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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���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�DUH�QRW�DEOH�WR
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�VXFK�DV� ��IUDFWLRQV��RU
VTXDUH�URRWV�LI�DSSURSULDWH��EXW�127�GHFLPDO�DSSUR[LPDWLRQV�

π

'2�127�23(1�7+(�3$3(5�817,/�,16758&7('�%<�7+(�,19,*,/$725�72�'2�62�

7KH�8QLWHG�.LQJGRP�0DWKHPDWLFV�7UXVW�LV�D�5HJLVWHUHG�&KDULW\�
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$� *LYHQ�WKDW� �DQG� ��ZKDW�LV� �"x � y = � � � y � z = � � � x � z

$� 7RP�FRUUHFWO\�ZRUNV�RXW� �DQG�ZULWHV�GRZQ�KLV�DQVZHU�LQ�IXOO�����

+RZ�PDQ\�GLJLWV�GRHV�KH�ZULWH�GRZQ�LQ�KLV�IXOO�DQVZHU"

$� 7KUHH�PRQNH\V�%DUU\��+DUU\�DQG�/DUU\�PHW�IRU�WHD�LQ�WKHLU�IDYRXULWH�FDIp��WDNLQJ�RII
WKHLU�KDWV�DV�WKH\�DUULYHG��:KHQ�WKH\�OHIW��WKH\�HDFK�SXW�RQ�RQH�RI�WKH�KDWV�DW�UDQGRP�
:KDW�LV�WKH�SUREDELOLW\�WKDW�QRQH�RI�WKHP�OHIW�ZHDULQJ�WKH�VDPH�KDW�DV�ZKHQ�WKH\
DUULYHG"

$� 7KH�VXP�RI�WZR�SRVLWLYH�LQWHJHUV�LV����DQG�WKHLU�GLIIHUHQFH�LV�����:KDW�LV�WKHLU
SURGXFW"

$� ,Q�WKH�GLDJUDP��WKH�HTXLODWHUDO�WULDQJOH�LV�GLYLGHG�LQWR
WZR�LGHQWLFDO�HTXLODWHUDO�WULDQJOHV�6�DQG�7��DQG�WZR
SDUDOOHORJUDPV�4�DQG�5�ZKLFK�DUH�PLUURU�LPDJHV�RI
HDFK�RWKHU�

:KDW�LV�WKH�UDWLR�RI�DUHD�5���DUHD�7�"
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$� :KDW�LV�WKH�ODUJHVW�SRVVLEOH�DQJOH�LQ�DQ�LVRVFHOHV�WULDQJOH��LQ�ZKLFK�WKH�GLIIHUHQFH
EHWZHHQ�WKH�ODUJHVW�DQG�VPDOOHVW�DQJOHV�LV� "�°

$� 7KH�IRXU�VTXDUH�WLOHV�KDYLQJ�WKH�GHVLJQV�DV�VKRZQ�FDQ
EH�DUUDQJHG�WR�FUHDWH�D�FORVHG�ORRS�
+RZ�PDQ\�GLVWLQFW�FORVHG�ORRSV��LQFOXGLQJ�WKH�RQH
VKRZQ�KHUH��FDQ�EH�PDGH�IURP�WKH�WLOHV"
�7KH�WLOHV�PD\�EH�URWDWHG��EXW�D�URWDWLRQ�RI�D�ORRS�LV
QRW�FRQVLGHUHG�GLVWLQFW��$�ORRS�QHHG�QRW�XVH�DOO�IRXU
WLOHV�DQG�PD\�QRW�XVH�PRUH�WKDQ�RQH�RI�HDFK�W\SH��

$� $EELH��%HWW\�DQG�&ODUD�ZULWH�QDPHV�RQ�ERRNPDUNV�VROG�IRU�FKDULW\�
$EELH�ZULWHV���QDPHV�LQ���PLQXWHV��%HWW\�ZULWHV����QDPHV�LQ����PLQXWHV�DQG�&ODUD
ZULWHV����QDPHV�LQ����PLQXWHV�
,I�DOO�RI�WKH�JLUOV�ZRUN�WRJHWKHU�DW�WKHVH�UDWHV��KRZ�ORQJ�ZLOO�LW�WDNH�WKHP�WR�ZULWH
����QDPHV"

$�� ,Q�WKH�GLDJUDP�� �DQG� �DUH�SDUDOOHO�
�DQG

�

JK ML
JK = KO = OJ = OM
LM = LO = LK
)LQG�WKH�VL]H�RI�DQJOH� �JMO
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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�D�VHTXHQFH�RI�VL[�QXPEHUV��HYHU\�WHUP�DIWHU�WKH�VHFRQG�WHUP�LV�WKH�VXP�RI�WKH
SUHYLRXV�WZR�WHUPV��$OVR��WKH�ODVW�WHUP�LV�IRXU�WLPHV�WKH�ILUVW�WHUP��DQG�WKH�VXP�RI�DOO
VL[�WHUPV�LV����

:KDW�LV�WKH�ILUVW�WHUP"

%� 7KH�HLJKW�GLJLW�QXPEHU�³ppppqqqq´��ZKHUH� �DQG� �DUH�GLJLWV��LV�D�PXOWLSOH�RI����p q

:KDW�DUH�WKH�SRVVLEOH�YDOXHV�RI� "p

%� -DFN�DQG�-LOO�ZHQW�XS�D�KLOO��7KH\�VWDUWHG�DW�WKH�VDPH�WLPH��EXW�-DFN�DUULYHG�DW�WKH�WRS
RQH�DQG�D�KDOI�KRXUV�EHIRUH�-LOO��2Q�WKH�ZD\�GRZQ��-LOO�FDOFXODWHG�WKDW��LI�VKH�KDG
ZDONHG�����IDVWHU�DQG�-DFN�KDG�ZDONHG�����VORZHU��WKHQ�WKH\�ZRXOG�KDYH�DUULYHG�DW
WKH�WRS�RI�WKH�KLOO�DW�WKH�VDPH�WLPH��

+RZ�ORQJ�GLG�-LOO�DFWXDOO\�WDNH�WR�ZDON�XS�WR�WKH�WRS�RI�WKH�KLOO"

%� 7KH�VROXWLRQ�WR�HDFK�FOXH�RI
WKLV�FURVVQXPEHU�LV�D�WZR�
GLJLW�QXPEHU��QRW�EHJLQQLQJ
ZLWK�]HUR�

,Q�KRZ�PDQ\�GLIIHUHQW�ZD\V
FDQ�WKH�FURVVQXPEHU�EH
FRPSOHWHG�FRUUHFWO\"

&OXHV
$FURVV
�� $�WULDQJXODU�QXPEHU

$�WULDQJXODU�QXPEHU��

'RZQ
�� $ VTXDUH QXPEHU
�� $ PXOWLSOH RI �

� �

�

%� 7KH�GLDJUDP�VKRZV�SDUW�RI�D�UHJXODU����VLGHG
SRO\JRQ��DQ�LFRVDJRQ�� ��D�VTXDUH

�DQG�D�UHJXODU�SHQWDJRQ� �
ABCDEF…

BCYZ DEVWX
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%� 6DP�KDV�SXW�VZHHWV�LQ�ILYH�MDUV�LQ�VXFK�D�ZD\�WKDW�QR�MDU�LV�HPSW\�DQG�QR�WZR�MDUV
FRQWDLQ�WKH�VDPH�QXPEHU�RI�VZHHWV��$OVR��DQ\�WKUHH�MDUV�FRQWDLQ�PRUH�VZHHWV�LQ�WRWDO
WKDQ�WKH�WRWDO�RI�WKH�UHPDLQLQJ�WZR�MDUV�

:KDW�LV�WKH�VPDOOHVW�SRVVLEOH�QXPEHU�RI�VZHHWV�DOWRJHWKHU�LQ�WKH�ILYH�MDUV"


