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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.
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$QVZHU�$//�TXHVWLRQV�

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

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

�� 7KH�WDEOH�VKRZV�WKH�SUREDELOLWLHV�WKDW�D�ELDVHG�GLFH�ZLOO�ODQG�RQ����RQ����RQ����RQ���DQG�RQ��

1XPEHU�RQ�GLFH � � � � � �

3UREDELOLW\ ���� ���� ���� ���� ���

� 1H\PDU�UROOV�WKH�ELDVHG�GLFH�����WLPHV�

� :RUN�RXW�DQ�HVWLPDWH�IRU�WKH�WRWDO�QXPEHU�RI�WLPHV�WKH�GLFH�ZLOO�ODQG�RQ���RU�RQ��

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

�7RWDO�IRU�4XHVWLRQ���LV���PDUNV�

0.31

Prob l or 3 0.31 to 18 0.49

200 0.49 98

98
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�� 2Q�6DWXUGD\��VRPH�DGXOWV�DQG�VRPH�FKLOGUHQ�ZHUH�LQ�D�WKHDWUH�
� 7KH�UDWLR�RI�WKH�QXPEHU�RI�DGXOWV�WR�WKH�QXPEHU�RI�FKLOGUHQ�ZDV�� � �

� (DFK�SHUVRQ�KDG�D�VHDW�LQ�WKH�&LUFOH�RU�KDG�D�VHDW�LQ�WKH�6WDOOV�

� �
�
�RI�WKH�FKLOGUHQ�KDG�VHDWV�LQ�WKH�6WDOOV�

� ����FKLOGUHQ�KDG�VHDWV�LQ�WKH�&LUFOH�

� 7KHUH�DUH�H[DFWO\������VHDWV�LQ�WKH�WKHDWUH�

� 2Q�WKLV�6DWXUGD\��ZHUH�WKHUH�SHRSOH�RQ�PRUH�WKDQ�����RI�WKH�VHDWV"
� <RX�PXVW�VKRZ�KRZ�\RX�JHW�\RXU�DQVZHU�

�7RWDO�IRU�4XHVWLRQ���LV���PDUNV�

4 of children 117

all children 117 4 468

Adults Children
5 2 468 2parts

234 1 part
Total present 234 7

1638 people

1638
2600

X 100 of
o

63 0

Yes 63 is more than 60
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�� 7KH�GLDJUDP�VKRZV�D�SULVP�ZLWK�D�FURVV�VHFWLRQ�LQ�WKH�VKDSH�RI�D�WUDSH]LXP�

��P

��P ��P

����P

����P

����P

VLGH
IURQW

� 2Q�WKH�FHQWLPHWUH�JULG�EHORZ��GUDZ�WKH�IURQW�HOHYDWLRQ�DQG�WKH�VLGH�HOHYDWLRQ�RI�WKH�SULVP��
8VH�D�VFDOH�RI���FP�WR���P�

�7RWDO�IRU�4XHVWLRQ���LV���PDUNV�

front side
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�� 2OO\�GURYH����NP�IURP�/LYHUSRRO�WR�0DQFKHVWHU�
� +H�WKHQ�GURYH����NP�IURP�0DQFKHVWHU�WR�6KHIILHOG�

� 2OO\¶V�DYHUDJH�VSHHG�IURP�/LYHUSRRO�WR�0DQFKHVWHU�ZDV����NP�K�
� 2OO\�WRRN����PLQXWHV�WR�GULYH�IURP�0DQFKHVWHU�WR�6KHIILHOG�

� �D��:RUN�RXW�2OO\¶V�DYHUDJH�VSHHG�IRU�KLV�WRWDO�GULYH�IURP�/LYHUSRRO�WR�6KHIILHOG�

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

� -DQLH�GURYH�IURP�%DUQVOH\�WR�<RUN�

� -DQLH¶V�DYHUDJH�VSHHG�IURP�%DUQVOH\�WR�/HHGV�ZDV����NP�K�
� +HU�DYHUDJH�VSHHG�IURP�/HHGV�WR�<RUN�ZDV����NP�K�

� -DQLH�VD\V�WKDW�WKH�DYHUDJH�VSHHG�IURP�%DUQVOH\�WR�<RUN�FDQ�EH�IRXQG�E\�ZRUNLQJ�RXW�WKH�
PHDQ�RI����NP�K�DQG����NP�K�

� �E�� ,I�-DQLH�LV�FRUUHFW��ZKDW�GRHV�WKLV�WHOO�\RX�DERXW�WKH�WZR�SDUWV�RI�-DQLH¶V�MRXUQH\"

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

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

���

�7RWDO�IRU�4XHVWLRQ���LV���PDUNV�

Speed Time Distance

L M 70km h 0.8 hr 56 Km

M S 75mi 61 km
L25h4

Totals 2.05 hrs 117 Km

Average Speed 117
57.07 Km hr

2.05

57 1

They each took the same amount of time
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�
A

B

CE D

� ABC DQG�EDC�DUH�VWUDLJKW�OLQHV�
� EA�LV�SDUDOOHO�WR�DB.

 EC  �����FP�
� DC  �����FP�
� DB  �����FP�

 �D��:RUN�RXW�WKH�OHQJWK�RI�AE.

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

� AC  ������FP�

 �E��:RUN�RXW�WKH�OHQJWK�RI�AB.

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

�7RWDO�IRU�4XHVWLRQ���LV���PDUNV�

6
is

2 6

5 4
8 I

Ds AEC
Bbc are similar

AE 2.6 8.1 3.9cm
5 4

3.9

Bc 6.15 5.4 4.1cm
8 I

AB Ac Bc
6.15 4 I 2.05
2.05cm
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�� $QLO�ZDQWV�WR�LQYHVW��������IRU���\HDUV�LQ�D�EDQN�

3HUVRQDO�%DQN
&RPSRXQG�,QWHUHVW

���IRU�HDFK�\HDU

���������

6HFXUH�%DQN
&RPSRXQG�,QWHUHVW

�����IRU�WKH�ILUVW�\HDU
�����IRU�HDFK�H[WUD�\HDU

� :KLFK�EDQN�ZLOO�JLYH�$QLO�WKH�PRVW�LQWHUHVW�DW�WKH�HQG�RI���\HDUV"
� <RX�PXVW�VKRZ�DOO�\RXU�ZRUNLQJ�

�7RWDO�IRU�4XHVWLRQ���LV���PDUNV�

�� $�QXPEHU��n��LV�URXQGHG�WR���GHFLPDO�SODFHV�
� 7KH�UHVXOW�LV�����

� 8VLQJ�LQHTXDOLWLHV��ZULWH�GRZQ�WKH�HUURU�LQWHUYDO�IRU�n�

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

�7RWDO�IRU�4XHVWLRQ���LV���PDUNV�

Amount in Bank Amount in Bank

25000 x 1.023 25000 1.043 1.0092

126530.20 26546.46

Interest Interest

1530.20 1546.46

Secure gives
more interest

4.755 E h C 4.765
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�� 7KH�FXPXODWLYH�IUHTXHQF\�JUDSK�VKRZV�VRPH�LQIRUPDWLRQ�DERXW�WKH�KHLJKWV��LQ�FP��
RI����VWXGHQWV�

��

��

��

��

��

��

�
���

+HLJKW��FP�

&XPXODWLYH�
IUHTXHQF\

��� ��� ��� ��� ���

� :RUN�RXW�DQ�HVWLPDWH�IRU�WKH�QXPEHU�RI�WKHVH�VWXGHQWV�ZLWK�D�KHLJKW�JUHDWHU�WKDQ�����FP�

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

�7RWDO�IRU�4XHVWLRQ���LV���PDUNV�

Go 48 12

12
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�� 7KH�GLDJUDP�VKRZV�WULDQJOH�$�GUDZQ�RQ�D�JULG�

$

x

y

�

�

�

�

�

� � � � �O

±�

±�

±�

±�

±�

±�±�±�±�±�

� .\OH�UHIOHFWV�WULDQJOH�$�LQ�WKH�x�D[LV�WR�JHW�WULDQJOH�%�
� +H�WKHQ�UHIOHFWV�WULDQJOH�%�LQ�WKH�OLQH�y = x WR�JHW�WULDQJOH�&�

� $P\�UHIOHFWV�WULDQJOH�$�LQ�WKH�OLQH�y = x WR�JHW�WULDQJOH�'�
� 6KH�LV�WKHQ�JRLQJ�WR�UHIOHFW�WULDQJOH�'�LQ�WKH�x�D[LV WR�JHW�WULDQJOH�(�

� $P\�VD\V�WKDW�WULDQJOH�(�VKRXOG�EH�LQ�WKH�VDPH�SRVLWLRQ�DV�WULDQJOH�&�

� ,V�$P\�FRUUHFW"
� <RX�PXVW�VKRZ�KRZ�\RX�JHW�\RXU�DQVZHU�

�7RWDO�IRU�4XHVWLRQ���LV���PDUNV�

C D

B

E

No E is not in same position as C
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��� 7KH�WDEOH�VKRZV�VRPH�LQIRUPDWLRQ�DERXW�HLJKW�SODQHWV�

3ODQHW 'LVWDQFH�IURP�(DUWK��NP� 0DVV��NJ�

(DUWK � � �����×�����

-XSLWHU �����×���� ������×�����

0DUV �����×���� � �����×�����

0HUFXU\ �����×���� ������×�����

1HSWXQH �����×���� ������×�����

6DWXUQ �����×���� � �����×�����

8UDQXV �����×���� ������×�����

9HQXV �����×���� ������×�����

� �D��:ULWH�GRZQ�WKH�QDPH�RI�WKH�SODQHW�ZLWK�WKH�JUHDWHVW�PDVV�

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

���

� �E��)LQG�WKH�GLIIHUHQFH�EHWZHHQ�WKH�PDVV�RI�9HQXV�DQG�WKH�PDVV�RI�0HUFXU\�

�� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��NJ
���

� 1LVKDW�VD\V�WKDW�1HSWXQH�LV�RYHU�D�KXQGUHG�WLPHV�IXUWKHU�DZD\�IURP�(DUWK�WKDQ�9HQXV�LV�

� �F�� ,V�1LVKDW�ULJKW"
� � <RX�PXVW�VKRZ�KRZ�\RX�JHW�\RXU�DQVZHU�

���

�7RWDO�IRU�4XHVWLRQ����LV���PDUNV�

Jupiter

4 869 102 3.302 1023 4.5388 102 kg

4 5388 X 1024

Neptune Distance 4.35 109 105.07
Venus Distance 4.14 10

Nishant is right
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��� 6ROYH� � � �
�

� �
�

�
�

x x x− − + = −

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

�7RWDO�IRU�4XHVWLRQ����LV���PDUNV�

12 3k 2 12 2 5 12 l x

4 3 6

3 3 2 4 225 5 2 I x

9 6 8 20 2 2x

9 8 1 22 21 6 t 20

32 28

2C 28

3

x gig

9
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��� 7KHUH�DUH����VWXGHQWV�LQ�0U�/HDU¶V�FODVV�
� ���RI�WKH�VWXGHQWV�DUH�ER\V�

� 7ZR�VWXGHQWV�IURP�WKH�FODVV�DUH�FKRVHQ�DW�UDQGRP�

� 0U�/HDU�GUDZV�WKLV�SUREDELOLW\�WUHH�GLDJUDP�IRU�WKLV�LQIRUPDWLRQ�

ER\

JLUO

ER\

JLUO

ER\

JLUO

�VW�VWXGHQW �QG�VWXGHQW

��
��

��
��

��
��

��
��

��
��

��
��

� �D��:ULWH�GRZQ�RQH�WKLQJ�WKDW�LV�ZURQJ�ZLWK�WKH�SUREDELOLWLHV�LQ�WKH�SUREDELOLW\�WUHH�GLDJUDP�

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

� 2ZHQ�DQG�:DVLP�SOD\�IRU�WKH�VFKRRO�IRRWEDOO�WHDP�

� 7KH�SUREDELOLW\�WKDW�2ZHQ�ZLOO�VFRUH�D�JRDO�LQ�WKH�QH[W�PDWFK�LV����
� 7KH�SUREDELOLW\�WKDW�:DVLP�ZLOO�VFRUH�D�JRDO�LQ�WKH�QH[W�PDWFK�LV�����

� 0U�6ODWHU�VD\V�
³7KH�SUREDELOLW\�WKDW�ERWK�ER\V�ZLOO�VFRUH�D�JRDO�LQ�WKH�QH[W�PDWFK�LV�����������´

� �E�� ,V�0U�6ODWHU�ULJKW"
� � *LYH�D�UHDVRQ�IRU�\RXU�DQVZHU�
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���

�7RWDO�IRU�4XHVWLRQ����LV���PDUNV�

Denominator should be 29 in second set of
branches

No if the events were independent the probabilities
would be multiplied but not added
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��� 7KH�KLVWRJUDP�VKRZV�VRPH�LQIRUPDWLRQ�DERXW�WKH�DJHV�RI�WKH�����PHPEHUV�RI�D�VSRUWV�FOXE�

���

���

���

���

���

���

�
�

$JH�LQ�\HDUV

)UHTXHQF\�
GHQVLW\

�� �� �� �� ���

� ����RI�WKH�PHPEHUV�RI�WKH�VSRUWV�FOXE�ZKR�DUH�RYHU����\HDUV�RI�DJH�DUH�IHPDOH�

� :RUN�RXW�DQ�HVWLPDWH�IRU�WKH�QXPEHU�RI�IHPDOH�PHPEHUV�ZKR�DUH�RYHU����\HDUV�RI�DJH�

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

�7RWDO�IRU�4XHVWLRQ����LV���PDUNV�

20 1.4

28 30 0.7

21

Members over 50 I 14 21 35

20 of 35 7

7
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��� A� B� C�DQG�D�DUH�IRXU�SRLQWV�RQ�WKH�FLUFXPIHUHQFH�RI�D�FLUFOH�

A

D

E

C

B

� AEC DQG�BED DUH�VWUDLJKW�OLQHV�

� 3URYH�WKDW�WULDQJOH�ABE�DQG�WULDQJOH�DCE�DUH�VLPLODU�
� <RX�PXVW�JLYH�UHDVRQV�IRU�HDFK�VWDJH�RI�\RXU�ZRUNLQJ�

�7RWDO�IRU�4XHVWLRQ����LV���PDUNV�

It
a

Te

k
i

BDC L CAB
angles in same segment

ABD DCE

angles in same segment

DEC BEA
Vert opp angles

Same angles in each triangle ABE DCE

I similar
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��� 8VLQJ�DOJHEUD��SURYH�WKDW�����
�
�
�
�×����

�
�LV�HTXDO�LQ�YDOXH�WR� �

��

�7RWDO�IRU�4XHVWLRQ����LV���PDUNV�

Let a 0.1363636
lose I 363636

tooo x 136.3636

9902C 135

x 135 3
990 22

Let y 0.222

10g 2.222
I

9g 2 I

y Ig sexy Zz x
1 1
11 311 3
I

33
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� ONQ LV�D�VHFWRU�RI�D�FLUFOH�ZLWK�FHQWUH�O�DQG�UDGLXV����FP�

 A�LV�WKH�SRLQW�RQ�ON DQG�B�LV�WKH�SRLQW�RQ�OQ�VXFK�WKDW�AOB
 LV�DQ�HTXLODWHUDO�WULDQJOH�RI�VLGH���FP�

� &DOFXODWH�WKH�DUHD�RI�WKH�VKDGHG�UHJLRQ�DV�D�SHUFHQWDJH�RI�WKH�DUHD�RI�WKH�VHFWRU�ONQ.
 *LYH�\RXU�DQVZHU�FRUUHFW�WR���GHFLPDO�SODFH�

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

�7RWDO�IRU�4XHVWLRQ����LV���PDUNV�

l

7 7

Sector Area IT x 112 61 121 it
360 6

Shaded Area Sector Triangle
1211T
6 4 7 7 5in 60

121 it 4953
6 4

shaded 12ft 4953

I't
too

66.5
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�
� �×��x� ��

�
�

� :RUN�RXW�WKH�H[DFW�YDOXH�RI�x.

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

�7RWDO�IRU�4XHVWLRQ����LV���PDUNV�

2 I z
3

2 2 294

2
ta 291A

Et Ea

x sa E
X 45 16 29

20 20 29
20
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x
x

x
x

�FDQ�EH�ZULWWHQ�DV�D�VLQJOH�IUDFWLRQ�LQ�WKH�IRUP� ax b
x

+
−� �

� ZKHUH a�DQG�b�DUH�LQWHJHUV�

� :RUN�RXW�WKH�YDOXH�RI�a�DQG�WKH�YDOXH�RI�b.

a = � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

b = � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�7RWDO�IRU�4XHVWLRQ����LV���PDUNV�

2 x 3 Cat's x 3Getz x 6Cx 3

x 3 at 3

2 x2 9 fit 3 2 6 GE Ga 3kt 18

K2 9

2 x2 9 x
2 5 6 x 9 18

x 2 9

18 42 5 6 9 18

2 9

4 42
2 9 4

42
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��� 7KH�GLDJUDP�VKRZV�SDUW�RI�WKH�JUDSK�RI���y  �x��±��x ���

x

y

�

�

��

�

�

� �O±�

� �D�� %\�GUDZLQJ�D�VXLWDEOH�VWUDLJKW�OLQH��XVH�\RXU�JUDSK�WR�ILQG�HVWLPDWHV�IRU�WKH�VROXWLRQV�
RI �x��±��x�±��� ��
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���

� P�LV�WKH�SRLQW�RQ�WKH�JUDSK�RI��y  �x��±��x �����ZKHUH�x  ��

� �E��&DOFXODWH�DQ�HVWLPDWH�IRU�WKH�JUDGLHQW�RI�WKH�JUDSK�DW�WKH�SRLQW�P�

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

���

�7RWDO�IRU�4XHVWLRQ����LV���PDUNV�

g
xt4

4 gradient
I
2

2 2

22 3 1 0

x 4 21 4
2 Zoe 3 xtc X 0.3 x 3.3

22 x 2 0
71 5

2 2x 13 X 15 2
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� (DFK�FLUFOH�WRXFKHV�WKH�RWKHU�WZR�FLUFOHV�DQG�WKH�VLGHV�RI�WKH�UHFWDQJOH��DV�VKRZQ�LQ�

WKH�GLDJUDP�

� 7KH�UDGLXV�RI�HDFK�FLUFOH�LV����PP�

� :RUN�RXW�WKH�DUHD�RI�WKH�UHFWDQJOH�
� *LYH�\RXU�DQVZHU�FRUUHFW�WR���VLJQLILFDQW�ILJXUHV�
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�7RWDO�IRU�4XHVWLRQ����LV���PDUNV�
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�� � � � ��� � � � ��� � � � ��� � � � ��

� )LQG�DQ�H[SUHVVLRQ��LQ�WHUPV�RI�n��IRU�WKH�nWK�WHUP�RI�WKLV�VHTXHQFH�
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�7RWDO�IRU�4XHVWLRQ����LV���PDUNV�
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��� /�LV�WKH�FLUFOH�ZLWK�HTXDWLRQ��x����y�� ��

� P �
�
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�





�LV�D�SRLQW�RQ�/�

� )LQG�DQ�HTXDWLRQ�RI�WKH�WDQJHQW�WR�/�DW�WKH�SRLQW�P�

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

�7RWDO�IRU�4XHVWLRQ����LV���PDUNV�

727$/�)25�3$3(5�,6����0$5.6



24

*P48148RA02424*

 
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

%/$1.�3$*(


