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DŽĚƵůĞ�Ϯ͗�&ŽƵŶĚĂƟŽŶƐ�ŽĨ�ƉŚǇƐŝĐƐ

The aim of this module is to introduce important 
ĐŽŶǀĞŶƟŽŶƐ�ĂŶĚ�ŝĚĞĂƐ�ƚŚĂƚ�ƉĞƌŵĞĂƚĞ�ƚŚĞ�ĨĂďƌŝĐ�ŽĨ�
ƉŚǇƐŝĐƐ͘�hŶĚĞƌƐƚĂŶĚŝŶŐ�ŽĨ�ƉŚǇƐŝĐĂů�ƋƵĂŶƟƟĞƐ͕�^͘/͘�ƵŶŝƚƐ͕�

ƐĐĂůĂƌƐ�ĂŶĚ�ǀĞĐƚŽƌƐ�ŚĞůƉƐ�ƉŚǇƐŝĐŝƐƚƐ�ƚŽ�ĞīĞĐƟǀĞůǇ�
ĐŽŵŵƵŶŝĐĂƚĞ�ƚŚĞŝƌ�ŝĚĞĂƐ�ǁŝƚŚŝŶ�ƚŚĞ�ƐĐŝĞŶƟĮĐ�
ĐŽŵŵƵŶŝƚǇ�;,^tϴ͕�ϭϭͿ͘

Ϯ͘ϭ�WŚǇƐŝĐĂů�ƋƵĂŶƟƟĞƐ�ĂŶĚ�ƵŶŝƚƐ

dŚŝƐ�ƐĞĐƟŽŶ�ƉƌŽǀŝĚĞƐ�ŬŶŽǁůĞĚŐĞ�ĂŶĚ�ƵŶĚĞƌƐƚĂŶĚŝŶŐ�ŽĨ�
ƉŚǇƐŝĐĂů�ƋƵĂŶƟƟĞƐ�ĂŶĚ�ƵŶŝƚƐ͘�

Ϯ͘ϭ͘ϭ�WŚǇƐŝĐĂů�ƋƵĂŶƟƟĞƐ
>ĞĂƌŶŝŶŐ�ŽƵƚĐŽŵĞƐ �ĚĚŝƟŽŶĂů�ŐƵŝĚĂŶĐĞ

Learners should be able to demonstrate and  
apply their knowledge and understanding of:

;ĂͿ ƉŚǇƐŝĐĂů�ƋƵĂŶƟƟĞƐ�ŚĂǀĞ�Ă�ŶƵŵĞƌŝĐĂů�ǀĂůƵĞ�ĂŶĚ�Ă�
unit

M0.1

;ďͿ ŵĂŬŝŶŐ�ĞƐƟŵĂƚĞƐ�ŽĨ�ƉŚǇƐŝĐĂů�ƋƵĂŶƟƟĞƐ�ůŝƐƚĞĚ�ŝŶ�
ƚŚŝƐ�ƐƉĞĐŝĮĐĂƟŽŶ͘

M0.4

Ϯ͘ϭ͘Ϯ�^͘/͘�ƵŶŝƚƐ
>ĞĂƌŶŝŶŐ�ŽƵƚĐŽŵĞƐ �ĚĚŝƟŽŶĂů�ŐƵŝĚĂŶĐĞ

Learners should be able to demonstrate and  
apply their knowledge and understanding of:

;ĂͿ ^ǇƐƚğŵĞ�/ŶƚĞƌŶĂƟŽŶĂůĞ�;^͘/͘Ϳ�ďĂƐĞ�ƋƵĂŶƟƟĞƐ�
ĂŶĚ�ƚŚĞŝƌ�ƵŶŝƚƐ�ʹ�ŵĂƐƐ�;ŬŐͿ͕�ůĞŶŐƚŚ�;ŵͿ͕�ƟŵĞ�
(s), current (A), temperature (K), amount of 
substance (mol)

,^tϴ

;ďͿ derived units of S.I. base units Examples: momentum �ŬŐരŵരƐ–1 and  
density �ŬŐരŵ–3

;ĐͿ ƵŶŝƚƐ�ůŝƐƚĞĚ�ŝŶ�ƚŚŝƐ�ƐƉĞĐŝĮĐĂƟŽŶ

;ĚͿ ĐŚĞĐŬŝŶŐ�ƚŚĞ�ŚŽŵŽŐĞŶĞŝƚǇ�ŽĨ�ƉŚǇƐŝĐĂů�ĞƋƵĂƟŽŶƐ�
using S.I. base units

;ĞͿ ƉƌĞĮǆĞƐ�ĂŶĚ�ƚŚĞŝƌ�ƐǇŵďŽůƐ�ƚŽ�ŝŶĚŝĐĂƚĞ�ĚĞĐŝŵĂů�
ƐƵďŵƵůƟƉůĞƐ�Žƌ�ŵƵůƟƉůĞƐ�ŽĨ�ƵŶŝƚƐ�ʹ��ƉŝĐŽ�;ƉͿ͕�
ŶĂŶŽ�;ŶͿ͕�ŵŝĐƌŽ�;ʅͿ͕�ŵŝůůŝ�;ŵͿ͕�ĐĞŶƟ�;ĐͿ͕�ĚĞĐŝ�;ĚͿ͕�
kilo (k), mega (M), giga (G), tera (T)

�Ɛ�ƐĞƚ�ŽƵƚ�ŝŶ�ƚŚĞ��^��ƉƵďůŝĐĂƟŽŶ�Signs, Symbols and 
^ǇƐƚĞŵĂƟĐƐ�(The ASE Companion to 16–19 Science, 
2000).

;ĨͿ ƚŚĞ�ĐŽŶǀĞŶƟŽŶƐ�ƵƐĞĚ�ĨŽƌ�ůĂďĞůůŝŶŐ�ŐƌĂƉŚ�ĂǆĞƐ�ĂŶĚ�
table columns.

�Ɛ�ƐĞƚ�ŽƵƚ�ŝŶ�ĂďŽǀĞ͕�Ğ͘Ő͘�ƐƉĞĞĚരͬരŵരƐ–1.
,^tϴ
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Ϯ͘Ϯ�DĂŬŝŶŐ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ĂŶĚ�ĂŶĂůǇƐŝŶŐ�ĚĂƚĂ

dŚŝƐ�ƐĞĐƟŽŶ�ƉƌŽǀŝĚĞƐ�ŬŶŽǁůĞĚŐĞ�ĂŶĚ�ƵŶĚĞƌƐƚĂŶĚŝŶŐ�ŽĨ�
physical measurements and treatment of errors and 
ƵŶĐĞƌƚĂŝŶƟĞƐ͘

Ϯ͘Ϯ͘ϭ�DĞĂƐƵƌĞŵĞŶƚƐ�ĂŶĚ�ƵŶĐĞƌƚĂŝŶƟĞƐ
>ĞĂƌŶŝŶŐ�ŽƵƚĐŽŵĞƐ �ĚĚŝƟŽŶĂů�ŐƵŝĚĂŶĐĞ

Learners should be able to demonstrate and 
apply their knowledge and understanding of:

;ĂͿ ƐǇƐƚĞŵĂƟĐ�ĞƌƌŽƌƐ�;ŝŶĐůƵĚŝŶŐ�ǌĞƌŽ�ĞƌƌŽƌƐͿ�ĂŶĚ�
random errors in measurements

;ďͿ precision and accuracy As discussed in The Language of Measurement  
(ASE 2010).

;ĐͿ ĂďƐŽůƵƚĞ�ĂŶĚ�ƉĞƌĐĞŶƚĂŐĞ�ƵŶĐĞƌƚĂŝŶƟĞƐ�ǁŚĞŶ�
ĚĂƚĂ�ĂƌĞ�ĐŽŵďŝŶĞĚ�ďǇ�ĂĚĚŝƟŽŶ͕�ƐƵďƚƌĂĐƟŽŶ͕�
ŵƵůƟƉůŝĐĂƟŽŶ͕�ĚŝǀŝƐŝŽŶ�ĂŶĚ�ƌĂŝƐŝŶŐ�ƚŽ�ƉŽǁĞƌƐ

�Ɛ�ƐĞƚ�ŽƵƚ�ŝŶ�ƚŚĞ��^��ƉƵďůŝĐĂƟŽŶ�Signs, Symbols and 
^ǇƐƚĞŵĂƟĐƐ (The ASE Companion to 16–19 Science, 
2000). 

��ƌŝŐŽƌŽƵƐ�ƐƚĂƟƐƟĐĂů�ƚƌĞĂƚŵĞŶƚ�ŝƐ�ŶŽƚ�ĞǆƉĞĐƚĞĚ͘�

M1.5

;ĚͿ ŐƌĂƉŚŝĐĂů�ƚƌĞĂƚŵĞŶƚ�ŽĨ�ĞƌƌŽƌƐ�ĂŶĚ�ƵŶĐĞƌƚĂŝŶƟĞƐ͖�
ůŝŶĞ�ŽĨ�ďĞƐƚ�Įƚ͖�ǁŽƌƐƚ�ůŝŶĞ͖�ĂďƐŽůƵƚĞ�ĂŶĚ�
ƉĞƌĐĞŶƚĂŐĞ�ƵŶĐĞƌƚĂŝŶƟĞƐ͖�ƉĞƌĐĞŶƚĂŐĞ�ĚŝīĞƌĞŶĐĞ͘

An elementary knowledge of error bars is expected 
at A level.
HSW5
M1.5

Ϯ͘ϯ�EĂƚƵƌĞ�ŽĨ�ƋƵĂŶƟƟĞƐ

dŚŝƐ�ƐĞĐƟŽŶ�ƉƌŽǀŝĚĞƐ�ŬŶŽǁůĞĚŐĞ�ĂŶĚ�ƵŶĚĞƌƐƚĂŶĚŝŶŐ�ŽĨ�
ƐĐĂůĂƌƐ�ĂŶĚ�ǀĞĐƚŽƌƐ�ƋƵĂŶƟƟĞƐ͘�sĞĐƚŽƌ�ƋƵĂŶƟƟĞƐ�ĂĚĚ�
ĂŶĚ�ƐƵďƚƌĂĐƚ�ǀĞƌǇ�ĚŝīĞƌĞŶƚůǇ�ƚŽ�ƐĐĂůĂƌ�ƋƵĂŶƟƟĞƐ͖�ŚĞŶĐĞ�

ŝƚ�ŝƐ�ŝŵƉŽƌƚĂŶƚ�ƚŽ�ŬŶŽǁ�ǁŚĞƚŚĞƌ�Ă�ƋƵĂŶƟƚǇ�ŝƐ�Ă�ǀĞĐƚŽƌ�
or a scalar.

Ϯ͘ϯ͘ϭ�^ĐĂůĂƌƐ�ĂŶĚ�ǀĞĐƚŽƌƐ
>ĞĂƌŶŝŶŐ�ŽƵƚĐŽŵĞƐ �ĚĚŝƟŽŶĂů�ŐƵŝĚĂŶĐĞ

Learners should be able to demonstrate and 
apply their knowledge and understanding of:

;ĂͿ ƐĐĂůĂƌ�ĂŶĚ�ǀĞĐƚŽƌ�ƋƵĂŶƟƟĞƐ Learners will also be expected to give examples of 
each.

;ďͿ ǀĞĐƚŽƌ�ĂĚĚŝƟŽŶ�ĂŶĚ�ƐƵďƚƌĂĐƟŽŶ

;ĐͿ vector triangle to determine the resultant of any 
two coplanar vectors

dŽ�ďĞ�ĚŽŶĞ�ďǇ�ĐĂůĐƵůĂƟŽŶ�Žƌ�ďǇ�ƐĐĂůĞ�ĚƌĂǁŝŶŐ�
M0.6, M4.2, M4.4

;ĚͿ resolving a vector into two perpendicular 
ĐŽŵƉŽŶĞŶƚƐ͖�Fx = F cos i ര͖�Fy = F sin i .

M0.6, M4.5
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DŽĚƵůĞ�ϯ͗�&ŽƌĐĞƐ�ĂŶĚ�ŵŽƟŽŶ

The term force is generally used to indicate a push or a 
ƉƵůů͘�/ƚ�ŝƐ�ĚŝĸĐƵůƚ�ƚŽ�ŐŝǀĞ�Ă�ƉƌŽƉĞƌ�ĚĞĮŶŝƟŽŶ�ĨŽƌ�Ă�ĨŽƌĐĞ͕�
but in physics we can easily describe what a force can 
do. 

��ƌĞƐƵůƚĂŶƚ�ĨŽƌĐĞ�ĂĐƟŶŐ�ŽŶ�ĂŶ�ŽďũĞĐƚ�ĐĂŶ�ĂĐĐĞůĞƌĂƚĞ�ƚŚĞ�
ŽďũĞĐƚ�ŝŶ�Ă�ƐƉĞĐŝĮĐ�ĚŝƌĞĐƟŽŶ͘�dŚĞ�ƐƵďƐĞƋƵĞŶƚ�ŵŽƟŽŶ�
ŽĨ�ƚŚĞ�ŽďũĞĐƚ�ĐĂŶ�ďĞ�ĂŶĂůǇƐĞĚ�ƵƐŝŶŐ�ĞƋƵĂƟŽŶƐ�ŽĨ�
ŵŽƟŽŶ͘�^ĞǀĞƌĂů�ĨŽƌĐĞƐ�ĂĐƟŶŐ�ŽŶ�ĂŶ�ŽďũĞĐƚ�ĐĂŶ�ƉƌĞǀĞŶƚ�
ƚŚĞ�ŽďũĞĐƚ�ĨƌŽŵ�ĞŝƚŚĞƌ�ŵŽǀŝŶŐ�Žƌ�ƌŽƚĂƟŶŐ͘�&ŽƌĐĞƐ�ĐĂŶ�

also change the shape of an object. There are many 
other things that forces can do.

In this module, learners will learn how to model the 
ŵŽƟŽŶ�ŽĨ�ŽďũĞĐƚƐ�ƵƐŝŶŐ�ŵĂƚŚĞŵĂƟĐƐ͕�ƵŶĚĞƌƐƚĂŶĚ�
ƚŚĞ�ĞīĞĐƚ�ĨŽƌĐĞƐ�ŚĂǀĞ�ŽŶ�ŽďũĞĐƚƐ͕�ůĞĂƌŶ�ĂďŽƵƚ�ƚŚĞ�
ŝŵƉŽƌƚĂŶƚ�ĐŽŶŶĞĐƟŽŶ�ďĞƚǁĞĞŶ�ĨŽƌĐĞ�ĂŶĚ�ĞŶĞƌŐǇ͕ �
ĂƉƉƌĞĐŝĂƚĞ�ŚŽǁ�ĨŽƌĐĞƐ�ĐĂƵƐĞ�ĚĞĨŽƌŵĂƟŽŶ�ĂŶĚ�
ƵŶĚĞƌƐƚĂŶĚ�ƚŚĞ�ŝŵƉŽƌƚĂŶĐĞ�ŽĨ�EĞǁƚŽŶ Ɛ͛�ůĂǁƐ�ŽĨ�
ŵŽƟŽŶ͘

ϯ͘ϭ�DŽƟŽŶ

dŚŝƐ�ƐĞĐƟŽŶ�ƉƌŽǀŝĚĞƐ�ŬŶŽǁůĞĚŐĞ�ĂŶĚ�ƵŶĚĞƌƐƚĂŶĚŝŶŐ�ŽĨ�
ŬĞǇ�ŝĚĞĂƐ�ƵƐĞĚ�ƚŽ�ĚĞƐĐƌŝďĞ�ĂŶĚ�ĂŶĂůǇƐĞ�ƚŚĞ�ŵŽƟŽŶ�ŽĨ�
objects in both one-dimension and in two-dimensions. 
/ƚ�ĂůƐŽ�ƉƌŽǀŝĚĞƐ�ůĞĂƌŶĞƌƐ�ǁŝƚŚ�ŽƉƉŽƌƚƵŶŝƟĞƐ�ƚŽ�ĚĞǀĞůŽƉ�
ƚŚĞŝƌ�ĂŶĂůǇƟĐĂů�ĂŶĚ�ĞǆƉĞƌŝŵĞŶƚĂů�ƐŬŝůůƐ͘�

dŚĞ�ŵŽƟŽŶ�ŽĨ�Ă�ǀĂƌŝĞƚǇ�ŽĨ�ŽďũĞĐƚƐ�ĐĂŶ�ďĞ�ĂŶĂůǇƐĞĚ�
using ICT or data-logging techniques (HSW3). Learners 

also have the opportunity to analyse and interpret 
ĞǆƉĞƌŝŵĞŶƚĂů�ĚĂƚĂ�ďǇ�ƌĞĐŽŐŶŝƐŝŶŐ�ƌĞůĂƟŽŶƐŚŝƉƐ�
ďĞƚǁĞĞŶ�ƉŚǇƐŝĐĂů�ƋƵĂŶƟƟĞƐ�;,^tϱͿ͘�dŚĞ�ĂŶĂůǇƐŝƐ�
ŽĨ�ŵŽƟŽŶ�ŐŝǀĞƐ�ŵĂŶǇ�ŽƉƉŽƌƚƵŶŝƟĞƐ�ƚŽ�ůŝŶŬ�ƚŽ�,Žǁ�
^ĐŝĞŶĐĞ�tŽƌŬƐ͘��ǆĂŵƉůĞƐ�ƌĞůĂƚĞ�ƚŽ�ĚĞƚĞĐƟŶŐ�ƚŚĞ�ƐƉĞĞĚ�
of moving vehicles, stopping distances and freefall 
(HSW2, 9, 10, 11, 12).

ϯ͘ϭ͘ϭ�<ŝŶĞŵĂƟĐƐ
>ĞĂƌŶŝŶŐ�ŽƵƚĐŽŵĞƐ �ĚĚŝƟŽŶĂů�ŐƵŝĚĂŶĐĞ

Learners should be able to demonstrate and 
apply their knowledge and understanding of:

;ĂͿ displacement, instantaneous speed, average 
ƐƉĞĞĚ͕�ǀĞůŽĐŝƚǇ�ĂŶĚ�ĂĐĐĞůĞƌĂƟŽŶ

M0.1, M1.4, M3.7, M3.9
HSW10, 12

;ďͿ ŐƌĂƉŚŝĐĂů�ƌĞƉƌĞƐĞŶƚĂƟŽŶƐ�ŽĨ�ĚŝƐƉůĂĐĞŵĞŶƚ͕�
ƐƉĞĞĚ͕�ǀĞůŽĐŝƚǇ�ĂŶĚ�ĂĐĐĞůĞƌĂƟŽŶ

M3.6
,^tϯ�hƐŝŶŐ�ĚĂƚĂͲůŽŐŐĞƌƐ�ƚŽ�ĂŶĂůǇƐĞ�ŵŽƟŽŶ͘

;ĐͿ �ŝƐƉůĂĐĞŵĞŶƚʹƟŵĞ�ŐƌĂƉŚƐ͖�ǀĞůŽĐŝƚǇ�ŝƐ�ŐƌĂĚŝĞŶƚ M3.4, M3.7

;ĚͿ sĞůŽĐŝƚǇʹƟŵĞ�ŐƌĂƉŚƐ͖�ĂĐĐĞůĞƌĂƟŽŶ�ŝƐ�ŐƌĂĚŝĞŶƚ͖�
displacement is area under graph.

>ĞĂƌŶĞƌƐ�ǁŝůů�ĂůƐŽ�ďĞ�ĞǆƉĞĐƚĞĚ�ƚŽ�ĞƐƟŵĂƚĞ�ƚŚĞ�ĂƌĞĂ�
under non-linear graphs.
M3.5, M4.3
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ϯ͘ϭ͘Ϯ�>ŝŶĞĂƌ�ŵŽƟŽŶ
>ĞĂƌŶŝŶŐ�ŽƵƚĐŽŵĞƐ �ĚĚŝƟŽŶĂů�ŐƵŝĚĂŶĐĞ

Learners should be able to demonstrate and 
apply their knowledge and understanding of:

;ĂͿ ;ŝͿ� �ƚŚĞ�ĞƋƵĂƟŽŶƐ�ŽĨ�ŵŽƟŽŶ�ĨŽƌ�ĐŽŶƐƚĂŶƚ�
ĂĐĐĞůĞƌĂƟŽŶ�ŝŶ�Ă�ƐƚƌĂŝŐŚƚ�ůŝŶĞ͕�ŝŶĐůƵĚŝŶŐ�
ŵŽƟŽŶ�ŽĨ�ďŽĚŝĞƐ�ĨĂůůŝŶŐ�ŝŶ�Ă�ƵŶŝĨŽƌŵ�
ŐƌĂǀŝƚĂƟŽŶĂů�ĮĞůĚ�ǁŝƚŚŽƵƚ�Ăŝƌ�ƌĞƐŝƐƚĂŶĐĞ

 v u at= +  ( )s u v t2
1

= +

 s ut at2
1 2

= +  v u as22 2
= +

M2.2, M2.4, M3.3
HSW9

;ŝŝͿ  techniques and procedures used to 
ŝŶǀĞƐƟŐĂƚĞ�ƚŚĞ�ŵŽƟŽŶ�ĂŶĚ�ĐŽůůŝƐŝŽŶƐ�ŽĨ�
objects 

PAG1 Apparatus may include trolleys, air-track 
ŐůŝĚĞƌƐ͕�ƟĐŬĞƌ�ƟŵĞƌƐ͕�ůŝŐŚƚ�ŐĂƚĞƐ͕�ĚĂƚĂͲůŽŐŐĞƌƐ�ĂŶĚ�
video techniques.
HSW4, 9, 10

;ďͿ ;ŝͿ� ĂĐĐĞůĞƌĂƟŽŶ�g of free fall 

;ŝŝͿ  techniques and procedures used to 
ĚĞƚĞƌŵŝŶĞ�ƚŚĞ�ĂĐĐĞůĞƌĂƟŽŶ�ŽĨ�ĨƌĞĞ�
fall using trapdoor and electromagnet 
ĂƌƌĂŶŐĞŵĞŶƚ�Žƌ�ůŝŐŚƚ�ŐĂƚĞƐ�ĂŶĚ�ƟŵĞƌ

PAG1 
,^tϰ͕�ϱ͕�ϳ��ĞƚĞƌŵŝŶŝŶŐ�g in the laboratory.

;ĐͿ ƌĞĂĐƟŽŶ�ƟŵĞ�ĂŶĚ�ƚŚŝŶŬŝŶŐ�ĚŝƐƚĂŶĐĞ͖�ďƌĂŬŝŶŐ�
distance and stopping distance for a vehicle.

HSW5, 9, 10, 11, 12

ϯ͘ϭ͘ϯ�WƌŽũĞĐƟůĞ�ŵŽƟŽŶ
>ĞĂƌŶŝŶŐ�ŽƵƚĐŽŵĞƐ �ĚĚŝƟŽŶĂů�ŐƵŝĚĂŶĐĞ

Learners should be able to demonstrate and 
apply their knowledge and understanding of:

;ĂͿ ŝŶĚĞƉĞŶĚĞŶĐĞ�ŽĨ�ƚŚĞ�ǀĞƌƟĐĂů�ĂŶĚ�ŚŽƌŝǌŽŶƚĂů�
ŵŽƟŽŶ�ŽĨ�Ă�ƉƌŽũĞĐƟůĞ

;ďͿ ƚǁŽͲĚŝŵĞŶƐŝŽŶĂů�ŵŽƟŽŶ�ŽĨ�Ă�ƉƌŽũĞĐƟůĞ�ǁŝƚŚ�
ĐŽŶƐƚĂŶƚ�ǀĞůŽĐŝƚǇ�ŝŶ�ŽŶĞ�ĚŝƌĞĐƟŽŶ�ĂŶĚ�ĐŽŶƐƚĂŶƚ�
ĂĐĐĞůĞƌĂƟŽŶ�ŝŶ�Ă�ƉĞƌƉĞŶĚŝĐƵůĂƌ�ĚŝƌĞĐƟŽŶ͘

M0.6, M4.5
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ϯ͘Ϯ�&ŽƌĐĞƐ�ŝŶ�ĂĐƟŽŶ

dŚŝƐ�ƐĞĐƟŽŶ�ƉƌŽǀŝĚĞƐ�ŬŶŽǁůĞĚŐĞ�ĂŶĚ�ƵŶĚĞƌƐƚĂŶĚŝŶŐ�ŽĨ�
ƚŚĞ�ŵŽƟŽŶ�ŽĨ�ĂŶ�ŽďũĞĐƚ�ǁŚĞŶ�ŝƚ�ĞǆƉĞƌŝĞŶĐĞƐ�ƐĞǀĞƌĂů�
forces and also the equilibrium of an object. Learners 
ǁŝůů�ĂůƐŽ�ůĞĂƌŶ�ŚŽǁ�ƉƌĞƐƐƵƌĞ�ĚŝīĞƌĞŶĐĞƐ�ŐŝǀĞ�ƌŝƐĞ�ƚŽ�ĂŶ�
upthrust�ŽŶ�ĂŶ�ŽďũĞĐƚ�ŝŶ�Ă�ŇƵŝĚ͘�

dŚĞƌĞ�ĂƌĞ�ŽƉƉŽƌƚƵŶŝƟĞƐ�ƚŽ�ĐŽŶƐŝĚĞƌ�ĐŽŶƚĞŵƉŽƌĂƌǇ�
ĂƉƉůŝĐĂƟŽŶƐ�ŽĨ�ƚĞƌŵŝŶĂů�ǀĞůŽĐŝƚǇ͕ �ŵŽŵĞŶƚƐ͕�ĐŽƵƉůĞƐ͕�
ƉƌĞƐƐƵƌĞ͕�ĂŶĚ��ƌĐŚŝŵĞĚĞƐ�ƉƌŝŶĐŝƉůĞ�;,^tϲ͕�ϳ͕�ϵ͕�
11, 12).

Experimental work must play a pivotal role in the 
ĂĐƋƵŝƐŝƟŽŶ�ŽĨ�ŬĞǇ�ĐŽŶĐĞƉƚƐ�ĂŶĚ�ƐŬŝůůƐ�;,^tϰͿ͘

ϯ͘Ϯ͘ϭ��ǇŶĂŵŝĐƐ
>ĞĂƌŶŝŶŐ�ŽƵƚĐŽŵĞƐ �ĚĚŝƟŽŶĂů�ŐƵŝĚĂŶĐĞ

Learners should be able to demonstrate and 
apply their knowledge and understanding of:

;ĂͿ net force = mass =�ĂĐĐĞůĞƌĂƟŽŶ͖�F = ma Learners will also be expected to recall this 
ĞƋƵĂƟŽŶ͘�
M1.1

;ďͿ the newton as the unit of force

;ĐͿ ǁĞŝŐŚƚ�ŽĨ�ĂŶ�ŽďũĞĐƚ͖�W = mg Learners will also be expected to recall this 
ĞƋƵĂƟŽŶ͘

;ĚͿ the terms tension, normal contact force, upthrust 
ĂŶĚ�ĨƌŝĐƟŽŶ

;ĞͿ free-body diagrams

;ĨͿ ŽŶĞͲ�ĂŶĚ�ƚǁŽͲĚŝŵĞŶƐŝŽŶĂů�ŵŽƟŽŶ�ƵŶĚĞƌ�
constant force.

ϯ͘Ϯ͘Ϯ�DŽƟŽŶ�ǁŝƚŚ�ŶŽŶͲƵŶŝĨŽƌŵ�ĂĐĐĞůĞƌĂƟŽŶ
>ĞĂƌŶŝŶŐ�ŽƵƚĐŽŵĞƐ �ĚĚŝƟŽŶĂů�ŐƵŝĚĂŶĐĞ

Learners should be able to demonstrate and 
apply their knowledge and understanding of:

;ĂͿ ĚƌĂŐ�ĂƐ�ƚŚĞ�ĨƌŝĐƟŽŶĂů�ĨŽƌĐĞ�ĞǆƉĞƌŝĞŶĐĞĚ�ďǇ�ĂŶ�
ŽďũĞĐƚ�ƚƌĂǀĞůůŝŶŐ�ƚŚƌŽƵŐŚ�Ă�ŇƵŝĚ

;ďͿ ĨĂĐƚŽƌƐ�ĂīĞĐƟŶŐ�ĚƌĂŐ�ĨŽƌ�ĂŶ�ŽďũĞĐƚ�ƚƌĂǀĞůůŝŶŐ�
through air

HSW6

;ĐͿ ŵŽƟŽŶ�ŽĨ�ŽďũĞĐƚƐ�ĨĂůůŝŶŐ�ŝŶ�Ă�ƵŶŝĨŽƌŵ�
ŐƌĂǀŝƚĂƟŽŶĂů�ĮĞůĚ�ŝŶ�ƚŚĞ�ƉƌĞƐĞŶĐĞ�ŽĨ�ĚƌĂŐ

HSW9

;ĚͿ ;ŝͿ  terminal velocity HSW1, 5

;ŝŝͿ  techniques and procedures used to 
ĚĞƚĞƌŵŝŶĞ�ƚĞƌŵŝŶĂů�ǀĞůŽĐŝƚǇ�ŝŶ�ŇƵŝĚƐ͘

PAG1 e.g. ball-bearing in a viscous liquid or cones in 
air. 
,^tϰ�/ŶǀĞƐƟŐĂƟŶŐ�ĨĂĐƚŽƌƐ�ĂīĞĐƟŶŐ�ƚĞƌŵŝŶĂů�
velocity.
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ϯ͘Ϯ͘ϯ��ƋƵŝůŝďƌŝƵŵ
>ĞĂƌŶŝŶŐ�ŽƵƚĐŽŵĞƐ �ĚĚŝƟŽŶĂů�ŐƵŝĚĂŶĐĞ

Learners should be able to demonstrate and 
apply their knowledge and understanding of:

;ĂͿ moment of force

;ďͿ ĐŽƵƉůĞ͖�ƚŽƌƋƵĞ�ŽĨ�Ă�ĐŽƵƉůĞ

;ĐͿ the principle of moments

;ĚͿ ĐĞŶƚƌĞ�ŽĨ�ŵĂƐƐ͖�ĐĞŶƚƌĞ�ŽĨ�ŐƌĂǀŝƚǇ͖�ĞǆƉĞƌŝŵĞŶƚĂů�
ĚĞƚĞƌŵŝŶĂƟŽŶ�ŽĨ�ĐĞŶƚƌĞ�ŽĨ�ŐƌĂǀŝƚǇ

;ĞͿ ĞƋƵŝůŝďƌŝƵŵ�ŽĨ�ĂŶ�ŽďũĞĐƚ�ƵŶĚĞƌ�ƚŚĞ�ĂĐƟŽŶ�ŽĨ�
forces and torques

;ĨͿ ĐŽŶĚŝƟŽŶ�ĨŽƌ�ĞƋƵŝůŝďƌŝƵŵ�ŽĨ�ƚŚƌĞĞ�ĐŽƉůĂŶĂƌ�
ĨŽƌĐĞƐ͖�ƚƌŝĂŶŐůĞ�ŽĨ�ĨŽƌĐĞƐ͘

M4.1, M4.2, M4.4

ϯ͘Ϯ͘ϰ��ĞŶƐŝƚǇ�ĂŶĚ�ƉƌĞƐƐƵƌĞ
>ĞĂƌŶŝŶŐ�ŽƵƚĐŽŵĞƐ �ĚĚŝƟŽŶĂů�ŐƵŝĚĂŶĐĞ

Learners should be able to demonstrate and 
apply their knowledge and understanding of:

;ĂͿ ĚĞŶƐŝƚǇ͖� V
m

t = M0.1, M4.3

;ďͿ ƉƌĞƐƐƵƌĞ͖�p A
F

=  for solids, liquids and gases

;ĐͿ p h gt= ; ƵƉƚŚƌƵƐƚ�ŽŶ�ĂŶ�ŽďũĞĐƚ�ŝŶ�Ă�ŇƵŝĚ͖�
Archimedes’ principle.

M2.1
,^tϰ͕�ϳ͕�ϭϭ
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ϯ͘ϯ�tŽƌŬ͕�ĞŶĞƌŐǇ�ĂŶĚ�ƉŽǁĞƌ

Words like energy, power and work have very precise 
ŵĞĂŶŝŶŐ�ŝŶ�ƉŚǇƐŝĐƐ͘�/Ŷ�ƚŚŝƐ�ƐĞĐƟŽŶ�ƚŚĞ�ŝŵƉŽƌƚĂŶƚ�ůŝŶŬ�
between work done and energy is explored. Learners 
have the opportunity to apply the important principle 
ŽĨ�ĐŽŶƐĞƌǀĂƟŽŶ�ŽĨ�ĞŶĞƌŐǇ�ƚŽ�Ă�ƌĂŶŐĞ�ŽĨ�ƐŝƚƵĂƟŽŶƐ͘�dŚĞ�

analysis of energy transfers provides the opportunity 
ĨŽƌ�ĐĂůĐƵůĂƟŽŶƐ�ŽĨ�ĞĸĐŝĞŶĐǇ�ĂŶĚ�ƚŚĞ�ƐƵďƐĞƋƵĞŶƚ�
ĞǀĂůƵĂƟŽŶ�ŽĨ�ŝƐƐƵĞƐ�ƌĞůĂƟŶŐ�ƚŽ�ƚŚĞ�ŝŶĚŝǀŝĚƵĂů�ĂŶĚ�
ƐŽĐŝĞƚǇ�;,^tϮ͕�ϱ͕�ϴ͕�ϵ͕�ϭϬ͕�ϭϭ͕�ϭϮͿ͘

ϯ͘ϯ͘ϭ�tŽƌŬ�ĂŶĚ�ĐŽŶƐĞƌǀĂƟŽŶ�ŽĨ�ĞŶĞƌŐǇ
>ĞĂƌŶŝŶŐ�ŽƵƚĐŽŵĞƐ �ĚĚŝƟŽŶĂů�ŐƵŝĚĂŶĐĞ

Learners should be able to demonstrate and 
apply their knowledge and understanding of:

;ĂͿ ǁŽƌŬ�ĚŽŶĞ�ďǇ�Ă�ĨŽƌĐĞ͖�ƚŚĞ�ƵŶŝƚ�ũŽƵůĞ

;ďͿ W = Fx cos i  for work done by a force

;ĐͿ ƚŚĞ�ƉƌŝŶĐŝƉůĞ�ŽĨ�ĐŽŶƐĞƌǀĂƟŽŶ�ŽĨ�ĞŶĞƌŐǇ HSW2

;ĚͿ ĞŶĞƌŐǇ�ŝŶ�ĚŝīĞƌĞŶƚ�ĨŽƌŵƐ͖�ƚƌĂŶƐĨĞƌ�ĂŶĚ�
ĐŽŶƐĞƌǀĂƟŽŶ

;ĞͿ transfer of energy is equal to work done.

ϯ͘ϯ͘Ϯ�<ŝŶĞƟĐ�ĂŶĚ�ƉŽƚĞŶƟĂů�ĞŶĞƌŐŝĞƐ
>ĞĂƌŶŝŶŐ�ŽƵƚĐŽŵĞƐ �ĚĚŝƟŽŶĂů�ŐƵŝĚĂŶĐĞ

Learners should be able to demonstrate and 
apply their knowledge and understanding of:

;ĂͿ ŬŝŶĞƟĐ�ĞŶĞƌŐǇ�ŽĨ�ĂŶ�ŽďũĞĐƚ͖�E mv2
1

k
2

= >ĞĂƌŶĞƌƐ�ǁŝůů�ĂůƐŽ�ďĞ�ĞǆƉĞĐƚĞĚ�ƚŽ�ƌĞĐĂůů�ƚŚŝƐ�ĞƋƵĂƟŽŶ�
ĂŶĚ�ĚĞƌŝǀĞ�ŝƚ�ĨƌŽŵ�ĮƌƐƚ�ƉƌŝŶĐŝƉůĞƐ͘ 
M0.5

;ďͿ ŐƌĂǀŝƚĂƟŽŶĂů�ƉŽƚĞŶƟĂů�ĞŶĞƌŐǇ�ŽĨ�ĂŶ�ŽďũĞĐƚ�ŝŶ�Ă�
ƵŶŝĨŽƌŵ�ŐƌĂǀŝƚĂƟŽŶĂů�ĮĞůĚ͖�Ep = mgh

>ĞĂƌŶĞƌƐ�ǁŝůů�ĂůƐŽ�ďĞ�ĞǆƉĞĐƚĞĚ�ƚŽ�ƌĞĐĂůů�ƚŚŝƐ�ĞƋƵĂƟŽŶ�
ĂŶĚ�ĚĞƌŝǀĞ�ŝƚ�ĨƌŽŵ�ĮƌƐƚ�ƉƌŝŶĐŝƉůĞƐ͘

;ĐͿ ƚŚĞ�ĞǆĐŚĂŶŐĞ�ďĞƚǁĞĞŶ�ŐƌĂǀŝƚĂƟŽŶĂů�ƉŽƚĞŶƟĂů�
ĞŶĞƌŐǇ�ĂŶĚ�ŬŝŶĞƟĐ�ĞŶĞƌŐǇ͘

HSW5, 6

ϯ͘ϯ͘ϯ�WŽǁĞƌ
>ĞĂƌŶŝŶŐ�ŽƵƚĐŽŵĞƐ �ĚĚŝƟŽŶĂů�ŐƵŝĚĂŶĐĞ

Learners should be able to demonstrate and 
apply their knowledge and understanding of:

;ĂͿ ƉŽǁĞƌ͖�ƚŚĞ�ƵŶŝƚ�ǁĂƩ͖�P t
W

=

;ďͿ P = Fv Learners will also be expected to derive this 
ĞƋƵĂƟŽŶ�ĨƌŽŵ�ĮƌƐƚ�ƉƌŝŶĐŝƉůĞƐ͘

;ĐͿ ĞĸĐŝĞŶĐǇ�ŽĨ�Ă�ŵĞĐŚĂŶŝĐĂů�ƐǇƐƚĞŵ͖

ĞĸĐŝĞŶĐǇ� %
total input energy

useful output energy
100#=

M0.3
HSW9, 10, 12
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ϯ͘ϰ�DĂƚĞƌŝĂůƐ

dŚŝƐ�ƐĞĐƟŽŶ�ĞǆĂŵŝŶĞƐ�ƚŚĞ�ƉŚǇƐŝĐĂů�ƉƌŽƉĞƌƟĞƐ�ŽĨ�
springs and materials. 

Learners can carry out a range of experimental work 
to enhance their knowledge and skills, including the 

management of risks and analysis of data to provide 
ĞǀŝĚĞŶĐĞ�ĨŽƌ�ƌĞůĂƟŽŶƐŚŝƉƐ�ďĞƚǁĞĞŶ�ƉŚǇƐŝĐĂů�ƋƵĂŶƟƟĞƐ͘�
dŚĞƌĞ�ĂƌĞ�ŽƉƉŽƌƚƵŶŝƟĞƐ�ƚŽ�ĐŽŶƐŝĚĞƌ�ƚŚĞ�ƐĞůĞĐƟŽŶ�ŽĨ�
ĂƉƉƌŽƉƌŝĂƚĞ�ŵĂƚĞƌŝĂůƐ�ĨŽƌ�ƉƌĂĐƟĐĂů�ĂƉƉůŝĐĂƟŽŶƐ� 
;,^tϱ͕�ϲ͕�ϴ͕�ϵ͕�ϭϮͿ͘�

ϯ͘ϰ͘ϭ�^ƉƌŝŶŐƐ
>ĞĂƌŶŝŶŐ�ŽƵƚĐŽŵĞƐ �ĚĚŝƟŽŶĂů�ŐƵŝĚĂŶĐĞ

Learners should be able to demonstrate and 
apply their knowledge and understanding of:

;ĂͿ ƚĞŶƐŝůĞ�ĂŶĚ�ĐŽŵƉƌĞƐƐŝǀĞ�ĚĞĨŽƌŵĂƟŽŶ͖�ĞǆƚĞŶƐŝŽŶ�
and compression

;ďͿ Hooke’s law

;ĐͿ force constant k�ŽĨ�Ă�ƐƉƌŝŶŐ�Žƌ�ǁŝƌĞ͖�F = kx

;ĚͿ ;ŝͿ  force–extension (or compression) graphs 
for springs and wires

M3.2

;ŝŝͿ  techniques and procedures used to 
ŝŶǀĞƐƟŐĂƚĞ�ĨŽƌĐĞʹĞǆƚĞŶƐŝŽŶ�ĐŚĂƌĂĐƚĞƌŝƐƟĐƐ�
for arrangements which may include 
springs, rubber bands, polythene strips.

PAG2
HSW5, 6

ϯ͘ϰ͘Ϯ�DĞĐŚĂŶŝĐĂů�ƉƌŽƉĞƌƟĞƐ�ŽĨ�ŵĂƩĞƌ
>ĞĂƌŶŝŶŐ�ŽƵƚĐŽŵĞƐ �ĚĚŝƟŽŶĂů�ŐƵŝĚĂŶĐĞ

Learners should be able to demonstrate and 
apply their knowledge and understanding of:

;ĂͿ ĨŽƌĐĞʹĞǆƚĞŶƐŝŽŶ�;Žƌ�ĐŽŵƉƌĞƐƐŝŽŶͿ�ŐƌĂƉŚ͖�ǁŽƌŬ�
done is area under graph

M3.1

;ďͿ ĞůĂƐƟĐ�ƉŽƚĞŶƟĂů�ĞŶĞƌŐǇ͖�E Fx2
1

= �͖�E kx2
1 2

= M0.5, M3.12

;ĐͿ ƐƚƌĞƐƐ͕�ƐƚƌĂŝŶ�ĂŶĚ�ƵůƟŵĂƚĞ�ƚĞŶƐŝůĞ�ƐƚƌĞŶŐƚŚ

;ĚͿ ;ŝͿ Young modulus = 
tensile strain
tensile stress ര͕�E f

v
=

M3.1

;ŝŝͿ  techniques and procedures used to 
determine the Young modulus for a metal

PAG2

;ĞͿ ƐƚƌĞƐƐʹƐƚƌĂŝŶ�ŐƌĂƉŚƐ�ĨŽƌ�ƚǇƉŝĐĂů�ĚƵĐƟůĞ͕�ďƌŝƩůĞ�ĂŶĚ�
polymeric materials

M3.2
,^tϴ

;ĨͿ ĞůĂƐƟĐ�ĂŶĚ�ƉůĂƐƟĐ�ĚĞĨŽƌŵĂƟŽŶƐ�ŽĨ�ŵĂƚĞƌŝĂůƐ͘ ,^tϰ͕�ϱ͕�ϵ͕�ϭϮ�/ŶǀĞƐƟŐĂƟŶŐ�ƚŚĞ�ƉƌŽƉĞƌƟĞƐ�ŽĨ�
materials 
PAG2
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ϯ͘ϱ�EĞǁƚŽŶ͛Ɛ�ůĂǁƐ�ŽĨ�ŵŽƟŽŶ�ĂŶĚ�ŵŽŵĞŶƚƵŵ

dŚŝƐ�ƐĞĐƟŽŶ�ƉƌŽǀŝĚĞƐ�ŬŶŽǁůĞĚŐĞ�ĂŶĚ�ƵŶĚĞƌƐƚĂŶĚŝŶŐ�ŽĨ�
EĞǁƚŽŶ Ɛ͛�ůĂǁƐ�ʹ�ĨƵŶĚĂŵĞŶƚĂů�ůĂǁƐ�ƚŚĂƚ�ĐĂŶ�ďĞ�ƵƐĞĚ�ƚŽ�
ƉƌĞĚŝĐƚ�ƚŚĞ�ŵŽƟŽŶ�ŽĨ�Ăůů�ĐŽůůŝĚŝŶŐ�Žƌ�ŝŶƚĞƌĂĐƟŶŐ�ŽďũĞĐƚƐ�
ŝŶ�ĂƉƉůŝĐĂƟŽŶƐ�ƐƵĐŚ�ĂƐ�ƐƉŽƌƚ�;,^tϭ͕�ϮͿ͘�EĞǁƚŽŶ Ɛ͛�ůĂǁ�
can also be used to understand some of the safety 
features in cars, such as air bags, and to evaluate the 
ďĞŶĞĮƚƐ�ĂŶĚ�ƌŝƐŬƐ�ŽĨ�ƐƵĐŚ�ĨĞĂƚƵƌĞƐ�;,^tϵͿ͘�>ĞĂƌŶĞƌƐ�
ƐŚŽƵůĚ�ďĞ�ĂǁĂƌĞ�ƚŚĂƚ�ƚŚĞ�ŝŶƚƌŽĚƵĐƟŽŶ�ŽĨ�ŵĂŶĚĂƚŽƌǇ�

ƐĂĨĞƚǇ�ĨĞĂƚƵƌĞƐ�ŝŶ�ĐĂƌƐ�ŝƐ�Ă�ĐŽŶƐĞƋƵĞŶĐĞ�ŽĨ�ƚŚĞ�ƐĐŝĞŶƟĮĐ�
community analysing the forces involved in collisions 
ĂŶĚ�ŝŶǀĞƐƟŐĂƟŶŐ�ƉŽƚĞŶƟĂů�ƐŽůƵƟŽŶƐ�ƚŽ�ƌĞĚƵĐĞ�ƚŚĞ�
likelihood of personal injury (HSW10, 11, 12).

dŚĞƌĞ�ĂƌĞ�ŵĂŶǇ�ŽƉƉŽƌƚƵŶŝƟĞƐ�ĨŽƌ�ůĞĂƌŶĞƌƐ�ƚŽ�ĐĂƌƌǇ�
out experimental work and analyse data using ICT 
techniques (HSW3).

ϯ͘ϱ͘ϭ�EĞǁƚŽŶ͛Ɛ�ůĂǁƐ�ŽĨ�ŵŽƟŽŶ
>ĞĂƌŶŝŶŐ�ŽƵƚĐŽŵĞƐ �ĚĚŝƟŽŶĂů�ŐƵŝĚĂŶĐĞ

Learners should be able to demonstrate and 
apply their knowledge and understanding of:

;ĂͿ EĞǁƚŽŶ Ɛ͛�ƚŚƌĞĞ�ůĂǁƐ�ŽĨ�ŵŽƟŽŶ ,^tϳ

;ďͿ ůŝŶĞĂƌ�ŵŽŵĞŶƚƵŵ͖�p = mv͖�ǀĞĐƚŽƌ�ŶĂƚƵƌĞ�ŽĨ�
momentum

;ĐͿ ŶĞƚ�ĨŽƌĐĞ�с�ƌĂƚĞ�ŽĨ�ĐŚĂŶŐĞ�ŽĨ�ŵŽŵĞŶƚƵŵ͖

F
t
p
T

T
=

Learners are expected to know that F = ma is a 
ƐƉĞĐŝĂů�ĐĂƐĞ�ŽĨ�ƚŚŝƐ�ĞƋƵĂƟŽŶ͘�
HSW9, 10 
M2.1, M3.9

;ĚͿ ŝŵƉƵůƐĞ�ŽĨ�Ă�ĨŽƌĐĞ͖�ŝŵƉƵůƐĞ�с�F tT

;ĞͿ ŝŵƉƵůƐĞ�ŝƐ�ĞƋƵĂů�ƚŽ�ƚŚĞ�ĂƌĞĂ�ƵŶĚĞƌ�Ă�ĨŽƌĐĞʹƟŵĞ�
graph.

>ĞĂƌŶĞƌƐ�ǁŝůů�ĂůƐŽ�ďĞ�ĞǆƉĞĐƚĞĚ�ƚŽ�ĞƐƟŵĂƚĞ�ƚŚĞ�ĂƌĞĂ�
under non-linear graphs. 

HSW3 Using a spreadsheet to determine impulse 
from F–t graph.

M3.8, M4.3

ϯ͘ϱ͘Ϯ��ŽůůŝƐŝŽŶƐ
>ĞĂƌŶŝŶŐ�ŽƵƚĐŽŵĞƐ �ĚĚŝƟŽŶĂů�ŐƵŝĚĂŶĐĞ

Learners should be able to demonstrate and 
apply their knowledge and understanding of:

;ĂͿ ƚŚĞ�ƉƌŝŶĐŝƉůĞ�ŽĨ�ĐŽŶƐĞƌǀĂƟŽŶ�ŽĨ�ŵŽŵĞŶƚƵŵ ,^tϳ

;ďͿ ĐŽůůŝƐŝŽŶƐ�ĂŶĚ�ŝŶƚĞƌĂĐƟŽŶ�ŽĨ�ďŽĚŝĞƐ�ŝŶ�ŽŶĞ�
dimension and in two dimensions

Two-dimensional problems will only be assessed at 
A level. HSW11, 12

;ĐͿ ƉĞƌĨĞĐƚůǇ�ĞůĂƐƟĐ�ĐŽůůŝƐŝŽŶ�ĂŶĚ�ŝŶĞůĂƐƟĐ�ĐŽůůŝƐŝŽŶ͘ HSW1, 2, 6
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DŽĚƵůĞ�ϰ͗��ůĞĐƚƌŽŶƐ͕�ǁĂǀĞƐ�ĂŶĚ�ƉŚŽƚŽŶƐ

dŚĞ�Ăŝŵ�ŽĨ�ƚŚŝƐ�ŵŽĚƵůĞ�ŝƐ�ƚŽ�ƵůƟŵĂƚĞůǇ�ŝŶƚƌŽĚƵĐĞ�ŬĞǇ�
ŝĚĞĂƐ�ŽĨ�ƋƵĂŶƚƵŵ�ƉŚǇƐŝĐƐ͘��ůĞĐƚƌŽŵĂŐŶĞƟĐ�ǁĂǀĞƐ� 
(e.g. light) have a dual nature. They exhibit both wave 
ĂŶĚ�ƉĂƌƟĐůĞͲůŝŬĞ�ďĞŚĂǀŝŽƵƌ͘ �dŚĞ�ǁĂǀĞʹƉĂƌƟĐůĞ�ĚƵĂů�
ŶĂƚƵƌĞ�ŝƐ�ĂůƐŽ�ĨŽƵŶĚ�ƚŽ�ďĞ�ĐŚĂƌĂĐƚĞƌŝƐƟĐ�ŽĨ�Ăůů�ƉĂƌƟĐůĞƐ�
(e.g. electrons).

�ĞĨŽƌĞ�ĂŶǇ�ƐŽƉŚŝƐƟĐĂƚĞĚ�ǁŽƌŬ�ĐĂŶ�ďĞ�ĚŽŶĞ�ŽŶ�
quantum physics, learners need to appreciate what 
electrons are and how they behave in electrical 
ĐŝƌĐƵŝƚƐ͘���ďĂƐŝĐ�ƵŶĚĞƌƐƚĂŶĚŝŶŐ�ŽĨ�ǁĂǀĞ�ƉƌŽƉĞƌƟĞƐ�ŝƐ�
also required.

In this module, learners will learn about electrons, 
ĞůĞĐƚƌŝĐ�ĐƵƌƌĞŶƚ͕�ĞůĞĐƚƌŝĐĂů�ĐŝƌĐƵŝƚƐ͕�ǁĂǀĞ�ƉƌŽƉĞƌƟĞƐ͕�
ĞůĞĐƚƌŽŵĂŐŶĞƟĐ�ǁĂǀĞƐ�ĂŶĚ͕�ŽĨ�ĐŽƵƌƐĞ͕�ƋƵĂŶƚƵŵ�
physics.

Learners have the opportunity to appreciate how 
ƐĐŝĞŶƟĮĐ�ŝĚĞĂƐ�ŽĨ�ƋƵĂŶƚƵŵ�ƉŚǇƐŝĐƐ�ĚĞǀĞůŽƉĞĚ�
ŽǀĞƌ�ƟŵĞ�;,^tϳͿ�ĂŶĚ�ƚŚĞŝƌ�ǀĂůŝĚŝƚǇ�ƌĞƐƚĞĚ�ŽŶ�ƚŚĞ�
ĨŽƵŶĚĂƟŽŶƐ�ŽĨ�ĞǆƉĞƌŝŵĞŶƚĂů�ǁŽƌŬ�;,^tϭ�ĂŶĚ�,^tϮͿ͘

ϰ͘ϭ��ŚĂƌŐĞ�ĂŶĚ�ĐƵƌƌĞŶƚ

dŚŝƐ�ƐŚŽƌƚ�ƐĞĐƟŽŶ�ŝŶƚƌŽĚƵĐĞƐ�ƚŚĞ�ŝĚĞĂƐ�ŽĨ�ĐŚĂƌŐĞ�ĂŶĚ�
ĐƵƌƌĞŶƚ͘�hŶĚĞƌƐƚĂŶĚŝŶŐ�ĞůĞĐƚƌŝĐ�ĐƵƌƌĞŶƚ�ŝƐ�ĞƐƐĞŶƟĂů�
ǁŚĞŶ�ĚĞĂůŝŶŐ�ǁŝƚŚ�ĞůĞĐƚƌŝĐĂů�ĐŝƌĐƵŝƚƐ͘�dŚŝƐ�ƐĞĐƟŽŶ�ĚŽĞƐ�
ŶŽƚ�ůĞŶĚ�ŝƚƐĞůĨ�ƚŽ�ƉƌĂĐƟĐĂů�ǁŽƌŬ�ďƵƚ�ƚŽ�ŝŶƚƌŽĚƵĐŝŶŐ�

ŝŵƉŽƌƚĂŶƚ�ŝĚĞĂƐ͘�dŚĞ�ĐŽŶƟŶƵŝƚǇ�ĞƋƵĂƟŽŶ�;I = Anev) 
ŝƐ�ĚĞǀĞůŽƉĞĚ�ƵƐŝŶŐ�ƚŚĞƐĞ�ŬĞǇ�ŝĚĞĂƐ͘�dŚŝƐ�ƐĞĐƟŽŶ�
concludes with categorising all materials in terms of 
their ability to conduct.

ϰ͘ϭ͘ϭ��ŚĂƌŐĞ
>ĞĂƌŶŝŶŐ�ŽƵƚĐŽŵĞƐ �ĚĚŝƟŽŶĂů�ŐƵŝĚĂŶĐĞ

Learners should be able to demonstrate and 
apply their knowledge and understanding of:

;ĂͿ ĞůĞĐƚƌŝĐ�ĐƵƌƌĞŶƚ�ĂƐ�ƌĂƚĞ�ŽĨ�ŇŽǁ�ŽĨ�ĐŚĂƌŐĞ͖� I
t
Q
T
T

=  

;ďͿ the coulomb as the unit of charge

;ĐͿ the elementary charge e equals 1.6 = 10–19 C Learners will be expected to know that an electron 
has charge –e and a proton a charge +e. 
,^tϳ

;ĚͿ ŶĞƚ�ĐŚĂƌŐĞ�ŽŶ�Ă�ƉĂƌƟĐůĞ�Žƌ�ĂŶ�ŽďũĞĐƚ�ŝƐ�ƋƵĂŶƟƐĞĚ�
ĂŶĚ�Ă�ŵƵůƟƉůĞ�ŽĨ�e

;ĞͿ current as the movement of electrons in metals 
and movement of ions in electrolytes

,^tϳ

;ĨͿ ĐŽŶǀĞŶƟŽŶĂů�ĐƵƌƌĞŶƚ�ĂŶĚ�ĞůĞĐƚƌŽŶ�ŇŽǁ ,^tϳ

;ŐͿ <ŝƌĐŚŚŽī Ɛ͛�ĮƌƐƚ�ůĂǁ͖�ĐŽŶƐĞƌǀĂƟŽŶ�ŽĨ�ĐŚĂƌŐĞ͘
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ϰ͘ϭ͘Ϯ�DĞĂŶ�ĚƌŝŌ�ǀĞůŽĐŝƚǇ
>ĞĂƌŶŝŶŐ�ŽƵƚĐŽŵĞƐ �ĚĚŝƟŽŶĂů�ŐƵŝĚĂŶĐĞ

Learners should be able to demonstrate and 
apply their knowledge and understanding of:

;ĂͿ ŵĞĂŶ�ĚƌŝŌ�ǀĞůŽĐŝƚǇ�ŽĨ�ĐŚĂƌŐĞ�ĐĂƌƌŝĞƌƐ

;ďͿ I = Anev, where n is the number density of 
charge carriers

M0.2

;ĐͿ ĚŝƐƟŶĐƟŽŶ�ďĞƚǁĞĞŶ�ĐŽŶĚƵĐƚŽƌƐ͕�ƐĞŵŝĐŽŶĚƵĐƚŽƌƐ�
and insulators in terms of n.

HSW1, 2

ϰ͘Ϯ��ŶĞƌŐǇ͕�ƉŽǁĞƌ�ĂŶĚ�ƌĞƐŝƐƚĂŶĐĞ

dŚŝƐ�ƐĞĐƟŽŶ�ƉƌŽǀŝĚĞƐ�ŬŶŽǁůĞĚŐĞ�ĂŶĚ�ƵŶĚĞƌƐƚĂŶĚŝŶŐ�
ŽĨ�ĞůĞĐƚƌŝĐĂů�ƐǇŵďŽůƐ͕�ĞůĞĐƚƌŽŵŽƟǀĞ�ĨŽƌĐĞ͕�ƉŽƚĞŶƟĂů�
ĚŝīĞƌĞŶĐĞ͕�ƌĞƐŝƐƟǀŝƚǇ�ĂŶĚ�ƉŽǁĞƌ͘ �dŚĞ�ƐĐŝĞŶƟĮĐ�
vocabulary developed here is a prerequisite for 
understanding electrical circuits in ϰ͘ϯ.

There is a desire to use energy saving devices, such as 
LED lamps, in homes. Learners have the opportunity 
to understand the link between environmental 
ĚĂŵĂŐĞ�ĨƌŽŵ�ƉŽǁĞƌ�ƐƚĂƟŽŶƐ�ĂŶĚ�ƚŚĞ�ŝŵƉĞƚƵƐ�ƚŽ�ƵƐĞ�

energy saving devices in the home (HSW10) and how 
customers can make informed decisions when buying 
ĚŽŵĞƐƟĐ�ĂƉƉůŝĂŶĐĞƐ�;,^tϭϮͿ͘

dŚĞƌĞ�ĂƌĞ�ŵĂŶǇ�ŽƉƉŽƌƚƵŶŝƟĞƐ�ĨŽƌ�ůĞĂƌŶĞƌƐ�ƚŽ�ƵƐĞ�
ƐƉƌĞĂĚƐŚĞĞƚƐ�ŝŶ�ƚŚĞ�ĂŶĂůǇƐŝƐ�ĂŶĚ�ƉƌĞƐĞŶƚĂƟŽŶ�ŽĨ�ĚĂƚĂ�
;,^tϯͿ͕�ƚŽ�ĐĂƌƌǇ�ŽƵƚ�ƉƌĂĐƟĐĂů�ĂĐƟǀŝƟĞƐ�ƚŽ�ƵŶĚĞƌƐƚĂŶĚ�
ĐŽŶĐĞƉƚƐ�;,^tϰͿ�ĂŶĚ�ƚŽ�ĂŶĂůǇƐĞ�ĚĂƚĂ�ƚŽ�ĮŶĚ�
ƌĞůĂƟŽŶƐŚŝƉƐ�ďĞƚǁĞĞŶ�ƉŚǇƐŝĐĂů�ƋƵĂŶƟƟĞƐ�;,^tϱͿ͘

ϰ͘Ϯ͘ϭ��ŝƌĐƵŝƚ�ƐǇŵďŽůƐ
>ĞĂƌŶŝŶŐ�ŽƵƚĐŽŵĞƐ �ĚĚŝƟŽŶĂů�ŐƵŝĚĂŶĐĞ

Learners should be able to demonstrate and 
apply their knowledge and understanding of:

;ĂͿ circuit symbols �Ɛ�ƐĞƚ�ŽƵƚ�ŝŶ��^��ƉƵďůŝĐĂƟŽŶ�Signs, Symbols and 
^ǇƐƚĞŵĂƟĐƐ�;dŚĞ��^���ŽŵƉĂŶŝŽŶ�ƚŽ�ϭϲʹϭϵ�^ĐŝĞŶĐĞ͕�
ϮϬϬϬͿ͘
,^tϴ

;ďͿ circuit diagrams using these symbols.

ϰ͘Ϯ͘Ϯ��͘ŵ͘Ĩ͘ �ĂŶĚ�Ɖ͘Ě
>ĞĂƌŶŝŶŐ�ŽƵƚĐŽŵĞƐ �ĚĚŝƟŽŶĂů�ŐƵŝĚĂŶĐĞ

Learners should be able to demonstrate and 
apply their knowledge and understanding of:

;ĂͿ ƉŽƚĞŶƟĂů�ĚŝīĞƌĞŶĐĞ�;Ɖ͘Ě͘Ϳ͖�ƚŚĞ�ƵŶŝƚ�ǀŽůƚ

;ďͿ ĞůĞĐƚƌŽŵŽƟǀĞ�ĨŽƌĐĞ�;Ğ͘ŵ͘Ĩ͘ Ϳ�ŽĨ�Ă�ƐŽƵƌĐĞ�ƐƵĐŚ�ĂƐ�Ă�
cell or a power supply

Epsilon is used as the symbol for e.m.f. to avoid 
confusion with E which is used for energy and 
ĞůĞĐƚƌŝĐ�ĮĞůĚ͘�dŚĞ��^��ŐƵŝĚĞ�͚^ŝŐŶƐ�ƐǇŵďŽůƐ�ĂŶĚ�
ƐǇƐƚĞŵĂƟĐƐ͛�ĚĞƚĂŝůƐ���ĂƐ�ƚŚĞ�ĐŽƌƌĞĐƚ�ƐǇŵďŽů�ĨŽƌ�Ğ͘ŵ͘Ĩ͘ �
ĂŶĚ�ƚŚŝƐ�ǁŝůů�ďĞ�ĐƌĞĚŝƚĞĚ�ŝŶ�Ăůů�ĞǆĂŵŝŶĂƟŽŶƐ͘

;ĐͿ ĚŝƐƟŶĐƟŽŶ�ďĞƚǁĞĞŶ�Ğ͘ŵ͘Ĩ͘ �ĂŶĚ�Ɖ͘Ě͘�ŝŶ�ƚĞƌŵƐ�ŽĨ�
energy transfer

;ĚͿ ĞŶĞƌŐǇ�ƚƌĂŶƐĨĞƌ͖� ͖W VQ W QE= = .
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;ĞͿ energy transfer eV mv2
1 2

=  for electrons and 
ŽƚŚĞƌ�ĐŚĂƌŐĞĚ�ƉĂƌƟĐůĞƐ͘

ϰ͘Ϯ͘ϯ�ZĞƐŝƐƚĂŶĐĞ
>ĞĂƌŶŝŶŐ�ŽƵƚĐŽŵĞƐ �ĚĚŝƟŽŶĂů�ŐƵŝĚĂŶĐĞ

Learners should be able to demonstrate and 
apply their knowledge and understanding of:

;ĂͿ ƌĞƐŝƐƚĂŶĐĞ͖�
I

R V
= ͖�ƚŚĞ�ƵŶŝƚ�ŽŚŵ Learners will also be expected to recall this 

ĞƋƵĂƟŽŶ͘

;ďͿ Ohm’s law

;ĐͿ ;ŝͿ  I–V�ĐŚĂƌĂĐƚĞƌŝƐƟĐƐ�ŽĨ�ƌĞƐŝƐƚŽƌ͕ �ĮůĂŵĞŶƚ�
ůĂŵƉ͕�ƚŚĞƌŵŝƐƚŽƌ͕ �ĚŝŽĚĞ�ĂŶĚ�ůŝŐŚƚͲĞŵŝƫŶŐ�
diode (LED)

M3.12
,^tϱ͕�ϴ͕�ϵ

;ŝŝͿ  techniques and procedures used to 
ŝŶǀĞƐƟŐĂƚĞ�ƚŚĞ ĞůĞĐƚƌŝĐĂů�ĐŚĂƌĂĐƚĞƌŝƐƟĐƐ�
for a range of ohmic and non-ohmic 
components.

PAG3
,^tϯ͕�ϰ͕�ϱ�/ŶǀĞƐƟŐĂƟŶŐ�ĐŽŵƉŽŶĞŶƚƐ�ĂŶĚ�ĂŶĂůǇƐŝŶŐ�
data using spreadsheet.

;ĚͿ ůŝŐŚƚͲĚĞƉĞŶĚĞŶƚ�ƌĞƐŝƐƚŽƌ�;>�ZͿ͖�ǀĂƌŝĂƟŽŶ�ŽĨ�
resistance with light intensity.

ϰ͘Ϯ͘ϰ�ZĞƐŝƐƟǀŝƚǇ
>ĞĂƌŶŝŶŐ�ŽƵƚĐŽŵĞƐ �ĚĚŝƟŽŶĂů�ŐƵŝĚĂŶĐĞ

Learners should be able to demonstrate and 
apply their knowledge and understanding of:

;ĂͿ ;ŝͿ� �ƌĞƐŝƐƟǀŝƚǇ�ŽĨ�Ă�ŵĂƚĞƌŝĂů͖�ƚŚĞ�ĞƋƵĂƟŽŶ

 R A
Lt

=

 

;ŝŝͿ  techniques and procedures used to 
ĚĞƚĞƌŵŝŶĞ�ƚŚĞ�ƌĞƐŝƐƟǀŝƚǇ�ŽĨ�Ă�ŵĞƚĂů͘

PAG3

;ďͿ ƚŚĞ�ǀĂƌŝĂƟŽŶ�ŽĨ�ƌĞƐŝƐƟǀŝƚǇ�ŽĨ�ŵĞƚĂůƐ�ĂŶĚ�
semiconductors with temperature

HSW2

;ĐͿ ŶĞŐĂƟǀĞ�ƚĞŵƉĞƌĂƚƵƌĞ�ĐŽĞĸĐŝĞŶƚ�;Ed�Ϳ�
ƚŚĞƌŵŝƐƚŽƌ͖�ǀĂƌŝĂƟŽŶ�ŽĨ�ƌĞƐŝƐƚĂŶĐĞ�ǁŝƚŚ�
temperature.

HSW5

ϰ͘Ϯ͘ϱ�WŽǁĞƌ
>ĞĂƌŶŝŶŐ�ŽƵƚĐŽŵĞƐ �ĚĚŝƟŽŶĂů�ŐƵŝĚĂŶĐĞ

Learners should be able to demonstrate and 
apply their knowledge and understanding of:

;ĂͿ ƚŚĞ�ĞƋƵĂƟŽŶƐ� ,I IP V P R2= =  and P R
V2

=  M2.2

;ďͿ ĞŶĞƌŐǇ�ƚƌĂŶƐĨĞƌ͖�W = VI t
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;ĐͿ ƚŚĞ�ŬŝůŽǁĂƩͲŚŽƵƌ�;Ŭt�ŚͿ�ĂƐ�Ă�ƵŶŝƚ�ŽĨ�ĞŶĞƌŐǇ͖�
ĐĂůĐƵůĂƟŶŐ�ƚŚĞ�ĐŽƐƚ�ŽĨ�ĞŶĞƌŐǇ͘

Learners will be expected to link this with 3.3.3(c)
HSW10,12

ϰ͘ϯ��ůĞĐƚƌŝĐĂů�ĐŝƌĐƵŝƚƐ

dŚŝƐ�ƐĞĐƟŽŶ�ƉƌŽǀŝĚĞƐ�ŬŶŽǁůĞĚŐĞ�ĂŶĚ�ƵŶĚĞƌƐƚĂŶĚŝŶŐ�
ŽĨ�ĞůĞĐƚƌŝĐĂů�ĐŝƌĐƵŝƚƐ͕�ŝŶƚĞƌŶĂů�ƌĞƐŝƐƚĂŶĐĞ�ĂŶĚ�ƉŽƚĞŶƟĂů�
dividers. LDRs and thermistors are used to show how 
ĐŚĂŶŐĞƐ�ŝŶ�ůŝŐŚƚ�ŝŶƚĞŶƐŝƚǇ�ĂŶĚ�ƚĞŵƉĞƌĂƚƵƌĞ�ƌĞƐƉĞĐƟǀĞůǇ�
ĐĂŶ�ďĞ�ŵŽŶŝƚŽƌĞĚ�ƵƐŝŶŐ�ƉŽƚĞŶƟĂů�ĚŝǀŝĚĞƌƐ͘�

^ĞƫŶŐ�ƵƉ�ĞůĞĐƚƌŝĐĂů�ĐŝƌĐƵŝƚƐ͕�ŝŶĐůƵĚŝŶŐ�ƉŽƚĞŶƟĂů�
divider circuits, provides an ideal way of enhancing 
experimental skills, understanding electrical concepts 

and managing risks when using power supplies 
(HSW4). Learners are encouraged to communicate 
ƐĐŝĞŶƟĮĐ�ŝĚĞĂƐ�ƵƐŝŶŐ�ĂƉƉƌŽƉƌŝĂƚĞ�ƚĞƌŵŝŶŽůŽŐǇ�;,^tϴͿ͘�
dŚŝƐ�ƐĞĐƟŽŶ�ƉƌŽǀŝĚĞƐ�ĂŵƉůĞ�ŽƉƉŽƌƚƵŶŝƟĞƐ�ĨŽƌ�ůĞĂƌŶĞƌƐ�
ƚŽ�ĚĞƐŝŐŶ�ĐŝƌĐƵŝƚƐ�ĂŶĚ�ĐĂƌƌǇ�ŽƵƚ�ĂƉƉƌŽƉƌŝĂƚĞ�ƚĞƐƟŶŐ�ĨŽƌ�
ĨĂƵůƚƐ�ĂŶĚ�ƚŚĞƌĞ�ĂƌĞ�ŽƉƉŽƌƚƵŶŝƟĞƐ�ƚŽ�ƐƚƵĚǇ�ƚŚĞ�ŵĂŶǇ�
ĂƉƉůŝĐĂƟŽŶƐ�ŽĨ�ĞůĞĐƚƌŝĐĂů�ĐŝƌĐƵŝƚƐ�;,^tϭ͕�Ϯ͕�ϯ͕�ϱ͕�ϲ͕�
9, 12).

ϰ͘ϯ͘ϭ�^ĞƌŝĞƐ�ĂŶĚ�ƉĂƌĂůůĞů�ĐŝƌĐƵŝƚƐ
>ĞĂƌŶŝŶŐ�ŽƵƚĐŽŵĞƐ �ĚĚŝƟŽŶĂů�ŐƵŝĚĂŶĐĞ

Learners should be able to demonstrate and 
apply their knowledge and understanding of:

;ĂͿ <ŝƌĐŚŚŽī Ɛ͛�ƐĞĐŽŶĚ�ůĂǁ͖�ƚŚĞ�ĐŽŶƐĞƌǀĂƟŽŶ�ŽĨ�
energy

;ďͿ <ŝƌĐŚŚŽī Ɛ͛�ĮƌƐƚ�ĂŶĚ�ƐĞĐŽŶĚ�ůĂǁƐ�ĂƉƉůŝĞĚ�ƚŽ�
electrical circuits

;ĐͿ total resistance of two or more resistors in 
ƐĞƌŝĞƐ͖�R = R1 + R2 + .

;ĚͿ total resistance of two or more resistors in 

ƉĂƌĂůůĞů͖� ....1 1 1
R R R1 2
= + +

;ĞͿ analysis of circuits with components, including 
both series and parallel

;ĨͿ analysis of circuits with more than one source of 
e.m.f.

ϰ͘ϯ͘Ϯ�/ŶƚĞƌŶĂů�ƌĞƐŝƐƚĂŶĐĞ
>ĞĂƌŶŝŶŐ�ŽƵƚĐŽŵĞƐ �ĚĚŝƟŽŶĂů�ŐƵŝĚĂŶĐĞ

Learners should be able to demonstrate and 
apply their knowledge and understanding of:

;ĂͿ ƐŽƵƌĐĞ�ŽĨ�Ğ͘ŵ͘Ĩ͘ ͖�ŝŶƚĞƌŶĂů�ƌĞƐŝƐƚĂŶĐĞ HSW9, 12

;ďͿ ƚĞƌŵŝŶĂů�Ɖ͘Ě͖͘�ΖůŽƐƚ�ǀŽůƚƐΖ

;ĐͿ ;ŝͿ� �ƚŚĞ�ĞƋƵĂƟŽŶƐ� ( )I R rE = +  and V IrE = + HSW5, 6

;ŝŝͿ  techniques and procedures used to 
determine the internal resistance of a 
chemical cell or other source of e.m.f.

PAG4
,^tϰ͕�,^tϴ�/ŶǀĞƐƟŐĂƟŶŐ�ƚŚĞ�ŝŶƚĞƌŶĂů�ƌĞƐŝƐƚĂŶĐĞ�ŽĨ�
a power supply.
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ϰ͘ϯ͘ϯ�WŽƚĞŶƟĂů�ĚŝǀŝĚĞƌƐ
>ĞĂƌŶŝŶŐ�ŽƵƚĐŽŵĞƐ �ĚĚŝƟŽŶĂů�ŐƵŝĚĂŶĐĞ

Learners should be able to demonstrate and 
apply their knowledge and understanding of:

;ĂͿ ƉŽƚĞŶƟĂů�ĚŝǀŝĚĞƌ�ĐŝƌĐƵŝƚ�ǁŝƚŚ�ĐŽŵƉŽŶĞŶƚƐ Learners will also be expected to know about a 
ƉŽƚĞŶƟŽŵĞƚĞƌ�ĂƐ�Ă�ƉŽƚĞŶƟĂů�ĚŝǀŝĚĞƌ͘

;ďͿ ƉŽƚĞŶƟĂů�ĚŝǀŝĚĞƌ�ĐŝƌĐƵŝƚƐ�ǁŝƚŚ�ǀĂƌŝĂďůĞ�
components e.g. LDR and thermistor

;ĐͿ ;ŝͿ� ƉŽƚĞŶƟĂů�ĚŝǀŝĚĞƌ�ĞƋƵĂƟŽŶƐ�Ğ͘Ő͘
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;ŝŝͿ  techniques and procedures used to 
ŝŶǀĞƐƟŐĂƚĞ�ƉŽƚĞŶƟĂů�ĚŝǀŝĚĞƌ�ĐŝƌĐƵŝƚƐ�ǁŚŝĐŚ�
may include a sensor such as a thermistor 
or an LDR.

PAG4 
HSW4 Designing temperature and light sensing 
circuits.

ϰ͘ϰ�tĂǀĞƐ

dŚŝƐ�ƐĞĐƟŽŶ�ƉƌŽǀŝĚĞƐ�ŬŶŽǁůĞĚŐĞ�ĂŶĚ�ƵŶĚĞƌƐƚĂŶĚŝŶŐ�ŽĨ�
ǁĂǀĞ�ƉƌŽƉĞƌƟĞƐ͕�ĞůĞĐƚƌŽŵĂŐŶĞƟĐ�ǁĂǀĞƐ͕�ƐƵƉĞƌƉŽƐŝƟŽŶ�
ĂŶĚ�ƐƚĂƟŽŶĂƌǇ�ǁĂǀĞƐ͘�dŚĞ�ǁĂǀĞůĞŶŐƚŚ�ŽĨ�ǀŝƐŝďůĞ�ůŝŐŚƚ�
is too small to be measured directly using a ruler. 
,ŽǁĞǀĞƌ͕ �ƐƵƉĞƌƉŽƐŝƟŽŶ�ĞǆƉĞƌŝŵĞŶƚƐ�ĐĂŶ�ďĞ�ĚŽŶĞ�ŝŶ�
the laboratory to determine wavelength of visible light 
using a laser and a double slit.

dŚĞƌĞ�ĂƌĞ�ŽƉƉŽƌƚƵŶŝƟĞƐ�ƚŽ�ĚŝƐĐƵƐƐ�ŚŽǁ�ƚŚĞ�ĚŽƵďůĞͲƐůŝƚ�
experiment demonstrated the wave-like behaviour of 
ůŝŐŚƚ�;,^tϳͿ͘
The breadth of the topic covering sound waves and the 
ĞůĞĐƚƌŽŵĂŐŶĞƟĐ�ƐƉĞĐƚƌƵŵ�ƉƌŽǀŝĚĞƐ�ƐĐŽƉĞ�ĨŽƌ�ůĞĂƌŶĞƌƐ�
ƚŽ�ĂƉƉƌĞĐŝĂƚĞ�ƚŚĞ�ǁŝĚĞ�ƌĂŶŐŝŶŐ�ĂƉƉůŝĐĂƟŽŶƐ�ŽĨ�ǁĂǀĞƐ�
ĂŶĚ�ƚŚĞŝƌ�ƉƌŽƉĞƌƟĞƐ͘�;,^tϭ͕�Ϯ͕�ϱ͕�ϴ͕�ϵ͕�ϭϮͿ

ϰ͘ϰ͘ϭ�tĂǀĞ�ŵŽƟŽŶ
>ĞĂƌŶŝŶŐ�ŽƵƚĐŽŵĞƐ �ĚĚŝƟŽŶĂů�ŐƵŝĚĂŶĐĞ

Learners should be able to demonstrate and 
apply their knowledge and understanding of:

;ĂͿ ƉƌŽŐƌĞƐƐŝǀĞ�ǁĂǀĞƐ͖�ůŽŶŐŝƚƵĚŝŶĂů�ĂŶĚ�ƚƌĂŶƐǀĞƌƐĞ�
waves

,^tϴ

;ďͿ ;ŝͿ  displacement, amplitude, wavelength, 
ƉĞƌŝŽĚ͕�ƉŚĂƐĞ�ĚŝīĞƌĞŶĐĞ͕�ĨƌĞƋƵĞŶĐǇ�ĂŶĚ�
speed of a wave

,^tϴ

;ŝŝͿ  techniques and procedures used to use an 
oscilloscope to determine frequency

PAG5

;ĐͿ ƚŚĞ�ĞƋƵĂƟŽŶ 1f T=  

;ĚͿ ƚŚĞ�ǁĂǀĞ�ĞƋƵĂƟŽŶ�v fm=
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;ĞͿ ŐƌĂƉŚŝĐĂů�ƌĞƉƌĞƐĞŶƚĂƟŽŶƐ�ŽĨ�ƚƌĂŶƐǀĞƌƐĞ�ĂŶĚ�
longitudinal waves

HSW5

;ĨͿ ;ŝͿ� �ƌĞŇĞĐƟŽŶ͕�ƌĞĨƌĂĐƟŽŶ͕�ƉŽůĂƌŝƐĂƟŽŶ�ĂŶĚ�
ĚŝīƌĂĐƟŽŶ�ŽĨ�Ăůů�ǁĂǀĞƐ

>ĞĂƌŶĞƌƐ�ǁŝůů�ďĞ�ĞǆƉĞĐƚĞĚ�ƚŽ�ŬŶŽǁ�ƚŚĂƚ�ĚŝīƌĂĐƟŽŶ�
ĞīĞĐƚƐ�ďĞĐŽŵĞ�ƐŝŐŶŝĮĐĂŶƚ�ǁŚĞŶ�ƚŚĞ�ǁĂǀĞůĞŶŐƚŚ�ŝƐ�
comparable to the gap width.

;ŝŝͿ  techniques and procedures used to 
ĚĞŵŽŶƐƚƌĂƚĞ�ǁĂǀĞ�ĞīĞĐƚƐ�ƵƐŝŶŐ�Ă�ƌŝƉƉůĞ�
tank

HSW1, 4

;ŝŝŝͿ  techniques and procedures used 
ƚŽ�ŽďƐĞƌǀĞ�ƉŽůĂƌŝƐŝŶŐ�ĞīĞĐƚƐ�ƵƐŝŶŐ�
microwaves and light

PAG5

;ŐͿ ŝŶƚĞŶƐŝƚǇ�ŽĨ�Ă�ƉƌŽŐƌĞƐƐŝǀĞ�ǁĂǀĞ͖� I A
P

= ͖  
intensity | (amplitude)2.

ϰ͘ϰ͘Ϯ��ůĞĐƚƌŽŵĂŐŶĞƟĐ�ǁĂǀĞƐ
>ĞĂƌŶŝŶŐ�ŽƵƚĐŽŵĞƐ �ĚĚŝƟŽŶĂů�ŐƵŝĚĂŶĐĞ

Learners should be able to demonstrate and 
apply their knowledge and understanding of:

;ĂͿ ĞůĞĐƚƌŽŵĂŐŶĞƟĐ�ƐƉĞĐƚƌƵŵ͖�ƉƌŽƉĞƌƟĞƐ�ŽĨ�
ĞůĞĐƚƌŽŵĂŐŶĞƟĐ�ǁĂǀĞƐ

;ďͿ orders of magnitude of wavelengths of the 
ƉƌŝŶĐŝƉĂů�ƌĂĚŝĂƟŽŶƐ�ĨƌŽŵ�ƌĂĚŝŽ�ǁĂǀĞƐ�ƚŽ�ŐĂŵŵĂ�
rays

;ĐͿ ƉůĂŶĞ�ƉŽůĂƌŝƐĞĚ�ǁĂǀĞƐ͖�ƉŽůĂƌŝƐĂƟŽŶ�ŽĨ�
ĞůĞĐƚƌŽŵĂŐŶĞƟĐ�ǁĂǀĞƐ

Learners will be expected to know about polarising 
ĮůƚĞƌƐ�ĨŽƌ�ůŝŐŚƚ�ĂŶĚ�ŵĞƚĂů�ŐƌŝůůĞƐ�ĨŽƌ�ŵŝĐƌŽǁĂǀĞƐ�ŝŶ�
ĚĞŵŽŶƐƚƌĂƟŶŐ�ƉŽůĂƌŝƐĂƟŽŶ͘ 
HSW9

;ĚͿ ;ŝͿ� �ƌĞĨƌĂĐƟŽŶ�ŽĨ�ůŝŐŚƚ͖�ƌĞĨƌĂĐƟǀĞ�ŝŶĚĞǆ͖�n v
c

= ͖�
sinn i = constant at a boundary where 
i  is the angle to the normal

;ŝŝͿ  techniques and procedures used to 
ŝŶǀĞƐƟŐĂƚĞ�ƌĞĨƌĂĐƟŽŶ�ĂŶĚ�ƚŽƚĂů�ŝŶƚĞƌŶĂů�
ƌĞŇĞĐƟŽŶ�ŽĨ�ůŝŐŚƚ�ƵƐŝŶŐ�ƌĂǇ�ďŽǆĞƐ͕�ŝŶĐůƵĚŝŶŐ�
transparent rectangular and semi-circular 
blocks

PAG6

;ĞͿ ĐƌŝƟĐĂů�ĂŶŐůĞ͖�ƐŝŶ� 1C n= ൶͖�ƚŽƚĂů�ŝŶƚĞƌŶĂů�ƌĞŇĞĐƟŽŶ�
for light.
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ϰ͘ϰ͘ϯ�^ƵƉĞƌƉŽƐŝƟŽŶ
>ĞĂƌŶŝŶŐ�ŽƵƚĐŽŵĞƐ �ĚĚŝƟŽŶĂů�ŐƵŝĚĂŶĐĞ

Learners should be able to demonstrate and 
apply their knowledge and understanding of:

;ĂͿ ;ŝͿ� ƚŚĞ�ƉƌŝŶĐŝƉůĞ�ŽĨ�ƐƵƉĞƌƉŽƐŝƟŽŶ�ŽĨ�ǁĂǀĞƐ

;ŝŝͿ  techniques and procedures used for 
ƐƵƉĞƌƉŽƐŝƟŽŶ�ĞǆƉĞƌŝŵĞŶƚƐ�ƵƐŝŶŐ�ƐŽƵŶĚ͕�
light and microwaves

PAG5

;ďͿ� graphical methods to illustrate the principle of 
ƐƵƉĞƌƉŽƐŝƟŽŶ

;ĐͿ ŝŶƚĞƌĨĞƌĞŶĐĞ͕�ĐŽŚĞƌĞŶĐĞ͕�ƉĂƚŚ�ĚŝīĞƌĞŶĐĞ�ĂŶĚ�
ƉŚĂƐĞ�ĚŝīĞƌĞŶĐĞ

;ĚͿ ĐŽŶƐƚƌƵĐƟǀĞ�ŝŶƚĞƌĨĞƌĞŶĐĞ�ĂŶĚ�ĚĞƐƚƌƵĐƟǀĞ�
ŝŶƚĞƌĨĞƌĞŶĐĞ�ŝŶ�ƚĞƌŵƐ�ŽĨ�ƉĂƚŚ�ĚŝīĞƌĞŶĐĞ�ĂŶĚ�
ƉŚĂƐĞ�ĚŝīĞƌĞŶĐĞ

;ĞͿ two-source interference with sound and 
microwaves

;ĨͿ Young double-slit experiment using visible light Learners should understand that this experiment 
ŐĂǀĞ�Ă�ĐůĂƐƐŝĐĂů�ĐŽŶĮƌŵĂƟŽŶ�ŽĨ�ƚŚĞ�ǁĂǀĞͲŶĂƚƵƌĞ�ŽĨ�
light.
,^tϳ /ŶƚĞƌŶĞƚ�ƌĞƐĞĂƌĐŚ�ŽŶ�ƚŚĞ�ŝĚĞĂƐ�ŽĨ�EĞǁƚŽŶ�ĂŶĚ�
Huygens about the nature of light.

;ŐͿ ;ŝͿ D
ax

m =   for all waves where a << D M4.6

;ŝŝͿ  techniques and procedures used to 
determine the wavelength of light using 
;ϭͿ�Ă�ĚŽƵďůĞͲƐůŝƚ͕�ĂŶĚ�;ϮͿ�Ă�ĚŝīƌĂĐƟŽŶ�
ŐƌĂƟŶŐ͘

PAG5
Ě�ƐŝŶɽ�с�Ŷʄ�ĂŶĚ�ĚŝīƌĂĐƟŽŶ�ŐƌĂƟŶŐƐ�ǁŝůů�ŽŶůǇ�ďĞ�
assessed at A level

ϰ͘ϰ͘ϰ�^ƚĂƟŽŶĂƌǇ�ǁĂǀĞƐ
>ĞĂƌŶŝŶŐ�ŽƵƚĐŽŵĞƐ �ĚĚŝƟŽŶĂů�ŐƵŝĚĂŶĐĞ

Learners should be able to demonstrate and 
apply their knowledge and understanding of:

;ĂͿ ƐƚĂƟŽŶĂƌǇ�;ƐƚĂŶĚŝŶŐͿ�ǁĂǀĞƐ�ƵƐŝŶŐ�ŵŝĐƌŽǁĂǀĞƐ͕�
stretched strings and air columns

;ďͿ ŐƌĂƉŚŝĐĂů�ƌĞƉƌĞƐĞŶƚĂƟŽŶƐ�ŽĨ�Ă�ƐƚĂƟŽŶĂƌǇ�ǁĂǀĞ

;ĐͿ ƐŝŵŝůĂƌŝƟĞƐ�ĂŶĚ�ƚŚĞ�ĚŝīĞƌĞŶĐĞƐ�ďĞƚǁĞĞŶ�
ƐƚĂƟŽŶĂƌǇ�ĂŶĚ�ƉƌŽŐƌĞƐƐŝǀĞ�ǁĂǀĞƐ

;ĚͿ ŶŽĚĞƐ�ĂŶĚ�ĂŶƟŶŽĚĞƐ

;ĞͿ ;ŝͿ� �ƐƚĂƟŽŶĂƌǇ�ǁĂǀĞ�ƉĂƩĞƌŶƐ�ĨŽƌ�Ă�ƐƚƌĞƚĐŚĞĚ�
string and air columns in closed and open 
tubes
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;ŝŝͿ  techniques and procedures used to 
determine the speed of sound in air 
ďǇ�ĨŽƌŵĂƟŽŶ�ŽĨ�ƐƚĂƟŽŶĂƌǇ�ǁĂǀĞƐ�ŝŶ�Ă�
resonance tube

PAG5

;ĨͿ ƚŚĞ�ŝĚĞĂ�ƚŚĂƚ�ƚŚĞ�ƐĞƉĂƌĂƟŽŶ�ďĞƚǁĞĞŶ�ĂĚũĂĐĞŶƚ�
ŶŽĚĞƐ�;Žƌ�ĂŶƟŶŽĚĞƐͿ�ŝƐ�ĞƋƵĂů�ƚŽ� /2m , where m is 
the wavelength of the progressive wave

;ŐͿ ĨƵŶĚĂŵĞŶƚĂů�ŵŽĚĞ�ŽĨ�ǀŝďƌĂƟŽŶ�;ϭƐƚ�ŚĂƌŵŽŶŝĐͿ͖�
harmonics.

ϰ͘ϱ�YƵĂŶƚƵŵ�ƉŚǇƐŝĐƐ

dŚŝƐ�ƐĞĐƟŽŶ�ƉƌŽǀŝĚĞƐ�ŬŶŽǁůĞĚŐĞ�ĂŶĚ�ƵŶĚĞƌƐƚĂŶĚŝŶŐ�ŽĨ�
ƉŚŽƚŽŶƐ͕�ƚŚĞ�ƉŚŽƚŽĞůĞĐƚƌŝĐ�ĞīĞĐƚ͕�ĚĞ��ƌŽŐůŝĞ�ǁĂǀĞƐ�ĂŶĚ�
ǁĂǀĞʹƉĂƌƟĐůĞ�ĚƵĂůŝƚǇ͘�

/Ŷ�ƚŚĞ�ƉŚŽƚŽĞůĞĐƚƌŝĐ�ĞīĞĐƚ�ĞǆƉĞƌŝŵĞŶƚ͕�ĞůĞĐƚƌŽŵĂŐŶĞƟĐ�
waves are used to eject surface electrons from metals. 
The electrons are ejected instantaneously and their 
ĞŶĞƌŐǇ�ŝƐ�ŝŶĚĞƉĞŶĚĞŶƚ�ŽĨ�ƚŚĞ�ŝŶƚĞŶƐŝƚǇ�ŽĨ�ƚŚĞ�ƌĂĚŝĂƟŽŶ͘�
dŚĞ�ǁĂǀĞ�ŵŽĚĞů�ŝƐ�ƵŶĂďůĞ�ƚŽ�ĞǆƉůĂŝŶ�ƚŚĞ�ŝŶƚĞƌĂĐƟŽŶ�

ŽĨ�ƚŚĞƐĞ�ǁĂǀĞƐ�ǁŝƚŚ�ŵĂƩĞƌ͘ �dŚŝƐ�ƐŝŶŐůĞ�ĞǆƉĞƌŝŵĞŶƚ�ůĞĚ�
to the development of the photon model and was the 
cornerstone of quantum physics. Learners have the 
opportunity to carry out internet research into how the 
ŝĚĞĂƐ�ŽĨ�ƋƵĂŶƚƵŵ�ƉŚǇƐŝĐƐ�ĚĞǀĞůŽƉĞĚ�;,^tϭ͕�Ϯ͕�ϳͿ�ĂŶĚ�
ŚŽǁ�ƐĐŝĞŶƟĮĐ�ĐŽŵŵƵŶŝƚǇ�ǀĂůŝĚĂƚĞƐ�ƚŚĞ�ŝŶƚĞŐƌŝƚǇ�ŽĨ�ŶĞǁ�
knowledge before its acceptance (HSW11).

ϰ͘ϱ͘ϭ�WŚŽƚŽŶƐ
>ĞĂƌŶŝŶŐ�ŽƵƚĐŽŵĞƐ �ĚĚŝƟŽŶĂů�ŐƵŝĚĂŶĐĞ

Learners should be able to demonstrate and 
apply their knowledge and understanding of:

;ĂͿ ƚŚĞ�ƉĂƌƟĐƵůĂƚĞ�ŶĂƚƵƌĞ�;ƉŚŽƚŽŶ�ŵŽĚĞůͿ�ŽĨ�
ĞůĞĐƚƌŽŵĂŐŶĞƟĐ�ƌĂĚŝĂƟŽŶ

;ďͿ photon as a quantum of energy of 
ĞůĞĐƚƌŽŵĂŐŶĞƟĐ�ƌĂĚŝĂƟŽŶ

;ĐͿ ĞŶĞƌŐǇ�ŽĨ�Ă�ƉŚŽƚŽŶ͖�E = hf and E hc
m

=

;ĚͿ the electronvolt (eV) as a unit of energy

;ĞͿ ;ŝͿ� �ƵƐŝŶŐ�>��Ɛ�ĂŶĚ�ƚŚĞ�ĞƋƵĂƟŽŶ�eV hc
m

=   to 
ĞƐƟŵĂƚĞ�ƚŚĞ�ǀĂůƵĞ�ŽĨ�WůĂŶĐŬ�ĐŽŶƐƚĂŶƚ�h

EŽ�ŬŶŽǁůĞĚŐĞ�ŽĨ�ƐĞŵŝĐŽŶĚƵĐƚŽƌ�ƚŚĞŽƌǇ�ŝƐ�ƌĞƋƵŝƌĞĚ͘
HSW11

;ŝŝͿ  Determine the Planck constant using 
ĚŝīĞƌĞŶƚ�ĐŽůŽƵƌĞĚ�>��Ɛ͘

PAG6



© OCR 2016
A Level in Physics A30

2

ϰ͘ϱ͘Ϯ�dŚĞ�ƉŚŽƚŽĞůĞĐƚƌŝĐ�ĞīĞĐƚ
>ĞĂƌŶŝŶŐ�ŽƵƚĐŽŵĞƐ �ĚĚŝƟŽŶĂů�ŐƵŝĚĂŶĐĞ

Learners should be able to demonstrate and 
apply their knowledge and understanding of:

;ĂͿ ;ŝͿ� �ƉŚŽƚŽĞůĞĐƚƌŝĐ�ĞīĞĐƚ͕�ŝŶĐůƵĚŝŶŐ�Ă�ƐŝŵƉůĞ�
ĞǆƉĞƌŝŵĞŶƚ�ƚŽ�ĚĞŵŽŶƐƚƌĂƚĞ�ƚŚŝƐ�ĞīĞĐƚ

Learners should understand that the photoelectric 
ĞīĞĐƚ�ƉƌŽǀŝĚĞƐ�ĞǀŝĚĞŶĐĞ�ĨŽƌ�ƉĂƌƟĐƵůĂƚĞ�ŶĂƚƵƌĞ�ŽĨ�
ĞůĞĐƚƌŽŵĂŐŶĞƟĐ�ƌĂĚŝĂƟŽŶ͘
,^tϭ͕�Ϯ͕�ϯ͕�ϳ͕�ϭϭ�/ŶƚĞƌŶĞƚ�ƌĞƐĞĂƌĐŚ�ŽŶ�ƚŚĞ�
development of quantum physics.

;ŝŝͿ  ĚĞŵŽŶƐƚƌĂƟŽŶ�ŽĨ�ƚŚĞ�ƉŚŽƚŽĞůĞĐƚƌŝĐ�ĞīĞĐƚ�
using, e.g. gold-leaf electroscope and zinc 
plate

;ďͿ Ă�ŽŶĞͲƚŽͲŽŶĞ�ŝŶƚĞƌĂĐƟŽŶ�ďĞƚǁĞĞŶ�Ă�ƉŚŽƚŽŶ�ĂŶĚ�Ă�
surface electron

;ĐͿ �ŝŶƐƚĞŝŶ Ɛ͛�ƉŚŽƚŽĞůĞĐƚƌŝĐ�ĞƋƵĂƟŽŶ�hf KEmaxz= + M2.3

;ĚͿ ǁŽƌŬ�ĨƵŶĐƟŽŶ͖�ƚŚƌĞƐŚŽůĚ�ĨƌĞƋƵĞŶĐǇ

;ĞͿ ƚŚĞ�ŝĚĞĂ�ƚŚĂƚ�ƚŚĞ�ŵĂǆŝŵƵŵ�ŬŝŶĞƟĐ�ĞŶĞƌŐǇ�ŽĨ�ƚŚĞ�
photoelectrons is independent of the intensity of 
ƚŚĞ�ŝŶĐŝĚĞŶƚ�ƌĂĚŝĂƟŽŶ

;ĨͿ the idea that rate of emission of photoelectrons 
above the threshold frequency is directly 
ƉƌŽƉŽƌƟŽŶĂů�ƚŽ�ƚŚĞ�ŝŶƚĞŶƐŝƚǇ�ŽĨ�ƚŚĞ�ŝŶĐŝĚĞŶƚ�
ƌĂĚŝĂƟŽŶ͘

ϰ͘ϱ͘ϯ�tĂǀĞʹƉĂƌƟĐůĞ�ĚƵĂůŝƚǇ
>ĞĂƌŶŝŶŐ�ŽƵƚĐŽŵĞƐ �ĚĚŝƟŽŶĂů�ŐƵŝĚĂŶĐĞ

Learners should be able to demonstrate and 
apply their knowledge and understanding of:

;ĂͿ ĞůĞĐƚƌŽŶ�ĚŝīƌĂĐƟŽŶ͕�ŝŶĐůƵĚŝŶŐ�ĞǆƉĞƌŝŵĞŶƚĂů�
ĞǀŝĚĞŶĐĞ�ŽĨ�ƚŚŝƐ�ĞīĞĐƚ

>ĞĂƌŶĞƌƐ�ƐŚŽƵůĚ�ƵŶĚĞƌƐƚĂŶĚ�ƚŚĂƚ�ĞůĞĐƚƌŽŶ�ĚŝīƌĂĐƟŽŶ�
provides evidence for wave-like behaviour of 
ƉĂƌƟĐůĞƐ͘

;ďͿ ĚŝīƌĂĐƟŽŶ�ŽĨ�ĞůĞĐƚƌŽŶƐ�ƚƌĂǀĞůůŝŶŐ�ƚŚƌŽƵŐŚ�Ă�ƚŚŝŶ�
slice of polycrystalline graphite by the atoms of 
graphite and the spacing between the atoms

;ĐͿ ƚŚĞ�ĚĞ��ƌŽŐůŝĞ�ĞƋƵĂƟŽŶ� p
h

m = .
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DŽĚƵůĞ�ϱ͗�EĞǁƚŽŶŝĂŶ�ǁŽƌůĚ�ĂŶĚ�ĂƐƚƌŽƉŚǇƐŝĐƐ

The aim of this module is to show the impact 
EĞǁƚŽŶŝĂŶ�ŵĞĐŚĂŶŝĐƐ�ŚĂƐ�ŽŶ�ƉŚǇƐŝĐƐ͘�dŚĞ�ŵŝĐƌŽƐĐŽƉŝĐ�
ŵŽƟŽŶ�ŽĨ�ĂƚŽŵƐ�ĐĂŶ�ďĞ�ŵŽĚĞůůĞĚ�ƵƐŝŶŐ�EĞǁƚŽŶ Ɛ͛�
laws and hence provide us with an understanding 
ŽĨ�ŵĂĐƌŽƐĐŽƉŝĐ�ƋƵĂŶƟƟĞƐ�ƐƵĐŚ�ĂƐ�ƉƌĞƐƐƵƌĞ�ĂŶĚ�
ƚĞŵƉĞƌĂƚƵƌĞ͘�EĞǁƚŽŶ Ɛ͛�ůĂǁ�ŽĨ�ŐƌĂǀŝƚĂƟŽŶ�ĐĂŶ�ďĞ�ƵƐĞĚ�
ƚŽ�ƉƌĞĚŝĐƚ�ƚŚĞ�ŵŽƟŽŶ�ŽĨ�ƉůĂŶĞƚƐ�ĂŶĚ�ĚŝƐƚĂŶƚ�ŐĂůĂǆŝĞƐ͘�
/Ŷ�ƚŚĞ�ĮŶĂů�ƐĞĐƟŽŶ�ǁĞ�ĞǆƉůŽƌĞ�ƚŚĞ�ŝŶƚƌŝĐĂĐŝĞƐ�ŽĨ�ƐƚĂƌƐ�
and the expansion of the Universe by analysing the 

ĞůĞĐƚƌŽŵĂŐŶĞƟĐ�ƌĂĚŝĂƟŽŶ�ĨƌŽŵ�ƐƉĂĐĞ͘��Ɛ�ƐƵĐŚ͕�ŝƚ�ůĞŶĚƐ�
ŝƚƐĞůĨ�ƚŽ�ƚŚĞ�ĐŽŶƐŝĚĞƌĂƟŽŶ�ŽĨ�ŚŽǁ�ƚŚĞ�ĚĞǀĞůŽƉŵĞŶƚ�ŽĨ�
ƚŚĞ�ƐĐŝĞŶƟĮĐ�ŵŽĚĞů�ŝƐ�ŝŵƉƌŽǀĞĚ�ďĂƐĞĚ�ŽŶ�ƚŚĞ�ĂĚǀĂŶĐĞƐ�
ŝŶ�ƚŚĞ�ŵĞĂŶƐ�ŽĨ�ŽďƐĞƌǀĂƟŽŶ�;,^tϭ͕�Ϯ͕�ϱ͕�ϲ͕�ϳ͕�ϴ͕�ϵ͕�ϭϭͿ͘

In this module, learners will learn about thermal 
ƉŚǇƐŝĐƐ͕�ĐŝƌĐƵůĂƌ�ŵŽƟŽŶ͕�ŽƐĐŝůůĂƟŽŶƐ͕�ŐƌĂǀŝƚĂƟŽŶĂů�ĮĞůĚ͕�
astrophysics and cosmology.

ϱ͘ϭ�dŚĞƌŵĂů�ƉŚǇƐŝĐƐ

dŚŝƐ�ƐĞĐƟŽŶ�ƉƌŽǀŝĚĞƐ�ŬŶŽǁůĞĚŐĞ�ĂŶĚ�ƵŶĚĞƌƐƚĂŶĚŝŶŐ�ŽĨ�
ƚĞŵƉĞƌĂƚƵƌĞ͕�ŵĂƩĞƌ͕ �ƐƉĞĐŝĮĐ�ŚĞĂƚ�ĐĂƉĂĐŝƚǇ�ĂŶĚ�ƐƉĞĐŝĮĐ�
latent heat with contexts involving heat transfer and 
ĐŚĂŶŐĞ�ŽĨ�ƉŚĂƐĞ�;,^tϭ͕�Ϯ͕�ϱ͕�ϳͿ͘

Experimental work can be carried out to safely 
ŝŶǀĞƐƟŐĂƚĞ�ƐƉĞĐŝĮĐ�ŚĞĂƚ�ĐĂƉĂĐŝƚǇ�ŽĨ�ŵĂƚĞƌŝĂůƐ�;,^tϰͿ͘�

It also provides an opportunity to discuss how 
EĞǁƚŽŶ Ɛ͛�ůĂǁƐ�ĐĂŶ�ďĞ�ƵƐĞĚ�ƚŽ�ŵŽĚĞů�ƚŚĞ�ďĞŚĂǀŝŽƵƌ�
ŽĨ�ŐĂƐĞƐ�;,^tϭͿ�ĂŶĚ�ƐŝŐŶŝĮĐĂŶƚ�ŽƉƉŽƌƚƵŶŝƟĞƐ�ĨŽƌ�ƚŚĞ�
ĂŶĂůǇƐŝƐ�ĂŶĚ�ŝŶƚĞƌƉƌĞƚĂƟŽŶ�ŽĨ�ĚĂƚĂ�;,^tϱͿ͘

ϱ͘ϭ͘ϭ�dĞŵƉĞƌĂƚƵƌĞ
>ĞĂƌŶŝŶŐ�ŽƵƚĐŽŵĞƐ �ĚĚŝƟŽŶĂů�ŐƵŝĚĂŶĐĞ

Learners should be able to demonstrate and 
apply their knowledge and understanding of:

;ĂͿ thermal equilibrium

;ďͿ absolute scale of temperature (i.e. the 
thermodynamic scale) that does not depend on 
ƉƌŽƉĞƌƚǇ�ŽĨ�ĂŶǇ�ƉĂƌƟĐƵůĂƌ�ƐƵďƐƚĂŶĐĞ

,^tϳ

;ĐͿ temperature measurements both in degrees 
Celsius ($C) and in kelvin (K)

,^tϳ

;ĚͿ ( ) ( )°CT K 273. i + .

ϱ͘ϭ͘Ϯ�^ŽůŝĚ͕�ůŝƋƵŝĚ�ĂŶĚ�ŐĂƐ
>ĞĂƌŶŝŶŐ�ŽƵƚĐŽŵĞƐ �ĚĚŝƟŽŶĂů�ŐƵŝĚĂŶĐĞ

Learners should be able to demonstrate and 
apply their knowledge and understanding of:

;ĂͿ solids, liquids and gases in terms of the spacing, 
ŽƌĚĞƌŝŶŐ�ĂŶĚ�ŵŽƟŽŶ�ŽĨ�ĂƚŽŵƐ�Žƌ�ŵŽůĞĐƵůĞƐ

HSW1

;ďͿ ƐŝŵƉůĞ�ŬŝŶĞƟĐ�ŵŽĚĞů�ĨŽƌ�ƐŽůŝĚƐ͕�ůŝƋƵŝĚƐ�ĂŶĚ�ŐĂƐĞƐ HSW1

;ĐͿ �ƌŽǁŶŝĂŶ�ŵŽƟŽŶ�ŝŶ�ƚĞƌŵƐ�ŽĨ�ƚŚĞ�ŬŝŶĞƟĐ�ŵŽĚĞů�ŽĨ�
ŵĂƩĞƌ�ĂŶĚ�Ă�ƐŝŵƉůĞ�ĚĞŵŽŶƐƚƌĂƟŽŶ�ƵƐŝŶŐ�ƐŵŽŬĞ�
ƉĂƌƟĐůĞƐ�ƐƵƐƉĞŶĚĞĚ�ŝŶ�Ăŝƌ

HSW2
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;ĚͿ internal energy as the sum of the random 
ĚŝƐƚƌŝďƵƟŽŶ�ŽĨ�ŬŝŶĞƟĐ�ĂŶĚ�ƉŽƚĞŶƟĂů�ĞŶĞƌŐŝĞƐ�
associated with the molecules of a system

;ĞͿ absolute zero (0 K) as the lowest limit for 
ƚĞŵƉĞƌĂƚƵƌĞ͖�ƚŚĞ�ƚĞŵƉĞƌĂƚƵƌĞ�Ăƚ�ǁŚŝĐŚ�Ă�
substance has minimum internal energy

;ĨͿ increase in the internal energy of a body as its 
temperature rises

;ŐͿ changes in the internal energy of a substance 
ĚƵƌŝŶŐ�ĐŚĂŶŐĞ�ŽĨ�ƉŚĂƐĞ͖�ĐŽŶƐƚĂŶƚ�ƚĞŵƉĞƌĂƚƵƌĞ�
during change of phase.

ϱ͘ϭ͘ϯ�dŚĞƌŵĂů�ƉƌŽƉĞƌƟĞƐ�ŽĨ�ŵĂƚĞƌŝĂůƐ
>ĞĂƌŶŝŶŐ�ŽƵƚĐŽŵĞƐ �ĚĚŝƟŽŶĂů�ŐƵŝĚĂŶĐĞ

Learners should be able to demonstrate and 
apply their knowledge and understanding of:

;ĂͿ ƐƉĞĐŝĮĐ�ŚĞĂƚ�ĐĂƉĂĐŝƚǇ�ŽĨ�Ă�ƐƵďƐƚĂŶĐĞ͖ the 
ĞƋƵĂƟŽŶ E mcTi=

,^tϰ��ƐƟŵĂƟŶŐ�ƐƉĞĐŝĮĐ�ŚĞĂƚ�ĐĂƉĂĐŝƚǇ͕ �ƵƐŝŶŐ�
method of mixture.

;ďͿ ;ŝͿ  an electrical experiment to determine the 
ƐƉĞĐŝĮĐ�ŚĞĂƚ�ĐĂƉĂĐŝƚǇ�ŽĨ�Ă�ŵĞƚĂů�Žƌ�Ă�ůŝƋƵŝĚ

HSW5

;ŝŝͿ  techniques and procedures used for an 
ĞůĞĐƚƌŝĐĂů�ŵĞƚŚŽĚ�ƚŽ�ĚĞƚĞƌŵŝŶĞ�ƚŚĞ�ƐƉĞĐŝĮĐ�
heat capacity of a metal block and a liquid

;ĐͿ ƐƉĞĐŝĮĐ�ůĂƚĞŶƚ�ŚĞĂƚ�ŽĨ�ĨƵƐŝŽŶ�ĂŶĚ�ƐƉĞĐŝĮĐ�ůĂƚĞŶƚ�
ŚĞĂƚ�ŽĨ�ǀĂƉŽƌŝƐĂƟŽŶ͖�E = mL

;ĚͿ ;ŝͿ  an electrical experiment to determine 
ƚŚĞ�ƐƉĞĐŝĮĐ�ůĂƚĞŶƚ�ŚĞĂƚ�ŽĨ�ĨƵƐŝŽŶ�ĂŶĚ�
ǀĂƉŽƌŝƐĂƟŽŶ

;ŝŝͿ  techniques and procedures used for an 
ĞůĞĐƚƌŝĐĂů�ŵĞƚŚŽĚ�ƚŽ�ĚĞƚĞƌŵŝŶĞ�ƚŚĞ�ƐƉĞĐŝĮĐ�
latent heat of a solid and a liquid.
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ϱ͘ϭ͘ϰ�/ĚĞĂů�ŐĂƐĞƐ
>ĞĂƌŶŝŶŐ�ŽƵƚĐŽŵĞƐ �ĚĚŝƟŽŶĂů�ŐƵŝĚĂŶĐĞ

Learners should be able to demonstrate and 
apply their knowledge and understanding of:

;ĂͿ ĂŵŽƵŶƚ�ŽĨ�ƐƵďƐƚĂŶĐĞ�ŝŶ�ŵŽůĞƐ͖��ǀŽŐĂĚƌŽ�
constant NA equals 6.02 = 1023 mol–1

;ďͿ ŵŽĚĞů�ŽĨ�ŬŝŶĞƟĐ�ƚŚĞŽƌǇ�ŽĨ�ŐĂƐĞƐ ĂƐƐƵŵƉƟŽŶƐ�ĨŽƌ�ƚŚĞ�ŵŽĚĞů͗

ůĂƌŐĞ�ŶƵŵďĞƌ�ŽĨ�ŵŽůĞĐƵůĞƐ�ŝŶ�ƌĂŶĚŽŵ͕�ƌĂƉŝĚ�ŵŽƟŽŶ

ƉĂƌƟĐůĞƐ�;ĂƚŽŵƐ�Žƌ�ŵŽůĞĐƵůĞƐͿ�ŽĐĐƵƉǇ�ŶĞŐůŝŐŝďůĞ�
volume compared to the volume of gas

Ăůů�ĐŽůůŝƐŝŽŶƐ�ĂƌĞ�ƉĞƌĨĞĐƚůǇ�ĞůĂƐƟĐ�ĂŶĚ�ƚŚĞ�ƟŵĞ�ŽĨ�
ƚŚĞ�ĐŽůůŝƐŝŽŶƐ�ŝƐ�ŶĞŐůŝŐŝďůĞ�ĐŽŵƉĂƌĞĚ�ƚŽ�ƚŚĞ�ƟŵĞ�
between collisions

ŶĞŐůŝŐŝďůĞ�ĨŽƌĐĞƐ�ďĞƚǁĞĞŶ�ƉĂƌƟĐůĞƐ�ĞǆĐĞƉƚ�ĚƵƌŝŶŐ�
collision 
HSW1

;ĐͿ pressure in terms of this model ,^tϭ͕�Ϯ��ǆƉůĂŶĂƟŽŶ�ŽĨ�ƉƌĞƐƐƵƌĞ�ŝŶ�ƚĞƌŵƐ�ŽĨ�
EĞǁƚŽŶŝĂŶ�ƚŚĞŽƌǇ͘

;ĚͿ ;ŝͿ� �ƚŚĞ�ĞƋƵĂƟŽŶ�ŽĨ�ƐƚĂƚĞ�ŽĨ�ĂŶ�ŝĚĞĂů�ŐĂƐ� 
pV = nRT, where n is the number of moles

;ŝŝͿ� �ƚĞĐŚŶŝƋƵĞƐ�ĂŶĚ�ƉƌŽĐĞĚƵƌĞƐ�ƵƐĞĚ�ƚŽ�ŝŶǀĞƐƟŐĂƚĞ�
PV = constant (Boyle’s law) and T

P
= constant

PAG8

;ŝŝŝͿ  an ĞƐƟŵĂƟŽŶ�ŽĨ�ĂďƐŽůƵƚĞ�ǌĞƌŽ�ƵƐŝŶŐ�
ǀĂƌŝĂƟŽŶ�ŽĨ�ŐĂƐ�ƚĞŵƉĞƌĂƚƵƌĞ�ǁŝƚŚ�ƉƌĞƐƐƵƌĞ

PAG8

;ĞͿ ƚŚĞ�ĞƋƵĂƟŽŶ�pV Nmc3
1 2

= , where  
N ŝƐ�ƚŚĞ�ŶƵŵďĞƌ�ŽĨ�ƉĂƌƟĐůĞƐ�;ĂƚŽŵƐ�Žƌ�ŵŽůĞĐƵůĞƐͿ�
and c2  is the mean square speed

�ĞƌŝǀĂƟŽŶ�ŽĨ�ƚŚŝƐ�ĞƋƵĂƟŽŶ�ŝƐ�ŶŽƚ�ƌĞƋƵŝƌĞĚ͘ 
HSW2

;ĨͿ ƌŽŽƚ�ŵĞĂŶ�ƐƋƵĂƌĞ�;ƌ͘ŵ͘Ɛ͘Ϳ�ƐƉĞĞĚ͖�ŵĞĂŶ�ƐƋƵĂƌĞ�
speed

Learners should know about the general 
ĐŚĂƌĂĐƚĞƌŝƐƟĐƐ�ŽĨ�ƚŚĞ�DĂǆǁĞůůͲ�ŽůƚǌŵĂŶŶ�
ĚŝƐƚƌŝďƵƟŽŶ͘

;ŐͿ ƚŚĞ��ŽůƚǌŵĂŶŶ�ĐŽŶƐƚĂŶƚ͖�k N
R

A
=

;ŚͿ ͖pV NkT=   mc kT2
1 2

2
3

= Learners will also be expected to know the 
ĚĞƌŝǀĂƟŽŶ�ŽĨ�ƚŚĞ�ĞƋƵĂƟŽŶ� mc kT2

1 2
2
3

=  from 
pV Nmc3

1 2
=  and pV NkT= . 

HSW2

;ŝͿ internal energy of an ideal gas.
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ϱ͘Ϯ��ŝƌĐƵůĂƌ�ŵŽƟŽŶ

There are many examples of objects travelling at 
ĐŽŶƐƚĂŶƚ�ƐƉĞĞĚ�ŝŶ�ĐŝƌĐůĞƐ͕�Ğ͘Ő͘�ƉůĂŶĞƚƐ͕�ĂƌƟĮĐŝĂů�
ƐĂƚĞůůŝƚĞƐ͕�ĐŚĂƌŐĞĚ�ƉĂƌƟĐůĞƐ�ŝŶ�Ă�ŵĂŐŶĞƟĐ�ĮĞůĚ͕�ĞƚĐ͘�
The physics in all these cases can be described and 
ĂŶĂůǇƐĞĚ�ƵƐŝŶŐ�ƚŚĞ�ŝĚĞĂƐ�ĚĞǀĞůŽƉĞĚ�ďǇ�EĞǁƚŽŶ͘�dŚĞ�
ĐŽŶĐĞƉƚƐ�ŝŶ�ƚŚŝƐ�ƐĞĐƟŽŶ�ŚĂǀĞ�ĂƉƉůŝĐĂƟŽŶƐ�ŝŶ�ŵĂŶǇ�
ĐŽŶƚĞǆƚƐ�ƉƌĞƐĞŶƚ�ŝŶ�ŽƚŚĞƌ�ƐĞĐƟŽŶƐ�ŽĨ�ƚŚŝƐ�ƐƉĞĐŝĮĐĂƟŽŶ͕�

ƐƵĐŚ�ĂƐ�ƉůĂŶĞƚĂƌǇ�ŵŽƟŽŶ�ŝŶ�ƐĞĐƟŽŶ�ϱ͘ϰ͘ϯ�;,^tϭ͕�Ϯ͕�
5, 9).

dŚŝƐ�ƐĞĐƟŽŶ�ƉƌŽǀŝĚĞƐ�ŬŶŽǁůĞĚŐĞ�ĂŶĚ�ƵŶĚĞƌƐƚĂŶĚŝŶŐ�
ŽĨ�ĐŝƌĐƵůĂƌ�ŵŽƟŽŶ�ĂŶĚ�ŝŵƉŽƌƚĂŶƚ�ĐŽŶĐĞƉƚƐ�ƐƵĐŚ�ĂƐ�
ĐĞŶƚƌŝƉĞƚĂů�ĨŽƌĐĞ�ĂŶĚ�ĂĐĐĞůĞƌĂƟŽŶ͘

ϱ͘Ϯ͘ϭ�<ŝŶĞŵĂƟĐƐ�ŽĨ�ĐŝƌĐƵůĂƌ�ŵŽƟŽŶ
>ĞĂƌŶŝŶŐ�ŽƵƚĐŽŵĞƐ �ĚĚŝƟŽŶĂů�ŐƵŝĚĂŶĐĞ

Learners should be able to demonstrate and 
apply their knowledge and understanding of:

;ĂͿ the radian as a measure of angle M4.7

;ďͿ period and frequency of an object in circular 
ŵŽƟŽŶ

;ĐͿ angular velocity ,~   
T

2r
~ =   or  f2r~=

ϱ͘Ϯ͘Ϯ��ĞŶƚƌŝƉĞƚĂů�ĨŽƌĐĞ
>ĞĂƌŶŝŶŐ�ŽƵƚĐŽŵĞƐ �ĚĚŝƟŽŶĂů�ŐƵŝĚĂŶĐĞ

Learners should be able to demonstrate and 
apply their knowledge and understanding of:

;ĂͿ a constant net force perpendicular to the velocity 
of an object causes it to travel in a circular path

HSW1, 2, 5, 9

;ďͿ ĐŽŶƐƚĂŶƚ�ƐƉĞĞĚ�ŝŶ�Ă�ĐŝƌĐůĞ͖�v r~=

;ĐͿ ĐĞŶƚƌŝƉĞƚĂů�ĂĐĐĞůĞƌĂƟŽŶ͖�a r
v2

= ര͖�a r2
~= M2.4

;ĚͿ ;ŝͿ� ĐĞŶƚƌŝƉĞƚĂů�ĨŽƌĐĞ͖�F r
mv2

= ര͖� m rF 2
~=

;ŝŝͿ  techniques and procedures used to 
ŝŶǀĞƐƟŐĂƚĞ�ĐŝƌĐƵůĂƌ�ŵŽƟŽŶ�ƵƐŝŶŐ�Ă�ǁŚŝƌůŝŶŐ�
bung.
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ϱ͘ϯ�KƐĐŝůůĂƟŽŶƐ

KƐĐŝůůĂƚŽƌǇ�ŵŽƟŽŶ�ŝƐ�Ăůů�ĂƌŽƵŶĚ�ƵƐ͕�ǁŝƚŚ�ĞǆĂŵƉůĞƐ�
ŝŶĐůƵĚŝŶŐ�ĂƚŽŵƐ�ǀŝďƌĂƟŶŐ�ŝŶ�Ă�ƐŽůŝĚ͕�Ă�ďƌŝĚŐĞ�ƐǁĂǇŝŶŐ�
ŝŶ�ƚŚĞ�ǁŝŶĚ͕�ƚŚĞ�ŵŽƟŽŶ�ŽĨ�ƉŝƐƚŽŶƐ�ŽĨ�Ă�ĐĂƌ�ĂŶĚ�ƚŚĞ�
ŵŽƟŽŶ�ŽĨ�ƟĚĞƐ͘�;,^tϭ͕�Ϯ͕�ϯ͕�ϱ͕�ϲ͕�ϴ͕�ϵ͕�ϭϬ͕�ϭϮͿ

dŚŝƐ�ƐĞĐƟŽŶ�ƉƌŽǀŝĚĞƐ�ŬŶŽǁůĞĚŐĞ�ĂŶĚ�ƵŶĚĞƌƐƚĂŶĚŝŶŐ�
ŽĨ�ƐŝŵƉůĞ�ŚĂƌŵŽŶŝĐ�ŵŽƟŽŶ͕�ĨŽƌĐĞĚ�ŽƐĐŝůůĂƟŽŶƐ�ĂŶĚ�
resonance.

ϱ͘ϯ͘ϭ�^ŝŵƉůĞ�ŚĂƌŵŽŶŝĐ�ŽƐĐŝůůĂƟŽŶƐ
>ĞĂƌŶŝŶŐ�ŽƵƚĐŽŵĞƐ �ĚĚŝƟŽŶĂů�ŐƵŝĚĂŶĐĞ

Learners should be able to demonstrate and 
apply their knowledge and understanding of:

;ĂͿ displacement, amplitude, period, frequency, 
ĂŶŐƵůĂƌ�ĨƌĞƋƵĞŶĐǇ�ĂŶĚ�ƉŚĂƐĞ�ĚŝīĞƌĞŶĐĞ

M4.7
,^tϴ

;ďͿ angular frequency ͖~   
T

2
~

r
=  or f2~ r=

;ĐͿ ;ŝͿ� �ƐŝŵƉůĞ�ŚĂƌŵŽŶŝĐ�ŵŽƟŽŶ͖�ĚĞĮŶŝŶŐ�ĞƋƵĂƟŽŶ�
a x2

~=-
HSW5

;ŝŝͿ  techniques and procedures used to 
determine the period/frequency of simple 
ŚĂƌŵŽŶŝĐ�ŽƐĐŝůůĂƟŽŶƐ

PAG10 e.g. mass on a spring, pendulum

;ĚͿ ƐŽůƵƟŽŶƐ�ƚŽ�ƚŚĞ�ĞƋƵĂƟŽŶ�a x2
~=-   

e.g. cos or sinx A t x A t~ ~= =
M3.9, M3.12

;ĞͿ velocity v A x2 2
!~= -  hence v Amax ~= M2.2

;ĨͿ the period of a simple harmonic oscillator is 
independent of its amplitude (isochronous 
oscillator)

;ŐͿ graphical methods to relate the changes in 
ĚŝƐƉůĂĐĞŵĞŶƚ͕�ǀĞůŽĐŝƚǇ�ĂŶĚ�ĂĐĐĞůĞƌĂƟŽŶ�ĚƵƌŝŶŐ�
ƐŝŵƉůĞ�ŚĂƌŵŽŶŝĐ�ŵŽƟŽŶ͘

HSW1

ϱ͘ϯ͘Ϯ��ŶĞƌŐǇ�ŽĨ�Ă�ƐŝŵƉůĞ�ŚĂƌŵŽŶŝĐ�ŽƐĐŝůůĂƚŽƌ
>ĞĂƌŶŝŶŐ�ŽƵƚĐŽŵĞƐ �ĚĚŝƟŽŶĂů�ŐƵŝĚĂŶĐĞ

Learners should be able to demonstrate and 
apply their knowledge and understanding of:

;ĂͿ ŝŶƚĞƌĐŚĂŶŐĞ�ďĞƚǁĞĞŶ�ŬŝŶĞƟĐ�ĂŶĚ�ƉŽƚĞŶƟĂů�
ĞŶĞƌŐǇ�ĚƵƌŝŶŐ�ƐŝŵƉůĞ�ŚĂƌŵŽŶŝĐ�ŵŽƟŽŶ

HSW2

;ďͿ energy-displacement graphs for a simple 
harmonic oscillator

HSW6
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ϱ͘ϯ͘ϯ��ĂŵƉŝŶŐ
>ĞĂƌŶŝŶŐ�ŽƵƚĐŽŵĞƐ �ĚĚŝƟŽŶĂů�ŐƵŝĚĂŶĐĞ

Learners should be able to demonstrate and 
apply their knowledge and understanding of:

;ĂͿ ĨƌĞĞ�ĂŶĚ�ĨŽƌĐĞĚ�ŽƐĐŝůůĂƟŽŶƐ

;ďͿ ;ŝͿ� �ƚŚĞ�ĞīĞĐƚƐ�ŽĨ�ĚĂŵƉŝŶŐ�ŽŶ�ĂŶ�ŽƐĐŝůůĂƚŽƌǇ�
system

HSW9, 12

;ŝŝͿ� �ŽďƐĞƌǀĞ�ĨŽƌĐĞĚ�ĂŶĚ�ĚĂŵƉĞĚ�ŽƐĐŝůůĂƟŽŶƐ�ĨŽƌ�
a range of systems

;ĐͿ ƌĞƐŽŶĂŶĐĞ͖�ŶĂƚƵƌĂů�ĨƌĞƋƵĞŶĐǇ HSW9, 12

;ĚͿ amplitude-driving frequency graphs for forced 
oscillators

;ĞͿ ƉƌĂĐƟĐĂů�ĞǆĂŵƉůĞƐ�ŽĨ�ĨŽƌĐĞĚ�ŽƐĐŝůůĂƟŽŶƐ�ĂŶĚ�
resonance.

HSW9, 12

ϱ͘ϰ�'ƌĂǀŝƚĂƟŽŶĂů�ĮĞůĚƐ

dŚŝƐ�ƐĞĐƟŽŶ�ƉƌŽǀŝĚĞƐ�ŬŶŽǁůĞĚŐĞ�ĂŶĚ�ƵŶĚĞƌƐƚĂŶĚŝŶŐ�
ŽĨ�EĞǁƚŽŶ Ɛ͛�ůĂǁ�ŽĨ�ŐƌĂǀŝƚĂƟŽŶ͕�ƉůĂŶĞƚĂƌǇ�ŵŽƟŽŶ�ĂŶĚ�
ŐƌĂǀŝƚĂƟŽŶĂů�ƉŽƚĞŶƟĂů�ĂŶĚ�ĞŶĞƌŐǇ͘�
EĞǁƚŽŶ Ɛ͛�ůĂǁ�ŽĨ�ŐƌĂǀŝƚĂƟŽŶ�ĐĂŶ�ďĞ�ƵƐĞĚ�ƚŽ�ƉƌĞĚŝĐƚ�
ƚŚĞ�ŵŽƟŽŶ�ŽĨ�ŽƌďŝƟŶŐ�ƐĂƚĞůůŝƚĞƐ͕�ƉůĂŶĞƚƐ�ĂŶĚ�ĞǀĞŶ�
ǁŚǇ�ƐŽŵĞ�ŽďũĞĐƚƐ�ŝŶ�ŽƵƌ�^ŽůĂƌ�ƐǇƐƚĞŵ�ŚĂǀĞ�ǀĞƌǇ�ůŝƩůĞ�
atmosphere with the opportunity to analyse evidence 
ĂŶĚ�ůŽŽŬ�Ăƚ�ĐĂƵƐĂů�ƌĞůĂƟŽŶƐŚŝƉƐ�;,^tϭ͕�Ϯ͕�ϱ͕�ϳͿ͘

'ĞŽƐƚĂƟŽŶĂƌǇ�ƐĂƚĞůůŝƚĞƐ�ŚĂǀĞ�ĚŽŶĞ�ŵƵĐŚ�ƚŽ�ŝŵƉƌŽǀĞ�
ƚĞůĞĐŽŵŵƵŶŝĐĂƟŽŶƐ�ĂƌŽƵŶĚ�ƚŚĞ�ǁŽƌůĚ͘�dŚĞǇ�ĂƌĞ�
ĞǆƉĞŶƐŝǀĞ͖�ŐŽǀĞƌŶŵĞŶƚƐ�ĂŶĚ�ŝŶĚƵƐƚƌǇ�ŚĂǀĞ�ƚŽ�ŵĂŬĞ�
ĚŝĸĐƵůƚ�ĚĞĐŝƐŝŽŶƐ�ǁŚĞŶ�ďƵŝůĚŝŶŐ�ŶĞǁ�ŽŶĞƐ͘�>ĞĂƌŶĞƌƐ�
ŚĂǀĞ�ƚŚĞ�ŽƉƉŽƌƚƵŶŝƚǇ�ƚŽ�ĚŝƐĐƵƐƐ�ƚŚĞ�ƐŽĐŝĞƚĂů�ďĞŶĞĮƚƐ�
of satellites and the risks they pose when accidents do 
occur (HSW9, 10).

ϱ͘ϰ͘ϭ�WŽŝŶƚ�ĂŶĚ�ƐƉŚĞƌŝĐĂů�ŵĂƐƐĞƐ
>ĞĂƌŶŝŶŐ�ŽƵƚĐŽŵĞƐ �ĚĚŝƟŽŶĂů�ŐƵŝĚĂŶĐĞ

Learners should be able to demonstrate and 
apply their knowledge and understanding of:

;ĂͿ ŐƌĂǀŝƚĂƟŽŶĂů�ĮĞůĚƐ�ĂƌĞ�ĚƵĞ�ƚŽ�ŽďũĞĐƚƐ�ŚĂǀŝŶŐ�
mass

;ďͿ modelling the mass of a spherical object as a 
point mass at its centre

;ĐͿ ŐƌĂǀŝƚĂƟŽŶĂů�ĮĞůĚ�ůŝŶĞƐ�ƚŽ�ŵĂƉ�ŐƌĂǀŝƚĂƟŽŶĂů�ĮĞůĚƐ HSW1

;ĚͿ ŐƌĂǀŝƚĂƟŽŶĂů�ĮĞůĚ�ƐƚƌĞŶŐƚŚ͖�g m
F

= .

;ĞͿ ƚŚĞ�ĐŽŶĐĞƉƚ�ŽĨ�ŐƌĂǀŝƚĂƟŽŶĂů�ĮĞůĚƐ�ĂƐ�ďĞŝŶŐ�ŽŶĞ�ŽĨ�
Ă�ŶƵŵďĞƌ�ŽĨ�ĨŽƌŵƐ�ŽĨ�ĮĞůĚ�ŐŝǀŝŶŐ�ƌŝƐĞ�ƚŽ�Ă�ĨŽƌĐĞ͘

Learners will be expected to link this with  
ƐĞĐƟŽŶ�ϲ͘Ϯ
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ϱ͘ϰ͘Ϯ�EĞǁƚŽŶ͛Ɛ�ůĂǁ�ŽĨ�ŐƌĂǀŝƚĂƟŽŶ
>ĞĂƌŶŝŶŐ�ŽƵƚĐŽŵĞƐ �ĚĚŝƟŽŶĂů�ŐƵŝĚĂŶĐĞ

Learners should be able to demonstrate and 
apply their knowledge and understanding of:

;ĂͿ EĞǁƚŽŶ Ɛ͛�ůĂǁ�ŽĨ�ŐƌĂǀŝƚĂƟŽŶ͖�F
r

GMm
2

=-  for the 
force between two point masses

M2.3

;ďͿ ŐƌĂǀŝƚĂƟŽŶĂů�ĮĞůĚ�ƐƚƌĞŶŐƚŚ�g
r

GM
2

=-  for a point  
mass

;ĐͿ ŐƌĂǀŝƚĂƟŽŶĂů�ĮĞůĚ�ƐƚƌĞŶŐƚŚ�ŝƐ�ƵŶŝĨŽƌŵ�ĐůŽƐĞ�ƚŽ�ƚŚĞ�
surface of the Earth and numerically equal to the 
ĂĐĐĞůĞƌĂƟŽŶ�ŽĨ�ĨƌĞĞ�ĨĂůů͘

ϱ͘ϰ͘ϯ�WůĂŶĞƚĂƌǇ�ŵŽƟŽŶ
>ĞĂƌŶŝŶŐ�ŽƵƚĐŽŵĞƐ �ĚĚŝƟŽŶĂů�ŐƵŝĚĂŶĐĞ

Learners should be able to demonstrate and 
apply their knowledge and understanding of:

;ĂͿ <ĞƉůĞƌ Ɛ͛�ƚŚƌĞĞ�ůĂǁƐ�ŽĨ�ƉůĂŶĞƚĂƌǇ�ŵŽƟŽŶ ,^tϳ

;ďͿ the centripetal force on a planet is provided by 
ƚŚĞ�ŐƌĂǀŝƚĂƟŽŶĂů�ĨŽƌĐĞ�ďĞƚǁĞĞŶ�ŝƚ�ĂŶĚ�ƚŚĞ�^ƵŶ

;ĐͿ ƚŚĞ�ĞƋƵĂƟŽŶ T GM r42
2

3r
=
J

L
KK
N

P
OO

Learners will also be expected to derive this 
ĞƋƵĂƟŽŶ�ĨƌŽŵ�ĮƌƐƚ�ƉƌŝŶĐŝƉůĞƐ͘�,^tϭ

;ĚͿ ƚŚĞ�ƌĞůĂƟŽŶƐŚŝƉ�ĨŽƌ�<ĞƉůĞƌ Ɛ͛�ƚŚŝƌĚ�ůĂǁ�T2 | r3 
applied to systems other than our solar system

;ĞͿ ŐĞŽƐƚĂƟŽŶĂƌǇ�Žƌďŝƚ͖�ƵƐĞƐ�ŽĨ�ŐĞŽƐƚĂƟŽŶĂƌǇ�
satellites.

,^tϭ͕�Ϯ͕�ϵ͕�ϭϬ�WƌĞĚŝĐƟŶŐ�ŐĞŽƐƚĂƟŽŶĂƌǇ�Žƌďŝƚ�ƵƐŝŶŐ�
EĞǁƚŽŶŝĂŶ�ůĂǁƐ͘

ϱ͘ϰ͘ϰ�'ƌĂǀŝƚĂƟŽŶĂů�ƉŽƚĞŶƟĂů�ĂŶĚ�ĞŶĞƌŐǇ
>ĞĂƌŶŝŶŐ�ŽƵƚĐŽŵĞƐ �ĚĚŝƟŽŶĂů�ŐƵŝĚĂŶĐĞ

Learners should be able to demonstrate and 
apply their knowledge and understanding of:

;ĂͿ ŐƌĂǀŝƚĂƟŽŶĂů�ƉŽƚĞŶƟĂů�Ăƚ�Ă�ƉŽŝŶƚ�ĂƐ�ƚŚĞ�ǁŽƌŬ�
ĚŽŶĞ�ŝŶ�ďƌŝŶŐŝŶŐ�ƵŶŝƚ�ŵĂƐƐ�ĨƌŽŵ�ŝŶĮŶŝƚǇ�ƚŽ�ƚŚĞ�
ƉŽŝŶƚ͖�ŐƌĂǀŝƚĂƟŽŶĂů�ƉŽƚĞŶƟĂů�ŝƐ�ǌĞƌŽ�Ăƚ�ŝŶĮŶŝƚǇ

;ďͿ ŐƌĂǀŝƚĂƟŽŶĂů�ƉŽƚĞŶƟĂů�Vg  r
GM

=-  at a distance 
r from a point mass M͖�ĐŚĂŶŐĞƐ�ŝŶ�ŐƌĂǀŝƚĂƟŽŶĂů�
ƉŽƚĞŶƟĂů

;ĐͿ force–distance graph for a point or spherical 
ŵĂƐƐ͖�ǁŽƌŬ�ĚŽŶĞ�ŝƐ�ĂƌĞĂ�ƵŶĚĞƌ�ŐƌĂƉŚ

HSW5

;ĚͿ ŐƌĂǀŝƚĂƟŽŶĂů�ƉŽƚĞŶƟĂů�ĞŶĞƌŐǇ�E mV r
GMm

g= =-
at a distance r from a point mass M

;ĞͿ escape velocity. ,^tϭ͕�,^tϮ�WƌĞĚŝĐƟŶŐ�ƚŚĞ�ĞƐĐĂƉĞ�ǀĞůŽĐŝƚǇ�ŽĨ�
atoms from the atmosphere of planets.
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ϱ͘ϱ��ƐƚƌŽƉŚǇƐŝĐƐ�ĂŶĚ�ĐŽƐŵŽůŽŐǇ

dŚŝƐ�ƐĞĐƟŽŶ�ƉƌŽǀŝĚĞƐ�ŬŶŽǁůĞĚŐĞ�ĂŶĚ�ƵŶĚĞƌƐƚĂŶĚŝŶŐ�ŽĨ�
stars, Wien’s displacement law, Stefan’s law, Hubble’s 
law and the Big Bang.

Learners have the opportunity to appreciate how 
ƐĐŝĞŶƟĮĐ�ŝĚĞĂƐ�ŽĨ�ƚŚĞ��ŝŐ��ĂŶŐ�ĚĞǀĞůŽƉĞĚ�ŽǀĞƌ�
ƟŵĞ�ĂŶĚ�ŚŽǁ�ŝƚƐ�ǀĂůŝĚŝƚǇ�ŝƐ�ƐƵƉƉŽƌƚĞĚ�ďǇ�ƌĞƐĞĂƌĐŚ�
ĂŶĚ�ĞǆƉĞƌŝŵĞŶƚĂů�ǁŽƌŬ�ĐĂƌƌŝĞĚ�ŽƵƚ�ďǇ�ƚŚĞ�ƐĐŝĞŶƟĮĐ�
ĐŽŵŵƵŶŝƚǇ�;,^tϮ͕�ϳ͕�ϴ͕�ϭϭͿ͘

ϱ͘ϱ͘ϭ�^ƚĂƌƐ
>ĞĂƌŶŝŶŐ�ŽƵƚĐŽŵĞƐ �ĚĚŝƟŽŶĂů�ŐƵŝĚĂŶĐĞ

Learners should be able to demonstrate and 
apply their knowledge and understanding of:

;ĂͿ the terms planets, planetary satellites, comets, 
solar systems, galaxies and the universe

,^tϳ

;ďͿ ĨŽƌŵĂƟŽŶ�ŽĨ�Ă�ƐƚĂƌ�ĨƌŽŵ�ŝŶƚĞƌƐƚĞůůĂƌ�ĚƵƐƚ�ĂŶĚ�
ŐĂƐ�ŝŶ�ƚĞƌŵƐ�ŽĨ�ŐƌĂǀŝƚĂƟŽŶĂů�ĐŽůůĂƉƐĞ͕�ĨƵƐŝŽŶ�ŽĨ�
ŚǇĚƌŽŐĞŶ�ŝŶƚŽ�ŚĞůŝƵŵ͕�ƌĂĚŝĂƟŽŶ�ĂŶĚ�ŐĂƐ�ƉƌĞƐƐƵƌĞ

Learners are not expected to know the details of 
ĨƵƐŝŽŶ�ŝŶ�ƚĞƌŵƐ�ŽĨ��ŝŶƐƚĞŝŶ Ɛ͛�ŵĂƐƐͲĞŶĞƌŐǇ�ĞƋƵĂƟŽŶ͘

;ĐͿ ĞǀŽůƵƟŽŶ�ŽĨ�Ă�ůŽǁͲŵĂƐƐ�ƐƚĂƌ�ůŝŬĞ�ŽƵƌ�^ƵŶ�ŝŶƚŽ�Ă�
ƌĞĚ�ŐŝĂŶƚ�ĂŶĚ�ǁŚŝƚĞ�ĚǁĂƌĨ͖�ƉůĂŶĞƚĂƌǇ�ŶĞďƵůĂ

,^tϴ

;ĚͿ ĐŚĂƌĂĐƚĞƌŝƐƟĐƐ�ŽĨ�Ă�ǁŚŝƚĞ�ĚǁĂƌĨ͖�ĞůĞĐƚƌŽŶ�
ĚĞŐĞŶĞƌĂĐǇ�ƉƌĞƐƐƵƌĞ͖��ŚĂŶĚƌĂƐĞŬŚĂƌ�ůŝŵŝƚ

,^tϴ

;ĞͿ ĞǀŽůƵƟŽŶ�ŽĨ�Ă�ŵĂƐƐŝǀĞ�ƐƚĂƌ�ŝŶƚŽ�Ă�ƌĞĚ�ƐƵƉĞƌ�ŐŝĂŶƚ�
ĂŶĚ�ƚŚĞŶ�ĞŝƚŚĞƌ�Ă�ŶĞƵƚƌŽŶ�ƐƚĂƌ�Žƌ�ďůĂĐŬ�ŚŽůĞ͖�
supernova

,^tϴ

;ĨͿ ĐŚĂƌĂĐƚĞƌŝƐƟĐƐ�ŽĨ�Ă�ŶĞƵƚƌŽŶ�ƐƚĂƌ�ĂŶĚ�Ă�ďůĂĐŬ�ŚŽůĞ ,^tϴ

;ŐͿ Hertzsprung–Russell (HR) diagram as luminosity-
ƚĞŵƉĞƌĂƚƵƌĞ�ƉůŽƚ͖�ŵĂŝŶ�ƐĞƋƵĞŶĐĞ͖�ƌĞĚ�ŐŝĂŶƚƐ͖�
ƐƵƉĞƌ�ƌĞĚ�ŐŝĂŶƚƐ͖�ǁŚŝƚĞ�ĚǁĂƌĨƐ͘

,^tϴ

ϱ͘ϱ͘Ϯ��ůĞĐƚƌŽŵĂŐŶĞƟĐ�ƌĂĚŝĂƟŽŶ�ĨƌŽŵ�ƐƚĂƌƐ
>ĞĂƌŶŝŶŐ�ŽƵƚĐŽŵĞƐ �ĚĚŝƟŽŶĂů�ŐƵŝĚĂŶĐĞ

Learners should be able to demonstrate and 
apply their knowledge and understanding of:

;ĂͿ energy levels of electrons in isolated gas atoms

;ďͿ ƚŚĞ�ŝĚĞĂ�ƚŚĂƚ�ĞŶĞƌŐǇ�ůĞǀĞůƐ�ŚĂǀĞ�ŶĞŐĂƟǀĞ�ǀĂůƵĞƐ

;ĐͿ emission spectral lines from hot gases in terms of 
ĞŵŝƐƐŝŽŶ�ŽĨ�ƉŚŽƚŽŶƐ�ĂŶĚ�ƚƌĂŶƐŝƟŽŶ�ŽĨ�ĞůĞĐƚƌŽŶƐ�
between discrete energy levels

,^tϮ͕�ϴ

;ĚͿ ƚŚĞ�ĞƋƵĂƟŽŶƐ� andhf E hc ET T
m

= =  >ĞĂƌŶĞƌƐ�ǁŝůů�ĂůƐŽ�ƌĞƋƵŝƌĞ�ŬŶŽǁůĞĚŐĞ�ŽĨ�ƐĞĐƟŽŶ�ϰ͘ϱ

;ĞͿ ĚŝīĞƌĞŶƚ�ĂƚŽŵƐ�ŚĂǀĞ�ĚŝīĞƌĞŶƚ�ƐƉĞĐƚƌĂů�ůŝŶĞƐ�
ǁŚŝĐŚ�ĐĂŶ�ďĞ�ƵƐĞĚ�ƚŽ�ŝĚĞŶƟĨǇ�ĞůĞŵĞŶƚƐ�ǁŝƚŚŝŶ�
stars



© OCR 2016
A Level in Physics A 39

2

;ĨͿ ĐŽŶƟŶƵŽƵƐ�ƐƉĞĐƚƌƵŵ͕�ĞŵŝƐƐŝŽŶ�ůŝŶĞ�ƐƉĞĐƚƌƵŵ�
ĂŶĚ�ĂďƐŽƌƉƟŽŶ�ůŝŶĞ�ƐƉĞĐƚƌƵŵ

;ŐͿ ƚƌĂŶƐŵŝƐƐŝŽŶ�ĚŝīƌĂĐƟŽŶ�ŐƌĂƟŶŐ�ƵƐĞĚ�ƚŽ�
determine the wavelength of light

dŚĞ�ƐƚƌƵĐƚƵƌĞ�ĂŶĚ�ƵƐĞ�ŽĨ�ĂŶ�ŽƉƟĐĂů�ƐƉĞĐƚƌŽŵĞƚĞƌ�ĂƌĞ�
ŶŽƚ�ƌĞƋƵŝƌĞĚ͖�
PAG5

;ŚͿ ƚŚĞ�ĐŽŶĚŝƟŽŶ�ĨŽƌ�ŵĂǆŝŵĂ� sind ni m= , where d is 

ƚŚĞ�ŐƌĂƟŶŐ�ƐƉĂĐŝŶŐ
WƌŽŽĨ�ŽĨ�ƚŚŝƐ�ĞƋƵĂƟŽŶ�ŝƐ�ŶŽƚ�ƌĞƋƵŝƌĞĚ͘

;ŝͿ use of Wien’s displacement law 
1
Tmax \m  to 

ĞƐƟŵĂƚĞ�ƚŚĞ�ƉĞĂŬ�ƐƵƌĨĂĐĞ�ƚĞŵƉĞƌĂƚƵƌĞ�;ŽĨ�Ă�ƐƚĂƌͿ

M0.4
HSW5

;ũͿ luminosity L ŽĨ�Ă�ƐƚĂƌ͖�^ƚĞĨĂŶ Ɛ͛�ůĂǁ�L r T4 2 4
vr=

where v  is the Stefan constant

Learners will also require knowledge of 4.4.1

;ŬͿ use of Wien’s displacement law and Stefan’s law 

ƚŽ�ĞƐƟŵĂƚĞ�ƚŚĞ�ƌĂĚŝƵƐ�ŽĨ�Ă�ƐƚĂƌ͘
M0.4
HSW5

ϱ͘ϱ͘ϯ��ŽƐŵŽůŽŐǇ
>ĞĂƌŶŝŶŐ�ŽƵƚĐŽŵĞƐ �ĚĚŝƟŽŶĂů�ŐƵŝĚĂŶĐĞ

Learners should be able to demonstrate and 
apply their knowledge and understanding of:

;ĂͿ distances measured in astronomical unit (AU), 

light-year (ly) and parsec (pc)

M4.6

;ďͿ� ƐƚĞůůĂƌ�ƉĂƌĂůůĂǆ͖�ĚŝƐƚĂŶĐĞƐ�ƚŚĞ�ƉĂƌƐĞĐ�;ƉĐͿ

;ĐͿ ƚŚĞ�ĞƋƵĂƟŽŶ 1p
d

= , where p is the parallax in 

seconds of arc and d is the distance in parsec

;ĚͿ ƚŚĞ��ŽƐŵŽůŽŐŝĐĂů�ƉƌŝŶĐŝƉůĞ͖�ƵŶŝǀĞƌƐĞ�ŝƐ�
homogeneous, isotropic and the laws of physics 

are universal

;ĞͿ �ŽƉƉůĞƌ�ĞīĞĐƚ͖��ŽƉƉůĞƌ�ƐŚŝŌ�ŽĨ�ĞůĞĐƚƌŽŵĂŐŶĞƟĐ�
ƌĂĚŝĂƟŽŶ

;ĨͿ �ŽƉƉůĞƌ�ĞƋƵĂƟŽŶ�
f
f

c
vT T

. .
m

m
 for a source of

ĞůĞĐƚƌŽŵĂŐŶĞƟĐ�ƌĂĚŝĂƟŽŶ�ŵŽǀŝŶŐ�ƌĞůĂƟǀĞ�ƚŽ�ĂŶ
observer

;ŐͿ ,ƵďďůĞ Ɛ͛�ůĂǁ͖��v 5 H
0 

d for receding galaxies, 

where H
0
 is the Hubble constant

,^tϳ

;ŚͿ model of an expanding universe supported by 

ŐĂůĂĐƟĐ�ƌĞĚ�ƐŚŝŌ
,^tϮ͕�ϳ͕�ϴ͕�ϭϭ

;ŝͿ Hubble constant H
0
 in both km s–1 Mpc–1 and s–1 

units

;ũͿ the Big Bang theory ,^tϳ͕�ϵ͕�ϭϬ͕�ϭϮ
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;ŬͿ experimental evidence for the Big Bang theory 
ĨƌŽŵ�ŵŝĐƌŽǁĂǀĞ�ďĂĐŬŐƌŽƵŶĚ�ƌĂĚŝĂƟŽŶ�Ăƚ�Ă�
ƚĞŵƉĞƌĂƚƵƌĞ�ŽĨ�Ϯ͘ϳ�<

,^tϳ͕�,^tϭϭ�dŚĞ�ĚĞǀĞůŽƉŵĞŶƚ�ĂŶĚ�ĂĐĐĞƉƚĂŶĐĞ�ŽĨ�
�ŝŐ��ĂŶŐ�ƚŚĞŽƌǇ�ďǇ�ƚŚĞ�ƐĐŝĞŶƟĮĐ�ĐŽŵŵƵŶŝƚǇ͘

;ůͿ the idea that the Big Bang gave rise to the 
ĞǆƉĂŶƐŝŽŶ�ŽĨ�ƐƉĂĐĞͲƟŵĞ

;ŵͿ ĞƐƟŵĂƟŽŶ�ĨŽƌ�ƚŚĞ�ĂŐĞ�ŽĨ�ƚŚĞ�ƵŶŝǀĞƌƐĞ͖�t  5 H0
–1 M1.4

,^tϳ

;ŶͿ ĞǀŽůƵƟŽŶ�ŽĨ�ƚŚĞ�ƵŶŝǀĞƌƐĞ�ĂŌĞƌ�ƚŚĞ��ŝŐ��ĂŶŐ�ƚŽ�
the present

,^tϭ͕�Ϯ͕�ϱ͕�ϲ͕�ϳ͕�ϴ͕�ϵ͕�ϭϬ͕�ϭϭ

;ŽͿ ĐƵƌƌĞŶƚ�ŝĚĞĂƐ͖�ƵŶŝǀĞƌƐĞ�ŝƐ�ŵĂĚĞ�ƵƉ�ŽĨ�ĚĂƌŬ�
ĞŶĞƌŐǇ͕ �ĚĂƌŬ�ŵĂƩĞƌ͕ �ĂŶĚ�Ă�ƐŵĂůů�ƉĞƌĐĞŶƚĂŐĞ�ŽĨ�
ŽƌĚŝŶĂƌǇ�ŵĂƩĞƌ͘
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DŽĚƵůĞ�ϲ͗�WĂƌƟĐůĞƐ�ĂŶĚ�ŵĞĚŝĐĂů�ƉŚǇƐŝĐƐ

In this module, learners will learn about capacitors, 
ĞůĞĐƚƌŝĐ�ĮĞůĚ͕�ĞůĞĐƚƌŽŵĂŐŶĞƟƐŵ͕�ŶƵĐůĞĂƌ�ƉŚǇƐŝĐƐ͕�
ƉĂƌƟĐůĞ�ƉŚǇƐŝĐƐ�ĂŶĚ�ŵĞĚŝĐĂů�ŝŵĂŐŝŶŐ͘

ϲ͘ϭ��ĂƉĂĐŝƚŽƌƐ

dŚŝƐ�ƐĞĐƟŽŶ�ŝŶƚƌŽĚƵĐĞƐ�ƚŚĞ�ďĂƐŝĐ�ƉƌŽƉĞƌƟĞƐ�ŽĨ�
capacitors and how they are used in electrical 
circuits. The use of capacitors as a source of electrical 
ĞŶĞƌŐǇ�ŝƐ�ƚŚĞŶ�ĚĞǀĞůŽƉĞĚ͘�dŚŝƐ�ƐĞĐƟŽŶ�ŝŶƚƌŽĚƵĐĞƐ�
ƚŚĞ�ŵĂƚŚĞŵĂƟĐƐ�ŽĨ�ĞǆƉŽŶĞŶƟĂů�ĚĞĐĂǇ͕ �ǁŚŝĐŚ�ŝƐ�ĂůƐŽ�
ƌĞƋƵŝƌĞĚ�ĨŽƌ�ƚŚĞ�ĚĞĐĂǇ�ŽĨ�ƌĂĚŝŽĂĐƟǀĞ�ŶƵĐůĞŝ�ŝŶ�ϲ͘ϰ. 

dŚŝƐ�ƐĞĐƟŽŶ�ƉƌŽǀŝĚĞƐ�ŬŶŽǁůĞĚŐĞ�ĂŶĚ�ƵŶĚĞƌƐƚĂŶĚŝŶŐ�ŽĨ�
ĐĂƉĂĐŝƚŽƌƐ�ĂŶĚ�ĞǆƉŽŶĞŶƟĂů�ĚĞĐĂǇ͘

Experimental work provides an excellent way to 
understand the behaviour of capacitors in electrical 
circuits and the management of safety and risks 
when using power supplies (HSW4). There are many 
ŽƉƉŽƌƚƵŶŝƟĞƐ�ĨŽƌ�ůĞĂƌŶĞƌƐ�ƚŽ�ƵƐĞ�ƐƉƌĞĂĚƐŚĞĞƚƐ�ŝŶ�
ƚŚĞ�ĂŶĂůǇƐŝƐ�ĂŶĚ�ƉƌĞƐĞŶƚĂƟŽŶ�ŽĨ�ĚĂƚĂ�;,^tϯͿ͘�dŚĞ�
varied uses of capacitors give the opportunity for 
ƚŚĞ�ĐŽŶƐŝĚĞƌĂƟŽŶ�ŽĨ�ƚŚĞŝƌ�ƵƐĞ�ŝŶ�ŵĂŶǇ�ƉƌĂĐƟĐĂů�
ĂƉƉůŝĐĂƟŽŶƐ�;,^tϮ͕�ϱ͕�ϲ͕�ϵͿ

ϲ͘ϭ͘ϭ��ĂƉĂĐŝƚŽƌƐ
>ĞĂƌŶŝŶŐ�ŽƵƚĐŽŵĞƐ �ĚĚŝƟŽŶĂů�ŐƵŝĚĂŶĐĞ

Learners should be able to demonstrate and 
apply their knowledge and understanding of:

;ĂͿ ĐĂƉĂĐŝƚĂŶĐĞ͖�C V
Q
= ͖�ƚŚĞ�ƵŶŝƚ�ĨĂƌĂĚ

;ďͿ charging and discharging of a capacitor or 
ĐĂƉĂĐŝƚŽƌ�ƉůĂƚĞƐ�ǁŝƚŚ�ƌĞĨĞƌĞŶĐĞ�ƚŽ�ƚŚĞ�ŇŽǁ�ŽĨ�
electrons

HSW2

;ĐͿ total capacitance of two or more capacitors in 

ƐĞƌŝĞƐ͖� ....
C C C
1 1 1

1 2
= + +

;ĚͿ total capacitance of two or more capacitors in 
ƉĂƌĂůůĞů͖�C = C1 + C2 + ...

;ĞͿ ;ŝͿ  analysis of circuits containing capacitors, 
including resistors

HSW5

;ŝŝͿ  techniques and procedures used to 
ŝŶǀĞƐƟŐĂƚĞ�ĐĂƉĂĐŝƚŽƌƐ�ŝŶ�ďŽƚŚ�ƐĞƌŝĞƐ�ĂŶĚ�
ƉĂƌĂůůĞů�ĐŽŵďŝŶĂƟŽŶƐ�ƵƐŝŶŐ�ĂŵŵĞƚĞƌƐ�ĂŶĚ�
voltmeters.

PAG9
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ϲ͘ϭ͘Ϯ��ŶĞƌŐǇ
>ĞĂƌŶŝŶŐ�ŽƵƚĐŽŵĞƐ �ĚĚŝƟŽŶĂů�ŐƵŝĚĂŶĐĞ

Learners should be able to demonstrate and 
apply their knowledge and understanding of:

;ĂͿ p.d. – ĐŚĂƌŐĞ�ŐƌĂƉŚ�ĨŽƌ�Ă�ĐĂƉĂĐŝƚŽƌ͖�ĞŶĞƌŐǇ�ƐƚŽƌĞĚ�
is area under graph

M3.8 
HSW5

;ďͿ ĞŶĞƌŐǇ�ƐƚŽƌĞĚ�ďǇ�ĐĂƉĂĐŝƚŽƌ͖�

,W QV2
1

=   W C
Q

2
1

2

=   and  W V C2
1 2

=

HSW6

;ĐͿ uses of capacitors as storage of energy. HSW9

ϲ͘ϭ͘ϯ��ŚĂƌŐŝŶŐ�ĂŶĚ�ĚŝƐĐŚĂƌŐŝŶŐ�ĐĂƉĂĐŝƚŽƌƐ
>ĞĂƌŶŝŶŐ�ŽƵƚĐŽŵĞƐ �ĚĚŝƟŽŶĂů�ŐƵŝĚĂŶĐĞ

Learners should be able to demonstrate and 
apply their knowledge and understanding of:

;ĂͿ ;ŝͿ  charging and discharging capacitor through 
a resistor

;ŝŝͿ� �ƚĞĐŚŶŝƋƵĞƐ�ĂŶĚ�ƉƌŽĐĞĚƵƌĞƐ�ƚŽ�ŝŶǀĞƐƟŐĂƚĞ�
the charge and the discharge of a capacitor 
using both meters and data-loggers

PAG9 
,^tϰ�/ŶǀĞƐƟŐĂƟŶŐ�ƚŚĞ�ĐŚĂƌŐĞ�ĂŶĚ�ĚŝƐĐŚĂƌŐĞ�ŽĨ�
capacitors in the laboratory.

;ďͿ ƟŵĞ�ĐŽŶƐƚĂŶƚ�ŽĨ�Ă�ĐĂƉĂĐŝƚŽƌʹƌĞƐŝƐƚŽƌ�ĐŝƌĐƵŝƚ͖� CRx = HSW9

;ĐͿ ĞƋƵĂƟŽŶƐ�ŽĨ�ƚŚĞ�ĨŽƌŵ� ex x0 CR
t

=
-

 and 
( )ex x 10

CR
t

= -
-

 for capacitor–resistor circuits

Learners will be expected to know how lnx–t graphs 
can be used to determine CR.
M0.5, M2.5, M3.10, M3.12

;ĚͿ graphical methods and spreadsheet modelling 

ŽĨ�ƚŚĞ�ĞƋƵĂƟŽŶ�
t
Q

CR
Q

T
T
=-

 
for a discharging 

capacitor

HSW3 Using spreadsheets to model the discharge of 
a capacitor.
M3.9

;ĞͿ ĞǆƉŽŶĞŶƟĂů�ĚĞĐĂǇ�ŐƌĂƉŚ͖�ĐŽŶƐƚĂŶƚͲƌĂƟŽ�ƉƌŽƉĞƌƚǇ�
of such a graph.

M3.11
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ϲ͘Ϯ��ůĞĐƚƌŝĐ�ĮĞůĚƐ

dŚŝƐ�ƐĞĐƟŽŶ�ƉƌŽǀŝĚĞƐ�ŬŶŽǁůĞĚŐĞ�ĂŶĚ�ƵŶĚĞƌƐƚĂŶĚŝŶŐ�
ŽĨ��ŽƵůŽŵď Ɛ͛�ůĂǁ͕�ƵŶŝĨŽƌŵ�ĞůĞĐƚƌŝĐ�ĮĞůĚƐ͕�ĞůĞĐƚƌŝĐ�
ƉŽƚĞŶƟĂů�ĂŶĚ�ĞŶĞƌŐǇ͘

ϲ͘Ϯ͘ϭ�WŽŝŶƚ�ĂŶĚ�ƐƉŚĞƌŝĐĂů�ĐŚĂƌŐĞƐ
>ĞĂƌŶŝŶŐ�ŽƵƚĐŽŵĞƐ �ĚĚŝƟŽŶĂů�ŐƵŝĚĂŶĐĞ

Learners should be able to demonstrate and 
apply their knowledge and understanding of:

;ĂͿ ĞůĞĐƚƌŝĐ�ĮĞůĚƐ�ĂƌĞ�ĚƵĞ�ƚŽ�ĐŚĂƌŐĞƐ

;ďͿ modelling a uniformly charged sphere as a point 
charge at its centre

HSW1

;ĐͿ ĞůĞĐƚƌŝĐ�ĮĞůĚ�ůŝŶĞƐ�ƚŽ�ŵĂƉ�ĞůĞĐƚƌŝĐ�ĮĞůĚƐ

;ĚͿ ĞůĞĐƚƌŝĐ�ĮĞůĚ�ƐƚƌĞŶŐƚŚ͖�E Q
F

= .

ϲ͘Ϯ͘Ϯ��ŽƵůŽŵď͛Ɛ�ůĂǁ
>ĞĂƌŶŝŶŐ�ŽƵƚĐŽŵĞƐ �ĚĚŝƟŽŶĂů�ŐƵŝĚĂŶĐĞ

Learners should be able to demonstrate and 
apply their knowledge and understanding of:

;ĂͿ �ŽƵůŽŵď Ɛ͛�ůĂǁ͖�F
r

Qq
4 0

2rf
=  for the force 

between two point charges

>ĞĂƌŶĞƌƐ�ǁŝůů�ĂůƐŽ�ƌĞƋƵŝƌĞ�ŬŶŽǁůĞĚŐĞ�ŽĨ�ƐĞĐƟŽŶ�ϯ͘Ϯ

;ďͿ ĞůĞĐƚƌŝĐ�ĮĞůĚ�ƐƚƌĞŶŐƚŚ�E
r

Q
4 0

2rf
=  for a  

point charge

;ĐͿ ƐŝŵŝůĂƌŝƟĞƐ�ĂŶĚ�ĚŝīĞƌĞŶĐĞƐ�ďĞƚǁĞĞŶ�ƚŚĞ�
ŐƌĂǀŝƚĂƟŽŶĂů�ĮĞůĚ�ŽĨ�Ă�ƉŽŝŶƚ�ŵĂƐƐ�ĂŶĚ�ƚŚĞ�ĞůĞĐƚƌŝĐ�
ĮĞůĚ�ŽĨ�Ă�ƉŽŝŶƚ�ĐŚĂƌŐĞ

Learners will also require knowledge of 5.4

;ĚͿ ƚŚĞ�ĐŽŶĐĞƉƚ�ŽĨ�ĞůĞĐƚƌŝĐ�ĮĞůĚƐ�ĂƐ�ďĞŝŶŐ�ŽŶĞ�ŽĨ�Ă�
ŶƵŵďĞƌ�ŽĨ�ĨŽƌŵƐ�ŽĨ�ĮĞůĚ�ŐŝǀŝŶŐ�ƌŝƐĞ�ƚŽ�Ă�ĨŽƌĐĞ͘

Learners will be expected to link this with 5.4

ϲ͘Ϯ͘ϯ�hŶŝĨŽƌŵ�ĞůĞĐƚƌŝĐ�ĮĞůĚ
>ĞĂƌŶŝŶŐ�ŽƵƚĐŽŵĞƐ �ĚĚŝƟŽŶĂů�ŐƵŝĚĂŶĐĞ

Learners should be able to demonstrate and 
apply their knowledge and understanding of:

;ĂͿ ƵŶŝĨŽƌŵ�ĞůĞĐƚƌŝĐ�ĮĞůĚ�ƐƚƌĞŶŐƚŚ͖�E
d
V

=

;ďͿ ƉĂƌĂůůĞů�ƉůĂƚĞ�ĐĂƉĂĐŝƚŽƌ͖�ƉĞƌŵŝƫǀŝƚǇ͖� 

;C
d
0=
Af   ͖C

d
Af

=   r 0f f f=

>ĞĂƌŶĞƌƐ�ĂƌĞ�ŶŽƚ�ĞǆƉĞĐƚĞĚ�ƚŽ�ŬŶŽǁ�ǁŚǇ�ƚŚĞ�ƌĞůĂƟǀĞ�
ƉĞƌŵŝƫǀŝƚǇ� 1r Hf .
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;ĐͿ ŵŽƟŽŶ�ŽĨ�ĐŚĂƌŐĞĚ�ƉĂƌƟĐůĞƐ�ŝŶ�Ă�ƵŶŝĨŽƌŵ�ĞůĞĐƚƌŝĐ�
ĮĞůĚ͘

Learners will also require knowledge of 3.1, 3.2 and 
3.3
HSW2

ϲ͘Ϯ͘ϰ��ůĞĐƚƌŝĐ�ƉŽƚĞŶƟĂů�ĂŶĚ�ĞŶĞƌŐǇ
>ĞĂƌŶŝŶŐ�ŽƵƚĐŽŵĞƐ �ĚĚŝƟŽŶĂů�ŐƵŝĚĂŶĐĞ

Learners should be able to demonstrate and 
apply their knowledge and understanding of:

;ĂͿ ĞůĞĐƚƌŝĐ�ƉŽƚĞŶƟĂů�Ăƚ�Ă�ƉŽŝŶƚ�ĂƐ�ƚŚĞ�ǁŽƌŬ�ĚŽŶĞ�ŝŶ�
ďƌŝŶŐŝŶŐ�ƵŶŝƚ�ƉŽƐŝƟǀĞ�ĐŚĂƌŐĞ�ĨƌŽŵ�ŝŶĮŶŝƚǇ�ƚŽ�ƚŚĞ�
ƉŽŝŶƚ͖�ĞůĞĐƚƌŝĐ�ƉŽƚĞŶƟĂů�ŝƐ�ǌĞƌŽ�Ăƚ�ŝŶĮŶŝƚǇ

;ďͿ ĞůĞĐƚƌŝĐ�ƉŽƚĞŶƟĂů�V r
Q

4 0rf
=

 
at a distance r from 

Ă�ƉŽŝŶƚ�ĐŚĂƌŐĞ͖�ĐŚĂŶŐĞƐ�ŝŶ�ĞůĞĐƚƌŝĐ�ƉŽƚĞŶƟĂů

;ĐͿ capacitance C R4 0rf=  for an isolated sphere �ĞƌŝǀĂƟŽŶ�ĞǆƉĞĐƚĞĚ�ĨƌŽŵ�ĞƋƵĂƟŽŶ�ĨŽƌ�ĞůĞĐƚƌŝĐ�
ƉŽƚĞŶƟĂů�ĂŶĚ�Q = VC.

;ĚͿ force–distance graph for a point or spherical 
ĐŚĂƌŐĞ͖�ǁŽƌŬ�ĚŽŶĞ�ŝƐ�ĂƌĞĂ�ƵŶĚĞƌ�ŐƌĂƉŚ

HSW5

;ĞͿ ĞůĞĐƚƌŝĐ�ƉŽƚĞŶƟĂů�ĞŶĞƌŐǇ� /Qq r r
Qq

4 4 0
rf

rf
= =   of 

a distance r from a point charge Q.

ϲ͘ϯ��ůĞĐƚƌŽŵĂŐŶĞƟƐŵ

dŚŝƐ�ƐĞĐƟŽŶ�ƉƌŽǀŝĚĞƐ�ŬŶŽǁůĞĚŐĞ�ĂŶĚ�ƵŶĚĞƌƐƚĂŶĚŝŶŐ�
ŽĨ�ŵĂŐŶĞƟĐ�ĮĞůĚƐ͕�ŵŽƟŽŶ�ŽĨ�ĐŚĂƌŐĞĚ�ƉĂƌƟĐůĞƐ�
ŝŶ�ŵĂŐŶĞƟĐ�ĮĞůĚƐ͕�>ĞŶǌ Ɛ͛�ůĂǁ�ĂŶĚ�&ĂƌĂĚĂǇ Ɛ͛�ůĂǁ͘�
dŚĞ�ĂƉƉůŝĐĂƟŽŶ�ŽĨ�&ĂƌĂĚĂǇ Ɛ͛�ůĂǁ�ŵĂǇ�ďĞ�ƵƐĞĚ�ƚŽ�
ĚĞŵŽŶƐƚƌĂƚĞ�ŚŽǁ�ƐĐŝĞŶĐĞ�ŚĂƐ�ďĞŶĞĮƚĞĚ�ƐŽĐŝĞƚǇ�
with important devices such as generators and 

transformers. Transformers are used in the 
ƚƌĂŶƐŵŝƐƐŝŽŶ�ŽĨ�ĞůĞĐƚƌŝĐĂů�ĞŶĞƌŐǇ�ƵƐŝŶŐ�ƚŚĞ�ŶĂƟŽŶĂů�
grid and are an integral part of many electrical devices 
ŝŶ�ŽƵƌ�ŚŽŵĞƐ͘�dŚĞ�ĂƉƉůŝĐĂƟŽŶ�ŽĨ�>ĞŶǌ Ɛ͛�ůĂǁ�ĂůůŽǁƐ�
ĚŝƐĐƵƐƐŝŽŶ�ŽĨ�ƚŚĞ�ƵƐĞ�ŽĨ�ƐĐŝĞŶƟĮĐ�ŬŶŽǁůĞĚŐĞ�ƚŽ�ƉƌĞƐĞŶƚ�
Ă�ƐĐŝĞŶƟĮĐ�ĂƌŐƵŵĞŶƚ�;,^tϭ͕�Ϯ͕�ϯ͕�ϱ͕�ϲ͕�ϳ͕�ϴ͕�ϵ͕�ϭϭ͕�ϭϮͿ͘

ϲ͘ϯ͘ϭ�DĂŐŶĞƟĐ�ĮĞůĚƐ
>ĞĂƌŶŝŶŐ�ŽƵƚĐŽŵĞƐ �ĚĚŝƟŽŶĂů�ŐƵŝĚĂŶĐĞ

Learners should be able to demonstrate and 
apply their knowledge and understanding of:

;ĂͿ ŵĂŐŶĞƟĐ�ĮĞůĚƐ�ĂƌĞ�ĚƵĞ�ƚŽ�ŵŽǀŝŶŐ�ĐŚĂƌŐĞƐ�Žƌ�
permanent magnets

;ďͿ ŵĂŐŶĞƟĐ�ĮĞůĚ�ůŝŶĞƐ�ƚŽ�ŵĂƉ�ŵĂŐŶĞƟĐ�ĮĞůĚƐ

;ĐͿ ŵĂŐŶĞƟĐ�ĮĞůĚ�ƉĂƩĞƌŶƐ�ĨŽƌ�Ă�ůŽŶŐ�ƐƚƌĂŝŐŚƚ�ĐƵƌƌĞŶƚͲ
ĐĂƌƌǇŝŶŐ�ĐŽŶĚƵĐƚŽƌ͕ �Ă�ŇĂƚ�ĐŽŝů�ĂŶĚ�Ă�ůŽŶŐ�ƐŽůĞŶŽŝĚ

;ĚͿ &ůĞŵŝŶŐ Ɛ͛�ůĞŌͲŚĂŶĚ�ƌƵůĞ ,^tϳ

;ĞͿ ;ŝͿ� �ĨŽƌĐĞ�ŽŶ�Ă�ĐƵƌƌĞŶƚͲĐĂƌƌǇŝŶŐ�ĐŽŶĚƵĐƚŽƌ͖� 
sinF BIL i=
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;ŝŝͿ  techniques and procedures used to 
ĚĞƚĞƌŵŝŶĞ�ƚŚĞ�ƵŶŝĨŽƌŵ�ŵĂŐŶĞƟĐ�ŇƵǆ�
density between the poles of a magnet 
using a current-carrying wire and digital 
balance

;ĨͿ ŵĂŐŶĞƟĐ�ŇƵǆ�ĚĞŶƐŝƚǇ͖�ƚŚĞ�ƵŶŝƚ�ƚĞƐůĂ͘

ϲ͘ϯ͘Ϯ�DŽƟŽŶ�ŽĨ�ĐŚĂƌŐĞĚ�ƉĂƌƟĐůĞƐ
>ĞĂƌŶŝŶŐ�ŽƵƚĐŽŵĞƐ �ĚĚŝƟŽŶĂů�ŐƵŝĚĂŶĐĞ

Learners should be able to demonstrate and 
apply their knowledge and understanding of:

;ĂͿ ĨŽƌĐĞ�ŽŶ�Ă�ĐŚĂƌŐĞĚ�ƉĂƌƟĐůĞ�ƚƌĂǀĞůůŝŶŐ�Ăƚ�ƌŝŐŚƚ�
ĂŶŐůĞƐ�ƚŽ�Ă�ƵŶŝĨŽƌŵ�ŵĂŐŶĞƟĐ�ĮĞůĚ͖�F = BQv

;ďͿ ĐŚĂƌŐĞĚ�ƉĂƌƟĐůĞƐ�ŵŽǀŝŶŐ�ŝŶ�Ă�ƵŶŝĨŽƌŵ�ŵĂŐŶĞƟĐ�
ĮĞůĚ͖�ĐŝƌĐƵůĂƌ�ŽƌďŝƚƐ�ŽĨ�ĐŚĂƌŐĞĚ�ƉĂƌƟĐůĞƐ�ŝŶ�Ă�
ƵŶŝĨŽƌŵ�ŵĂŐŶĞƟĐ�ĮĞůĚ

Learners will also require knowledge of 3.2, 3.3 and 
5.2
HSW1

;ĐͿ ĐŚĂƌŐĞĚ�ƉĂƌƟĐůĞƐ�ŵŽǀŝŶŐ�ŝŶ�Ă�ƌĞŐŝŽŶ�ŽĐĐƵƉŝĞĚ�
ďǇ�ďŽƚŚ�ĞůĞĐƚƌŝĐ�ĂŶĚ�ŵĂŐŶĞƟĐ�ĮĞůĚƐ͖�ǀĞůŽĐŝƚǇ�
selector.

HSW1, 2, 6

ϲ͘ϯ͘ϯ��ůĞĐƚƌŽŵĂŐŶĞƟƐŵ
>ĞĂƌŶŝŶŐ�ŽƵƚĐŽŵĞƐ �ĚĚŝƟŽŶĂů�ŐƵŝĚĂŶĐĞ

Learners should be able to demonstrate and 
apply their knowledge and understanding of:

;ĂͿ ŵĂŐŶĞƟĐ�ŇƵǆ�z͖�ƚŚĞ�ƵŶŝƚ�ǁĞďĞƌ; BAcosz i=

;ďͿ ŵĂŐŶĞƟĐ�ŇƵǆ�ůŝŶŬĂŐĞ

;ĐͿ &ĂƌĂĚĂǇ Ɛ͛�ůĂǁ�ŽĨ�ĞůĞĐƚƌŽŵĂŐŶĞƟĐ�ŝŶĚƵĐƟŽŶ�ĂŶĚ�
Lenz’s law

,^tϮ͕�ϳ

;ĚͿ ;ŝͿ� �Ğ͘ŵ͘Ĩ͘ �с�о�ƌĂƚĞ�ŽĨ�ĐŚĂŶŐĞ�ŽĨ�ŵĂŐŶĞƟĐ�ŇƵǆ�

ůŝŶŬĂŐĞ͖�
( )
t
N

E
T

T z
=-

M3.9
,^tϮ͕�ϴ

;ŝŝͿ  techniques and procedures used to 
ŝŶǀĞƐƟŐĂƚĞ�ŵĂŐŶĞƟĐ�ŇƵǆ�ƵƐŝŶŐ�ƐĞĂƌĐŚ�ĐŽŝůƐ

;ĞͿ simple a.c. generator ,^tϴ

;ĨͿ ;ŝͿ� �ƐŝŵƉůĞ�ůĂŵŝŶĂƚĞĚ�ŝƌŽŶͲĐŽƌĞĚ�ƚƌĂŶƐĨŽƌŵĞƌ͖�

n
n

V
V

I

I

p

s

p

s

s

p
= =  for an ideal transformer

M0.3
HSW9

;ŝŝͿ  techniques and procedures used to 
ŝŶǀĞƐƟŐĂƚĞ�ƚƌĂŶƐĨŽƌŵĞƌƐ͘

HSW3, 9
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ϲ͘ϰ�EƵĐůĞĂƌ�ĂŶĚ�ƉĂƌƟĐůĞ�ƉŚǇƐŝĐƐ

dŚŝƐ�ƐĞĐƟŽŶ�ƉƌŽǀŝĚĞƐ�ŬŶŽǁůĞĚŐĞ�ĂŶĚ�ƵŶĚĞƌƐƚĂŶĚŝŶŐ�ŽĨ�
ƚŚĞ�ĂƚŽŵ͕�ŶƵĐůĞƵƐ͕�ĨƵŶĚĂŵĞŶƚĂů�ƉĂƌƟĐůĞƐ͕�ƌĂĚŝŽĂĐƟǀŝƚǇ͕ �
ĮƐƐŝŽŶ�ĂŶĚ�ĨƵƐŝŽŶ͘�

EƵĐůĞĂƌ�ƉŽǁĞƌ�ƐƚĂƟŽŶƐ�ƉƌŽǀŝĚĞ�Ă�ƐŝŐŶŝĮĐĂŶƚ�ĨƌĂĐƟŽŶ�
of the energy needs of many countries. They are 
ĞǆƉĞŶƐŝǀĞ͖�ŐŽǀĞƌŶŵĞŶƚƐ�ŚĂǀĞ�ƚŽ�ŵĂŬĞ�ĚŝĸĐƵůƚ�

decisions when building new ones. The building 
ŽĨ�ŶƵĐůĞĂƌ�ƉŽǁĞƌ�ƐƚĂƟŽŶƐ�ĐĂŶ�ďĞ�ƵƐĞĚ�ƚŽ�ĞǀĂůƵĂƚĞ�
ƚŚĞ�ďĞŶĞĮƚƐ�ĂŶĚ�ƌŝƐŬƐ�ƚŽ�ƐŽĐŝĞƚǇ�;,^tϵͿ͘��ƚŚŝĐĂů͕�
environmental and decision making issues may also 
be discussed (HSW10 and HSW12). The development 
ŽĨ�ƚŚĞ�ĂƚŽŵŝĐ�ŵŽĚĞů�ĂůƐŽ�ĂĚĚƌĞƐƐĞƐ�ŝƐƐƵĞƐ�ŽĨ�ƐĐŝĞŶƟĮĐ�
ĚĞǀĞůŽƉŵĞŶƚ�ĂŶĚ�ǀĂůŝĚĂƟŽŶ�;,^tϳ͕�ϭϭͿ͘

ϲ͘ϰ͘ϭ�dŚĞ�ŶƵĐůĞĂƌ�ĂƚŽŵ
>ĞĂƌŶŝŶŐ�ŽƵƚĐŽŵĞƐ �ĚĚŝƟŽŶĂů�ŐƵŝĚĂŶĐĞ

Learners should be able to demonstrate and 
apply their knowledge and understanding of:

;ĂͿ ĂůƉŚĂͲƉĂƌƟĐůĞ�ƐĐĂƩĞƌŝŶŐ�ĞǆƉĞƌŝŵĞŶƚ͖�ĞǀŝĚĞŶĐĞ�ŽĨ�
a small charged nucleus

,^tϳ

;ďͿ ƐŝŵƉůĞ�ŶƵĐůĞĂƌ�ŵŽĚĞů�ŽĨ�ƚŚĞ�ĂƚŽŵ͖�ƉƌŽƚŽŶƐ͕�
neutrons and electrons

;ĐͿ ƌĞůĂƟǀĞ�ƐŝǌĞƐ�ŽĨ�ĂƚŽŵ�ĂŶĚ�ŶƵĐůĞƵƐ M0.4, M1.4

;ĚͿ ƉƌŽƚŽŶ�ŶƵŵďĞƌ͖�ŶƵĐůĞŽŶ�ŶƵŵďĞƌ͖�ŝƐŽƚŽƉĞƐ͖��
ŶŽƚĂƟŽŶ� XZ

A �ĨŽƌ�ƚŚĞ�ƌĞƉƌĞƐĞŶƚĂƟŽŶ�ŽĨ�ŶƵĐůĞŝ

;ĞͿ ƐƚƌŽŶŐ�ŶƵĐůĞĂƌ�ĨŽƌĐĞ͖�ƐŚŽƌƚͲƌĂŶŐĞ�ŶĂƚƵƌĞ�ŽĨ�ƚŚĞ�
ĨŽƌĐĞ͖�ĂƩƌĂĐƟǀĞ�ƚŽ�ĂďŽƵƚ�ϯ�Ĩŵ�ĂŶĚ�ƌĞƉƵůƐŝǀĞ�
below about 0.5 fm

1 fm = 10–15 m

;ĨͿ ƌĂĚŝƵƐ�ŽĨ�ŶƵĐůĞŝ͖�R r A /
0

1 3
=  where r0 is a constant 

and A is the nucleon number

;ŐͿ ŵĞĂŶ�ĚĞŶƐŝƟĞƐ�ŽĨ�ĂƚŽŵƐ�ĂŶĚ�ŶƵĐůĞŝ͘ ,^tϳ

ϲ͘ϰ͘Ϯ�&ƵŶĚĂŵĞŶƚĂů�ƉĂƌƟĐůĞƐ
>ĞĂƌŶŝŶŐ�ŽƵƚĐŽŵĞƐ �ĚĚŝƟŽŶĂů�ŐƵŝĚĂŶĐĞ

Learners should be able to demonstrate and 
apply their knowledge and understanding of:

;ĂͿ ƉĂƌƟĐůĞƐ�ĂŶĚ�ĂŶƟƉĂƌƟĐůĞƐ͖�ĞůĞĐƚƌŽŶʹƉŽƐŝƚƌŽŶ͕�
ƉƌŽƚŽŶͲĂŶƟƉƌŽƚŽŶ͕�ŶĞƵƚƌŽŶͲĂŶƟŶĞƵƚƌŽŶ�ĂŶĚ�
ŶĞƵƚƌŝŶŽͲĂŶƟŶĞƵƚƌŝŶŽ

,^tϳ͕�ϵ

;ďͿ ƉĂƌƟĐůĞ�ĂŶĚ�ŝƚƐ�ĐŽƌƌĞƐƉŽŶĚŝŶŐ�ĂŶƟƉĂƌƟĐůĞ�ŚĂǀĞ�
ƐĂŵĞ�ŵĂƐƐ͖�ĞůĞĐƚƌŽŶ�ĂŶĚ�ƉŽƐŝƚƌŽŶ�ŚĂǀĞ�ŽƉƉŽƐŝƚĞ�
ĐŚĂƌŐĞ͖�ƉƌŽƚŽŶ�ĂŶĚ�ĂŶƟƉƌŽƚŽŶ�ŚĂǀĞ�ŽƉƉŽƐŝƚĞ�
charge

;ĐͿ ĐůĂƐƐŝĮĐĂƟŽŶ�ŽĨ�ŚĂĚƌŽŶƐ͖�ƉƌŽƚŽŶ�ĂŶĚ�ŶĞƵƚƌŽŶ�ĂƐ�
ĞǆĂŵƉůĞƐ�ŽĨ�ŚĂĚƌŽŶƐ͖�Ăůů�ŚĂĚƌŽŶƐ�ĂƌĞ�ƐƵďũĞĐƚ�ƚŽ�
the strong nuclear force

;ĚͿ ĐůĂƐƐŝĮĐĂƟŽŶ�ŽĨ�ůĞƉƚŽŶƐ͖�ĞůĞĐƚƌŽŶ�ĂŶĚ�ŶĞƵƚƌŝŶŽ�
ĂƐ�ĞǆĂŵƉůĞƐ�ŽĨ�ůĞƉƚŽŶƐ͖�Ăůů�ůĞƉƚŽŶƐ�ĂƌĞ�ƐƵďũĞĐƚ�ƚŽ�
the weak nuclear force

,^tϳ͕�ϵ
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;ĞͿ simple quark model of hadrons in terms of up 
(u), down (d) and strange (s) quarks and their 
ƌĞƐƉĞĐƟǀĞ�ĂŶƟͲƋƵĂƌŬƐ

;ĨͿ quark model of the proton (uud) and the neutron 
(udd)

;ŐͿ charges of the up (u), down (d), strange (s), 
ĂŶƟͲƵƉ�( )u ͕�ĂŶƟͲĚŽǁŶ�( )d �ĂŶĚ�ƚŚĞ�ĂŶƟͲƐƚƌĂŶŐĞ�
( )s �ƋƵĂƌŬƐ�ĂƐ�ĨƌĂĐƟŽŶƐ�ŽĨ�ƚŚĞ�ĞůĞŵĞŶƚĂƌǇ�ĐŚĂƌŐĞ�e

;ŚͿ beta-minus (`-Ϳ�ĚĞĐĂǇ͖�ďĞƚĂͲƉůƵƐ�;`+) decay

;ŝͿ `– ĚĞĐĂǇ�ŝŶ�ƚĞƌŵƐ�ŽĨ�Ă�ƋƵĂƌŬ�ŵŽĚĞů͖�

d u e1
0

" o+ +-

;ũͿ `+ ĚĞĐĂǇ�ŝŶ�ƚĞƌŵƐ�ŽĨ�Ă�ƋƵĂƌŬ�ŵŽĚĞů͖�

u d e1
0

" o+ ++

;ŬͿ ďĂůĂŶĐŝŶŐ�ŽĨ�ƋƵĂƌŬ�ƚƌĂŶƐĨŽƌŵĂƟŽŶ�ĞƋƵĂƟŽŶƐ�ŝŶ�
terms of charge

;ůͿ ĚĞĐĂǇ�ŽĨ�ƉĂƌƟĐůĞƐ�ŝŶ�ƚĞƌŵƐ�ŽĨ�ƚŚĞ�ƋƵĂƌŬ�ŵŽĚĞů͘

ϲ͘ϰ͘ϯ�ZĂĚŝŽĂĐƟǀŝƚǇ
>ĞĂƌŶŝŶŐ�ŽƵƚĐŽŵĞƐ �ĚĚŝƟŽŶĂů�ŐƵŝĚĂŶĐĞ

Learners should be able to demonstrate and 
apply their knowledge and understanding of:

;ĂͿ ƌĂĚŝŽĂĐƟǀĞ�ĚĞĐĂǇ͖�ƐƉŽŶƚĂŶĞŽƵƐ�ĂŶĚ�ƌĂŶĚŽŵ�
nature of decay

M1.3

;ďͿ ;ŝͿ  _ͲƉĂƌƟĐůĞƐ͕�`ͲƉĂƌƟĐůĞƐ�ĂŶĚ�aͲƌĂǇƐ͖�ŶĂƚƵƌĞ͕�
ƉĞŶĞƚƌĂƟŽŶ�ĂŶĚ�ƌĂŶŐĞ�ŽĨ�ƚŚĞƐĞ�ƌĂĚŝĂƟŽŶƐ

;ŝŝͿ  techniques and procedures used to 
ŝŶǀĞƐƟŐĂƚĞ�ƚŚĞ�ĂďƐŽƌƉƟŽŶ�ŽĨ�_ͲƉĂƌƟĐůĞƐ͕�
ɴͲƉĂƌƟĐůĞƐ�ĂŶĚ�a-rays by appropriate 
materials

;ĐͿ ŶƵĐůĞĂƌ�ĚĞĐĂǇ�ĞƋƵĂƟŽŶƐ�ĨŽƌ�ĂůƉŚĂ͕�ďĞƚĂͲ
ŵŝŶƵƐ�ĂŶĚ�ďĞƚĂͲƉůƵƐ�ĚĞĐĂǇƐ͖�ďĂůĂŶĐŝŶŐ�ŶƵĐůĞĂƌ�
ƚƌĂŶƐĨŽƌŵĂƟŽŶ�ĞƋƵĂƟŽŶƐ

;ĚͿ ĂĐƟǀŝƚǇ�ŽĨ�Ă�ƐŽƵƌĐĞ͖�ĚĞĐĂǇ�ĐŽŶƐƚĂŶƚ m of an 
ŝƐŽƚŽƉĞ͖�A = mN

Learners will also require knowledge of 5.1.4(a)

;ĞͿ ;ŝͿ� �ŚĂůĨͲůŝĨĞ�ŽĨ�ĂŶ�ŝƐŽƚŽƉĞ͖�mt1/2 = ln(2)

;ŝŝͿ  techniques and procedures used to 
determine the half-life of an isotope such 
ĂƐ�ƉƌŽƚĂĐƟŶŝƵŵ

PAG7

;ĨͿ ;ŝͿ� �ƚŚĞ�ĞƋƵĂƟŽŶƐ� eA A t
0=

m- and eN N t
0=

m- , 
where A�ŝƐ�ƚŚĞ�ĂĐƟǀŝƚǇ�ĂŶĚ�N is the number  
of undecayed nuclei

M3.12

;ŝŝͿ� �ƐŝŵƵůĂƟŽŶ�ŽĨ�ƌĂĚŝŽĂĐƟǀĞ�ĚĞĐĂǇ�ƵƐŝŶŐ�ĚŝĐĞ M1.3
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;ŐͿ graphical methods and spreadsheet modelling of 

ƚŚĞ�ĞƋƵĂƟŽŶ�
t
N N
T
T

m=- �ĨŽƌ�ƌĂĚŝŽĂĐƟǀĞ�ĚĞĐĂǇ

,^tϯ�hƐŝŶŐ�ƐƉƌĞĂĚƐŚĞĞƚƐ�ƚŽ�ŵŽĚĞů�ƚŚĞ�ƌĂĚŝŽĂĐƟǀĞ�
decay of nuclei.

M0.5, M2.5, M3.9

;ŚͿ ƌĂĚŝŽĂĐƟǀĞ�ĚĂƟŶŐ͕�Ğ͘Ő͘�ĐĂƌďŽŶͲĚĂƟŶŐ͘

ϲ͘ϰ͘ϰ�EƵĐůĞĂƌ�ĮƐƐŝŽŶ�ĂŶĚ�ĨƵƐŝŽŶ
>ĞĂƌŶŝŶŐ�ŽƵƚĐŽŵĞƐ �ĚĚŝƟŽŶĂů�ŐƵŝĚĂŶĐĞ

Learners should be able to demonstrate and 
apply their knowledge and understanding of:

;ĂͿ �ŝŶƐƚĞŝŶ Ɛ͛�ŵĂƐƐʹĞŶĞƌŐǇ�ĞƋƵĂƟŽŶ͖� E mc2
T T=

;ďͿ energy released (or absorbed) in simple nuclear 

ƌĞĂĐƟŽŶƐ

;ĐͿ ĐƌĞĂƟŽŶ�ĂŶĚ�ĂŶŶŝŚŝůĂƟŽŶ�ŽĨ�ƉĂƌƟĐůĞʹĂŶƟƉĂƌƟĐůĞ�
pairs

;ĚͿ ŵĂƐƐ�ĚĞĨĞĐƚ͖�ďŝŶĚŝŶŐ�ĞŶĞƌŐǇ͖�ďŝŶĚŝŶŐ�ĞŶĞƌŐǇ�ƉĞƌ�
nucleon

;ĞͿ binding energy per nucleon against nucleon 

ŶƵŵďĞƌ�ĐƵƌǀĞ͖�ĞŶĞƌŐǇ�ĐŚĂŶŐĞƐ�ŝŶ�ƌĞĂĐƟŽŶƐ

;ĨͿ binding energy of nuclei using E mc2
T T= �and 

masses of nuclei

;ŐͿ ŝŶĚƵĐĞĚ�ŶƵĐůĞĂƌ�ĮƐƐŝŽŶ͖�ĐŚĂŝŶ�ƌĞĂĐƟŽŶ

;ŚͿ ďĂƐŝĐ�ƐƚƌƵĐƚƵƌĞ�ŽĨ�Ă�ĮƐƐŝŽŶ�ƌĞĂĐƚŽƌ͖�ĐŽŵƉŽŶĞŶƚƐ�ʹ�
fuel rods, control rods and moderator

;ŝͿ environmental impact of nuclear waste HSW9, HSW10, HSW12 Decision making process 

ǁŚĞŶ�ďƵŝůĚŝŶŐ�ŶĞǁ�ŶƵĐůĞĂƌ�ƉŽǁĞƌ�ƐƚĂƟŽŶƐ͘

;ũͿ ŶƵĐůĞĂƌ�ĨƵƐŝŽŶ͖�ĨƵƐŝŽŶ�ƌĞĂĐƟŽŶƐ�ĂŶĚ�ƚĞŵƉĞƌĂƚƵƌĞ Learners will also require knowledge of 5.1.4

;ŬͿ ďĂůĂŶĐŝŶŐ�ŶƵĐůĞĂƌ�ƚƌĂŶƐĨŽƌŵĂƟŽŶ�ĞƋƵĂƟŽŶƐ͘

ϲ͘ϱ�DĞĚŝĐĂů�ŝŵĂŐŝŶŐ

dŚŝƐ�ƐĞĐƟŽŶ�ƉƌŽǀŝĚĞƐ�ŬŶŽǁůĞĚŐĞ�ĂŶĚ�ƵŶĚĞƌƐƚĂŶĚŝŶŐ�
ŽĨ�yͲƌĂǇƐ͕���d�ƐĐĂŶƐ͕�W�d�ƐĐĂŶƐ�ĂŶĚ�ƵůƚƌĂƐŽƵŶĚ�ƐĐĂŶƐ͘�
dŚŝƐ�ƐĞĐƟŽŶ�ƐŚŽǁƐ�ŚŽǁ�ƚŚĞ�ĚĞǀĞůŽƉŵĞŶƚƐ�ŝŶ�ŵĞĚŝĐĂů�
imaging have led to a number of valuable non-invasive 

techniques used in hospitals. 

EŽƚ�Ăůů�ŚŽƐƉŝƚĂůƐ�ŝŶ�ƚŚŝƐ�ĐŽƵŶƚƌǇ�ĂƌĞ�ĞƋƵŝƉƉĞĚ�ǁŝƚŚ�
complex scanners. Learners have the chance to discuss 

the ethical issues in the treatment of humans and the 

ways in which society uses science to inform decision 

making (HSW10 and 12).

ϲ͘ϱ͘ϭ�hƐŝŶŐ�yͲƌĂǇƐ
>ĞĂƌŶŝŶŐ�ŽƵƚĐŽŵĞƐ �ĚĚŝƟŽŶĂů�ŐƵŝĚĂŶĐĞ

Learners should be able to demonstrate and 
apply their knowledge and understanding of:

;ĂͿ ďĂƐŝĐ�ƐƚƌƵĐƚƵƌĞ�ŽĨ�ĂŶ�yͲƌĂǇ�ƚƵďĞ͖�
components – heater (cathode), anode, target 

metal and high voltage supply

;ďͿ ƉƌŽĚƵĐƟŽŶ�ŽĨ�yͲƌĂǇ�ƉŚŽƚŽŶƐ�ĨƌŽŵ�ĂŶ�yͲƌĂǇ�ƚƵďĞ
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;ĐͿ yͲƌĂǇ�ĂƩĞŶƵĂƟŽŶ�ŵĞĐŚĂŶŝƐŵƐ͖�ƐŝŵƉůĞ�ƐĐĂƩĞƌ͕ �
ƉŚŽƚŽĞůĞĐƚƌŝĐ�ĞīĞĐƚ͕��ŽŵƉƚŽŶ�ĞīĞĐƚ�ĂŶĚ�ƉĂŝƌ�
ƉƌŽĚƵĐƟŽŶ

;ĚͿ ĂƩĞŶƵĂƟŽŶ�ŽĨ�yͲƌĂǇƐ͖�� I I e x
0=

n-
, where n is the 

ĂƩĞŶƵĂƟŽŶ�;ĂďƐŽƌƉƟŽŶͿ�ĐŽĞĸĐŝĞŶƚ
M0.5, M3.11

;ĞͿ yͲƌĂǇ�ŝŵĂŐŝŶŐ�ǁŝƚŚ�ĐŽŶƚƌĂƐƚ�ŵĞĚŝĂ͖�ďĂƌŝƵŵ�ĂŶĚ�
iodine

HSW9, 10, 12

;ĨͿ ĐŽŵƉƵƚĞƌŝƐĞĚ�ĂǆŝĂů�ƚŽŵŽŐƌĂƉŚǇ�;��dͿ�ƐĐĂŶŶŝŶŐ͖�
ĐŽŵƉŽŶĞŶƚƐ�ʹ�ƌŽƚĂƟŶŐ�yͲƚƵďĞ�ƉƌŽĚƵĐŝŶŐ�Ă�
ƚŚŝŶ�ĨĂŶͲƐŚĂƉĞĚ�yͲƌĂǇ�ďĞĂŵ͕�ƌŝŶŐ�ŽĨ�ĚĞƚĞĐƚŽƌƐ͕�
ĐŽŵƉƵƚĞƌ�ƐŽŌǁĂƌĞ�ĂŶĚ�ĚŝƐƉůĂǇ

;ŐͿ ĂĚǀĂŶƚĂŐĞƐ�ŽĨ�Ă���d�ƐĐĂŶ�ŽǀĞƌ�ĂŶ�yͲƌĂǇ�ŝŵĂŐĞ͘ HSW9, 10, 12

ϲ͘ϱ͘Ϯ��ŝĂŐŶŽƐƟĐ�ŵĞƚŚŽĚƐ�ŝŶ�ŵĞĚŝĐŝŶĞ
>ĞĂƌŶŝŶŐ�ŽƵƚĐŽŵĞƐ �ĚĚŝƟŽŶĂů�ŐƵŝĚĂŶĐĞ

Learners should be able to demonstrate and 
apply their knowledge and understanding of:

;ĂͿ ŵĞĚŝĐĂů�ƚƌĂĐĞƌƐ͖�ƚĞĐŚŶĞƟƵŵʹϵϵŵ�ĂŶĚ�
ŇƵŽƌŝŶĞʹϭϴ

HSW9, 10

;ďͿ ŐĂŵŵĂ�ĐĂŵĞƌĂ͖�ĐŽŵƉŽŶĞŶƚƐ�ʹ�ĐŽůůŝŵĂƚŽƌ͕ �
ƐĐŝŶƟůůĂƚŽƌ͕ �ƉŚŽƚŽŵƵůƟƉůŝĞƌ�ƚƵďĞƐ͕�ĐŽŵƉƵƚĞƌ�ĂŶĚ�
ĚŝƐƉůĂǇ͖�ĨŽƌŵĂƟŽŶ�ŽĨ�ŝŵĂŐĞ

;ĐͿ diagnosis using gamma camera

;ĚͿ ƉŽƐŝƚƌŽŶ�ĞŵŝƐƐŝŽŶ�ƚŽŵŽŐƌĂƉŚǇ�;W�dͿ�ƐĐĂŶŶĞƌ͖�
ĂŶŶŝŚŝůĂƟŽŶ�ŽĨ�ƉŽƐŝƚƌŽŶʹĞůĞĐƚƌŽŶ�ƉĂŝƌƐ͖�ĨŽƌŵĂƟŽŶ�
of image

HSW9, 10, 12

;ĞͿ diagnosis using PET scanning. HSW10, HSW12 Issues raised when equipping a 

hospital with an expensive scanner.

ϲ͘ϱ͘ϯ�hƐŝŶŐ�ƵůƚƌĂƐŽƵŶĚ
>ĞĂƌŶŝŶŐ�ŽƵƚĐŽŵĞƐ �ĚĚŝƟŽŶĂů�ŐƵŝĚĂŶĐĞ

Learners should be able to demonstrate and 
apply their knowledge and understanding of:

;ĂͿ ƵůƚƌĂƐŽƵŶĚ͖�ůŽŶŐŝƚƵĚŝŶĂů�ǁĂǀĞ�ǁŝƚŚ�ĨƌĞƋƵĞŶĐǇ�
greater than 20 kHz

;ďͿ ƉŝĞǌŽĞůĞĐƚƌŝĐ�ĞīĞĐƚ͖�ƵůƚƌĂƐŽƵŶĚ�ƚƌĂŶƐĚƵĐĞƌ�ĂƐ�Ă�
device that emits and receives ultrasound

;ĐͿ ultrasound A-scan and B-scan HSW9, 10, 12

;ĚͿ ĂĐŽƵƐƟĐ�ŝŵƉĞĚĂŶĐĞ�ŽĨ�Ă�ŵĞĚŝƵŵ͖�Z ct=

;ĞͿ ƌĞŇĞĐƟŽŶ�ŽĨ�ƵůƚƌĂƐŽƵŶĚ�Ăƚ�Ă�ďŽƵŶĚĂƌǇ͖�
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M0.3
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;ĨͿ ŝŵƉĞĚĂŶĐĞ�;ĂĐŽƵƐƟĐͿ�ŵĂƚĐŚŝŶŐ͖�ƐƉĞĐŝĂů�ŐĞů�ƵƐĞĚ�
in ultrasound scanning

;ŐͿ �ŽƉƉůĞƌ�ĞīĞĐƚ�ŝŶ�ƵůƚƌĂƐŽƵŶĚ͖�ƐƉĞĞĚ�ŽĨ�ďůŽŽĚ�ŝŶ�ƚŚĞ�

ƉĂƟĞŶƚ͖�
cos

f
f

c
v2T i

=  for determining the speed v 

of blood.


