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2UJDQLVHG�E\�WKH�8QLWHG�.LQJGRP�0DWKHPDWLFV�7UXVW
IURP�WKH�6FKRRO�RI�0DWKHPDWLFV��8QLYHUVLW\�RI�/HHGV

58/(6�$1'�*8,'(/,1(6��WR�EH�UHDG�EHIRUH�VWDUWLQJ�

�� 'R�QRW�RSHQ�WKH�SDSHU�XQWLO�WKH�,QYLJLODWRU�WHOOV�\RX�WR�GR�VR�

�� 7LPH�DOORZHG����KRXU�
1R�DQVZHUV��RU�SHUVRQDO�GHWDLOV��PD\�EH�HQWHUHG�DIWHU�WKH�DOORZHG�KRXU�LV�RYHU�

�� 7KH�XVH�RI�URXJK�SDSHU�LV�DOORZHG��FDOFXODWRUV�DQG�PHDVXULQJ�LQVWUXPHQWV�DUH�IRUELGGHQ�

�� &DQGLGDWHV�LQ�(QJODQG�DQG�:DOHV�PXVW�EH�LQ�6FKRRO�<HDU���RU�EHORZ�
&DQGLGDWHV�LQ�6FRWODQG�PXVW�EH�LQ�6��RU�EHORZ�
&DQGLGDWHV�LQ�1RUWKHUQ�,UHODQG�PXVW�EH�LQ�6FKRRO�<HDU���RU�EHORZ�

�� 8VH�%�RU�+%�SHQFLO�RQO\��0DUN�at most one RI�WKH�RSWLRQV�$��%��&��'��(�RQ�WKH
$QVZHU�6KHHW�IRU�HDFK�TXHVWLRQ��'R�QRW�PDUN�PRUH�WKDQ�RQH�RSWLRQ�

�� Do not expect to finish the whole paper in 1 hour���&RQFHQWUDWH�ILUVW�RQ�4XHVWLRQV������
:KHQ�\RX�KDYH�FKHFNHG�\RXU�DQVZHUV�WR�WKHVH��KDYH�D�JR�DW�VRPH�RI�WKH�ODWHU�TXHVWLRQV�

�� )LYH�PDUNV�DUH�DZDUGHG�IRU�HDFK�FRUUHFW�DQVZHU�WR�4XHVWLRQV������
6L[�PDUNV�DUH�DZDUGHG�IRU�HDFK�FRUUHFW�DQVZHU�WR�4XHVWLRQV�������
(DFK�LQFRUUHFW�DQVZHU�WR�4XHVWLRQV�������ORVHV���PDUN�
(DFK�LQFRUUHFW�DQVZHU�WR�4XHVWLRQV�������ORVHV���PDUNV�

�� <RXU�$QVZHU�6KHHW�ZLOO�EH�UHDG�RQO\�E\�D�dumb machine� 'R�QRW�ZULWH�RU�GRRGOH�RQ�WKH
VKHHW�H[FHSW�WR�PDUN�\RXU�FKRVHQ�RSWLRQV��7KH�PDFKLQH�
VHHV
�DOO�EODFN�SHQFLO�PDUNLQJV
HYHQ�LI�WKH\�DUH�LQ�WKH�ZURQJ�SODFHV���,I�\RX�PDUN�WKH�VKHHW�LQ�WKH�ZURQJ�SODFH��RU�OHDYH�ELWV�RI
UXEEHU�VWXFN�WR�WKH�SDJH��WKH�PDFKLQH�ZLOO�
VHH
�D�PDUN�DQG�LQWHUSUHW�WKLV�PDUN�LQ�LWV�RZQ�ZD\�

�� 7KH�TXHVWLRQV�RQ�WKLV�SDSHU�FKDOOHQJH�\RX�WR�WKLQN��QRW�WR�JXHVV��<RX�JHW�PRUH�PDUNV��
DQG�PRUH�VDWLVIDFWLRQ��E\�GRLQJ�RQH�TXHVWLRQ�FDUHIXOO\�WKDQ�E\�JXHVVLQJ�ORWV�RI�DQVZHUV�
7KH�8.�-0&�LV�DERXW�VROYLQJ�LQWHUHVWLQJ�SUREOHPV��QRW�DERXW�OXFN\�JXHVVLQJ�
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�� :KLFK�RI�WKHVH�FDOFXODWLRQV�SURGXFHV�D�PXOWLSOH�RI��"
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�� :KLFK�RI�WKHVH�GLDJUDPV�FRXOG�EH�GUDZQ�ZLWKRXW�WDNLQJ�WKH�SHQ�RII�WKH�SDJH�DQG�ZLWKRXW
GUDZLQJ�DORQJ�D�OLQH�DOUHDG\�GUDZQ"
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�� $OO�RI�WKH�)RUW\�7KLHYHV�ZHUH�OLJKW�ILQJHUHG��EXW�RQO\�WZR�RI�WKHP�ZHUH�FDXJKW�UHG�KDQGHG�
:KDW�SHUFHQWDJH�LV�WKDW"
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�� ,Q�WKLV�GLDJUDP��ZKDW�LV�WKH�YDOXH�RI� "x
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�� $W�6SXGV�5�8V��D����NJ�EDJ�RI�SRWDWRHV�FRVWV��������+RZ�PXFK�ZRXOG�RQH�WRQQH�RI�SRWDWRHV
FRVW"
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�� 7KH�GLDJUDP�VKRZV�D�VLQJOH�IORRU�WLOH�LQ�ZKLFK�WKH�RXWHU�VTXDUH�KDV
VLGH��FP�DQG�WKH�LQQHU�VTXDUH�KDV�VLGH��FP��,I�$GDP�$QW�ZDONV�RQFH
DURXQG�WKH�SHULPHWHU�RI�WKH�LQQHU�VTXDUH�DQG�$QQDEHO�$QW�ZDONV�RQFH
DURXQG�WKH�SHULPHWHU�RI�WKH�RXWHU�VTXDUH��KRZ�PXFK�IXUWKHU�GRHV
$QQDEHO�ZDON�WKDQ�$GDP"

$ ��FP % ��FP & ��FP ' ��FP ( ���FP

�� .LQJ�+DUU\
V�DUP�LV�WZLFH�DV�ORQJ�DV�KLV�IRUHDUP��ZKLFK�LV�WZLFH�DV�ORQJ�DV�KLV�KDQG��ZKLFK�LV
WZLFH�DV�ORQJ�DV�KLV�PLGGOH�ILQJHU��ZKLFK�LV�WZLFH�DV�ORQJ�DV�KLV�WKXPE��+LV�QHZ�EHG�LV�DV�ORQJ
DV�IRXU�DUPV���+RZ�PDQ\�WKXPEV�OHQJWK�LV�WKDW"
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�� 7KH�VKDSH�RQ�WKH�ULJKW�LV�PDGH�XS�RI�WKUHH
UHFWDQJOHV��HDFK�PHDVXULQJ��FP�E\��FP��:KDW�LV�WKH
SHULPHWHU�RI�WKH�VKDSH"

$ ���FP % ���FP & ���FP ' ���FP (��0RUH�LQIRUPDWLRQ�QHHGHG

�� :KLFK�RI�WKH�IROORZLQJ�KDV�WKH�VPDOOHVW�YDOXH"
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��� 7KH�IDFHV�RI�D�FXEH�DUH�SDLQWHG�VR�WKDW�DQ\�WZR�IDFHV�ZKLFK�KDYH�DQ�HGJH�LQ�FRPPRQ�DUH
SDLQWHG�GLIIHUHQW�FRORXUV��:KDW�LV�WKH�VPDOOHVW�QXPEHU�RI�FRORXUV�UHTXLUHG"
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��� ,Q������D�VKLS�DUULYHG�LQ�&DOFXWWD�ZLWK�����WRQV�UHPDLQLQJ�RI�LWV�FDUJR�RI�LFH��2QH�WKLUG�RI�WKH
RULJLQDO�FDUJR�ZDV�ORVW�EHFDXVH�LW�KDG�PHOWHG�RQ�WKH�YR\DJH��+RZ�PDQ\�WRQV�RI�LFH�ZDV�WKH
VKLS�FDUU\LQJ�ZKHQ�LW�VHW�VDLO"
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��� 7KH�VFXOSWXUH�µ&XER�9D]DGR¶�>(PSWLHG�&XEH@�E\�WKH�%UD]LOLDQ�DUWLVW
)UDQ]�:HLVVPDQQ�LV�IRUPHG�E\�UHPRYLQJ�FXELFDO�EORFNV�IURP�D�VROLG
FXEH�WR�OHDYH�WKH�V\PPHWULFDO�VKDSH�VKRZQ�
,I�DOO�WKH�HGJHV�KDYH�OHQJWK������RU����ZKDW�LV�WKH�YROXPH�RI�WKH
VFXOSWXUH"
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��� $�UHFWDQJOH� �LV�FXW�LQWR�WZR�SLHFHV�DORQJ� ��ZKHUH
�DQG� �DV�VKRZQ��7KH�WZR�SLHFHV�DUH

UHDVVHPEOHG�ZLWKRXW�WXUQLQJ�HLWKHU�SLHFH�RYHU��E\�PDWFKLQJ�WZR
HGJHV�RI�HTXDO�OHQJWK���1RW�FRXQWLQJ�WKH�RULJLQDO�UHFWDQJOH��KRZ
PDQ\�GLIIHUHQW�VKDSHV�DUH�SRVVLEOH"
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��� $�VROLG�ZRRGHQ�FXEH�LV�SDLQWHG�EOXH�RQ�WKH�RXWVLGH��7KH�FXEH�LV�WKHQ�FXW�LQWR�HLJKW�VPDOOHU
FXEHV�RI�HTXDO�VL]H��:KDW�IUDFWLRQ�RI�WKH�WRWDO�VXUIDFH�DUHD�RI�WKHVH�QHZ�FXEHV�LV�EOXH"
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��� $Q�DFWLYH�VSKDJQXP�ERJ�GHSRVLWV�D�GHSWK�RI�DERXW���PHWUH�RI�SHDW�SHU������\HDUV��5RXJKO\
KRZ�PDQ\�PLOOLPHWUHV�LV�WKDW�SHU�GD\"
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��� 7KH�ILJXUHV�EHORZ�DUH�DOO�GUDZQ�WR�VFDOH��:KLFK�ILJXUH
ZRXOG�UHVXOW�IURP�UHSHDWHGO\�IROORZLQJ�WKH�LQVWUXFWLRQV�LQ
WKH�ER[�RQ�WKH�ULJKW"
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0RYH IRUZDUG � XQLWV�
7XUQ ULJKW�

0RYH IRUZDUG �� XQLWV�
7XUQ ULJKW�

0RYH IRUZDUG �� XQLWV�
7XUQ ULJKW�

��� ,Q�WKLV�Multiplication Magic Square��WKH�SURGXFW�RI�WKH�WKUHH�QXPEHUV
LQ�HDFK�URZ��HDFK�FROXPQ�DQG�HDFK�RI�WKH�GLDJRQDOV�LV����:KDW�LV�WKH
YDOXH�RI� "r + s
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��� *UDQQ\�VZHDUV�WKDW�VKH�LV�JHWWLQJ�\RXQJHU��6KH�KDV�FDOFXODWHG�WKDW�VKH�LV�IRXU�WLPHV�DV�ROG�DV�,
DP�QRZ��EXW�UHPHPEHUV�WKDW���\HDUV�DJR�VKH�ZDV�ILYH�WLPHV�DV�ROG�DV�,�ZDV�DW�WKDW�WLPH��:KDW
LV�WKH�VXP�RI�RXU�DJHV�QRZ"
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��� ,Q�WKH�GLDJUDP�RQ�WKH�ULJKW�� �
� ���:KDW�LV�WKH�YDOXH
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PT = QT = TS
QS = SR ∠PQT = ��°
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��� ,I�DOO�WKH�ZKROH�QXPEHUV�IURP���WR������LQFOXVLYH�DUH�ZULWWHQ�GRZQ��ZKLFK�GLJLW�DSSHDUV�WKH
VPDOOHVW�QXPEHU�RI�WLPHV"

$ � % � & � ' � ( QRQH��QR�VLQJOH�GLJLW�DSSHDUV�IHZHU�WLPHV�WKDQ�DOO�WKH�RWKHUV

��� :KDW�LV�WKH�YDOXH�RI� �LI�HDFK�URZ�DQG�HDFK�FROXPQ�KDV�WKH�WRWDO�JLYHQ"

7RWDO
��
��

��
7RWDO �� �� ��

$ � % � & � ' � ( PRUH�LQIRUPDWLRQ�QHHGHG

��� 2Q�D�GLJLWDO�FORFN�GLVSOD\LQJ�KRXUV��PLQXWHV�DQG�VHFRQGV��KRZ�PDQ\
WLPHV�LQ�HDFK����KRXU�SHULRG�GR�DOO�VL[�GLJLWV�FKDQJH�VLPXOWDQHRXVO\"
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��� ,Q�D���GLJLW�QXPHULFDO�FRGH�HDFK�JURXS�RI�IRXU�DGMDFHQW�GLJLWV�DGGV�WR����DQG�HDFK�JURXS�RI
ILYH�DGMDFHQW�GLJLWV�DGGV�WR������:KDW�LV�WKH�VXP�RI�DOO�VHYHQ�GLJLWV"
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��� 7KH�OLVW�������������������������GHVFULEHV�LWVHOI��VLQFH�WKHUH�DUH�WZR��V��WKUHH��V��WZR��V�DQG�RQH���
7KHUH�LV�H[DFWO\�RQH�RWKHU�OLVW�RI�HLJKW�QXPEHUV�FRQWDLQLQJ�RQO\�WKH�QXPEHUV����������DQG��
WKDW��LQ�WKH�VDPH�ZD\��GHVFULEHV�WKH�QXPEHUV�RI��V���V���V�DQG��V�LQ�WKDW�RUGHU��:KDW�LV�WKH�WRWDO
QXPEHU�RI��V�DQG��V�LQ�WKLV�RWKHU�OLVW"
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��� $�ODUJH�VTXDUH�LV�GLYLGHG�LQWR�DGMDFHQW�SDLUV�RI�VPDOOHU�VTXDUHV
ZLWK�LQWHJHU�VLGHV��DV�VKRZQ�LQ�WKH�GLDJUDP��ZKLFK�LV�QRW�GUDZQ�WR
VFDOH���(DFK�VL]H�RI�VPDOOHU�VTXDUH�RFFXUV�RQO\�WZLFH��7KH�VKDGHG
VTXDUH�KDV�VLGHV�RI�OHQJWK�����:KDW�LV�WKH�DUHD�RI�WKH�ODUJH�VTXDUH"
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