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6/7/7/7/8/7/1/
*P48861A0120*

Mathematics
Paper 1 (Non-Calculator)

Higher Tier
Thursday 24 May 2018 – 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.

Pearson Edexcel 
Level 1/Level 2 GCSE (9–1)
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$QVZHU�$//�TXHVWLRQV�

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

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

�� �D��:RUN�RXW�� 2 1
7

1
1

4
+

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

���

� �E��:RUN�RXW�� 11
5

3

4
÷ �

� � *LYH�\RXU�DQVZHU�DV�D�PL[HG�QXPEHU�LQ�LWV�VLPSOHVW�IRUP�

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

���

�7RWDO�IRU�4XHVWLRQ���LV���PDUNV�

41 73 28

3

83 It

f i I
to I
5 37
8
5 3

5

13
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�� ,Q�D�YLOODJH�

� � � WKH�QXPEHU�RI�KRXVHV�DQG�WKH�QXPEHU�RI�IODWV�DUH�LQ�WKH�UDWLR������
� � � WKH�QXPEHU�RI�IODWV�DQG�WKH�QXPEHU�RI�EXQJDORZV�DUH�LQ�WKH�UDWLR������

� 7KHUH�DUH����EXQJDORZV�LQ�WKH�YLOODJH�

� +RZ�PDQ\�KRXVHV�DUH�WKHUH�LQ�WKH�YLOODJH"

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

�7RWDO�IRU�4XHVWLRQ���LV���PDUNV�

H F B
7 4

8 i 5

14 8 5

5parts 50

I part 10

14 parts 140

140
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�� 5HQHH�EX\V���NJ�RI�VZHHWV�WR�VHOO�
��� 6KH�SD\V�����IRU�WKH�VZHHWV�

� 5HQHH�SXWV�DOO�WKH�VZHHWV�LQWR�EDJV�
� 6KH�SXWV�����J�RI�VZHHWV�LQWR�HDFK�EDJ��
� 6KH�VHOOV�HDFK�EDJ�RI�VZHHWV�IRU���S�

� 5HQHH�VHOOV�DOO�WKH�EDJV�RI�VZHHWV�

� :RUN�RXW�KHU�SHUFHQWDJH�SURILW�

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

�7RWDO�IRU�4XHVWLRQ���LV���PDUNV�

4 bags per kg
so 5 4 20 bags
20 x 65p 13.00

Profit 13 OO 10.00

3.00

Percentage profit
x 100 30

30
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�� $�F\FOH�UDFH�DFURVV�$PHULFD�LV���������PLOHV�LQ�OHQJWK�

� -XDQ�NQRZV�KLV�DYHUDJH�VSHHG�IRU�KLV�SUHYLRXV�UDFHV�LV�������PLOHV�SHU�KRXU�
� )RU�WKH�QH[W�UDFH�DFURVV�$PHULFD�KH�ZLOO�F\FOH�IRU���KRXUV�SHU�GD\�

� �D�� (VWLPDWH�KRZ�PDQ\�GD\V�-XDQ�ZLOO�WDNH�WR�FRPSOHWH�WKH�UDFH�

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

���

� -XDQ�WUDLQV�IRU�WKH�UDFH�
� 7KH�DYHUDJH�VSHHG�KH�FDQ�F\FOH�DW�LQFUHDVHV�
� ,W�LV�QRZ�������PLOHV�SHU�KRXU�

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

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

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

���

�7RWDO�IRU�4XHVWLRQ���LV���PDUNV�

3000 200 25 days
15 8 8

25

He will take less days as he will cycle
further each day
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��� +HUH�LV�D�VROLG�VTXDUH�EDVHG�S\UDPLG��VABCD�

A B

CD

V

M

��FP

��FP

��FP

)URQW�YLHZ

� 7KH�EDVH�RI�WKH�S\UDPLG�LV�D�VTXDUH�RI�VLGH���FP�
� 7KH�KHLJKW�RI�WKH�S\UDPLG�LV���FP�
� M�LV�WKH�PLGSRLQW�RI�BC�DQG�VM� ���FP�

� �D�� 'UDZ�DQ�DFFXUDWH�IURQW�HOHYDWLRQ�RI�WKH�S\UDPLG�IURP�WKH�GLUHFWLRQ�RI�WKH�DUURZ�

���
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� �E��:RUN�RXW�WKH�WRWDO�VXUIDFH�DUHD�RI�WKH�S\UDPLG�

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

���

�7RWDO�IRU�4XHVWLRQ���LV���PDUNV�

Base 6 6 36 cm

Each 0 4 6 5 i 15 cm 2

Total 36 t 4 15

36 t 60

96 cm

96 cm
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�� $�SDWWHUQ�LV�PDGH�IURP�IRXU�LGHQWLFDO�VTXDUHV�

� 7KH�VLGHV�RI�WKH�VTXDUHV�DUH�SDUDOOHO�WR�WKH�D[HV�

B ��������

A ������

C

y

xO

� 3RLQW�A�KDV�FRRUGLQDWHV��������
� 3RLQW�B�KDV�FRRUGLQDWHV���������
� 3RLQW�C�LV�PDUNHG�RQ�WKH�GLDJUDP��

� :RUN�RXW�WKH�FRRUGLQDWHV�RI�C�

�. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .���. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .�

�7RWDO�IRU�4XHVWLRQ���LV���PDUNV�

38 6 32 8
4 4

Squares have side 8units

c coord of C 6 2 8 22

y cord of C 36 2 8 20

22 20
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7

x

y
�

�

�

�

�

�

� � � � � �O

±�

±�

±�

±�

±�

±�

±�±�±� ±� ±� ±�

±�

� 6KDSH�7�LV�UHIOHFWHG�LQ�WKH�OLQH�x� �í��WR�JLYH�VKDSH�5�
� 6KDSH�5�LV�UHIOHFWHG�LQ�WKH�OLQH�y� �í��WR�JLYH�VKDSH�6�

� 'HVFULEH�WKH�VLQJOH�WUDQVIRUPDWLRQ�WKDW�ZLOO�PDS�VKDSH�7�WR�VKDSH�6�

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

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

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

�7RWDO�IRU�4XHVWLRQ���LV���PDUNV�

R

S

Rotation by 1800 about point C l 2
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�� 7KH�SHULPHWHU�RI�D�ULJKW�DQJOHG�WULDQJOH�LV����FP�
� 7KH�OHQJWKV�RI�LWV�VLGHV�DUH�LQ�WKH�UDWLR����������

� :RUN�RXW�WKH�DUHD�RI�WKH�WULDQJOH�

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

�7RWDO�IRU�4XHVWLRQ���LV���PDUNV�

30cmI
4 24cm

3 4 5 12parts
312 parts 72
18cm

part 727 6

Area f X 18 24

9 X 24

24
39
216

216
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�� �D��:ULWH�GRZQ�WKH�YDOXH�RI���
1

2

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

���

� �E��:ULWH�GRZQ�WKH�YDOXH�RI����

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

���

� �F��:RUN�RXW�WKH�YDOXH�RI���
−
2

3

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

���

�7RWDO�IRU�4XHVWLRQ���LV���PDUNV�

6

I

I
27213 Hz J2 z
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��� 7KH�WDEOH�JLYHV�VRPH�LQIRUPDWLRQ�DERXW�WKH�KHLJKWV�RI����JLUOV�

/HDVW�KHLJKW ����FP

*UHDWHVW�KHLJKW ����FP

/RZHU�TXDUWLOH ����FP

8SSHU�TXDUWLOH ����FP

0HGLDQ ����FP

� �D�� 'UDZ�D�ER[�SORW�WR�UHSUHVHQW�WKLV�LQIRUPDWLRQ�

KHLJKW��FP�

��� ��� ��� ��� ��� ��� ���

���

� �E��:RUN�RXW�DQ�HVWLPDWH�IRU�WKH�QXPEHU�RI�WKHVH�JLUOV�ZLWK�D�KHLJKW�EHWZHHQ�����FP�DQG�
����FP�

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

���

�7RWDO�IRU�4XHVWLRQ����LV���PDUNV�

3 Quartiles so 80 3
4 60

GO
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��

A

B C

O

� A�DQG�B�DUH�SRLQWV�RQ�D�FLUFOH��FHQWUH�O�

� BC�LV�D�WDQJHQW�WR�WKH�FLUFOH�
� AOC�LV�D�VWUDLJKW�OLQH�
� $QJOH�ABO� �x��

� )LQG�WKH�VL]H�RI�DQJOH�ACB��LQ�WHUPV�RI�x�
� *LYH�\RXU�DQVZHU�LQ�LWV�VLPSOHVW�IRUP�
� *LYH�UHDVRQV�IRU�HDFK�VWDJH�RI�\RXU�ZRUNLQJ�

�7RWDO�IRU�4XHVWLRQ����LV���PDUNV�

24

Lo Bc 900 test radius

ABo si isos o

ACB 180 setatao

angle sum of a

C ACB 90 2x
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��� 3URYH�WKDW�WKH�VTXDUH�RI�DQ�RGG�QXPEHU�LV�DOZD\V���PRUH�WKDQ�D�PXOWLSOH�RI��

�7RWDO�IRU�4XHVWLRQ����LV���PDUNV�

��� 5 8 18( )+ �FDQ�EH�ZULWWHQ�LQ�WKH�IRUP� a 10 �ZKHUH�a�LV�DQ�LQWHJHU�

� )LQG�WKH�YDOXH�RI�a�

a� ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�7RWDO�IRU�4XHVWLRQ����LV���PDUNV�

Let 2n I be an odd number
where n 5 an integer

2ntD 4ft dnt I

4 n n 1

which is 1 more than

a multiple of 4

Tao Tao
Io t

z To t 3 to

5 to

5
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��� y�LV�LQYHUVHO\�SURSRUWLRQDO�WR�d �

� :KHQ�d� �����y� ��

� d�LV�GLUHFWO\�SURSRUWLRQDO�WR�x�
� :KHQ�x� ����d� ���

� )LQG�D�IRUPXOD�IRU�y�LQ�WHUPV�RI�x�
� *LYH�\RXU�DQVZHU�LQ�LWV�VLPSOHVW�IRUP�

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

�7RWDO�IRU�4XHVWLRQ����LV���PDUNV�

y I
d2

4 t y400102d
400 K

d ca

24 c z D 6 2

24 4C
6 c

y 400364

Y too

9 4

y 100
9 4
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� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

���

� �E��+HQFH��RU�RWKHUZLVH��VLPSOLI\�IXOO\���x��������±��x��±����

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

���

�7RWDO�IRU�4XHVWLRQ����LV���PDUNV�

��� 7KHUH�DUH�RQO\�UHG�FRXQWHUV��EOXH�FRXQWHUV�DQG�SXUSOH�FRXQWHUV�LQ�D�EDJ�
� 7KH�UDWLR�RI�WKH�QXPEHU�RI�UHG�FRXQWHUV�WR�WKH�QXPEHU�RI�EOXH�FRXQWHUV�LV�������

� 6DP�WDNHV�DW�UDQGRP�D�FRXQWHU�IURP�WKH�EDJ�
� 7KH�SUREDELOLW\�WKDW�WKH�FRXQWHU�LV�SXUSOH�LV����

� :RUN�RXW�WKH�SUREDELOLW\�WKDW�6DP�WDNHV�D�UHG�FRXQWHU�

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

�7RWDO�IRU�4XHVWLRQ����LV���PDUNV�

atb a b

62 4 62 2 x 4 GE d

2x't 2 G

12 21 12

12C x't
i2 se't

R B
3 17

17 3 20 parts 0.8

part O 8 0.04
20

P Red 3 0.04 0 12

O 12
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Turn over     

��� 6LPSOLI\�IXOO\�� 3 8 3

2 6

2

2

x x
x x
− −

−

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

�7RWDO�IRU�4XHVWLRQ����LV���PDUNV�

3 176311
2 134
3 1

Zor
3 3
9 3 2 a 9 3
I 9 i x 3 1 3 3 1

x 3 3 1

3 1
Zoe
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�
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±�

±��� ±�� O x

� 2Q�WKH�JULG��VNHWFK�WKH�JUDSK�RI��y� �VLQ�x��±����IRU��í����-�x�-����

�7RWDO�IRU�4XHVWLRQ����LV���PDUNV�
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��� 7KH�SRLQW�P�KDV�FRRUGLQDWHV�������
� 7KH�SRLQW�Q�KDV�FRRUGLQDWHV��a��b�

� $�OLQH�SHUSHQGLFXODU�WR�PQ�LV�JLYHQ�E\�WKH�HTXDWLRQ��x����y� ��

� )LQG�DQ�H[SUHVVLRQ�IRU�b�LQ�WHUPV�RI�a�

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

�7RWDO�IRU�4XHVWLRQ����LV���PDUNV�

Turn over     

2g 3 7

g Iz at Iz
gradient Iz

i Gradient of PQ t

b 4 2

a 3 3

b 3 a 3

b d 3 a z

b 3 a 2

b Zz at 2
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����n�LV�DQ�LQWHJHU�VXFK�WKDW��n�����-�����DQG�� 6

5
1

2

n
n +

>

� )LQG�DOO�WKH�SRVVLEOH�YDOXHV�RI�n�

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

�7RWDO�IRU�4XHVWLRQ����LV���PDUNV�

727$/�)25�3$3(5�,6����0$5.6

ti 5
3 ht 2 14 6h n t 5

In E 12 O m2 Gm 1
Son 1 n 5

h E 4

I s n 25

n 2 3,4

n 2 3,4


