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Instructions to Contestants:

() G 2008 > #8575 100 57

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.

Hn BTFELE - 5 n+18 ~ 2n+10 ~ 39-2n ~ 45-3n i KH—IEE M > 3k M 895/
ATRE(H °

Let n be a positive integer. If the largest term among n+18, 2n+10, 39-2n, 45-3n is M,
find the smallest possible value of M.

FE—{EgEk T > 10 (HALERNT 10 (EEEERHRUE — B3 > A &SGR b —(E
B EEMMWATAER Rk - 7€ EEREE - 40 SR Hh By SR BE R AT — (&l tH A BRAH
& (Fa[fF 153 o ERALSDIE T HY S —(EERN SR — (EEREEAL Y SRALAVSy
HYE/ NI REE -

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?

SEPE EREER R 16 BYIETTE - AWM{EIE T PR EEE
gre—{E 4xT7 BIRITI - K E EJ7 7 Ly R -
Given two squares of side length 16 on the plane, if the

overlapping region of the two squares is a rectangle of size 4x7,
find the distance between the centres of the two squares.

B 2016 FEARE EREAKEE « T LAY 672 (BT A HYZ8 =T » IR
FFILI4E Y, 336 (ELEEE 1 B HUE I8 « oF § ot -

There are 2016 matches of equal length. They can form 672 equilateral triangles with total area

A, or 336 regular hexagons with total area B. Find the value of g .
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Questions 5 to 8 each carries 4 marks.

5.

ABC BEHE=AF  HP.ORER - % A~B - C IYERESHIE L0) ~ (p.g)
(r;s) » 3K p+qg+r+s HY[E -

ABC is an equilateral triangle centred at the origin. If the coordinates of A, B and C are (1,0),
(p,q) and (r,s) respectively, find the value of p+q+r+s.

&+ > Dz BCHyFEL > BRI F oy Rl{iriérE: AC A
DC | - f#i15 EF 81 AD ST - 5 ABFE 1 ACEF 1y

sLm 93.9 5B BE g
HFELLE 23:9 szC HE

In the figure, D is the mid-point of BC. E and F lie on
segments AC and DC respectively, such that EF and AD
are parallel. If the ratio of the area of ABFE to that of

ACEF is 23:9, find the value of %

INERN T —(E/MALE n > Z1&/NEF LU T A E (B85 © 3 RILL n By An(Emfr
TE BB — TS 00 » 2AMEIEE =TAHE - BIREERATH I Z M (HIa0 © 25
n=37 - RIEFIR 3, 7,10, 17, 27, ...) - FEHIEEE 2015 TENTEE 2016 THAV(E L8577
AE A8 K niyfH -

Mimi writes down a two-digit number n, and then Lily constructs a sequence as follows. The
tens digit and unit digit of n are used as the first term and the second term of the sequence
respectively. Starting from the third term, each term is equal to the sum of the previous two
terms. (For example, if n=37, then the sequence will be 3, 7, 10, 17, 27, ...) If the unit digits
of the 2015th term and the 2016th term of the sequence are 4 and 8 respectively, find the value
of n.

i 2016 {EERALIE TGRSR &I - AARIERITIRAREZE LALE - A
W2 EAL R BT IEJTRe A nfll > 5K n R K AIRE(E -

2016 unit cubes are stuck together to form a cuboid. The surface of the cuboid is then painted
red. If there are n unit cubes with exactly two faces painted red, find the greatest possible value
of n.
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Questions 9 to 12 each carries 5 marks.

10.

11.

12.

PE EAVUREA: - dif iy 1 2 4 - FR4RIEH n1VEER T —EAEE n+1 AYIERE -
EVURERA P NV BRI E - FEIUEEE 2/ DA A RR AT REM: ?

In a class there are four students, numbered 1 to 4. Each student whose number is n wrote a
positive integer which does not exceed n+1. If it turns out that the integers written by the four
students are pairwise distinct, how many different possibilities are there for the four numbers?

S NEITHEERA T - MPHEIURRE AR 1> 2> -~ QRYRIREEN I » (EREAAE
=R - RSB ESLIMEHARBER=AT - WARRER = E&RERE R
B - CERAANREHE=AE - AEARL - SHRANE > MPERERSR - ) BHE
BT Ry = A i & i E Nl se R %0 2

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
perimeter 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 perimeter of the triangle formed
by the winner?

BN IR - GEEREEREE/NERFEY > EUEKKXE a~bc~d- 35
n=(bd+a)(c’*—a) > K nAY{H -

Let n be a positive integer. When its positive factors are listed in ascending order, the first four
terms are a, b, c and d in order. If n= (bd +a)(c® —a), find the value of n.

MALLT 6 sRENEE T B HEHE R Hal a2 N8 7 (G © EIANS R A ElE
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
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Questions 13 to 16 each carries 6 marks.

13.

14.

15.

16.

BIERE no s f(n) BN 2n+% VOFE: 7 A B R B EEFTSHIE - fldn - &

n=4 % 2n+%:\/8.25z2.9 M F(4)=3 o 3k F@)+ f(2)++ F(30) HYH -

e . 1
For positive integer n, let f(n) denote the result of rounding off ‘/2n+z to the nearest

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

value of f(Q)+ f(2)+---+ f(30).

HAEMEEA =AM AABC fil AXYZ » E.41 AXYZ IR EAEE XY 1 YZ 55 HE
AABC W E FA#E AB il BCHY 25 fZfi1 45 5 » H AXYZ #}iE XZ S 2 AABC #}

%Aceqswg’zz%emao

There are two right-angled triangles AABC and AXYZ . Given that the lengths of the two legs
XY and YZ of AXYZ are 25 times and 45 times those of the legs AB and BC of AABC
respectively, and the length of the hypotenuse XZ of AXYZ is 39 times that of the hypotenuse

AC of AABC. Find the value of %

A MEAE 1234~ 554 6 HRAY L BHRALE 66 - HHEERESEEITA R
66 ?

How many seven-digit numbers composed only of 1, 2, 3, 4, 5 or 6 are there, which end in 66
and in which all other consecutive digits are not 66?

wa~b-c BRIFZEEFH > Ho 3a+2b-c=-4 - ZHEH m FRFZE =FKITE
axC+x?=3x+1=0 ~ 3 +bx*+2x—-1=0 FI cx®*+3x* —7x+2=0 {yf& > Sk mAy{H -

Let a, b, ¢ be nonzero real numbers such that 3a+2b—-c=-4. If the real number m is a
solution to each of the three equations ax®+x*—-3x+1=0, 4x’+bx*+2x-1=0 and
ox® +3x° —7x+2 =0, find the value of m.
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Questions 17 to 20 each carries 7 marks.

17. RO TP ARSI (E A e 8 5 YRR moAT n CR[RERHE]) » Wio Al &afBRESE m Al n 2
HI~ EFFREE m AT n gy N —l ~ EaFaREEE m A n oo Ry —(E f 53 L A £
MAln 27 o UM AP IS -

SRR T ORFIRNE S W E R S 2 EE R EEE L AT DL R E OB (EE m
MREZ n - |

PRIFIEE T HR R
FEIE T HARIE
SRIFIEE © T KB
FFEE T AR
PRIFIEE T REEEARIE -
FREIEZ  THIRA -

(R AR AT MR - AEF IR A ER A YRR EE(E I IERESI T » 5K m? +n® AYFTA ATAE
{EZA -

The teacher had in mind two positive integers m and n (possibly equal) not greater than 5. He
then told Ann the sum of m and n, told Ben the smaller integer among m and n, told Cat the
larger integer among m and n, and told Dan the difference between m and n. Here is their
conversation:

o

i

o

i

o

i

o

(i

‘Do you know what the two numbers are?’ the teacher asked. ‘Just tell me the two
numbers. You don’t have to point out which one is m and which one is n.’

‘I don’t know,’ said Ann.

‘I don’t know,’ said Ben.

‘I don’t know,” said Cat.

‘I don’t know,’ said Dan.

‘I still don’t know,’ said Ann.
‘Neither do I,” said Ben.

Suppose the students are clever enough to analyse correctly what the previous students have
said. Find the sum of all possible values of m*+n?.



18.

19.

20.

Ko/ NIEEE n - (515 n" AV =82 979 -

Find the smallest positive integer n such that the last three digits of n" are 979.

FTEREHE 1T - /NFER 2016 T - METEIFERIE—HFT - BlEE MR E - =
Ji ~ SREEARS EVENTEEN nT DAEERESK - & 3 (EZE ~ 4 (EfZEE 5 AREI{E A B IRH
—HFT o NEERVETEIERS R DS E SR 7

Each bottle of juice is sold at $1. John has $2016 and plans to drink one bottle of juice every
day. After finishing a bottle of juice, the empty bottle, the bottle cap and the trading stamp on
the bottle can be saved for further redemption, such that every 3 empty bottles or 4 bottle caps
or 5 trading stamps can be exchanged for a free bottle of juice. What is the maximum number
of days for which John’s plan can last?

T — B I AR TR EhE 5 EAEMEEE A B-C-D-E» Hig
{543 BISTHE AT (PO 35 e PR TR 1~ 6~ 36 ~ 216 ~ 1296 = 3% 245 i n fir#l
M XX, X, > HipEE X, #E A-B-~C-D-E 22— fMiEHERFlHhr
X £ X, X, 0 EhEE X > X, 0 B X, X, ZRIHESE - SHIEESE - F40 -
S RIIUfIE; ACCB S A HERI Y 1+36+36-6=67 - {EiE(H 2% HHI =18
S FR /D ER EI(E 2

A city uses a special system to represent integers. In the system, there are 5 different numerals
A, B, C, D, E, corresponding to the values 1, 6, 36, 216, 1296 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, D, E, 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+1?

£
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