
Unit 3 WJEC  

Revision Sheet  

 

Proof 

Proof by contradiction, e.g. proving 

that �¾�t is irrational, proving that there 
are an infinite number of prime 
numbers. 

The Modulus Function  

 

Being able to sketch graphs of the form 
�U
L ���=�T
E�>��. 
���T�� 
L �=�œ�T
L 
G�=. 
Solving ���=�T
E�>�� 
Q�?: 
Method 1: Either �=�T
E�>
Q�?  
or �=�T
E�>
R
F�?.  
Method 2: Square both sides to remove 
the modulus sign. (This method also 
works to solve equations of the form 
���=�T
E�>�� 
L ���?�T
E�@��). 

Functions  

For �B�?�5�:�T�; to exist, �B�:�T�; must be a  
1-to-1 function.  
The domain of �B�:�T�; is the range of 
�B�?�5�:�T�;. The range of �B�:�T�; is the 
domain of �B�?�5�:�T�;. To draw the graph 
of �B�?�5�:�T�;, reflect the graph of �B�:�T�; in 
the line �U
L �T. 

Domain Meaning 

�:�=�á�>�;  �=
O�T
O�>  

�>�=�á�>�?  �=
Q�T
Q�>  

 

�B�C�:�T�; is a composite function. 
If �B�B�:�T�; 
L �T then �B�:�T�; 
L �B�?�5�:�T�;. 

Using functions in modelling, including 
consideration of limitations and 
refinements of the models. 

The graphs of  �‹�ž and �O�Q�:�ž�; 
 

 

Function Domain Range 

�U
L �A�ë  �:
F�»�á�»�;  �:�r�á�»�;  

�U
L �Ž�•���:�T�;  �:�r�á�»�;  �:
F�»�á�»�; 
 

Transformations of Graphs  

Combining transformations from Unit 1:  
�U
L �=�B�:�T�;, �U
L �B�:�T�; 
E�=,  
�U
L �B�:�T
E�=�;, �U
L �B�:�=�T�;. 

Partial Fractions  

�Ù�:�ë�;

�:�Ô�ë�>�Õ�;�. �:�Ö�ë�>�×�;
� 

�º

�Ô�ë�>�Õ

E

�»

�:�Ô�ë�>�Õ�;�.

E

�¼

�Ö�ë�>�×
  

�Ù�:�ë�;

�:�Ô�ë�>�Õ�;�. �:�Ö�ë�>�×�;
� 

����������������������
�º�:�Ô�ë�>�Õ�;�:�Ö�ë�>�×�;�>���»�:�Ö�ë�>�×�;�>���¼�:�Ô�ë�>�Õ�;�.

�:�Ô�ë�>�Õ�;�. �:�Ö�ë�>�×�;
  

�B�:�T�; � �#�:�=�T
E�>�;�:�?�T
E�@�; 
E�$�:�?�T
E
�������������������������������@�; 
E�%�:�=�T
E�>�;�6.  

Substitute values for �T or compare 
coefficients in order to find �#, �$, �%. 

Parametric Equations  

With �T��
L ���B�:�P�; and �U��
L ���C�:�P�;,  
we can use the chain rule:  
�×�ì

�×�ë

L

�×�ì

�×�ç

H

�×�ç

�×�ë

L

�Ú�ñ�:�ç�;

�Ù�ñ�:�ç�;
. 

Equation of the tangent:  

�U
F�C�:�P�; 
L
�×�ì

�×�ë
�:�T
F�B�:�P�;�;.  

Equation of the normal:  

�U
F�C�:�P�; 
L 
F
�×�ë

�×�ì
�:�T
F�B�:�P�;�;. 

Sequences 

Sequences of the form �T�á�>�5 
L �B�:�T�á�;. 
Increasing sequences, decreasing 
sequences, periodic sequences.  
Understanding and using �- notation. 

 

Binomial Expansion  

�:�=
E�>�T�;�á 
L �=�á 
E�J�=�á�?�5�:�>�T�; 
E
�á�:�á�?�5�;

�6
H�5
�=�á�?�6�:�>�T�;�6 
E

�á�:�á�?�5�;�:�á�?�6�;

�7
H�6
H�5
�=�á�?�7�:�>�T�;�7 
E�® .  

The expansion is valid if �Z
�Õ�ë

�Ô
�Z
O�s.  

With an expression containing several 
parts, use the most restrictive 
modulus. 

Arithmetic Series  

First term �=. 
Common difference �@. 
Nth term �P�á 
L �=
E�:�J
F�s�;�@. 
Sum of the first �J terms: 

�5�á 
L
�á

�6
�>�t�=
E�:�J
F�s�;�@�?. 

�5�á 
L
�á

�6
�>�=
E�H�?. 

Geometri c Series 

First term �=. 
Common ratio �N. 
Nth term �P�á 
L �=�N�á�?�5�ä 
Sum of the first �J terms: 

�5�á 
L
�Ô�:�5�?�å�Ù�;

�5�?�å
�ä  

If ���N�� 
O�s then �5�¶ 
L
�Ô

�5�?�å
. 

Trigonomet ry  

Measuring angles in radians as well as in 
degrees. 

Length of an arc = �N�à. 

Area of a sector = 
�5

�6
�N�6�à. 

Area of a triangle = 
�5

�6
�N�6�•�‹�•�à. 

If 
F�s�ä�r�w���U�D�G
O�à
O�s�ä�r�w���U�D�G  
(or 
F�x�¹
O�à
O�x�¹) then it is possible 
to use the following approximations:  
�•�‹�•�à
N�à   

�…�‘�•�à
N�s
F
�� �.

�6
   

�–�ƒ�•�à
N�à  

Angle  �V�L�Q �F�R�V �W�D�Q 

�r�¹ �r �s �r 

�u�r�¹ 
�5

�6
  �¾�7

�6
  

�5

�¾�7
  

�v�w�¹ 
�5

�¾�6
  

�5

�¾�6
��  �s 

�x�r�¹ �¾�7

�6
  

�5

�6
  �¾�u 

�{�r�¹ �s �r 
Not 

defined 

�•�‡�…�à
L
�5

�a�m�q��
   

�…�‘�•�‡�…�à
L
�5

�q�g�l��
  

�…�‘�–�à
L
�5

�r�_�l��
  

�•�‡�…�6�à
L �s
E�–�ƒ�•�6�à  

�…�‘�•�‡�…�6�à
L �s
E�…�‘�–�6�à  

�4�•�‹�•�:�#
G�$�; 
L
���������������������������������4�•�‹�•�#�…�‘�•�$
G�4�…�‘�•�#�•�‹�•�$. 

�4�…�‘�•�:�#
G�$�; 
L
���������������������������������4�…�‘�•�#�…�‘�•�$�Ø�4�•�‹�•�#�•�‹�•�$. 

�4�–�ƒ�•�:�#
E�$�; 
L �4
l
�–�ƒ�•�#
G�–�ƒ�•�$

�s�Ø�–�ƒ�•�#�–�ƒ�•�$

p�ä 

 

�•�‹�•�t�à
L �t �•�‹�•�à�…�‘�•�à. 

�…�‘�•�t�à
L �…�‘�•�6�à
F�•�‹�•�6�à. 

�…�‘�•�t�à
L �t�…�‘�•�6�à
F�s. 

�…�‘�•�t�à
L �s
F�t �•�‹�•�6�à. 

�–�ƒ�•�t�à
L
�6�r�_�l��

�5�?�r�_�l�. ��
. 

Differ entiation  

�×�. �ì

�×�ë�. 
P�r �:  minimum point. 

�×�. �ì

�×�ë�. 
O�r �:  maximum point. 

�×�. �ì

�×�ë�. 
L �r �:  further investigation.  

For a point of inflection, the second 

derivative is zero, the sign of the 

second derivative changes (from 

convex to concave, or vice-versa), and 

the sign of the gradient is constant.  

We can solve 
�×�. �ì

�×�ë�. 
L �r in order to find 

points of inflection. 

Differentiating �•�‹�•�T and �…�‘�•�T from 

first principles. 

Product rule: 
�×

�×�ë
�:�Q�R�; 
L �Q

�×�é

�×�ë

E�R

�×�è

�×�ë
. 

Quotient rule: 
�×

�×�ë
�@

�è

�é
�A
L

�é
�Ï�à
�Ï�ã

�?�è
�Ï�á
�Ï�ã

�é�. . 

Chain rule: 
�×�ì

�×�ë

L

�×�ì

�×�ç

H

�×�ç

�×�ë
. 

�×�. �ì

�×�ë�. 
L
�×

�×�ë
�@

�×�ì

�×�ë
�A
L

�×�ç

�×�ë

H

�×

�×�ç
�@

�×�ì

�×�ë
�A. 

Implicit differentiation: 
�×

�×�ë

k�B�:�U�;
o
L

�×

�×�ì
�:�B�:�U�;�; 
H

�×�ì

�×�ë
. 

�U  �×�ì

�×�ë
  

�A�Ù�:�ë�;  �B�"�:�T�;�A�Ù�:�ë�;  

�=�Ù�:�ë�;  �B�"�:�T�;�=�Ù�:�ë�; �Ž�•�=  

�Ž�•�:�B�:�T�;�;  �Ù�ñ�:�ë�;

�Ù�:�ë�;
  

�:�B�:�T�;�;�á  �J
H�:�B�:�T�;�;�á�?�5 
H�B�"�:�T�;  

�•�‹�•�:�B�:�T�;�;  �B�"�:�T�;�…�‘�•�:�B�:�T�;�;  

�…�‘�•�:�B�:�T�;�;  
F�B�"�:�T�;�•�‹�•�:�B�:�T�;�;��  

�–�ƒ�•�:�B�:�T�;�;  �B�"�:�T�;�•�‡�…�6�:�B�:�T�;�;  

�…�‘�•�‡�…�:�B�:�T�;�;  
F�B�ñ�:�T�;�…�‘�•�‡�…
k�B�:�T�;
o
H  

 �…�‘�–�:�B�:�T�;�;  

�•�‡�…�:�B�:�T�;�;  �B�"�:�T�;�•�‡�…�:�B�:�T�;�;�–�ƒ�•�:�B�:�T�;�;  

�…�‘�–�:�B�:�T�;�;  
F�B�"�:�T�;�…�‘�•�‡�…�6�:�B�:�T�;�;  

�•�‹�•�?�5�:�B�:�T�;�;  �Ù�ñ�:�ë�;


¥�5�?�:�Ù�:�ë�;�;�.
  

�…�‘�•�?�5�:�B�:�T�;�;  
F
�Ù�ñ�:�ë�;


¥�5�?�:�Ù�:�ë�;�;�.
  

�–�ƒ�•�?�5�:�B�:�T�;�;  �Ù�ñ�:�ë�;

�5�>�:�Ù�:�ë�;�;�.
  

 

Differential Equations  

If the rate of increase of �# at time �P is 
directly proportional to �#, then  
�×�º

�×�ç
�ß 
E�# or 

�×�º

�×�ç

L �G�#. 

If the rate of decrease of �# at time �P is 
directly proportional to �#�6, then  
�×�º

�×�ç
�ß 
F�#�6 or 

�×�º

�×�ç

L 
F�#�6. 

Integr ation  

Integration by parts:  

�ì �Q
�×�é

�×�ë
�@�T
L �Q�R
F�ì �R

�×�è

�×�ë
�@�T. 

Integration by substituting �Q��
L ���B�:�T�;: 

�x Find the new limits. 
�x Find an expression for �@�Q in 

terms of �@�T. 
�x Change the function to use �Q. 

�ì �A�Ù�:�ë�; �@�T
L
�Ø�Ñ�:�ã�;

�Ù�ò�:�ë�;

E�G  

�ì
�5

�Ù�:�ë�;
�@�T
L

�j�l���Ù�:�ë�;��

�Ù�ò�:�ë�;

E�G  

�ì
k�B�:�T�;
o
�á

�@�T
L

k�Ù�:�ë�;
o

�Ù�6�-

�Ù�ò�:�ë�;
H�:�á�>�5�;

E�G  

�ì �B�ñ
k�C�:�T�;
o�C�ñ�:�T�;�@�T
L �B
k�C�:�T�;
o
E�G  

�ì �•�‹�•
k�B�:�T�;
o�@�T
L 
F
�a�m�q
k�Ù�:�ë�;
o

�Ù�ò�:�ë�;

E�G  

�ì �…�‘�•
k�B�:�T�;
o�@�T
L
�q�g�l
k�Ù�:�ë�;
o

�Ù�ò�:�ë�;

E�G  

�ì �•�‡�…�6
k�B�:�T�;
o�@�T
L
�r�_�l
k�Ù�:�ë�;
o

�Ù�ò�:�ë�;

E�G  

If �ì �B�:�T�;�@�T
L �(�:�T�; 
E�G then 

�ì �B�:�=�T
E�>�;�@�T
L
�5

�Ô
�(�:�=�T
E�>�; 
E�G. 

�ì �B�:�T�;�@�T
�Õ

�Ô 
L �Ž�‹�•
���ë�\ �4


k�Ã �B�:�T�;�Ü�T�ë�@�Õ
�ë�@�Ô 
o  

 

Numerical Methods  

Locating roots of �B�:�T�; by finding a 
change of sign. Understanding how this 
can fail. 

Using the ANS button on a calculator 
with recurrence relations of the form 
�T�á�>�5 
L �B�:�T�á�;. 

Rearranging �B�:�T�; 
L �r to the form  
�T
L �C�:�T�; so that a staircase or 
cobweb diagram can be used to find a 
root. 

Newton-Raphson method:  

�T�á�>�5 
L �T�á 
F
�Ù�:�ë�Ù�;

�Ù�ñ�:�ë�Ù�;
. 

Understanding how this can fail if the 
gradient is too small. 

The trapezium rule: 

�ì �U�@�T
�Õ

�Ô 
N
�Û

�6
�<�:�U�4 
E�U�á�; 
E�t�:�U�5 
E�U�6 
E

�®
E�U�á�?�5�;�=, where �D
L
�Õ�?�Ô

�á
.  

Example: �ì �¾�t 
E�T�7�@�T
�6

�5   
with 5 measures: 
�t 
F �s
L �s�â�s��
J �v
L �r�ä�t�w. 

�T  �B�:�T�;  

T
A

B
LE

 M
O

D
E

 
on

 a
 c

al
cu

la
to

r 

1 1.732050808 
1.25 1.988246715 
1.5 2.318404624 
1.75 2.712816802 
2 3.16227766 

 

�ì �¾�t 
E�T�7�@�T
�6

�5

N

�4�ä�6�9

�6
�<�s�ä�y�u�t�r�w�r�z�r�z
E

�u�ä�s�x�t�t�y�y�x�x
E�t�:�s�ä�{�z�z�t�v�x�y�s�w
E
�t�ä�u�s�z�v�r�v�x�t�v
E�t�ä�y�s�t�z�s�x�z�r�t�;�=  


L
�4�ä�6�9

�6

H�s�z�ä�{�u�u�t�x�v�y�w  


L �t�ä�u�x�y to 3 decimal places. 

The Examination  

Length: 2 hours 30 minutes. 
120 marks. 
35% of the A Level qualification. 

Checklist  

�‰ I have attempted all the past paper 
questions. 

�‰ I know which formulae appear in 
the formulae booklet. 

�‰ I can check answers using a 
graphical calculator. 
 

Dr. Gareth Evans  
Ysgol y Creuddyn, March 2019 

www.mathemateg.com 
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�à in 
radians 

Graphs, 
Domains, 
Ranges 

S A 
T C 
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5�t1 = 4 


