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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.
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The diagrams in this paper are not necessarily drawn to scale.
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Note: The rule in the Final Event is different from that in the Heat Event. Unless otherwise stated,
all answers should be given in exact numerals in their simplest form. No approximation is accepted.
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Questions 1 to 4 each carries 3 marks.
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Five students numbered 1 to 5 are seated at a round table. How many different seating
arrangements are there if no two students whose numbers differ by 1 may sit next to each other?
(Two seating arrangements are regarded to be the same if every person finds the same left-

hand neighbour in the two arrangements.)
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In the figure, HAG, HFD, GED, AFB, AEC and
BDC are straight lines, HG is parallel to FE and
the area of AAFH is 2012. If AFDE is a

parallelogram, find its area. B
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Find the first four digits of 1* + 2% +3° +---+1000"% ,
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In a 3x3 table, there is an integer inside each cell so that the sum of
the three numbers in each row, in each column and on each diagonal is

equal to S. The figure shows the integers in three of the cells. Find the
value of S.
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Questions 5 to 8 each carries 4 marks.
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A moving walkway was initially set to move from A to B at a constant speed. Kathy walked
from A along the moving walkway and took 30 seconds to reach B. She then walked back to A
along the moving walkway in another 60 seconds. The moving walkway was then adjusted to
move at twice its original speed. Kathy walked from A to B along the moving walkway again,
and when she reached halfway the moving walkway suddenly stopped and then she continued
to walk towards B. Assuming that Kathy’s speed had remained constant throughout, how many
seconds would Kathy take in her second journey from A to B?

?J 2P @@IHIEU 5x5 *h#‘%lpfj 25 [’[“’J‘F‘Hlf—f 20
[’[E{'J‘Fﬁ , @ @5%5 N QEI I:;%I:IF]W Ir;{*a.t E J“E‘ F—{“:ifl J 4 &)
P PE 2

fl

The figure shows a 5x5 grid with 25 small squares. In how
many different ways can 20 small squares be chosen so that
exactly 4 small squares are chosen in each row, each column and
each of the two diagonals?
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In the figure, O is the centre of the circle, and the two A B
chords AB and CD meet at E. If AB is perpendicular
to CD, OE =5 and the radius of the circle is 6, find
AB? +CD?.
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What is the remainder when the 2012-digit number 444...44 is divided by 37?
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Questions 9 to 12 each carries 5 marks.
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Let n be a positive integer with more than one prime factor. The sum of the prime factors of n
is equal to s. If nis a multiple of s, find the smallest possible value of n.
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How many sets of positive integer solutions are there to the equation xyz =1400 ?
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Given that iz+i2+i2+iz+~- , find = +i2+ 12+i2+..._
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The teacher wrote 2012 different integers on the board, and asked students to pick 3 integers

and then add them up (the same integer can be picked more than once). The teacher found that
there were altogether k different possible answers. Find the smallest possible value of k.
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Questions 13 to 16 each carries 6 marks.
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If the real number x satisfies the equation 6x =8, find the product of all possible values of x.
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For a real number x satisfying 0<x<1, denote x=0.aa,a,--- (when x is a terminating

decimal, the subsequent decimal places are taken to be 0, e.g. 2:0.4000... ), and let

f(x)=0.bb,b,---, where b, :% rounded down to the nearest integer. For example,

f(0.74747474...) :0.55555555...:2 (L24_5 5 is rounded down to 5). Now the rational

number a, where 0 <a<1, is written onto a blackboard. Each time a student will erase the
number x on the blackboard and then write down the number f(x) to replace it, and this

. . i . ..m
process is repeated until the number on the blackboard remains constant. If this constant is —
n

where n is a positive integer not exceeding 2012, find the greatest possible value of m.
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ABCDEFGH is a cube. An ant may choose to start from one of the vertices and crawls along
the edges of the cube to the opposite vertex, subject to the conditions that all vertices must be
traversed and no point may be visited more than once. How many different choices are there
for the route of the ant?
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How many sets of integer solutions are there to the equation 4x* —9y* = 2012°?
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Questions 17 to 20 each carries 7 marks.
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In the multiplication shown, each letter represents a different PO I SON

digit from 0 to 9 and no letter represents 7. If the five-digit
number represented by MATHS is prime, find this prime number.
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In the figure, ABCD is a parallelogram and ZABC
is obtuse. M and N are the feet of perpendiculars
from B to AD and CD respectively, while H is the
orthocentre of ABMN. If MN = 3 and BD = 4, find M D
BH.
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The teacher wrote down a five-digit number N and then let Alan see the first three digits of N,

let Bob see the three digits of N in the middle and let Carl see the last three digits of N. The
teacher subsequently asked each person to write down something they knew about N.

Alan wrote, “N is not a multiple of 101”.
Bob wrote, ‘the sum of the three digits of N in the middle is odd.’
Carl wrote, *N is not a multiple of 91°.

Find the value of N.
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Let m be the number of positive integer solutions to the equation 3x+ 2y +z =2008, and n be
the number of positive integer solutions to the equation 3x+ 2y +z = 2012 . Given that the last
three digits of m are 002, find the last three digits of n.
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