Hong Kong Mathematics Olympiad 2013-2014
Heat Event (Individual)
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Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
# 380 Fx ¥ %18 - & o Each correct answer will be awarded 1 mark.  Time allowed: 40 minutes
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Given that a, b, ¢ > 0 and ﬂ:&Findthevalueof i.
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2. e i g=2014x+2011 > b=2014x+2013 2 ¢=2014x+ 2015 -
Fa?+b2+c2—ab—bc—ca HiE o
Given that a = 2014x + 2011, 5 =2014x + 2013 and ¢ = 2014x + 2015.

Find the value of a> + b2+ c2—ab—bc —ca .

3. drBl-frw o TEE#= 43, POR N - B>
#e TP=3-TO=3J3% TR=6¢° £ LPTR ¢hiz

As shown in Figure 1, a point 7 lies in an equilateral
triangle POR such that TP =3, TQ =3\/3and TR=6 .
Find the value of ZPTR .

B]- Figure 1

2 2
o
ot
B+l a°+1
Let o and B be the roots of the quadratic equation x> — 14x+1=0.
aZ BZ
2 + 2 :

B+1 a”+1

4, X o F B HAZ A -14x+1=0 542 0 R

Find the value of
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HKMO 2014 Heat Event (Individual)

10.

4Bl = #7570 ABCD % FIp #w §75 D
He AD=5-DC=14~BC=10% AB=11-
fw §25 ABCD i ff o A

As shown in Figure 2, ABCD 1is a cyclic
quadrilateral, where AD =5, DC= 14, BC=10 and
AB = 11. Find the area of quadrilateral ABCD .

A

B
- Figure 2

®Xn FIEEHEF n<l1000-° F (n—1)> %E“,ﬁc‘ 4 —1) £ n b+ @ o
Let n be a positive integer and n < 1000.
If (n?°1% — 1) is divisible by (n — 1)?, find the maximum value of 7 .

F X+x2+x+1=0>
-}\ x72014+x72013+x72012+ “__|_x71+ 1 +x+x2+ '_'+x2013 +x2014 E’f‘JfE'__ °

IfxX3+x2+x+1=0,

find the value of x 2014 + x 2013 4 x 2012 4 .. 4y 1T+ 1 + x +x2+ - + x2013 4 52014

®oxy=10x+y e Fxy+yx s - BT deo ket 50 B2

Let E/: 10x +y. If E/Jrﬁ is a square number, how many numbers of this kind exist?

Cirx~y 2z AR P o xyz=64-

K S=x+y+zo FF AP+ 2xy+y?+6z FiE G ] PF S eniE o

Given that x, y and z are positive real numbers such that xyz = 64 .

If S=x+y+z,findthevalueof S when 4x?>+2xy+y?+6z isaminimum .

i AABC 2 — 4 b = &35 H?Y /4> /B> /C-

F xX° 5 LA—-ZB~Z4B—ZCZ% 90°— LAV ehd ) B0 Foox kX B o

Given that AABC is an acute triangle, where £4 > ZB > ZC.

If x° is the minimum of £4 — /B, /B — ZC and 90° — ZA, find the maximum value of x .

**% 224 2 End of Paper ***
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Hong Kong Mathematics Olympiad 2013-2014
Heat Event (Group)
L AR o PR IERF AE > TV IAH - P20 A48
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
# 38t F£ ¥ %1 — ~ o Each correct answer will be awarded 1 mark. Time allowed: 20 minutes

1. 2 40/2014—x2 —/2004—x2 =2 - $ /2014—x? +/2004— X2 it o

Given that v/2014— x2 —~+/2004— x2 = 2, find the value of v2014— x2 ++/2004— X2 .

2. Bl-¥TAABC ® > AB=32-~A4AC=15 % A
BC=x>H"? x 5 - B Fi#c-B&K AB 2 AC
Ly - BD 2 E® # AD=DE=EC=y>
He y5i- B Fie fxaig o
Figure 1 shows a AABC, AB =32, AC =15 and
BC = x, where x is a positive integer. If there are
points D and E lying on 4B and AC respectively
such that AD = DE = EC =y, where y is a positive

m —
Figure 1

integer. Find the value of x .

, ) 7 .
3. % 0°<06<180° % cose+sm6=E » £ cosO+cos’O+cos’O+ .- HIE o

7
If0° <0< 180°and cose+sin8=E,ﬁndthevalue ofcos O +cos’0+cos’ O+ ---.

4,  4cBl= #7510 ABCD % - &+ > A5 P i ABCD p _&h—g‘,hd D
#H AP=2cm~BP=1cm %2 ZAPB=105°-
% CP’+DP’=xcm?> F x ehig o
As shown in Figure 2, ABCD is a square. P is a point lies in em
ABCD such that AP =2 ¢cm, BP =1 cm and ZAPB =105°. If
CP? + DP? = x cm?, find the value of x . 105°
1 cm
B C
Bl = Figure 2

5. Fox~y EFHc P XPH+3yr=6x+T7 0 R 2Hyradgs i o

If x,y arereal numbers and x?+ 3)? = 6x + 7, find the maximum value of x> + ? .
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HKMO 2014 Heat Event (Group) Created by Mr. Francis Hung

10.

4Bl = 97 0 BAABC P > X~Y 2 Z 5 A9 C
=% BC~CA 3 AB ¢nghit 18 LAZY= LBZX ~
/BXZ=/CXY % LCYX= LAYZ -
#AB=10~BC=6 %2 CA =9 £ AZ =k
B o

As shown in Figure 3, X, Y and Z are points on
BC, CA and AB of AABC respectively such that A z s
/AZY = /BZX, /BXZ = /CXY and /CYX = = Figure 3
LAYZ . It AB=10,BC=6and CA=9 ,

find the length of 4AZ .

cirgabrci diwe BAApRHE T (atc)atd)=12%2 (bto)b+td)=1>
F(@a+o)b+c) ehig o

Given that a, b, ¢ and d are four distinct numbers, where (a +c)(a +d)=1 and (b +c)(b +d)= 1.
Find the value of (a + ¢)(b + ¢) .

Xar1=215°a=2014 %2 ap2=3ap1—2a,’> 2% n 7 - ﬁffﬁi" F ano1a — 2a2013 OB ©

Leta; =215, a>=2014 and a,+ = 3a,+1 — 2a,, where n is a positive integer.

Find the value of a2014 — 2a2013 .

, . . , Wy —8 , .
¢ o y=sin’x—4sinx+m & B S ?  Fom? gis) B o

Given that the minimum value of the function y = sin? x — 4 sin x + m is 3

Find the minimum value of m .

90°
2 irtan(t ]xtan(90°tan X)zl 2 ]<tanx<3 - Ftanx HiE o
an X

o0
Given that tan(t jx tan (90° tan X): 1 and 1 <tan x < 3. Find the value of tan x .
an X

**% 224 2 End of Paper ***

C:\Users\85290\Dropbox\Data\My Web\Competitions\ HKMO\HKMOHeat\HKMO2014heat.docx P4



Hong Kong Mathematics Olympiad 2013 — 2014
Heat Event (Geometric Construction)

3B KT RE 20132014

A F (B i o)

& o G P N amerd o B(E 45 (TR ) ¢ PRI 1 20 A 4
All working (including geometric drawing) must be clearly shown.

P3R5 & 5 -+ & o The full marks of this part is 10 marks. Time allowed: 20 minutes

School Code:
School Name:

% — 4% Question No. 1

Bl- #77% = - BA4ABC -

HARZ AN o iT- BRI R O 0 2 £)2 BRI RlGrE .

Figure 1 shows a AABC. Construct a circle with centre O inside the triangle such that the three sides
of the triangle are tangents to the circle.

B]- Figure 1
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Hong Kong Mathematics Olympiad 2013 — 2014
Heat Event (Geometric Construction)

3B KT RE 20132014

i F (S i ()

F R A T BR(e 45 TE R ) o FEr 120 A 4B
All working (including geometric drawing) must be clearly shown.

P3R4 & 5 L & o The full marks of this part is 10 marks. Time allowed: 20 minutes
School Code:

School Name:

% = 4 Question No. 2
Bl= #7775 — B & >3 PORS » ¥4 17— B o FE32 % 2 A5 fidp £ chi 2 a) o
Figure 2 shows a rectangle PORS. Construct a square of area equal to that of a rectangle.

Bl = Figure 2
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Hong Kong Mathematics Olympiad 2013 — 2014
Heat Event (Geometric Construction)

3B KT RE 20132014

i F (S i ()

S T HEESES T IER P R FEIL 1 20 A4
All working (including geometric drawing) must be clearly shown.

P3R5 & 5 -+ & o The full marks of this part is 10 marks. Time allowed: 20 minutes
School Code:

School Name:

% = 4 Question No. 3

Bl=5m 53 8B ABE ACAP 230 A B o F a7 P2 B iea B~ 2 kafli2 7

() %4 Pdar - B %

(i) S AB % AC¥25 %5 Flar & o

Figure 3 shows two line segments 4B and AC intersecting at the point 4 . Construct two circles of
different sizes between them such that

(1)  They touch each other at a point; and

(i) the line segments 4B and AC are tangents to both circles.

A

Bl = Figure 3

**% 224 2 End of Paper ***
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