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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 NERERII T B A » G2y —FTRREZTEME AL —Frod /KB E S - HIER
FIRELAREIL K 8 JUHUERS KRG BEEZ N, - Bk sl - FHIb e HAbseAs
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 102 72K i T || The first 10 CUDIC MELIES..vuvveeeeeeeeeeeeeeeeeeeeeeeenn Free

K203 Sk ISAVP The next 20 cubic metres ...2 dollars per cubic metre
R30Sk ISRV P ST The next 30 cubic metres ...5 dollars per cubic metre
KA TSk ALK 9 TT The next 40 cubic metres ...9 dollars per cubic metre
................... PIEIFILTIAR U5 T || wovcvvveeeeveeen.. 15 dollars per cubic metre thereafter

2. Wxcy - RAEEAEHGIWIHTEIE o 45 37 =5 1] 37 =10 - K 3° -

Let x, y, z be three consecutive terms of an arithmetic sequence. If 3* =5 and 3’ =10, find 3°.

3 E%Dﬂm=6’H%&%E%Lv%ﬁf@ﬁﬂlif@+3=%%£§%°*f@m%59
i
Suppose f(0)=6, and that f(x)#2 and f (x+lj :M for all real numbers x. Find
3) 2f(x)—4

the value of f(2009) .

4. SERHIEET 2000 A+ e x JURGERIETE  HUERI IR « JOK » B 2000 A
—H TR T RERARIA T BRI ) R x RA
ATRE -

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.

2
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Questions 5 to 8 each carries 4 marks.

- L e e 1 .
5. gﬁ a =0 Hfj{?ﬁ%j(ﬁé 1 E]/\j%%& n Jl:éll:ﬁ a, =da, +10g2()09 (I_ZJ ° ;‘k Ayo09 El/‘j,ﬂE °

Let a,=0 and a, =a,_, +10g,y, (1— j for any integer n greater than 1. Find the value of

S |-

Ax009 -

6. [ > AB ZEMIL - M & AB YRR - D ZEF Y
—Blh o ¥ MA =18 ~ MD =27 ~ ZAMD = 60° » H [EIifi
s ko Kk
In the figure, AB is a chord of the circle, M is the mid-point
of AB and D is a point on the circumference. If MA = 18, 27
MD = 27 and LZAMD = 60°, and that the area of the circle 60°

is k7, find k. ANCI8 M B

50sin’ ¢ +5msint + (4m—41)=0

) s T H. tant#1 > 3K m [FHE -
50cos” t+5mcost+(4m—-41)=0

7. B4 {

. 50sin* ¢t +Smsint +(4m—41)=0 _
Given that and tant #1, find the value of m.
50cos®t+5mcost +(4m—41)=0

8. &Il 3x3 Wy iR - BLEHE S ERLOEEE T - (1S
FEARET g 90° ~ 180° B¢ 270° 1 - JiRSARAVBA R AEANE 2
FHIE o AT 2 DR RIS 5k

The figure shows a 3x3 grid. Each cell is to be painted red or blue, in a

way such that the colour pattern of the grid would remain the same when

the grid is rotated by its centre through 90°, 180° or 270°. How many

different colourings are possible?
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Questions 9 to 12 each carries 5 marks.

9. RIAERE TPy 3x3 JiRS R EAE MEIRE (A (CARTEE) -
bR > B SR AR THORIAE AR R 3 - iy =i TAYA
e LIRS » 5 TR RN EBEZ TR n > 3K n B/ INA]
AEfH -

Amy filled every cell of a 3X3 grid in the figure with a positive integer

(repetition is allowed). After that, she found that the three sums of rows

are pairwise distinct composite numbers while the three sums of columns
are pairwise distinct prime numbers. If the sum of the nine numbers in the

grid is n, find the smallest possible value of n.

. Y

10, IR — R o H 3 PSR T - KA 0000
(VL PRI - ODOos3oood
The figure shows a division, but some digits are left out. S % 0[]
Find the six-digit dividend. L1019

10
[1[]

2 3

3
" o (n+3ij = T e YRORD MO« YR N A
n . n

3n

3 2 3
Given (n +3—xzj =n’ +x+%+ Z;C - . Find the approximate value of /8030 correct to 3
n n n

decimal places.

7 7 7 7 7 7 7 7
12, C lim1 +2 +38+ +n :1 s lim1 +3"+5 + 8+(4n+2009) i -
n—oo n 8 n—oo n
7 7 7 7
Given lim1 +2 +38+ +n =%,find the value of
n—yoo n
. U437 +5 +--+(4n+2009)’
lim . .
n—oo n
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Questions 13 to 16 each carries 6 marks.

13.

14.

15.

16.

BUAFTAERU LT A A 1 S Z BTN L T+ BRAGHRCA IR IERE S - B
a0 s BT USR] 1111+1111=2222 F0 1+11+14+1+11+1=26 - 0] LS RIS H 2RI I
OGRS Tl (INNNUARSINE Mirl, ) o MESE SR i, 2

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’. (The number 11111111 itself is also ‘good’.) How many different ‘good’ positive
integers are there?

NHE] X BIRTT 7K » B2 PUEST > A~ B~ C~ D o BEK > /N Hor— ([
Sl o iy HAN e R R [F] 3T o CAVNBHERS | RRIES 7 RESERE T A -
[/ NEGE T RHTTREA 2 (BRI AT REE: 2

Vicky goes for a 7-day trip in Country X. There are four cities, A, B, C and D, in the country.
Each day Vicky visits one city, and she will not visit the same city on two consecutive days.
Given that Vicky visits City A on both Day 1 and Day 7, how many different possible
itineraries are there for her 7-day trip?

WR B /2 B AFIHRA B AAEEHEAE > BAMREMEECE " Esg8 ) - flan 3883 -
12321 F1 25052 #Bid T [E3285 ;o 3R 2600 F1 3000 7 [ —(##48 n » it n* 2 T [EE2
B, o

If a number reads the same from left to right as from right to left, it is called a ‘palindrome’.
For example, 3883, 12321 and 25052 are ‘palindromes’. Find an integer n between 2600 and

3000 for which n” is a “palindrome’.

R £ () W FO)=5 AT £ =6x+V2+ 2 sin’x > 5K [ flod -

If the function f(x) satisfies f(0)=5 and f'(x)=6x+~2+x" sin’ x, find j_zz f(x)dx.
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Questions 17 to 20 each carries 7 marks.

17.

18.

19.

A SR 133~ 8~ 8~ 8 HUTHRYIE—(En] 8 7 BRI/ - AL DA
PRSI 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?

E > ABCD & {7PWiEE » H ZCAD
2/CAB » ZCAD WJ7P453328 CD A E = 35 AD
121 CE=DE +2 » 3k AC «

[

S
e

a

12
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. B

=t E G M C, AN T IR RIEL O,
10, FSIELG » 150515 3M12 - AR B35

P
& C Ml C, bS5 PAYIC * A PB
Y] 0, f~ B - # ZAPB=2.0,PO, 1fii AO,PO,
F I 15 0 3K AAPB HYTHITE © 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.



20.

s e a’+a,, +2007 . . .
oa =1 HEH n21 194 a,,, >a, fl ” =2009 - 3K a5 FREL 2006 HF
anan+1
HYEREH
2 2
If a =1, and for any n>1 we have a,, >a, and 4, +a,, +2007 =2009 , find the
aa

n " n+l

remainder when a; is divided by 2006.

2858
END OF PAPER



