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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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e/ NATREME - (373)
On the plane 10 straight lines of infinite lengtle drawn. They produce a total of
n points of intersection, whene> 1. Find the smallest possible valuenof (3 marks)

—EEEAT 15 R AIARSRRS 1 8 15 YRS o SRR SUm RS L
RS - IFTAEAY 15 (EMRGRLZTE 1 2 15 ZRHNEHEE - SHHI1E9)

& L5 HINREA A2 LN o RIS AR A AT RESE - (373)

In a game there are 15 cards, numbered 1 to 1%ay®iphas to guess the number
on each card, and the 15 guesses must be diffetegers from 1 to 15. The score
of a player is the sum of the absolute errors bialguesses. Find the maximum
possible score. (3 marks)

NERUR AR AR T o AT > BIH - WA =
T RITEE 25 ~ 7R 15 5RARM - FHREEBIEY)H—{ 100 f@iry<:
T RELDRARR ? (373)

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

FREEER n > 3 f(n) BIEFYIH 12 n Frfgny s - fign - £(3)=123
f(11)=123456789101%% ; g(n) MlEfFHIH f() £ f(n) SRR -

0 : g(3)=11212%~ g(6)=1121231234123451234 =5 - [1] g(64) H % FH

7 (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)
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How many ending zeros are there in the intdge2® x 3*x...x 150°°? (5 marks)
FELL N iR X+ y+ 2 YK AT RE(E - (573)
Find the maximum possible value g y+ z in the following system of equations.

(5 marks)

xX*—(y-2z)x—-yz=0

8 8x
(G-

z2-(x-y)z-xy=0

AEAE L~ 2~ -0~ 100 HOFEH A EANFIRY S BEASH R —E a4 4 2k - 5
—flE F] 4 6 B o A L DTN R ? (573)
In how many different ways can we choose two ddffié numbers from 1, 2, ...,

100 so that one of the chosen numbers is divisiplé and the other is divisible by
67 (5 marks)

2 A=F08_ 320074 320%. 32095 ...4. 32 3+ B=3¥-3"+3°-F+...+ F- 3>

K AR B R AR AL - (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)
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BAL AR TEFAR 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 pasgedaX 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 therbheurs after noon. Final (6 marks)
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a2 QB GEEEiE USSRk £ U eU AP/ AP IS == Il ARG 2 Vi
7% T EMEE o I 1212 88888~ 454545 T EAA# , 0 7~ 1001+
123443218 " EEEE o SRATHE 2738 ERIE N T A - (677)

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 noindFthe smallest ‘repetitive’

number that is divisible by 273. (6 marks)

2si’ A— 2tanA sil+ 2 sihA— cdB= .
P { i sinA=cosB » 3k sin® A

2co$B- 2tamA coB+ 2 sfmA- coB=
HAIfE (653)
" {Zsin2 A- 2tanA silA+ 2 sihA— cdB-=

and sinA= coB , find the
2co€ B- 2tamA coB+ 2 simA— coB=

value ofsin® A. (6 marks)

& H > ABCD E4{TVUE > E & AB

Ag—EEE7S AE:EB=1:2 > F & CD

Fy-hEs > AF 22 DE A G BF %2 CEJA A E B
H - GH [ARimst &% 53 7lE8L AD A1 BC

FHZZFY M A1 N - %5 ABCD YHIFE S M
420> KEEZH 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)

R T AR ER RN -

T U =60 3K CHING ARy T/ 8 - M A TH (673)
In the calculation shown, different letters reprgse b ﬁ -I;
+
different digits. Given that U = 6, find the fivaegi cH 1 NG
number represented by CHING. (6 marks)
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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 anmesaered 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)

15. AR —EEAEA A TS N e 0 MUES a9 RIS IEE
i PUR SRR RS " OUAE s, - BIA > R 9x1x3x5=135F 9 Hyf5E - K
91354 M JUEZ8 |, ;5 1fi] 2x8x3x1=48 IiF 9 ML - #g 28314 E [ L2
Wy o FIEEZADE TS, ? (643)

A four-digit number is called a ‘multi-9 number’ mone of its digits is 0 and the

product of the 4 digits is a multiple of 9. For exyae, since9x1x3x5=135is a

multiple of 9, 9135 is a ‘multi-9 number’; sin@x8x3x1=48 is not a multiple

of 9, 2831 is not a ‘multi-9 number’. How many ‘rtitB numbers’ are there? (6 marks)

16. —{EBShR N AT AR RS A R AR I LRS- sy AN EL S - o0
e TE B L EA, - TR LB, - THZAPE 1B -
"AAERR 1AL, T RRERLIERR A 00° ) RN T BEIEAL SRR St e
90, B NIRITAE P AL - £ N LR ERINZEE (5, 6)° [A] PERAAINL
EH AR AT EE ? (773)

A robot can be instructed to move on the coordiqdé®me 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 0about the origin’. Initially, the robot is at poiR. After

pressing buttons three times, the robot is at 316w many different possibilities

are there for the position &? (7 marks)
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Study the following infor mation and answer Questions 17 and 18.

ERTTLRITAT T - BB EMTRE |-V X L-C-D-M #lf - T
ST/ 30000 ERBIFR BRI Forat + B : 2008152 R A MMVIIL ~ 1088
£ MCMLXXXVIIl ~ 700 HIE DCC - 55yt b T EIans [y g staes -

HIEACHO M BRES TP, BT : XXX EIREREYE XXX | » FfBL 30 22 T4F
W, s XX BB TIXK o RS R L 21 T AT
Weo oIV EREEREER TAL, o FILLARE T -

Positive integers can be represented by Roman msné&toman numerals are made up of
seven letters I, V, X, L, C, D, M. The table beltists the Roman numeral representations
positive integers less than 3000. For instance828@vritten as MMVIII, 1988 is written &
MCMLXXXVIII while 700 is written as DCC. A positivanteger is said to be ‘good’ if it
Roman numeral representation is still the repregemt of some integer when read ups
down. For instance, 30 is ‘good’ since XXX stillads ‘XXX when upside down; 21 is n(

the
5 Of

(272

de
Dt

17.

18.

‘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
T
M MM
Thousands
HAL
C CC | CCC| CD D DC | DCC|DCCC| CM
Hundreds
L
X XX | XXX | XL L LX |LXX |LXXX | XC
Tens
[EKAvA
_ Il 1] v Vv VI Vil VIII IX
Unit
e Uil m AR Rl L MR IR R n RIS T EOR
= o SR mAT N AR AT HESH - (373)
When read upside down, the Roman numeral repragemtaf a ‘good’ integem
becomes the Roman numeral representation of ttgam. What is the maximum
possible value of the difference betweeandn? (3 marks)
1R 20088 1E# 8 - A2 D ENFR BT R R EFRE TCy ? (573)
How many of the first 2008 positive integers haveeit Roman numeral
representation consisting of the letter ‘C'? (5 marks)
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Study the following information and answer Questions 19 and 20.

[ EE A 14T > FrhAuRs 6 1T IEAT
8= (HMEH e —AF) - iiHmEs
WA 1 BEE TP A 408 = AP
FES - REE — AR Al AT 3 E 17T AHAD -

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 adjagen
4 triangular faces and each triangular face iscaatja
to 3 square faces.

19. RITEERYIEEEH - (473)
Find the number of vertices of the solid. (4 marks)
20. SRITHEAIHERE - (677)
Find the volume of the solid. (6 marks)
24858

END OF PAPER



