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Time allowed: 2 hours
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Instructions to Contestants:

(a) AEBHEF 200 » #E5E 1005) »

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

(b) ERFEFEIFEVIS  RERRFTAEEIER R -

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

(©) BREFRIFEEAS - PR B RER T ATEERSE - TR  TEIIE -

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

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

your steps of working.

(e) MeEEHAETER -

The use of calculators is not allowed.

() AEBHMEA—E KL -

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



R - RERYHNEPIZEARR - RERIFEIIS - e &R ALBMFIERESSE - MihER
il - BT -
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.

B1EE4E SE34 -

Questions 1 to 4 each carries 3 marks.

1. RB/|VYIEEES n o {18 142+ +n KR 2013 -

Find the smallest positive integer » such that 1+2+---+r is larger than 2013.

2. EHEHFNFORBFEAHR > RIBZER "RHE, - FIA: 1743 £72 TR
0 1744 SRR TRAE ). BNAREESIHEE T =R TRBIE - Kty
FnHR/NATEEE (Rl S FRFmBERNEFOFE) -

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).

3. B} a*b=(a+b)’ o K ((1*2)*3)*4)*5 HUEIRTELE -
Let a*b=(a+b)*. Find the unit digit of ((1*¥2)*3)*4)*5.

4, E 911911911911 kDL 91 I » tRBrEH%4 7
What is the remainder when 911911911911 is divided by 917




BBSRESHE  FEHAD -

Questions 5 to 8 each carries 4 marks.

5. WEh—EE2&ERE 2 AIEFRAEMEDSBILUIE GRS
EREHYAPEIIVER » SRIEZTR/AYER -
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. HEEBLLES 10558 - 77 6 FEFE 8 40 & 4 REFRE 13 70 - B n{GdArihRY
S8 BRIEERS 04 - WY - 2EEELTE TR H 2B R A]HEE 7

In a mathematical competition there are 10 problems. The first 6 problems carry 8 marks each
while the last 4 problems carry 13 marks each. A correct answer merits all the marks allocated
to the problem; otherwise 0 mark is given to the problem. How many different possible scores

can a contestant get?

7. B P12 POFDCRED e 6410441770 (E 1 F 1770 ZRIFAY

6
ZAREL) HIE -
_ n(n+1)(2n+1)

Given that 17 + 2% +--- +#° , evaluate 1+3+6+10+---+1770 (i.e. the sum of

all triangular numbers from 1 to 1770).

8. B [x] ARTHEHE » R AEH > fl [L1]=1 - [69]1=6 I [5]=5 - XK

1
{ — : ]H’\J{Ef’
—_—te
2001 2002 2013

Let [x] denote the greatest integer not exceeding x. For example, [1.1]=1, [6.9]=6 and [5]=5.

1 1 1

Find the value of I: ! } .
e e ——
2001 2002 2013



BOFE 2 FEHS -

Questions 9 to 12 each carries 5 marks.

10.

11.

12.

FEFTARE P » SEESAE—ERH 0 2 9B RHEE

= H PCIMC -~ PC f1 MATHDB FH{{sen i 2

B - SFAFE 16 8 - 4 B 40 FIERES - K Pl Mc

MATHDB Fr{ZRAY/ S8 - X P C
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.

BRI T RERE "2,/ 3,  RIWE T8, o fla0: 2013 2 T
o 0 012 HPNE TP - BEAETEGE TR ?

If a positive integer contains both the digits ‘2° and ‘3°, it is said to be ‘good’. For instance,
2013 is ‘good’ while 2012 is not. How many five-digit numbers are ‘good’?

B - D& BC LHY—BY > 15 BD:DC=2:1 - [fj E &I
& ACHYFES - ADF BE3ZJY P> H CPEEREAT AB Y

A
F o35 AABC INIEITESS 1 » 3K ABDF RYIEITE
In the figure, D is a point on BC such that BD:DC=2:1, P E
while E is the midpoint of 4C. AD and BE meet at P, and the
extension of CP meets AB at F. If the arca of AABC is 1, P
find the area of ABDF . B D C

Foth BRI A (DL TR fLEAIR) SR - AL ASE « K » MTHTTEE
fEZAD -

All interior angles of a convex »n-gon are integers (in degrees) and are pairwise distinct. Find

the sum of all possible values of #.



HIBEFI6E  FEH6 -

Questions 13 to 16 each carries 6 marks.

13.

14.

15.

16.

TR 2013 L84 - SRS 1 £ 2013 - BEMRBEARESHREEE © IR E
BARERGE m WS m’ —4m+4 B 5 WS A2 A WIS — T ORI R
(a0 = TRRS 127 —4(12) +4 =100 » 2 5 FUGFE0 > TULARSR 12 B9SA IR S S Lk AUHE
R) ¢ ARFERAERRSR n IR 2® -3n+6 2 SHUMSE » NI A RIS
CRIVHEIR - LD L2 AT LIER R FEIER 7
In a school there are 2013 students, numbered 1 to 2013. The teacher gives out candies
according to the student numbers as follows. Each student whose number s is such that
m® —4m+4 is a multiple of 5 will be given an apple-flavoured candy (for example, since
12* —4(12) +4 =100, which is a multiple of 5, the student numbered 12 will be given an
apple-flavoured candy), while each student whose number n is such that n* —3xn+6 is a
multiple of 8 will be given a lemon-flavoured candy. How many students will be given at least

one candy?

R T AIRAR I I -

Find the last four digits of 777777 .

FIRERER no 5 f(n) T~ n BIBLFZH » BI40 - IR 2013 WS 202 6 0 FRLA
f(2013)=6 « 35 2f(m’}y+3= f(m)+m » K m FrATTREEZH] -

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

possible values of m.

— ARy E - EIERG R LAl - — 8T AR - b e EE,
IR RERYEIETT £ 5 MMEVTHE, (HATLURIEF —TREHEE—K - SO
A o EE FRGE 8 PHRIREIRLEIER, » JIMATERRSE £ ER R E 2

A vertex of a cube is coloured red. A bug starts from the red vertex, and in each step it may
crawl from a vertex to an adjacent vertex along the edges of the cube (the same vertex,
including the red vertex, can be traversed more than once). If the bug returns to the original
vertex after 8 steps, how many different possible routes are there?



BUTER20E - FHTS -

Questions 17 to 20 each carries 7 marks.

17. HL VAR NER R 3x4 JifgsRmey 12 {@/vE0

18.

ANEA 12 12 FRREEREE LIS/ MENR R EL RS
RHER?

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?

INBR ~ INEE S NER  ADERVMATAZINT —REMIRE - EAMEFTE TERR AR
w®E—X M HAFER = AZ RS ARG AT NS R A - % =G
FIFRGRYIFD - ErhEL ATTRENRER - BEAERAFEIALLSRRRIAZ -

NIRRT ERBVINEFVNER GRS -

AN T ERECRIR N ERIMAEE R - BOE IR TTERIR A EE
NIRRT RN -

NERRE T BRI ER MU -

MRS - T EAMUAHR - FrEEERA A SR IRE A

Rk ﬁ)\?ﬁL)U:HEiEﬂEIB’Z*I ° iR - ARG HILLES T - FFIEE B LA
FIABTEIEE n i - 35 m=2" > R 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

than lie.
Amy said, ‘T 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, ‘I 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, »n of them are between two adjacent people on the circle. If m =27, find the sum

of all possible values of m.



19.

20.

Erh » ABCD 5487 » Hft AB=AD=33 » CB=CD =80 .

A
ZABC=/4DC=90° < E~F~ G~ H4BIE AB ~ BC~ CD ~ i
DA LIYR: > §ifF EFGH TP (MEVEIER) » B a

EF /| AC » 3k EFGH 9B A< {E -

In the figure, ABCD is a kite with AB=AD =33, CB=CD =80 F G
and LABC = ZADC =90°.E, F, G, H are points on 4B, BC, CD,

DA respectively such that FFGH 1s a rectangle (possibly square)

with EF // AC. Find the maximum area of EFGH. C

BIEEEBE no (1+V2+B) ATER a,+bN2+c,3+d N6 (Efa ~b ~c ~d,
BEN) - FIM BB (+V2+B)=6+2V2+23+2V6 - B a4, =6 T
b2 =, =d2 =2 - %ﬁ&l’l?ﬁ*ﬁfoﬁﬁqj*x :

ax+ay+a,ztaw=a,
byx+by+bz+bw=b,
CX+ey+ez+ew=c,
dyx+dy+d,z+dw=d,

For non-negative integer , (1++/2 ++/3)" can be written as a, +bn«/§ +Cn\/§ +dn\/g (where
a,, b, ,c, and d, are integers). For example, since (1+\/§ +-\/§)2 =6+24/2+23+26, we

n? ¥nr Tn

have @, =6 and b, =¢, =d, =2. Find x in the following system of equations:
ax+ay+a,z+aw=a,
bx+by+bz+bw=5,
cx+ey+e,ztew=c,
dx+dytd,z+dw=d,

2485
END OF PAPER



