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I nstructionsto Candidates:

1. Answer ALL questions.

2. Put your answers on the answer sheet.

3. Theuseof caculatorsis NOT allowed.



There are two positive integers, one of which is a square number. If the sum of the two
numbers is 2006 smaller than their product, find the difference between the two numbers.

2006

Find a positive integer n less than 2006 such that 2006n is a multiple of 2006+ n.
2006 n 2006n  2006+n

If Peter walks along a moving escalator at his normal speed, it takes 40 seconds to finish
riding on the escalator. If Peter walks at twice his normal speed, it takes 30 seconds to
finish riding on the escalator. How many seconds does it take for Peter to finish riding on
the escalator if he stands still on the escalator?

40
30

Let ABCD be a quadrilateral with BC =CD = DA=1, ZDAB = 135° and ZABC = 75°.
Find AB.

ABCD BC=CD=DA=1 ZDAB=135° ZABC=75° AB

In AABC, BC = 4 and ZBAC = 60°. Let | be the incentre of AABC. The circle passing
through B, | and C meets the perpendicular bisector of BC at a point X inside AABC.
Find AX.

AABC BC=4 ZBAC = 60° |  AABC B I C
BC AABC X AX

If xisarea number and —1< x<1, find the maximum value of x++/1—x? .

X -1<x<1 X+/1-%°
Given {a} and {} are arithmetic sequences (ie. a,~3,=a,~a,=3,~a,= and
b,—b =b,—b,=b,—b,=---) such that (3n+1)a, =(2n—-1)b, for all positive integers n.
|f Sn:a1+a2+...+an and Tnzbl—l-bz-i--"-l-bn,find T§

6

b 8,-8=8,-8,=8,-8=""
b~y =b,—b, = b, ~b, = - n (an+Da,=(2n-Dh,
Si-ataera, Tobebresh

A, B, G are three pointson acircle with ZAGB = 48°. The chord AB is trisected by points
C and D with C closer to A. The minor arc AB is trisected by points E and F with E
closer to A. Thelines EC and FD meet at H. If ZAHB = x°, find x.
A B G ZAGB = 48° AB C D

C A AB E F E A EC
FD H ZAHB = x° X
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Investment funds A, B and C claim that they can earn profits of 200%, 300% and 500%
respectively in one year. Tommy has $90000 and plans to invest in these funds. However,
he knows that only one of these funds can achieve its claim while the other two will
close down. He has thought of an investment plan which can guarantee a profit of at least
$nin one year. Find the greatest possible value of n. (1 mark)
200% 300% 500%
90000

Bals A, B, C, D, E are to be put into seven boxes numbered 1 to 7. Each box can contain
at most one ball. Furthermore, it is required that the box numbers for balls A and B must
be consecutive, and that the box numbers for balls C and D must also be consecutive. In
how many different ways can the balls be put into the boxes? (1 mark)
A B C D E 1 7
A B CcC D

Two concentric circles have radii 2006 and 2007. ABC is an equilateral triangle inscribed
in the smaller circle and P is a point on the circumference of the larger circle. Given that

a triangle with side lengths equal to PA, PB and PC has area a_\/B’ where a, b, c are

c
positive integers such that a and c are relatively prime and b is not divisible by the
square of any prime, find a+b+c. (2 marks)
2006 2007 ABC
P PA PB PC
a_\(fB a b c a ¢ b
a+b+c 2

A sphereis placed inside a regular octahedron of side length 6. Find the greatest possible
radius of the sphere. (2 marks)

6 2

Let [X] denote the greatest integer not exceeding X, e.g. [5.6] =5 and [3] = 3. How many

2 2 2 2
differentintegersarethereinthesequence[ 1 }{ 2 }{ 3 } [2006 }? (2 marks)

2006 [ 2006 [ 2006 2006
]

X X 56]=5 [3]=3

[X] [5.6] [3] 5006
[ 22 } { 3 } {20062} )

2006 2006 2006

How many 10-digit positive integers have all 10 digits pairwise distinct and are multiples
of 11111? (2 marks)

10 10 11111 2
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Let A= (0, 0), B = (b, 2) and ABCDEF be a convex equilateral hexagon such that /FAB
= 120°. Suppose AB // ED, BC // FE, CD /I AF, and the y-coordinates of C, D, E, F are
some permutation of 4, 6, 8, 10. If the area of the hexagon can be written in the form

mvn, where m and n are positive integers and n is not divisible by the square of any

prime, find m+n.

A=(0,0 B=(b 2 ABCDEF /FAB =
120° AB//ED BC// FE CD /I AF C DEF vy 4 6
8 10 mvn m n

n m+n
In AABC, AB = 33 cm, AC = 21 cm and BC = x cm, where x is an integer. D isa point on
the segment AB and E is a point on the segment AC such that AD =DE =EC=ycm,
wherey isagain an integer. Find x.

AABC AB=33cm AC=21cm BC=xcm X D AB
E AC AD =DE=EC=ycm y

X
If a square can completely cover atriangle with side lengths 3, 4 and 5, find the smallest
possible side length of the square.

3 45
For any positive integer n, let f(n)=70+n* and g(n) be the H.C.F. of f(n) and
f(n+1). Find the greatest possible value of g(n).
n f(n)=70+n° g(n) f(n) f(n+1)
g(n)
o : 1 1 1
Let a, a,, ..., a, be positive integers with g, <a, <---<a,. If —, —, ..., — form
a & a;
an arithmetic sequence (i.e. i—i:i—i = :i—i), find the smallest possible
aQ & & & a;
valueof a .
' e g 2
1111 11
aQ & B & a; Gy
2005 children, numbered 1 to 2005, participate in a game. 2005 cards, humbered 2 to
2006, are prepared. Each child is to be distributed one card. It is required that the number
on the card given to each child must be a multiple of the number of the child. In how
many different ways can the cards be distributed?
2005 1 2005 2005
2 2006

End of Paper
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