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Outline of Solutions

Section A
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Explanations:

1. 
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 for every x. So f is the constant function 
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2. For x > 0, 
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3. Let the triangle has vertices A, B, C and A’, B’ be the feet of the altitudes from A, B respectively. Since AB’B = 90 = AA’B, A, B, A’, B’ lie on the circle with N, the mid-point of AB, as centre. So NA’B’ is isosceles with NA’ = NB’ = 13. Since A’B’ = 24, 
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4. Clearly 0 is a root and the negative of a root is a root. So we first count the number of positive roots. Now 
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. From a graph, we see that there is one root in (0, 2) and two roots in [2k, (2k + 2)) for k = 1, 2, …, 315 and two roots in [632, 1988]. So the number of roots is 1 + 2 (1 + 2  316) = 1267.

5. Clearly, the integral root r is positive and r divides 
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. So r = 1 or q. If r = q, then 
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 implies q divides 1, a contradiction. So r = 1. Then p = q + 1, thus q = 2, p = 3.

6. (a)
Let 
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{0, 1, 2, …, b – 1}. Let z be the digit in base b for b – 1, then 
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Since 
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. In case j > 1, let r’ be the number in base b obtained by deleting the ending zeros of r, then 
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7. We have 
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8. Let O be the centre and A, B, C be vertices such that AB = 2 and BC = 3. Note AOC = 90, ABC = 
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 and the radius of the inscribed circle is 
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 because AOC is an isosceles right triangle. So the area of the octagon is 4 [OABC] = 4([ABC] + [OAC]) = 
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10. Let 
[image: image51.wmf]1

2

-

-

=

k

k

b

, then 0 <  < 1. By the quadratic formula, ,  are roots of 
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11. Let N be the mid-point of AD. Since ANO = 90, N is on the circle with OA as diameter. Now BC is tangent to this circle at N because the circle is the locus of the mid-point of chords starting at A. Let P be the mid-point of OA and M be the foot of the perpendicular from O to BC. Then 
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Section B

1. (a)
BDGE is cyclic if and only if 
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(b) Let  = ABE and ’ = AGD. Let 
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(c) 
By angle bisector theorem and Apollonius formula, 
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. So B’A = B’C and R lies on the median from B.
(d) The converse of (c) is true by reversing all steps.

2. We have 
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3. Let 
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For k = 1, 2, …, n – 1, the segment 
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Thus for (a), 
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