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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�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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$� 7ZR�UHFWDQJOHV�PHDVXULQJ���FP�î���FP�DQG���FP�î���FP�RYHUODS
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$� 3DXO�LV����\HDUV�ROG��,Q����\HDUV
�WLPH��3DXO
V�DJH�ZLOO�EH�WKH�VXP�RI�WKH�DJHV�RI�KLV�WKUHH�VRQV�

:KDW�GR�WKH�DJHV�RI�HDFK�RI�3DXO
V�WKUHH�VRQV�DGG�XS�WR�DW�SUHVHQW"

$� :KDW�LV�WKH�YDOXH�RI �"
�

� − �
í

�
� − �

í
�

� − �

$� 7KH�EDVH�RI�D�S\UDPLG�KDV� �HGJHV��,Q�WHUPV�RI� ��ZKDW�LV�WKH�GLIIHUHQFH�EHWZHHQ�WKH�QXPEHU
RI�HGJHV�RI�WKH�S\UDPLG�DQG�WKH�QXPEHU�RI�LWV�IDFHV"

n n

$� 7KH�GLDJUDP�VKRZV�D�JULG�RI����LGHQWLFDO�HTXLODWHUDO�WULDQJOHV�

+RZ�PDQ\�GLIIHUHQW�UKRPEXVHV�DUH�WKHUH�PDGH�XS�RI�WZR�DGMDFHQW
VPDOO�WULDQJOHV"

$� 6RPH�UHFWDQJXODU�VKHHWV�RI�SDSHU��DOO�WKH�VDPH�VL]H��DUH�SODFHG�LQ�D�SLOH��7KH�SLOH�LV�WKHQ
IROGHG�LQ�KDOI�WR�IRUP�D�ERRNOHW��7KH�SDJHV�DUH�WKHQ�QXPEHUHG�LQ�RUGHU����������������IURP�WKH
ILUVW�SDJH�WR�WKH�ODVW�SDJH�
2Q�RQH�RI�WKH�VKHHWV��WKH�VXP�RI�WKH�QXPEHUV�RQ�WKH�IRXU�SDJHV�LV����

+RZ�PDQ\�VKHHWV�RI�SDSHU�ZHUH�WKHUH�DW�WKH�VWDUW"

$� $�SX]]OH�VWDUWV�ZLWK�QLQH�QXPEHUV�SODFHG�LQ�D�JULG��DV�VKRZQ��
2Q�HDFK�PRYH�\RX�DUH�DOORZHG�WR�VZDS�DQ\�WZR�QXPEHUV��
7KH�DLP�LV�WR�DUUDQJH�IRU�WKH�WRWDO�RI�WKH�QXPEHUV�LQ�HDFK�URZ�WR�EH
D�PXOWLSOH�RI���

:KDW�LV�WKH�VPDOOHVW�QXPEHU�RI�PRYHV�QHHGHG"

$� 7KH�GLDJUDP�UHSUHVHQWV�D�UHFWDQJXODU�ILVKLQJ�QHW��PDGH�IURP�URSHV
NQRWWHG�WRJHWKHU�DW�WKH�SRLQWV�VKRZQ���7KH�QHW�LV�FXW�VHYHUDO�WLPHV��HDFK
FXW�VHYHUV�SUHFLVHO\�RQH�VHFWLRQ�RI�URSH�EHWZHHQ�WZR�DGMDFHQW�NQRWV�
:KDW�LV�WKH�ODUJHVW�QXPEHU�RI�VXFK�FXWV�WKDW�FDQ�EH�PDGH�ZLWKRXW
VSOLWWLQJ�WKH�QHW�LQWR�WZR�VHSDUDWH�SLHFHV"

$�� $�µILJXUH�RI�HLJKW¶�WUDFN�LV�FRQVWUXFWHG�IURP�WZR�FLUFOHV��D�ODUJH�FLUFOH�RI
UDGLXV���XQLWV�DQG�D�VPDOO�FLUFOH�RI�UDGLXV���XQLW���7ZR�FDUV�;��<�VWDUW�RXW�IURP
WKH�SRVLWLRQV�VKRZQ��;�DW�WKH�WRS�RI�WKH�ODUJH�FLUFXODU�SDUW�DQG�<�DW�WKH�ERWWRP
RI�WKH�VPDOO�FLUFXODU�SDUW���(DFK�FDU�WUDYHOV�URXQG�WKH�FRPSOHWH�FLUFXLW�LQ�WKH
GLUHFWLRQV�VKRZQ�E\�WKH�DUURZV�

,I�<�WUDYHOV�WZLFH�DV�IDVW�DV�;��KRZ�IDU�PXVW�;�WUDYHO�EHIRUH�WKH�FDUV�FROOLGH"



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

%� (YHU\�GLJLW�RI�D�JLYHQ�SRVLWLYH�LQWHJHU�LV�HLWKHU�D���RU�D���ZLWK�HDFK�RFFXUULQJ�DW�OHDVW�RQFH��
7KH�LQWHJHU�LV�GLYLVLEOH�E\�ERWK���DQG���

:KDW�LV�WKH�VPDOOHVW�VXFK�LQWHJHU"

%� $ �JULG�FRQWDLQV�QLQH�QXPEHUV��QRW�QHFHVVDULO\�LQWHJHUV��RQH�LQ�HDFK
FHOO���(DFK�QXPEHU�LV�GRXEOHG�WR�REWDLQ�WKH�QXPEHU�RQ�LWV�LPPHGLDWH�ULJKW
DQG�WUHEOHG�WR�REWDLQ�WKH�QXPEHU�LPPHGLDWHO\�EHORZ�LW�

� × �

,I�WKH�VXP�RI�WKH�QLQH�QXPEHUV�LV�����ZKDW�LV�WKH�YDOXH�RI�WKH�QXPEHU�LQ
WKH�FHQWUDO�FHOO"

%� :KHQ�'DG�JDYH�RXW�WKH�SRFNHW�PRQH\��$P\�UHFHLYHG�WZLFH�DV�PXFK�DV�KHU�ILUVW�EURWKHU�
WKUHH�WLPHV�DV�PXFK�DV�WKH�VHFRQG��IRXU�WLPHV�DV�PXFK�DV�WKH�WKLUG�DQG�ILYH�WLPHV�DV�PXFK�DV
WKH�ODVW�EURWKHU��3HWHU�FRPSODLQHG�WKDW�KH�KDG�UHFHLYHG���S�OHVV�WKDQ�7RP�

8VH�WKLV�LQIRUPDWLRQ�WR�ILQG�DOO�WKH�SRVVLEOH�DPRXQWV�RI�PRQH\�WKDW�$P\�FRXOG�KDYH�UHFHLYHG�

%� ,Q�D�WULDQJOH� � �OLHV�RQ� �DQG� �OLHV
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%� &DOXP�DQG�KLV�IULHQG�F\FOH�IURP�$�WR�&��SDVVLQJ�WKURXJK�%�
'XULQJ�WKH�WULS�KH�DVNV�KLV�IULHQG�KRZ�IDU�WKH\�KDYH�F\FOHG�
+LV�IULHQG�UHSOLHV�³RQH�WKLUG�DV�IDU�DV�LW�LV�IURP�KHUH�WR�%´�
7HQ�PLOHV�ODWHU�&DOXP�DVNV�KLP�KRZ�IDU�WKH\�KDYH�WR�F\FOH�WR�UHDFK�&�
+LV�IULHQG�UHSOLHV�DJDLQ�³RQH�WKLUG�DV�IDU�DV�LW�LV�IURP�KHUH�WR�%´�

+RZ�IDU�IURP�$�ZLOO�&DOXP�KDYH�F\FOHG�ZKHQ�KH�UHDFKHV�&"

%� 3DW�KDV�D�QXPEHU�RI�FRXQWHUV�WR�SODFH�LQWR�WKH�FHOOV�RI�D���î���JULG�OLNH
WKH�RQH�VKRZQ���6KH�PD\�SODFH�DQ\�QXPEHU�RI�FRXQWHUV�LQ�HDFK�FHOO�RU
OHDYH�VRPH�RI�WKH�FHOOV�HPSW\���6KH�WKHQ�ILQGV�WKH�QXPEHU�RI�FRXQWHUV
LQ�HDFK�URZ�DQG�HDFK�FROXPQ���3DW�LV�WU\LQJ�WR�SODFH�FRXQWHUV�LQ�VXFK�D
ZD\�WKDW�WKHVH�VL[�WRWDOV�DUH�DOO�GLIIHUHQW�

:KDW�LV�WKH�VPDOOHVW�WRWDO�QXPEHU�RI�FRXQWHUV�WKDW�3DW�FDQ�XVH"


