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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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Unless otherwise stated, all answers should be given in exact numerals in their simplest form.
No approximation is accepted.
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Put your answers on the space provided on the answer sheet. You are not required to hand in
your steps of working.
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The use of calculators is not allowed.

BRI - LS -

The diagrams in this paper are not necessarily drawn to scale.
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Questions 1 to 4 each carries 3 marks.
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In a homework problem Angel had to compute an expression of the form a-+bxc where a, b,
c are integers greater than 1. She forgot that multiplication and division should precede
addition and subtraction and ended up with a result which is 2011 greater than the correct
answer. Find c.
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A number can be written as the product of three consecutive positive integers and is divisible
by 5. What is the smallest possible value of the number?
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The sum of digits of an n-digit number is 2011. Find the smallest possible value of n.
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In AABC, D is the foot of the perpendicular from A to BC.
If AB:AC=1:2, DB=3 and DC =9, find DA.
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Questions 5 to 8 each carries 4 marks.
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ABC is a triangle of area 12. P is a point in the triangle. It is known that X, Y and Z are the
images of P when rotated about A, B and C by 180° respectively. Find the area of AXYZ.
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In a class there are 5 students, numbered 1 to 5. A student can now form groups with others or

form a group by him/herself, subject to the restriction that two students whose class numbers
are consecutive cannot be in the same group. How many different ways of grouping are there?
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It is known that a, b, ¢ and d are positive integers where a>b>c>d . If exactly five of the
six integers a—b, a-c, a—d, b—c, b—d and c—d are prime, find the smallest possible
value of a.
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Let n be the 2011-digit number 999...99. How many 9’s are there in the digits of n*?
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Questions 9 to 12 each carries 5 marks.
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A positive integer is said to be ‘good’ if it can be expressed in the form k? +k for some

positive integer k. For instance, since 6% +6 =42, we say that 42 is ‘good’. How many of the
first 2011 positive integers can be expressed as the difference between two ‘good’ numbers?
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Let X, X,, ..., X, D€ real numbers between 0.5 and 0.75 inclusive. Find the greatest possible
value of Xl(l_ Xz) + Xz(l_xs)"' X3(1—X4)+---+ X99(1_X100)+ Xloo(l_x1) .
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How many ending zeros are there when 5% —1 is written in binary notation?
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In quadrilateral ABCD, AB=4, CD =6 and both B and
D are right angles. X and Y are points on AD and BC
respectively such that the lengths of AX and CY are both
integers. If quadrilateral AXCY has area 2011, how many Y
different possible values are there for the length of AX?
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Questions 13 to 16 each carries 6 marks.
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The three altitudes of a triangle have lengths 2011, 402 and n, where n is a positive integer.
How many different possible values of n are there?
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Let a, =40. For positive integer n, we define

a, -1 if a,% <2011
a,,=<a,+% if a’®>2011
2011 if a,>=2011

Find lima,. (In other words, to what number will a, approach when n is large?)
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In a volleyball match, the scoreboard initially shows 0:0. Each time the winner scores 1 point,
and whichever side gets 25 points first wins (no ‘deuce’ is played, i.e. when the score is
24 :24 | the side getting the next point wins). After watching n matches, Donald found that all
possible scores have already appeared on the scoreboard. Find the smallest possible value of n.
(Note: We regard a:b and b:a to be different scoresif a=b.)
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Find the number of 5-digit positive integers satisfying the following conditions:

*  Every digit is non-zero.

*  The 5-digit number is divisible by 5.

e If the last digit is removed, the resulting 4-digit number is divisible by 4.

* If the last two digits are removed, the resulting 3-digit number is divisible by 3.

* If the last three digits are removed, the resulting 2-digit number is divisible by 2.
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Questions 17 to 20 each carries 7 marks.
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In the addition shown, each letter represents a different digit from 0
to 9. Find the greatest possible value of the five-digit number
represented by PCIMC.
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In a game, 11 people sat in a circle. There were 11 cards, 8 of which were blank, and the
numbers ‘A’, ‘B’ and ‘C’ were written on the other 3 respectively. One card was distributed to
each person at random at the beginning. In each round, each person passed the card to the
person on his right, and then the players would be asked to raise his hands if he could tell
which people were holding the cards with ‘A’, ‘B’ and ‘C’ written respectively. It turned out
that nobody raised hands during the first three rounds, while one person raised hands during
the fourth round. During the fifth and sixth rounds, there were x and y people raising hands
respectively. Find the product xy. (The people could not see the cards held by others. They are
also intelligent, so that deductions can be made whenever sufficient information is available.)
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In a sentence reconstruction game, players had to rearrange 6 cards labelled ‘mathematics’, ‘is’
‘a’, ‘very’, ‘interesting’ and ‘subject’. The score is computed as follows. With ‘mathematics is
a very interesting subject’ being the correct order, the 6 rearranged cards are divided into
maximal consecutive correct segments (i.e. consecutive cards which appear in the correct
order). Each maximal consecutive correct segment consisting of k cards is worth 2* points.
For instance, for the rearrangement ‘subject very interesting mathematics is a’, the maximal
consecutive correct segments are ‘subject’, ‘very interesting’ and ‘mathematics is a’, and
hence the score is 2'+2°+2°=14. By a random rearrangement of the cards, the most
probable score is S with n different rearrangements leading to such score. Find n.



729° +1° 729°+2°  T29°+728°

20. & e ~ L
ik 729° +728°  729° +727° 729° +1°

fp °
729° +13 7293 4+ 23

When each of the numbers
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in the lowest term, find the sum of all the numerators.
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is written as a fraction
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