
Centre Number Candidate Number

Write your name here
Surname Other names

Total Marks

Paper Reference

P48864A
©2018 Pearson Education Ltd.

6/7/7/7/8/7/1/
*P48864A0124*

Mathematics
Paper 3 (Calculator)

Higher Tier
Tuesday 12 June 2018 – Morning
Time: 1 hour 30 minutes 1MA1/3H
You must have: Ruler graduated in centimetres and millimetres, 
protractor, pair of compasses, pen, HB pencil, eraser, calculator. 
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 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.

Turn over     

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�

�� 7KH�VFDWWHU�GLDJUDP�VKRZV�LQIRUPDWLRQ�DERXW����JLUOV�

� ,W�VKRZV�WKH�DJH�RI�HDFK�JLUO�DQG�WKH�EHVW�WLPH�VKH�WDNHV�WR�UXQ�����PHWUHV�
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$JH�LQ�\HDUV

7LPH�LQ�
VHFRQGV

�� �� �� �� �� ��

� �D��:ULWH�GRZQ�WKH�W\SH�RI�FRUUHODWLRQ�

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

���

PMT

E E

General trend = As age increases ,
time decreases

line of best fit has a negative gradient negative

PhysicsAndMathsTutor.com
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� .ULVWLQD�LV����\HDUV�ROG��
+HU�EHVW�WLPH�WR�UXQ�����PHWUHV�LV����VHFRQGV�

� 7KH�SRLQW�UHSUHVHQWLQJ�WKLV�LQIRUPDWLRQ�ZRXOG�EH�DQ�RXWOLHU�RQ�WKH�VFDWWHU�GLDJUDP�

� �E��([SODLQ�ZK\�
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� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

���

� 'HEELH�LV����\HDUV�ROG��
'HEELH�VD\V�

³7KH�VFDWWHU�GLDJUDP�VKRZV�,�VKRXOG�WDNH�OHVV�WKDQ����VHFRQGV�WR�UXQ�����PHWUHV�´

� �F�� &RPPHQW�RQ�ZKDW�'HEELH�VD\V�
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� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

���

�7RWDO�IRU�4XHVWLRQ���LV���PDUNV�

�� ([SDQG�DQG�VLPSOLI\� � � � ���p������±�����±��p�

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

�7RWDO�IRU�4XHVWLRQ���LV���PDUNV�

PMT

✓
doesn't fit trend
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�� +HUH�LV�D�WUDSH]LXP�GUDZQ�RQ�D�FHQWLPHWUH�JULG�

� 2Q�WKH�JULG��GUDZ�D�WULDQJOH�HTXDO�LQ�DUHD�WR�WKLV�WUDSH]LXP�

�7RWDO�IRU�4XHVWLRQ���LV���PDUNV�
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�� :KHQ�D�ELDVHG���VLGHG�GLFH�LV�WKURZQ�RQFH��WKH�SUREDELOLW\�WKDW�LW�ZLOO�ODQG�RQ���LV������
7KH�ELDVHG�GLFH�LV�WKURZQ�WZLFH�

� $PLU�GUDZV�WKLV�SUREDELOLW\�WUHH�GLDJUDP��
7KH�GLDJUDP�LV�QRW�FRUUHFW�

ODQG�RQ��

QRW�ODQG�RQ��
����

ODQG�RQ��

QRW�ODQG�RQ��
����

����

ODQG�RQ��

QRW�ODQG�RQ��
����

ILUVW�WKURZ VHFRQG�WKURZ

����

����

� :ULWH�GRZQ�WZR�WKLQJV�WKDW�DUH�ZURQJ�ZLWK�WKH�SUREDELOLW\�WUHH�GLDJUDP�
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�7RWDO�IRU�4XHVWLRQ���LV���PDUNV�
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�� ABC�LV�D�ULJKW�DQJOHG�WULDQJOH�

A

���FP

��FPC B

� �D��:RUN�RXW�WKH�VL]H�RI�DQJOH�ABC��
*LYH�\RXU�DQVZHU�FRUUHFW�WR���GHFLPDO�SODFH�

�� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
q

���

� 7KH�OHQJWK�RI�WKH�VLGH�AB�LV�UHGXFHG�E\���FP�

� 7KH�OHQJWK�RI�WKH�VLGH�BC�LV�VWLOO���FP��
$QJOH�ACB�LV�VWLOO���q

� �E��:LOO�WKH�YDOXH�RI�FRV�ABC�LQFUHDVH�RU�GHFUHDVH"�
<RX�PXVW�JLYH�D�UHDVRQ�IRU�\RXU�DQVZHU�
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� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

���

�7RWDO�IRU�4XHVWLRQ���LV���PDUNV�
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�� 7KHUH�DUH�VRPH�FRXQWHUV�LQ�D�EDJ��
7KH�FRXQWHUV�DUH�UHG�RU�ZKLWH�RU�EOXH�RU�\HOORZ�

� %RE�LV�JRLQJ�WR�WDNH�DW�UDQGRP�D�FRXQWHU�IURP�WKH�EDJ�

� 7KH�WDEOH�VKRZV�HDFK�RI�WKH�SUREDELOLWLHV�WKDW�WKH�FRXQWHU�ZLOO�EH�EOXH�RU�ZLOO�EH�\HOORZ�

&RORXU UHG ZKLWH EOXH \HOORZ

3UREDELOLW\ ���� ����

� 7KHUH�DUH����EOXH�FRXQWHUV�LQ�WKH�EDJ�

� 7KH�SUREDELOLW\�WKDW�WKH�FRXQWHU�%RE�WDNHV�ZLOO�EH�UHG�LV�WZLFH�WKH�SUREDELOLW\�WKDW�WKH�
FRXQWHU�ZLOO�EH�ZKLWH�

� �D��:RUN�RXW�WKH�QXPEHU�RI�UHG�FRXQWHUV�LQ�WKH�EDJ�

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

���

� $�PDUEOH�LV�JRLQJ�WR�EH�WDNHQ�DW�UDQGRP�IURP�D�ER[�RI�PDUEOHV��
7KH�SUREDELOLW\�WKDW�WKH�PDUEOH�ZLOO�EH�VLOYHU�LV����

� 7KHUH�PXVW�EH�DQ�HYHQ�QXPEHU�RI�PDUEOHV�LQ�WKH�ER[�

� �E��([SODLQ�ZK\�

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

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

���

�7RWDO�IRU�4XHVWLRQ���LV���PDUNV�

PMT

2x x
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�� 6ROYH� � � �
5

2

− x
� ��x�±��

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

�7RWDO�IRU�4XHVWLRQ���LV���PDUNV�

PMT

(find >c)
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�� ABCDE�LV�D�SHQWDJRQ�

A

���q

���q

CD

E B

� $QJOH�BCD� �� × DQJOH�ABC

� :RUN�RXW�WKH�VL]H�RI�DQJOH�BCD��
<RX�PXVW�VKRZ�DOO�\RXU�ZRUNLQJ�

�� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
q

�7RWDO�IRU�4XHVWLRQ���LV���PDUNV�
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�� T� �
w
d �

� w� ���� × ��±�
� d� ���� × ��±�

� �D��:RUN�RXW�WKH�YDOXH�RI�T��
*LYH�\RXU�DQVZHU�LQ�VWDQGDUG�IRUP�FRUUHFW�WR���VLJQLILFDQW�ILJXUHV�

T� ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
���

� w�LV�LQFUHDVHG�E\�����
d�LV�LQFUHDVHG�E\���

� /RWWLH�VD\V�
³7KH�YDOXH�RI�T�ZLOO�LQFUHDVH�EHFDXVH�ERWK�w�DQG�d�DUH�LQFUHDVHG�´

� �E��/RWWLH�LV�ZURQJ��
([SODLQ�ZK\�

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

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

���

�7RWDO�IRU�4XHVWLRQ���LV���PDUNV�

PMT

"
} In standardform

-

a ✗ lob where I ≤ aclo

[ 7≥5 so round the / up to 2

F- = 4517.53 . . _
①

= 4520 to 3SF

= 4. 52×103

I ≤ 4.52 < 10 4.52×103 ①

← scale factor of 1 . I

← scalefactor of 1 -05

Calculating the scale factor by which 1- has been multiplied :

=

= 0.974 . . . ①

0.97 > 1

The valueof thescale factor by which T is multiplied (to calculate its new
value) is lessthan 1

,
so there is a decrease in -1 ①

PhysicsAndMathsTutor.com



11

*P48864A01124* 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

��� +HUH�DUH�WKUHH�ODPSV�

� ODPS�$� ODPS�%� ODPS�&

� /DPS�$�IODVKHV�HYHU\����VHFRQGV��
/DPS�%�IODVKHV�HYHU\����VHFRQGV��
/DPS�&�IODVKHV�HYHU\�����VHFRQGV�

� 7KH�WKUHH�ODPSV�VWDUW�IODVKLQJ�DW�WKH�VDPH�WLPH�

� +RZ�PDQ\�WLPHV�LQ�RQH�KRXU�ZLOO�WKH�WKUHH�ODPSV�IODVK�DW�WKH�VDPH�WLPH"

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

�7RWDO�IRU�4XHVWLRQ����LV���PDUNV�

PMT

1201's amllltipleof 20 , so everytime C flashes,A will too

Prime Factorization to find LCM of 120,45 and20
.

120 45

2^60
g-

/ \ 120 45

2^30
9 22 3 3
31 "3 2 5

2^15
3^5 45=3×-3×-2

120=2×2×2×-3 ①

✓ multiply every valvein
the Venn diagram .

Lowest commonmultiple (LCM) = 2×2×2×3 ✗5×3=360 ①

/ hour -_ 60×60=3600 seconds
3600=360--10 times

10
①

PhysicsAndMathsTutor.com
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��� ,Q�������-HUU\�ERXJKW�D�KRXVH�

� ,Q�������-HUU\�VROG�WKH�KRXVH�WR�0LD�
� +H�PDGH�D�SURILW�RI����

� ,Q�������0LD�VROG�WKH�KRXVH�IRU���������
� 6KH�PDGH�D�ORVV�RI����

� :RUN�RXW�KRZ�PXFK�-HUU\�SDLG�IRU�WKH�KRXVH�LQ�����

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

�7RWDO�IRU�4XHVWLRQ����LV���PDUNV�

PMT

e-

⑨
Work backwards

④ through the information

Using M= price Mia /200%10%105=9040 Of theoriginal value /multiplierof 0.9)A : bought the house for
M X 0.9 = £162000

M = 162000.1-0.9
F- price Jerry bought M = C- 180000 ①
the house for in 2003

J x 1<-2 = 180000

J = 180000.1-1.2 ①
= £150000

①
150000

PhysicsAndMathsTutor.com
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��� 7KH�JUDSK�VKRZV�WKH�YROXPH�RI�OLTXLG��L�OLWUHV��LQ�D�FRQWDLQHU�DW�WLPH�t VHFRQGV�

��

��

��

��

�

�

�

�

�
� � � � � � � � �

7LPH��t�VHFRQGV�

9ROXPH�
�L OLWUHV�

� �D�� )LQG�WKH�JUDGLHQW�RI�WKH�JUDSK�

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

���

� �E��([SODLQ�ZKDW�WKLV�JUDGLHQW�UHSUHVHQWV�

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

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

���

� 7KH�JUDSK�LQWHUVHFWV�WKH�YROXPH�D[LV�DW�L� ��

� �F�� ([SODLQ�ZKDW�WKLV�LQWHUFHSW�UHSUHVHQWV�

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

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

���

�7RWDO�IRU�4XHVWLRQ����LV���PDUNV�

PMT

y

Ay = 16-4=12

DX = 8-0=8

x

①

m=%÷= ÷ = is

1. 5
①

The rate at which the container fills①

for The change in the number of litres per second ) .

1=4 When 1=0

The number Of litres in the container when to ①
← initial number of litres .
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��� +HUH�DUH�WZR�VLPLODU�VROLG�VKDSHV�

$ %

� VXUIDFH�DUHD�RI�VKDSH�$���VXUIDFH�DUHD�RI�VKDSH�%� ������

� 7KH�YROXPH�RI�VKDSH�%�LV����FP�

� :RUN�RXW�WKH�YROXPH�RI�VKDSH�$��
*LYH�\RXU�DQVZHU�FRUUHFW�WR���VLJQLILFDQW�ILJXUHV�

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

�7RWDO�IRU�4XHVWLRQ����LV���PDUNV�

PMT

Surface Area Ratio :

A :B

3 : 4

Length Ratio = V3 : if
V3 : 2 ①

÷Bf
, , ,

,

,g,) :-B

Volume Ratio =

13 : 1.1547 . _ ?

1 : 1.5396 . . .

xx / / ✗ x

x : 10
"

[
volume of B

✗ = to ①
1.53-a6. ? 6- 495 . . .

= 6.50 to 3 SF 6.50
①

PhysicsAndMathsTutor.com
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��� 7KHUH�DUH����KRFNH\�WHDPV�LQ�D�OHDJXH�
� (DFK�WHDP�SOD\HG�WZR�PDWFKHV�DJDLQVW�HDFK�RI�WKH�RWKHU�WHDPV�

� :RUN�RXW�WKH�WRWDO�QXPEHU�RI�PDWFKHV�SOD\HG�

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

�7RWDO�IRU�4XHVWLRQ����LV���PDUNV�

PMT

Each team plays 15 other teams twice

Ars B is the sameas BVSA
,
so should only be included onceTherefore the final answer should be divided by 2 to account for duplicates .

240

PhysicsAndMathsTutor.com
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��� 7KH�JUDSK�VKRZV�WKH�VSHHG�RI�D�FDU��LQ�PHWUHV�SHU�VHFRQG��GXULQJ�WKH�ILUVW����VHFRQGV�RI�
D�MRXUQH\�

��

��

��

��

�
� � �� �� ��

7LPH��V�

6SHHG�
�P�V�

� �D��:RUN�RXW�DQ�HVWLPDWH�IRU�WKH�GLVWDQFH�WKH�FDU�WUDYHOOHG�LQ�WKH�ILUVW����VHFRQGV��
8VH���VWULSV�RI�HTXDO�ZLGWK�

�� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��PHWUHV
���

PMT

D= Sxt
= AREAUnder curve

Area of trapezium
A- = I /at b)h

① f- (221-28)×5
= 125

② ± /28+321×5① ② ③
= 150

③ { (32+35)×5
= 167.5

area __ tbh /= { ✗5×22
= 55 ①

Sum of areas : ①
55+125+150+167.5=497.5

4975
①

PhysicsAndMathsTutor.com
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� �E�� ,V�\RXU�DQVZHU�WR�SDUW��D��DQ�XQGHUHVWLPDWH�RU�DQ�RYHUHVWLPDWH�RI�WKH�DFWXDO�GLVWDQFH�
WKH�FDU�WUDYHOOHG�LQ�WKH�ILUVW����VHFRQGV"

� � *LYH�D�UHDVRQ�IRU�\RXU�DQVZHU�

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

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

���

�7RWDO�IRU�4XHVWLRQ����LV���PDUNV�

PMT

Underestimate - There are parts of the area below thegraph
which are not included ①

PhysicsAndMathsTutor.com
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��� 7KH�nWK�WHUP�RI�D�VHTXHQFH�LV�JLYHQ�E\��an����bn��ZKHUH�a�DQG�b�DUH�LQWHJHUV�

� 7KH��QG�WHUP�RI�WKH�VHTXHQFH�LV�±�
� 7KH��WK�WHUP�RI�WKH�VHTXHQFH�LV���

� �D�� )LQG�WKH��WK�WHUP�RI�WKH�VHTXHQFH�

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

� +HUH�DUH�WKH�ILUVW�ILYH�WHUPV�RI�D�GLIIHUHQW�TXDGUDWLF�VHTXHQFH�

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

� �E��)LQG�DQ�H[SUHVVLRQ��LQ�WHUPV�RI�n��IRU�WKH�nWK�WHUP�RI�WKLV�VHTXHQFH�

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

�7RWDO�IRU�4XHVWLRQ����LV���PDUNV�

PMT

✓ nth term
- Un =An2tbn

2ndTerm
4ᵗʰ Term

4=(9×22) + (b. ✗ 2)
4=49 + 2b = -2) ① ① / 04=(9×42)+(6×4)= 46A + 4b= /2) ②

8A t4b= -4 ③
solving ② and③ simultaneously :

16 at 4b= 12 ② -③
-

8A + ↳ b = -4 ①
8A +0 = 12--4

89=16
a--2 Un : 2h2 _ 5h

Subbing back into ①

1
06=(2×64-15×6)

4A + 2b = -2
= 2×36-30

(4×2)+26=-2 = 72-30

8 1- 2b = -2
= 42

42
①

2b = -10

b. = -5 ①

n I 2 3 4 5 Un=aÑtbntC

n=l U ,
= 0 ② - ① ⇒ 3A + b = 2 ④

taxi ) + (bit)+c=0 ③ - ① ⇒ 8A -126=6 ⑤
atbtc =O ①

8A + 2b = 6

taxi)+ / bxz)tc = 2

_6zaat2b=#4 at 2b + C = 2 ②
a+btc=O

A-- I
1- , + c=0

( ax 32)t(b×3)tC = 6
④ (3×1)+5=2 0=0

b. =
- I

9at3btc = 6 ③
R2 - n

PhysicsAndMathsTutor.com
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��
A

��q

��q

�����FP

�����FP

C

D

B
���q

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

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

�7RWDO�IRU�4XHVWLRQ����LV���PDUNV�

PMT

b

AD
a

BD

C

Finding BD from triangle BCD :

2. angles , 2sides£
Sine Rule

sina.T.si?Bs:i:-.i-s::-.i0BD--g,?nf-ayxsin(
34)

(use the exact value
BD = 7.39

. . .# in the rest of the question)

Finding AD from triangle ABD :

3 sides
.

I angle
cosine Rule a2 = b2 + C2 - ZBCCOSIA)

( ADY = (AB)'t /BDT - (2x (AB) ✗ (BD) ✗ COS (86))
(AD)2=41.42+17.39 . . . /2) - 12×11.4×7.39. . . ✗ COS /86)) ①
(AD)2=172.85. . .

① ①
AD -_ TESS 13.1
A D= 13.147 = 13.1 to 3SF

PhysicsAndMathsTutor.com
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��� �D�� 6KRZ�WKDW�WKH�HTXDWLRQ��x����x� ����KDV�D�VROXWLRQ�EHWZHHQ���DQG��

���

� �E��6KRZ�WKDW�WKH�HTXDWLRQ��x����x� ����FDQ�EH�UHDUUDQJHG�WR�JLYH��x  � 73 − x

���

� �F�� 6WDUWLQJ�ZLWK��x�� ���
� � XVH�WKH�LWHUDWLRQ�IRUPXOD��xn����� � 73 − xn ��WKUHH�WLPHV�WR�ILQG�DQ�HVWLPDWH�IRU�D�

VROXWLRQ�RI��x����x� ��

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

�7RWDO�IRU�4XHVWLRQ����LV���PDUNV�

PMT

⇒+x = > [
an x value between land 2
Satisfies this equation

⇒ + x -7=0 let y=x3+x-7
When I = I y = 13+1 -7 = 1+1-7 = -5

✗ = 2
y
= 23+2-7 = 81-2-7 =3 ①

There is achange in sign ( -5 to 3) so there must be
a solution between 1 and 2 ①

→I>+ x = 7
✗3=(7-2) r

3# =

✗ =Ex ①

I
,
=3⇐

◦

✗
,
=¥2 =# = 1.70997. . . ①

Xz = Fx
, [

Use the exact valuesXz =F-F.iq
. . .

= I -74241 . _ .

stored in your calculator✗3=3%2 to make sure there is no

→ = ¥1.7424T
. .
= 1.73884 . _ . Error in further iterations
= 1 . > 4 due to rounding .

1.74
①

PhysicsAndMathsTutor.com
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��� +HUH�DUH�WZR�ULJKW�DQJOHG�WULDQJOHV�

�x�±�� ��x�����

x

e f

�x����

� *LYHQ�WKDW

� WDQ�e� �WDQ�f

� ILQG�WKH�YDOXH�RI�x�

� <RX�PXVW�VKRZ�DOO�\RXU�ZRUNLQJ�

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

�7RWDO�IRU�4XHVWLRQ����LV���PDUNV�

PMT

Opp

Opp

adj adj

SOH CAH TOA
w
tan 0 = Opposite

adjacent
tan e = ¥

, ,

tan f = 6×+1
12×+31

cross multiply

4¥,#
Gets ①
12×+31

to
✗ (12×+31)=(6×7%-5%-1) Multiply out ①
I

12×2 1- 31K = 24×2 - 6×+20×-5
12×2+312 = 24×2+14×-5

◦ = (24×2-12×2) + (14×-31×7.5) - (12×2+310)
0 = 12×2-17×-5 ①

Solving for x :

(Byfactorisation or using the quadratic formula)

(4×+1) (3×-5)=0 ①

.
: either 4×+1=0 or 3×-5=0

42C = - I 3x=s
✗ = -1 x =3

4 3 ⑤ ①
↑

✗ >0 as it is a length . :
solution is not

valid

PhysicsAndMathsTutor.com
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��� ���SHRSOH�ZHUH�DVNHG�LI�WKH\�VSHDN�)UHQFK�RU�*HUPDQ�RU�6SDQLVK�

� 2I�WKHVH�SHRSOH�
� � � ���VSHDN�)UHQFK�

��VSHDN�)UHQFK��*HUPDQ�DQG�6SDQLVK�
��VSHDN�)UHQFK�DQG�6SDQLVK�EXW�QRW�*HUPDQ�
��VSHDN�*HUPDQ�DQG�6SDQLVK�
��GR�QRW�VSHDN�DQ\�RI�WKH�ODQJXDJHV�
DOO����SHRSOH�ZKR�VSHDN�*HUPDQ�VSHDN�DW�OHDVW�RQH�RWKHU�ODQJXDJH

� 7ZR�RI�WKH����SHRSOH�DUH�FKRVHQ�DW�UDQGRP�

� :RUN�RXW�WKH�SUREDELOLW\�WKDW�WKH\�ERWK�RQO\�VSHDN�6SDQLVK�

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

�7RWDO�IRU�4XHVWLRQ����LV���PDUNV�

PMT

[Use
this point last

⑥ (need more values in the Venn diagramforce

1%!ngᵗY;Ywµ!
to be useful )

these inorder ②

tothevenn ④

diagram
③

F G
⑥ ⑤

5④

22 3 0

①
2

② 4 5
⑤

6 ① Venn diagram with④ 1 unknown

8 s

③ > speak Gand S

7-2=5 5 speak Gandsbutnotf ① Finding 3 Unknowns[④
⑤ 10 speak G

0 Speak only G ⑤ §÷=Éa
⑤ 10-2-5=3

Probability of both⑥ only F = 31-3-2-4=22

=§◦×É ①

any , = wa, - auaueaayin.ennaiag.am/ = ÷,
= 50-22-3-2 -4-5-8=6 ①

Probability the first randomperson only speaks Spanish :

¥ ①

Probability the second person does (the first cannot be chosenagain)

PhysicsAndMathsTutor.com
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��
A

Q CD

B P

� ABCD�LV�D�SDUDOOHORJUDP�
� ABP�DQG�QDC�DUH�VWUDLJKW�OLQHV�
� $QJOH�ADP� �DQJOH CBQ� ���q

� �D�� 3URYH�WKDW�WULDQJOH�ADP�LV�FRQJUXHQW�WR�WULDQJOH�CBQ�

���

� �E��([SODLQ�ZK\�AQ�LV�SDUDOOHO�WR�PC�

���

�7RWDO�IRU�4XHVWLRQ����LV���PDUNV�

727$/�)25�3$3(5�,6����0$5.6

PMT

1) 3 .

1.
2
.

2 pairs of equal parallel sides 2
.

and equal angles 1. 3.
¢\

.

/ Exactly the same 13 sides and 3 angles)
• SSS

,
ASA

,
SAS (not AAA)

① 1 statement and reasoning
[

1
. angle ADP = angle CBQ ⇒ both are 90°

2. AB = BC as opposite sides ofa parallelogram are equal

3. angle PAD = angle QCB as opposite angles in a parallelogram
are equal
① All 3
statements+

reasoning
The two triangles are therefore congruent , by ASA ( they have 2 anglesand

aside length in common)
①

conclusion
with ASA

from part a)
Considering APCQ : (

• AP = QC since triangle ADP is congruent to triangle CBQ ①
• AP and QC are parallel and equal
• Therefore APCQ is a parallelogram
• opposite sidesof a parallelogram are parallel

so therefore AQ is parallel to PC
①

PhysicsAndMathsTutor.com
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