Hong Kong Mathematics Olympiad (2008 / 2009)
Final Event 1 (Individual)
EIEFTEFE (2008 / 2009)
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Unless otherwise stated, all answers should be expressed in numerals in their simplest forms.

Was b ¢ d NHFE x*—15x2+56=0 HIFMMB. & R=a’+b%+c?+d?,
R R BIMH.

Let a, b, ¢ and d be the distinct roots of the equation x* —15x%> +56=0 . If
R=a%+b%+c? +d2, find the value of R .

mE—, 4D } BE NH#ZH AB=AC } AB// ED. # ZABC=R° } /ADE =S°,
KRS FIE

In Figure 1, AD and BE are straight lines with 4B =A4C and AB//ED . If ZABC =R° and
ZADE = §° , find the value of §'.
A
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Figure 1

W OF=1+2+2242%+.425 % T= /—IOgl(lJrzF), KT BIME.
09
Let F=1+2+22+2%+...42% and T = ’%. Find the value of T'.
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W () DR ESEES n>6K, f(n)=(n-1D)f(n-1) X f(n)=0. %

_ f(T) £ \
U_(T—l)f(T—B)’ R U M.

Let f(x) bea functionsuchthat f(n)=(n-1)f(n—-1) and f(n)=0 hold for all integers n>6.
f(T)

V=T DTy

, find the value of U .
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Unless otherwise stated, all answers should be expressed in numerals in their simplest forms.

W] RREE xRk, 2 az| (VB-v2) ™" |16, K o Mt

2009
Let [x] be the largest integer not greater than x . If a= [(«/g 2 ) }+16 , find the value of a .

FEARFRPI b, A x-Bl p-B S HE 3x+ay =12 FTEREMAIEMERZE b FITRAL, K b
e

In the coordinate plane, if the area of the triangle formed by the x-axis, y-axis and the line
3x+ay =12 is b square units, find the value of 5.

R x—S=2b B ®-t=c. K e A
X

X

Given that X 1 =2b and x°— % =C, find the value of c.
X X

P.8



4.

mME—, a=c, B=43, y=59 X o=d, K 4 K.

In Figure 1, a=¢, p=43, y=59 and o =d, find the value of d .
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Unless otherwise stated, all answers should be expressed in numerals in their simplest forms.

4 1 N
— = — ’ -/E; s \\ o o i p— —b’ D A) )
(51| NN W] Ja—+/b Hoa, b NIEEH. FH m=a R om WHME

= \/E—JB, where a, b are positive integers. If m=a—b , find

Given that 4 - 1
V642 \3+42

the value of m .

wmEl—, POR NHEM=MI RSTU NEF. W& A+ B K C =X EEAHAN.
# A:B=m:2 & A:C=n:1, K n BH.

In Figure 1, POR is aright-angled triangle and RSTU is arectangle. Let 4, B and C be the areas
of the corresponding regions. If 4:B=m:2 and 4 : C=n: 1, find the value of n .
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Figure 1
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3.

Woxry oy xas xs ASE g% & (+X)(X+%)=(X+X) (X +X%4)=n-10 X%

P=(x+Xg) (X2 +%3) +(X +Xg ) (X2 +%g)» K p FIMH

Let x1, X2, X3, X4 bereal numbers and X # X,. If (X +X3)(X +X4)=(Xo+X3)(X2 +X4)=n—10

CUNFERR A NHOR 7 REEEADT 1000 o HFENEW p+1. p+2 K p+3 BJa
FREdR 1. WA EANIE/NTREN ¢ K ¢

The total number of students in a school is a multiple of 7 and not less than 1000 . Given that the

same remainder 1 will be obtained when the number of students is divided by p+1, p+2 and

p+3. Let g be the least of the possible numbers of students in the school, find ¢ .

P. 11



Hong Kong Mathematics Olympiad (2008 / 2009)
Final Event 4 (Individual)
EIHF T2 (2008 / 2009)

RFETH 4 (MN)

BRAERe =, BRI RIL, FFEE RN,
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O X2 +%—1=0. & m=x>+2x°+2, K m [IMH.

Given that Xy”+Xy—1=0 . If m=x,°+2x,%+2 , find the value of m .

mE—, ABAC %~Eﬁﬁiﬁﬁ%, AB=AC=mcm . BFEAEN 4B WAYS BC XX T D
Elﬁﬁ/j“z/\ﬂ/JE*\IE I’lcm ’ ﬁé n Eﬁ’fﬁo

In Figure 1, ABAC is aright-angled triangle, AB = AC =m cm. Suppose that the circle with diameter
AB intersects the line BC at D, and the total area of the shaded region is # cm” . Find the value of

n.

I —
Figure 1
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1 log() i
= p=4n(mj LK p

log(1)
Given that p= 4n(Wj , find the value of p .

B ox By AIHORRETTE (x=Jp) +(y-yp) =1. % =Y B g R R

ﬁ%’fﬁi ﬂi qo
y

2 2
Let x and y be real numbers satisfying the equation (X - \ﬁ ) +(y - ﬁ ) =1 1If k= 3 and
X —_

g is the least of the possible values of k%, find ¢ .
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