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Instructions to Contestants:

(@) AEIEE 20 5 > 4857 B 100 97 -

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

(b) FREFHIFEBASL - REWHIFTA B R+ -

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

(©) FREFHIFEIS > FrA B FEAMBFEREERE - WEE &G - AREZTEE -

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

(d) EFTAEZEEAZTENIEERZEN L - HEIGTEDE -

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

(€) FIHEHEER -

The use of calculators is not allowed.

(N ABHIHER—E KRG -

The diagrams in this paper are not necessarily drawn to scale.



AR AENRAIEEEAE - BRERFEIRS - FrA B FADE T EMERE - WLk
f o A ATUE -

Note: The rule in the Final Event is different from that in the Heat Event. Unless otherwise stated,
all answers should be given in exact numerals in their simplest form. No approximation is accepted.

FBLIEFAE FE37-

Questions 1 to 4 each carries 3 marks.

A F1 B 2 Vil ERIERERE Sy 5 HURE - X/ DIREAREL A AURERER 20 HEL B HURERER
37

A and B are two points on the plane that are at a distance 5 apart. How many straight lines are
at a distance of 2 from A and a distance of 3 from B?

HAEERR 4T 6 WRGE - OTREME KT n @/ CEMHIR/NE
—EME) - EFEEENEITIPEBREEEE R 2:1 (801:2) - K niyHR/NAREE -

There is a rectangle with side lengths 4 and 6. We divide this rectangle into n small rectangles
(which does not necessarily have the same size) such that the side lengths of each small
rectangle are in the ratio 2:1 (or 1:2). Find the smallest possible value of n.

KEARWIERE n > (15 n (VBB AME A RKZ > SIMEEBAITAZE n #YREL -

Find the largest positive integer n such that the digits of n are all distinct and non-zero, and
each digit is not a factor of n.

R X RYER 0 (515 304" -12.6" +1=0 K xHYfH

Let x be a real number such that 3°**2.4*" -12.6* +1=0. Find the value of x.




FBOSEEE FEAS -

Questions 5 to 8 each carries 4 marks.

5. K — 502019 U NI S R R (BT A -

Find the last non-zero digit in the decimal expansion of ——.
50

6. A 6 {EA/NNERVERM 3 BHEA FERVERRE - A%/ VEG AR LREEREEH S
— St b R ARAN S NNYER > B3 B0 LEEE ?

There are 6 rings of different sizes and 3 vertical sticks of different colours. In how many ways
can we put each ring on one of the sticks so that no ring is put on top of a smaller one, and
each stick contains at least 1 ring?

7. 3 F0)=x"+4x+2  KITHE f(f(x)=0 WFTAER A -

Let f(x)=x*+4x+2.Find the sum of all real roots to the equation f (f(x))=0.

8. WA Kk (EAFENERES > efZHE 101 - HEME TMEEMER AR SHNEITEFR
1> K KHyR R ATRE(E -

There are k distinct positive integers with sum 101. If the H.C.F. of any two of them is 1, find
the greatest possible value of k.

FOEF 12/ §ES -

Questions 9 to 12 each carries 5 marks.

9. xR\ ABAABA=BBxCCxCCDB (Hf1 ABAABA JE—{E/ & - AIFLIHE) -
ERHEFEHEEH 1 2 9AYAFEET - K ABCD Fr{URHIIUi L -

The expression ABAABA =BBxCCxCCDB is given. (Here ABAABA represents a six-digit
number, and similar for the others.) If each letter represents a different digit from 1 to 9, find
the value of the four-digit number represented by ABCD.



10. fE—EEE T - IR E R HRER % ° MIRBUHAL TS MEHET 2 53 > Bl

sy ¢ MRBHEAE E—E AT 3 43 o BRI 2 43 - SREGHE 10 fHEEEHR IR
Ay RS AE -

In a game, the player has a probability of % of winning in each round. If the player loses in a

round, he would get 2 points deducted; if he wins in a round, he would be awarded 3 points if
he also won in the previous round and 2 points otherwise. Find the expected score of the player
after 10 rounds.

11, KL&ra 10 {EEK - sl 1 2 10 - Mt 7 (E2K - Frisayskd A 5 (ErY 4R
o HERHIIERE S/ ?

In a bag there are 10 balls, numbered 1 to 10. If 7 balls are drawn at random, what is the
probability that 5 balls with consecutive numbers are drawn?

12. E=mPrVBE &R 3~ 4/ 5 « —(EE S r WEIPNEL.L IR =APRESR E - B
EEEE = AP EEY] © 3K r (IFTA ATREE 2R
A triangle has side lengths 3, 4 and 5. A circle of radius r has its centre lying on the boundary

of the triangle and is tangent to two sides of the triangle. Find the sum of all possible values of
r.

FREFI6E  BEH6T -

Questions 13 to 16 each carries 6 marks.

13. SRE/NUIERE n > [#12 Yn+24/n+2Jn >28 -

Find the smallest positive integer n for which \/n+2+yn+ 2Jn >28.
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15.

16.

AN EFTR - FATA] PARDK SRR E S 0 2 9 - fll - TeMTal A 12 SOKSRAH R EE B
123 - % n 2AEAE 10000 AYIEREEY > HAHEL n FTREH KSR E H A n+2 FTEsHyK
SREH - Bl n /52 DEAFE AT REE ?

As shown in the figure above, we can use some matches to form the digits 0 to 9. For example,
we can use a total of 12 matches to form the integer 123. If n is a positive integer not
exceeding 10000 such that the number of matches needed to form the number n is the same as
the number of matches needed to form n+2, how many different possible values of n are
there?

=% Dl E 435I B AABC 32 AB F1 AC FAVEE » (#15

~ o A
DE f1 BC *¥17 - H AADE HY5MEEL BC /HY] » 4
AB=6 - BC=10 f CA=9 > 3k DEfJESE -
Let D and E be points on the sides AB and AC of AABC D E
respectively such that DE and BC are parallel and the /\
circumcircle of AADE is tangent to BC. If AB=6,
BC =10 and CA =9, find the length of DE. B ¢
1 4 1 7
2 A Fy 3x3 #HME - {15 Al 2 (=|5| & AT|2|=|8 | KxMH -
3 6 3 X
1 4 1 7
Let A be a 3x3 matrix suchthat A| 2 |=|5| and A"| 2 |=| 8 |. Find the value of x.
3 6 3 X

FLUBBE20E -GET7-

Questions 17 to 20 each carries 7 marks.

17.

B2 2% 1 3% 4. 4 247 (5D 125 ISHIEREL -

Find the remainder when 1* + 2% +3* +...+24** is divided by 125.
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20. &%

—ﬁﬁ*ﬁﬁ%eﬁaﬁ%mﬁ—wmwaﬁﬂ TE EAEL o HAEE mo 5 x BIERE

% S F5LL (-6,6) ~ (-6,0) ~ (6,0) Fil (6,6) RIHBHNET - & m (I(EMGH{E ~100
i5§ 100 B - BRI RATESRIE 58) - WEIE S 19805 K S W HSEIBEEIY
T -

The screen of a machine displays a straight line on the Cartesian plane with slope m and
x-intercept m. Let S be the rectangle with vertices (-6,6), (-6,0), (6,0) and (6,6). When the
value of m increases from —100 to 100 continuously, the straight line on the screen moves and
sweeps through a part of S. What is the area of the part of S swept by the line?

5 M/NESII—EEEEL - FEREFEE - AT AR - ZREAE TEHCH—E
"HEE, o BEEEAUEErES2IE (EEEC) - EESHEER ST
l%/J\EITHﬂEEE‘%LE’J%@WX“EEE’J HER - 1% > BA/NEHER > HOAES

B & &S R & A HERAY B H S5 AZ*EE&%E FYBKRHVELE FHE - A - SR T
El’ﬂ HEEAZ/ VEAER AR & 2

5 children play a game. At the beginning, each child has a ball and individually writes down a
‘target’, which can be any one of the participants of the game (including himself). During each
round of the game, each child passes all the balls in his hand to his target at the same time.
After the game, every child finds that he has as many balls at the end of Round 1 as at the end
of Round 2. How many different sets of possible combinations are there for the targets written
down by the children?

P & AABC %k » [fif% ZAPB = /BPC =120°
K. AP=8 » BP=3 - CP=4 - 43 H|ff ABPC -
ACPA F1 AAPB HYYME(E] FEEHUEE D~ E A1 F o (i
#5 DCE - EAF 1 FBD ¥4 5245 - 5k ADEF [{yfifs
HIE A HTREE ©

Let P be a point inside AABC such that
ZAPB = /BPC =120° and AP=8, BP=3, CP =4,
Points D, E and F are chosen on the circumcircles of
ABPC, ACPA and AAPB respectively such that DCE,
EAF and FBD are straight lines. Find the greatest
possible area of ADEF.
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