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Time allowed: 2 hours

B

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.
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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.

1. WEFTR - —@E L 7SR AL E AR - BT
LIE RS R R 3 WIETTIPLURCR LI J58R - Al LETT
BRAY RN T %/ VERAL ?

An L-tetromino is formed by four unit squares as shown. If we
enlarge the L-tetromino by using squares of side length 3 instead of
unit squares, by how many units is the perimeter of the L-tetromino
increased?

2. SRIEKIVEEH n - {115 V47679 TR -

Find the largest integer n for which {/4%.6%.9% is an integer.

3. CKECRHVIEREHE n - (15 n BT AR EA HZ - SAMREEITAZE n HINEL -

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.

4. —(EEEPHIERR 20 - Hi—FREARIRE R 24 > SRIE(EZEPAIHETE -

The side length of a rhombus is 20 and the length of a diagonal is 24. Find the area of the
rhombus.




FBOSEEE FEAS -

Questions 5 to 8 each carries 4 marks.

5 —ENEBE (A—E2NMFEE) WIENAHKR—HFEEY] - EETHENGEZ
164° f1 x° » 3K x Y/ NATREME
The nine interior angles of a nonagon (not necessarily convex) form an arithmetic sequence. If
two of the interior angles are 164° and x°, find the smallest possible value of x.

m+n
m-n

<2 ?

6. A%/ EIT N 100 (YTEEERL (min) HE 0<

How many pairs (m,n) of positive integers not exceeding 100 satisfy 0 < m+n <2?

m-n

7. WNERTR - JATATDARDKERAEAE T 0 £ 9 » IR IEREE n 1[5Rk a+b (Hfraflb
AVEIEEER) > HAHRL n ArARHKSREH S04 a fll b BTREHY KSR E - ATEPIRE n
Fo VA%, o Bl s H 10 AIESER 9+1 o qfi4HRk 10 ~ 9 F1 1 3 RIRREE 8 ~ 6 il 2 30K
S0 HIE 102 TR, - B nBARIN 100y T SR n YR/ NATREME -

As shown in the figure above, we can use some matches to form the digits 0 to 9. A positive
integer n is said to be ‘good’ if it can be written as a+b (where a and b are positive integers)
such that the number of matches needed to form the number n is the same as the total number
of matches needed to form a and b. For example, the number 10 is ‘good’ since it can be
written as 9+1, whereas we need 8, 6 and 2 matches to form the numbers 10, 9 and 1
respectively. If nis a ‘good’ number greater than 10, find the smallest possible value of n.

8. A VEAERMN=AIPNEGENA (DL TE ) HEAR) 2% 7 (ERlE=AFPHE
L AREIEE—FE =M - )
How many different kinds of triangles have all interior angles being integers (in degrees)?
(Two triangles are regarded to be of the same kind if they are similar to each other.)



FORF 128 FEST -

Questions 9 to 12 each carries 5 marks.

10.

11.

% ABCD & [/LWUEF » (#H15 «DAB=/DBC=90° &
DA=AB=6 - 3 E E¥A% AC 1 BD Hy<CE: > &
BE =242 > 3k ABCD {yfifi -

Let ABCD be a convex quadrilateral such that A
/DAB =/DBC =90° and DA=AB=6 . Let E be the E
intersection of the diagonals AC and BD. If BE =22,
find the area of ABCD.

B C

BA Kk (EEREE (fJDHEED - EfZAE 101 - HEME P ERRET R R A NEE
KBS L K KAV K ATREH -

There are k positive integers (not necessarily distinct) with sum 101. If the H.C.F. of any two
of them is greater than 1, find the greatest possible value of k.

Mok LA —EFEEA=AF - ZKFEEAREE
=ZihE o HE=AP R EEENN=AF - ¥
IN=FEIPEE L B &R 4 AR TRATAIRAE AR
=Pk 16 HEFN/N=AF - JIE > 5%
DR T AGE AT ] 2 R EA By = (/]
sEREENT) - HEfAEHU=AI ?

There is a right-angled isosceles triangle on a piece of
paper. By drawing the altitude from the right angle to
the opposite side, the triangle would be divided into
two identical smaller triangles. We can repeat this
process on the smaller triangles. By doing this 4 times
in total, the original triangle would have been divided
into 16 identical smaller triangles. How many ways are
there to select two different triangles (possibly with
overlapping regions) in the resulting figure that are
similar to each other?




12.

HA 8{EBK » FeMERFHERREOE 3 (B E 2 — - R/ D—(EFEEEFELT 3 (EBkY
fope -

There are 8 balls and each of them is randomly put into one of the 3 boxes. Find the
probability that there is at least one box containing exactly 3 balls.

FIBEF 16 FEH67 -

Questions 13 to 16 each carries 6 marks.

13.

14.

15.

16.

R NOTERS N > (#5 yn+2yn+2Jn > 28 -

Find the smallest positive integer n for which \'n+24n+ 2Jn > 28.

8 N R/ NPy 10 BYIERERY - BA n SR BIgRIERy 1 £ naynsR - S EMEREIE I —
&l n 8 > 3% n L8 8 n BEPRAVIER By % ° K n R AT REE.Z A -

Let n be a positive integer less than 10. There are n cards numbered 1 to n. If they are
randomly permuted to form an n-digit number, the probability that the number formed is

divisible by n is 1 Find the sum of all possible values of n.
n

HA—E 2x3 38R - B 6 (HER A TIIVBE S A A o A%/ AR EIRY T4 MR S (i
TRy —REE R 7 (R R A E AL TSI A SRR T o0& - )

There is a 2x 3 tile such that the colours of the 6 unit cells are distinct. How many different
ways are there to divide this tile into one or more pieces? (We can only divide along the
common edges of the unit cells.)

1

A%V (ab,0) HE ——+ =+

E+£=1+_+_+_?
b bc ac ab

How many triples (a,b,c) of non-zero integers satisfy i+£+§+l :1+£+i+i?
abc a b c bc ac ab



BUEFE0E BHTT-

Questions 17 to 20 each carries 7 marks.

17.

18.

19.

20.

17 17x18 17x18x19
JE— —+ cee E\ o
TZ 75 75><76 75x76x77 75><76><77><78 ViE

1 17 17x18 17x18x19
Find the value of —
75 75><76 75><76><77 75><76><77><78

£ AABC 1 > AB=4 » BC=3 F; CA=5 - £ AXYZ fi » XY =XZ > YZ=3 > Hft X%
YZE Ry 435 B> C Y~ ZfritE—HERE (F—2ZIIEF) > 5K AABC 1l AXYZ
BB IR iR K FT RE(H ©

In AABC, AB=4, BC=3and CA=5. In AXYZ, XY = XZ, YZ =3 and the height from X to
YZ is 4. If B, C, Y, Z lie on the same straight line (not necessarily in this order), find the
greatest possible area of the overlapping region of AABC and AXYZ.

HAIAE 20190504 HYHIGEHAL TANA — M= AE "+, 5% > "SRR ERVE > fld
2019+0504 1 20+190+5+04 ( (I "0504 , {7fE "504 ; - WLHHE) - FIGHYE
AL D EAFERY A REE ?

By inserting one or more ‘+’ signs between the digits of 20190504, one gets different
expressions such as 2019+ 0504 and 20+190+5+04 (we regard ‘0504’ as the same as ‘504’
and so on). How many different possible values are there for such an expression?

2 N Ry IR - ?ﬂzf?ﬁ’“d\ﬁﬁﬂﬁﬁﬁﬁﬁ%z 01 1 2fE > HIorR N n BB 7 H#L -
EPﬂﬁ{li‘EﬂBE’Jﬁﬁim il ﬁ E T a M b FURVUALEL - 1 a BYE Az hlE 5
F14 - KbHyE -

Let n be a positive integer. We list out all fractions between 0 and 1 in lowest form with

. . . . . a 99
denominator less than n in ascending order. Two adjacent fractions are b and 100’ where a

and b are four-digit numbers, and the hundreds digit and tens digit of a are 5 and 4 respectively.
Find the value of b.

EB5E
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