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Instructions to Contestants:
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There are 20 questions in this paper and the total score is 100.

(b) FEREFHIFERASLN - G NRIFTA B R -

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

(c) fE&ER:  BEMEZEIHELL 0 £ 9999  HMYEERFIR « (RIAE B LAV RER S
& BHESGTREPE -

Each answer must be given in the form of an integer between 0 and 9999. Follow the
instructions on the answer sheet to enter the answers. You are not required to hand in your
steps of working.

() FEHERE S -

The use of calculators is not allowed.

(e) AGHIMTEA — ML -

The diagrams in this paper are not necessarily drawn to scale.
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Note: Each answer must be given in the form of an integer between 0 and 9999. Where necessary,
the answer should be rounded off to the nearest integer in the above range. Read the instructions on
the answer sheet in detail.
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1. AZDE=EHIEI BT 4 0 EE Y (373)
How many three-digit numbers are there in which every digit is a multiple of 4? (3 marks)

2. [E+ - ABCD &/4WUiEJ - E/& BAFICD it
RGMACHEE - F /& BC M AD JERERAVAT
mE o %% /ABC=45° - /CDA=110° - E
/BEC =x° fll ZAFB=y° » 3k x+vy {y{H (347)
In the figure, ABCD is a convex quadrilateral. E D

is the intersection of the extensions of BA and
CD, while F is the intersection of the

extensions of BC and AD. If ZABC =45°, B ¢ F
/CDA=110°, Z/BEC=x° and ZAFB=y°,
find the value of x+vy. (3 marks)

3. HA 9RMEA - EPALE -~ BEEONISRER(S 35k - FEEBAMAY 3 5RIGA Loy
RIS L8 1~ 2001 3 - S/ DERMERRII 2/ D5RIE R - A AR E T E A W
SR 1 BH i [E s Al =] 2 (357)

There are 9 cards, with 3 cards having each of the colours red, blue and green. On
the 3 cards of each colour, the numbers 1, 2 and 3 are written respectively. At least
how many cards should be chosen randomly to ensure that there must be two cards
of the same colour or the same number? (3 marks)

4, FIEEEE a-b-c-~djHE b<a+c K c<b+d > K a+b+c+d HYHE/NT]

REfE - (353)
If the nonnegative integers a, b, ¢, d satisfy b<a+c and c<b+d, find the
smallest possible value of a+b+c+d. (3 marks)




10.

f1 > ABCD 238 E 5 1242 MIEHE » E 21F
TN —BG 15 ACE 2558 = » H Dfir E
1 AACE 4 - 3K DE fyEFE -

A
In the figure, ABCD is a square of side length 1242 b
E is a point outside the square such that ACE is an
equilateral triangle and D lies inside AACE . Find the B C
length of DE.
. e a+b .
me X~y BAEIVIEER - H a~b a5k x Ay BYEE - PR =6 3K

X
y—X

Let X, y be distinct positive real numbers, and a, b be the reciprocals of x and y

respectively. If —b =6, find the value of ﬂ
a-b y—X

FEE AL - X FEEER y PR Ry R H. x+y R BEAvRLig &y T A
Moo AN /DM T ERES ) (xy) FRDRE 1<x<9 R 1<y<77?

On the Cartesian plane, a point is called an ‘even lattice point” if both its x-
coordinate and y-coordinate are integers and x+Yy is even. How many ‘even
lattice points’ (x, y) satisfy both 1<x<9 and 1<y<77?

WA S EmAE - Bz 4{EEE - Sk 5 [ERIArEHY 10 HEriair s
02 9 >KiE 5 EBZA -

There are 5 two-digit numbers, at least 4 of which are prime. If the 10 digits of the
5 two-digit numbers consist of each of 0 to 9, find the sum of these 5 numbers.

£ 100 (HIEREE T - 2/ 0 EF RV =[EA FEEVERE ?

How many of the first 100 positive integers have at least three distinct prime
factors?

Bl n=ABCD ZVUfir-FJ7% » H AB J% CD S2FIfirF 5% - 3K n Y
g -

Given that n= ABCD is a four-digit square number, where AB and CD are both
two-digit square numbers. Find the value of n.
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(453)

(4 marks)

(453)

(4 marks)

(457)

(4 marks)

(453)

(4 marks)

(551)

(5 marks)

(553)

(5 marks)



11. %5 a~b~c~d IUEEFER 2468 (A —EFHKIFF) » K

ab+bc+cd +da AR A ATEEME - (5493)
If the four numbers a, b, c, d are equal to 2, 4, 6, 8 (not necessarily in this order),
find the greatest possible value of ab+bc+cd +da. (5 marks)

12. %% ABC B EEHA=AFK HHf
ZABC=90° H AC=20 - DL AB JHHE & A
AABC FME—[H - D ZFE LR -
& AD=BD - >k CD Y& - (54%)

Let ABC be an isosceles right-angled triangle
where ZABC =90° and AC =20. Construct a
semicircle outside AABC using AB as the B C

diameter. D is a point on the semicircle such

that AD =BD . Find the length of CD. (5 marks)

13. HFEzsias 10 HE - S1EES —EEEnEE - FEEHE 15 0 &k
SREEREAIARERIE T (PSSR 2 FE(EAREMRESS 3 4 - FTpkElss 4
) o ERMSIEREE] 357 MEBHIEHA 2/ DE AT RErvH S ? (673)

In a game, there are 10 questions. If a participant answers a question correctly, he
gets 1 point. If a question is wrongly answered or unattempted, the next question
must be skipped. (For example, if Question 2 is wrongly answered, then Question
3 must be skipped and the participant will answer Question 4 next.) If a participant
got 3 points, how many different combinations of the correctly answered questions
are there? (6 marks)

14. 3% [X] RETBIE x (IR AEE - G0 [210=2 > [4]=4 1 [5.7]=5 - %5

[Zonl‘iHZgu:nﬂ - En TR - SR B - (653)

Let [x] denote the largest integer not exceeding x. For example, [2.1]=2, [4]=4

and [5.7]=5. If {2016}{2226}: n+1 where n is a positive integer, find the
n

value of n. (6 marks)
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17.

18.

19.

s 7 BN 1 AYIENERAHR > A~B R C &
o = (R TEEE - 75 AABC HYHEIRE B S 0 K S? HIfH -
The figure is composed of 7 regular hexagons with side

length 1. A, B and C are three of the vertices. If the area of
AABC is S, find the value of S?.

(657)

(6 marks)

S AABC K #E BC L—#i D Hf

/BAC =90° &z AD=8 - E f1 F fiE AB f1 AC A

EHYAERL > Ok DE+EF +FD [Yf/NalgE(H - (657)
Given AABC and a point D on side BC, where

ZBAC =90° and AD =8. If E and F are movable

points on sides AB and AC, find the smallest
possible value of DE + EF + FD . (6 marks)

5 2016 LU n #ERIFORIHE L 82 6 > K n HYFTA ATRE(EZ A - (753)

When 2016 is written in base-n notation, the unit digit is 6. Find the sum of all
possible values of n. (7 marks)

& oa~b-c BAHEHA 10 (IR - HMEREN a® <bc K b’ <ca -
% > (a,b,c) HX/ VAR ERTTREE ? (745)

Let a, b, c be positive integers not exceeding 10 and satisfying the inequalities
a’ <bc and b* <ca. How many different sets of possible values of (a,b,c) are
there? (7 marks)

% ABCD & Hif& B 600 (Y FATIUEY » E 28
AB EHy—Hh - 5% AC £ BD fI5)% F - DE 82
AC #HzZ P - H CE 81 BD #H3JY Q = KU
12 EQFP HYMmEIfEAY AR A AT RE(E °

Let ABCD be a parallelogram with area 600, and
E be a point on side AB. Suppose AC meets BD
at F, DE meets AC at P, and CE meets BD at Q.
Find the greatest possible value of the area of the
quadrilateral EQFP. (7 marks)




20. —sRIEJFIPISARHELAL n ([ =/A » Hi&EE=mN =8N maakE 25
Fl - B4 n BIRZAERVTEEME - &8 n BUATE ATREERE/ NE RV > 5
100 TE 2 H e ? (7453)

A piece of square cardboard is cut into n triangles, each of which has its three
interior angles forming an arithmetic sequence. It is known that there are many
different possible values of n. If all possible values of n are arranged in ascending
order, what is the 100th term? (7 marks)
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END OF PAPER



