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

(b) EREFHIFEIASL - RGWRIATA BUY R -

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

(©) FREFRITEISLN > ArEERADEFHVEMESRE - WbERM - AT EHE -

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

(d) EFTEEFEAZERIEENZEN L - HHAEGTESEE -

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

(&) 5 -

The use of calculators is not allowed.

(f) AT EA —E AREE B4R -

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



AR BB AEIEARE o FRERHEIRN - BrA B AL TFINERERZE - WL
i o AREZITUE -

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 FE3IT -

Questions 1 to 4 each carries 3 marks.

1. ERn (EHEGE EREZAE 2016 » Hf 2<n<10 - >k nHYFTA A RE(E.ZA -

The sum of n consecutive positive integers is 2016, where 2<n<10. Find the sum of all
possible values of n.

2. AE—{EZEET - 10 (EKIERR 12 BB RUE—(ELS T - AR SIIEE I —[
B EEMMWATAER Rk - 7€ EEREE - 40 SR Hh By SRV BE AT AT — (&l tH A BRAH
& (Fa[fF 173 o ERALSDIE T HYSE —(EERN SR — (EEREEAL Y SRALASy
MY/ NATREE -

In a game, 10 red balls and 12 blue balls are put into a bag. The player then draws one ball
each time until all balls are drawn. Starting from the second ball, 1 point will be awarded if the
ball drawn has the same colour as the previous one. If a player draws a red ball in the first as
well as the last draw, what is his minimum possible score?

Iz V=1 ~ X N N N

3. EHEEER X @ SRR 1 [gj e+l % T@y) =7 » Ry IFFETREE
Z R e
The function f satisfies f (gj =x? + x+1 for any real number x. If f(3y)=7, find the sum

of all possible values of y.

4. HEZ/VEEEE kAR log, 729 EI-EE ?

How many positive integers k are there such that log, 729 is a positive integer?
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Questions 5 to 8 each carries 4 marks.

A
5. ABCD ZE&KR 1 WYz - Ht ZBAD <90° < %5 ABCD HYIHIfH
3 . AC
B D
ABCD is a rhombus of side length 1 with ZBAD < 90°. If the area of
ABCD is E find the value of A—C
5 BD
C

6. [E > ABCD BB & A 8 INIETTE - B Efl F 3RiI7EE
AD fil BC | » (5 EF fl AB P47 - P 238 AB [-ryEs» 4 D
{5 AP=6 - Q /& PD T EF HyAZH: - 5 UEJ APQE
1 CDQF HYIHIFAETH[E » 3K EQ HYRSE - Q
In the figure, ABCD is a square of side length 8. Points E and /

F lie on sides AD and BC respectively such that EF and AB
are parallel. P is a point on side AB with AP =6. Q is the

intersection of PD and EF. If quadrilaterals APQE and B ¢
CDQF have the same area, find the length of EQ.

7. [E9 > ABCD 2&E &Sy 100YIEJTIE < BE ERI F4E# AD I »

Pfl Q1{E#& AB I > {#{5 AE~EF - FD -~ AP~ PQ - QB 19 E

FEEA/ING 20 oyRlERs B~ F 2P~ Q HEUE SIS Ty,  E F
HERIETTZ T 9 {E&@E - SKizse i R fErY oK Al #e

(=R P
In the figure, ABCD is a square with side length 10. Points E and Q
F lie on side AD, while P and Q lie on side AB, in such a way /
that AE, EF, FD, AP, PQ, QB have lengths at least 2. Lines
through E, F, P, Q parallel to the sides of the square are drawn
respectively and they divide the square into 9 regions. Find the
largest possible total area of the shaded regions.

8. & PABC B =fuifif » Hr PA=1- PB=2 - PC=6 > H PA-~PB-PC EH(LEME
2 R FE1E Ry 60° » 3K AABC Y HIFE ©

Let PABC be a triangular pyramid with PA=1, PB=2, PC =6 and in which the angles
between any two of PA, PB, PC are 60°. Find the area of AABC.
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Questions 9 to 12 each carries 5 marks.

10.

11.

MALLT 6 sRENEE T B HEHE R H a2 N8 7 (GE © EIANS H wElE
SSEEER - )

How many six-digit numbers can be formed using the following 6 transparent cards with
digital numbers? (Note: The transparent cards may be put upside down or turned over.)

2] 2] 8] |3] |5

—HRF T R B AR (E o R AL ORIk R - Ew DEVEUE n I 0 $N4AL
&S n EEE n+r o Hepor 2 on BREL S BVERE S H T SRERSHAIE S n B 2n
(fran  Eam ERUR 18 B - f5 MOl G (e EAVEEERE 21 > 2 M ektdg i
Sl 36) o HBAIGRTE R CAVEUE 1 AUE R/ VIR N2/ 0% - A SRR R REL
$4hi 2016 ?

On a special calculator there are only two buttons which are red and green respectively. When
the number shown on screen is n, pressing the red button will turn n to n+r where r is the
remainder when n is divided by 5; pressing the green button will turn n to 2n. (For instance, if
18 is shown on screen, pressing the red button makes it 21 while pressing the green button
makes it 36.) If the initial number on the screen is 1, what is the minimum number of times the
buttons need to be pressed in order to turn the number on screen to 2016?

&+ > ABCD ZF T - —{EESE AD HHY] -
WL AB RPN P - Haz[EZF# Cillisr A2 BC A
CD j/* Efll F- % BE:EC=1:3 }, DF:FC=1:8 > A D

. AP
ZEEE/‘]{EO P F

In the figure, ABCD is a parallelogram. A circle is
tangent to side AD and is tangent to side AB at P. Also,
the circle passes through C and intersect BC and CD at
E and F respectively. If BE:EC=1:3 and

DF : FC =1:8, find the value of %




12. 3% a B¥E b BEH - E51E X +ax’ +bx-2016° =0 HE—HER x=2016 > K a
HIE/ INRTRE(E -
Let a be an integer and b be a real number. If the equation x° +ax*+bx—2016 =0 has only
one real root x = 2016, find the smallest possible value of a.

FEREFL6HE GEH6T -

Questions 13 to 16 each carries 6 marks.

13.

14.

15.

FEPERERPHE L FEIE 2017 B LURRE Ry rfurs » EHh—(ETERAVEEANE (L,0) » K5

41 2016 {ETEESHIRTA X BAEEAT y AR Z A

On the coordinate plane, a regular 2017-sided polygon is centred at the origin. If one of the

vertices has coordinates (1,0), find the sum of the x-coordinates and the y-coordinates of all

other 2016 vertices.

e AR E ELL (0,0) ~ (4,0) ~ (4,4) I (0,4) RyIH:
IETTH » SR E— SRR B DB IE S o &Rk 4 (EFHTE]
LR (R sy AT i i A A S 2 5 —(E
s ) - HopERREVAEIE TN —8 T - HH g
LA R AR R BB ([l rh&s It —FE oy B IE TP RY TS
) A % R T AN B AR 7

A square on the coordinate plane with vertices (0,0), (4,0),
(4,4) and (0,4) is given. Now line segments are to be drawn
to divide the square into 4 identical connected regions (i.e.
each region can be transformed to another by translation and
rotation), with the restriction that each segment must be
parallel to a side of the square and its endpoints must have
integer coordinates. (The figure shows one possible way to
divide the square.) How many different ways are there to draw
the line segments?

(0,2)

(4,2)

(3,0)

WA 100 5&ER - 73A1% 00~ 01~ - ~ 99 o SRR HEITE - RIFEMTENS R Byl

R E— BRI E 2D 2

There are 100 cards, with 00, 01, ..., 99 written on them respectively. If two cards are chosen
at random, what is the probability that there is a same digit appearing on both cards?
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S NEITHEERA T - PHEIURERE AR 1> 2> -~ QRYRIREEN I » (EREAAE
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Three people play a game as follows. They randomly distribute nine sticks with lengths 1,
2, ..., 9 respectively among themselves so that each has three sticks. Each player then tries to
form a triangle with the three sticks obtained and the one whose triangle has the greatest area
wins. (If nobody can form a triangle, there is no winner. If there is a tie, the winner is
determined by drawing lots.) What is the smallest possible area of the triangle formed by the
winner?

FUEF0E BHETD-

Questions 17 to 20 each carries 7 marks.

17.

18.

FE—(i#l 5x5 HIdRAEFMASHE 10 1l - £ h - T LU — T2 —
1 4 (A H A b — M5 > NEREE 4 DTN S BUE — el - f2ItbM
A S TR 2 A HGE X/ DI 2

In each cell of a 5x5 grid, there are 10 coins. In each step, one can choose 4 consecutive cells
in a row or in a column, each of which contains at least one coin, and then take away a coin
from each of these 4 cells. At most how many coins can be taken away after some steps
according to such regulation?

f£ AABC ot » ZBAC HYP AP 7451 Il 8138 BC A1 AABC y
FYMEEIAS EFI D » H ABDE fy5h( F firli> AABC 1y
SNEEL L - % AABC HYSMEEIHEE ABDE HySMEEH
R 3£ > 3k cos LABC HYfH -

In AABC, the internal bisector of Z/BAC meets side BC and
the circumcircle of AABC at E and D respectively, and the

B C
E
circumcentre F of ABDE lies on the circumcircle of AABC. If \Q\—/
the circumradius of AABC is 3 times the circumradius of F

ABDE, find the value of cos ZABC .




19.

20.

e -5<a<b Fl -3<b<3 HYLYRFRMF MEMER(EEE a b AIJTELHE

x* =b®+2ax+4a-4 ,
o HRBIRER RS/ 2
y°=b"-2ay—-4a-4

If real numbers a and b are randomly chosen subject to the constraints -5<a <5 and
x* =b’ +2ax+4a—-4

—-3<b <3, what is the probability that the system of equations has a
y’ =b’-2ay—-4a-4

real solution?

 f(xy) Al g(xy) BRiERMENZIER - BHEHEERE x°y+6y =xy® +5x° +2x Y
T x M1y BAE (C+2xy+3y°) f(x,y) = (4x* +5xy +6y*)g(x,y) > H 9(0,0)=6 > K
f(0,0) HYH -

Let f(x,y) and g(x,y) be polynomials in two variables. Suppose g(0,0)=6, and that
(X2 +2xy +3y?) f (X, y) = (4x* +5xy + 6y?)g(x,y) for any real numbers x and y satisfying
X’y +6y = xy® +5x* + 2x . Find the value of f(0,0).
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