Hong Kong Mathematics Olympiad (2006 — 2007)
Heat Event (Individual)
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Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
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In Figure 1, a clock indicates the time 3: 45 . If the angle between the hour-hand and the minute-hand is
6°, find the value of 6.
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In Figure 2, there is a paper net that can be wrapped into a regular polyhedron. If this polyhedron has y
edges, find the value of y .
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Among 4 English books , 6 Chinese books and 9 Japanese books, two books are selected. It is found
that they are of the same language. If there are X such choices, find the value of X.
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Let r; and r, be the two real roots of the equation (x —2006)(x —2007) = 2007 . If r isthe smaller real
root of the equation (x—r,)(x—r,)=-2007, find the value of r .
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Given that o. and B are the roots of the equation x?-52%"x+5%%0 -0, If s:log%%ﬂog%—,
(0

find the value of s.
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(a, b)*(c, d)=(ad +bc, bd) -
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For any real number a, b, ¢ and d, we define the operation :
(a,b)*(c,d)=(ad +bc, bd).

If (x, y):[l, 7_3\/§J*(8+\/§, 3) and a=

X , find the value of a.
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Given that Sinoc—COSOL:% and 0°< o <180°. If tan o =B, find the value of B .
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In Figure 3, APAC, AQBA, ARCB and AABC are equilateral triangles. The points X, Y and Z are
the incentre of APAC, AQBA and ARCB respectively. If the length of PA is 10 cm and the perimeter
of AXYZ is wcm, find the value of w . (Remark: the incentre of a triangle is the point of intersection of

the three interior angle bisectors of the triangle.)

=
Figure 3

= f(x)=%(4x2—60x+9+‘4x2—60x+9) s k= fU)+ F(2)+ F(3)+ -+ F(15)+ f(16) -

Let f(x):%(4x2 — 60X +9-+[4x* ~60x-+9]). If k= f(1)+ f(2)+ F(3)+--+ f(15)+ F16),

find the value of k.
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The coordinates of point P on the plane is (-3, 4) . After rotating 45° clockwise about the centre (0, 0)

and reflecting along the y-axis, the point P reaches the point Q = (x, y). If z=x+ y, find the value of
Z.
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