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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��: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�

π
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6HFWLRQ�$
$� ,Q�KRZ�PDQ\�ZD\V�LV�LW�SRVVLEOH�WR�SODFH�VLGH�E\�VLGH�WZR�RI�WKH

FDUGV�VKRZQ�WR�IRUP�D�WZR�GLJLW�SULPH�QXPEHU" � � ��

$� 7RQ\�ZDQWV�WR�IRUP�D�VTXDUH�ZLWK�SHULPHWHU����FP�E\�IROGLQJ�D�UHFWDQJOH�LQ�KDOI�DQG
WKHQ�LQ�KDOI�DJDLQ���:KDW�LV�WKH�PD[LPXP�SRVVLEOH�SHULPHWHU�RI�WKH�RULJLQDO�UHFWDQJOH"
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= ���ZKDW�LV�WKH�YDOXH�RI� �x

$� +RZ�PDQ\�WKUHH�GLJLW�QXPEHUV�KDYH�WKH�SURGXFW�RI�WKHLU�GLJLWV�HTXDO�WR��"

$� $���E\���UHFWDQJOH�KDV����SRLQWV�HTXDOO\�VSDFHG�DURXQG�LWV�IRXU�VLGHV�
DV�VKRZQ�
,Q�KRZ�PDQ\�ZD\V�LV�LW�SRVVLEOH�WR�MRLQ�WZR�RI�WKH�SRLQWV�E\�D�VWUDLJKW
OLQH�VR�WKDW�WKH�UHFWDQJOH�LV�GLYLGHG�LQWR�WZR�SDUWV�ZKLFK�KDYH�DUHDV
LQ�WKH�UDWLR������"

$� +RZ�PDQ\�SRVLWLYH�VTXDUH�QXPEHUV�DUH�IDFWRUV�RI�����"

$� ,Q�D�Magic Square��WKH�VXP�RI�WKH�WKUHH�QXPEHUV�LQ�HDFK�URZ��HDFK
FROXPQ�DQG�HDFK�RI�WKH�WZR�PDLQ�GLDJRQDOV�LV�WKH�VDPH��
:KDW�LV�WKH�YDOXH�RI� �LQ�WKH�SDUWLDOO\�FRPSOHWHG�PDJLF�VTXDUH
VKRZQ"

x

�

x � �

$� *UDQQ\�VKDUHV�D�SDFNHW�RI�VZHHWV�EHWZHHQ�KHU�IRXU�JUDQGGDXJKWHUV���7KH�JLUOV��&ODUULH�
/L]]LH��$QQLH�DQG�'DQQL��DOZD\V�LQ�WKDW�RUGHU��HDFK�WDNH���VZHHWV�LQ�WXUQ��RYHU�DQG
RYHU�DJDLQ�XQWLO��ILQDOO\��WKHUH�DUH�VRPH�VZHHWV�OHIW�IRU�'DQQL��EXW�WKHUH�DUH�IHZHU�WKDQ
����'DQQL�WDNHV�DOO�WKH�VZHHWV�WKDW�DUH�OHIW���7KH�RWKHU�WKUHH�JLUOV�WKHQ�JLYH�'DQQL�VRPH
RI�WKHLU�VZHHWV�VR�WKDW�DOO�IRXU�JLUOV�KDYH�WKH�VDPH�QXPEHU�RI�VZHHWV��
+RZ�PDQ\�VZHHWV�GRHV�HDFK�RI�WKH�RWKHU�WKUHH�JUDQGGDXJKWHUV�JLYH�WR�'DQQL"

$� ,Q�WKH�GLDJUDP�� �LV�WKH�ELVHFWRU�RI�DQJOH� ��CD ACB
$OVR�� �DQG� �BC = CD AB = AC
:KDW�LV�WKH�VL]H�RI�DQJOH� "CDA

CB

D

A

$�� 7KH�SHULPHWHU�RI�WKH�VKDSH�VKRZQ�RQ�WKH�ULJKW
LV�PDGH�IURP����TXDUWHU�FLUFOHV��HDFK�ZLWK
UDGLXV���FP�
:KDW�LV�WKH�DUHD�RI�WKH�VKDSH"



6HFWLRQ�%

%� 7DPVLQ�KDV�D�VHOHFWLRQ�RI�FXELFDO�ER[HV�ZKRVH�LQWHUQDO�GLPHQVLRQV�DUH�ZKROH�QXPEHUV�RI
FHQWLPHWUHV��WKDW�LV�� �� ��DQG�VR�RQ�� FP× � FP× � FP � FP× � FP× � FP
:KDW�DUH�WKH�GLPHQVLRQV�RI�WKH�VPDOOHVW�RI�WKHVH�ER[HV�LQ�ZKLFK�7DPVLQ�FRXOG�ILW�WHQ�UHFWDQJXODU
EORFNV�HDFK�PHDVXULQJ� �ZLWKRXW�WKH�EORFNV�H[WHQGLQJ�RXWVLGH�WKH�ER["� FP × � FP × � FP

%� (DFK�RI�WKH�QXPEHUV�IURP���WR����LV�WR�EH�SODFHG�LQ�WKH�FLUFOHV
VR�WKDW�WKH�VXP�RI�HDFK�OLQH�RI�WKUHH�QXPEHUV�LV�HTXDO�WR� ��
)RXU�QXPEHUV�KDYH�DOUHDG\�EHHQ�HQWHUHG�

T

)LQG�DOO�WKH�SRVVLEOH�YDOXHV�RI� �T

%� ,Q�WKH�GLDJUDP� �DQG� �DUH�FRQJUXHQW�UHFWDQJOHV�
7KH�VLGH� �SDVVHV�WKURXJK�WKH�SRLQW� �DQG� �

ABCD APQR
PQ D ∠PDA = x°

)LQG�DQ�H[SUHVVLRQ�IRU� �LQ�WHUPV�RI� �∠DRQ x

 x°

%� )RU�HDFK�SRVLWLYH�WZR�GLJLW�QXPEHU��-DFN�VXEWUDFWV�WKH�XQLWV�GLJLW�IURP�WKH�WHQV�GLJLW��IRU
H[DPSOH��WKH�QXPEHU����JLYHV� �� − � = −�
:KDW�LV�WKH�VXP�RI�DOO�KLV�UHVXOWV"

%� ,Q�WKH�GLDJUDP��WKH�UHFWDQJOH� �LV�GLYLGHG�LQWR
WKUHH�FRQJUXHQW�UHFWDQJOHV��7KH�OLQH�VHJPHQW�
GLYLGHV� �LQWR�WZR�SDUWV�RI�HTXDO�DUHD�

ABCD
JK

CDFG
:KDW�LV�WKH�DUHD�RI�WULDQJOH� �DV�D�IUDFWLRQ�RI�WKH
DUHD�RI� "

AEI
ABCD

%� ,Q�D�VHTXHQFH�RI�SRVLWLYH�LQWHJHUV��HDFK�WHUP�LV�ODUJHU�WKDQ�WKH�SUHYLRXV�WHUP��$OVR��DIWHU�WKH
ILUVW�WZR�WHUPV��HDFK�WHUP�LV�WKH�VXP�RI�WKH�SUHYLRXV�WZR�WHUPV�
7KH�HLJKWK�WHUP�RI�WKH�VHTXHQFH�LV�������:KDW�LV�WKH�QLQWK�WHUP"


