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A-1 A right circularconehasbaseof radiusl andheight3.
A cubeis inscribedin the conesothatonefaceof the
cubeis containedn the baseof the cone. Whatis the
side-lengttof thecube?

A-2 Let s beary arcof theunit circle lying entirelyin the
first quadrantLet A betheareaof theregionlying be-
low s andabove the z-axisandlet B bethe areaof the
region lying to theright of the y-axisandto the left of
s. Provethat A + B depend®nly onthearclength,and
notontheposition,of s.

A-3 Let f bearealfunctionontherealline with continuous
third derivative. Prove thatthereexists a point a such
that

f@)- f'(a)- f"(a) - f"(a) 2 0.

A-4let A; = 0andA4, = 1. Forn > 2, the num-
ber A,, is definedby concatenatinghe decimalexpan-
sionsof A,,_; and A,,_, from left to right. For ex-
ampleA3 = A2A1 = 10, A4 = A3A2 = 101,
Ay = A4A3 = 10110, andsoforth. Determineall n
suchthat11 dividesA4,,.

A-5 Let F beafinite collectionof opendiscsin R? whose
unioncontainsasetE C R%. Shaw thatthereis a pair-
wisedisjointsubcollectionD,, ... , D,, in F suchthat

EC U‘?’:13D]’.

Here,if D isthediscof radiusr andcenterP, then3D
is thediscof radius3r andcenterP.

A-6 Let A, B, C denotedistinct pointswith integer coordi-
natesn R?. Prove thatif

(|AB| +|BC|)* < 8 -[ABC] +1

then A, B, C arethreeverticesof asquare Here| X Y|
is thelengthof segmentXY and[ABC(] is the areaof
triangle ABC.

B—1 Find the minimumvalueof

(x+1/z)% — (28 + 1/2%) — 2
(x+1/x)3 + (23 + 1/23)

forz > 0.

B-2 Givenapoint(a, b) with 0 < b < a, determinghemin-
imum perimeterof a trianglewith onevertex at (a, b),
oneonthez-axis,andoneontheline y = z. Youmay
assumehatatriangleof minimumperimeterexists.

B-3 let H betheunithemispherd (z,y, z) : 2° +y* +2° =
1,z > 0}, C theunitcircle {(z,y,0) : 22 + y? = 1},
and P theregular pentagorinscribedin C. Determine
thesurfaceareaof thatportionof H lying overthepla-
narregioninside P, andwrite your answelin the form
Asina + Bcos (3, whereA, B, a, 8 arerealnumbers.

B—4 Find necessarandsufiicient conditionson positive in-
tegersm andn sothat

mn—1

Y (—p)lifmi+liiml < g,

=0

B-5 Let NV bethe positive integerwith 1998decimaldigits,
all of them1; thatis,

N =1111---11.
Findthethousandtligit afterthedecimalpointof v/ N.
B—6 Prove that, for ary integersa, b, ¢, thereexists a posi-

tive integern suchthaty/n3 + an2 + bn + c is notan
integer




