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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.

L '™ n 8P4 20090 AR - Kon -
A convex n-sided polygon has 2009n diagonals. Find n.

2. & m g IR m WO RTE noo 4 n BB ZNLE 41 H. m > n WA B
0 [ m 23 2% D% ?
Let m be a positive integer with sum of digits ». If the sum of digits of n is 4 and all digits of m

and n are non-zero, what is the maximum number of digits that m may have?

e . L 1=-247
3. AP xR x=cosx v 3R — —— [ -
cos(2cos x)
e . 1-2x%
If a real number x satisfies x =cos x, find the value of ————.
cos(2cos x)

4. FABHEAT 2009 A - o x AKGETER - HERY A KE TG © 50K 0 I 2009 A FEL
—Fe AR ORI RS AR e SRR o 3K x YRR
HIRE(H
There are 2009 people in a village. Among them x people always tell the truth and the others

always lie. One day, the 2009 people formed a circle and said together, ‘of the two people next

to me, at least one is a liar’. Find the greatest possible value of x.

BSERSE FHIS-

Questions 5 to 8 each carries 4 marks.

5. Finflllog1250n YIFSERLE » 3K n Y5y NATHE(HE -

If n and log1250n are both positive integers, find the smallest possible value of n.



6. RV T IR A o B —F AR E R H KR S 46 11
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The following table lists the water charges of a city. The water usage of a fruit shop in the city
is 46 cubic meters more than that of a grocery in a certain month, and the fruit shop turns out
to pay 400 dollars more than the grocery on water charges. If the water usage of the grocery
that month is m cubic metres, find the value of m.

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

K203 Sk ISRV P I The next 20 cubic metres ...2 dollars per cubic metre
R30Sk ISRV P ST The next 30 cubic metres ...5 dollars per cubic metre
RA0 TSk ALK 9 TT The next 40 cubic metres ...9 dollars per cubic metre
................... PIEIFIL IR 5T || wovoevveeeeveean.. 15 dollars per cubic metre thereafter

7. BAEIE/ GBI EEMERGE —E IR = A - AR = AR = APy
REZD?

A triangle is formed by picking three vertices form a regular octagon at random. What is the
probability that the triangle is right-angled?

.2 . _ —
5. {50s1n t+5msint+(4m—41)=0 L anr ] > S m i -

50cos®t+5mcost +(4m—41)=0

) 50sin® t +5msint + (4m—41)=0 ]
Given that and tant #1, find the value of m.
50cos’t+5mcost+(4m—41)=0

BIBP 12 BEHS -

Questions 9 to 12 each carries 5 marks.

2

2
9. Bl (n+2ij = bxt o SRIRHST (/4956 —/3612) it -
n

n

2 2 )
Given (n +2iJ =n’+ x+%. Find the integer closest to (\/4956 —\/3612) .
n n



10.

@ ABCD j2i2 K5 17112 - E~F~ G~
H 535& AB ~ BC ~ CD 1 DA FIYEL » {15

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.

. i 10 . - - s - y
11 RSP — INHIERES - e BB R T R o R ERZ B BRI IR
BB - I REREERENY > —EERAEILE 1 A RRAEREEGRE BG
BRI RS GRS - iRl © 2N ?
A planet is a sphere of radius 10 km. It adopts the same representation of directions as on the
V1
Earth. Bob started his travel from a point on the equator of the planet. He orbited a quarter of
the planet along the equator, and then went north for 1 km. Finally, he returned to his starting
point via the shortest path on the surface of the planet. What is the total distance he travelled
(in km)?
= | Y (vl (AN & =g oL = B S =T SN \:‘\:‘D
12, [E PR —ERER o EE A SEE R T o SR
T - ODOpoo0ood
& 002
The figure shows a division, but some digits are left out. Find A
the five-digit dividend. Lo g u
(][]
BI3EFI6E FEH6

Questions 13 to 16 each carries 6 marks.

13.

AR WA TR CRTLURARE]D (A e NAEHEOE 900 » 452 D lEANF]H2EEE 2

If two (possibly equal) positive integers are to be chosen such that their L.C.M. is 900, how

many different choices are there?
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15.

16.

Erft > ABCD B 0 E & CD F#—% » ifif BC 1)
EMR x - A E1E CD 1 (foFeimug) s »
AE+ BE [ ING 145 A2 16 - 5k x P gef A B
ZH -

In the figure, ABCD is a rectangle, E is a point on CD and

the length of BC is x. It is known that as £ moves along CD

(including the end-points), the minimum value of AE + BE D C
is 14 and the maximum value is 16. Find the sum of all

possible values of x.

WERFHEE I n 514 a,., =a, > B K SEEES a,, a,, ... B—EEL] - 41
L, 3,4,1,3,4, 1,3, 4, Y (EEINE 3 - AR EESINEEEZ 123
4805 HyNAIE 62

If an infinite sequence a,, a,, ... satisfies a,,, =a, for all positive integers n, we say that & 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 67

EHla~b-~c~d- e~ f~ g BRI Y > Hifta<b ~ a<cfijd<e<f o
AAUEEEAE NERIS - AN FIR ATRERS 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 . If the seven numbers are arranged in ascending order, how many different results

are possible?

BITEH 208 FEHT 5 -

Questions 17 to 20 each carries 7 marks.

17.

*+a,,’+2007 \
W a =1 LG 21 5 a, >a fi et Y2007 o000 L sk 4 BRI 2006
analﬁ—l
FREREL -
2 2
7
If ¢, =1, and for any n>1 we have a_, >a, and a, +a,, +200 =2009 , find the
a,a

n-"n+l

remainder when as is divided by 2006.



18. 3K P+11P 421 +---420091° +20101° (514 2009 HE a5 -

Find the remainder when 1° +11° +21° +---+20091° + 20101® is divided by 2009.

19. [t > ABCD fE7F{FIU# Y - Hih ZCAD = g

2ZCAB ° ZCAD WWEZR534528 CD TR E » 35 AD =
121 CE=DE +2 » 3k AC «

In the figure, ABCD is a parallelogram with ZCAD =
2ZCAB. The bisector of ZCAD meets CD at E. If AD

— 12 and CE = DE + 2, find AC. A

20. [Eth o (B C, F1C, AMIRY T WIEHIEL O,
10, FSIEL » 150 3IRs 3M12 - AR B 735

P
& C M C, RS (it PAYJC R A PB
Y] 0, iA B - #5 ZAPB=2/0,PO, ifii AO,PO,
HYIfIARE 15 > 3K AAPB HY[fifE - A
B

In the figure, the circles C, and C, are externally

tangent at 7. They have centres O, and O,

respectively and radii 3 and 2 respectively. A and

B are points on C, and C, respectively such that

PA is tangent to C, at A and PB is tangent to O, at G
B. If ZAPB=2Z0,PO, and AO,PO, has area 15, Ci

find the area of AAPB.
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