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Instructions to Contestants:

(@) FEHEZ 208 - #1005 -

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

(b) BREFRITEISL - RENIFTRBITR-HER -

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

(©) BR¥FAFEHAS - FrE B SEDIB PR BB » Wb BER M - AT AUE -
Unless otherwise stated, all answers should be given in exact numerals in their simplest form.

No approximation is accepted.

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

your steps of working.

(e) TFERETHER -

The use of calculators is not allowed.

O AEHIHEA—E RILEHEEE -

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



TR O REAVHHIERIEE R A - BRERBIFEESL » AT E AL FR EEERE - 2R
& TR UE -
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.

BIBEIE FEHIS -

Questions 1 to 4 each carries 3 marks.

I SRR (og,»)(log,x® +1)=1 Ky x HIFATE -

Find the largest possible value of x which satisfies (log,, x)(log,, x* +1) =1.

2. CE 345345347349 BRDA 91 K - BRBE S A 7
What is the remainder when 345345347349 is divided by 917

3. E 2013 FREGEERIALIE SR BUR - FAERBCEARFInImAI - 3K -

When 2013 is divided by a two-digit positive integer, the quotient and remainder are the same

two-digit number. Find the quotient.

4. HBWr EFEEE 1 2 201355 2013 IEFER - 51 | £ 9 G ES T HEEE B L HERRY R
BRI — NG 8 (BB REE A RIPHE/ALE » R KRB B/ N B FEHE A
B 0 BRERRSRIILAI BRI ?
On the blackboard the 2013 positive integers from 1 to 2013 are written. If the nine digits 1 to
9 are rearranged to form a nine-digit number (those occurring less frequently on the left, and in
case of equal frequency the smaller digit on the left), what is the nine-digit number formed?




BSBESE  HEHID -

Questions 5 to § each carries 4 marks.

5. EIRRIERE no B f(n) TR 0 BEFE - B0 IR 2013 BB AIE 6 0 Rl
£(2013)=6 < & m Z/NGY 2013 MYIEREE B [/ ()] <m - B m HLDEFEBATHE
fa?

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 m is a positive integer less than 2013 and
[f(m)]° <m, how many different possible values of m are there?

6. HEHRJTP ABCD AR 98 » EHARRRELR V2013 » K ABCD BYEHA -

If the perimeter of rectangle ABCD is 98 and the length of its diagonal is /2013, find the area
of ABCD.

7. [ - ABCDE BiMiiglp - ABCE B—HBRE 32 E
32 IEAE > H CD=20 -~ DE=25 - 3K
AD* —-BD* HY{H - 25
In the figure, ABCDE is a convex pentagon while D
ABCE is a square with side length 32. Furthermore, 50

CD =20 and DE =25. Find the value of 4AD* - BD?. B c

8. HEEBLLEA 20:EE > B 3-4-5-6-T08EHF 48 &4 100 5 - FESHY
LTS W - BRRLER 0 77  EOMAELLEDEHT 17 ElESE v 53> K n
FirE aJEEfEZ A -

In a mathematical competition there are 20 problems. There are different types of problems
carrying 3, 4, 5, 6, 7 marks respectively, with 4 problems for each type, making a total of 100
marks. A correct answer merits all the marks allocated to the problem; otherwise 0 mark is
given to the problem. If Jeffrey answers 17 questions correctly in the competition and gets »

marks, find the sum of all possible values of .



EBoBE 12/ FES -

Questions 9 to 12 each carries 5 marks.

9.

10.

11.

12.

AR n EHPEG - BEFRAE—EN 1 E (-)
BT - R nH9{E -

In the addition in base » as shown, each letter represents a
different digit from 1 to (»—1). Find the value of n.
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E— AL - BRBINEITER —RERN - LA 1 £ 812 8 HBF - 2I1ER
g ERE 3 EHT - REMAR IR E O B ESRERE - A
HElesBELET 3 T - MREASMBFEENEET - RO HSFERRE
(USRI RIEEE R - FBINEFE IS - T - —Z2INE e R s

BMREZD 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 at
least one 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?

4F AABC s AB=AC Tfj £A=36° - 8 D B AC WHEETT
TRREE /B NP SIS, - 35 £4DB=x° » R x BY
fE - D

36°,

In AABC, AB=AC and £4=36°. Let D be the intersection of
the perpendicular bisector of AC and the internal bisector of £ZB.
If ZADB = x°, then find the value of x. B o

BFIERBIR A REEER T A - LRANRGHEFERARE - ERE TiF8, 4l

400 : 2013 71 2023 & TAFEL, 0 2003 I 2012 BIRE TS, o SO EEIEREE
"IT#L 7

A positive integer is said to be ‘good’ if no two of its consecutive digits are equal, and that its

leftmost digit is different from the rightmost digit. For example, 2013 and 2023 are ‘good’
while 2003 and 2012 are not ‘good’. How many four-digit positive integers are ‘good’?



BI3EE 165 EHe -

Questions 13 to 16 each carries 6 marks.

13. BMEERRER 2 WIESTE - BEIEIET IR PHETERY - PEag-hEIE S OsE e
FHFERRIN =N FIRYES - JE = RiResH el — IR IR B = AR 24 7

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
centre. What is the probability that the three chosen points form a triangle whose area is a

positive integer?

14. B » ABCD Z2&5f » HHt AB=AD=50 ~ CB=CD=75 H. A
LABC =/ADC=90° « E~F~ G~ H538& AB~BC~ CD ~ E i
DA FRIBEL > 51§ EFGH I 5T » HP EF//AC > R EFGH 4 D
HYTHITE °
In the figure, ABCD is a kite with AB=AD =50, CB=CD =175 F G

and ZABC = /ADC =90°. E, F, G, H are points on 4B, BC, CD,
DA respectively such that EFGH is a square with EF // AC. Find
the area of EFGH. C

15. & a, =1 HEMEEIEEE 2 ER a,=7"" ° K ay,, NREHLEE

Let @, =1 and define @, =7 for all positive integers ». Find the last two digits of a,,, .

16. £ AABC 1 » AB=13 ~ BC=14 ~ C4A=15 - P £5 A4BC
AH—BE » 518 ZLAPB=/BPC=/CPA=120° - 3K
(P4+PB+PCY BIH -

In AABC, AB=13, BC=14 and CA=15. P is a point inside

AABC such that Z4APB=/BPC=/CPA=120°. Find the
value of (P4+PB+PC)*.




BITEE20E - FE7S -

Questions 17 to 20 each carries 7 marks.

b Teosx+xsinx—1
17. BatH | R
0

18.

19.

Teosx+xsinx—1
Evaluate I dx.

2
0 X

B 4B f1 O 2 Rl2FENERME.D - B
AB =200 - L O, BEILI/NERUIRFE » 4R
Br H Z400,<90° « ACDE ZEHF » BHE =

SHYELNEINY] - 4 DOB BEM= M K r AT
HEfE.Z T :
O
In the figure, AB and O are the diameter and centre of the
semi-circle respectively, with 4B=200. Centred at O,, 4 o C B

the small circle has radius » and is internally tangent to the
semi-circle. Also £400, £90°. ACDE is a rectangle in
which three of its sides are tangent to the small circle. If
ADOQOB is isosceles, find the sum of all possible values of 7.

BIEEBEE o (1+V2+B) TBR a,+bV2+c,B3+d,6 (Hia, ~ b, ~ ¢, ~ d,
BEH) > HWM @S 0+V2+3)=6+2V2423+26 0 Ik a,=6 T
bg =¢ =d2 =2 - %ﬁELi—Fﬁ?EEE%EEPE‘zx -

aGx+ay+a,z+aw=aqa,
bx+by+bz+bw=5,
CX+ey+eztew=cg,
dx+dy+d,z+dw=d,

For non-negative integer 7, (1++2 ++/3)" can be written as a, +b"\/§ +c"\/§ +d”«/€ (where
a , b ,c and d, areintegers). For example, since (1 +42 + \/5)2 =6+2v2 +243+26, we

n® “n?

have a, =6 and b, = c, =d, =2 . Find x in the following system of equations:
ax+tayt+az+aw=a,
bx+by+bz+bw=5h,
cx+ay+c,zhcw=c,
dyx+dy+d,z+dw=d,



20. E%ﬂﬁ*ﬁ x20+xl3+3x7+23=0 EI‘J)FE%EU% a =~ oy >t Oy (;F—‘ﬁéx%gﬁﬁ) ° %75
FE x® e ox’ +opx +otexte, =0 (HH ¢~ ¢ ~ ¢, BEE) WIRSHIS
o eyt s ey’ R g BIE -
It is given that the equation x** +x" +3x" +23=0 has roots &, @,, ..., @,, (not necessarily
real). If the equation x™ +¢x"” +cx"® +--+x+¢, =0 (where ¢, ¢, ..., ¢, are constants)

has roots *, &, ..., &y, find the value of ¢,.

EX
END OF PAPER



