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General Marking Guidance 

x All candidates must receive the same treatment. Examiners must mark 
the first candidate in exactly the same way as they mark the last. 

x Mark schemes should be applied positively. Candidates must be 
rewarded for what they have shown they can do rather than penalised 
for omissions. 

x Examiners should mark according to the mark scheme not according 
to their perception of where the grade boundaries may lie. 

x There is no ceiling on achievement. All marks on the mark scheme 
should be used appropriately. 

x All the marks on the mark scheme are designed to be awarded. 
Examiners should always award full marks if deserved, i.e. if the 
answer matches the mark scheme. 
Examiners should also be prepared to award zero marks if the 
candidate’s response is not worthy of credit according to the mark 
scheme. 

x Where some judgement is required, mark schemes will provide the 
principles by which marks will be awarded and exemplification may be 
limited. 

x When examiners are in doubt regarding the application of the mark 
scheme to a candidate’s response, the team leader must be consulted. 

x Crossed out work should be marked UNLESS the candidate has 
replaced it with an alternative response. 

 
x Types of mark 

o M marks: method marks 
o A marks: accuracy marks 
o B marks: unconditional accuracy marks (independent of M 

marks) 
x Abbreviations 

o cao – correct answer only 
o ft – follow through 
o isw – ignore subsequent working 
o SC - special case 
o oe – or equivalent (and appropriate) 
o dep – dependent 
o indep – independent 
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o awrt – answer which rounds to 
o eeoo – each error or omission 

x No working 
If no working is shown then correct answers normally score full marks 
If no working is shown then incorrect (even though nearly correct) 
answers score no marks. 
 
 

x With working 
If there is a wrong answer indicated on the answer line always check 
the working in the body of the script (and on any diagrams), and award 
any marks appropriate from the mark scheme. 
If it is clear from the working that the “correct” answer has been 
obtained from incorrect working, award 0 marks. 
If a candidate misreads a number from the question. Eg. Uses 252 
instead of 255; method marks may be awarded provided the question 
has not been simplified. Examiners should send any instance of a 
suspected misread to review. If there is a choice of methods shown, 
mark the method that leads to the answer on the answer line; where 
no answer is given on the answer line, award the lowest mark from the 
methods shown. 
If there is no answer on the answer line then check the working for an 
obvious answer. 

x Ignoring subsequent work 
It is appropriate to ignore subsequent work when the additional work 
does not change the answer in a way that is inappropriate for the 
question: eg. Incorrect cancelling of a fraction that would otherwise be 
correct. 
It is not appropriate to ignore subsequent work when the additional 
work essentially makes the answer incorrect eg algebra. 
Transcription errors occur when candidates present a correct answer 
in working, and write it incorrectly on the answer line; mark the correct 
answer. 

x Parts of questions 
Unless allowed by the mark scheme, the marks allocated to one part 
of the question CANNOT be awarded to another. 
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Question Working Answer Mark Notes 
Apart from questions (where the mark scheme states otherwise) the correct answer, unless clearly obtained by an incorrect method, 
should be taken to imply a correct method 
1   (a) 5 13

2
�

  or  
4 1
2

� �
 

 2 M1 for a correct method to find one coordinate or for one 
coordinate correct or for �í������� 

   ����í����  A1 oe 
 (b)  í� 1 B1 
 (c)  No with 

reason 
1 B1 No (oe) DQG�H�J��OLQH�JRHV�WKURXJK�������í�����RU��������������

í�����RU� ��� � ���
3

§ ·�¨ ¸
© ¹

 RU����î������– ���� �í��QRW����� 

    Total 4 marks 
 
 
2    ���������������«�and ���������������

���« 
or  
���������and  ������� 
or 

 

or 
�� ���

�
u or ������3��5���  oe 

 2 M1IRU�DQ\�FRUUHFW�YDOLG�PHWKRG�H�J� 
 
IRU�VWDUWLQJ�WR�OLVW�DW�OHDVW�four PXOWLSOHV�RI�HDFK�QXPEHU� 
 
or ���������and  ��������VHHQ��PD\�EH�LQ�D�IDFWRU�WUHH�DQG�LJQRUH��� 
 
or D�IXOO\�FRUUHFW�9HQQ�GLDJUDP 
 
 
 
 

   ���  A1 cao 
    Total 2 marks 

 
 

www.mymathscloud.com

https://mymathscloud.com


 

 
3  (�J�� 

���î���� �����or ���– �) × x � ��x)  
 4 M1 for one correct UHOHYDQW�area 

  (�J�� 
����– µ���¶�� �����or 
‘���¶ ��‘3x¶  ����� 

  M1 (GHS�RQ�0�) for ����XVHG�FRUUHFWO\�ZLWK�DQRWKHU�DUHD� 
or  
for a correct HTXDWLRQ (ft) ZLWK�EUDFNHW�V��H[SDQGHG 

  (�J�� 
µ��¶�·����– ���or 

x  ���� 
���

� �
�
�

 

  M1 for D�FRPSOHWH�PHWKRG� 
 

   �  A1 $FFHSW���FP 
    Total 4 marks 
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4 (a)  3 < w ��� 1 B1  
 (b) ����î������������î�����������î�������� 

���î�����������î����� 
 
or      
 
��������������������������� ����� 
 
 

 4 0��IRU�DW�OHDVW�4 FRUUHFW�SURGXFWV�DGGHG��QHHG�QRW�EH�HYDOXDWHG��or 
 
If not M2 then award 
 
0��IRU�FRQVLVWHQW�XVH�RI�YDOXH�ZLWKLQ�LQWHUYDO��LQFOXGLQJ�HQG�SRLQWV��
IRU�DW�OHDVW�4 SURGXFWV�ZKLFK�PXVW�EH�DGGHG 
 
or 
 
FRUUHFW�PLGSRLQWV�XVHG�IRU�DW�OHDVW�4 SURGXFWV�DQG�QRW�DGGHG 

  [����î������������î�����������î�������� 
���î�����������î�����] ·���� 
 
or 
 
µ���¶�·��� 

  M1 (GHS�RQ�DW�OHDVW�0�) 
 
$OORZ�GLYLVLRQ�E\�WKHLU�Ȉf SURYLGHG�DGGLWLRQ�RU�WRWDO�XQGHU�FROXPQ�
seen 

   ���  A1 oe 
 (c) 2 1

�� ��
�  

 2 
M1 for 

��
a

 where ��<  a �����RU� 3
b

 where b > 3 where a and b are 

LQWHJHUV 
   3

��
 

 A1 ������oe 

    Total 7 marks 
  

www.mymathscloud.com

https://mymathscloud.com


 

5  ����·���������� ����  � M1  M2 for 
3 ���
�
u � �����or  

5 ���
�
u � �����RH 

  µ��¶�î���� �����or  
µ��¶�î���� ���� 

  M1  

  µ��¶�·���� �����or  
µ��¶�·���î���� ����� 

  M1  

  
µ��¶�î� ��

25
 � �����or µ��¶�î� �

25
 � ���� 

  M1  

  (�J�� 

(µ��¶�·���î��) ���µ��¶�î� �
25

) oe  or 

µ��¶���µ��¶�or 
 
�µ��¶�– µ��¶�����µ��¶�– ‘15¶� 

  0��IRU�D�FRPSOHWH�PHWKRG� 

   ��  A1 
    Total 6 marks 

 
 
6 (a)  ����� �� 1 B1 
 (b) ������ ����RH�H�J� 22���î����  

or    
�����î���n    n ��� 

 2 M1 

   �����î����  A1 
    Total 3 marks 

 
 
 
 

www.mymathscloud.com

https://mymathscloud.com


 

 
  

7 (a) m2 – �m ���m – ��  2 M1 for any 3 correct terms or IRU���RXW�RI���FRUUHFW�WHUPV�
LJQRULQJ�VLJQV 
for m2 – 3m «�or 
IRU�«–  3m – �� 

   m2 – 3m – ��  A1  
 (b)  5y(1 ��4y) 2 B2  

If not B2 then award B1 for 
5(y ��4y2) or y (5 ����y) or  
5y(a ��4y) where a LV�DQ�LQWHJHU�DQG�a ����or   
5y(1 ��by) where b LV�DQ�LQWHJHU�DQG� b ��� 

 (c)  1 1 B1 
 (d) (�J�� � ��x � or �� ��x � oe 

 
 4 M��IRU�H[SDQVLRQ�RI�a correct bracket  

  2 × 3(2x – ��� ���– x oe or  
 
2(‘�x – 15¶�� ���– x oe  or 

3(2x – 5)  � �
2 2

x
� oe 

 

  M1 for UHPRYDO�RI�fraction RU�VHSDUDWLQJ�IUDFWLRQ��5+6� in an 
HTXDWLRQ 

  12x ��x  ������� oe or 
�� ��

2 2
xx �  � oe  

  0��IW��GHS�RQ���WHUPV��for terms in x RQ�RQH�VLGH�RI�HTXDWLRQ��
QXPEHU�WHUPV�RQ�WKH�RWKHU� 

   3  A1 GHS�RQ�DW�OHDVW�0��DZDUGHG 
    Total 9 marks 
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8   7UDSH]LXP�
with 

vertices at 
�������������� 
������������� 

2 B2 
If not B2 then award  
 
%��IRU�VKDSH�RI�FRUUHFW�VL]H and orientation or  
3 or 4 SRLQWV�SORWWHG�FRUUHFWO\ 

    Total 2 marks 
 
 
9  

FRV���� �
� �
����
PQ

 or  

VLQ���� �
� �
����
PQ

or 

� � ����
VLQ �� VLQ ��

PQ
 or 

� �
VLQ �� VLQ ��

����PQ
 oe 

 3 0��IRU�D�FRUUHFW�WULJRQRPHWULF�
ratio 
 

M2 for  
 
� � � ����� WDQ �� ���������RQ  u   
and  

� � 2 2
������� 
 ����PQ  �  oe 
 
 

  
(PQ  �� ����

FRV��
or  

(PQ  �� ����
VLQ ��

or  

� � ���� VLQ ��
VLQ ��

PQ  u  

  M1 for a FRUUHFW�UHDUUDQJHPHQW�
for PQ 
 

   ����  $��$FFHSW������- ����� 
    Total 3 marks 
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10   x ��í� oe   
  
x ��y ��� oe  
 

y �� 1 2
3

x �  oe   

 

3 %��IRU�DOO���FRUUHFW�LQHTXDOLWLHV� 
 
�%��IRU�WZR�FRUUHFW�LQHTXDOLWLHV� 
%��IRU�RQH�FRUUHFW�LQHTXDOLW\� 
 

�6&�%��IRU�x � í���x ��y � 4 and y �� 1 2
3

x � oe) 

�,I�QR�PDUNV�JDLQHG�%��IRU�XQGHUVWDQGLQJ�RI�HTXDWLRQ�x ��y   4 H�J�� 
y >  ��í x) 
 
$FFHSW�� for  � and  > for ��WKURXJKRXW  

    Total 3 marks 
 
 
11  �����î������2 � ����������or 

��������������î����������������î���������
µ��¶���� ��������� or  
�������2 � �����������or 

� �������� �������
����

  

 3 M1 IRU�ZRUNLQJ�RXW�WKH�WRWDO�DPRXQW�DIWHU�two years  
or ZRUNLQJ�RXW�WKH�FRPSRXQG�LQWHUHVW�PXOWLSOLHU�DIWHU�WZR�\HDUV� 
or ZRUNLQJ�RXW�WKH�FRPSRXQG�LQWHUHVW�PXOWLSOLHU�DIWHU�WKUHH�\HDUV 

  ��������·�µ�������¶�� �����1) �î���� or 
������� 
�������



�������

� � �����1) �î�����or   

 µ�������¶�· µ������2�¶ � �����1) �î���� 

  M1 (GHS�RQ�0�) IRU�D�FRPSOHWH�PHWKRG�WR�ILQG�WKH�FRPSRXQG�
interest PXOWLSOLHU��î���� 

   ���  A1 DZUW���� 
    Total 3 marks 
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12 (a) (�J�����– ���  2 M1 for VXEWUDFWLQJ�UHDGLQJV�IURP����DQG����RH 
   ��  $��IRU�DQVZHU�LQ�WKH�UDQJH����– 1� 
 (b) >����� 43]  3 B1 
  µ��¶�·�����RH   0��IRU�FRPSOHWH�PHWKRG�WR�ILQG�WKH�QXPEHU�RI�PHQ 
   ��  A1 
    Total 5 marks 

 
13  

 2

������
w

  oe  or  ���·������� ����� 
 4 0��IRU�XVLQJ�WKH�JLYHQ�IRUPXOD�FRUUHFWO\ 

  
 ��

����
  or  
��� 
  � ��� 

  M1 for a method to find w 

  ‘��¶ × ‘��¶ × ‘��¶ oe   M1 (GHS�RQ�0�) for a method to find the YROXPH�RI�WKH�FXEH 
   ����  A1 
    Total 4 marks 

 
14 (a) (����î) ����î������î�VLQ��� or  

�����î�FRV�����î������or 
�����î�VLQ�����î����� 

 2 M1 for DSSO\LQJ�WKH�DUHD�RI�D�WULDQJOH�IRUPXOD�XVLQJ�FRUUHFW�YDOXHV 
�WR�ILQG�KDOI�RI�WKH�DUHD�RI�WKH�SDUDOOHORJUDP� or  
for a FRUUHFW�PHWKRG�WR�ILQG�WKH�DUHD�RI�WKH�SDUDOOHORJUDP� 

   131  A1 awrt 131 
 (b) (GE2  �����2 ������2 – ��î�����î������î�FRV����  3 0��IRU�WKH�FRUUHFW�XVH�RI�WKH�FRVLQH�UXOH 
  ������«�) or ����or ���������������� ����« or  

�������������«� 
  M1 (GHS�RQ�0�)IRU�WKH�FRUUHFW�RUGHU�RI�RSHUDWLRQV 

   ����  $��IRU������– ���� 
    Total 5 marks 
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15 (a) (2x �����x ����� ��x2 ���x ���x ���� 
� ��x2 ���x �����or 
 
(x �������– x�� �íx2 ���x – x ����� 
� �íx2 ���x �����or 
 
(3 – x) (2x ����� �í�x2 ���x í��x ����� 
� �í�x2 ��x ����� 
 

 3 0��IRU�PXOWLSO\LQJ�RXW�WZR�
EUDFNHWV�FRUUHFWO\�DW�OHDVW���
terms correct 

M2 IRU�DW�OHDVW���WHUPV�FRUUHFW�RXW�RI�D�
PD[LPXP�RI���WHUPV 
 
�x2 í�x3 ���x í�2x2 ����x í�5x2 ����í��x 

  (�J� 
[(2x2 ���x ����(3 – x�� @ 
 í�x3 í��x2 í��x ���x2 ����x ���� or 
 
[�íx2 ���x ����(2x ����� @ 
í�x3 í�5x2 ����x ��4x2 ���x ���� or 
  
[�í�x2 ��x �����(x ����� @� 
í�x3 í�2x2 ����x ��x2 ��x ���� 

  0��IRU�DW�OHDVW�3 terms 
FRUUHFW�RXW�RI�D�PD[LPXP�RI�
��WHUPV 
 
or  
 
IRU�DW�OHDVW�4 terms correct 
RXW�RI�D�PD[LPXP�RI���
terms 
 

   6hown  A1 
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15 (b) � �2d �� � � �
d
V x x
x

§ · � � u�¨ ¸
© ¹

oe 

 

 5 0��IRU�WKH�FRUUHFW�GLIIHUHQWLDWLRQ�RI�DW�OHDVW���FRUUHFW�WHUPV�IURP� 
 
���or í�x or (��î�í�x2)  

  2d �� � �
d
V x x
x

§ · � �¨ ¸
© ¹

 oe 
  A1 for a correct GLIIHUHQWLDWHG�H[SUHVVLRQ  

  2
�� � � 
 �x x� �  oe  
 

  0���GHS�RQ�0���IRU�HTXDWLQJ�WKHLU�GLIIHUHQWLDWHG�H[SUHVVLRQ�WR�]HUR   

  (�J� 

(x  ���
2� � � � ��
� �

� r � u u�
u

 oe  

�DFFHSW���LQ�SODFH�RI��� or 
 
(�J� 

� �
2 21 1� �� �

� �
x

§ ·§ · § ·� � �  ¨ ¸¨ ¸ ¨ ¸¨ ¸© ¹ © ¹© ¹
oe 

  M1 �GHS�RQ�0���IRU�D�FRPSOHWH�PHWKRG�WR�VROYH�WKHLU��-term 
TXDGUDWLF�HTXDWLRQ��DOORZ�RQH�VLJQ�HUURU�DQG�VRPH�VLPSOLILFDWLRQ – 

DOORZ�DV�IDU�DV� � � ���
12

� r � ) 

 

   ����  A1 GHS�RQ�0� IRU�DQVZHU�LQ�UDQJH������– ����IURP�FRUUHFW�ZRUNLQJ 
�0XVW�UHMHFW�í�����WR�í�����LI�FDOFXODWHG� 

    Total 8 marks 
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16  ������RU�������RU 
�����RU������RU 
�����RU����� 

 3 %��IRU�DQ\�FRUUHFW�ERXQG 

$FFHSW� ������
x

IRU�������RU 

�����
x

IRU������RU 

�����
x

IRU����� 
 

  � ����� ����
����

u �
 � ������������ 

  0��IRU�FRUUHFW�VXEVWLWXWLRQ�into 
 

 2 UB LB

LB

a c
d

u �    

 
where  
  
�������aUB ��������and   
��������cLB  �������and  
��������dLB  ����� 

   �����  $��IURP�FRUUHFW�ZRUNLQJ 
DOORZ������– ���� 

    Total 3 marks 
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17 (a) � �2
� � � � �� � � �� � ��u � u � u � u  

or 
�� �� �� �� �� � �� ��� � �  
or 

� ��� �� �� �� �� � ��� � � u  
or 
�� �� � �� � ��� � �  
or 
�� � �� � ��� u �  
or 
�� � � � �� ��� u u �  

 3 0��IRU�FRUUHFW�H[SDQVLRQ�RI�EUDFNHWV�VKRZLQJ�four terms (need not 
EH�VLPSOLILHG�� 
 
or  
 
for WKH�XVH�RI��a ��b)2  �a2 ���ab ��b2  
 
or 
for VKRZLQJ�RU�VWDWLQJ� 12   �� 3 oe 
 
 
 

  �� �� ��    M1 (GHS�RQ�0�) 
   6hown  $��IRU�IXOO\�FRUUHFW�ZRUNLQJ�OHDGLQJ�WR�JLYHQ�H[SUHVVLRQ  
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 (b) (�J� 

24

5

3a
t

�
§ ·
¨ ¸
© ¹

or 

2
15 3

12��
t
a

§ ·
¨ ¸
© ¹

or 

1
24 3

��
���a

t

�
§ ·
¨ ¸
© ¹

 

 3 M1 for one of  
 
FXEH�URRWLQJ�or LQYHUWLQJ�or VTXDULQJ� 
 

or  where k LV�DQ�LQWHJHU ��� 

  (�J� 
1�

��
�a
t

�
§ ·
¨ ¸
© ¹

or 
� �

��
3 a

t

� �

� or 
�

��

1
�

a

t

�

� or 
25

43
t
a

§ ·
¨ ¸
© ¹

or 

1
�� 3

24���
t

a
§ ·
¨ ¸
© ¹

or  

  M1 for two of  
 
FXEH�URRWLQJ�or LQYHUWLQJ�or VTXDULQJ 
 

or   where k LV�DQ�LQWHJHU ��� 

  
   ��

��
t
a

 
 

$��$OORZ�
�� �

�
t a�

or �� �1
�

t a�  

    Total 6 marks 
  

�

��
ka
t

�

�

�

���
a
t

�

�

��

�
t
ka
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18 4 3 2 24 1
�� �� �� ���� ���

§ ·u u   ¨ ¸
© ¹

oe or 
� � � ��� �
�� �� �� ���� ��

§ ·u u   ¨ ¸
© ¹

oe or 

� � � �� �
�� �� �� ���� ��

§ ·u u   ¨ ¸
© ¹

oe 

  4 0��IRU�ILQGLQJ�BBB or OOO  
or 
LLL 
 

M3 for 
 
�� �� �
�� �� ��

u u oe 

 
 
 

 � � � ��� �
�� �� �� ���� ��

§ ·u u   ¨ ¸
© ¹

oe or 
� � � �� �
�� �� �� ���� ��

§ ·u u   ¨ ¸
© ¹

oe  

or 
� � � �� �
�� �� �� ���� ��

§ ·u u   ¨ ¸
© ¹

 oe  or 
� � � ��� �
�� �� �� ���� ��

§ ·u u   ¨ ¸
© ¹

 oe  or 

� � � �� �
�� �� �� ���� ��

§ ·u u   ¨ ¸
© ¹

 oe  or 
� � � ��� �
�� �� �� ���� ��

§ ·u u   ¨ ¸
© ¹

 oe or 

� � � ��� �
�� �� �� ���� ��

§ ·u u   ¨ ¸
© ¹

 oe 

or 
� � �� ��� ��
�� �� �� ���� ���

§ ·u u   ¨ ¸
© ¹

oe or 
� �� �� ��� ��
�� �� �� ���� ���

§ ·u u   ¨ ¸
© ¹

 oe 

  0��IRU�ILQGLQJ�WKH�IROORZLQJ�
in any order 
 
BOO or BBO  
 
or  
 
LLB or LLO or LBB or LOO 
or LOB 
 
or  
 
LLX or LXX  (X  �not L) 
 

 �� �� ��� ���
 
 � 
 
 
 
 � 
 

���� ���� ���� ����

� u � � u oe or 

�� �� ��� �� ��� ���� 
 
 � 
 
 � 
 
 � 
 
� 
 
� 
 

���� ���� ���� ���� ���� ����

§ ·� � u � u � u u u¨ ¸
© ¹

oe or 

�� ��� ���� 
 
 � 
 
 � 
 

���� ���� ����

§ ·� � u � u¨ ¸
© ¹

oe 

  0��IRU�D�FRPSOHWH�PHWKRG 

  ���
����

 
 

A1 for 
���
����

 RH�H�J� 33
112

RU������������� 

    Total 4 marks 
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19  
(AH  � 2 2 2� � �� �  � 142  )  or 

(FH   GE  ) 2 2� ��   � � ���  ) 

 4 0��IRU�ZRUNLQJ�RXW�AH or FH or GE 

  (�J� 

sin AHF  � �

 ��� 


or tan AHF  � �

 ��� 


or  

cos AHF  � 
 ��� 


 ��� 


 or 

sin FAH  � 
 ��� 


 ��� 


 or cos FAH  � �

 ��� 


 or  

tan FAH  � 
 ��� 

�

 

  M1 for D�FRUUHFW�PHWKRG�IRU�ILQGLQJ�DQJOH�AHF or ILQGLQJ�DQJOH�
FAH 
 
$OORZ 
 

cos AHF  �
2 2 2
 ��� 
 
 ��� 
 �

� 
 ��� 
 
 ��� 

§ ·� �
¨ ¸¨ ¸u u© ¹

oe or 

sin AHF  VLQ�� �

 ��� 


u oe 

  (�J� 
1 �sin

 ��� 


� § ·
¨ ¸
© ¹

or 1 �WDQ 


 ���

� § ·
¨ ¸
© ¹

 

or 1 
 ��� 
cos

 ��� 


� § ·
¨ ¸¨ ¸
© ¹

 or 

1 
 ��� 
�� VLQ

 ��� 


� § ·
� ¨ ¸¨ ¸

© ¹
 or 1 ��� FRV


 ��� 

� § ·� ¨ ¸
© ¹

 

or 1 
 ��� 
�� WDQ
�

� § ·
� ¨ ¸¨ ¸

© ¹
 

  0��IRU�D�FRPSOHWH�PHWKRG 
 
$OORZ 
 

2 2 2
1 
 ��� 
 
 ��� 
 �cos

� 
 ��� 
 
 ��� 

� § ·� �
¨ ¸¨ ¸u u© ¹

oe or 

1 VLQ ��VLQ �

 ��� 


� § ·u¨ ¸
© ¹

oe 

   ����  A1 IRU������– ���� 
    Total 4 marks 
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20  JUDSK�GUDZQ�LQ�VKDSH�RI�D�TXDGUDWLF 
ZLWK�D�PLQLPXP LQ�DQ\�TXDGUDQW 

 4 M1 for D�TXDGUDWLF�ZLWK�D�PLQLPXP 

  x  �����y  ������– 1)2– a   0��IRU�ILQGLQJ�WKH�WXUQLQJ�SRLQW��PD\�EH�VHHQ�PDUNHG�RQ�WKH�JUDSK�
DV�����–a)) 

  
x  �1

4
a

r  oe  or y  ���– a  
  M1 IRU�ILQGLQJ�RQH�RI�WKH�LQWHUFHSWV (or award for any one correct 

FRRUGLQDWH�VKRZQ�RQ�JUDSK) 

������– a) or �� ���
2
a

�  or �� ���
2
a

�  

1RWH��7KH��¶V�FDQ�EH�LJQRUHG �DV�VKRZQ�LQ�WKH�GLDJUDP� 
  

 

&RUUHFW�JUDSK  $��IRU�D�IXOO\�FRUUHFW�JUDSK� 
 

x TXDGUDWLF�VKDSH ZLWK�PLQLPXP�LQ�WKH�IRXUWK�TXDGUDQW and 
PDUNHG�DV�����– a) oe 

x x-D[LV�LQWHUFHSWV�PDUNHG�DV� �� ���
2
a

� oe RQ�WKH�SRVLWLYH�   

x-axis and �� ���
2
a

�  RH�RQ�WKH�QHJDWLYH�x-axis  

 
x  y-D[LV�LQWHUFHSW�PDUNHG�DV ������– a) oe 

 
1RWH��7KH��¶V�FDQ�EH�LJQRUHG��DV�VKRZQ�LQ�WKH�GLDJUDP� 

      
    Total 4 marks 
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21  �IJ�x�� ����x + 3)2 – 2(x �����RH  5 0��IRU�VXEVWLWXWLQJ�J�x) into f(x) 
  �IJ�x�� ��x2 ���x ����   $���$OORZ�y2 ���y ��� 
  (x ����2 – ������or (x ����2 – 1 

 
or 
 

2 � �� � �x x y� � �  or  
2 � �� � �y y x� � �   

  M1 ft (GHS�RQ�0�) IRU�FRUUHFWO\�FRPSOHWLQJ�WKH�VTXDUH�   
       on their ��WHUP�TXDGUDWLF 
       
       or 
        
       &RUUHFWO\�VHWWLQJ�XS�DQ�HTXDWLRQ�����  
       
 

     (x ����2 = y ����or (y ����2  �x ��� 
 
or 
 

� �� �� � �
2

y
x

� r � �
 or 2 1x y � r �  

  M1 ft (GHS�RQ�0�) for D�FRUUHFW�UHDUUDQJHPHQW�IRU�WKHLU� 
       FRPSOHWHG�WKH�VTXDUH�TXDGUDWLF� 
         
        or 
        FRUUHFWO\�VXEVWLWXWLQJ�LQWR�WKH�TXDGUDWLF�IRUPXOD� 
 
         
 
         $OORZ�VDPH�HTXDWLRQV�ZLWK�x and y VZDSSHG           
    
  

     A1 oe 
    Total 5 marks 
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22 JUDGLHQW�RI�JK  �í����or m î��� �í�  � 0��IRU�ILQGLQJ�WKH�JUDGLHQW�RI�JK XVLQJ�m1 × m2  �í� 
 15 1

� �
k

j
�

 �
�

 or 2k – j  ��� or j  ��k – 24 or 
24

2
jk �

 oe 
  M1 for H[SUHVVLQJ WKH�JUDGLHQW�RI�JK in terms of j and k or 

D�FRUUHFW�HTXLYDOHQW�HTXDWLRQ        
        

 (j – ��2 ���k – 15)2  ��� oe 
or 

� ���
2 2

j k� �§ ·
¨ ¸
© ¹

 oe 

or 
oe 

  M1 IRU�ILQGLQJ�HTXDWLRQ�RI�JK in terms of j and k  
       
      or 
      IRU�ILQGLQJ�WKH�PLGSRLQW�RI�M 
       
      or 
      IRU�HTXDWLQJ�OHQJWK�HJ ZLWK�OHQJWK�HK 

 HJ���k2 – ��k ������ ��� oe 
or 5jð�í���j – ���� �����oe 
or 5k2 – ���k ������� ���oe 
or 3j2 – 12j – ��� ���oe 
or  

JUDGLHQW�HM��HJ�

15 1
2 2� 4
2

k

j

�
�

 
�

�
or k  ��j �����or 

15
2

kj �
 oe 

  0���GHS�RQ�0���ZULWLQJ�a correct TXDGUDWLF�H[SUHVVLRQ�LQ�
the form  ax2 ��bx ��c � �������DOORZ�ax2 ��bx  �c) 
 
 
 
 
or 
A correct HTXDWLRQ�IRU�WKH�JUDGLHQW�RI�HM in terms of j 
and k or a FRUUHFW�HTXLYDOHQW�HTXDWLRQ 

 HJ���k – 15)(k – ����� ���� 
or 

� �2�� �� � � ���
2 3

r � � u u

u
 

or 
� � � �2�� ��� ��� �k � � �   

HJ���j – ���j ������ ���� 
or 

� �2�� �� � � ��
2 3

r � � u u�

u
 

or 
� � � �2� � �� �j � � �   

  0���GHS�RQ�0���IRU�D�FRPSOHWH�PHWKRG�WR�VROYH�WKHLU��-
WHUP�TXDGUDWLF�HTXDWLRQ��DOORZ�RQH�VLJQ�HUURU�LQ�WKH�XVH�RI�
WKH�TXDGUDWLF�IRUPXOD� 
or  
D�FRUUHFW�PHWKRG�WR�HOLPLQDWH�HLWKHU�j or k 

HJ�2k – ��� � 15
2

k �
oe or   

24
2

j �  ��j �����RH� 

 j  �í���k  ���  A1 
    Total 6 marks 
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22  � ���
2 2

j k� �§ ·
¨ ¸
© ¹

 oe 
 � 0��IRU�ILQGLQJ�WKH�PLGSRLQW�RI�M 

ALT  15 1
2 2� 4
2

k

j

�
�

 
�

�
or k í��j  ����or k  ��j �����or 

15
2

kj �
 oe 

  M1 for H[SUHVVLQJ WKH�JUDGLHQW�RI�JK in terms of j and k or a correct 
HTXLYDOHQW�HTXDWLRQ        
 

   (j – ��2 ���k – 15)2  �����oe 
or � � � �2 2� ��� ��� �j k� �  � � oe 

  0��IRU�ILQGLQJ�WKH�OHQJWK�RI�JK in terms of j and k 
or IRU�HTXDWLQJ�OHQJWK HJ ZLWK�OHQJWK HK 

  (�J� 
5j2 – 12j – ��� ��� 
or 
3j2 ����j ����� ���RH 

(�J� 
5k2 – ���k ������� ��� 
or 
3k2 ���k í����� ���RH 
 

  0���GHS�RQ�0���ZULWLQJ�WKH�correct TXDGUDWLF�H[SUHVVLRQ�LQ�IRUP 
 ax2 ��bx ��c � ���� 
 
DOORZ�ax2 ��bx  �c 

  (�J� 
(5j – 22)(j ������ ���� 
or 

� �212 12 4 5 44
2 5

r � � u u�

u
 

or  
� � � �2� �� �� �j � � �   

(�J� 
(5k – �����k – ����� �
��� 
or 

� �2��� ��� � � ����
2 5

r � � u u

u
 

or 
� � � �2� � ��� �k � � �   

  0���GHS�RQ�0���IRU�D�FRPSOHWH�PHWKRG�WR�VROYH�WKHLU��-term 
TXDGUDWLF�HTXDWLRQ��DOORZ�RQH�VLJQ�HUURU�LQ�WKH�XVH�RI�WKH�TXDGUDWLF�
IRUPXOD� 

  j  �í���k  ���  A1 
    Total 6 marks 
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	28, 56, 84, 112… and 105, 210, 315, 420…
	or 
	E.g. 
	12 × 9 (=108) or (9 – 6) × x (= 3x) 
	E.g. 
	‘108’ + ‘3x’ = 129 
	E.g. 
	x = 
	(12 × 2.5) + (16 × 3.5) + (9 × 4.5) + 
	(2 × 5.5) + (1 × 6.5)
	or     
	30 + 56 + 40.5 + 11 + 6.5 (= 144)
	[(12 × 2.5) + (16 × 3.5) + (9 × 4.5) + 
	(2 × 5.5) + (1 × 6.5)] ÷ 40 
	120 ÷ (3 + 5) (= 15)
	‘15’ × 3 (= 45) or 
	E.g. 
	(‘45’ ÷ 3 × 2) + (‘75’ × ) oe  or
	22 500 000 oe e.g. 22.5 × 106 
	or   
	m2 – 8m + 5m – 40
	cos 63 =  or 
	sin 27 = or
	or oe
	(PQ =) or 
	(PQ =) or 
	x ≥ −1 oe  
	x + y ≤ 4 oe 
	y ≥  oe  
	(AH =) (= )  or

