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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.
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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 FE3IT -

Questions 1 to 4 each carries 3 marks.

FE—{EgEk T > 10 [HALERNT 10 (EEEERGRCE — B3 > A& S G b —(E
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MY/ NATREE -

In a game, 10 red balls and 10 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?

X e . .
HESEH x> W T Eiwe iiE (3j= X +x+1 -« # f@By)=7 > K yHIFTE AIREE
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.

. 3 4 5 9
K IogsI+Iogﬁa+log6§+---+Ioge7 HIME -

Find the value of Iog6 3 + Iog6 4 Iogsg+---+ Iogeg.

AL DE I K P (RS log, 729 J2IRHEEL ?

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.

5 —(EEJTREHVAGRE 36 - —(EEIEAGHY S BIZ IR T Re i E - B EREHVERFRIETS
AeVER - Kz ESERGHVAGHA -

The volume of a cube is 36. A cone has the same height as the cube, and its base diameter is
the same as the side length of the cube. Find the volume of the cone.

6. = ABCD &5 Hf AD=3 - BLEff#E CD L » E
{75 AC fill AE =%43 ZDAB - 3k AACE (JE & -
Let ABCD be a rectangle with AD =3. E is a point on

side CD such that AC and AE trisect ZDAB. Find the
perimeter of AACE.

7. A 9 EIER - 9HIE E 000102101112~ 20~ 21 ~ 22 - FEFEHHH R -
RIFE RS BBy Bl B A — SRR 2 20 2
There are 9 cards, with 00, 01, 02, 10, 11, 12, 20, 21, 22 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?

8. [EF » ABCD REF - —(EEELE AD Y] - WS
AB #HEIR P HESM C 6758 BC jb E - % 4 .

BE:EC =1:3 ,j‘z% HE -

In the figure, ABCD is a rhombus. A circle is tangent to
side AD and is tangent to side AB at P. Also, the circle
passes through C and intersects BC at E. If BE:EC =1:3, B

find the value of ﬁ .
PB
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Questions 9 to 12 each carries 5 marks.

10.

11.

12.

1 X 1

s X REE - H : +1- B —IRZ 5 NRIH 8 - [ x B/ EA] g
Xx+2 x-1 4x+1

18 ?

Let x be a real number. If one of ! : X 1 ! is the product of the other two, how

Xx+2 x-1"" 4x+1
many possible values of x are there?

5% a REE b REH - BUTIE Crad +bx-25=0 HA—EER x=5 K a (YA
AIRE(EZ AT -

Let a be an integer and b be a real number. If the equation x* +ax? +bx—25=0 has only one
real root x =5, find the sum of all possible values of a.

e —ER IR B - EhA 3 MAENENS A-B - C > HEETH
FIFER T HE A HERITHY 1636 - ARG THY n BoPa XX, X, » H
FEE X #E AB-C Z— MEFRTEHMTHY X £X, -2 X, > EfE
X > X o BEX R/ X, ZHEECESE > BATHUESE © a0 > % 8P aylufir £ ACCB
FRHERITPHY 1436 +36-6=67 - fEIE (&4 THY =B A Fon 2/ MEA FEIRYE ?

A city uses a special system to represent integers. In the system, there are 3 different numerals
A, B, C, corresponding to the values 1, 6, 36 respectively in our usual decimal system. An n-
digit number in this system is of the form X X, ---X_, where each X; is one of A, B, C, and it
is equivalent to the number X, + X, £---£ X, in the decimal system, where the sign between
each X, and X, is negative if X; > X, ,, and is positive otherwise. For example, the four-
digit number ACCB in this system is equal to 1+ 36+36—6 =67 in the decimal system. How
many different values can be represented by the three-digit numbers in this system?

i+11

FLET-rhicE 99 {EEK > S1HRsE Ry 01 ~ 02 ~ -+ ~ 99 o FRENE et 71 (E BRI EFIHY
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There are 99 balls in a bag, numbered 01, 02, ..., 99 respectively. Now 5 balls are to be chosen
and their numbers be designated as ‘lucky numbers’, with the requirement that by swapping
the two digits of each ‘lucky number’, the result must still be a ‘lucky number’. How many
ways are there to choose the balls?
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Questions 13 to 16 each carries 6 marks.

13.

14.

&l o> KEFVNEIE-EE 3R R 5 F0 1 BLLo Al R
O, i1 O, » Hrt 0,0,=3 - HiE O, [A/NETERIFRY]
& BENERY SN ERYIER - o3 A B Al Y W R )
LT > HIRMIFRUIGRAHRC X o 3K XEREITIER
X ENEIVIGRAREZ 7= -

In the figure, the larger and smaller circles have radii 5 and
1 respectively and centres O, and O, respectively, with
0,0, =3. From O,, two tangents to the smaller circle are
constructed. Two other tangents to the smaller circle, each
parallel to one of the two aforementioned tangents, are then
constructed, and these two tangents meet at X. Find the
difference in length between a tangent from X to the
smaller circle and a tangent from X to the larger circle.

—{EREEkEE n (EEE - WAAEH EFE—1THY n+1 (EIE5F BiErT > b n ZIEE
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A game with n rounds is played on n+1 squares arranged in a row on the ground, where n is a
positive integer. Initially, the player stands on the leftmost square and puts down a ball. In the
k-th round, the player moves k times, each leftward or rightward to an adjacent square (moving
towards different directions within the same round is allowed), and puts down a ball in the
final position. If every square contains a ball after n rounds, the player wins. It is given that the
player needs to move at least 2016 times in the game, and will never be able to win. Find the
smallest possible value of n.
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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?

NIz 2 — 1 =t > / A= . AL
16. BEH 0o @& () FF (20 S AERBTEBEHIGNOE - 0140

n=4 K% 2n+%:\/8.25z2.9 CHOIE f(4)=3 < % F()+ f(2)+-+ f(2016) (I -

For positive integer n, let f(n) denote the result of rounding off ‘/2n+% to the nearest

integer. For example, when n=4, we have ,/2n +% =4/8.25~2.9 and so f(4)=3. Find the

value of f(1)+ f(2)+--+ f(2016).

BUEE20E - SETS-

Questions 17 to 20 each carries 7 marks.

17, —{EIEEE n DL a iEHFRRIGE—E =1 8 BN =% > DL b R R & —(E
PUfr B S AHERYPUAL L « oK n Vg NATREE (DLH#ERIFRR) -
A positive integer n is a three-digit number composed of the same digit in base a

representation, and is a four-digit number composed of the same digit in base b representation.
Find (in base 10) the smallest possible value of n.
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19.

20.

TE AABC 1 » Z/BAC FYN A F-53 4553 B BC Fil AABC A
HISNEEIAZ EFI D B ABDE IS F it AABC Y

SMEELE - 75 AABC H94MEEIEAEE ABDE (5MEIERY

Ry 34% > 3K cos LABC FIfH -

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

D
ABDE, find the value of cos ZABC .

% (X, y) Al g(xy) BRERMEHZIER - BHEHEERE X°y+6y =xy® +5x° +2x Y
HE x M1y BA (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
(x> +2xy +3y?) f (X, y) = (4x* +5xy + 6y?)g(x,y) for any real numbers x and y satisfying
X’y +6Yy = xy* +5x* + 2x . Find the value of f(0,0).

s a~b HER - T 2a+3 ~ a+b ~ 2b+3 ~ a+1 ~ b+1 Ml 0 &/ {EE /N {E
M > H a+3 ~ b+4 Ml 0E=(E& T a/ MM ETAHS - K a+b HAYRAHREE -
Let a, b be real numbers. It is known that the two smallest numbers among the six numbers

2a+3, a+b, 2b+3, a+1, b+1 and O are equal, and the two smallest numbers among the
three numbers a+3, b+4 and 0 are also equal. Find the greatest possible value of a+b.
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