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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�OLNH� ��IUDFWLRQV��RU
VTXDUH�URRWV�LI�DSSURSULDWH��EXW�127�GHFLPDO�DSSUR[LPDWLRQV�
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$� 0LNH�GUDQN�����RI�KLV�JODVV�RI�PLON���$IWHUZDUGV�����PO�RI�PLON�UHPDLQHG�LQ�WKH�JODVV�
:KDW�YROXPH�RI�PLON�ZDV�LQLWLDOO\�LQ�WKH�JODVV"
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$� $�ERRN�FRVWV�������DQG�D�PDJD]LQH�FRVWV���������&ODUD�VSHQGV�H[DFWO\�����RQ�ERRNV�DQG
PDJD]LQHV���+RZ�PDQ\�PDJD]LQHV�GRHV�VKH�EX\"

$� (DFK�GLJLW�RI�D�SRVLWLYH�LQWHJHU�LV���RU���RU���
*LYHQ�WKDW�HDFK�RI�WKH�GLJLWV������DQG���RFFXUV�DW�OHDVW�WZLFH��ZKDW�LV�WKH�VPDOOHVW�VXFK�LQWHJHU
WKDW�LV�QRW�GLYLVLEOH�E\���RU��"

$� $�VTXDUH�LV�FXW�LQWR�WZR�UHFWDQJOHV��DV�VKRZQ��VR�WKDW�WKH�VXP�RI
WKH�OHQJWKV�RI�WKH�SHULPHWHUV�RI�WKHVH�WZR�UHFWDQJOHV�LV����FP��

:KDW�LV�WKH�OHQJWK�RI�D�VLGH�RI�WKH�VTXDUH"

$� 7KH�GLDJUDP�VKRZV�D�VKDSH�PDGH�IURP�IRXU� �VTXDUHV�� × �

:KDW�LV�WKH�PD[LPXP�QXPEHU�RI�VXFK�VKDSHV�WKDW�FDQ�EH�SODFHG
LQVLGH�D� �VTXDUH�ZLWKRXW�RYHUODSSLQJ"�� × �
�7KH�VKDSHV�PD\�EH�URWDWHG�RU�WXUQHG�RYHU��

$� $Q�DWKOHWLFV�FOXE�KDV�MXQLRU��L�H��ER\�RU�JLUO��PHPEHUV�DQG�DGXOW�PHPEHUV��7KH�UDWLR�RI
JLUOV�WR�ER\V�WR�DGXOWV�LV�����������DQG�WKHUH�DUH����PRUH�DGXOW�PHPEHUV�WKDQ�MXQLRU�PHPEHUV�
,Q�WRWDO��KRZ�PDQ\�PHPEHUV�GRHV�WKH�FOXE�KDYH"�

$� :KDW�LV�WKH�LQWHJHU� �VR�WKDW� �OLHV�EHWZHHQ� �DQG� "x
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$�� $�SRVLWLYH�LQWHJHU�� ��KDV�WKUHH�GLJLWV�DQG�WKH�SURGXFW�RI�LWV�GLJLWV�LV�DOVR�D�WKUHH�GLJLW�LQWHJHU�
:KDW�LV�WKH�VPDOOHVW�SRVVLEOH�YDOXH�RI� "
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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¶��

%� 7KHUH�ZDV�DQ�ROG�ZRPDQ�ZKR�OLYHG�LQ�D�VKRH��6KH�KDG���FKLOGUHQ�DW�UHJXODU�LQWHUYDOV�RI���
PRQWKV���7KH�ROGHVW�LV�QRZ�VL[�WLPHV�DV�ROG�DV�WKH�\RXQJHVW���+RZ�ROG�LV�WKH�\RXQJHVW�FKLOG"

%� $QDVWDVLD�WKLQNV�RI�D�SRVLWLYH�LQWHJHU��ZKLFK�%DUU\�WKHQ�GRXEOHV���1H[W��&KDUOLH�WUHEOHV
%DUU\
V�QXPEHU��)LQDOO\��'DPLRQ�PXOWLSOLHV�&KDUOLH
V�QXPEHU�E\�VL[���(YH�QRWLFHV�WKDW�WKH
VXP�RI�WKHVH�IRXU�QXPEHUV�LV�D�SHUIHFW�VTXDUH���:KDW�LV�WKH�VPDOOHVW�QXPEHU�WKDW�$QDVWDVLD
FRXOG�KDYH�WKRXJKW�RI"

%� 0U�*DOORS�KDV�WZR�VWDEOHV�ZKLFK�HDFK�LQLWLDOO\�KRXVHG�WKUHH�SRQLHV���+LV�SUL]H�SRQ\��5HLQ
%HDX��LV�ZRUWK������������8VXDOO\�5HLQ�%HDX�VSHQGV�KLV�GD\�LQ�WKH�VPDOO�VWDEOH��EXW�ZKHQ�KH
ZDQGHUHG�DFURVV�LQWR�WKH�ODUJH�VWDEOH��0U�*DOORS�ZDV�VXUSULVHG�WR�ILQG�WKDW�WKH�DYHUDJH�YDOXH
RI�WKH�SRQLHV�LQ�HDFK�VWDEOH�URVH�E\����������:KDW�LV�WKH�WRWDO�YDOXH�RI�DOO�VL[�SRQLHV"

%� $Q�LUUHJXODU�SHQWDJRQ�KDV�ILYH�GLIIHUHQW�LQWHULRU�DQJOHV
HDFK�RI�ZKLFK�PHDVXUHV�DQ�LQWHJHU�QXPEHU�RI��GHJUHHV��2QH
DQJOH�LV�����
7KH�RWKHU�IRXU�DQJOHV�DUH�WKUHH�GLJLW�LQWHJHUV�ZKLFK�ILW�RQH
GLJLW�SHU�FHOO�DFURVV�DQG�GRZQ�LQWR�WKH�JULG�RQ�WKH�ULJKW�

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

%� 7KUHH�LGHQWLFDO��QRQ�RYHUODSSLQJ��VTXDUHV� � � ��DOO�ODEHOOHG�DQWLFORFNZLVH��DUH
MRLQHG�DW�WKH�SRLQW� ��DQG�DUH�µHTXDOO\�VSUHDG¶��VR�WKDW� ���&DOFXODWH
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ABCD AEFG AHIJ
A ∠JAB = ∠DAE =∠GAH

∠GBH

%� 7KH�LQWHJHU�������LV�VXFK�WKDW
�D� HYHU\�SDLU�RI�QHLJKERXULQJ�GLJLWV��WDNHQ�LQ�RUGHU��IRUPV�D�SULPH�QXPEHU�

DQG �E� DOO�RI�WKHVH�SULPH�QXPEHUV�DUH�GLIIHUHQW�

:KDW�LV�WKH�ODUJHVW�LQWHJHU�ZKLFK�PHHWV�WKHVH�FRQGLWLRQV"


