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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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The sum of four n-digit positive integers is 20110129. Find n. (3 marks)
T PYEEY, ABCD 1 > ZA=24B > &' ZC=4D o F| ZB+4C=x° > T x-o (357)
In quadrilateral ABCD, ZA= /B and ZC = ZD. If ZB+ «ZC =x°, find x. (3 marks)
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If a cube is dissected into eight identical small cubes, how many times the surface

area of the original cube is the total surface area of the eight small cubes? (3 marks)
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How many square numbers (including 0) are less than 2011 and divisible by 7? (4 marks)
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How many positive factors does 3" have? (4 marks)
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In a shop, a customer can become a VIP member to enjoy 10% discount on all
purchases by paying 75 dollars. Mimi, who is not a VIP member of the shop, plans
to buy an article from the shop which is marked at n dollars. She can choose to buy
it at the marked price or become a VIP member to enjoy the 10% discount. She
finds that the total amount she has to pay is the same regardless of her choice. Find

n. (4 marks)
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How many triangles can be found in the figure? (4 marks)
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A diagonal of a square has length 8. What is its area?
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Michael jogged along a path. He put down a piece of biscuit after every 10 steps
from the starting point. When Michael put down the n-th biscuit, his dog reached
the starting point of the path and walked along at twice the speed of Michael and
ate up all the biscuits on the way. When Michael put down the 60th biscuit, he
found that his dog had just eaten the n-th biscuit. Find n.
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The paper in a mathematical competition consists of 3-mark questions and 5-mark
questions. A correct answer merits all the marks allocated to the question;
otherwise 0 mark is given. A contestant answered 12 questions correctly, and
found that if the 3-mark questions became 2-mark questions, while the 5-mark
questions became 7-mark questions, his score would remain unchanged. Find his
score.
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1,2,3,4,52,3,4,5,6,3,4,5/6,7,4,5,6,7,8, ...
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By starting with the sequence 1, 2, 3, 4, ..., and replacing each term n by five
termsn, n+1, n+2, n+3, n+4, the following new sequence is obtained:

1,2,3,4,52,3,4,5,6,3,4,5,6,7,4,5,6,7,8, ...

What is the 2011th term of the new sequence?
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If X, y, z satisfy the following system of equations, find the value of xyz. (5 marks)
X+y=2+2
y+z=X+4
Z+X=Yy+6
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A group of friends went for lunch and they shared the bill equally. There would be
a shortage of $5 if each one paid $16, while there would be an excess of $17 if
each one paid $17. How many dollars was the bill? (6 marks)
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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 the following expression: (6 marks)
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Lily wrote down the positive integers from 1 to 2011, and then randomly chose a
digit k between 0 and 9. She then counted the number of times k has appeared in
the digits of the integers, and the result was N. Find the greatest possible value of N.
(6 marks)
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In the figure, ABCD is a square of side length 1.
Two arcs, centred at C and D respectively and
each with radius 1, are constructed so that they C
meet at E. If ZBED = x°, find x. (6 marks)
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What is the remainder when 20112011...2011 is divided by 7?

2011 copies of 2011
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In the multiplication shown, each letter represents a X B A
different digit from 0 to 9. Find the last four digits of the CBACA

product (i.e. BACA).
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The teacher wrote down a positive integer n less than 100. Four students
subsequently made guesses on the properties of n:
Aaron guessed “n is a prime number’.
Bill guessed ‘n is a composite number’.
Carson guessed ‘n is a square number’.
Dick guessed “n is a multiple of 3.

Given that two of the four guesses were correct while two were wrong, how many
different possible values of n are there?
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How many nine-digit positive integers consist of three ‘1’s, three ‘2’s and three
‘3’s, and have no two consecutive ‘1’s?
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