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A–1 A right circularconehasbaseof radius1 andheight3.
A cubeis inscribedin the coneso thatonefaceof the
cubeis containedin the baseof the cone. What is the
side-lengthof thecube?

A–2 Let � be any arc of theunit circle lying entirely in the
first quadrant.Let

�
betheareaof theregion lying be-

low � andabove the � -axisandlet � betheareaof the
region lying to theright of the � -axisandto theleft of� . Provethat

��� � dependsonly onthearclength,and
noton theposition,of � .

A–3 Let � bearealfunctionon therealline with continuous
third derivative. Prove that thereexists a point � such
that �
	��
��������	��
������� ��	��
�
����� � ��	��
�������

A–4 Let
����� � and

�! "�$#
. For %'&)( , the num-

ber
�!*

is definedby concatenatingthedecimalexpan-
sionsof

�+*-,.�
and

�!*-,/ 
from left to right. For ex-

ample
�+01�2�  � � �3# � , �+45�$�!06�  �7# � # ,�+8��9�+4��+0:�;# � #<# � , andso forth. Determineall %

suchthat
#=#

divides
� *

.

A–5 Let > bea finite collectionof opendiscsin ?  whose
unioncontainsa set @5AB?  . Show thatthereis a pair-
wisedisjointsubcollectionC �ED ���6� D C * in > suchthat@FA�G *HJI �LK C H �
Here,if C is thediscof radiusM andcenterN , then

K C
is thediscof radius

K M andcenterN .

A–6 Let
�OD � DQP denotedistinctpointswith integercoordi-

natesin ?  . Provethatif	JR � �SR � R � P R �  UTWV �YX � � P!Z
�[#
then

�OD � DQP arethreeverticesof a square.Here R \^]_R
is the lengthof segment \`] and X � � P!Z is theareaof
triangle

� � P .

B–1 Find theminimumvalueof

	a� �b#dc �/�fehgB	��ie �b#dc �ie���gj(	�� �b#dc ��� 0 � 	a� 0 �b#dc � 0 �
for �:&�� .

B–2 Givenapoint 	k� Dml � with � T l T � , determinethemin-
imum perimeterof a trianglewith onevertex at 	k� DQl � ,
oneon the � -axis,andoneon theline � � � . You may
assumethata triangleof minimumperimeterexists.

B–3 let n betheunit hemisphereoY	a� D � DJp �rqs�  � �  �tp  �#<DQp ����u , P theunit circle oY	�� D � D �=��q��  � �  �5# u ,
and N theregularpentagoninscribedin

P
. Determine

thesurfaceareaof thatportionof n lying over thepla-
narregion inside N , andwrite your answerin theform�wvJxzy|{}� ��~6� v
� , where

�OD � DJ{rDf� arerealnumbers.

B–4 Find necessaryandsufficient conditionson positive in-
tegers� and % sothat

� *-,��� � I.� 	�g # �E�
���
�r��� �

��� * �!� ���
B–5 Let � bethepositive integerwith 1998decimaldigits,

all of them1; thatis,

� ��#=#<#=# �6��� #=# �
Findthethousandthdigit afterthedecimalpointof � � .

B–6 Prove that, for any integers � DQlEDQ� , thereexists a posi-
tive integer % suchthat � % 0 � �Y%  �Wl % ��� is not an
integer.


