Hong Kong Mathematics Olympiad (2013 / 2014)
Heat Event (Group)
EWHETRE (2013/2014)

HIFRIHE (H1E)

BrARREa A, B RO B RIL, R R,
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.

CUA14/2014 — X2 — /2004 — X% =2, 3R /2014 — X% +~/2004 — X2 ({1

Given that 2014 — x2 —+/2004— x2 = 2, find the value of +/2014 — x? +/2004 — x? .

K&/~ AABC W, AB=32, AC=15J% BC=x, HH x A—NIERE. BRE 4B & AC
DA —R D X E i3 AD=DE=EC=y, HH y H—PIEEH. K x ME.

Figure 1 showsa AABC, AB=32, AC=15 and BC=x,where x is a positive integer. If there are
points D and E lyingon AB and AC respectively such that AD=DE=FEC=y,where y isa

positive integer. Find the value of x .
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3. #5 0°<0<180° K& cose+sin6:é, 3K cosO+cos0+cos®0+--- HIfH.

If 0°<06<180° and cose+sine:13,find the value of cos®+cos®0+cos0+---
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4. WK —pr~, ABCD N—I1EhE. P N ABCD W —/&fifd AP=2cm . BP=1cm K&

ZAPB=105°. # CP?+DP?=xcm?, K x HIfH.
As shown in Figure 2, ABCD isasquare. P isa pointliesin ABCD suchthat AP=2cm, BP=1cm

and ZAPB=105°. If CP?+DP? =x cm?, find the value of x.
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5. Fox. oy RS, H x®+3y?=6x+7, K x%+y? MMM,

If x, y are real numbers and x° +3y2 =6Xx+7, find the maximum value of x°

+y2.

6. WKE=F~, /£ AABCH, X. Y K& Z A#5HlfiT BC. CA K&k AB M rififd
/AZY = /BZX . £BXZ=/CXY K LCYX=/ZAYZ. # AB=10. BC=6 & CA=9, K
AZ K.
As shown in Figure 3, X, Y and Z are the pointson BC, CA and AB of AABC respectively such
that LAZY = /BZX, /BXZ = Z/CXY and /CYX =/AYZ. If AB=10, BC=6 and CA=9, find
the length of AZ.

Figure 3

7. B%1a. by ¢ M d AUNAHERE, H(a+c)a+d)=1%K (b+c)(b+d)=1, K(a+c)b+c)
fE.-

Giventhat a, b, ¢ and d are four distinct numbers, where (a+c)(@a+d)=1and (b+c)(b+d)=1.
Find the value of (a+c)(b+c).
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10.

% a =215, a,=2014 } a ., =3a,,—2a , HF n N —IEBE. Ra,,,—2a,,,M1H,
Let 3 =215,a,=2014 and a,,, =3a,, —2a,, where n is a positive integer. Find the value of

a2014 - 2a2013-
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. .. . . . . =8 . ..
Given that the minimum value of the function y =sin® x—4sinx+m is — . Find the minimum value

AR EL y =sin® x—4sinx+m FIH/MEAN —, R mY BIHIME.

of mY.

LN tan[t90 than(QO“ tanx)=1 & l<tanx<3. 3K tanx A,
anx

Given that tan( t90 Jx tan(90° tan X) =1 and 1< tanx < 3. Find the value of tanXx.
an x

P.3



