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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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7KH�8QLWHG�.LQJGRP�0DWKHPDWLFV�7UXVW�LV�D�5HJLVWHUHG�&KDULW\�



6HFWLRQ�$

$�� :KDW�LV�WKH�ODUJHVW�GLJLW�WKDW�DSSHDUV�LQ�WKH�DQVZHU�WR�WKH�FDOFXODWLRQ� "(� × ��)�

$�� :KDW�LV�WKH�VXP�RI�DOO�IUDFWLRQV�RI�WKH�IRUP� ��ZKHUH� �LV�D�SRVLWLYH�LQWHJHU�OHVV�WKDQ��"
N
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$�� 7KH�VL[�DQJOHV�RI�WZR�GLIIHUHQW�WULDQJOHV�DUH�OLVWHG�LQ�GHFUHDVLQJ�RUGHU���7KH�OLVW�VWDUWV� �
� �DQG� ��:KDW�LV�WKH�ODVW�DQJOH�LQ�WKH�OLVW"
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��° ��° ��°

$�� 7KH�ILJXUH�VKRZV�WZR�VKDSHV�WKDW�ILW�WRJHWKHU�H[DFWO\��(DFK
VKDSH�LV�IRUPHG�E\�IRXU�VHPLFLUFOHV�RI�UDGLXV����:KDW�LV�WKH
WRWDO�VKDGHG�DUHD"

$�� 7KH�LQWHJHU�����LV�SULPH��DQG�LWV�µUHYHUVH¶�����LV�DOVR�SULPH��+RZ�PDQ\�WZR�GLJLW�SULPHV�DUH
WKHUH�EHWZHHQ����DQG����ZKLFK�KDYH�WKH�VDPH�SURSHUW\"

$�� $�VTXDUH�RI�VLGH�OHQJWK���LV�GUDZQ��$�ODUJHU�VTXDUH�LV�GUDZQ�DURXQG�LW�VXFK�WKDW�DOO�SDUDOOHO
VLGHV�DUH�D�GLVWDQFH���DSDUW��7KLV�SURFHVV�FRQWLQXHV�XQWLO�WKH�WRWDO�SHULPHWHU�RI�WKH�VTXDUHV
GUDZQ�LV�����
:KDW�LV�WKH�DUHD�RI�WKH�ODUJHVW�VTXDUH�GUDZQ"�

$�� 7KH�WLPH�LV��������:KDW�LV�WKH�VPDOOHU�DQJOH�EHWZHHQ�WKH�KRXU�KDQG�DQG�WKH�PLQXWH�KDQG�RQ
DQ�DFFXUDWH�DQDORJXH�FORFN"

$�� 6DP�KDV�IRXU�FXEHV�DOO�WKH�VDPH�VL]H��RQH�EOXH��RQH�UHG��RQH�ZKLWH�DQG
RQH�\HOORZ��6KH�ZDQWV�WR�JOXH�WKH�IRXU�FXEHV�WRJHWKHU�WR�PDNH�WKH
VROLG�VKDSH�VKRZQ�
+RZ�PDQ\�GLIIHUHQWO\�FRORXUHG�VKDSHV�FDQ�6DP�PDNH"�
>7ZR�VKDSHV�DUH�FRQVLGHUHG�WR�EH�WKH�VDPH�LI�RQH�FDQ�EH�SLFNHG�XS
DQG�WXUQHG�DURXQG�VR�WKDW�LW�ORRNV�LGHQWLFDO�WR�WKH�RWKHU�@

$�� $�UHFWDQJOH�LV�PDGH�E\�SODFLQJ�WRJHWKHU�WKUHH�VPDOOHU�UHFWDQJOHV� � �DQG� ��ZLWKRXW�JDSV�RU
RYHUODSV��5HFWDQJOH� �PHDVXUHV� �DQG� �PHDVXUHV� �

P Q R
P � FP× � FP Q � FP× � FP

+RZ�PDQ\�SRVVLELOLWLHV�DUH�WKHUH�IRU�WKH�PHDVXUHPHQWV�RI� "R

$��� 0\�IRXU�SHW�PRQNH\V�DQG�,�KDUYHVWHG�D�ODUJH�SLOH�RI�SHDQXWV��0RQNH\�$�ZRNH�LQ�WKH�QLJKW
DQG�DWH�KDOI�RI�WKHP��WKHQ�0RQNH\�%�ZRNH�DQG�DWH�RQH�WKLUG�RI�ZKDW�UHPDLQHG��WKHQ�0RQNH\
&�ZRNH�DQG�DWH�RQH�TXDUWHU�RI�WKH�UHVW��ILQDOO\�0RQNH\�'�DWH�RQH�ILIWK�RI�WKH�PXFK
GLPLQLVKHG�UHPDLQLQJ�SLOH��:KDW�IUDFWLRQ�RI�WKH�RULJLQDO�KDUYHVW�ZDV�OHIW�LQ�WKH�PRUQLQJ"�



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¶��

%�� 7KH�ILJXUH�VKRZV�DQ�HTXLODWHUDO�WULDQJOH� ��D�VTXDUH� ��DQG�D
UHJXODU�SHQWDJRQ� �
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:KDW�LV�WKH�GLIIHUHQFH�EHWZHHQ�WKH�VL]HV�RI� �DQG� �"�∠ADE ∠AHE
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%�� ,�VWDUW�DW�WKH�VTXDUH�PDUNHG�$�DQG�PDNH�D�VXFFHVVLRQ�RI�PRYHV�WR�WKH
VTXDUH�PDUNHG�%��(DFK�PRYH�PD\�RQO\�EH�PDGH�GRZQZDUG�RU�WR�WKH
ULJKW��,�WDNH�WKH�VXP�RI�DOO�WKH�QXPEHUV�LQ�P\�SDWK�DQG�DGG���IRU�HYHU\
EODFN�VTXDUH�,�SDVV�WKURXJK��

+RZ�PDQ\�SDWKV�JLYH�D�VXP�RI���"�
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%�� $�SRLQW�O\LQJ�VRPHZKHUH�LQVLGH�D�SDUDOOHORJUDP�LV�MRLQHG�WR�WKH�IRXU
YHUWLFHV��WKXV�FUHDWLQJ�IRXU�WULDQJOHV� � � �DQG� ��DV�VKRZQ��T U V W

3URYH�WKDW

DUHD  T + DUHD V = DUHDU + DUHDW .
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%�� 7KHUH�DUH����VZHHWV�RQ�WKH�WDEOH��7ZR�SOD\HUV�WDNH�WXUQV�WR�HDW�DV�PDQ\�VZHHWV�DV�WKH\
FKRRVH��EXW�WKH\�PXVW�HDW�DW�OHDVW�RQH��DQG�QHYHU�PRUH�WKDQ�KDOI�RI�ZKDW�UHPDLQV��7KH�ORVHU�LV
WKH�SOD\HU�ZKR�KDV�QR�YDOLG�PRYH��

,V�LW�SRVVLEOH�IRU�RQH�RI�WKH�WZR�SOD\HUV�WR�IRUFH�WKH�RWKHU�WR�ORVH"�,I�VR��KRZ"

%�� )LQG�D�IUDFWLRQ� ��ZLWK� �QRW�HTXDO�WR� ��VXFK�WKDW�DOO�RI�WKH�IUDFWLRQV
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FDQ�EH�VLPSOLILHG�E\�FDQFHOOLQJ�

%�� 7KH�VXP�RI�IRXU�GLIIHUHQW�SULPH�QXPEHUV�LV�D�SULPH�QXPEHU��7KH�VXP�RI�VRPH�SDLU�RI�WKH
QXPEHUV�LV�D�SULPH�QXPEHU��DV�LV�WKH�VXP�RI�VRPH�WULSOH�RI�WKH�QXPEHUV��:KDW�LV�WKH�VPDOOHVW
SRVVLEOH�VXP�RI�WKH�IRXU�SULPH�QXPEHUV"


