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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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Let A, B, C be events in a probability space, where the events A and C are mutually exclusive,
while the events B and C are independent. Given P(A)=0.2012 , P(B)=0.05 and
P(C)=0.12.If D=AuUB, find P(D'|C), where D' denotes the complementary event of D.
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Let a, b be non-zero constants. If the equation ax® + (a+b)x+b =0 has a repeated root m, find

m.
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Let a, b be integers such that (a—bi)(a+bi) =5. Find the smallest possible value of a+b.
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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 12

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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Let k be a constant. If the equation x*—2ax+16a—k—-9=0 has a real root for any real
number a, find the smallest possible value of k.
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In the multiplication shown, each letter represents a digit from 0 to 9 _
P P g ABBA

(different letters may represent the same digit). Find the four-digit number
represented by the product ABBA.
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If a positive integer n has three or more digits, has the first and last digits equal and all other
digits different from the first and last digits, then we say that n is a ‘good’ integer. For example,
1231 and 2332 are ‘good’ integers, while 1234 and 15611 are not ‘good’. How many ‘good’
integers not exceeding 2012 are there?
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In a mathematical competition there was a fill-in-the-blank question: ‘For any positive integers

aand b, if ab+1 is a multiple of 16, then a+b must be a multiple of .” There are many
correct answers to this question. Find the largest correct answer.
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Questions 9 to 12 each carries 5 marks.
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In the figure, the tetrahedral frame ABCD is made up of six
wooden sticks in which AC =9, BC =7 and BD = 10. It is

known that one can put a sphere of suitable size into the
frame so that it touches every wooden stick. Find AD. B
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In the figure, ABC and DEF are equilateral triangles with

side length 13 and 7 respectively, such that ADEF lies
wholly within AABC and the two triangles have the same

centre. Find the maximum possible value of AD?. B
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In the figure, three circles centred at X, Y and Z
respectively are externally tangent to each other. W is
a point on the circle centred at X such that XYZW is a
rectangle. If the length of a diagonal of the rectangle
is 20, find the perimeter of the rectangle.
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Questions 13 to 16 each carries 6 marks.
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Let a, =1 and define a,,, =3aa,---a, +2 for positive integer n. How many digits are there in
the positive integer a,,?
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If the real number x satisfies the equation 6x =8, find the product of all possible values of x.

15. 3+ 5432170 fufe i = gt
Find the last five digits of 5432121
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How many sets of positive integer solutions are there to the equation xyz =140000 ?
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Questions 17 to 20 each carries 7 marks.
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Let a, x be real numbers such that 17x* +34ax® + (25a* +10)x” + (8a°® +10a)x + (a* +25) =0.
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Find the product of all possible values of a.
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How many four-digit positive integers have their product of digits being a positive square
number?



19, — [WlBeS 7 S ReA A JF'ﬁJ%’IF BV 2] e B ] S *rfﬂ‘ EF RIS

20.

FLiadlRE IR IR ) @'p B0 FUSE @ -1 57 St 1 (0

EL S PUEIE) o PR 155 FIST W 05 « Si8— [ B ?%?E“EFEJ THERE
(5 (21 7 5 R T =kl e 59 P R = (W L e 2 DI ERs 1Sy
A

A mathematics training course starts in January and lasts for 12 months. In each month, a
trainee may choose between attending classes or self-study. In odd-numbered months (i.e. Jan,
Mar, etc.), a choice of attending classes is worth 0 mark while a choice of self-study is worth
-1 mark. In even-numbered months (i.e. Feb, Apr, etc.), a choice of attending classes is worth
1 mark while a choice of self-study is worth 0 mark. The marks are accumulated towards the
end of the course. If it is required that the accumulated marks at any time cannot be negative,
how many different choices does a trainee have between attending classes and self-study in the
12 months?
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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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