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Instructions to Contestants: 

 

1. ������� � 	 
�� 

 100
� 

 This paper is divided into Section A and Section B. The total score is 100. 

 

2. � � � � � � ���� �� � � � 
 � � � � 

 Unless otherwise stated, all numbers in this paper are in decimal system. 

 

3. � � � � � � �� � � �  !� "�# $ % & ' �( ) *+, �- . / 0 1 % � 

Unless otherwise stated, all answers should be given in exact numerals in their simplest form. 
No approximation is accepted. 

 

4. 2� � � � 3 4 � 56 � 7 �8 9 :�;  < = > ? @ A � 

Put your answers on the spaces provided on the answer sheet. You are not required to hand in 
your steps of working. 

 

5. - B C D > ? E � 

The use of calculators is not allowed. 

 

6. ���F G - H 7 I J K L M � 

The diagrams in this paper are not necessarily drawn to scale. 
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� �� �� �� � ����60 �������� 

Section A (60 marks) 

 

  N 1*N 45�O 5 3
�   Questions 1 to 4 each carries 3 marks. 

  N 5*N 85�O 5 5
�   Questions 5 to 8 each carries 5 marks. 

  N 9*N 125�O 5 7
�  Questions 9 to 12 each carries 7 marks. 

 

 

1. H P QR 
  24 32×  �S T U6 P V !W M n R X �C B O R X Y Z[ T U�\O R X
�QR - H 7 ] ^ �_` n�+R V a % � 

A rectangular piece of paper of size 24 32×  can be cut into n small pieces such that each small 
piece is square in shape. (The small pieces are not necessarily of the same size.) Find the 
smallest possible value of n. 

 

2. G b� 61 cd e M 96 f g h 
 1 �i j k l
U�m4 n 61cbo p 4c�C q M 
 H f r j
U�s c�n f r j U�g h +QZt u v 

The 61 points in the figure make up 96 equilateral 
triangles each with area 1. If 4 points are to be chosen 
from these 61 points so that they form the vertices of 
a quadrilateral, what is the largest possible area of 
this quadrilateral? 

 

3. w x  2 2 2 2 2 2( )( ) ( ) ( )a b c d ac bd ad bc+ + = − + + �2 58 72×  y M � f z T � { |�\� �
! 2 2x y+  U} & ~ �q b x�y 
 [ � � �_ 

It is known that 222222 )()())(( bcadbdacdcba ++−=++ . Express 58 72×  as the sum of 
two square numbers. (Express your answer in the form 2 2x y+ , where x and y are positive 

integers.) 

 

4. G b� ~ �ZH f � T �� O f � � �O f � � |O � � l
� :k f � { |� Z] ^ ��� ��� T b� � T � � 8

��� �l � H � �� � � Z� � v 

The figure shows a magic square in which the sum of the three 
numbers in each of its rows, columns and diagonals is the same. 
However, some entries are missing. What should be the number 
in the lower left hand corner? 

13 4 

8 

9 



 3 

5. G b�O Z� �� � �� � � 
 3�A Z� � �H c�

C B AO = 1� m MZ� � :�H c�C B  ∠AMO+
Q�` sin ∠AMO� 

In the figure, O is the centre of the circle. The radius of the 
circle is 3. A is a point inside the circle with AO = 1. M is a 
point on the circumference such that ∠AMO is the greatest. 
Find sin ∠AMO. 

 

6. G b�∠BAC = 30°�BC 
 � �� � �AB�AC 
� �

� ] = � D�E�m ∆ABC �g h Z 12�`r j U
BCED �g h � 

In the figure, ∠BAC = 30°, BC is a diameter of the circle 
and AB, AC at meet the circle at D, E respectively. If the 
area of ∆ABC is 12, find the area of the quadrilateral BCED. 

 

 

 

7. R � |R � 
� � � � ��� � �   ¡ �¢ £ ��¡ q b 42% �  ¤ ¥ ¦ � ¡ �§ ¨
� ¡ �  ¤ © � J �¡ t 56%� �̀ ¡ ª � �  ¤ © � �+R % � 

Myron and Lily study in Schools A and B respectively. One day, 42% of the students of 
School A were transferred to School B. As a result, School B has 56% more students than 
School A. What is the smallest possible value of the original number of students in School B? 

 

8. 4 � ~ �? } b�- ^ �"« ¬ & - ^ �� "�w x  S = 
5� r̀ 9 �  MATH�% � 

In the calculation shown, different letters represent different 
digits. Given that S = 5, find the value of the four-digit integer 
MATH. 

O 

A 

M 

A 

B C 

D 

E 

M A T H
A T

P C M S
9

A P R I L

+
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9. 4 � l ­ ® z g :�H ¯ ° ± ²  (1,1) ³
´�O @ Y µ :���� ¶ · ¸ 1 ¹ 9 �¸
� 11 @ º �° ± 4  (4,7) » ��¼ �° ± �
¸�½ � � t u f - ^ �V a v 

On the rectangular coordinate plane, an ant 
starts walking from the point (1,1). In each step 
it walks 1 units upwards, downwards, to the left 
or to the right. After 11 steps it stops at the 
point (4,7). How many different possibilities 
are there for the route taken by the ant? 

 

 

 

10. ¾ G � ~ �O Z� �� � �AB ¿ � � A�D Z�

� �H c�DB � � ] = � C�m BC = CD = 3�
OD = 2� AB = 6� �̀ �� � � 

In the figure, O is the centre of the circle, AB is 
tangent to the circle, D is a point in the circle and DB 
intersects the circle at C. If BC = CD = 3, OD = 2 and 
AB = 6, find the radius of the circle.  

 

 

 

11. ¾ G � ~ �� © À Á 4 � f Â i �� U�� � :® � 
12 cÃ � � 
M  12 i Ä �Å 
� D - ^ �T Æ Ç È n
� c�+º Å 2G � bÉ �[ � Ê j U3 Ë �m[ � Ê

j U R | S �j S 
� Z r cm | s cm�` 
r
s
� 

As shown in the figure, two people each marks 12 points on 
the circumference of two identical circles to divide the 
circumference into 12 equal parts. After that, they connect 
the points in different ways and then colour the regular 12-
sided polygon in the middle. If the side lengths of regular 
12-sided polygons R and S are r cm and s cm respectively, 

find 
r
s

. 

B 

A 
O 

C 

D 

(1,1) 

(4,7) 

x 

y 

O 

R 

S 
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12. Ì Í ¤ |Î 9   ¤ R Ï �R Ð �R P �R Ñ |R Ò Ó Ô Õ �Ö × Ø � 7 P 
� y :� 
1�2�3�4�5�6 | 7 �ÙÚ �( 4 O 9   ¤ Û Ü � Ý H P Ù�!Þ ß È à ��� P
Ù�O © � á V â ã � © Û Ü �Ù:�� "�ä â - å Á æ Û Ü �Ù:�� "�!�Z

Ö ç � è º é ê �� ë � 

Ì Í ¤ ì í îR Ï �ï x ð Á æ Û Ü �� "ñ vò  

îó - x ð �ä ó x ð ó �Û Ü �� "Q� R Ð |R P �� "�ò R Ï ô � � 

Ì Í ¤ ì � �   ¤ í îõ 4 � © x ð Á æ Û :�� "ñ vò  

R Ð �R P |R Ñ H ^ � ð í îó x ð ��ò  

îV Zó ç ö ÷ � x ð ø �ò R Ï |R Ò ù ú � 

îû ó ü ï ç H cý ~ þ �ò R Ð ��îï ç Û Ü �� "{ |Z 4�� � �ò  

R Ï |R Ò � ô � í îó ç x ð ��� � R Ð �ò  

� �  ¤ � Z � � �\ � � Ö ç � 	 
 � � � 
 H 7 V !� ³� � _� �̀ P ß È ��

Ù:�� "{ h � 

Mr Au played a game with five students, Ben, Carl, Don, Eric and Fred. He prepared 7 cards 
with the numbers 1, 2, 3, 4, 5, 6 and 7 written respectively. Mr Au put a card on the forehead 
of each student. The two remaining cards are hidden. Every student could see the numbers on 
the cards on others’ forehead but not the one on his. Their subsequent conversations are as 
follows. 

‘Ben, do you know the number on your forehead?’ Mr Au asked. 

‘No, but I know the number on my forehead is greater than Carl’s and Don’s,’ said 
Ben. 

‘Does anyone know the number on your forehead now?’ Mr Au asked all students. 

‘I know.’ replied Carl, Don and Eric together. 

‘But we still do not know what they are.’ Ben and Fred complained. 

‘Let me give you a hint.’ said Carl, ‘the sum of the numbers on your foreheads is a 
multiple of 4.’ 

‘We know now. Thanks, Carl.’ answered Ben and Fred. 

Assume that all students are intelligent (i.e. they can make deductions whenever there is 
enough information). What is the product of the hidden numbers? 

 

 



 6 

� �� �� �� � ����40 �������� 

Section B (40 marks) 

 

13. H 9 � � © � �H 	 � � � � � ¼ � � � �n � � � � 2005 f � � �
� � � 
 1
��2����2005��Ç � �� � { ê �� � ] ^ � 

An alien visited the Earth with his special piano. This piano has 2005 keys, which are labelled 
as number 1, number 2, …, number 2005. Consecutive keys are separated by the same distance. 

 

 

 

 

 

 

(a) � � © O  ! �" # k f � � �! � 101  º �� 2O f � � � ! �$
�  \- ^ � � % ! � � - H 7 ] ^ _�` k+R �V a % � \5
_ 

The alien pressed exactly k keys each time for 101 times. As a result of this, 
each key has been pressed an odd number of times (different keys may be 
pressed by different numbers of times). What is the smallest possible value of 
k? (5 marks) 

 

(b) � � © � 101 ¯ & � � � Ö O  !Ö � 101 ¯ & � ^ é ! � 101 f - ^
�� � �' ( Ò � ¯ ] ) �& � �� � Y ] ^ é �* ó ç + n 101 f �
� é � ´³� , 
 H f î| - ò �n � � � � � V ! . ³t u f - ^ �

î|- ò v \5
_ 

The alien has 101 fingers. When it uses all its 101 fingers to press 101 
different keys simultaneously in a way such that the distances between 
successive fingers are the same, then we call the sound obtained by pressing 
these 101 keys a ‘chord’. How many ‘chords’ can this special piano produce?  (5 marks) 

 

1 2 3 2004 2005 � � � � 
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(c) 
 � & ~ / # � � � © ! � � m � Þ n � � � � q b 
2 2( , ) 6( , ) 9m n m n= − �n 0  (x, y) ¬ & x| y�+Q1 2 � �` m n+  �

+QV a % � \6
_ 

 To say hello, the alien pressed two keys which are labelled as number m and 
number n, where m and n satisfy 2 2( , ) 6( , ) 9m n m n= − . Here (x, y) denotes 
the H.C.F. of x and y. Find the greatest possible value of m n+ . (6 marks) 

 

(d) � � © � 3 � � Ü � 4 �H X 5 6 ü � � © �n 5 6 �U 7 ZH f S T
8�QR 
 15 30 75× ×�� �� ���� � © 9 � �t f 5 6 �: 9 �

� ; < { D �O H f : 9 �� � 5 6 = > ] 1 � ' � H j S 10 ? @ �
: 9 ��8h �� � V a % { |Zt u A T ? @ v \4
_ 

The alien gave us a gemstone as a present when he left the Earth. The 
gemstone is in the shape of a cuboid and its dimensions are 
15cm 30cm 75cm× × . A number of copies of the gemstone were made for 

display purposes. Each copy is similar to the original gemstone, and has a side 
of length 10 cm. Find, in cm3, the sum of all possible volumes of the 
gemstone copies.  (4 marks) 

 

 

 

14. ¾ G � ~ �B f © A�B�C�D�E | F I  C

D M H f � � 
 1 �� Ó Ô Õ � ( Ò ] ) �� ©
{ ê � � � Y ] ^ �EF 2 B P 
� y : 1 * 6
�Ô Õ G 
 H ü B © �O f © á V !â ã Á æ |

Ö I j � © � G :�� "�O f © � B �
� �

ZÖ � â ã �k P G :�� "{ h � 

Six people, A, B, C, D, E and F, sit around a circle of 
radius 1 as shown in the figure. Any two adjacent 
players are separated by the same distance. Six cards 
numbered 1 to 6 are distributed to the six people by a 
judge. Each person can only see the numbers on his 
own card and the cards of his two neighbours. The 
score of each person is the product of the three 
numbers he can see. 

 

A 

B 

C 

D 

E 

F 
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(a) A�B 
� t u f - ^ �V a % v \4
_ 

How many different possible values are there for the score of A? (4 marks) 

 

(b) B̀ © B 
� |�+QV a % � \6
_ 

Find the greatest possible value of the total score of the six people. (6 marks) 

 

º ¼ EF J K 2 B © 
M � L �O L À k © �O L �k 9 M M � V Ç M H f k l U��

EF N  ­ 4 � f k l U�O P 9 Q �m� f k l U÷ � O P �*  O R 
L � 

The judge then randomly divides the six people into two groups of three. The three people in 
each group form a triangle, and the judge must sit in the area common to the two triangles. If 
the two triangles do not overlap, the judge will need to regroup the six people. 

 

(c) S̀ T O R 
L �U V � \5
_ 

Find the probability that regrouping is necessary.  (5 marks) 

 

(d) § ¨ �A�C�D % � � H L �B�E�F * % � � W H L �`EF V ­ �

Ì X �g h � \5
_ 

 In the end, A, C, D form a group and B, E, F form another group. Find the 
area of the region in which the judge may sit. (5 marks) 

 

 

� � �� � �� � �� � �  

END OF PAPER 


