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Section I:
In thissection, there are 12 questions, fill in the correct answersin the spaces
provided at the end of each question. Each correct answer isworth 5 points.

1. Let O,0, be the centers of circleS ,C, in a plane respectively, and the circles
meet at two distinct pointé, B. Line O, A meets the circl&€, at pointR , and line
O,A meets the circleC, at pointP,. Determine the maximum number of points
lying in a circle among these 6 points A, B) , O,, B and P, .

Answer:

2. Suppose thas,b,c are real numbers satisfyiag+b*+c®=1 anda®+b®+c*=1.
Find all possible value(s) ad+b+c.

Answer:

3. In triangleABC as shown in the figure belowB=30,AC=32.D is a point orAB, E
is a point oMAC, F is a point orAD andG is a point orAE, such that triangleBCD,
CDE, DEF, EFG andAFG have the same area. Find the lengtRof

Answer:

4. The plate number of each truck is a 7-digit numbleme of 7 digits starts with zero.
Each of the following digits: 0, 1, 2, 3, 5, 6, Mda can be used only once in a plate,
but 6 and 9 cannot both occur in the same platee plates are released in ascending
order (from smallest number to largest number §l ao two plates have the same
numbers. So the first two numbers to the last aeeliated as follows: 1023567,
1023576, ..... , 9753210. What is the plate nurobéhe 7,000" truck?

Answer:




5. Determine the number of ordered pafrsy) of positive integers satisfying the

equationx? + y? —16y = 2004.
Answer: pair(s).

6. There are plenty of 2x5 -~ 1x3 small rectangles, it is possible to form new
rectangles without overlapping any of these smaditangles. Determine all the
ordered pairs(mn) of positive integers wher€<ms<n, so that nomxn
rectangle will be formed.

Answer:

7. Fill nine integers from 1 to 9 into the cells oétfollowing 3x 3 table, one number in
each cell, so that in the following 6 squares (gg&e below) formed by the entries
labeled with * in the table, the sum of the 4 esdtrin each square are all equal.

* * * * * * *

* * * * * * * * * *

Answer:

8. A father distributes 83 diamonds to his 5 son®ating to the following rules:
(i) no diamond is to be cut;
(i) no two sons are to receive the same numbdiamonds;
(i) none of the differences between the numhbmrdiamonds received by any two
sons is to be the same;
(iv) Any 3 sons receive more than half of totardonds.
Give an example how the father distribute the diaaso to his 5 sons.

Answer:




9. There are 16 points in4x 4 grid as shown in the figure. Determine the largest
integern so that for anyn points chosen from these 16 points, none 3 of tt&m
form an isosceles triangle.

Answer:

10.Given positive integerx andy, both greater than 1, but not necessarily differen
The productxy is written on Albert’'s hat, and the sux# y is written on Bill’s hat.

They can not see the numbers on their own hat. Tihey take turns to make the
statement as follows:
Bill: “ 1 don’t know the number on my hat.”
Albert: “ I don’t know the number on my hat.”
Bill: “I don’t know the number on my hat.”
Albert: “Now, | know the number on my hat.”
Given both of them are smart guys and won't ligedaine the numbers written on
their hats.

Answer: Albert's number = , Bill's numbrer

11.Find all real number(sx satisfying the equatiof( x+1)% = x3, where {y} denotes
the fractional part ofy , for example {3.1416....}= 0.1416.....

Answer:

12. Determine the minimum value of the expression
X2 + y2 +522 -Xy—-3yz—-xz+3x-4y+7z,
where x, y and zare real numbers.

Answer:




Section Il: Answer the following 3 questions, and show youradedl
solution in the space provided after each questarite down the question
number in each paper. Each question is worth 26tgo0i

1. A sequence(xl,xz,--- xm) of mterms is called an OE-sequence if the following t
conditions are satisfied:
a. for any positive integet<i <m-1, we havex < x,,;
b. all the odd numbered terms, x,, X, ...are odd integer, and all the even
numbered termsx,, x,, Xs,... are even integer.

For instance, there are only 7 OE-sequences innvthi largest term is at most 4,
namely, (1), (3), (1,2), (1,4), (3, 4), (1, 2,&@8) (1, 2, 3, 4).

How many OE-sequences are there in which the latgess are at most 20?
Explain your answer.



2. Suppose the lengths of the three sidesMBC are 9, 12 and 15 respectively. Divide
each side intan (= 2) segments of equal length, with-1 division points, and let S
be the sum of the square of the distances from efcB vertices of AABC to the
n—1 division points lying on its opposite side.

If Sis an integer, find all possible positive igéen, with detailed answers.



3. Let ABC be an acute triangle withB=c, BC=a, CA=b. If D is a point on the sid8C,
E andF are the foot of perpendicular frobh to the sidesAB and AC respectively.
LinesBF andCE meet at poinP. If AP is perpendicular t8C, find the length oBD
in terms ofa, b, ¢, and prove that your answer is correct.



