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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
KRXU�VR�DV�WR�DOORZ�DW�OHDVW�RQH�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�$
$� &DOFXODWH� �� + �� + ��

$� 7KH�GLDJUDP�VKRZV�D�VROLG�WRZHU�EXLOW�IURP�LGHQWLFDO
ZKLWH�FXEHV�
7KH�RXWHU�VXUIDFH�RI�WKH�WRZHU��DSDUW�IURP�ZKHUH�LW�LV
LQ�FRQWDFW�ZLWK�WKH�WDEOH��LV�QRZ�SDLQWHG�UHG�
,I� WKH� WRZHU� LV� WKHQ�EURNHQ�XS� LQWR� LQGLYLGXDO�FXEHV�
KRZ�PDQ\�FXEHV�ZLOO�VWLOO�EH�FRPSOHWHO\�ZKLWH"

$� 6DP�VWDUWV�WR�OLVW��LQ�DVFHQGLQJ�RUGHU��HYHU\�SRVLWLYH�LQWHJHU�ZKLFK�LV�not�D�IDFWRU�RI������
:KDW�LV�WKH�WHQWK�QXPEHU�RQ�KHU�OLVW"

$� ,Q�WKLV�DGGLWLRQ� � �DQG �UHSUHVHQW�GLIIHUHQW�GLJLWV�
QRQH�RI�ZKLFK�LV�]HUR�
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:KDW�LV�WKH�YDOXH�RI� "G + N + O
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$� 3DUW�RI�D�EULGJH�VSDQV�D�ULYHU����PHWUHV�ZLGH���2QH�WKLUG�RI�WKH�OHQJWK�RI�WKH�EULGJH�LV�RQ�RQH
VLGH�RI�WKH�ULYHU�DQG�����RI��WKH�OHQJWK�RI�WKH�EULGJH�LV�RQ�WKH�RWKHU�VLGH���+RZ�ORQJ�LV�WKH
EULGJH"

$� *LYHQ�D�³VWDUWLQJ´�QXPEHU��\RX�GRXEOH�LW�DQG�DGG����WKHQ�GLYLGH�WKH�DQVZHU�E\���OHVV�WKDQ�WKH
VWDUWLQJ�QXPEHU�WR�JHW�WKH�³ILQDO´�QXPEHU�
,I�\RX�VWDUW�ZLWK����\RXU�ILQDO�QXPEHU�LV����,I�\RX�VWDUW�ZLWK����\RXU�ILQDO�QXPEHU�LV���
:KDW�VWDUWLQJ�QXPEHU�JLYHV�WKH�ILQDO�QXPEHU��"

$� :KDW� LV� WKH� VXP�RI� WKH� ILYH� QXPEHUV�ZKLFK�PXVW� EH� SODFHG� LQ� WKH
HPSW\� FHOOV� RI� WKLV�PDJLF� VTXDUH� VR� WKDW� HYHU\� URZ�� HYHU\� FROXPQ
DQG�ERWK�GLDJRQDOV�DOO�KDYH�WKH�VDPH�WRWDO"
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$� 7KH�SHULPHWHU�RI� WKLV�V\PPHWULFDO�FUHDWXUH�LV�PDGH�IURP�WZR
VHPLFLUFOHV�RI�UDGLXV���FP�DQG�IRXU�VHPLFLUFOHV�RI�UDGLXV���FP�
)LQG�WKH�DUHD�HQFORVHG�E\�WKLV�SHULPHWHU��

$� )LQG�WKH�YDOXH�RI� �a + b + c ���� a°
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$�� 7KLV� LV� WKH� QHW� RI� D� FXERLG�� :KDW� LV� WKH
YROXPH�RI�WKH�FXERLG" ���FP

���FP
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6HFWLRQ�%
<RXU�VROXWLRQV�WR�6HFWLRQ�%�ZLOO�KDYH�D�PDMRU�HIIHFW�RQ�WKH�-02�UHVXOWV���&RQFHQWUDWH�RQ�RQH�RU�WZR
TXHVWLRQV�ILUVW�DQG�WKHQ�ZULWH�RXW�IXOO�VROXWLRQV��QRW�MXVW�EULHI�µDQVZHUV¶��

%� )LQG�DOO�RI�WKH�ZD\V�LQ�ZKLFK�����FDQ�EH�ZULWWHQ�LQ�WKH�IRUP� �ZKHUH� �� �DQG�
DUH�SULPH�QXPEHUV��

p + q� + r� p q r

%� )LYH�FKLOGUHQ��ER\V�9LQFH��:LOO��DQG�=DF�DQG�JLUOV�;HQLD�DQG�<YRQQH��VLW�DW�D�URXQG�WDEOH�
7KH\�FRPH�IURP�ILYH�GLIIHUHQW�FLWLHV��$EHUGHHQ��%HOIDVW��&DUGLII��'XUKDP�DQG�(GLQEXUJK�
7KH�FKLOG�IURP�$EHUGHHQ�VLWV�EHWZHHQ�=DF�DQG�WKH�FKLOG�IURP�(GLQEXUJK���1HLWKHU�RI�WKH�WZR
JLUOV�LV�VLWWLQJ�QH[W�WR�:LOO���9LQFH�VLWV�EHWZHHQ�<YRQQH�DQG�WKH�FKLOG�IURP�'XUKDP���=DF
ZULWHV�WR�WKH�FKLOG�IURP�&DUGLII�
)LQG��JLYLQJ�UHDVRQV��ZKHUH�HDFK�FKLOG�FRPHV�IURP�

%� 7KH�GLDJUDP�VKRZV�SDUW�RI�D� ULQJ�RI� VTXDUHV�DQG� WULDQJOHV�DURXQG�D
UHJXODU�SRO\JRQ�ZKLFK�KDV�YHUWLFHV�A� B� C� D� E��«��
�D� 6XSSRVH�WKH�SRO\JRQ �KDV����VLGHV��&DOFXODWH�WKH�VL]HV
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�E� 6XSSRVH�WKH�UHJXODU�SRO\JRQ�KDV� �VLGHV�
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%� �D� )LQG�WKH�VXP�RI�DOO�SRVLWLYH�WKUHH�GLJLW�LQWHJHUV�HDFK�RI�ZKRVH�GLJLWV�LV�HLWKHU���RU���
�E�� )LQG�WKH�VXP�RI�DOO�SRVLWLYH�VL[�GLJLW�LQWHJHUV�HDFK�RI�ZKRVH�GLJLWV�LV�HLWKHU���RU���

JLYLQJ�\RXU�DQVZHU�DV�WKH�SURGXFW�RI�SULPH�QXPEHUV�

%� 7KH� GLDJUDP� VKRZV� WZR� VTXDUHV�
� DQG �� LQVLGH� D� UHJXODU

RFWDJRQ �ZKLFK�KDV�VLGHV
RI�OHQJWK���FP�
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:KDW�IUDFWLRQ�RI�WKH�HQWLUH�RFWDJRQ�LV
VKDGHG"
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%� ���LV�D���GLJLW�QXPEHU�VXFK�WKDW�WKH�QXPEHU�µ�¶�IRUPHG�E\�WKH�ILUVW�GLJLW�LV�GLYLVLEOH�E\���DQG
WKH�QXPEHU�µ��¶�IRUPHG�E\�WKH�ILUVW�WZR�GLJLWV�LV�GLYLVLEOH�E\���
�D� +RZ�PDQ\���GLJLW�QXPEHUV� �DUH�WKHUH��ZKHUH� �DUH�WKH�GLJLWV���������LQ�VRPH

RUGHU��VXFK�WKDW� �LV�GLYLVLEOH�E\���� �LV�GLYLVLEOH�E\���DQG� �LV�GLYLVLEOH�E\��"
µabc¶ a, b, c

µa¶ µab¶ µabc¶
�E� +RZ�PDQ\���GLJLW�QXPEHUV� �DUH�WKHUH��ZKHUH� �DUH�WKH�GLJLWV������������LQ

VRPH�RUGHU��VXFK�WKDW� �LV�GLYLVLEOH�E\���� �LV�GLYLVLEOH�E\���� �LV�GLYLVLEOH�E\��
DQG� �LV�GLYLVLEOH�E\��"

µabcd¶ a, b, c, d
µa¶ µab¶ µabc¶

µabcd¶
�F� +RZ�PDQ\���GLJLW�QXPEHUV� �DUH�WKHUH��ZKHUH� �DUH�WKH�GLJLWV����������

LQ�VRPH�RUGHU��VXFK�WKDW� �LV�GLYLVLEOH�E\���� �LV�GLYLVLEOH�E\���� �LV�GLYLVLEOH�E\
��� �LV�GLYLVLEOH�E\���DQG� �LV�GLYLVLEOH�E\��"

µabcde¶ a, b, c, d, e
µa¶ µab¶ µabc¶

µabcd¶ µabcde¶
�G� +RZ�PDQ\���GLJLW�QXPEHUV� �DUH�WKHUH��ZKHUH� �DUH�WKH�GLJLWV������

�����������LQ�VRPH�RUGHU��VXFK�WKDW� �LV�GLYLVLEOH�E\���� �LV�GLYLVLEOH�E\���� �LV
GLYLVLEOH�E\���� �LV�GLYLVLEOH�E\���� �LV�GLYLVLEOH�E\���DQG� �LV
GLYLVLEOH�E\��"

µabcdef ¶ a, b, c, d, e, f
µa¶ µab¶ µabc¶

µabcd¶ µabcde¶ µabcdef ¶


