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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.

1 gl " YR ) R 2003 4 3 F 14 HEAT © 2009 4F 3 F 14 H (RIS 2 T
EORHE | AL /NHEFRRC R o T EERERE ) N ARSI S H B
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. 3K 2009 [ RIS o

Find the last two digits of 2009**” .

3. R m BEEAERE o m B A 1 0 BT R 8 o K m KR ATRER -

Let m be a three-digit positive integer with sum of digits ». If the sum of digits of n is 8, find

the greatest possible value of m.

4. FAhHAT 600 A > Hort x AJKiEEEGS - HERHY A KGESicas © 5K > 1 600 A[ElR—
SRR TAER PGS E R E N E T i &SRR o Kox e
There are 600 people in a village. Among them x people always tell the truth and the others

always lie. One day, the 600 people formed a circle and said together, ‘of the two people

immediately on my right, at least one is a liar’. Find x.

BSERSE FHIS-

Questions 5 to 8 each carries 4 marks.

5. [ D~ E~FZlE BC~ CA il AB iyl » P~
Q 43R5 ABDF Fl1 ACDE FJFE.[»  #5 BC = 60 » 3K
PQ -
In the figure, D, E, F are the mid-points of BC, CA and
AB respectively, and P, Q are the centroids of ABDF and
ACDE respectively. If BC = 60, find PQ.




[l - ABC RE A =AY - BIEIEA Il ACDE )&1E /5 E
4 BC=31lAC=5 " 3K BE -

In the figure, AABC is right-angled at B and ACDE is a
square. If BC =3 and AC = 5, find BE. A

C

NI TR K o BTSSRI W RK R n SR R H R
PRI TTAKR/KRE S 1070 © K nBUMH -

The following table lists the water charges of a city. The water usage of a vegetable shop in the
city is n cubic metres in a certain month and the average charge of its water usage that month
is 10 dollars per cubic metre. Find the value of n.

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

K203 Sk {37 72K 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 ISR 9 JC || The next 40 cubic metres ...9 dollars per cubic metre

................... DIEIFILTIAR 5T || woveeveveeeeveeann. 15 dollars per cubic metre thereafter
el > M2 BCHYHFET > N& ME]ACHIHEE - #5 AB = A

AC =501fii BC =60 > 3k AMNC [¥J[fif& -

In the figure, M is the mid-point of BC and N is the foot of
the perpendicular from M to AC. If AB=AC =50 and BC =
60, find the area of AMNC.
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Questions 9 to 12 each carries 5 marks.

10.

1.

12.

BUNETAEEES LI A EGERs T 1 T2 Z I E T+ BRI R IR RS, > B
a0 FAMAT LSS 1111+1111=2222 F1 1+11+1+1+11+1=26 - AT LG BRI IF
ReBIRES T, o SRFTE AL T8 2R

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.

. i 10 . - - s - y
FREREPIESS — INHERES - e BB R T Rk o REERZ B BRI IR
BB - InREREEREIY > —EERAEILE 1 A RRAEREREGRE BG
BRI RS FGR mIRERS - iRl © 2N 2
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)?

fil TR AR — B o [ TP R 2 T o KRN 0000
IR - OO)Od 30000
. - - L1000
The figure shows a division, but some digits are left out. (10 []
Find the six-digit dividend. (1019
L1
LI

2

2
Ll (+2ij =t RIHAE AA0000 (O

n n

2 2
Given (n +2ij =n’+ x+% . Find the integer closest to /64340000 .
n n
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Questions 13 to 16 each carries 6 marks.

- RO E 1 ZHFTE RS 2009 B E 78 A -

Find the sum of all irreducible fractions between 0 and 1 whose denominator is equal to 2009.

14 /NS X BIARTT 7 K » RZBAT VAR > A~ B~ C~ D » R > /NHE EREFE Hor— ]
Sl o iy HANEr A R R [F] 5T o CAVNBMERS | RRIES 7 REEERE T A -
[/ NEGE T RETTREA 2 (B AR 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?

15, AR BS A B AREARAE SR > BAREEECE " osg, - #la 3883 -
12321 F1 25052 #B4d T [E3285 |, 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’.

16. 2D A- (L F AR 2 1 82 > HA R ARSI 2

How many ten-digit positive integers are there such that each digit is either 1 or 2, and that at

least five consecutive digits are the same?

BITEH 208 > FEHT 5 -

Questions 17 to 20 each carries 7 marks.

17. 3K P+11P+21 +---4+20091° +20101° [&L4 2009 B EEH -

Find the remainder when I’ +11° +21° +---+ 20091 + 20101’ is divided by 2009.
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19.

20.

Bl a~bocods e fo g BEMHAHIFNERS - Hift a<b ~ a<c i d<e<f -
PN S-SR NE A E AR R » 4 N 536 I
P - SR SEET S/ /NECE TR ERE T 2

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?
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RFERBUE k> 3K k AT AT RE(ELZ A

o

Let N be a positive integer. If % is a square number, % is a cubic number and % is the fifth

power of an integer, and that N leaves a remainder of kK when divided by 11, find the sum of all

possible values of k.

el 1+ ABCD J&=7F17VUE I » H it ZCAD = b E
2ZCAB ° ZCAD WF7P53 428 CD R E = 45 AD =
121 CE=DE +2 » 3k AC »

12
In the figure, ABCD is a parallelogram with ZCAD =
2/ CAB. The bisector of ZCAD meets CD at E. If AD

12 and CE = DE + 2, find AC. A B

285%
END OF PAPER



