Hong Kong Mathematics Olympiad (2009 / 2010)
Final Event 1 (Group)
A BEFHE (2009/2010)
AR 1 (M)
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Unless otherwise stated, all answers should be expressed in numerals in their simplest forms.
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Find the value of sin®1°+sin®2°+-.-+sin®89°.
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Find the sum of all real roots x of the equation

(20 —a) +(a—2) (4 + 2 -6)".
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In Figure 1, if AB L CD , F is the midpoint of BE, L4 =45°, DF =3, BD =4 and AD =n, find the

value of 7.

P. 33



Hong Kong Mathematics Olympiad (2009 / 2010)
Final Event 2 (Group)
A BEFHE (2009/2010)
AR 2 (M)
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Unless otherwise stated, all answers should be expressed in numerals in their simplest forms.
¥ p=2-22-22-20 2% 2% 2" g p ehiE o

If p=2-22-23-2%—.-29-294 2" find the value of p .
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: . 1 1 1
Given that x, y, z are three distinct real numbers. If x+==y+==z+= and m=x%y%z?, find
y z X

the value of m .
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Given that x is a positive real number and x-3*=3". If & is a positive integer and k <x<k+1,

find the value of k.
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Figure 1 shows the sequence of figures that are made of squares of white and black.

Find the number of white squares in the 95th figure.
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Hong Kong Mathematics Olympiad (2009 / 2010)
Final Event 3 (Group)
A BEFHE (2009/2010)
AR 3 (M)
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Unless otherwise stated, all answers should be expressed in numerals in their simplest forms.

1012 +303'" k] FEF o

Find the smallest prime factor of 1013 +303'%.
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, find the value of n .

Let n be the integral part of !
+

1 1
+ 1081

1980 "+ 2009

2009

BB-¢ 0 F L4=60°~4LB=4D=90°~ BC=2~ CD=3 %2 AB=x> $ x &g

In Figure 1, if Z4=60°, LB=4D=90°, BC=2, CD=3 and 4B =x, find the value of x.
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caraiic fETT R x TR fR+X)=Ff@2-Xx) ¥ f(X)=0 H¥FFz BHpEFH-

Fizr BAAEFR2ZAr-

Given that the function f satisfies f(2+x)= f(2—x) for every real number x and that f(x)=0

has exactly four distinct real roots. Find the sum of these four distinct real roots.
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Hong Kong Mathematics Olympiad (2009 / 2010)
Final Event 4 (Group)
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Unless otherwise stated, all answers should be expressed in numerals in their simplest forms.
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Given that the equation (a—1)x* —mx+a=0 has two roots which are positive integers. Find the

value of m .
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Given that x is a real number and y = \/ X2 —2X+2+ xj x? —10x +34 . Find the minimum value of

y.
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Giventhat 4, B, C are positive integers with their greatest common divisor equal to 1.

If 4, B, C satisty Aloggy, 5+ Blogsy,2=C, find the value of A+B+C.
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In Figure 1, BEC is a semicircle and F' is a point on the diameter BC . Given that

BF:FC=3:1, AB=8 and AE =4 . Find the length of EC.

Wl - Figurel
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