Hong Kong Mathematics Olympiad (2015/16)
Heat Event (Group)
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Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
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At the beginning, there was 1 litre of alcohol in Bottle A and bottle B is an empty bottle.

First, pour all alcohol from bottle A to bottle B; second, pour % of the alcohol from bottle B back to

bottle A, third, pour % of the alcohol from bottle A to bottle B; fourth, pour % of the alcohol from bottle

B back to bottle A, ... . After the 2016™ pouring, how much alcohol was left in bottle A ?
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Figure 1 shows AABC, P is the mid-point of AB and Q is a point on CP. It is known that BQ L CP,
PQ =6 cm, CQ=9cmand AQ =13 cm. Find the area of AABC .
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Consider a sequence of numbers as, az, as, ... . Define S, =a,+a,+---+a, forany positive integer
n. Find the value of a5 if S,=2-a, “on
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If x and y are positive integers that satisfy logx+logy =log(2x—-y)+1, find the number of possible
pairs of (x,y).
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In Figure 2, ZAOB =15°, X, Y are pointson OA, P, Q, R are pointson OB such that OP =1
and OR=3. If s=PX +XQ+QY +YR, find the least value of s.
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Let y = px* +gx +r be a quadratic function. It is known that

(1) The axis of symmetry of y is x =2016.

(2) The curve cuts the x-axis at two points A and B such that AB = 4 units.

(3) The curve cuts the line y = —10 at two points C and D such that CD = 16 units.
Find the value of g.
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The lengths of the three medians of a triangle are 9, 12 and 15. Find the area of the triangle.
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If the binary representation of a positive integer has the following properties:
(1) the number of digits = 11,
(2) the number of 1’s = 6 and the number of 0’s = 5,
then the number is said to be a “good number™.
(For example, 2016 is a “good number” as 2016 = 11111100000,.)
Find the sum of all “good numbers”.
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Let the three sides of a triangle are of lengths a, b and c¢ where all of them are integers. Given that
f(x)=x(x-a)(x=b)(x—c) where x is an integer of size greater than a, b and c . If

x=(x—a)+(x=b)+(x—c) and f(x)=900, find the sum of the lengths of the three altitudes of this

triangle.
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Find the value of



