
8.07

8.
0
78.0

7

8.�,17(50(',$7(�0$7+(0$7,&$/�&+$//(1*(
7+856'$<��1'�)(%58$5<�����

2UJDQLVHG�E\�WKH�8QLWHG�.LQJGRP�0DWKHPDWLFV�7UXVW
DQG�VXSSRUWHG�E\

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�

7KH�8.07�LV�D�UHJLVWHUHG�FKDULW\
http://www.ukmt.org.uk



�� +RZ�PDQ\�RI�WKH�IROORZLQJ�IRXU�QXPEHUV�DUH�SULPH"

� �� ��� ����

$ � % � & � ' � ( �

�� 7KUHH�SRVLWLYH�LQWHJHUV�DUH�DOO�GLIIHUHQW��7KHLU�VXP�LV����:KDW�LV�WKHLU�SURGXFW"

$ �� % �� & � ' � ( �

�� $Q�HTXLODWHUDO�WULDQJOH��D�VTXDUH�DQG�D�SHQWDJRQ�DOO�KDYH�WKH�VDPH�VLGH�OHQJWK���7KH
WULDQJOH�LV�GUDZQ�RQ�DQG�DERYH�WKH�WRS�HGJH�RI�WKH�VTXDUH�DQG�WKH�SHQWDJRQ�LV
GUDZQ�RQ�DQG�EHORZ�WKH�ERWWRP�HGJH�RI�WKH�VTXDUH���:KDW�LV�WKH�VXP�RI�WKH�LQWHULRU
DQJOHV�RI�WKH�UHVXOWLQJ�SRO\JRQ"

$ % & ' (�� × ���° � × ���° � × ���° � × ���° � × ���°

�� $OO�IRXU�GLJLWV�RI�WZR���GLJLW�QXPEHUV�DUH�GLIIHUHQW��:KDW�LV�WKH�ODUJHVW�SRVVLEOH�VXP�RI�WZR
VXFK�QXPEHUV"

$ ��� % ��� & ��� ' ��� ( ���

�� +RZ�PDQ\�PLQXWHV�ZLOO�HODSVH�EHWZHHQ�������WRGD\�DQG�������WRPRUURZ"

$ �� % ��� & ���� ' ���� ( ����

�� 7ULDQJOH �LV�LVRVFHOHV�DQG�ULJKW�DQJOHG�QRS
%HDWUL[�UHIOHFWV�WKH�3�VKDSH�LQ�WKH�VLGH� �WR�JHW�DQ�LPDJH�QR
6KH�UHIOHFWV�WKH�ILUVW�LPDJH�LQ�WKH�VLGH� �WR�JHW�D�VHFRQG�LPDJH�QS
)LQDOO\��VKH�UHIOHFWV�WKH�VHFRQG�LPDJH�LQ�WKH�VLGH� �WR�JHW�D�WKLUG
LPDJH�

RS

:KDW�GRHV�WKH�WKLUG�LPDJH�ORRN�OLNH"

$ % & ' (

3 3 3 3 3
�� 7KH�SULPH�QXPEHUV� �DQG� �DUH�WKH�VPDOOHVW�SULPHV�WKDW�GLIIHU�E\�����:KDW�LV�WKH�VXP�RI� �DQG� "p q p q

$ �� % �� & �� ' �� ( ��

�� 6HE�KDV�EHHQ�FKDOOHQJHG�WR�SODFH�WKH�QXPEHUV���WR���LQFOXVLYH
LQ�WKH�QLQH�UHJLRQV�IRUPHG�E\�WKH�2O\PSLF�ULQJV�VR�WKDW�WKHUH�LV
H[DFWO\�RQH�QXPEHU�LQ�HDFK�UHJLRQ�DQG�WKH�VXP�RI�WKH�QXPEHUV
LQ�HDFK�ULQJ�LV�����7KH�GLDJUDP�VKRZV�SDUW�RI�KLV�VROXWLRQ�
:KDW�QXPEHU�JRHV�LQ�WKH�UHJLRQ�PDUNHG��"

$ � % � & � ' � ( �

� �

�

�� $XQWLH�)L
V�GRJ�,WFK\�KDV�D�PLOOLRQ�IOHDV��+LV�DQWL�IOHD�VKDPSRR�FODLPV�WR�OHDYH�QR�PRUH�WKDQ
���RI�WKH�RULJLQDO�QXPEHU�RI�IOHDV�DIWHU�XVH��:KDW�LV�WKH�OHDVW�QXPEHU�RI�IOHDV�WKDW�ZLOO�EH
HUDGLFDWHG�E\�WKH�WUHDWPHQW"

$ ������� % ������� & ������� ' ������� ( �������



��� $Q�µDEXQGDQW¶�QXPEHU�LV�D�SRVLWLYH�LQWHJHU� ��VXFK�WKDW�WKH�VXP�RI�WKH�IDFWRUV�RI� ��H[FOXGLQJ
�LWVHOI��LV�JUHDWHU�WKDQ� ���:KDW�LV�WKH�VPDOOHVW�DEXQGDQW�QXPEHU"

N N
N N

$ � % � & �� ' �� ( ��

��� ,Q�WKH�GLDJUDP�� �LV�D�SDUDOOHORJUDP�� �
�DQG� �
PQRS ∠QRS = ��°

∠SPT = ��° PQ = PT
:KDW�LV�WKH�VL]H�RI� "∠TQR

$ % & ' (��° ��° ��° ���° ���°

��R

��R
P

Q R

S

T

��� :KLFK�RQH�RI�WKH�IROORZLQJ�KDV�D�GLIIHUHQW�YDOXH�IURP�WKH�RWKHUV"

$ ����RI���� % ����RI���� & ���RI���� ' ���RI����� ( ���RI�����

��� $OH[�(UOLFK�DQG�3DQHWK�)DUFDV�VKDUHG�DQ�RSHQLQJ�UDOO\�RI���KRXUV�DQG����PLQXWHV�GXULQJ�WKHLU
WDEOH�WHQQLV�PDWFK�DW�WKH������:RUOG�*DPHV���(DFK�SOD\HU�KLW�DURXQG����VKRWV�SHU�PLQXWH�
:KLFK�RI�WKH�IROORZLQJ�LV�FORVHVW�WR�WKH�WRWDO�QXPEHU�RI�VKRWV�SOD\HG�LQ�WKH�UDOO\"

$ ��� % ���� & ���� ' ������ ( ������

��� :KDW�YDOXH�RI� �PDNHV�WKH�PHDQ�RI�WKH�ILUVW�WKUHH�QXPEHUV�LQ�WKLV�OLVW�HTXDO�WR�WKH�PHDQ�RI�WKH
ODVW�IRXU"

x

�� � x � � ��

$ �� % �� & �� ' �� ( ��

��� :KLFK�RI�WKH�IROORZLQJ�KDV�D�YDOXH�WKDW�LV�FORVHVW�WR��"

$ % & ' (
�
�

+ �
�

× �
�

�
�

+ �
�

÷ �
�

�
�

× �
�

÷ �
�

�
�
í
�
�

÷ �
�

�
�
í
�
�

× �
�

��� 7KH�GLDJUDP�VKRZV�D�ODUJH�HTXLODWHUDO�WULDQJOH�GLYLGHG�E\�WKUHH�VWUDLJKW�OLQHV
LQWR�VHYHQ�UHJLRQV��7KH�WKUHH�JUH\�UHJLRQV�DUH�HTXLODWHUDO�WULDQJOHV�ZLWK�VLGHV
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