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�� 7LPH�DOORZHG����KRXUV�

�� 7KH�XVH�RI�FDOFXODWRUV��PHDVXULQJ�LQVWUXPHQWV�DQG�VTXDUHG�SDSHU�LV�IRUELGGHQ�

�� $OO�FDQGLGDWHV�PXVW�EH�LQ�School Year 8 or below��(QJODQG�DQG�:DOHV���S2 or below
�6FRWODQG�� School Year 9 or below��1RUWKHUQ�,UHODQG��

�� )RU�TXHVWLRQV�LQ�6HFWLRQ�$�only the answer is required��(QWHU�HDFK�DQVZHU�QHDWO\�LQ�WKH�UHOHYDQW
ER[�RQ�WKH�)URQW�6KHHW��'R�QRW�KDQG�LQ�URXJK�ZRUN��:ULWH�LQ�EOXH�RU�EODFN�SHQ�RU�SHQFLO�
)RU�TXHVWLRQV�LQ�6HFWLRQ�%�\RX�PXVW�JLYH�full written solutions��LQFOXGLQJ�FOHDU�PDWKHPDWLFDO
H[SODQDWLRQV�DV�WR�ZK\�\RXU�PHWKRG�LV�FRUUHFW�
6ROXWLRQV�PXVW�EH�ZULWWHQ�QHDWO\�RQ�$��SDSHU��VWDUWLQJ�HDFK�TXHVWLRQ�RQ�D�IUHVK�VKHHW�
6KHHWV�PXVW�EH�67$3/('�WRJHWKHU�LQ�WKH�WRS�OHIW�FRUQHU�ZLWK�WKH�)URQW�6KHHW�RQ�WRS�
Do not hand in rough work.

�� 4XHVWLRQV�$��$���DUH�UHODWLYHO\�VKRUW�TXHVWLRQV��7U\�WR�FRPSOHWH�6HFWLRQ�$�ZLWKLQ�WKH�ILUVW
���PLQXWHV�VR�DV�WR�DOORZ�ZHOO�RYHU�DQ�KRXU�IRU�6HFWLRQ�%�

�� 4XHVWLRQV�%��%��DUH�ORQJHU�TXHVWLRQV�UHTXLULQJ�full written solutions�
7KLV�PHDQV�WKDW�HDFK�DQVZHU�PXVW�EH�DFFRPSDQLHG�E\�FOHDU�H[SODQDWLRQV�DQG�SURRIV�
:RUN�LQ�URXJK�ILUVW��WKHQ�VHW�RXW�\RXU�ILQDO�VROXWLRQ�ZLWK�FOHDU�H[SODQDWLRQV�RI�HDFK�VWHS�

�� 7KHVH�SUREOHPV�DUH�PHDQW�WR�EH�FKDOOHQJLQJ��'R�QRW�KXUU\��7U\�WKH�HDUOLHU�TXHVWLRQV�LQ�HDFK
VHFWLRQ�ILUVW��WKH\�WHQG�WR�EH�HDVLHU���7U\�WR�ILQLVK�ZKROH�TXHVWLRQV�HYHQ�LI�\RX�FDQ
W�GR�PDQ\�
$�JRRG�FDQGLGDWH�ZLOO�KDYH�GRQH�PRVW�RI�6HFWLRQ�$�DQG�JLYHQ�VROXWLRQV�WR�DW�OHDVW�WZR
TXHVWLRQV�LQ�6HFWLRQ�%�

�� $QVZHUV�PXVW�EH�)8//<�6,03/,),('��DQG�(;$&7�XVLQJ�V\PEROV�OLNH� ��IUDFWLRQV��RU
VTXDUH�URRWV�LI�DSSURSULDWH��EXW�127�GHFLPDO�DSSUR[LPDWLRQV�
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7KH�8QLWHG�.LQJGRP�0DWKHPDWLFV�7UXVW�LV�D�5HJLVWHUHG�&KDULW\�



6HFWLRQ�$

$� :KDW�LV�WKH�YDOXH�RI� "���� + ��

$� 7KH�GLDJUDP�VKRZV�D�UHJXODU�KH[DJRQ�LQVLGH�DQ�HTXLODWHUDO�WULDQJOH�
7KH�DUHD�RI�WKH�ODUJHU�WULDQJOH�LV� ��:KDW�LV�WKH�DUHD�RI�WKH
KH[DJRQ"

�� FP�

$� 7KH�SRVLWLYH�ZKROH�QXPEHUV� � �DQG� �DUH�DOO�GLIIHUHQW�DQG� �a b c a� + b� + c� = ���
:KDW�LV�WKH�YDOXH�RI� "a + b + c

$� 7KH�VXP�RI�WKUHH�QXPEHUV�LV�������7KH�VXP�RI�WKH�ILUVW�WZR�QXPEHUV�LV������DQG�WKH�VXP�RI
WKH�ODVW�WZR�LV�������:KDW�LV�WKH�SURGXFW�RI�DOO�WKUHH�QXPEHUV"

$� $QGUHD
V�SHWURO�WDQN�KROGV�XS�WR����OLWUHV�RI�IXHO��6KH�JRHV�WR�WKH�JDUDJH�ZKHQ�KHU�WDQN�LV�D
TXDUWHU�IXOO�DQG�SXWV�PRUH�SHWURO�LQ�WKH�WDQN�XQWLO�LW�LV�WZR�WKLUGV�IXOO��+RZ�PDQ\�OLWUHV�RI
SHWURO�GRHV�VKH�SXW�LQ�WKH�WDQN"

$� 7KH�VKRUWHU�VLGHV�RI�D�ULJKW�DQJOHG�LVRVFHOHV�WULDQJOH�DUH�HDFK����FP�ORQJ��7KH�WULDQJOH�LV
IROGHG�LQ�KDOI�DORQJ�LWV�OLQH�RI�V\PPHWU\�WR�IRUP�D�VPDOOHU�WULDQJOH��+RZ�PXFK�ORQJHU�LV�WKH
SHULPHWHU�RI�WKH�ODUJHU�WULDQJOH�WKDQ�WKDW�RI�WKH�VPDOOHU"

$� 'HDQ�UXQV�RQ�D�WUHDGPLOO�IRU�WKLUW\�PLQXWHV��7R�NHHS�KLV�PLQG�DFWLYH�DV�ZHOO�DV�KLV�OHJV��KH
ZRUNV�RXW�ZKDW�IUDFWLRQ�RI�WKH�WRWDO�WLPH�KDV�SDVVHG�DW�HDFK�KDOI�PLQXWH�DQG�PLQXWH�IURP�WKH
VWDUW��+RZ�PDQ\�RI�WKH�UHVXOWV�RI�KLV�FDOFXODWLRQV�FDQ�EH�H[SUHVVHG�LQ�WKH�IRUP� ��ZKHUH� �LV
DQ�LQWHJHU�JUHDWHU�WKDQ��"

�
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$� 7KH�GLDJUDP�VKRZV�D�FXUYH�PDGH�IURP�VHYHQ�VHPLFLUFXODU�DUFV��WKH
UDGLXV�RI�HDFK�RI�ZKLFK�LV���FP����FP����FP�RU���FP��:KDW�LV�WKH
OHQJWK�RI�WKH�FXUYH"

$� $�ERRN�KDV����SDJHV��EXW�WKH�SDJH�QXPEHUV�DUH�SULQWHG�LQFRUUHFWO\��(YHU\�WKLUG�SDJH�QXPEHU
KDV�EHHQ�RPLWWHG��VR�WKDW�WKH�SDJHV�DUH�QXPEHUHG�������������������«�DQG�VR�RQ��:KDW�LV�WKH
QXPEHU�RQ�WKH�ODVW�SULQWHG�SDJH"

$�� *LOO�SLOHV�XS�IRXUWHHQ�EULFNV�LQWR�WKH�VKDSH�VKRZQ�LQ�WKH�GLDJUDP��
(DFK�EULFN�LV�D�FXEH�RI�VLGH����FP�DQG��IURP�WKH�VHFRQG�OD\HU
XSZDUGV��VLWV�H[DFWO\�RQ�WRS�RI�WKH�EULFN�EHORZ�
,QFOXGLQJ�WKH�EDVH��ZKDW�LV�WKH�VXUIDFH�DUHD�RI�*LOO¶V�FRQVWUXFWLRQ"



6HFWLRQ�%
<RXU�VROXWLRQV�WR�6HFWLRQ�%�ZLOO�KDYH�D�PDMRU�HIIHFW�RQ�\RXU�-02�UHVXOWV���&RQFHQWUDWH�RQ�RQH�RU
WZR�TXHVWLRQV�ILUVW�DQG�WKHQ�ZULWH�RXW�IXOO�VROXWLRQV��QRW�MXVW�EULHI�µDQVZHUV¶��

%� ,Q������$OSKRQVH�JUHZ�WZLFH�WKH�QXPEHU�RI�JUDSHV�WKDW�3LHUUH�GLG��,Q������3LHUUH�JUHZ�WZLFH
WKH�QXPEHU�RI�JUDSHV�WKDW�$OSKRQVH�GLG��2YHU�WKH�WZR�\HDUV�$OSKRQVH�JUHZ��������JUDSHV�
ZKLFK�ZDV������OHVV�WKDQ�3LHUUH���+RZ�PDQ\�JUDSHV�GLG�$OSKRQVH�JURZ�LQ�����"

%� �LV�D�VTXDUH��7KH�SRLQW� �LV�RXWVLGH�WKH�VTXDUH�VR�WKDW� �LV�DQ�HTXLODWHUDO�WULDQJOH��
)LQG�DQJOH� �
ABCD E CDE

BED

%� 7RP�OHIW�D�PRWRUZD\�VHUYLFH�VWDWLRQ�DQG�WUDYHOOHG�WRZDUGV�*ODVJRZ�DW�D�VWHDG\�VSHHG�RI
���PSK��7LP�OHIW�WKH�VDPH�VHUYLFH�VWDWLRQ����PLQXWHV�DIWHU�7RP�DQG�WUDYHOOHG�LQ�WKH�VDPH
GLUHFWLRQ�DW�D�VWHDG\�VSHHG��RYHUWDNLQJ�7RP�DIWHU�D�IXUWKHU���KRXU����PLQXWHV��$W�ZKDW�VSHHG
GLG�7LP�WUDYHO"

%� 7KH�GLDJUDP�VKRZV�D�SRO\JRQ� ��LQ�ZKLFK
�DQG� �

$OVR �LV�D�VTXDUH���7KH�DUHD�RI�WKH�ZKROH�SRO\JRQ�LV
H[DFWO\�WZLFH�WKH�DUHD�RI� �
)LQG�WKH�OHQJWK�RI�WKH�SHULPHWHU�RI�WKH�SRO\JRQ�

ABCDEFG
FG = � GA = AB = BC = CD = DE = EF

BDFG
BDFG

A

B

C

D

E

FG

%� $Q�DQW�ZLVKHV�WR�PDNH�D�FLUFXLW�RI�WKH�ERDUG�VKRZQ��YLVLWLQJ�HDFK
VTXDUH�H[DFWO\�RQFH�DQG�UHWXUQLQJ�WR�WKH�VWDUWLQJ�VTXDUH��$W�HDFK�VWHS
WKH�DQW�PRYHV�WR�DQ�DGMDFHQW�VTXDUH�DFURVV�DQ�HGJH��7ZR�FLUFXLWV�DUH
FRQVLGHUHG�WR�EH�WKH�VDPH�LI�WKH�ILUVW�IROORZV�WKH�VDPH�SDWK�DV�WKH
VHFRQG�EXW�HLWKHU�VWDUWV�DW�D�GLIIHUHQW�VTXDUH�RU�IROORZV�WKH�VDPH�SDWK
LQ�UHYHUVH���+RZ�PDQ\�VXFK�FLUFXLWV�DUH�SRVVLEOH"

%� ,�ZDQW�WR�FKRRVH�D�OLVW�RI� �GLIIHUHQW�QXPEHUV�IURP�WKH�ILUVW����SRVLWLYH�LQWHJHUV�VR�WKDW�QR�WZR
RI�P\�QXPEHUV�GLIIHU�E\����:KDW�LV�WKH�ODUJHVW�YDOXH�RI� �IRU�ZKLFK�WKLV�LV�SRVVLEOH"��+RZ
PDQ\�GLIIHUHQW�OLVWV�DUH�WKHUH�ZLWK�WKLV�PDQ\�QXPEHUV"

n
n


