Hong Kong Mathematics Olympiad (2008 — 2009)
Heat Event (Individual)
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Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
% x=0.23+0.0023+0.000023+0.00000023+---, K x FIfH.
Let x=0.23+0.0023+0.000023+0.00000023+---, find the value of x.
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In Figure 1, a regular hexagon and a rectangle are given. The vertices of the rectangle are the mid-points

of four sides of the hexagon. If the ratio of the area of the rectangle to the area of the hexagonis 1:q,
find the value of q.

_
Figure 1

¥ 16sin?0°=5+16c0s%0° [ 0<0<90, 3K 0 [,

Let 16sin*0°=5+16c0s%0° and 0<0 < 90, find the value of 6.

% m 2 gcd(2008, 4518) MIEK /M4, A ged(2008, 4518) & 2008 5 4518 [ KA H T
K om M.

Let m be the number of positive factors of gcd(2008, 4518), where gcd(2008, 4518) is the greatest
common divisor of 2008 and 4518. Find the value of m.
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C X2+ (y-3)° =7, Mk x Ky WS # sy+x® IBORHDY ko ok kI

Given that x2+(y—3)2 =7 ,where x and y are real numbers. If the maximum value of 5y+x2 is k,

Find the value of k.

(0= fy(F,000) HF n=2,3,4, 0 3K fy09(2008) FIH.

e f,(X)=
B f1(x) 1—x

Let fl(x)zﬁ and f,(x) = fy( fp.0(0)), where n=2,3,4, ... . Find the value of f,05(2008) .

fEE ", ABCDEF J&—1E/Nidf, HpsiE P. APST &% =MF. &% AB=6cm,
QD=2cm J PT=12cm. EHANBIBES=MIBHAIGEAEE N com?, K ¢ fH.

In Figure 2, ABCDEF is a regular hexagon centered at the point P . APST is an equilateral triangle. It
isgiventhat AB=6cm, QD=2cm and PT=12cm. If the area of the common part of the hexagon and
triangle is ¢ cm?, find the value of c.

Figure 2

k729 AR

Find the unit digit of 720%° |

P. 430



10.

C4l a fl b 2%, # a-7b=2 M logyya=2, >k axb MIfH.

Giventhat a and b areintegers. Let a—7b=2 and log,,a=2, findthe value of axb.

WKk =, ABCD N—%iJt. E & F Z3%4E CD /& AD Fffiff AF=8cm M EC=5cm. .40
S22 T A2 80 em? o WARJE ABCD WAL gem?, 3K g fHfh.

In Figure 3, ABCD is a rectangle. Points E and F lie on CD and AD respectively, such that
AF =8cm and EC =5 cm. Given that the area of the shaded region is 80 cm?. Let the area of the
rectangle ABCD is g cm?, find the value of g .

=
Figure 3
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