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Instructions to Contestants:

1 ARG 208 > #8570 100 75 -

There are 20 questions in this paper and the total score is 100.

2. ERESHIFEIISL - AGNIRTH B R -

Unless otherwise stated, all numbers in this paper are in decimal system.

3. BREFSHEVISL > AT B2 D B BRI R - WAL R - AT O -

Unless otherwise stated, all answers should be given in exact numerals in their simplest form.
No approximation is accepted.

4. USSR ES U E RN - HE A TR -

Put your answers on the space provided on the answer sheet. You are not required to hand in
your steps of working.

5. MMGBEHETELE -

The use of calculators is not allowed.

6. ARG EA—E IR LBHE -

The diagrams in this paper are not necessarily drawn to scale.
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Questions 1 to 4 each carries 3 marks.

Lo HEuh RO ) Y 2003 4F 3 H 14 FIRIL < 2009 42 3 F 14 H (BHN) 2 T HER
CORHE ) RILANHEFRIRGEH o PSRRI ) N RAE RN RGBS H AR
—7

The website ‘Mathematical Database’ was founded on 14th March 2003. On Saturday 14th
March 2009, ‘Mathematical Database’ celebrates its 6th anniversary. In which year will

‘Mathematical Database’ next celebrate its anniversary on a Saturday?

2. AT AR R KO - RZ T — R BRER IEME A — Froe e A FHKIYE TS - EH
FIRELAREIL K 8 JUHUERS UK RGBEEZ N, - Baebioke sl - FHIb e a HAsA
MO I B KR H e % v 2 VeI RN 2

The following table lists the water charges of a city. A barber shop in the city is next to a
bookstore which does not consume any water. The owner of the bookstore decides to sell
water to the barber shop at a price 8 dollars per cubic metre. Assume that there is no cost for
the bookstore except the water charges, what is the maximum possible monthly profit (in
dollars) for the bookstore by selling water?

H 7Kg 2= Table for monthly fee of water supply
B L0 72K i T || The first 10 CUDIC MELIES.cvvvveeeeeeeeeeeeeeeeereeens Free

K203 Sk 372K 290 || The next 20 cubic metres ...2 dollars per cubic metre
R30Sk 372K 5IC || The next 30 cubic metres ...5 dollars per cubic metre
KA0 TSk L SPK 9 JC || The next 40 cubic metres ...9 dollars per cubic metre
................... DIEIFIL IR 5T || wovoevveeveveeann. 15 dollars per cubic metre thereafter

3. WA AAEIEEIE - WA T E TR A = I o Pt nTRH 2 A (AN [F] Y
=7 (HEESER = AP sE—E  =m)E - )
If one is allowed to take three vertices from a given regular hexagon to form a triangle, how

many different triangles may be formed? (Two triangles are regarded to be the same if they are
congruent.)
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When two cubes with side lengths 2 and 3 are stuck together, what is the minimum possible

surface area of the resulting solid?

BSERSE FH4IS-

Questions 5 to 8 each carries 4 marks.

5. R m RETER - m TR a0 OB A 8 » B m % DA T
fit 2

Let m be a two-digit positive integer with sum of digits n. If the sum of digits of n is 8, how

many different possible values of m are there?

6. [E > D& BC % o E & CBAER AD R )
54 o A ZDEC =40° [ LZEBC =50° > 3R f;f; '

In the figure, D is a point on BC and E is the image of C

under reflection across the line AD. If ZDEC = 40° and
BC E

ZEBC =50°, find —.
DC Y
50° @ C

D

B

7. FIEAESRA DI THERIE T 2% o (2 BB AR LIS BT IR EL 9 » AR ERIE
SR EROBERE > EME S - BATT IR (AR E A 2009 R SRR R
B EES -

Alan wrote the number 2**%

on the board in decimal notation. He then computed the sum of
digits of the number on the board and then multiplied by 9. After that he erased the number on
the board and replaced it by his answer. If this process is repeated 2009 times, what would be

the number that eventually appeared on the board?

8.  ARWIALIEREB RS 3240 - jfiHrh— iy 552 = (8B P8 - SRIET % -

The product of three two-digit positive integers is 3240. One of the integers is equal to the
mean of the three numbers. Find this mean.
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Questions 9 to 12 each carries 5 marks.

10.

1.

@ ABCD j22 =5 1712 - E~F~ G~
H 535& AB ~ BC ~ CD 1 DA FIYEL » {15

N A E
AE=4-BF=5-CG=8DH=11-2% EGHl B
FH %S K - 35 AKFG WS AKEH ik K F
M kRS> Kke H

In the figure, ABCD is a rhombus with side length

17. E, F, G, H are points on AB, BC, CD and DA

respectively such that AE =4, BF =5, CG = 8 and

DH = 11. Let EG and FH intersect at K. If the area D G
of AKFG is k times that of AKEH, find k.

PAAFAERSS 11111111 PYRIERERE T 1) T2 L T+ sRAGHECA R IERE8 > 1]
A1 0 PP AT DAAEE] 1111+1111=2222 F1 1+11+1+414114+1=26 - 0] LS AR TE
BOOIRES TS, o SKRPTE AL TP, 2 e

From the number 11111111, one is allowed to insert the symbol ‘+’ between two consecutive
I’s to form various positive integers. For instance, one may get 1111+1111=2222 and
1+114+1+14+11+1=26. Positive integers which can be formed in this way are said to be

‘good’. Find the sum of all ‘good’ three-digit numbers.

POEAERE TP 3x3 kSR EAE S IR — (48 (CFRTEE) -
bRt > IRCSRUE LT TR TR - S BRSENTAR I A A A A Y B
B ETIREFRIERIIUEBE L FTE m > 3K m B NATRESE -

Cherry filled every cell of a 3xX3 grid in the figure with a positive integer

(repetition is allowed). After that, she computed the sum in each row and

column and found that these six sums are pairwise distinct prime numbers.
If the sum of the nine numbers in the grid is m, find the smallest possible

value of m.
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AEHIHBRIEL - OOos3oood
The figure shows a division, but some digits are left out. L % 0[]
Find the six-digit dividend. 101 9
1]
BN

BI3EF167E > FEH6T -

Questions 13 to 16 each carries 6 marks.

13. 3RO E 1 ZHATEIIREE 2009 82l -
Find the sum of all irreducible fractions between 0 and 1 whose denominator is equal to 2009.

14, 5 [x] A x BB REER > BIAT[1.11=1~ [6.91 =6 FI[5] =5 ° /IME&#E 1 — {18
M IR b SR L) 0] W <5 0 N M - S M i
/INFTHEfE
Let [x] denote the greatest integer not exceeding x. For example, [1.1] =1, [6.9] = 6 and [5] =
5. Sharon has chosen a positive number M and she finds that the value of z :[;]2 is always
less than M whenever a, b are positive numbers satisfying [a] # [b] . Find the smallest possible
value of M.

15. WUEREHERIERE n 594 a,,, =a, > AIEMER K OSEHEI] g, q,, . B’J—ﬂiﬁlﬁﬂ > Bl

L 3,4, 1, 3,4, 1, 3,4, WY EEIE 3 o A MBS IR R 1 2 3
4805 0 HiNEIE 62
If an infinite sequence a,, a,, ... satisfies a,,, =a, for all positive integers n, we say that k is

a period of the sequence. For instance, 3 is a period of the sequence 1, 3,4, 1, 3,4, 1, 3,4, ...

How many sequences have each term being 1, 2, 3, 4 or 5 and have smallest period 6?



16. & 1 » ABCD 217 VW& P » Hft ZCAD = 8

2£CAB » ZCAD HyFHRI34R2C CD R E » 5 AD = D ¢

12/ff DE=8 > 3K AC -

12

In the figure, ABCD is a parallelogram with ZCAD =

2ZCAB. The bisector of ZCAD meets CD at E. If AD

=12 and DE = 8, find AC. A B
BITEH 208 FEHET 5 -

Questions 17 to 20 each carries 7 marks.

17.

18.

PRI 1L 1x2 ~ 2x1 M1 2x2 KR/NEIE PR 2xn RN TTIE CE i e AR R
) o NEEUR TRIE 2x5 KANRTGIE - A iR IE e b g 180°
HRREIETIRTTIE © i 2xn KNI R e 180° FiTfoHy sz {4 sl i [
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John uses some 1x2, 2x1 and 2x2 cardboards to make up (without overlapping) 2xXn
rectangles. Two 2X5 rectangles are shown above, with the one on the right obtained from the
one on the left by a rotation of 180° about the centre of the figure. A 2Xn rectangle is said to
be ‘symmetric’ if a rotation of 180° about its centre gives an image which is identical to the

original rectangle. In how many different ways can John make a ‘symmetric’ 2x12 rectangle?

AU 1~ 338~ 8~ 8 HHHIIE T #E 7 #ERISALE > AL AEARE]
IS 2
If the digits 1, 3, 3, 8, 8, 8 are to be permuted to form a six-digit number divisible by 7, how

many different permutations are possible?
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20.

CHla~b~c~d~e~fr g B2 EllAAFFRIERELE - Hf a<b ~ a<c i d<e<f o
/N A B N AT It K e P (8 - SRR NS T N 11
FRIIRE A © SE el i D BEE T2 A R /INECY IR IEE R ©

Let a, b, c, d, e, f, g be seven pairwise different positive integers such that a<b, a<c and
d <e< f.Mandy wishes to arrange these numbers in ascending order. Each time she picks
two of the numbers and Tiffany will tell her which of the two numbers is larger. At least how
many times must this process be carried out in order that Mandy can ensure a correct

arrangement?

= o vy, M . , . s

i m > n fIEREE - — FORG/NEIRY > /NGRS ARKOE 1~ 6~ T -

K n BEyNATRE(HE

Let m, n be positive integers. When ™ s expressed as a decimal, three consecutive digits after
n

the decimal point are 1, 6, 7 in order. Find the smallest possible value of n.
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