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Time limit: 70 minutes

Information:

® You are allowed 70 minutes for this paper, consgstf 10 questions printed on
separate sheets. For questions 1, 3, 5, 7 andyOnomerical answers are required.
For questions 2, 4, 6, 8 and 10, full solutionsrarpiired.

® Each question is worth 40 points. For odd-numberesktions, no partial credits afe
given. There are no penalties for incorrect answarsyou must not give more than
the number of answers being asked for. For questsking for several answers,
full credit will only be given if all correct answseare found. For even-numbered
guestions, partial credits may be awarded.

® Diagrams shown may not be drawn to scale.
Instructions:
® \Write down your team’s name in the space provided\eery question sheet.

® Enter your answers in the space provided aftemitigidual questions on the
qguestion paper.

® During the first 10 minutes, the four team memis@mine the first 8 questions
together, and altogether discuss them. Then theglaite the questions among
themselves, with each team member is allottedaat [ question.

® During the next 35 minutes, the four team membeitewwown the solutions of the
allotted problems on the respective question shests no further communication
discussion among themselves.

® During the last 25 minutes, the four team membenkwogether to write down the
solutions of the last 2 questions on the respecfinastions sheets.

® You may not use instruments such as protractolsylesors and electronic deviceg.

® At the end of the contest, you must hand in theekape containing all question
sheets and all scrai papers

English Version
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The Void Cube is a3x 3x 3 cube with no center pieces just holes which can be
looked through, as shown in the diagram. Constuectoss-section of the cube
passing through the verticAsB andC. Draw a picture of this cross section.
(Shade the solid part of the triang{BC in black and the hollow part in white.)

AB

Answer:
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2. There are 314 coins in 21 open boxes. In each nyowecan take 1 coin from
each of any two boxes and put them into a third bothe final move, you take
all the coins from one box. What is the maximum banof coins you can get?

Answer: coins
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3. Arright triangle with hypotenusa stands on its shorter side=1. We rotate it
sequentially three times as it is shown below.

a>h>c

-

c
If TSis a common tangent of the three arcs, &nd

Answer:
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4. Find all ordered pairs(y) of positive integers which satisfy the equation
x>+ y®=x>+18xy + y°.

Answer:
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5. Let P(x) be a polynomial of degree 3 and, x,, x, are the solutions of

P() =0, Let P(:laj‘P(_glj ) PG)_P(—:

P(0) =8, P(0) ]=9 and x, + X, + X,=35.

. + X +X, X +X
Find the value 01X2 X, 07X X 2
X]. X2 X3

Answer:
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6. The quadrilaterahBCD is inscribed in a circle with centé. ConnectAC and
BD intersecting aK. O, is the circumcenter of trianghBK and O, is the

circumcenter of triangl€DK. A line | throughK intersect the two circumcircles

atE andF respectively, and the circumcircle MBCD atG and pointH. Prove
that EG=FH .
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7. Giventhata>0, x,=a" —in where n=1, 2, 3, .... If x, =3, find the units

digit of Xy,

a

Answer:
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8. Suppose, y andz are all non-negative real numbers. keindm be the
X2 + y2 + 22+

2 4 yz + 7241 -
and respectively.
Xy+yz+z Xy+y+z

minimum possible values of

Find km+k+m.

Answer:
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Use three non-overlapping copies of a L-tetrommodnstruct a symmetric
figure. Each L-tetromino must have a common poith &t least one other
L-tetromino.

Find a solution in which the copies may be rotdtetnot reflected.

Answer:
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10. How many ways are there of placing a single L-pemo on the8x 8

chessboard so that it completely covers some madlsquares of the
chessboard?

Answer: ways




