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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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Let N =1001*. Find the sum of the digits of N. (3 marks)
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Mike multiplied together some prime numbers greater than 2006 and obtained the

answer S. If the unit digit of S is 7, how many different possible values of T are
there? (3 marks)
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In the figure, there is a number in each circle such

that the sum of the numbers in the three circles on

each side of the triangle is the same. Find z. (3 marks)
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The equation x*—2x—4=0 has two roots tanm and tann while the equation

kx> + hx—1=0 has two roots tan(90°—m) and tan(90°—n). Find k. (4 marks)
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If x is a real number such that x> —7x+10<0, find the maximum value of

x> —6x+2006. (4 marks)
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A man has more than one son, and his legacy was distributed to his sons in the
following order after he died. The eldest son got $100 and one-tenth of the rest, the
second son got $200 and one-tenth of the rest, the third son got $300 and one-tenth
of the rest, and so on. In this way his legacy was equally divided among his sons.
What is the amount of the legacy (in dollars)? (4 marks)
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Let n be an integer greater than 1. If n++/n+3/n is an integer, find the smallest

possible value of n. (4 marks)
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The equation of a circle is x*+y’+Ax+By+C=0, where A, B, C are

consecutive positive integers with A< B < C . Find the smallest possible value of
C. (4 marks)
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It is known that for any positive integer a, I kx***dx is a positive integer. Find
0

the smallest possible value of k. (4 marks)
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A positive integer n is said to be ‘strange’ if, when n is divided by 23, the

remainder is greater than the quotient. How many ‘strange’ integers are there? (5 marks)
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Let k be a real number. If the system of equations has no solution,
6x+ky=4
find the integer closest to k2. (5 marks)
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The figure shows a 3x3 grid. We want to colour each cell

in red, green or blue in a way such that the three cells in

each row and in each column receive different colours.

How many different ways of colouring are there? (5 marks)
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If we draw 10 straight lines and 10 circles on the plane, what is the largest number

of intersection points that can be formed? (6 marks)
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A positive integer n is said to be ‘good’ if the positive integer formed by writing
‘123’ n times is not divisible by 27. For instance, 2 is ‘good’ since 123123 is not
divisible by 27. Among the integers not exceeding 2006 which are not ‘good’,

which is the largest one? (6 marks)
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In a city, all telephone numbers have 8 digits and all

telephones have a keyboard in the form as shown.

Furthermore, consecutive digits in a telephone number
must be adjacent digits on the keyboard (e.g. 85256321). If
a telephone number consists of four different digits, find
the greatest possible value of the sum of the 8 digits of the

telephone number. (6 marks)
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Given that B is a positive integer. When working on exercises in quadratic
equations, Roy found that all 13 equations x°+2Bx=0, x*+2Bx+1=0,

X +2Bx+2=0, xX*+2Bx+3=0, ..., x*’+2Bx+12=0 have real roots and
exactly 3 of them have both roots being integers. Find the value of B. (6 marks)
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An odd number n has 123 positive factors. How many positive factors does 4n
have? (6 marks)
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Two positive integers have sum 145. When their L.C.M. is divided by their H.C.F.,
the quotient is 168. Find the difference between the two numbers. (7 marks)
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C, and C, are two circles with centres
O, and O, respectively, where O, lies on
the circumference of C, . These two
circles intersect at the points X and Y. If
the radius O, X of C, intersects C, again
at Zand £ZXZY =111°, L0,YZ = x°, find

X.

(7 marks)
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The figure shows a multiplication, but some digits are left 0000

out. If the product (i.e. the last row) is to be largest, what 1 OO0
should be the last four digits of the product? (8 marks)
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