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Instructions to Contestants:
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There are 20 questions in this paper and the total score is 100.
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Unless otherwise stated, all numbers in this paper are in decimal system.
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All answers are integers between 0 and 9999 (including 0 and 9999). Follow the instructions
on the answer sheet to enter the answers. You are not required to hand in your steps of working.
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The use of calculators is not allowed.
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The diagrams in this paper are not necessarily drawn to scale.
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If x is a positive number such that (x* —2011x)* =0, find the integer closest to x. (3 marks)
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If 109,0; 1+100,0,, 2+---+100,,,, N >1, find the smallest p053|ble value of n. (3 marks)
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In an arithmetic sequence, the 9th term is greater than the 5th term by 60. By how
much is the 2011th term greater than the 2000th term? (3 marks)
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Angel coloured n of the 12 small hexagons in
the figure and found that no two coloured

hexagons have a common side. Find the
greatest possible value of n. (3 marks)
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If a sphere is cut into two hemispheres, the total surface area will increase by n%.

Find the integer closest to n. (3 marks)
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Find the unit digit of C2**. (4 marks)
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Let [x] denote the greatest integer not exceeding x. For example, [1.1] =1, [6.9] =
6 and [5] = 5. Find the value of [tan2011°]. (4 marks)



10.

11.

12.

13.

SRR RS [ 10 5T ¢ Bl o T B0 1 i
E"T SR~ HE Fjﬁ&ﬁ N 7J‘”JJ@L‘ B 3T 60 Froi SR BT AHEY
I[J Ijjm“gﬁmm #lofg@d%%[,{yuloﬂﬁjgj J,F[‘?

After an examination, the teacher decided to add 10 marks to each student. Among
the following 10 items of the scores: mean, median, mode, variance, standard
deviation, range, maximum, 60th percentile, upper quartile and interquartile range,
how many will increase by 10 marks?

l%b . c%ﬁfj‘gif ¥ x> +bx+c [&I'] x+2 Al x+4 E:*]ﬁu%égi(ﬁl[ﬂ

Let b and ¢ be constants. If x* +bx+c leaves the same remainder when divided by
x+2 and x+4, find b.

SEAUHARL kx(2x+y) —4y(5x—hy) =2011 > Ef[1 k hfgﬁfj‘gl?o i k+h py
i -

A circle has equation kx(2x+ y)—4y(5x—hy) = 2011, where k and h are constants.
Find the value of k+h.
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Find the area of the region formed by points (x, y) on the coordinate plane which
satisfy the inequality | x—2|+|y—-3|<4.
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In a country, there are six types of coins with different denominations. By having

one of each type of coins, a total of n different positive amounts can be paid
without change. Find the smallest possible value of n.
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A three-digit number abc is said to be ‘bad’ if it is divisible by 5 and the equation
ax® +bx+c =0 has no real root. How many ‘bad’ numbers are there?
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In an equiangular octagon, the side lengths are 9, 10, 11, 12, 13, 14, p, g in order.
Find g correct to the nearest integer. (6 marks)
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Vicky keeps throwing a fair die until two even numbers are obtained in a row. If
the probability that she has obtained an even number exactly twice is n%, find the
integer closest to n. (7 marks)
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Find the value of I %100c0s5x dx correct to the nearest integer. (7 marks)
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A positive integer is said to be ‘good’ if each of its digits
(except the leftmost one) is greater than the digit on its left.
For instance, 123 and 24689 are ‘good’. In the multiplication
shown, each letter represents a different digit from 0 to 9, and
the multiplicand ABC and the product PQRST are both *good’.
Find the last four digits of the product (i.e. QRST). (7 marks)
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A cube of side length 3 is divided into 27 small cubes of side length 1. Now three

small cubes are to be selected so that their centres lie on the same straight line.
How many different choices are there? (7 marks)
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In the figure, AB is the diameter of the semi- VE FN 5
A

circle and C is a point on the circumference.
The straight line DEFG is parallel to AB, with
D, G lying on the circumference and E, F lying
on AC and BC respectively. If AC =30 and BC
= EF = 40, find the length of DG correct to the
nearest integer.
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On a piece of cardboard there are 10 circles, numbered 0 to 9. We shall now colour
one or more circles subject to the following condition: if the circle numbered n is
coloured, then the circle whose number is the unit digit of n*> must also be
coloured. Find the number of ways of colouring.
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