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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. - BC 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 Q R
  16 24×  �S T U 6 P V !W M n RX �C BO RX Y Z [ T U �\O RX
�Q R- H 7 ] ^ �_` n�+ RV a % � 

A rectangular piece of paper of size 16 24×  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 �ABCD 
 [ T U �ABEc ADF 
 d e
f g U �BF= DEh G�i ∠BGD = x°�`
x� 

In the figure, ABCD is a square while ABE and 
ADF are equilateral triangles. BF and DE meet 
at G. If ∠BGD = x°, find x. 

 

 

3. j G Z H k � � �lm �n lm o 17 pq r 
 1 �[ T U s M �t k l�lu v Z  
1 2×  �S T U �wx y  z 4 lm : � p] { �T | � �} ~ lu - � � � � �� � l
m : + � V z � � � lu � 

The figure below shows a special type of chessboard. The chessboard is made up of 17 squares 
of area 1. The chess pieces are all 1 2×  rectangles, and must be placed on two consecutive 
squares of the chessboard. If overlapping is not allowed, what is the maximum number of 
pieces of chess that can be placed on the chessboard? 

 

A 

B 

C 

D 

E F 

G 

x° 
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4. !j Z H �� � �� � � 

�� � � � �� � 	 
 �	 
 � � 
 � � �� � 	 
 � � � � � � � � � � �

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

� � � � 1 2 3 4 	 
 �5 6 �	 
 7 8 0 9 � � � �� : � � 7 8 0 9 � ;

$ < �=  

� c� � � � ��H 	 
� �� � � � � �� 
�� � 

Here is a piece of history of the Qing dynasty: 

“Emperor Qian-long trusted his official He-shen. He-shen took advantage of this to 
corrupt. Whenever there were gifts to the emperor, he would keep a part of the gifts 
himself and pass the remaining gifts to the emperor. The emperor then gave 40% of 
the remaining gifts to He-shen. The gifts obtained by He-shen turned out to be half 
more than those actually obtained by the emperor!” 

What fraction of the original gifts was the ‘part of the gifts’ kept by He-shen before passing the 
rest to the emperor? 

 

5. H � � � 4 H p[ � � q � �� b H p  ¡¢ £ �¤ ¥ ¦
�e § �} ~ n � � - § � ¨ �© �x + ª « ¬ ¦ �¢ £

¡�� � n � � + � V § ­ � � ® e � 

On a regular dodecahedron, an ant starts at a vertex and walks 
along its edges. If the ant does not repeat its path and 
eventually returns to the starting point, what is the maximum 
number of edges that the ant can go through? 

 

6. ¯ � H p[ ° e U �i2 ° e �b ¡} G ± � �V B
H p² R�[ ° e U �R° e U �q r Z Q ° e U �

q r �� 
�� � 

There is a regular hexagon. By joining the mid-points of 
the six sides as shown, we get a smaller regular hexagon. 
What fraction of the area of the original hexagon is the area 
of the small hexagon? 

 

7. 4 � ³ �? ´ b �- ^ �" µ ¶ & - ^ �� " �· ¸  S = 
2�T = 4� ¹̀ 9 �  MATH�% � 

In the calculation shown, different letters represent different 
digits. Given that S = 2 and T = 4, find the value of the four-digit 
integer MATH. 

P C M S
M A T H

S A T
9

A P R I L

+
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8. f � º » ¼ ½ ¾ ¢ ¿ H pQ À Á Â �Ã Ä Å 9 Æ Ç È É Ê Ë . ÌÍ Î Á Â �Ï Ð �wO
Ñ É Ê Ë �ÌÒ Ó v Z ] ^ ���» � 53 Ô Ï Ð ¢ ¿ �Õ Ö 4 Ñ É Ê Ë ×� » � 113
Ô Ï Ð ¢ ¿ �Õ Ö 7 Ñ É Ê Ë �iØ » � 2005 Ô Ï Ð ¢ ¿ �Õ Ö � � Ñ É Ê Ë � 

Three schools are invited to attend a mass function. The organizers have arranged coaches to 
send students and teachers to the venue. All coaches carry the same number of passengers. 
There are 53 participants in School A and 4 coaches are needed. There are 113 participants in 
School B and 7 coaches are needed. If there are 2005 participants in School C, how many 
coaches are needed for School C? 

 

9. RÙ cR� Ú Ê Û �̄ � � pÜ u �¦ Ý 
� � 1200 Þ c 1800 Þ ß à �� á â !j �
ã ä å æ ç è ß à � 

� O á O é ê V 4 � b H pÜ u ë ç ß à �+ � ç § 1 Þ ß à �ì - V 2 Ü b �
� ß à ç § � 

� O é ç í ß à ª �y  � *� H pÜ u b �ß à � Ó Z î � � 

iï á - a â : ð ã ä ç § ß à ñ ? ò ó �ô H á ä õ ¢ �} ~ RÙ ö ç �÷ NH é Ö

ç � � Þ ß à ø V $ ù ú û õ ¢ � 

Roy plays a game with Sam as follows. There are 2 bags, with 1200 and 1800 coins 
respectively. They take away coins from the bags in turns according to the following rules: 

� One may take away coins from only one of the bags each time. At least 1 coin must 
be taken away and one must not take away all the coins in the bag. 

� After each round, there must be at least one bag with an even number of coins. 

Whoever fails to take away coins according to the above rules is the loser while the other 
player is the winner. If Roy takes away coins first, how many coins should he take away in the 
first round in order to guarantee that he must win? 

 

10. } G � ³ �ABCD Z H pe S 
 72 �[ T U �E 
 ü

� BC � �H ¡\- ý þ Bc C_�C B BE�S �


� � �AE� BD ] =h F�i ∆BEF�q r 
 � � �`

� � � �+ Q V a % � 

In the figure, ABCD is a square of side length 72. E is a 
point in the interior of the line segment BC (excluding B 
and C) such that the length of BE is an integer. AE and BD 
meet at F. If the area of ∆BEF is an integer, find the 
greatest possible value of this integer. 

 

 A 

 B C 

D 

E 

F 
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11. ¯ � � � 1�2���50000�i2 ¦ Ý � � � �+ ª ¹ 9 � " Z �0000��+ � Ö � §
� � p� � �ø V C 	 j �� � �r �+ ª ¹ 9 � " 
 �2005�� 

Now we have the integers 1, 2, …, 50000. If we multiply them together, the last four digits 
will be ‘0000’. At least how many integers must be removed so that the product of the 
remaining integers ends with ‘2005’? 

 

12. 
 ö Ð cf p� � u 
 
 �� � c� � Ú Ê Û �÷ �  7 P 
� � : È  1�2�3�4�5�
6 c 7 �� � �
 ö Ð � O 9 � � u � È � P � �( � � È 	 j �H P � �O á � � ê
V !� ¬ ú û � : � � �ì ª � 
 ö Ð Ö `O 9 � � u 2 ú û �H P � �ô H Ô � � u

��hZ � � � �
 
 �ú û �H P � �� � �� � �ú û �H P � �
 
 �� � �ú

û �H P � �!j Z ÷ Ý h² ª � � �� � � 


 ö Ð � � �� á ¸ � � ÷ � � u �� : �� " � �� 


 
 � �  �- ¸ � �ì  ¸ � � � �� " �cZ Å � �� 

� � � � �! ­ 
 
 � � � ª �  " - ¸ � # Ý � á �� " Z $ � �ì  

¸ �  �� " �cJ 
 
 �� " �cQ �� 

� � � � � ¸ � 
 
 c� � �� " È �� � �� " �cJ  �� " �c

R% �� 

& �� � � � u v Z ' � �\ ( ) # Ý � * + �, - ñ H 7 V ! . ¢ / 0 _� �̀ � �

� " �r � 

Mr Wong played a game with 3 girls Karen, Lucy and Mary. There are 7 cards with numbers 
1, 2, 3, 4, 5, 6 and 7 respectively. Mr Wong gave 2 cards to each girl and hid the remaining 
card. Originally, every girl could only see her own cards. Later, Mr Wong asked each girl to let 
another girl see one of her cards. As a result, Lucy let Karen see one of her cards, Mary let 
Lucy see one of her cards and Karen let Mary see one of her cards. Their subsequent 
conversations are as follows. 

“Does anyone know the numbers on the cards of the other girls?” asked Mr Wong. 

“No, but I know that the sum of the numbers on Lucy’s cards is odd.” replied Karen. 

“After listening to Karen, I still do not know what their numbers are. But I know that 
the sum of my numbers is greater than that of Karen’s.” replied Mary. 

“I know Karen’s and Mary’s numbers now,” said Lucy, “the sum of Mary’s numbers 
is smaller than that of mine.” 

Assume that all girls are intelligent (i.e. they can make deductions whenever there is enough 
information). What is the product of the Lucy’s numbers? 
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� �� �� �� � ����40 �������� 

Section B (40 marks) 

 

13. ï á D !j T 1 � ¢ H p� 2 �34 Z �2�� 5 ª Z �1�×. ¥ Z �3�� 5 ª � �
p�1�×�ª Z �4��5 ª Z f p�1��} � 6 / � 

2, 1, 3, 1, 1, 4, 1, 1, 1, … 

Someone forms a sequence as follows. The first term is ‘2’, followed by a ‘1’. Next comes a 
‘3’, followed by two ‘1’s. After that there is a ‘4’, followed by three ‘1’s, and so on. 

2, 1, 3, 1, 1, 4, 1, 1, 1, … 

 

(a) � 2 �3 2005 4 b �� � � 4 - Z 1� \4
_ 

How many of the first 2005 terms of the sequence are not 1? (4 marks) 

 

(b) � 2 3 2005 4 �cZ � � � \4
_ 

What is the sum of the first 2005 terms of the sequence? (4 marks) 

 

} ~  Ý 2 !: � 2 �4 7 r 8 Î � � � Ý V B¬ ô H p9� 2  

2, 3, 6, 7, 8, 12, 13, 14, 15, … 

K } �: 
 � � 2 b 3° 4 �cZ  2 1 3 1 1 4 12+ + + + + = �� !9� 2 �N° 4 Z 12� 

If we cumulatively sum up the terms of the above sequence, we can get another sequence 

2, 3, 6, 7, 8, 12, 13, 14, 15, … 

For instance, since the sum of the first six terms of the original sequence is 
2 1 3 1 1 4 12+ + + + + = , the sixth term of the new sequence is 12. 

 

(c) 3 2005p[ � � b �� � � p; � 4 9� 2 b ¢ ¯ � \5
_ 

How many of the first 2005 positive integers do not appear in the new 
sequence? (5 marks) 
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(d) < = 4 9 � 2 b > È 30 p± ? 4 �( @ A È 30 B C D � C D �S �
\! mm 
 Å 9 _E F d h� 30 p± ? 4 �÷ £ ¯ � b f B C D - a
G M f g U �i 30 B C D b + S �H B �S �
 x mm�` x�+ Q V

a % � \7
_ 

Jacky picks 30 consecutive terms of the new sequence and prepares 30 
wooden sticks with lengths (in mm) equal to these 30 terms. He finds that 
three of the wooden sticks cannot form a triangle. If the longest of the 30 
wooden sticks has length x mm, find the greatest possible value of x. (7 marks) 

 

 

 

14. } G � ³ �° pá A�B�C�D�E c F I é H

I M H p J K 
 1 �L Ú Ê Û � M N ] { �� á
� � � O P Y ] ^ �QR 2 ° P 
� � : 1 * 6
�Ê Û S 
 � � ° á �O pá ê V !� ¬ ú û c

÷ T e � á � S : �� " �O pá � B�
� U

Z ÷ � �¬ �f P S : �� " �r � 

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) i BB 24
�` E�B
� \3
_ 

If the score of B is 24, find the score of E. (3 marks) 

 

(b) A�B
� � � p- ^ �V a % � \5
_ 

How many different possible values are there for the score of A? (5 marks) 

 

A 

B 

C 

D 

E 

F 
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(c) °̀ á B
� c�+ Q V a % � \6
_ 

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

 

(d) ª � QR 2 ° á 
M � s �A�C�D H s �B�E�F H s �O s �f 9

M V v V ± M H pf g U �wQR y  W 4 � pf g U �� � 9 X �`

QR V W �Y Z �q r � \6
_ 

The judge then divides the six people into two groups: A, C, D form a group 
while B, E, F form another group. The three people in each group form a 
triangle, and the judge must sit in the region common to the two triangles. 
Find the area of the region in which the judge may sit. (6 marks) 

 

 

� � �� � �� � �� � �  

END OF PAPER 


