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1. The contest comprises a 3-hour written test.
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2. Questions are in bilingual versions. Answer all questions.
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3. Put your answers on the answer sheet.
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1. There are 13 fractions, whose numerators and denominators are 1, 2, ..., 26, each appearing
exactly once either as a numerator or a denominator. At most how many of these fractions can be
simplified to integers? (1 mark)

WA 1B (E7% 0 EPR e alE 12 -~ 26 HepE(EEITH
BT 7B Rl — K - BEESEET > &EHFE ’/'\{EJLME%BZ%%Z? (173)

2. In denoting the product of two three-digit numbers, the multiplication sign in
between was accidentally omitted, resulting in a six-digit number. If the six-digit

number is equal to 3 times the original product, find this six-digit number. (1 mark)
FAAERD N WA {E = Ar By Feialy - BAMIIER T RSt » 45RER T —
{[EraNive “eIP -7 YaniiA s E@E%i%ﬁﬁ%% KBNS - (143)

3. In AABC, ZBAC = 18° and ZBCA = 24°. D is a point on AC such that «/BDC =

60°. If the bisector of Z/ADB meets AB at E, find ZBEC. (1 mark)
1E AABC 1> /BAC = 18° k7 /BCA=24° - D& AC [-y—%5 » {15 «BDC =
60° - 7 ZADB Y 474838 AB A E » 3K ZBEC - (147)

4. For any real number x, the function f satisfies f(x+2)=—f(X)=f(-x). If

f (x) =2x for 0<x <1, find the value of f(10+/3). (1 mark)
EHERER x ¥ f BHE f(x+2)=-f(0)=1(x) - HH 0<x<1 A
f(x)=2x » 3k f10N3) ffH - (153)

5. Letn be an integer greater than 100 such that the L.C.M. of 1, 2, 3, ..., nis equal to

the L.C.M. of 101, 102, 103, ..., n. Find the smallest possible value of n. (1 mark)
N R KA 100 HYEEE - (15 123~ -~ n IR INVAEEEER 101 -
102 ~ 103 ~ -+ ~ n B/ INVAREEL - 2K n B/ INRTRE(E - (153)

6. Find a prime number p such that p—1 has exactly 10 positive factors while p+1
has exactly 6 positive factors. (1 mark)

K—EER p - 5 p-1 FMl4r 10(EERE - B p+1 AWty 6 EERNE - (143)

7. Achild filled the cells of a 3x3 table by the numbers 1, 2, 3, ..., 9 so that each
number is used once. He circled the median of the three numbers in each row, and
found that the median of the three circled numbers be 5. In how many different
ways could he fill he table? (1 mark)

— LTRSS 1223~ -~ 9 THHE— ([ 3x3 FA&P > BEBFHIHE—
R o MR T = EHY EPTXZ%QI&%@ 5% A o Y = {18 By T A B
5 A - fil 2/ DIEARIHY T AEHE S ? (153)
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How many polynomials P(x) of degree not exceeding 3 are there such that each
coefficient is a non-negative integer less than 10, and that P(-1) =—9?

HZ/DEREAEME 3 BYZIAXAIFTA GRS B/ 10 fySEa%E - B
P(-1)=-9 ?

In AABC, AB=9, AC=12 and BC=15. X, Y, Z are points on AB, BC and CA
respectively such that 0 < AX =BY =CZ <9. If the area of AXYZ is an integer,
find the sum of all possible values of this integer.

£ AABC 1 » AB=9 + AC=12 }; BC=15 - X+ Y » Z 5} }ll'& AB ~ BC il CA
AT > 113 0< AX =BY =CZ <9 - 75 AXYZ (I FeBe 8 SRILEE BT
AHREEZA -

On the coordinate plane, points (X, y) satisfying x,y >0 and x+y+[x]+[y] <2019

are coloured blue. (Here [x] denotes the greatest integer less than or equal to x, e.g.

[7]=3 and [ﬁ] =2.) Find the area of the blue region.

FEEEARPHE L - e X,y 20 Je x+y+[x]+[y]<2019 AR (x, ) 51 BB
o (GBI [X] Fr/ AR X BRI - 140 [7]=3 & [N71=2) -k
BE s S IR -

Find the last four digits of 2% —1.
k27 1 YRR U BT

Expanding (x*+3x+2)> and simplifying (collecting like times) gives
x* +6x>+13x* +12x+4 , which consists of 5 terms. If we expand
(a® +20ab +18)**® and simplify, how many terms will there be?

(¢ +3x+2)* ERER (SOtEEE) 14 x*+6x° +13x° +12x+4 > &
3L 518 - F540 (a® +20ab+18)*" ERANG(LA - LEHEIZL/VIE ?

Let O be the circumcentre of AABC. Suppose AB=1and AO=AC=2.D and E
are points on the extensions of AB and AC respectively such that OD =OE and
BD =+/2EC . Find the value of OD?.

% O B AABC Hy9hLy > H AB=1 & AO=AC=2 - D il E 47 ;& AB 1 AC
[IAELR - H%E > (515 OD=0E K BD=+2EC - 3k OD* {y{H -

Let n be a positive integer. If 3n®—2019 is a positive multiple of 2016, find the
smallest possible value of n.

S n By IEFEH) - 5 3n° —2019 2 2016 AYIEEHL - >k n (Y NATRE(E -
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In AABC, AB=AC =20 and BC =18. D is a point on BC such that BD<DC. E
is the image of reflection of C across AD. The extensions of EB and AD meet at F.
Find the value of ADx AF . (2 marks)

£ AABC 1 » AB=AC=20 K BC=18 - D & BC LMy —%: > {#H1E
BD<DC - E /2 C &i/{f AD 5151 - EB 1 AD JERIEN F o 3K

ADx AF F{H o (24%)
ABCD is a cyclic quadrilateral with AC =56, BD =65, BC > DA and g—g = % :

Find the ratio of the area of AABC to the area of AADC. (2 marks)
ABCD JZ[E|A#IUET » Hh AC=56 ~ BD=65  BC > DA ¥ %: C[:)EA) o

3k AABC 81 AADC YIS > EE - (253)

A real number a is randomly chosen in the interval —-20<a <18. What is the
probability that all roots of the equation x°+(2a+1)x* +(4a—1)x+2=0 arereal? (2 marks)

BBy —20<a<18 HyEM A EME L —HEE a - BE - HE
X* +(2a+1)x* + (4da—-)x+2=0 HIFTAIRS HEBIIEREZS /D ? (257)

There are 12 students in a class, numbered 1 to 12. Each student tosses a coin, and
gets a score equal to his class number if a head is obtained, and a score of 0
otherwise. What is the probability that the total score of the class is divisible by 3? (2 marks)

HIIA 12 24 il 1 £ 12 - R4 W > SIS IR
AESHEF R R 8 S E AN 0 5 » ANEE > eBLAE Iy 3 %
PREVIERZEZS D 2 (257)

A frog started from the origin of the coordinate plane and made three jumps. Each
time the frog jumped a distance of 5 units and landed at a point with integer
coordinates. How many different possibilities of the final position of the frog are
there? (2 marks)

—EF R P ERYFRG T SE o (=i - F AR Ry 5
Bz - HEZXI9GPE— (85 a BBIERAVEL - FHER RS ER S/ DEA

[EHYHTREM: ? (2493)
Find the product of the real roots to the equation x?+7x—5=5yx*-1. (2 marks)
KIHE X° +7x-5=5Jx"-1 P ER 2 - (297)

— End of Paper — &£%&5% —



