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2. Questions are in bilingual versions. Contestants should answer all questions.
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If x—y=12, find the value of x*—y>—36xy.
#ox—y=12 > 3k X’ —y*-36xy HIfH -

If x is a real number, find the minimum value of |x+1|+ 2|x—5|+[2x—7|+

x—lw

x-11
2

X R EE K [x+1+2[x-5)+]2x - 7]+

‘ IV -

If x and y are real numbers, find the minimum value of
J4+y2+Jx2+y2—4x—4y+8+\/x2—8x+17.

X Y BB K A4y 0+ Y —Ax— 4y +8+XF —8x+17 HIE/IMHE -

Let f(x)=ax+b where a and b are integers. If f(f(0))=0 and f(f(f(4))=9,
find the value of f(f(f(f@)))+ f(f(f(f(2))+---+ f(f(f(f(2014)))).

i f()=ax+b - Hrr a~b B#EE - & f(F(0)=01m f(f(f(4)=9 K
fFCECECEQ@M+ £ (F (F(F @)1+ £ (F (F (F (2014))) HYMH -

Let ABC and PQR be two triangles. If cosA=sinP , cosB=sinQ and
cosC =sinR, what is the largest angle (in degrees) among the six interior angles
of the two triangles?

2% ABC f1 PQR A& =f4J - %5 cosA=sinP ~ cosB=sinQ H cosC=sinR -
AR E =i A E N A Eo R —(E (LT RE ) BB &%/0?

Two parallel chords of a circle have lengths 24 and 32 respectively, and the
distance between them is 14. What is the length of another parallel chord midway
between the two chords?

LB T R R AP ATHYSZ I RE TR Ry 24 R 32 > e 2 ERVEERER 14 -
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In AABC, tan Z/CAB = % and the altitude from A to BC divides BC into segments

of lengths 3 and 17. Find the area of AABC.
22 o . .
1£ AABC 1 > tan ZCAB == H1E A F] BC iyt BC 3l E 371 17 1Y

FVES - 3K AABC Y EFE °

There are three identical red balls, three identical yellow balls and three identical
green balls. In how many different ways can they be split into three groups of three
balls each?

B =8 — R —ERAVALEK ~ = (8 — BBy = BRI = — L —EV&kEk - A
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AABC is isosceles with AB= AC . P is a point inside AABC such that /BCP =
30°, ZAPB = 150° and ZCAP = 39°. Find ZBAP.
ABC EEHM = » Htt AB=AC - P 2 AABC Niy—H&h - {5 £BCP =
30° ~ ZAPB =150° H ZCAP =39° - 3k ZBAP -

Points A and C lie on the circumference of a circle with radius +/50. B is a point
inside the circle such that ZLABC = 90°. If AB = 6 and BC = 2, find the distance
from B to the centre of the circle.

A Ffll C 2—{EF1EE 50 MENEE_EAIRiE: - B S ENM)—8 - [#15
ZABC =90° - %% AB = 6 Tfij BC = 2 » 3K B Hil3%[E|[E] Y EERE -

If a sequence {a,, a,, ..., a,} of positive integers (where n is a positive integer) has
the property that the last digit of a, is the same as the first digit of a, , (here
k=12,...,n and we define a,,, =a,), then the sequence is said to be a ‘dragon
sequence’. For example, {414}, {208, 82} and {1, 17, 73, 321} are all ‘dragon
sequences’. At least how many two-digit numbers must be chosen at random to
ensure that a ‘dragon sequence’ can be formed among some of the chosen
numbers?

EREREEEY {8, a,,...,a} (H n BIEEE) T a, AURIHFER
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Let [x] denote the greatest integer not exceeding x. Find the last two digits of
1 2 22 22014
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AABC is acute-angled with AB=13 and BC=7. D and E are points on AB
and AC respectively such that BD =BC and £DEB = ZCEB. Find the product
of all possible values of the length of AE.

ABC E#ifA =/ » Kt AB=13 f BC=7 -3 D 1 E 7355 AB I
AC ErYEL - 15 BD=BC f /DEB=/CEB - >k AE WYRENIFTA AI4E
HZFE -

How many sets of integers (a, b, ¢) satisfy 2<a<b<c and abc =2013x2014?
H2%/DaH®ELET (a, b, €) e 2<a<b<c K abc=2013x2014 ?

Let n be a positive integer not exceeding 2014 with the property that x> +x+1 is a
factor of x*" +x" +1. Find the sum of all possible values of n.
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Let &, a,, ..., &, be integers with sum 0 and satisfying |a, |<i for all i. Find the

greatest possible value of a +2a, +3a,+---+24a,,. (2 marks)
Boa A, e a,, REED BMZNE 0 HEATE | BA |a<i oK
ai+2a2+3a3+"'+24a24 E@H%j(ﬂ%%{g ° <2§j\>

Let [x] denote the greatest integer not exceeding x. Find the last three digits of

[(3/\/§+2+3/«/§—2)2014] (2 marks)
s [ o x okt o | ((B2+{B—2) | =
5. (25)

. There were 36 participants in a party, some of whom shook hands with each other,

such that any two participants shook hands with each other at most once. Each

participant then recorded the number of handshakes made, and it was found that no

two participants with the same number of handshakes made had shaken hands with

each other. Find the maximum total number of handshakes in the party. (When two
participants shook hand with each other this will be counted as one handshake.) (2 marks)
HIEGHAE 36 A2 EhAEEANGEETHET » MEWAZEHEF&
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Let A, B, C be points on the same plane with ZACB = 120°. There is a sequence of
circles w,, @, w,, ... on the same plane (with corresponding radii r,, r,, ,, ...,

where r, >, >, >---) such that each circle is tangent to both segments CA and
CB. Furthermore, @, is tangent to o, , for all i>1. If r, =3, find the value of
AN Y AR (2 marks)
i A~ B~ CRylA—FmE LAY =% > Hrft ZACB = 120° - JAE—PH LA —
%5”9@ w, > O > @, ™ " (%{I‘}Eﬁ:g\jﬁﬁ//{gﬁﬁuz% L~ n >0 > ;H\:E[j

> >0 > ) E P HISEEY CATI CBARY) » HEHER i21 & o
/gia)i_ﬂ]ﬂtﬂo%ro:?)’jzro+ﬂ+r2+"'ﬂ/ﬂfﬁ° (2%>

In a school there are n students, each with a different student number. Each student

number is a positive factor of 60%°, and the H.C.F. two student numbers is not a

student number in the school. Find the greatest possible value of n. (2 marks)
HERE n 224 GAEE—ERENRES - SE2450RSRTE 60 1Y
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