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I nstructionsto Candidates:

1. Answer ALL questions.

2. Put your answers on the answer sheet.

3. Theuseof calculatorsisNOT allowed.



Let ABCDEFGH be a rectangular cuboid. How many acute-angled triangles are formed
by joining any three vertices of the cuboid?

ABCDEFGH

A collector has N precious stones. If he takes away the three heaviest stones then the
total weight of the stones decreases by 35%. From the remaining stones if he takes away

the three lightest stones the total weight further decreases by 1—53 . Find N.

N
35% =
N

Denote by [a] the greatest integer less than or equal to a. Let N be an integer, x and y be

X]+2y=N+2
numbers satisfying the simultaneous equations [X+2y " . Find x in terms of N.
[y]+2x=3-N
a [a] N X oy

[X]+2y=N+2
{[y]+2x:3—N

A palindrome is a positive integer which is the same when reading from the right hand
side or from the left hand side, e.g. 2002. Find the largest five-digit palindrome which is
divisible by 101.
2002
101

3 .4 . 2004
1+21+3 21+3+4l 2002! + 2003! + 2004! °

3 N 4 et 2004
1+21+31 21431+ 4l 2002! + 2003! + 2004!

Evaluate

it (a-Db)(b-c)(c-a) 2004 find a N b N c

(a+b)(b+c)(c+a) 2005’ a+b b+c c+a’
(a-b)(b-c)(c-a) 2004 a N b N c
(a+b)(b+c)(c+a) 2005 a+b b+c c+a

Let D be a point inside triangle AABC such that AB=DC, Z/DCA=24°, /DAC =31°
and ZABC =55°. Find ZDAB.

D AABC AB=DC «ZDCA=24° /DAC=31°
ZABC = 55° /DAB
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It is known that 999973 has exactly three distinct prime factors. Find the sum of these
prime factors. (1 mark)

999973 1

A person picks n different prime numbers less than 150 and finds that they form an
arithmetic sequence. What is the greatest possible value of n? (2 mark)

n 150

Given a positive integer n, let p(n) be the product of the non-zero digits of n. For
example, p(7)=7, p(204) =2x4=8, etc. Let S=p(D)+ p(2)+---+ p(999) . What is

the largest prime factor of S? (1 mark)
n p(n) n
p(7)=7 p(204)=2x4=8
S=p@)+ p(2)+---+ p(999) S 1
1 1 1
= + + o4 A
1 1 1 B
B= + et
1003x 2004 1004 x 2003 2004 x1003
1 1 1
A=—+ fob————
1x2 3x4 2003x 2004 A 1
1 1 1 B

B= + e — =
1003x 2004 1004 x 2003 2004x1003

Find the number of 6-digit positive integers abcdef satisfying the following two
conditions:

(@ Eachdigitisnon-zero.

(b) axb+cxd+exf iseven. (2 mark)
abcdef
(@
(b) axb+cxd+exf 1
Find the area enclosed by the graph x*+ y* =| x|+ y| on the xy-plane. (2 marks)
Xy X +y =|x]+]y| 2

Determine the number of ordered pairs of integers (m,n) for which mn>0 and
m’ +n° +99mn = 33°. (2 marks)

mn>0  m’+n’+99mn =33 (m,n) 2



15. A natural number n is said to be lucky if 2" and 2" have the same number of

16.

17.

18.

19.

20.

significant figures when written in decimal notation. For example, 3 is lucky since
22 =0.125 and 2* =0.0625 have the same number of significant figures. On the other

hand 27> = 0.03125 has one more significant figure than 0.0625, so 4 is not lucky. Given
that log2=0.301 (correct to 3 significant figures), how many lucky numbers are less

than 20047 (2 marks)
n 2" 2" n
2°=0125 2°%=0.0625
3 2°=0.03125 0.0625
4 log2=0.301 3
2004 2

A positive integer n is said to be good if 3n is are-ordering of the digits of n when they
are expressed in decimal notation. Find a four-digit good integer which isdivisible by 11. (2 marks)

n 3n n
n 11 2

From any n-digit (n>1) number a, we can obtain a 2n-digit number b by writing two

copies of a one after the other. If % is an integer, find the value of thisinteger. (2 marks)
a
b
n a n>1 a 2n b —
a
2
Find the sum of all x such that 0< x <360 and cos12x° =5sin3x°+9tan® x°+cot®x°. (2 marks)
0<x<360 cosl2x°=5sin3x°+9tan’x°+cot*x° X 2

ABC and GBD are straight lines. E isapoint on CD produced, and AD meets EG at F. If

/CAD = ZEGD, EF =FG, AB:BC=1:2 and CD:DE=3:2, find BD: DF . (3 marks)
ABC GBD E CD AD EG F ZCAD =
/EGD EF=FG AB:BC=1:2 CD:DE=3:2 BD: DF 3

For any positive integer n, let f(n) denote the index of the highest power of 2 which
divides n! , eg. f(10)=8 since 10!=2°x3'x5°x7 . Find the value of

fO+f(2)+--+ f(1023) . (3 marks)
n f(n) n! 2
10! = 2°x3* x5 x 7 f(10)=8 f@+f(2)+---+ (1023) 3
End of Paper



