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Instructionsto Candidates:

1. Answer ALL questions.

2. Put your answers on the answer sheet.

3. Theuse of calculatorsis NOT allowed.



Let a, a,, ..., a, beintegers (n>1) satisfying a +a, +---+a, =a,a,---a, = 2005. Find
the smallest possible value of n.
a a a, n>1 a+a,+---+a,=aa, a,=2005

ABC is an acute-angled triangle. D isapoint on BC such that BD: DC =2:3, whileE is

apoint on AC suchthat AE:EC=3:4. AD and BE meet at F. Find %xﬁ

FE '
ABC D BC BD:DC=2:3 E AC
AE:EC=3:4 AD BE F E><i
FD FE
Find the value of 3 o+ 22 o+ f Tt 1?0 -
1+1°+1° 1+2°+2" 1+3°+3 1+100° +100
1 2 3 100

+ + et
1+12+1% 1+22+2% 1+3*+3° 1+100% +100*

A student is given a budget of $10000 to produce a rectangular banner for a school
function. The length and width (in metres) of the banner must be integers. If each metre
in length costs $330 while each metre in width costs $450, what is the maximum area (in
m?) of the banner that can be produced?

$10000
$330
$450

On the xy-plane, find the number of triangles whose vertices have integer coordinates
(%, y) satisfying 1< x<4 and 1<y<4.

W (xy) 1<x<4 1<y<4

If mis a positive integer not exceeding 1000 and the fraction m+4 is in its lowest

2

m°+7
term, how many possible values of m are there?
m 1000 m+4 m
m°+7

A triangle has two medians of lengths 9 and 12. Find the largest possible area of the
triangle. (Note: A median is a line segment joining a vertex of the triangle to the mid-
point of the opposite side.)

9 12

Find the smallest positive integer k such that the equation 2xy — 3x—5y = k has an odd
number of positive integral solutions.
K 2xy —3x-5y =k
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10.

11.

12.
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14.

In AABC, #B = 60°, #C = 90° and AB = 1. BCP, CAQ and ABR are equilateral triangles
outside AABC. QR meets AB at T. Find the area of APRT.
AABC /B =60° /C=90° AB=1 BCP CAQ ABR AABC
QR AB T APRT

Find the number of triples (a,b,c) of real numbers such that the equation
|ax+by+cz|+|bx+cy+az|+|cx+ay+bz|=|x|+]|y|+]|z]| holds for all real numbers
XY, Z

|ax+by+cz|+|bx+cy+az|+|cx+ay+bz|=|x|+|y|+]|z|
Xy z (&, b,c

When n fair dice are thrown, the probability of obtaining a sum of 2005 and the
probability of obtaining a sum of S are both equal to a positive number p. Find the
smallest possible value of S,

n 2005 S

p S

ABCD and EFGH are sguares of side length 1, and AB // EF. The overlapped region of

the two squares has area 1_16 . Find the minimum distance between the centres of the two

squares.
ABCD EFGH 1 AB /| EF
1

16

An ant crawls along the edges of a cube with side length 1 unit. Starting from one of the
vertices, in each minute the ant travels from one vertex to an adjacent vertex. After
crawling for 7 minutes, the ant is at a distance of J/3 units from the starti ng point. Find
the number of possible routes the ant has taken.

1

7 NE

In a school there are 1000 students, numbered 1 to 1000. A group of 500 studentsis said
to be a ‘good group’ if there exists a student in the group whose number divides the
number of another student in the group, and is said to be a ‘bad group’ if otherwise. For
instance, the 500 students with numbers 1 to 500 form a ‘good group’ because 13 divides
26 and both students 13 and 26 are in the group. A ‘good student’ is a student who does
not belong to any ‘bad group’. Find, anong the ‘good students’, the one with the largest
student number.

1000 1 1000 500
500
1 500 13 26
13 26
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ABCD is a rhombus with #B = 60°. P is a point inside ABCD such that Z/APC = 120°,
BP = 3 and DP = 2. Find the difference between the lengths of AP and CP.

ABCD /B =60° P ABCD /ZAPC = 120° BP =
3 DP=2 AP CP

Let n be a positive integer. When n is divided by 902, 802 and 702, the remainders are
602, 502 and 402 respectively. Find the minimum remainder when n is divided by 2005.

n n 902 802 702 602 502 402
n 2005

5555 children, numbered 1 to 5555, sit around a circle in order. Each child has an integer
in hand. The child numbered 1 has the integer 1; the child numbered 12 has the integer
21; the child numbered 123 has the integer 321 and the child numbered 1234 has the
integer 4321. It is known that the sum of the integers of any 2005 consecutive childrenis
equal to 2005. What is the integer held by the child numbered 55557

5555 1 5555
1 1 12 21
123 321 1234 4321
2005 2005 5555

a(b-c) b(c-a)
b(c-a) c(b-a)
a(b—c) _ b(c-a) e
b(c-a) c(b-a)

=randr>0,findr.

r>0 r

Let O betheorigin, A, A, A, ... bepointson the curve y=+/x and B, B,, B,, ... be
points on the positive x-axis such that the triangles OB,A, BB,A,, B,B,A,, ... are al

equilateral, with side lengths I, , I, , I, , ... respectively. Find the value of
L+l 4+ s
o A A A y=~/x B B B X
OBA BBA BBA I,
(R 4L+l 44 g

Let X, y be acute angles such that siny = 2005cos(x+ y)sin x. Find the greatest possible
value of tanyy.
Xy siny = 2005cos(X+ y)sin X tany

End of Paper
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