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Instructions

• Use black ink or ball-point pen.
• Fill in the boxes at the top of this page with your name,

centre number and candidate number.
• Answer all questions.
•  Answer the questions in the spaces provided

– there may be more space than you need.
•  You must show all your working.
• Diagrams are NOT accurately drawn, unless otherwise indicated.
• Calculators may be used.
•  If your calculator does not have a ʌ�button, take the value of�ʌ�to be 3.142

unless the question instructs otherwise.

Information

• The total mark for this paper is 80
•  The marks for each question are shown in brackets

– use this as a guide as to how much time to spend on each question.

Advice

• Read each question carefully before you start to answer it.
• Keep an eye on the time.
• Try to answer every question.
• Check your answers if you have time at the end.

Pearson Edexcel 
Level 1/Level 2 GCSE (9–1)

Centre Number Candidate Number

Total MarksYou must have: Ruler graduated in centimetres and millimetres, 
protractor, pair of compasses, pen, HB pencil, eraser, calculator. 
Tracing paper may be used.

Mathematics
Paper 3 (Calculator)
Foundation Tier

Morning (Time: 1 hour 30 minutes) Paper Reference 1MA1/3F

Monday 12 November 2018

Candidate surname

Please check the examination details below before entering your candidate information
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$QVZHU�$//�TXHVWLRQV�

:ULWH�\RXU�DQVZHUV�LQ�WKH�VSDFHV�SURYLGHG�

<RX�PXVW�ZULWH�GRZQ�DOO�WKH�VWDJHV�LQ�\RXU�ZRUNLQJ�

��� :ULWH�D�QXPEHU�LQ�HDFK�ER[�WR�PDNH�WKH�FDOFXODWLRQ�FRUUHFW�

� �L�� ����� ��
�� � � � � � � � � � � � � � � � � � �

�  �������

���

� �LL�� 2
7
� ��

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

���

�7RWDO�IRU�4XHVWLRQ���LV���PDUNV�

�� :ULWH����DV�D�IUDFWLRQ�

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

�7RWDO�IRU�4XHVWLRQ���LV���PDUN�

�� )LQG�� 1 44.

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

�7RWDO�IRU�4XHVWLRQ���LV���PDUN�

�� :RUN�RXW��
1

8
��RI����

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

�7RWDO�IRU�4XHVWLRQ���LV���PDUN�
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�� +HUH�LV�D���'�VKDSH�

� �D��:ULWH�GRZQ�WKH�QDPH�RI�WKLV���'�VKDSH�

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

���

� �E��:ULWH�GRZQ�WKH�QXPEHU�RI�HGJHV�RI�WKLV���'�VKDSH�

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

���

�7RWDO�IRU�4XHVWLRQ���LV���PDUNV�

�� $Q�RUGLQDU\�IDLU�GLFH�LV�WKURZQ�RQFH�

� �D�� 2Q�WKH�SUREDELOLW\�VFDOH�EHORZ��PDUN�ZLWK�D�FURVV��q��WKH�SUREDELOLW\�WKDW�WKH�GLFH�
ODQGV�RQ�DQ�RGG�QXPEHU�

� �1

2

���

� �E��:ULWH�GRZQ�WKH�SUREDELOLW\�WKDW�WKH�GLFH�ODQGV�RQ�D�QXPEHU�JUHDWHU�WKDQ��

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

���

�7RWDO�IRU�4XHVWLRQ���LV���PDUNV�
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�� 6KDXQ�LV������P�WDOO�

� 'DYLG�LV���FP�WDOOHU�WKDQ�6KDXQ�

� +RZ�WDOO�LV�'DYLG"

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

�7RWDO�IRU�4XHVWLRQ���LV���PDUNV�

�� ��SHQV�FRVW������
� ��IROGHUV�FRVW������

� %HQ�ZDQWV�WR�EX\����SHQV�DQG����IROGHUV�
� +H�RQO\�KDV����

� 'RHV�%HQ�KDYH�HQRXJK�PRQH\�WR�EX\����SHQV�DQG����IROGHUV"
� <RX�PXVW�VKRZ�KRZ�\RX�JHW�\RXU�DQVZHU�

�7RWDO�IRU�4XHVWLRQ���LV���PDUNV�

 



5

*P55596A0520* Turn over     

 
D

O
 N

O
T 

W
RI

TE
 IN

 T
H

IS
 A

RE
A

 
D

O
 N

O
T 

W
RI

TE
 IN

 T
H

IS
 A

RE
A

 
D

O
 N

O
T 

W
RI

TE
 IN

 T
H

IS
 A

RE
A

�� 7KH�GLDJUDP�VKRZV�ILYH�VKDSHV�RQ�D�FHQWLPHWUH�JULG�

$
%

&

'

(

� �D��:ULWH�GRZQ�WKH�QDPH�RI�VKDSH�(�

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

���

� 7ZR�RI�WKH�VKDSHV�DUH�FRQJUXHQW�

� �E��:ULWH�GRZQ�WKH�OHWWHUV�RI�WKHVH�WZR�VKDSHV�

�� � � � � � � � � � � � � � � � � � � � � � � � � � ��DQG��� � � � � � � � � � � � � � � � � � � � � � � � � � �
���

�7RWDO�IRU�4XHVWLRQ���LV���PDUNV�
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��� 2Q�WKH�JULG��UHIOHFW�WKH�VKDGHG�VKDSH�LQ�WKH�PLUURU�OLQH�

������������������������������

PLUURU�OLQH

�7RWDO�IRU�4XHVWLRQ����LV���PDUN�

��� 7KHUH�DUH�PHQ�DQG�ZRPHQ�DW�D�PHHWLQJ�

� 7KHUH�DUH����ZRPHQ�
� ����RI�WKH�SHRSOH�DW�WKH�PHHWLQJ�DUH�PHQ�

� :RUN�RXW�WKH�WRWDO�QXPEHU�RI�SHRSOH�DW�WKH�PHHWLQJ�

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

�7RWDO�IRU�4XHVWLRQ����LV���PDUNV�
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��� -RDQ�DVNHG�HDFK�RI����SHRSOH�WR�QDPH�WKHLU�IDYRXULWH�YHJHWDEOH�

� +HUH�DUH�KHU�UHVXOWV�

9HJHWDEOH )UHTXHQF\

3HDV ��

&DUURWV ��

0XVKURRPV ��

� 'UDZ�DQ�DFFXUDWH�SLH�FKDUW�IRU�KHU�UHVXOWV�

�7RWDO�IRU�4XHVWLRQ����LV���PDUNV�
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��� $QQLH�VROG�

� � � � ���ERRNV�DW�������HDFK
� � � � ���FDQGOHV�DW�������HDFK
� � � � VRPH�FDOHQGDUV�DW���S�HDFK

� 6KH�JRW�D�WRWDO�RI�����

� :RUN�RXW�KRZ�PDQ\�FDOHQGDUV�$QQLH�VROG�

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

�7RWDO�IRU�4XHVWLRQ����LV���PDUNV�
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��� +HUH�LV�D���VLGHG�VSLQQHU�

�
� �

�

� 7KH�WDEOH�VKRZV�WKH�SUREDELOLWLHV�WKDW�ZKHQ�WKH�VSLQQHU�LV�VSXQ�LW�ZLOO�ODQG�RQ����RQ���DQG�RQ���

1XPEHU � � � �

3UREDELOLW\ ��� ��� ���

� 7KH�VSLQQHU�LV�VSXQ�RQFH�

� �D��:RUN�RXW�WKH�SUREDELOLW\�WKDW�WKH�VSLQQHU�ZLOO�ODQG�RQ��

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

���

� �E��:KLFK�QXPEHU�LV�WKH�VSLQQHU�OHDVW�OLNHO\�WR�ODQG�RQ"

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

���

� -DNH�LV�JRLQJ�WR�VSLQ�WKH�VSLQQHU����WLPHV�

� �F��:RUN�RXW�DQ�HVWLPDWH�IRU�WKH�QXPEHU�RI�WLPHV�WKH�VSLQQHU�ZLOO�ODQG�RQ��

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

���

�7RWDO�IRU�4XHVWLRQ����LV���PDUNV�
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��� %HUW�KDV�����FDUGV��
� 7KHUH�LV�D�ZKROH�QXPEHU�IURP���WR�����RQ�HDFK�FDUG�
� 1R�FDUGV�KDYH�WKH�VDPH�QXPEHU�

� %HUW�SXWV�D�VWDU�RQ�HYHU\�FDUG�WKDW�KDV�D�PXOWLSOH�RI���RQ�LW�
� +H�SXWV�D�FLUFOH�RQ�HYHU\�FDUG�WKDW�KDV�D�PXOWLSOH�RI���RQ�LW�

� :RUN�RXW�KRZ�PDQ\�FDUGV�KDYH�ERWK�D�VWDU�DQG�D�FLUFOH�RQ�WKHP�

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

�7RWDO�IRU�4XHVWLRQ����LV���PDUNV�

��� :ULWH�GRZQ�WKH�UDWLR�RI�����JUDPV�WR����JUDPV��
*LYH�\RXU�DQVZHU�LQ�LWV�VLPSOHVW�IRUP�

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

�7RWDO�IRU�4XHVWLRQ����LV���PDUNV�
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��� 7KH�GLDJUDP�VKRZV�D�SHQWDJRQ��
7KH�SHQWDJRQ�KDV�RQH�OLQH�RI�V\PPHWU\�

A E

B D

C

� AE� ��x�
� AB� ��x����
� BC� �x����

� $OO�WKHVH�PHDVXUHPHQWV�DUH�JLYHQ�LQ�FHQWLPHWUHV�

� 7KH�SHULPHWHU�RI�WKH�SHQWDJRQ�LV����FP�

� �D�� 6KRZ�WKDW����x����� ���

���

� �E��)LQG�WKH�YDOXH�RI�x�

x� ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
���

�7RWDO�IRU�4XHVWLRQ����LV���PDUNV�
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��� 7UHYRU�EX\V�D�ERDW�
� 7KH�FRVW�RI�WKH�ERDW�LV���������SOXV�9$7�DW����

� 7UHYRU�SD\V�D�GHSRVLW�RI������
� +H�SD\V�WKH�UHVW�RI�WKH�FRVW�LQ����HTXDO�SD\PHQWV�

� :RUN�RXW�WKH�DPRXQW�RI�HDFK�RI�WKH����SD\PHQWV�

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

�7RWDO�IRU�4XHVWLRQ����LV���PDUNV�
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��� �D�� 2Q�WKH�QXPEHU�OLQH��VKRZ�WKH�LQHTXDOLW\��x����

±� ±� ±� ±� ±� � � � � � �
x

���

� ����y�-����ZKHUH�y�LV�DQ�LQWHJHU�
� �E��:ULWH�GRZQ�DOO�WKH�SRVVLEOH�YDOXHV�RI�y�

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

���

� �F�� 6ROYH���x�����.�x�����

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

���

�7RWDO�IRU�4XHVWLRQ����LV���PDUNV�
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��� �D��:ULWH������FRUUHFW�WR���VLJQLILFDQW�ILJXUHV�

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

���

� �E��:RUN�RXW�� 17 4

7 3

2

2

+
.

� � :ULWH�GRZQ�DOO�WKH�ILJXUHV�RQ�\RXU�FDOFXODWRU�GLVSOD\�

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

���

�7RWDO�IRU�4XHVWLRQ����LV���PDUNV�

��� /DVW�\HDU�-R�SDLG������IRU�KHU�FDU�LQVXUDQFH�
� 7KLV�\HDU�VKH�KDV�WR�SD\������IRU�KHU�FDU�LQVXUDQFH�

� :RUN�RXW�WKH�SHUFHQWDJH�LQFUHDVH�LQ�WKH�FRVW�RI�KHU�FDU�LQVXUDQFH�

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

�7RWDO�IRU�4XHVWLRQ����LV���PDUNV�
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��� �D�� &RPSOHWH�WKLV�WDEOH�RI�YDOXHV�IRU��y� �x����x�±��

x ±� ±� ±� � � � �

y ±� ±� ±�

���

� �E��2Q�WKH�JULG��GUDZ�WKH�JUDSK�RI�y� �x����x�±���IRU�YDOXHV�RI�x�IURP�±��WR��

x

y
��

��

�

� � �O

±�

±��

±� ±� ±�

���

� �F�� 8VH�WKH�JUDSK�WR�HVWLPDWH�D�VROXWLRQ�WR��x����x�±��� ��

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

���

�7RWDO�IRU�4XHVWLRQ����LV���PDUNV�
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��� )UDQ�DVNV�HDFK�RI����VWXGHQWV�KRZ�PDQ\�ERRNV�WKH\�ERXJKW�ODVW�\HDU�

� 7KH�FKDUW�EHORZ�VKRZV�LQIRUPDWLRQ�DERXW�WKH�QXPEHU�RI�ERRNV�ERXJKW�E\�HDFK�RI�WKH����VWXGHQWV�

���������

1XPEHU�RI�
VWXGHQWV

1XPEHU�RI�ERRNV

��WR�� ��WR�� ���WR��� ���WR��� ���WR���

��

��

��

�

�

�

�

�

� �D��:RUN�RXW�WKH�SHUFHQWDJH�RI�WKHVH�VWXGHQWV�ZKR�ERXJKW����RU�PRUH�ERRNV��

�� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
���
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� �E��6KRZ�WKDW�DQ�HVWLPDWH�IRU�WKH�PHDQ�QXPEHU�RI�ERRNV�ERXJKW�LV������
<RX�PXVW�VKRZ�DOO�\RXU�ZRUNLQJ�

���

�7RWDO�IRU�4XHVWLRQ����LV���PDUNV�
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��� /DUD�LV�D�VNLHU�

� 6KH�FRPSOHWHG�D�VNL�UDFH�LQ���PLQXWH����VHFRQGV�
� 7KH�UDFH�ZDV�����P�LQ�OHQJWK�

� /DUD�DVVXPHV�WKDW�KHU�DYHUDJH�VSHHG�LV�WKH�VDPH�IRU�HDFK�UDFH�

� �D�� 8VLQJ�WKLV�DVVXPSWLRQ��ZRUN�RXW�KRZ�ORQJ�/DUD�VKRXOG�WDNH�WR�FRPSOHWH�D�����P�UDFH�
� � *LYH�\RXU�DQVZHU�LQ�PLQXWHV�DQG�VHFRQGV�

�� � � � � � � � � � � � � � � � � � � � � � � � � � ��PLQXWHV��� � � � � � � � � � � � � � � � � � � � � � � � � � ��VHFRQGV
���

� /DUD¶V�DYHUDJH�VSHHG�DFWXDOO\�LQFUHDVHV�WKH�IXUWKHU�VKH�JRHV�

� �E��+RZ�GRHV�WKLV�DIIHFW�\RXU�DQVZHU�WR�SDUW��D�"

�� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
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�7RWDO�IRU�4XHVWLRQ����LV���PDUNV�

 



19

*P55596A01920*

 
D

O
 N

O
T 

W
RI

TE
 IN

 T
H

IS
 A

RE
A

 
D

O
 N

O
T 

W
RI

TE
 IN

 T
H

IS
 A

RE
A

 
D

O
 N

O
T 

W
RI

TE
 IN

 T
H

IS
 A

RE
A

Turn over     

��� ABC�LV�D�ULJKW�DQJOHG�WULDQJOH�

A

B

C ���FP

� AC� ����FP�
� $QJOH�C� ���q

� � � VL]H�RI�DQJOH�B���VL]H�RI�DQJOH�A� ������

� :RUN�RXW�WKH�OHQJWK�RI�AB��
*LYH�\RXU�DQVZHU�FRUUHFW�WR���VLJQLILFDQW�ILJXUHV�

�� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �FP

�7RWDO�IRU�4XHVWLRQ����LV���PDUNV�
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��� +HUH�DUH�WKH�ILUVW�IRXU�WHUPV�RI�DQ�DULWKPHWLF�VHTXHQFH�

�� � � � ��� � � � ��� � � � ��

� :ULWH�GRZQ�DQ�H[SUHVVLRQ��LQ�WHUPV�RI�n��IRU�WKH�nWK�WHUP�RI�WKH�VHTXHQFH�

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

��7RWDO�IRU�4XHVWLRQ����LV���PDUNV�

727$/�)25�3$3(5�,6����0$5.6

 


