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A-1 A rectangle HOM F', hassidesHO = 11 andOM =
5. A triangle ABC hasH astheintersectiorof theal-
titudes,O the centerof thecircumscribecircle, M the
midpointof BC, and F' thefoot of thealtitudefrom A.
Whatis thelengthof BC'?

A-2 Players1,2,3,... ,n are seatedarounda table, and
eachhasa single penry. Playerl passes penry to
player 2, who then passeswo penniesto player 3.
Player3 thenpasse®nepenry to Player4, who passes
two penniegso Player5, andso on, playersalternately
passingone penry or two to the next playerwho still
hassomepennies. A playerwho runsout of pennies
dropsout of the gameandleavesthetable. Find anin-
finite setof numbersn for which someplayerendsup
with all n pennies.

A-3 Evaluate
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A-4 Let G be a groupwith identitye and¢ : G — G a
functionsuchthat

$(91)9(92)8(93) = P(h1)p(h2)p(hs)

wheneer g1gog3 = e = hyhshz. Prove thatthere
exists an elementa € G suchthaty(z) = ad(x)
is a homomorphism(i.e. ¥(zy) = ¥ (z)y¥(y) for all
z,y € G).

A-5 Let N,, denotethe numberof orderedn-tuplesof posi-
tiveintegers(ai,as, . .. ,a,) suchthatl/a; + 1/a2 +
...+1/a, = 1. DeterminewhetherN, is evenor odd.

A-6 For a positive integern andary real numbere, define
xy, recursvelyby zo = 0, 21 = 1, andfor k > 0,
ctpr1 — (n— k)xy
kE+1

Fix n andthentake ¢ to be the largestvaluefor which
Znt+1 = 0. Findzy, in termsof n andk, 1 < k < n.

Th+2 =

B-1 Let {z} denotethe distancebetweenthe real number
x andthe nearesinteger For eachpositive integer n,
evaluate

Fa= X mint(g) ()

(Heremin(a, b) denotegheminimumof a andb.)

B-2 Let f beatwice-differentiablereal-valuedfunctionsat-
isfying

f@) + f"(z) = —zg(2) f' (2),

whereg(z) > 0 for all real z. Prove that|f(z)| is
bounded.

B-3 For eachpositive integern, write thesum_" _, 1/m
in theform p,, /¢, wherep,, andg,, arerelatively prime
positive integers. Determineall n suchthat5 doesnot
divide ¢,.

B—4 Let an, », denotethe coeficient of 2™ in the expansion
of (1 + = + z2)™. Provethatfor all [integers]k > 0,

L
0< (=1)ap—;; < 1.
i=0
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B-5 Provethatfor n > 2,

nterms n —1terms
2 2
227 = 2% (mod n).

B—6 Thedissectiorof the 3—4—5triangleshovn belaw (into
four congruentighttrianglessimilarto theoriginal) has
diameter5 /2. Find the leastdiameterof a dissectiorof
this triangleinto four parts. (The diameterof a dissec-
tion is the leastupperboundof the distancedetween
pairsof pointsbelongingto the samepart.)



