
Centre Number Candidate Number

Write your name here
Surname Other names

Total Marks

Paper Reference

P49308A
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Mathematics
Paper 1 (Non-Calculator)

Higher Tier
Thursday 2 November 2017 – Morning
Time: 1 hour 30 minutes 1MA1/1H
You must have: Ruler graduated in centimetres and millimetres, 
protractor, pair of compasses, pen, HB pencil, eraser. 
Tracing paper may be used.

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 not be used.

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.
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$QVZHU�$//�TXHVWLRQV�

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

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

�� :ULWH����DV�D�SURGXFW�RI�LWV�SULPH�IDFWRUV�

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

�7RWDO�IRU�4XHVWLRQ���LV���PDUNV�
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�� .LDULD�LV���\HDUV�ROGHU�WKDQ�-D\�
� 0DUWKD�LV�WZLFH�DV�ROG�DV�.LDULD�
� 7KH�VXP�RI�WKHLU�WKUHH�DJHV�LV���

� )LQG�WKH�UDWLR�RI�-D\¶V�DJH�WR�.LDULD¶V�DJH�WR�0DUWKD¶V�DJH�

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

�7RWDO�IRU�4XHVWLRQ���LV���PDUNV�
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� EDC�LV�D�VWUDLJKW�OLQH�
� F�LV�WKH�SRLQW�RQ�AD�VR�WKDW�BFE�LV�D�VWUDLJKW�OLQH�

� $QJOH�EFD� ���q
� $QJOH�DCB� ���q

� 6KRZ�WKDW�DQJOH�ABF� ���q
� *LYH�D�UHDVRQ�IRU�HDFK�VWDJH�RI�\RXU�ZRUNLQJ�

�7RWDO�IRU�4XHVWLRQ���LV���PDUNV�
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�� 7KH�GLDJUDP�VKRZV�D�ORJR�PDGH�IURP�WKUHH�FLUFOHV�

��FP
O

��FP ��FP

� (DFK�FLUFOH�KDV�FHQWUH�O�

� 'DLV\�VD\V�WKDW�H[DFWO\� �
�
�RI�WKH�ORJR�LV�VKDGHG�

� ,V�'DLV\�FRUUHFW"
� <RX�PXVW�VKRZ�DOO�\RXU�ZRUNLQJ�

�7RWDO�IRU�4XHVWLRQ���LV���PDUNV�
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�� 7KH�WDEOH�VKRZV�LQIRUPDWLRQ�DERXW�WKH�ZHHNO\�HDUQLQJV�RI����SHRSOH�ZKR�ZRUN�LQ�D�VKRS�

:HHNO\�HDUQLQJV���x� )UHTXHQF\

������x�-���� �

������x�-���� ��

������x�-���� �

������x�-���� �

������x�-���� �

� �D��:RUN�RXW�DQ�HVWLPDWH�IRU�WKH�PHDQ�RI�WKH�ZHHNO\�HDUQLQJV�

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

���

� 1DGL\D�VD\V�

³7KH�PHDQ�PD\�QRW�EH�WKH�EHVW�DYHUDJH�WR�XVH�WR�UHSUHVHQW�WKLV�LQIRUPDWLRQ�´

� �E��'R�\RX�DJUHH�ZLWK�1DGL\D"
� � <RX�PXVW�MXVWLI\�\RXU�DQVZHU�

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

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

y

� $OO�PHDVXUHPHQWV�DUH�LQ�FHQWLPHWUHV�

� 7KH�DUHD�RI�WKH�UHFWDQJOH�LV����FP��

� 6KRZ�WKDW�y� ��

�7RWDO�IRU�4XHVWLRQ���LV���PDUNV�
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�� %URJDQ�QHHGV�WR�GUDZ�WKH�JUDSK�RI�y� �x�����

� +HUH�LV�KHU�JUDSK�
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y� �x�����y
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�

�

�

��

�

�
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� � � � �O±�±�±� ±� ±�

� :ULWH�GRZQ�RQH�WKLQJ�WKDW�LV�ZURQJ�ZLWK�%URJDQ¶V�JUDSK�

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

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

�7RWDO�IRU�4XHVWLRQ���LV���PDUN�
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� 6WDUW�ZLWK�WKH�VPDOOHVW�QXPEHU�

����
�
�
�
� � � � � � �����

�
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�
��
�
� � � � � � �����

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

�7RWDO�IRU�4XHVWLRQ���LV���PDUNV�

�� -DPHV�DQG�3HWHU�F\FOHG�DORQJ�WKH�VDPH����NP�URXWH�
� -DPHV�WRRN�� �

�
�KRXUV�WR�F\FOH�WKH����NP�

� 3HWHU�VWDUWHG�WR�F\FOH���PLQXWHV�DIWHU�-DPHV�VWDUWHG�WR�F\FOH�
� 3HWHU�FDXJKW�XS�ZLWK�-DPHV�ZKHQ�WKH\�KDG�ERWK�F\FOHG����NP�

� -DPHV�DQG�3HWHU�ERWK�F\FOHG�DW�FRQVWDQW�VSHHGV�

� :RUN�RXW�3HWHU¶V�VSHHG�

�� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �NP�K

�7RWDO�IRU�4XHVWLRQ���LV���PDUNV�
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��� �D��:ULWH�GRZQ�WKH�YDOXH�RI����
�
�

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

���

� �E��)LQG�WKH�YDOXH�RI����
�
�

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

���

�7RWDO�IRU�4XHVWLRQ����LV���PDUNV�

��� ��WHDV�DQG���FRIIHHV�KDYH�D�WRWDO�FRVW�RI������
� ��WHDV�DQG���FRIIHHV�KDYH�D�WRWDO�FRVW�RI�������

� :RUN�RXW�WKH�FRVW�RI�RQH�WHD�DQG�WKH�FRVW�RI�RQH�FRIIHH�

WHD���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

FRIIHH���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

�7RWDO�IRU�4XHVWLRQ����LV���PDUNV�



11

*P49308A01120* 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�WDEOH�VKRZV�LQIRUPDWLRQ�DERXW�WKH�KHLJKWV��LQ�FP��RI�D�JURXS�RI�<HDU����JLUOV�

KHLJKW��FP�

OHDVW�KHLJKW ���

PHGLDQ ���

ORZHU�TXDUWLOH ���

LQWHUTXDUWLOH�UDQJH �

UDQJH ��

� �D�� 'UDZ�D�ER[�SORW�IRU�WKLV�LQIRUPDWLRQ�

<HDU���

��� ��� ��� ��� ��� ���
KHLJKW��FP�

���

� 7KH�ER[�SORW�EHORZ�VKRZV�LQIRUPDWLRQ�DERXW�WKH�KHLJKWV��LQ�FP��RI�D�JURXS�RI�<HDU���JLUOV�

KHLJKW��FP�

<HDU��

��� ��� ��� ��� ��� ���

� �E��&RPSDUH�WKH�GLVWULEXWLRQ�RI�KHLJKWV�RI�WKH�<HDU���JLUOV�ZLWK�WKH�GLVWULEXWLRQ�RI�KHLJKWV�
RI�WKH�<HDU����JLUOV�

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

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