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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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Purple multiplied together all positive integers less than 1000000 which are
multiples of 2007 with unit digit non-zero. What are the last four digits of the

product? (3 marks)
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When x** +k is divided by x+1, the remainder is 127. Find k. (3 marks)
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The numbers 1 to 6 are to be filled into the six

circles in the figure. The sum of the three numbers

in the three circles on each side is then computed ~
and the three sums are added up. What is the ~
smallest possible value of the result obtained? (3 marks)
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An arithmetic sequence has first term a which is an integer and common difference

(S

—5. If the 127th term is negative, find the greatest possible value of a. (4 marks)
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A straight line has x-intercept a and y-intercept b. It is known that both a and b are

non-zero, and the absolute value of one is three times the absolute value of the

other. How many different possible values of the slope of the straight line are there?

(4 marks)
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If the radius of the circle x*+y° —4x+8y+k =0 is a positive integer, find the
greatest possible value of k. (4 marks)
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Every day, Mr Lam drives home from office after work. One day, he increased the

speed by 40% and the time taken was reduced by m% as a result. Find the integer

closest to m.
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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 [log, 100]+[log,100]+[log, 100]+--- +[log,, 100].
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Given that the equation x(x—5)(x—12)(x—13)=900 has only one positive real

root, find that positive real root.
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In a city there are two bus routes. One goes to and from the pier and the school,
while the other goes to and from the pier and the market. The journey from the pier
to the school (or from the school to the pier) takes 40 minutes while the journey
from the pier to the market (or from the market to the pier) takes 15 minutes. If the
frequencies of both routes have to be maintained at 25 minutes, at least how many

buses are needed?
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Let k be a positive integer. If the system of equations has integer
3x—2y+k=0

solutions in x and y, find the smallest possible value of .

(453)

(4 marks)

(453)

(4 marks)

(553)

(5 marks)

(573)

(5 marks)

(553)

(5 marks)
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What is the least number of integers that must be chosen from 1, 2, ..., 100 to
ensure that we must be able to find two of the chosen integers whose product has
unit digit 0?
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In a theme park, a ticket for adults, elderly and children cost $295, $170 and $210
respectively. For a one-time purchase of exactly 10 tickets, the highest-valued one
will be free of charge. If someone needs 7 tickets for adults, 7 tickets for elderly

and 5 tickets for children, what is the minimum amount (in dollars) that he has to

pay?
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A day is said to be ‘good’ if the product of the ‘month’ and the ‘day’ is a
composite number. For example, since 1x27 =27 and 27 is a composite number,

we say that 27th January is a ‘good day’. What is the maximum possible number of

consecutive ‘good days’?
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In a triangle, two sides have equal lengths and are both shorter than the third side.
The lengths of the three sides are all integers and all satisfy the equation

x> —127x+k =0, where k is a constant. Find the smallest possible value of k.

(553)

(5 marks)

(553)

(5 marks)

(653)

(6 marks)

(653)

(6 marks)
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A country is in the shape of a square and is divided into 24 30

four regions as shown. There are some parks in the country
and each park lies in one region or across two neighbouring
regions (i.e. regions with a common edge in the figure).
The integer in each region denotes the number of parks
which lie wholly or partly in the region. What is the

minimum total number of parks in the country?
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Angela formed a positive integer by writing down in ascending order all positive
integers not exceeding 2007 which contain the digit 2°, ie.
21220212223...20062007. How many ‘0’s are there in this integer?
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In a city, citizens are required to pay 5% of the original price of goods as sales tax
during purchase. After purchase, Mr Wong discovered that both the original price
and the price after tax of the goods (in dollars) are integers. They have the same
digits but in different orders. Given that the original price of the goods is between
1000 dollars and 4000 dollars, find the original price of the goods in dollars.

(653)

(6 marks)

(753)

(7 marks)

(753)

(7 marks)
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In the figure, AABC is right-angled at B with
AB =28 and BC =21. The semicircle has its
diameter lying on AC and is tangent to both AB
and BC. The small circle is tangent to AB, BC
and the semicircle. It is known that the radius L

of the small circle can be written in the form
a+by2 , where a and b are integers. Find the

value of a’ +b°.
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In the addition shown, each letter represents a different

integer from 1 to 9. Find the four-digit number represented
by DEFG.
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(753)
C

(7 marks)
A BC
ACB (753)
B AC
BCA
CAB
CBA (7 marks)
EFG



