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Mathematics
Paper 3 (Calculator)

Foundation Tier
Tuesday 12 June 2018 – Morning
Time: 1 hour 30 minutes 1MA1/3F
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.
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$QVZHU�$//�TXHVWLRQV�

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

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

�� :ULWH�� 9
10

��DV�D�GHFLPDO�

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

�7RWDO�IRU�4XHVWLRQ���LV���PDUN�

�� :ULWH�����DV�D�SHUFHQWDJH�

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

�7RWDO�IRU�4XHVWLRQ���LV���PDUN�

�� :ULWH�WKH�QXPEHU������FRUUHFW�WR�WKH�QHDUHVW�KXQGUHG�

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

�7RWDO�IRU�4XHVWLRQ���LV���PDUN�

�� +HUH�DUH�WKH�ILUVW���WHUPV�RI�D�VHTXHQFH�

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

� �D�� �L�� :ULWH�GRZQ�WKH�QH[W�WHUP�LQ�WKH�VHTXHQFH�

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

���

� � �LL�� ([SODLQ�KRZ�\RX�JRW�\RXU�DQVZHU�

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

���

� �E��:RUN�RXW�WKH���WK�WHUP�RI�WKH�VHTXHQFH�

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

���

�7RWDO�IRU�4XHVWLRQ���LV���PDUNV�

PMT

9

To
= 9=-10--0.9

FRACTION DECIMAL 0.9
sea! divide

DECIMAL PERCENTAGE

0.3×100=3040 30↳100

2538
T tens 3<5 so we round down 2500
hundreds column to the nearest 100 = 2500

→ As

common difference of -17 30
231-7=30

Increases by >

term number

•

EEE method =7És
Difference = >

when n-40

= (7×10)-5=>0-5
65

0th term -_ 2-7=-5

PhysicsAndMathsTutor.com
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�� +HUH�DUH�IRXU�GLJLWV�

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

� �D�� 8VH�WKUHH�RI�WKHVH�GLJLWV�WR�ZULWH�GRZQ�WKH�ODUJHVW�SRVVLEOH���GLJLW�QXPEHU�

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

���

� �E��+HUH�DUH�IRXU�GLIIHUHQW�GLJLWV�

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

� � 3XW�RQH�RI�WKHVH�GLJLWV�LQ�HDFK�ER[�WR�JLYH�WKH�VPDOOHVW�SRVVLEOH�DQVZHU�WR�WKH�VXP�
� � <RX�PXVW�XVH�HDFK�GLJLW�RQO\�RQFH�

�

���

�7RWDO�IRU�4XHVWLRQ���LV���PDUNV�

�� :ULWH�GRZQ�DOO�WKH�IDFWRUV�RI���

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

�7RWDO�IRU�4XHVWLRQ���LV���PDUNV�

PMT

974>973
we need the largestdigit qin the hundreds column

90077007400>300 f- ¥ 974
units

hundreds tens
= second largest (as wecan't usetnea
970 > 940>930

twice)

✓
leftover digiesinunits

✓
18+2=6 = 2=8+16

1 8 26

T 1
smallest digits in tenscowmns

Factor Pairs :

I ✗ 30

2 ✗ 15

3 ✗ 10

5 × 6 ← stop here

[6×5] we have already counted sands.SORROW we have found allfactor 1,2 , 3,5 , 6,10115130
pairs

PhysicsAndMathsTutor.com
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�� 'DYLG�KDV�WZLFH�DV�PDQ\�FRXVLQV�DV�%HFN\�
� %HFN\�KDV�WZLFH�DV�PDQ\�FRXVLQV�DV�1LVKDW�

� 1LVKDW�KDV���FRXVLQV�

� +RZ�PDQ\�FRXVLQV�GRHV�'DYLG�KDYH"

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

�7RWDO�IRU�4XHVWLRQ���LV���PDUNV�

�� �D�� )LQG�WKH�YDOXH�RI� � 1 44 3 61. .×

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

���

� �E��)LQG�WKH�YDOXH�RI� � ������±��������±������

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

���

�7RWDO�IRU�4XHVWLRQ���LV���PDUNV�

PMT

N=6

13=2 ✗ N

B = 2×6

B = 12

D= 2×13
Work backwards through the information .

☐ = 2×12

D=24

24

4.4411361T = ¥984
2.28

Order of operations :

First * Brackets
* Indices B (3.54-0.96)=2.58
Division I 2.582 = 6.6564
Multiplication
Addition S 6.6564-4.096 = 2.5604

Last * Subtraction

2- 5604

PhysicsAndMathsTutor.com
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�� 7KLV�LV�SDUW�RI�D�EXV�WLPHWDEOH�EHWZHHQ�%XU\�DQG�0DQFKHVWHU�

%XU\ ����� ����� ����� ����� ����� �����

:KLWHILHOG ����� ����� ����� ����� ����� �����

+HDWRQ�3DUN ����� ����� ����� ����� ����� �����

&KHHWKDP ����� ����� ����� ����� ����� �����

0DQFKHVWHU ����� ����� ����� ����� ����� �����

� �D�� +RZ�PDQ\�PLQXWHV�VKRXOG�WKH�������EXV�WDNH�WR�JR�IURP�%XU\�WR�0DQFKHVWHU"

�� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��PLQXWHV
���

� 'DQLHO�JRHV�IURP�:KLWHILHOG�WR�0DQFKHVWHU�E\�EXV�

� 'DQLHO�WDNHV����PLQXWHV�WR�JHW�IURP�KLV�KRXVH�WR�WKH�EXV�VWRS�LQ�:KLWHILHOG�
� +H�WDNHV����PLQXWHV�WR�JHW�IURP�WKH�EXV�VWRS�LQ�0DQFKHVWHU�WR�ZRUN�

� 'DQLHO�KDV�WR�JHW�WR�ZRUN�E\����DP�
� +H�OHDYHV�KLV�KRXVH�DW������DP�

� �E��'RHV�'DQLHO�JHW�WR�ZRUN�E\����DP"�
<RX�PXVW�VKRZ�DOO�\RXU�ZRUNLQJ�

���

�7RWDO�IRU�4XHVWLRQ���LV���PDUNV�

PMT

Bust BUSZ . .
-

08:25 → 09:05 = 40 minutes

40

When does he get to Whitefield ?
08:45 t 17minUtes = 09:02 ①
T T

leaves home house → bus stop

Ashe reaches the stop at 09:02 , the earliest bushe can catch's at 09:04

This arrives at Manchesterat 09:35 ①

09:35 + 15minutes = 09:50
q which is before 10am ,

so yesheooesgetto
arrives at Manchester ( Manchester → work work before 10am . ①

PhysicsAndMathsTutor.com
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��� %URQZLQ�ZRUNV�LQ�D�UHVWDXUDQW�

� 7KH�WDEOH�JLYHV�KHU�UDWHV�RI�SD\�

'D\ 5DWH�RI�SD\

0RQGD\�WR�)ULGD\ ������SHU�KRXU

:HHNHQG �������SHU�KRXU

� %URQZLQ�ZRUNHG�IRU�D�WRWDO�RI����KRXUV�ODVW�ZHHN��
6KH�ZRUNHG���RI�WKHVH����KRXUV�DW�WKH�ZHHNHQG�

� 6KRZ�WKDW�%URQZLQ�ZDV�SDLG�OHVV�WKDQ������ODVW�ZHHN�

�7RWDO�IRU�4XHVWLRQ����LV���PDUNV�

PMT

Weekend : 8×-01.20 = C-89.60 ①

Mon → Fri : 20-8=12 hours worked in the week

12 ✗ E 8.40=-400.80 ①

Total : E 89.60 + £100.80 = C- 190.40 ①

£190.40 < C-200

At

PhysicsAndMathsTutor.com
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��� /DVW�\HDU�WKH�FRVW�RI�D�VHDVRQ�WLFNHW�IRU�D�IRRWEDOO�FOXE�ZDV�����
� 7KLV�\HDU�WKH�FRVW�RI�D�VHDVRQ�WLFNHW�IRU�WKH�FOXE�KDV�EHHQ�LQFUHDVHG�WR�����

� :ULWH�GRZQ�WKH�LQFUHDVH�LQ�WKH�FRVW�RI�D�VHDVRQ�WLFNHW�DV�D�IUDFWLRQ�RI�ODVW�\HDU¶V�FRVW�

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

�7RWDO�IRU�4XHVWLRQ����LV���PDUNV�

PMT

increase 600 - 560 = C-40 increase ①

original amount £560

¥ ①

PhysicsAndMathsTutor.com



8

*P48862A0824*

 
D

O
 N

O
T W

RITE IN
 TH

IS A
REA

 
D

O
 N

O
T W

RITE IN
 TH

IS A
REA

 
D

O
 N

O
T W

RITE IN
 TH

IS A
REA

��� 7KH�GLDJUDP�VKRZV�D�VFDOH�GUDZLQJ�RI�D�WHQQLV�FRXUW�

� 7KH�VFDOH�RI�WKH�GUDZLQJ�LV��������

� :RUN�RXW�WKH�SHULPHWHU�RI�WKH�UHDO�WHQQLV�FRXUW��
*LYH�\RXU�DQVZHU�LQ�PHWUHV�

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

�7RWDO�IRU�4XHVWLRQ����LV���PDUNV�

PMT

41.3 → in) 11.5 ① Measured with a ruler

15.6 → 6.0)

5.8cm

1cm on paper = 200cm in real life

Finding actual dimensions :
width : 5-8 ✗200 = 1160cm ①

length : 11.5×200 = 2300cm

Perimeterof real rectangle :

②✗ width) + (2✗ height ) = (2×1160)+(2×2300)
= 6920cm ①

Converting into metres :
i. 100

cm~m 69204.00 = 69.2m
①¥00

Answer range :

67.6 → 70.8

69.2
①

PhysicsAndMathsTutor.com
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��� +HUH�DUH�VL[�VWUDLJKW�OLQH�JUDSKV�

y

O �±�

*UDSK�$

±�

�

x

y

O �±�

*UDSK�'

±�

�

x

y

O �±�

*UDSK�%

±�

�

x

y

O �±�

*UDSK�(

±�

�

x

y

O �±�

*UDSK�&

±�

�

x

y

O �±�

*UDSK�)

±�

�

x

� 0DWFK�HDFK�HTXDWLRQ�LQ�WKH�WDEOH�WR�WKH�FRUUHFW�JUDSK�
� :ULWH�WKH�OHWWHU�RI�WKH�JUDSK�LQ�WKH�WDEOH�

(TXDWLRQ *UDSK

y� ��

y� �x

x���y� ��

�7RWDO�IRU�4XHVWLRQ����LV���PDUNV�

PMT

lay Y=
- ocxz

M=- I

y=2
y coordinate isalways y=x

2
.

• (2,2)

(0,0)

(-21-2)

For every ✗ value, the - D
y coordinate is 2 (scr)

f- c- randy values are always
equal .

Rearrange into amore - A e.g. (0,0) ( ti) (-21-2)
recognisable form :

x+y=2
y = 2-X

y = -2+25 y intercept (0,2)
(
gradient of - I

PhysicsAndMathsTutor.com
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��� +HUH�DUH�WKH�PDUNV����VWXGHQWV�JRW�LQ�D�)UHQFK�WHVW�

�� �� �� �� �� �� �� �� �� ��

�� �� �� �� �� �� �� �� �� ��

� �D�� 6KRZ�WKLV�LQIRUPDWLRQ�LQ�D�VWHP�DQG�OHDI�GLDJUDP�

� �

���

� 2QH�RI�WKHVH�VWXGHQWV�LV�JRLQJ�WR�EH�FKRVHQ�DW�UDQGRP�

� 7KH�SDVV�PDUN�LQ�WKH�)UHQFK�WHVW�LV���

� 2PDU�ZULWHV�
7KH�SUREDELOLW\�WKDW�WKLV�VWXGHQW�IDLOHG�WKH�)UHQFK�WHVW�LV�

1

4

� 2PDU�LV�ZURQJ�

� �E��([SODLQ�ZK\�

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

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

���

�7RWDO�IRU�4XHVWLRQ����LV���PDUNV�

PMT

- - -

Unordered diagram :

stem → TENS leaf to UNITS 6 / 4 = 64 ①
6 9479

7 6050617

8 2401701 ①
9 14

6 4799

7 0015667 ①
8 0011247

9 14

✓
(had a score less than>1)

6 students failed ① ⇐ =/ f- ①
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��� -HQQ\�LV�DVNHG�WR�ILQG�WKH�YDOXH�RI� � � � ���±�� × �

� +HUH�LV�KHU�ZRUNLQJ�
���±�� × �� ��� × �� ���

� -HQQ\¶V�DQVZHU�LV�ZURQJ�

� �D�� ([SODLQ�ZKDW�-HQQ\�KDV�GRQH�ZURQJ�

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

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

���

� 5HKDQ�LV�DVNHG�WR�ILQG�WKH�UDQJH�RI�WKH�QXPEHUV� � � � �� � � � �� � � � �� � � � �� � � � �

� +HUH�LV�KLV�ZRUNLQJ�
5DQJH� ���±��� ��

� 7KLV�LV�ZURQJ�

� �E��([SODLQ�ZK\�

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

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

���

�7RWDO�IRU�4XHVWLRQ����LV���PDUNV�

PMT

ORDER OFOPERATIONS

Brackets
Indices

Division

* Multiplication
Addition

* Subtraction

12 - (2×4) = 12 - 8 = 4

She should have multiplied first

Range = greatest - smallest
in list

The range is the difference between the greatest and least
values in the set .
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��� $ODQ��%LVSDK�DQG�&KDQ�VKDUH�D�VXP�RI�PRQH\�

� $ODQ�JHWV� 1
8
�RI�WKH�PRQH\�

� %LVSDK�JHWV� 1
2
�RI�WKH�PRQH\�

� &KDQ�JHWV�WKH�UHVW�RI�WKH�PRQH\�

� $ODQ�JHWV������

� �D��:RUN�RXW�KRZ�PXFK�PRQH\�%LVSDK�JHWV�

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

���

� �E��)LQG�WKH�UDWLR���
DPRXQW�RI�PRQH\�$ODQ�JHWV���DPRXQW�RI�PRQH\�&KDQ�JHWV

� � *LYH�\RXU�DQVZHU�LQ�WKH�IRUP�a ��b��ZKHUH�a�DQG�b�DUH�ZKROH�QXPEHUV�

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

���

�7RWDO�IRU�4XHVWLRQ����LV���PDUNV�

PMT

if Alan gets f- of the total . Alan gets C-2-50

✗g§t = £2.50 t -- total money
1- = 2.so ✗g) ✗ 8
1- = C- 20

①

← Bispah gets f- of the total (t )
B= It :{ ✗ 20 10

①

= £10

A- = £2.50 1- = C- 20

B = C- 10

Chan's share :

C = 20 - 10-2-50
= 7.50 ①

Alan : Chan

C- 2.50 :-[7.50
①

i. 2.506 , : 3
J÷2 -50

← we need a ratio with

Whotenumberm

I :3
①

PhysicsAndMathsTutor.com
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��� ABC�LV�DQ�LVRVFHOHV�ULJKW�DQJOHG�WULDQJOH�

A �x��FP

�x��FP

C

B

� 7KH�DUHD�RI�WKH�WULDQJOH�LV�����FP�

� :RUN�RXW�WKH�YDOXH�RI�x�

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

�7RWDO�IRU�4XHVWLRQ����LV���PDUNV�

��� :RUN�RXW�WKH�YDOXH�RI� � � �
2 645 10

1 15 10

9

3

.

.

×
×

� *LYH�\RXU�DQVZHU�LQ�VWDQGDUG�IRUP�

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

�7RWDO�IRU�4XHVWLRQ����LV���PDUNV�

PMT

☐ area = d- ☐ area

MY = d- ✗ AB ✗BC

= f- ✗ 30C ✗ 30C

7

Area of D - setting up an equation in x
3x ✗ 3 x x f- = 162 ①

g- sd = 162

✗
2 = 1629×2-10

x must be positive
✗ = V56

✗ = g
✓ as you

can't have a negative length

6 ①

00
Lawsof Indices :

2. 645
Im

= an
- m

E- ✗ ¥,-
an

T T
2. 3 × 106 ← (already in standard form)

.

2.3×106
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��� 7KH�VFDWWHU�GLDJUDP�VKRZV�LQIRUPDWLRQ�DERXW����JLUOV�

� ,W�VKRZV�WKH�DJH�RI�HDFK�JLUO�DQG�WKH�EHVW�WLPH�VKH�WDNHV�WR�UXQ�����PHWUHV�

��

��

��

��

��

��

��

��
�

$JH�LQ�\HDUV

7LPH�LQ�
VHFRQGV

�� �� �� �� �� ��

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

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

���

PMT

✗
b

✗
c

The general trend
= as age increases. negative

time decreases

The line of best fithasa negative gradient .
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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\�

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

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

���

� '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�

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

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

���

�7RWDO�IRU�4XHVWLRQ����LV���PDUNV�

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

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

�7RWDO�IRU�4XHVWLRQ����LV���PDUNV�

PMT

✓
doesn't fit trend - farfrom other

Points / lineof
bestfit

It is not in line with the trend of the other points

Extrapolation → extending graph beyond plotted
points is unreliable as we can't be sure that the
trendwill continue

The point would be outside of the range of the scatter diagram

a a.

((5-xp) + (5×3)) -1 ((-2×1)+(-2×-4))
= (5p + '5) + f- z + 4p) ① Expanding 1 bracket
= (5p+4p) + (15-2)
= 9p +13 refs is prime)

9 and 13 have no common factors,
so this can't be simplified further .

9p +13
①
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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�

PMT

a
2

4 h

b
>

Triangle with area 18cm' ①

h=6

b. = 6

✓ sum of parallel sides

Area of Trapezium = f- (atb) ✗ h ← height between them
= I (21-7)×4
= 18 cm2 ①

Area of Triangle = 18 = ztbh
bh = 36

The base and height must multiply to get 36
= a factor pair of 36

9 and 4
or 6 and 6 If D= 6 and h = 6
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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�

PMT

Probabilities should sum to I

0.25 Should be 0.35 ①

For the second throw , the probability it landsona 4 Should still be

0.65 µtO%5 and 0.65 Shouldbe swapped) ①
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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�

PMT

h

o

← o a

we need to use cos as we has the length of the
801 TOI

adjacent and hypotenuse
cos 0 = f- = F-
o = cos

- ' (E)
0 = 50.4788°

0 = 50.5° to Idp

50.5

10ohm ← 11-1=10

COS ABC = E- = To a

Fo is greater than f- , so cos ABC has increased

PhysicsAndMathsTutor.com



19

*P48862A01924* 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

��� 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\�
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���

�7RWDO�IRU�4XHVWLRQ����LV���PDUNV�

PMT

Zac x

Probabilities sum to 1 :

2x t DC to - 45+0.25= 1
3.x = 0.3 ①
x = 0 . I

2x = P(Red ) = 0.2 ①

P(Blue)= 0.4s f total counters
↳
0.45 t = 18 ← numberof blue counters

t =o¥g= 40 counters ①

Number of red counters :

8
①

40×0.2=8

d- t must be a whole number

0.5 multiplied byan odd number will never be awhole number and we
cannot have half a marble . For half of a numberto be an integer, the numbermust
be even .
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��� 6ROYH� � � �
5

2

− x
� ��x�±��

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

�7RWDO�IRU�4XHVWLRQ����LV���PDUNV�

PMT

( find >c)

We need to isolate these terms

5--1=2×-7
2 Do the same to both sides

of the equals sign
✗ 2 ( riff JXZ

5-✗ = 2/2×-7)
5- x = 4×-14

+" ( s = sx -14
)"'

1- 146 1g =5x 21-14
⇒ b 1-9 = x 2=-5

5

÷
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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�

PMT

5. sides

✗ (

90 ¥

Let LABC -_x
.

'

. LBCD -_2x

Sum of interior angles of a pentagon
:

← number of sides

(n -2) ✗ 180=(5-2)×180 ①

= 180×3
= 5400 ①

setting up an equation inx :

✗ +2×+90+115+125=540 ①
3x = 21010
x = 700

LBCD -_2x= 2×70=1400

14010
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��� 7ULDQJOH�ABC�DQG�WULDQJOH�DEF�DUH�VLPLODU�

A

�����FP����FP ����FP

���FPB F E

D

C

� �D��:RUN�RXW�WKH�OHQJWK�RI�DF�

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

� �E��:RUN�RXW�WKH�OHQJWK�RI�CB�

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

�7RWDO�IRU�4XHVWLRQ����LV���PDUNV�

PMT

←
same angles but side lengths are
scaled up by the same factor

SHAPE I SHAPE 2

← scale factor
AC X X = DF

AB X X = DE
← factor of enlargement

x =D÷= 13¥ = 1.5 ①

DF = 1.5 ✗ AC

= I -5×6-4 = 9
. 6

9.6
①

←
same scalefactor

CB ✗ x = FE

①
CB = t¥ = ¥5 = 10

①
10
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��� 0DNH�g�WKH�VXEMHFW�RI�WKH�IRUPXOD� � � � T� � g + 6
2

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

�7RWDO�IRU�4XHVWLRQ����LV���PDUNV�

727$/�)25�3$3(5�,6����0$5.6

PMT

← having g in a Twin

make itdifficult to isolate , so we need

to eliminate the square root by
① squaring both sides of the expression

1-
2
= 9¥ ) ✗ z① (ra )

-

= a
✗2 ( 2-12 = 9+6

- 6/272.6 = 29722--66 = 0 , , ✓
U

YAY

9=21-2-6
①
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