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Instructionsto Contestants:

1. ARLHLEE 2078 » #4535 10047 -
There are 20 questions in this paper and the sotak is 100.

2. BREFAHEVISL - ANBWIFT AR R -

Unless otherwise stated, all numbers in this papein decimal system.

3. BREFRHEIIS - FTAB AL B - TR - Nz IUE
Unless otherwise stated, all answers should bengivexact numerals in their simplest form.
No approximation is accepted.

4. HFTHEE SR/ AEARIE E 20 b o ARG -
Put your answers on the space provided on the arsgweet. You are not required to hand in
your steps of working.

5. NrHEARIER -

The use of calculators is not allowed.

6. ARG EA— IR LG -

The diagrams in this paper are not necessarily mitavecale.
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A positive integer is said to be ‘repetitive’ ifaan be formed by repeatedly writing

some other positive integer two or more times. &ample, 1212, 88888, 454545

are ‘repetitive’ while 7, 1001, 12344321 are nbn Is a positive integer for which

10n is ‘repetitive’, find the smallest possible valoen. (3 marks)
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20080308 contestants align in a row. Some contisstae eliminated with the
following procedures. First number each contestattt integers starting from 1 in
ascending order, and all contestants with even eusnlare eliminated. The
remaining contestants are then aligned in the pusvorder and re-numbered with
integers from 1 onward again. Contestants whosebawsmare not multiples of 5

are eliminated. The above procedures are repeaikernately eliminating
contestants with even numbers and with numberslingtible by 5, until only one
contestant remains. What is the number of the n@ngacontestant during the first

round? (4 marks)
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Let [X] denote the greatest integer not exceedingor example, [1.1] = 1, [6.9] =
6 and [5] = 5. Find the value of

] 2,202
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Suppos _1 anda, :anfl—; for n>1. Find .
&, 6 00

n(n+1)(n+ 2)

& > ABCD /&1FE 5JF ~ CDE 2 E A% = A
(EZEFA) - 3K sinZAEB -

In the figure ABCD is a square whil€DE is a right-

angled isosceles triangle with right angleEatFind D

sin LAEB.
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(473)
(4 marks)
(473)
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Consider the four concyclic points B, C, D on the coordinate plane, wheBe=
(17,3),C = (9/-9) andD = (-1,15). If the shortest of the lengths of the segsien

AB, AC andAD is x, find the greatest possible valuexof

& 1 - BCDEF & &N £ 11:%
J& » CB Bl EF JERMBACHY A 75
ZEAC = 30 - ZEDF = 36 -
/BDC = 40 - /DBC = x* H
DE =3DC » KX o

In the figure, BCDEF is a cyclic

pentagonCB and EF are produced B X
to meet atA. If Z/EAC = 30,

</EDF = 36, «BDC = 40C°, «DBC

= x° and DE =3DC, find x.

(5 marks)
(573)
400 D
C
(5 marks)
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It is known thatm is a real number. If the four real roots of theua@pn
x* —20x*+m= 0 are four consecutive terms of an arithmetic segeiefind the
value ofm. (5 marks)
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An upright conical container placed on the grounduil of

water. If holes are drilled on the side of the comater

above the cone will flow away from each hole at shene

uniform speed until the water level falls below ti@e. If a

hole is drilled 10 m above the ground, water flovil stop

54 minutes after the drill. If one hole is drilled each of

10 m and 12 m above the ground at the same tim&rwa

flow will stop 46 minutes after the drill. Find thesight of

the cone (in metres). (5 marks)
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A teacher and 100 students join a game. The ruéss ifollows. One question is

asked each time; those answering it wrongly armaieéted and the rest proceeds to
answer the next question. The game ends when #obde is eliminated or if all

students are eliminated. Whenever the teacher asanguestion correctly, he gets

a bonus equal to 1000 dollars multiplied by thecpmetage of wrong answers

among students answering that question. Given ttitgame ends after three
guestions are asked and the teacher gets a totastwdn dollars, find the greatest

possible value of. (5 marks)
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In how many different ways can we choose two ddffe numbers from 1, 2, ...,

100 so that there exists a multiple of 4 as wel aultiple of 6 among the chosen
numbers? (5 marks)

12. &=
2co$B- 2tamA coB+ 2 sfm- coB=

A& arvb B a—vb EFT: - Hrb afll b BABE - (63)
" {Zsin2 A- 2tanA siM+ 2 sihA- cdB=

2co$ B— 2tamA coB+ 2 sfmA- cdB=
values ofsin® A in the forma++/b or a—+/b, wherea, b are rational numbers. (6 marks)

B {2sin2A— 2tamA sit+ 2 sihA- c0B= | o oo e ae

, find the sum of all possible
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Five children are numbered 1, 2, 3, 4, 5. In hownynaays can the children be
seated in a row from left to right so that if weooke any three children, their
numbers read from left to right do not form antaretic sequence? (6 marks)
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FTSEsTaess "1, BEANDR T2, i93HE - (673)
Find the number of 25-digit positive integers dJgiigy the following two
conditions:

* The digits of the integer consist of exactly 20iegmf ‘1’ and 5 copies of ‘2".

* If we remove the ladt digits from the integer (wheteis any positive integer
less than 25), the resulting integer has at lemastany ‘1's as ‘2's. (6 marks)
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The length (in cm) of each side of a right-angteengle is an integer. If its
perimeter ik cm and its area iskznt, find the sum of all possible valueslof (6 marks)

16. HFHRIEEH n - 3 f(n) WIEFYIH 12 n SRR » fian - £(3)=123-
f(11)=123456789101%% ; g(n) MlEfFHIH f() £ f(n) FHSAYLREE -
a0 g(3)=11212:~ g(6)=1121231234123451234 %5 - 3k g(20) =LA 99
BRI - (773)
For positive integen, let f (n) be the positive integer formed by listing 1rtan
order, e.g.f(3)=123 and f (11)=123456789101; let alsog(n) be the positive
integer formed by listingf(l) to f(n) in order, e.g.g(3)=11212 and
0(6)=1121231234123451234. Find the remainder wheg(20) is divided by 99. (7 marks)
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Study the following infor mation and answer Questions 17 and 18.

IEREET DI RS - SR FHEMFR 1>V - XL~ C-D M #& - ~
AU/ 30001 IERREIRE IS B 7o - B4l - 200817~ MMVIIL ~ 1988
£ MCMLXXXVIIl ~ 700 HI[f5 DCC » 35 A 8y Fonal b M ARG,
RIS AR A RS T ird, - BlA - XXX EEE R T XXX ) FTLL 30 2 T 4F
By XX EHEE R TIXX o AR E B ol ATl 21 g Thr
By o IV EEERE T AL > FTRLAAE TR -

Positive integers can be represented by Roman mlsné&oman numerals are made up of|the
seven letters I, V, X, L, C, D, M. The table beltists the Roman numeral representations of
positive integers less than 3000. For instance828Qvritten as MMVIII, 1988 is written as
MCMLXXXVIIl while 700 is written as DCC. A positivanteger is said to be ‘good’ if its
Roman numeral representation is still the represem of some integer when read upside
down. For instance, 30 is ‘good’ since XXX stillags ‘XXX’ when upside down; 21 is not
‘good’ since XXI reads ‘IXX" when upside down, no#presenting any integer; and 4 is not
‘good’ since IV readsAl’ when upside down.

1 2 3 4 5 6 7 8 9
Tz
M MM
Thousands
HAL
C CC | CCC| CD D DC | DCC|DCCC| CM
Hundreds
+{iz
X XX | XXX | XL L LX |LXX |LXXX | XC
Tens
[EKAvA
_ Il 1] \Y Vv VI VI VIII IX
Unit
17. f£15 2008{HE# 8 H2 0 s, ? (473)
How many of the first 2008 positive integers arecd’? (4 marks)
18. 1Ep 2008{d I+ - 2% D EFESE TR E TR TCy 2 (573)
How many of the first 2008 positive integers haveeit Roman numeral
representation consisting of the letter ‘C’? (5 marks)

7
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Study the following infor mation and answer Questions 19 and 20.

[ EE A 14T > FrhAuRs 6 1T IEAT
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The solid in the figure consists of 14 faces,
including 6 squares and 8 equilateral trianglesh(bo
the top and bottom faces are triangles). Each efige
the solid has length 1, each square face is adjazen
4 triangular faces and each triangular face iscaaja
to 3 square faces.

19

20.

e fEATRE T DA T - B M =P B B 1 2 8~ AL
FEH LRI E 9 & 14 - ERHEHS I AREREUH AR - HIHENE
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A die can be made from this solid. We write the bems 1 to 8 on the eight
triangular faces and the numbers 9 to 14 on thesgidare faces. Given that the
probability of obtaining a particular face is ditg@roportional to its area, what is

the probability that a prime number is obtained wttee die is thrown? (5 marks)

DVA 0L 2 (673)

Find the volume of the solid. (6 marks)
2850

END OF PAPER



