

ve
rt

er
).

• 
st

at
e 

th
e 

sy
m

bo
ls

 fo
r 

th
e 

lo
gi

c 
ga

te
s 

lis
te

d 
ab

ov
e

B
is

ta
bl

e 
an

d 
as

ta
bl

e 
ci

rc
ui

ts
• 

de
sc

rib
e 

th
e 

us
e 

of
 a

 b
is

ta
bl

e 
ci

rc
ui

t
• 

kn
ow

 t
ha

t 
bi

st
ab

le
 c

irc
ui

ts
 e

xh
ib

it 
th

e 
pr

op
er

ty
 o

f 
m

em
or

y
• 

de
sc

rib
e 

th
e 

us
e 

of
 a

n 
as

ta
bl

e 
ci

rc
ui

t 
(p

ul
se

 g
en

er
at

or
)

• 
de

sc
rib

e 
ho

w
 t

he
 f

re
qu

en
cy

 o
f 

an
 a

st
ab

le
 c

irc
ui

t 
is

 
re

la
te

d 
to

 t
he

 v
al

ue
s 

of
 t

he
 re

si
st

iv
e 

an
d 

ca
pa

ci
ta

tiv
e 

co
m

po
ne

nt
s

T
H

E
M

E
 6

A
to

m
ic

 P
h

ys
ic

s

26
. R

ad
io

ac
ti

vi
ty

D
et

ec
tio

n 
of

 r
ad

io
ac

tiv
ity

• 
de

sc
rib

e 
th

e 
de

te
ct

io
n 

of
:

al
ph

a-
pa

rt
ic

le
s

be
ta

-p
ar

tic
le

s
ga

m
m

a-
ra

ys

C
ha

ra
ct

er
is

tic
s 

of
 t

he
 

th
re

e 
ty

pe
s 

of
 e

m
is

si
on

• 
ex

pl
ai

n 
w

ha
t 

is
 m

ea
nt

 b
y 

ra
di

oa
ct

iv
e 

de
ca

y
• 

fo
r 

ea
ch

 r
ad

io
ac

tiv
e 

em
is

si
on

, s
ta

te
:

th
e 

na
tu

re
th

ei
r 

re
la

tiv
e 

io
ni

si
ng

 e
ff

ec
t

th
ei

r 
re

la
tiv

e 
pe

ne
tr

at
in

g 
po

w
er

 
• 

st
at

e 
an

d 
ex

pl
ai

n 
th

e 
ra

nd
om

 e
m

is
si

on
 o

f 
ra

di
oa

ct
iv

ity
 in

 
di

re
ct

io
n 

an
d 

tim
e

• 
de

sc
rib

e 
th

e 
de

� e
ct

io
n 

of
 r

ad
io

ac
tiv

e 
em

is
si

on
s 

in
:

el
ec

tr
ic

 � 
el

ds
m

ag
ne

tic
 � 

el
ds



Section 4: What you need to know 

41   Cambridge O Level Physics 5054

Section 4: What you need to know 

41

To
p

ic
Y

o
u

 s
h

o
u

ld
 b

e 
ab

le
 t

o
:

C
h

ec
kl

is
t

C
o

m
m

en
ts

N
uc

le
ar

 re
ac

tio
ns

• 
ex

pl
ai

n 
w

ha
t 

is
 m

ea
nt

 b
y 

fu
si

on
• 

ex
pl

ai
n 

w
ha

t 
is

 m
ea

nt
 b

y 
� s

si
on

• 
de

sc
rib

e 
w

ith
 t

he
 a

id
 o

f 
a 

bl
oc

k 
di

ag
ra

m
 o

ne
 t

yp
e 

of
 

� s
si

on
 re

ac
to

r 
fo

r 
us

e 
in

 a
 p

ow
er

 s
ta

tio
n

• 
de

sc
rib

e 
st

ar
 fo

rm
at

io
n 

an
d 

ex
pl

ai
n 

ho
w

 e
ne

rg
y 

is
 

pr
od

uc
ed

 b
y 

fu
si

on

H
al

f-
lif

e
• 

ex
pl

ai
n 

w
ha

t 
is

 m
ea

nt
 b

y 
ha

lf-
lif

e
• 

do
 c

al
cu

la
tio

ns
 b

as
ed

 o
n 

ha
lf-

lif
e 

us
in

g:
in

fo
rm

at
io

n 
in

 t
ab

le
s

de
ca

y 
cu

rv
es

U
se

s 
of

 r
ad

io
ac

tiv
e 

is
ot

op
es

 in
cl

ud
in

g 
sa

fe
ty

 
pr

ec
au

tio
ns

• 
de

sc
rib

e 
ho

w
 r

ad
io

ac
tiv

e 
m

at
er

ia
ls

 a
re

:
ha

nd
le

d
us

ed
st

or
ed

 in
 a

 s
af

e 
w

ay
• 

ex
pl

ai
n 

ho
w

 t
he

 c
ho

ic
e 

of
 a

 r
ad

io
ac

tiv
e 

m
at

er
ia

l f
or

 a
 

pa
rt

ic
ul

ar
 u

se
 d

ep
en

ds
 o

n:
th

e 
ty

pe
 o

f 
ra

di
at

io
n 

em
itt

ed
th

e 
ha

lf-
lif

e
• 

de
sc

rib
e 

th
e 

or
ig

in
s 

an
d 

ef
fe

ct
 o

f 
ba

ck
gr

ou
nd

 r
ad

ia
tio

n
• 

de
sc

rib
e 

th
e 

da
tin

g 
of

 o
bj

ec
ts

 b
y 

th
e 

us
e 

of
 14

C

27
. 

T
h

e 
n

u
cl

ea
r 

at
o

m

A
to

m
ic

 m
od

el
• 

de
sc

rib
e 

th
e 

st
ru

ct
ur

e 
of

 t
he

 a
to

m
 in

 te
rm

s 
of

 n
uc

le
us

 
an

d 
el

ec
tr

on
s

• 
de

sc
rib

e 
ho

w
 t

he
 G

ei
ge

r–
M

ar
sd

en
 a

lp
ha

-p
ar

tic
le

 
sc

at
te

rin
g 

ex
pe

rim
en

t 
pr

ov
id

es
 e

vi
de

nc
e 

fo
r 

th
e 

nu
cl

ea
r 

at
om



Section 4: What you need to know 

42 Cambridge O Level Physics 5054   

Section 4: What you need to know 

42

To
p

ic
Y

o
u

 s
h

o
u

ld
 b

e 
ab

le
 t

o
:

C
h

ec
kl

is
t

C
o

m
m

en
ts

N
uc

le
us

• 
de

sc
rib

e 
th

e 
co

m
po

si
tio

n 
of

 t
he

 n
uc

le
us

 in
 te

rm
s 

of
 

pr
ot

on
s 

an
d 

ne
ut

ro
ns

• 
de

� n
e 

th
e 

te
rm

s:
 

pr
ot

on
 n

um
be

r (
at

om
ic

 n
um

be
r),

 Z
nu

cl
eo

n 
nu

m
be

r (
m

as
s 

nu
m

be
r),

 A
• 

ex
pl

ai
n 

th
e 

te
rm

 n
uc

lid
e 

• 
us

e 
th

e 
nu

cl
id

e 
no

ta
tio

n 
A Z X

 in
 e

qu
at

io
ns

 w
he

re
 

ra
di

oa
ct

iv
e 

de
ca

y 
ca

us
es

 t
he

 n
uc

le
us

 to
 c

ha
ng

e
• 

de
� n

e 
th

e 
te

rm
 is

ot
op

e
• 

ex
pl

ai
n,

 u
si

ng
 n

uc
lid

e 
no

ta
tio

n,
 h

ow
 o

ne
 e

le
m

en
t 

m
ay

 
ha

ve
 a

 n
um

be
r 

of
 is

ot
op

es



Section 5: Useful websites 

43   Cambridge O Level Physics 5054

Section 5: Useful websites 

You may � nd the websites below useful in your revision or if you want extra help. The syllabus covered in 
the website does not always match the Cambridge O Level syllabus, so choose carefully.

www.physics.org 
An Institute of Physics site. If you have a burning question, you will be directed to other relevant websites.

http://www.bbc.co.uk/education/subjects/zpm6fg8
A BBC website dedicated to revision and simple testing.

www.gcse.com/physics.htm 
A useful site that deals with many topics in an interesting way.

www.s-cool.co.uk/gcse/physics
Basic theory and online testing.

www.gcsescience.com 
Basic theory and online testing that might help revision.
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Symbols, units and de� nitions of physical quantities
You should be able to state the symbols for the following physical quantities and, where indicated, state the 
units in which they are measured. 

You should be familiar with the following multipliers: M mega, k kilo, c centi, m milli.

Quantity Symbol Unit

length l, h … km, m, cm, mm

area A m2, cm2

volume V m3, cm3

weight W N

mass m, M kg, g, mg

time t h, min, s, ms

density g/cm3, kg/m3

speed u, v, km/h, m/s, cm/s

acceleration a m/s2

acceration of free fall g m/s2

force F, P … N

gravitational � eld strength g N/kg

moment of force Nm

work done W, E J

energy E J, kWh

power P W

pressure p, P Pa, N/m2

temperature , t, T oC

heat capacity C J/oC

speci� c heat capacity c /(kgoC), J/(goC)

latent heat L J

speci� c latent heat l J/kg, J/g

frequency f Hz

wavelength m, cm

focal length f m, cm

angle of incidence i degree (o)

angles of re� ection, refraction r degree (o)
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Quantity Symbol Unit

critical angle c degree (o)

refractive index n

potential difference / voltage V V, mV

current I A, mA

charge Q C

e.m.f. E V

resistance R

Command words and phrases
We use command words to help you to write down the answer examiners are looking for. This table 
explains what each of these words or phrases means and will help you to understand the kind of answer 
you should write. The list is in alphabetical order. You should bear in mind that the meaning of a term may 
vary slightly according to how the question is worded.

Command 
word/phrase

Meaning

Calculate A numerical answer is needed. Show your working, especially when there are two 
or more steps in a calculation.

Deduce This may be used in two ways:
• You � nd the answer by working out the patterns in the information given to you 

and drawing logical conclusions from them. You may need to use information 
from tables and graphs and do calculations, e.g. deduce what will happen to the 
velocity of the vehicle if …

• You have to refer to a Law or scienti� c theory or give a reason for your answer,
e.g. use your knowledge of the kinetic theory to deduce what will happen when …

De� ne A formal statement of a quantity is required. You can sometimes give a de� ning 
equation, e.g. speed = d/t, as long as you state what the symbols are that you use in 
your equation, in the example given d = distance, t = time.

Describe Try to set out a logical sequence that allows the reader to follow the main points 
about something. You may use labelled diagrams if you � nd it easier, e.g. describe a 
rotating-coil generator
You may also be asked to describe:
• observations, e.g. describe the ways in which a force may change the motion of 

a body
• how to do particular experiments, e.g. describe an experiment to determine 

resistance using a voltmeter and an ammeter.

Determine You are expected to use a formula or method that you know to calculate a quantity,
e.g. determine graphically the resultant of two vectors.

Discuss You must write down points for and against an argument, e.g. discuss the supply of 
energy with a nuclear power station.
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Command 
word/phrase

Meaning

Estimate Give an approximate value for a quantity based on reasons and data. You may need 
to make some approximations, e.g. estimate the volume of a test tube.

Explain You must give reasons for your answer or refer to a particular theory.

List Write down a number of separate points. Where the number of points is stated in 
the question, you should not write more than this number.

Measure You are expected to � nd a quantity by using a measuring instrument, e.g. length by 
using a ruler, or angle by using a protractor.

Outline State the main points brie� y, e.g. outline a method of magnetising an iron bar.

Predict This can be used in two ways:
• You � nd the answer by working out the patterns in the information provided 

and drawing logical conclusions from this. You may need to use information 
from tables and graphs and do calculations, e.g. predict what will happen to the 
direction of the resultant force if …

• It may also mean stating what might happen next e.g. predict what effect an 
increase in temperature will have on the resistance.

Sketch When drawing graphs, this means that you draw the approximate shape and/or 
position of the graph. You need to make sure that important details, such as the line 
passing through the origin or � nishing at a certain point, are drawn accurately.

When drawing apparatus or other diagrams, a simple line drawing is all that is 
needed, but make sure that the proportions are correct and the most important 
details are shown. Always label diagrams.

State You should give a short answer without going into any detail or explanation.

Suggest This may be used in two ways:
• There may be more than one correct answer, e.g. suggest a precaution to 

improve the accuracy of the experiment.
• You are being asked to apply your general knowledge of physics or reasoning 

skills to a topic area that is not directly on the syllabus, e.g. applying ideas about 
moments to the stability of a vehicle.

What is meant 
by/What do you 
understand by

You should de� ne something and also make a more detailed comment about it, 
e.g. what do you understand by the term total internal re� ection.
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