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Instructions to contestants 

1. Answer ALL 35 questions.

2. Enter your answers on the answer sheet provided.

3. For the multiple choice questions, enter your answer on the answer
sheet by shading the bubble containing the letter (A, B, C, D or E)
corresponding to the correct answer.

4. For the other short questions, write your answer on the answer sheet
and shade the appropriate bubble below your answer.

5. No steps are needed to justify your answers.

6. Each question carries 1 mark.

7. No calculators are allowed.

PLEASE DO NOT TURN OVER UNTIL YOU ARE 
TOLD TO DO SO 

22 





6. Determine the value of
2 

1 1 
0+Vfs+2 + 0-V'8+2

(A) 4-0 (B) 2-20 (C) 4 + 0 (D) 20 + 4
(E) 40-2 

1 1 1 
7. Let x = 1 + 1 + 1. Which of the following statements

log� 2 logi 4 log� 8 
is true? 

(A) 1.5 < X < 2 
(D) 3 <X< 3.5 

(B) 2 < x < 2.5 
(E) 3.5 <X< 4 

8. Determine the last two digits of 756•

(A) 01 (B) 0 7 (C) 09 (D) 43 

(C) 2.5 < X < 3 

(E) 49 

9. It is given that x and y are two real numbers such that x > 1 and
y > 1. Find the smallest possible value of

logx 2011 +logy 2011 
logxy 2011 

(A) 4 (B) 6 (C) 8 (D) 10 (E) 12 

10. It is given that a, band care three real numbers such that a+ b = c-1
and ab = c2- 7c + 14. Find the largest possible value of a2 + b2. 

(A) 5 (B) 6 (C) 8 (D) 9 (E) 10 

Short Questions 

11. Find the value of

20112 + 21112 -2 X 2011 X 2111 
25 
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18. In the diagram below, the lengths of the three sides of the triangle are 
a
2 
+ b

2 

a em, b em and c em. It is given that 2 = 2011. Find the value

of 
cot C 

cot A +  cotE 

a 

c 

b 

c 

19. Su p pose there are a total of 2011 partici pants in a mathematics com­
petition, and at least 1000 of them are female . Moreover, given any
1011 partici pants, at least 11 of them are male . How many male 
partici pants are there in this com petition? 

20. Let f : Q \ {0, 1} -t Q be a function such that

(X -1) 
x

2 
f ( x) + f 

x 
= 2x

2

for all rational numbers x #- 0, 1. Here Q denotes the set of rational
numbers . Find the value off(�). 

21. In the diagram below, ABCD is a convex quadrilateral such that AC 
intersects BD at the midpoint E of BD. The point His the foot of 
the per pendicular from A onto DE, and H lies in the interior of the 
segment DE. Su p pose LBCA = 90°, CE = 12 em, EH = 15 em,
AH = 40 em and CD= x em. Find the value of x. 

A 

c 
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28. It is given that a, b, c and d are four positive prime numbers such 
that the product of these four prime numbers is e qual to the sum of 
55 consecutive positive integers. Find the smallest possible value of 
a+ b + c +d. (Remark: The four numbers a, b, c, d are not necessarily

distinct. ) 

29. In the diagram below, ABC is a triangle with AB = 39 em , BC = 45
em and C A = 42 em. The tangents at A and B to the circumcircle of
DABC meet at the point P. The point D lies on BC such that P D

is parallel to AC. It is given that the area of DABD is x cm 2. Find 
the value of x. 

30. It is given that a and b are positive integers such that a has exactly
9 positive divisors and b has exactly 10 positive divisors. If the least

common multi ple (LCM ) of a and b is 4400, find the value of a + b. 

31. In the diagram below, ABCD is a quadrilateral such that .!_ABC=
135° and L_BCD = 120°. Moreover, it is given that AB = 2J3 em,
BC = 4 - 2-/2 em, CD = 4-/2 em and AD = x em. Find the value

of x2- 4x. 
B c

A <-----------------"' D 
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