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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.



1. TEEURDAEMIAR " e - DB Mg~ mE =
W THEIIHIFE S 20 ~ 7 5RAT 15 5RARME © FHKELMIEHY)H—{E 100 fgrys
T RELDRAR ? (373)

The above figure shows some ‘card pyramids’. Asashon the figure, a pyramid
with 1, 2 and 3 layers requires 2, 7 and 15 caedpectively. If we follow the
pattern to build a card pyramid with 100 layersyhmany cards are needed? (3 marks)

2. % [N ARAEE X AR B0 [1.0] = 1+ [6.9] = 671 [5] =5+ 3k

{2008} [2007} {200? { 200}7[ 20?8{ 20]07 { 2305{ 2%

— + — —+ — G4 —

1 1 2 2 3 3 200 200

HIfE - (477)

Let [X] denote the greatest integer not exceedingor example, [1.1] = 1, [6.9] =

6 and [5] = 5. Find the value of
{ ZO?Q{ ZOTZ J{ Zjo—i 21. (4 marks)
3 3 200 200

== {2

3. HATERES N 2 f(n) BIEFSIH 15 n A Esesy » Gl : f(3)=123+
f(11)=123456789101%% ; g(n) MlEFFIH fQ) £ f(n) SRR - f
0 : g(3)=11212%~ g(6)=1121231234123451234 =5 - [ g(64) H %
F? (453)
For positive integen, let f(n) be the positive integer formed by listing 1ran
order, e.g.f(3)=123 and f (11)=123456789101; let also g(n) be the positive
integer formed by listingf(1) to f(n) in order, e.g.g(3)=11212 and
0(6)=1121231234123451234. How many digits are there in the numtgg64)? (4 marks)




Bea-ls o =2 HEHERAR LNEHNEA a4, -8+ 22 - R ag - (45)

N o1 l\)lU‘l

Leta =1, a,=— anda,, =4, +2i11 for all integersn greater than 1. Find,,,. (4 marks)
n_

200803082 F FHkH 41 - TAEHZLL NI TIERRZ2ES + 5 tlE
AR 1 BHAG DU BB P AmbE > SEFT A IEEERIISEETEIK - Rk
SRR AL RN PR - BT 1 BRIG DURREIE P ARas - A
FraMmsRliIE 5 FUMEIIS2IEEEIN - W > PETEE LB R - ek
EITTHE AR RS S (AN IE 5 SIS > HEHER N 2EER

mIRER NUZEEE — KRR RS fLE: 2 (453)

20080308 contestants align in a row. Some contestare 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 ptesvorder and re-numbered with
integers from 1 onward again. Contestants whosebeusnare not multiples of 5

are eliminated. The above procedures are repeaidrnately eliminating
contestants with even numbers and with numbersinaible by 5, until only one
contestant remains. What is the number of the neimguicontestant during the first

round? (4 marks)

SR 40 B A - BERE 1 40 - i FTHIBRARE EERE R EH O
B o ZRHIERRIAIEAL > PHRAE 40 (pale EMSaintlslk - 3 e
LA K E - Hor K2R - BB HISA K BE - SEREE A AR
NROEEBREE (1 12 40 ThRyRE iy > AT RNETE fe 2 B RS TR
5t o K KT/ NATRE(H - (573)

There are 40 students in a class, numbered 1.td 14y were required to write

their class numbers on the test paper during a Adiglr collecting the test papers

after the test was over, the monitor added up Bxescnumbers written on the 40

test papers, and discovered that the sum of thes clambers is a multiple &f

wherek is a positive integer. When the teacher was toddvialue ok and the fact

that every class number written was an integer ftbrto 40, he immediately
deduced that at least 2 students had written agvotass number. Find the least
possible value ok. (5 marks)



10.

2 A=F08_ 320074 320% 3205 ...4. 32 3+ B=3"-3"+3°-F+...+ F- 3>

K AR BB AR AEL - (573)
Let A=37008_3%007; 32006 32003 ..., 32 3 andB=3"-3"+3"-3+...+ 3> 3.
Find the H.C.F. oA andB. (5 marks)

Sl 55 W BERE A VURE » E{E 3RS 270 ~ 37T ~ SIUCHT 77 + Sl HUARME
AW - [EESBIRS 500JCHT 20087T © 454 Tt B 25— [ Bl e F el 24
W > HITATLURH 2 AN R TR 2 (573)

In a certain country, there are four types of spof denominations $2, $3, $5 and
$7 respectively, and two types of banknotes of d@nations $500 and $2008
respectively. If one has one coin of each typetamdbanknotes of each type, how
many different positive amounts can be formed? &bks)

EFRIER T > RAR T R R R -

AT U =60 3K CHING AR T8 - M A T H (643)
In the calculation shown, different letters reprgse AT

different digits. Given that U = 6, find the fivaegi P U |

number represented by CHING. cHING (6 marks)
TE A e 200 mAEGE - §UER R GG BRI —EER - B

BR A DL x m/sHEIE A/ 7E » TER BLL S mISHEIE A/ E - &5 Wi ERAEfE

K > M RN A S A HOEEAER =2 = 5 S BRI
BRIRBIIE#E () 5 7100 0 AESEREEIE N 50% - 755k A T 2200 mig HORE R

1m/s: 3K x e (BRIAPIEATIEEAGT < ) (673)

A B

In the above figure, there is a track of length 2Q0At each of the two ends of the
track there is a barrier and a ball. Initially, Ib&lmoves to the right at m/s while
ball B moves to the left at 5 m/s. Whenever the two badlide, they immediately
move in the opposite direction with speeds redumetivo-thirds; whenever a ball
hits the barrier, it also turns immediately to maveéhe opposite direction but with
the speed increased by 50%. If the speed ofA@l1l m/s after it has travelled a
total distance of 2200 m, find (The radius of the ball is negligible.) (6 marks)
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11, —HgatRes ~ — R/ NEAT— e % B AE— CRIE RO LU TR - BT
APREE ~ ANEAIE L BURIE ~ R 6 HEAT MR 9 WRBLRSERS LAy ICR,
X HEPEEHEEAAE M 2 BpAE -~ ISV NEAE N 3 FRfHiE ~ /NS
B AR TR AR A n/NEFAHE © SKkn - (653)

On a straight road a taxi, a minibus and a bus weach travelling at constant
speeds. The taxi, the minibus and the bus pasgeiheX on the road at noon, 6
pm and 9 pm respectively. Furthermore, the taxi thetbus at 2 pm, the taxi met
the minibus at 3 pm and the minibus met therbbeurs after noon. Fina (6 marks)

12. HZHEE TR 3x 3 RAIGHY SIS HE [ 1 & 9 il
TSR {E AH AR A Y S B e R A B RS 1 e
A 2 DRI 5 0E 7 (653)

The numbers 1 to 9 are to be filled into the raals of the

3x 3 table in the figure in a way such that numbers in
adjacent cells must have an H.C.F. of 1. In how ynan
different ways can we fill in the numbers? (6 marks)

13. FHEGE I 20 B — S AP TR AR > o 2 DA R

% (673)
In how many different ways can a pair of paradlelgonals be chosen in a regular
20-sided polygon? (6 marks)

14. /NEA W BERLEORIEE IR T - Mo B LUE iR T AU BRI H
Wrpey T H e E T H L /NR 100 > JIEL O BERA(L (B4 2 3 8 HIFEE
108, ) o fEEeE L 6, KT 9, AYTEI AT AAAHBERELA - iy H AR A
8 > HEIE 2 DRE AR R T 12{8 i R %8 ? (Wi
SR Tk o g R st e e T B A R B GO e T Y S T A8
FARR > QeI s F—R Gk o i "6, A1 T 9, miRAHR - ) (673)

Ivana has a red die and a blue die, and she pdamsetthem to display the ‘day’ of

the date every day. When the ‘day’ is smaller tdén the tens digit will be

displayed as ‘0. (For example, ‘08’ is displayed 8th March.) Assuming that

faces marked ‘6’ and ‘9’ can be used interchangeabid that only one digit may

be written on each face, in how many different wegs she write the digits on the

total of 12 faces on the two dice? (Two ways anmeswtered to be the same if the

dice can be rotated so that corresponding facekeotlice of the same colour are

marked with the same digits. The digits ‘6’ and &¢& regarded to be the same.) (6 marks)
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16.

&+ - ABCD &7 TVUiZ/ > E 2 AB

A—BE7S AE:EB=1:2 > F & CD

Fy-REs > AF 22 DE A G BF %2 CEJA A E B
H - GH [ARimst &% 53 7lEL AD F1 BC

FHZZFY M A1 N - %5 ABCD [YHIFE S M
420> KEEZE AR - H (643)

In the figure ABCD is a parallelogramE N
is a point onAB such thatAE:EB=1:2,

F is the mid-point oCD, AF meetsDEat p
G andBF meetsCE atH. When produced

on both sidesiGH meetsAD atM andBC

at N. If the area oABCD is 420, find the
sum of the shaded areas. (6 marks)

—{lE AN T ARGE R s AR AR T _ERS ) o EHA BN - o
e TE B LA, - TR LB, - THZAPE 1R -
"AAER 1AL T RRERLIEER A 00° ) RN T BEIEAL SRR St e
0, M NIRITAE P AL - £ N LR ERINZESE (5, 6)° [A] PERAAINL
EH AR AT EE ? (753)

A robot can be instructed to move on the coordimdé®e via a remote control.

There are six buttons on the remote control, nanignslating 1 unit upward’,
‘translating 1 unit downward’, ‘translating 1 und the left’, ‘translating 1 unit to

the right’, ‘rotating clockwise through 90about the origin’ and ‘rotating
anticlockwise through 90about the origin’. Initially, the robot is at poiR. After

pressing buttons three times, the robot is at X316w many different possibilities

are there for the position & (7 marks)



MBALUT &R » RIREIZESS 17 FI5E 1858 -

Study the following infor mation and answer Questions 17 and 18.

IEREET DI SR - #EREFHEEMTR 1>V - XL~ C-D M #& - ~
AU/ 30001 IERREITRE IS BT - B4l - 200817~ MMVIIL ~ 1988
£ MCMLXXXVIIl ~ 700 [ DCC » 35 A8y 2ona b AR SRR -
RIS AR A RS T ird, - BIA - XXX EEE R T XXX FTLL 30 2 T 4F
By XX EHEE R TIXX ) AR R B TRl ATl 21 g ThF
By oo IV EEERE T AL > FTRLAANE T, -

Positive integers can be represented by Roman m@sné&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 instance828@vritten as MMVIII, 1988 is written as
MCMLXXXVIIl while 700 is written as DCC. A positiventeger is said to be ‘good’ if its
Roman numeral representation is still the repregiemt of some integer when read upsjde
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] v Vv VI VIl 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. {EE 2008 E4 8 - A 2 A EHE S By Fon & a8l 78R ? (573)
How many of the first 2008 positive integers haveeit Roman numeral
representation consisting of all 7 letters? (5 marks)
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MBICA &R - AREREIESS 197055 205K -

Study the following information and answer Questions 19 and 20.

[ EE A 14T > FrhAuRs 6 1T IEAT
8(HE=rAE (HMEHE=AF) - iiEmEs
WA 1 BRE TP A 406 = AP
AR - i EHE = AR AR 3 =TT AR -

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 iscaxatja
to 3 square faces.

19. RITEERYIEEEH - (473)
Find the number of vertices of the solid. (4 marks)
20. FHEEIHS ERE E AN > Mg DT 2 (473)
In how many ways can we choose two adjacent faces the solid? (4 marks)
24858

END OF PAPER



