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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) 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.
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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 maximum possible score?

2. EEIEME R —1234x+5678=-9012x +3456 W » Iy Ri(E (- BEER T+ |
5 SCGRIERE T+ SRR T— ) 5F - AT mEATE S EB RS E S RS ?

When solving the equation —1234x +5678 = —-9012x + 3456, Carmen mistakenly regarded the
two ‘=’ signs in the equation as “+’ and the two ‘+’ signs as ‘~’. What is the difference between
the answer Carmen obtained and the correct answer?

3. ERNMERMN EF FEE 2016 » 218 —BFERA BT DL NRAE ¢ B AR EREE R 1
IVEREY - AR RS - B2 ZAKRR 1 HEMZMER PRI EE - &%
AR ERTARVRREES K 1 o SR h AR R 2 D R 8 0
The teacher wrote the integer 2016 on the blackboard. A group of students then performed the
following operations one by one: erase an integer greater than 1 and replace it with two
integers whose difference does not exceed 1 and whose sum equals the integer erased. In the

end all integers on the blackboard were 1. How many integers have been erased during the
process?

4. 3 n=6" < 7 n®=6" » R xHYHE -

Let n=6° . If n* =6%, find the value of x.
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Questions 5 to 8 each carries 4 marks.

5. FEEDFI20,2 2 4, ... HPHE TS - BHRHEATRITAZA « 555 2015 RIS
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Consider the sequence 2, 0, 2, 2, 4, ..., where starting from the 3rd term, each term is the sum

of the two previous terms. If the unit digits of the 2015th and the 2016th terms are A and B
respectively, find the value of the two-digit number AB.

6. [EH > D& BCHYHRE: » EFI F 53 AlIfLA4REE AC Al
DC I - {2 EF #1 AD {7 - % ABFE 1 ACEF £y
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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 s 23:9 . find the value of %.
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WA e 28 AT ERY BT IE 7RG SR n fli > 3K n BV R AIREME -

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.

8. FEEAAREHE L o FEIE 2016 BIPLUFE AL o EH A —(ETERHI AR (L0) » 2K5
4 2015 {ETHBEHIFTA X FEEEM] Y R Z A
On the coordinate plane, a regular 2016-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 2015 vertices.
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Questions 9 to 12 each carries 5 marks.

10.

11.

12.

B/ DEIEEEE m Al n e mn=1800 > H m & n HyRE ?

How many pairs of positive integers m and n are there such that mn =1800 and m is a factor of
n?

B A E RIES o B2/ VIR E DT A T LAEFH F55%E 2014 {ER: - 5T E
&G TEHY YRS AH R {8 1E 2016 ZE1F 7

There are two given points on the plane. How many different ways are there to choose 2014
other points on the plane so that they together with the given points form a regular polygon
with 2016 sides?
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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
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?

ax N RIERE - HEHERBRE/NEREY > BHERIE a~bc d- &
n=(bd +a)(c’—a) > K nfyfHE -

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.



FREFIE SEH6D -

Questions 13 to 16 each carries 6 marks.

13.

14.

15.

16.

AZ/VERE 123~ 4~ 550 6 A /NI BHURILE 65 - HHEREGEERAT A &
65 ?

How many six-digit numbers composed only of 1, 2, 3, 4, 5 or 6 are there, which end in 65 and
in which all other consecutive digits are not 65?

WERERITE 1L (0,0) ~ (4,0) ~ (4,4) FI (0.4) FTE%:
HITE T » B |t B D TE A5k 4 (A
R, (VB T TS A e 52— |
i) - s E B TE AT — BT - ELE (1.3)
T O B (EIFP A e — R B TE T T
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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. (3,0)
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?

w2452 0,2,2, 1,283,252 30 Y 2wy
3 34 345 3 456 3 45 99 100
2 1 2 12 2 12 3 2 1 2 3 97 2
Evaluate —+ =X—+=X—=X—4+=X—X—=X—++ -+ +=X—X— —x—
3 34345 3456 3 45 99 100

xa~b c BRIEEEH - Hf Za+2b-c=—4 - FEHEH m GHARZE=FHE
aC+x2=3x+1=0 ~ 43 +bx?+2x-1=0 fl cx®+3x* —=7x+2=0 HYf% > K mAy{E -

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
cx® +3x%> —7x+2 =0, find the value of m.
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Questions 17 to 20 each carries 7 marks.
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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?.
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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?

WIER 8 n o 3% f(n) Fon Yen+6en H9ELEEGy o Bl E n=3 0
Yon+36n =18+ 318 ~2.7 - Ht F@)=2 « K U+ F(2)+-+ f(2016) HYIH

For positive integer n, let f(n) denote the integer part of Yen+3/6n . For example, when

n=3, we have 36n+¥6n=318+318~2.7 and so f(3)=2 . Find the value of
F)+ f(2)+-+ f(2016).

I — B I AR TS B E 5 EAEMEEE A B-C D E» Hig
(53 BRI 3 P i PR A+ T 1~ 6~ 36 ~ 216 ~ 1296 © 3% 2451 n (g
XX, X, > HipEE X, #E A-B-C-D-E Zx— MEHRFRHhr
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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 XX, ---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?
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