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�� 7LPH�DOORZHG����KRXUV�

�� 7KH�XVH�RI�FDOFXODWRUV�and measuring instruments�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�

)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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6HFWLRQ�$
$� :KDW�LV�WKH�YDOXH�RI� �"�� − �� + �� − �� + ��

$� :KDW�LV�WKH�YDOXH�RI� �LI�³ �PLQXWHV�SDVW�QLQH´�LV�WKH�VDPH�WLPH�DV�³ �PLQXWHV�WR�WHQ´"k �k �k

$� &KDUOLH�ERLOV�VHYHQ�HJJV�IRU�KLV�EUHDNIDVW��+H�SXWV�WKH�HJJV�LQWR�WKH�SDQ�RQH�DW�D�WLPH��EXW
ZDLWV�RQH�PLQXWH�DIWHU�SXWWLQJ�RQH�HJJ�LQ�EHIRUH�SXWWLQJ�WKH�QH[W�HJJ�LQ��,I�KH�ERLOV�HDFK�HJJ
IRU�WKUHH�PLQXWHV��KRZ�ORQJ�GRHV�WKH�ZKROH�RSHUDWLRQ�WDNH�IURP�WKH�PRPHQW�KH�SXWV�WKH�ILUVW
HJJ�LQ�WR�WKH�PRPHQW�KH�WDNHV�WKH�VHYHQWK�HJJ�RXW"

$� 7KH�KREELWV�)URGR��6DP��3LSSLQ�DQG�0HUU\�KDYH�EUHDNIDVW�DW�GLIIHUHQW�WLPHV��(DFK�RQH�WDNHV
D�TXDUWHU�RI�WKH�SRUULGJH�LQ�WKH�SDQ��WKLQNLQJ�WKDW�WKH�RWKHU�WKUHH�KDYH�QRW�\HW�HDWHQ��:KDW
IUDFWLRQ�RI�WKH�SRUULGJH�LV�OHIW�DIWHU�DOO�IRXU�KREELWV�KDYH�KDG�WKHLU�EUHDNIDVW"

$� 7KH�GLDJUDP�VKRZV�D�WRZHU�FRQVLVWLQJ�RI�WKUHH�LGHQWLFDO�GLFH��

2Q�WKHVH�GLFH��HDFK�SDLU�RI�RSSRVLWH�IDFHV�KDV�D�WRWDO�RI�VHYHQ�GRWV��

+RZ�PDQ\�GRWV�DUH�WKHUH�RQ�WKH�IDFH�RQ�ZKLFK�WKH�WRZHU�VWDQGV"

$� 7KH�VL]HV�LQ�GHJUHHV�RI�WKH�LQWHULRU�DQJOHV�RI�D�SHQWDJRQ�DUH�FRQVHFXWLYH�ZKROH�QXPEHUV�
:KDW�LV�WKH�VL]H�RI�WKH�ODUJHVW�RI�WKHVH�DQJOHV"

$� $�ODUJH�FXERLG�LV�PDGH�IURP�FXERLGV�RI�HTXDO�VL]H��FRORXUHG
DOWHUQDWHO\�EODFN�DQG�ZKLWH��DV�VKRZQ�

:KDW�IUDFWLRQ�RI�WKH�VXUIDFH�DUHD�RI�WKH�ODUJH�FXERLG�LV�EODFN"

$� 3HJV�QXPEHUHG���WR����DUH�SODFHG�LQ�RUGHU�LQ�D�OLQH�ZLWK�QXPEHU���RQ�WKH�OHIW��7KH\�DUH�WKHQ
NQRFNHG�RYHU�RQH�DW�D�WLPH�IROORZLQJ�WKHVH�UXOHV�

� 2I�WKH�SHJV�ZKLFK�DUH�VWLOO�VWDQGLQJ��NQRFN�GRZQ�DOWHUQDWH�RQHV��VWDUWLQJ�ZLWK
WKH�ILUVW�SHJ�RQ�WKH�OHIW�

� (DFK�WLPH�\RX�UHDFK�WKH�HQG�RI�WKH�URZ��UHSHDW�WKH�SUHYLRXV�UXOH�
:KDW�LV�WKH�QXPEHU�RI�WKH�ODVW�SHJ�WR�EH�NQRFNHG�RYHU"

$� 7KH�GLDJUDP�VKRZV�VTXDUHV� �DQG� �RI�VLGH�OHQJWK
��XQLWV�DQG���XQLWV�UHVSHFWLYHO\���3RLQW� �LV�WKH�FHQWUH�RI�VTXDUH

� �LQWHUVHFWV� �DW�D�SRLQW���XQLWV�IURP� �
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:KDW�LV�WKH�SHULPHWHU�RI�WKH�VKDGHG�UHJLRQ"
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$�� 7KH�GLDJUDP�VKRZV�D�VSLUDO�RI�HTXLODWHUDO�WULDQJOHV�
$IWHU�WKH�ILUVW�ILYH�WULDQJOHV�$��%��&��'��(��VKRZQ
VKDGHG���WKH�QH[W�WULDQJOH�LV�DOZD\V�SODFHG�DORQJVLGH
WZR�RWKHUV��WKH�RQH�SODFHG�LPPHGLDWHO\�EHIRUH�DQG�RQH
SODFHG�HDUOLHU��7KH�VPDOOHVW�WULDQJOHV�KDYH�VLGHV�RI
OHQJWK���XQLW�
:KDW�LV�WKH�OHQJWK�RI�WKH�VLGHV�RI�WKH�ILIWHHQWK�WULDQJOH"
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6HFWLRQ�%

%� )LQG�IRXU�LQWHJHUV�ZKRVH�VXP�LV�����DQG�VXFK�WKDW�WKH�ILUVW�LQWHJHU�LV�HTXDO�WR�WZLFH�WKH
VHFRQG�LQWHJHU��WKUHH�WLPHV�WKH�WKLUG�LQWHJHU�DQG�IRXU�WLPHV�WKH�IRXUWK�LQWHJHU�

%� 7KH�GLDJUDP�VKRZV�D�TXDGULODWHUDO� �LQ�ZKLFK� �
DQG �DUH�DOO�RI�OHQJWK���XQLW�� �LV�D�ULJKW�DQJOH�DQG
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%� �D� <HVWHUGD\�HYHQLQJ��P\�MRXUQH\�KRPH�WRRN�����ORQJHU�WKDQ�XVXDO�
%\�ZKDW�SHUFHQWDJH�ZDV�P\�DYHUDJH�VSHHG�UHGXFHG�FRPSDUHG�WR�QRUPDO"

�E� %\�ZKDW�SHUFHQWDJH�ZRXOG�,�QHHG�WR�LQFUHDVH�P\�XVXDO�DYHUDJH�VSHHG�LQ�RUGHU�IRU�WKH
MRXUQH\�WR�WDNH�����OHVV�WLPH�WKDQ�XVXDO"

%� )LQG�D�UXOH�ZKLFK�SUHGLFWV�H[DFWO\�ZKHQ�ILYH�FRQVHFXWLYH�LQWHJHUV�KDYH�VXP�GLYLVLEOH�E\����

%� $�ZLQGRZ�LV�FRQVWUXFWHG�RI�VL[�LGHQWLFDO�SDQHV�RI�JODVV��(DFK
SDQH�LV�D�SHQWDJRQ�ZLWK�WZR�DGMDFHQW�VLGHV�RI�OHQJWK�WZR�XQLWV�
7KH�RWKHU�WKUHH�VLGHV�RI�HDFK�SHQWDJRQ��ZKLFK�DUH�RQ�WKH
SHULPHWHU�RI�WKH�ZLQGRZ��IRUP�KDOI�RI�WKH�ERXQGDU\�RI�D
UHJXODU�KH[DJRQ
&DOFXODWH�WKH�H[DFW�DUHD�RI�JODVV�LQ�WKH�ZLQGRZ�

%� :H�ZDQW�WR�FRORXU�UHG�VRPH�RI�WKH�FHOOV�LQ�WKH� �JULG
VKRZQ�VR�WKDW�ZKHUHYHU�WKH�/�VKDSHG�SLHFH�LV�SODFHG�RQ�WKH
JULG�LW�FRYHUV�DW�OHDVW�RQH�UHG�FHOO��7KH�/�VKDSHG�SLHFH�PD\
RQO\�FRYHU�FRPSOHWH�FHOOV��PD\�EH�URWDWHG��EXW�PD\�QRW�EH
WXUQHG�RYHU�DQG�PD\�QRW�H[WHQG�EH\RQG�WKH�JULG�

� × �

�D� 6KRZ�WKDW�LW�LV�SRVVLEOH�WR�DFKLHYH�WKLV�E\�FRORXULQJ
H[DFWO\�IRXU�FHOOV�UHG�

�E� 6KRZ�WKDW�LW�LV�LPSRVVLEOH�WR�DFKLHYH�WKLV�E\�FRORXULQJ�IHZHU�WKDQ�IRXU�FHOOV�UHG�


