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Instructions to Contestants:

(a) ZREFHER 207 - #R 10077 -

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

(b) BREFRIFRIAS: - ABAIFrEEIIR [HEH] -

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

(©) BREFBIFEMASL - FREEFRADBFRIAREERE - WL ERE - TEZITIE -

Unless otherwise stated, all answers should be given in exact numerals in their simplest form,

No approximation is accepted.

(d) EFEEREAEEMREENZN L - HRERGTRDE -
Put your answers on the space provided on the answer sheet. You are not required to hand in

your steps of working.

(&) TRAHEFHEIEM -

The use of calculators is not allowed.

() FEHIEAN—EURELEHER -

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



R RERVHIHIELRIEERE - BRI, - FrE B AR BEERE » k&
f&] o TESZUTLME -
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.

B1ER4E SE3I -

Questions 1 to 4 each carries 3 marks.

L. FEENEGPRFLAHERE > MWEER TRAE - fi40 1743 £2 TR
0 1744 FARE "TRAE ) - BAPIEAEESIREET SR TR, 0 KRy
Tt/ NAIRE(E (Fhuld SRR REHEEFMEE) -

A year is said to be ‘special’ if all digits of the number of that year are pairwise distinct. For
example, the year 1743 is ‘special’ while the year 1744 is not. If Michael has witnessed three

‘special’ years since his birth, find the smallest possible value of his age (obtained by

subtracting his year of birth from the current year).

2. H 224991488 FRLL 14915 - GREES A ?
What is the remainder when 224991488 is divided by 1497

3. FEMR IS 12 201338 2013 fHIEEE - IR R REE 20— ?
On the blackboard the 2013 positive integers from 1 to 2013 are written. Which digit has the

lowest number of occurrence?

2013 +2012°

4. N
X 2013 +20122

HE
2013% +2012°

Find the value of )
2013 +2012?




BESEEeE  BEH4L -

Questions 5 to 8 each carries 4 marks.

5. WEH—EERE 2 BIESRRIPAESBILIE TR ISR
EASATEEIAERL - SRIBZER 8IS -
The figure is made up of a square with side length 2 and four

semi-circular arcs with the four sides of the square as diameters.

Find the area of the shaded region.

6. I % ] —g HIES 2 1205 +ax? + by —30 = 0 FAAR « 3K ab HOfE -

Given that both -2— and —g are roots of the equation 120x” +ax® +bx—30=0, find the value

of ab.

7. EEHE ABCD WHEMES 23 > MEEABEES V7 » 5k 4BCD AR » BRD
a+\b F a—b BRFT > Efa- b BB -

If the area of rectangle ABCD is 24/3 and the length of its diagonal is J7 , find the perimeter
of ABCD in the form a++/b or a—~/b where ¢ and b are integers.

_n(n+D@n+1)

- » K 143+6+10+---+1770 (B 1 = 1770 ZEFFE

8. T 124224 4n’
=AM BHE -

2 _ nn+D(2n+1)

Given that 1? +2* +...+n , evaluate 14+3+6+10+---4+1770 (i.e. the sum of

all triangular numbers from 1 to 1770).



BOREE 2K FESS

Questions 9 to 12 each ecarries 5 marks.

10.

11.

12.

TERTRESE A - EEFER—EE 0 9 KR F%

= » B PCIMC - PC f MATHDB Fif{Zei B B2 (S

% CESEE 16 1 - 4 @R 40 @EEFRS - K polnMmce

MATHDB Ffi{AFRAIA A - . P e
D B

In the multiplication shown, ecach letter represents a

different digit from 0 to 9. Furthermore, the integers
represented by PCIMC, PC and MATHDB are all even
numbers with 16, 4 and 40 positive factors respectively.
Find the six-digit number represented by MATHDB.

B xBIFE - B (P +1)+16)2 +4° 225 +473 o 3k x IE/INTREME » BZEDL a+b =
a—b BRFER  Hih o~ b BEEH -
Let x be a positive number such that ((x*+1)> +16)* +4° > 2" +47\3 . Find the smallest

possible value of x in the form a+ Jb or a—+/b where a and b are integers.

B~ LRI BRI T AT B0 - ILEERShmBamHIIR AL H - ERIRER
SIABRIEE G (BB AR ARG ARRERI) - AEAT—EE » EEFES
=58 AT Z— 5 5RH0F  [EEERR - RS AR —BIER - SRIF R A

Bl % T Z IR AR % o R EERRAEE S A R -

Two football teams, A and B, are having a competition of penalty kicks. In each round, each
team would send a member for a shot. If both teams score or both teams miss (each shot either
scores or misses), they move on to the next round. The game ends when one team scores while

the other misses in a certain round, and the team which scores wins. Given that Team A scores

each shot with a probability of % while Team B scores each shot with a probability of % , find

the probability that Team A wins immediately after the third round.

B b > ABCD 246 » Hih 4D // BC » AB=10 A 12 D
BC=28 » CD=14 Jz DA=12 - 3k ABCD BJ[EI?H -
10 14
In the figure, ABCD is a trapezium with AD // BC, AB =10,
BC=28, CD=14 and D4 =12 . Find the arca of ABCD. B c
28



BI3EHE 16 - B 67 -

Questions 13 to 16 each carries 6 marks.

13.

14.

15.

16.

HAE—E2RE 2 WIEG - BRI ERE - hgayhERIE P OE LB,
HHRE RS =B FINES - E=EREE N — AR BRI = AR R %4 ?

There is a square of side length 2. Three different points are randomly chosen from the
following nine points: the four vertices of the square, the mid-points of its four sides and its
cenire. What is the probability that the three chosen points form a triangle whose area is a

positive integer?

)

HFE—EEET > BLSIEITER—RERS - EEE 1 £ 82 8 ilFE - 2%
TR s LRI 3 ([EHT - ARWMAIEHRE S BRSBTS - TEA
HEEEEM T 3 3T - WREASMERT SRS TR — (I FEEE
H > SIS - B — 2SI GETEER T R E 2 7

In a game, each participant is given a card on which the numbers 1 to 8 are printed. A
participant has to circle 3 numbers on his card. Then two special guests will each be given a
card and they will each randomly circle 3 numbers on the card. A participant wins a prize if
each of the numbers he circled is also circled by at least one of the special guests. What is the
probability that a participant wins the prize?

BIRIERH n o 3 f(n) TR n BEEFZR > B0 - B 2013 BYBEFZAE 6 0 ATl
f(2013)=6 35 2f(m’)+3= f(m)+m » K m FAEFIREMEZRD -

For positive integer n, let f(n) denote the sum of the digits of n. For example, since the sum
of the digits of 2013 is 6, we have f(2013)=6. If 2 f(m*)+3 = f(m)+m, find the sum of all
possible values of m.

R T WA N

Find the last six digits of 77777 .



BITEFEWEF -FETH -

Questions 17 to 20 each carries 7 marks.

17. BRIEREEE m ~ n o B f(m,n) FOREIRR m BB » RUKERYIEE RS - fia0

18.

KB FEE 6 RIEZERT 24 WREREZEER 3 @ (S50 6~ 12 1 24) - FrlL
1 7

F(6.20)=3 « FHF » B g)= )+ S Qo) ) » BT 1 g v =

g+ E2+ED v o

For positive integers m, n, let f(m,n) denote the number of positive integers which are both a
multiple of m and a factor of n. For example, f(6,24)=3 since there are 3 positive integers

(namely, 6, 12 and 24) which are both a multiple of 6 and a factor of 24. We also let

1 pyad

gm)= f(L,n)+ f(2,n)+---+ f(n,n) . Given that 1+El—2-+3—2+---:? , find the value of

g(1)+5£r2(—22)—+—g%+---.

HEFA 10 EIRTHAREKREAT « FEAEAFIT%E EER - SO EeE

ForFm T - 3 BEX

©  IEWERTCE R REHRT-FEARRE —EEEE TR

*  NEEZEARNT - FREPMERRE ISR —RmZE A RS YDER -
MM ZE o RS BRI S e A R 7

There are 10 cities and two airlines in a country. Each airline operates flights which connect
two of the cities, and it is known that:

@

*  between any two cities there is at most one flight operated by one of the companies; and

» there do not exist three different cities such that any two of them are connected by a flight

operated by the same airline.

What is the maximum total number of flights operated by the two airlines?



o ZPNBR AN R S ANERVIMA R AN T —REHRE - BB E T EER A
e ﬁ‘EELT{ B A MBI ORI N O BRI A - T8 - MfTR5m
EREHIEN > Ko gt A n[AEdaR @ EENMEFSHIA LRSI AZ

ANBRRSE T IREBR/ NNV N RS AR -

NEERG T T IREGR Y NERVMAEE SIS - SRR PR E R -
NEER 0 TIRER DN GRREE -

INEE T THRARVIMTEE - |

MR T SESMEAT > FTERRER AR SRR -

REk - EA?LlillLEEiIEIBZ—I o {hFIRR - FEFREHILLE Y - HRSEAEEIRE _LAHAR
BIABBHIIE ndf - 5 m=2" > K m FrETEEEZA -

Amy, Betty, Cathy, Danny and Emily joined a chess gathering. It is known that any two of
them played at most one game, and that among any three of them one can always find two who
have played as well as two who have not played. Afterwards, they talked about the gathering
while some of them could be lying. Nevertheless, it is known that more people tell the truth

i

than lie.
Amy said, ‘I have played with both Betty and Danny.’
Betty said, ‘I have played with both Danny and Emily, or neither Danny nor Emily.’
Cathy said, ‘I have played with Betty.’
Danny said, ‘T haven’t played with Emily.’
Emily said, ‘I have played with each of the others who has lied.’

After the gathering, the five people formed a circle in the above order. It was found that of the
games played, » of them are between two adjacent people on the circle. If m =2", find the sum

of all possible values of m.

20. BEAOTEARTTEADIERTHY 3x4 7Ry 12 [E/]ME5
AEEA 1 2 12 SRR S ME AR RIS A
RE#?

In how many different ways can we fill in the numbers 1 to 12 to the
12 cells of the 3x4 grid shown so that the sum of the numbers in

any two cells with a common side is a prime number?

&85
END OF PAPER
7



