Hong Kong Mathematics Olympiad (2005 — 2006)
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Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
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Let a, b and c be three prime numbers. If a<b<c and c=a’+b? , find the value of a.
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If log| log{log\100---0/))=1, find the value of n.
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Giventhat 0°<6<90° and 1+sin 6+sin29+~-~=g . If y=tan0 , find the value of vy .
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Consider the quadratic equation x?—(a—2)x—a-1=0, where a is areal number. Let o and B be

the roots of the equation. Find the value of a such that the value of o2 +B? will be the least.
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Given that the sum of k consecutive positive integers is 2006 , find the maximum possible value of k.
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Let a, b, ¢ and d be real numbers suchthat a®+b®=c®+d%=1 and ac+bd=0. If R=ab+cd,

find the value of R.
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In Figure 1, ABCD is a square with perimeter equal to 16 cm, ZEAF =45° and AP L EF . If the
length of AP isequal to R cm, find the value of R .
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Figure 1
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Given that x and y are real numbers and satisfy the system of the equations Xgoy x8—0y f
+ =9
X+Yy X—y

V =x* + y?, find the value of V.
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In Figure 2, given a rectangular box with dimensions 3 cm, 4 cm and 7 cm respectively. If the length of
the shortest path on the surface of the box from point X to point Y is K cm, find the value of K.
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Given that x is a positive real number which satisfy the inequality | x —5|—|2x + 3 <1, find the least

value of x.
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