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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 JK L M � 

The diagrams in this paper are not necessarily drawn to scale. 
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Section A (60 marks) 

 

  N 1*N 45�O5 3
�   Questions 1 to 4 each carries 3 marks. 

  N 5*N 85�O5 5
�   Questions 5 to 8 each carries 5 marks. 

  N 9*N 125�O5 7
�  Questions 9 to 12 each carries 7 marks. 

 

 

1. H PQ R
  24 32×  �S T U6 PV ! W M n RX �C B ORX Y Z[ T U�\ORX
�Q R- H 7 ] ^ �_` n�+ RV 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. ! b ZH c d e �f g h 

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

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

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

$ < �=  

i jk � l m �nH 	 
o �p q � r s �t 
u t v 

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? 

 

3. G w�ABCD 
 [ T U�ABEj ADF 
 x y
z{ U�BF= DE| G�} ∠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. 

A 

B 

C 

D 

E F 

G 

x° 
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4. G w� 61 ~� � M 96 � � � 
 1 �x y z{
U�}4� 61~w� � 3~�C � M 
 H � z{
U�� ~�� � z{ U�� � + Q Z� � v 

The 61 points in the figure make up 96 equilateral 
triangles each with area 1. If 3 points are to be chosen 
from these 61 points so that they form the vertices of 
a triangle, what is the largest possible area of this 
triangle?  

 

5. 4 ∆ABC w�AB = 4�BC = 7�CA = 5�AD�

BE�CF Z ∆ABC �z� � � �` 
AD BE

CF
+

 �

%� 

In ∆ABC, AB = 4, BC = 7 and CA = 5. AD, BE and 
CF are the three altitudes of ∆ABC. Find the value of 
AD BE

CF
+

. 

 

6. R� 4G w�O� � � � 
� 3 : 1* 12 u � �
� wH � � � �( � � � � � �� � � �� � �

� M H � � �� � � �� � u j� - ^ �� � j

u w��+ Q �H � 
  M�+ R�H � 
  m�` 
M m−  �+ R%� 

Sally put one of the integers from 1 to 12 into each of 
the circles in the figure without repetition. She found 
that the sum of any four numbers which lie on the 
same straight line is different from each other. Let M 
and m be the largest and smallest of these sums, 
respectively. Find the smallest value of M m− . 

 

7. 4�   �? ¡ w�- ^ �" ¢ £ & - ^ �� " �¤ ¥  S = 
5� �̀ 9 �  MATH�%� 

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

 

A 

B C 
D 

E 
F 

M A T H
A T

P C M S
9

A P R I L

+
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8. R� jR¦ 
� § ¨ |��� � � © ª �« ¬ ��ª � w 42% �© ­ ® ¯ � ª �° ±
� ª �© ­ ² � J�ª � 56%� �̀ ª q � �© ­ ² � �+ 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? 

 

9. ³ G �   �� ² ´ µ 4� � ¶ x �� U�� · :¸ ¹  
12 ~º � · 
M  12 x » �¼ 
� D - ^ �T ½ ¾ m �
� ~�+ ¿ ¼ 2 G � wÀ �[ � Á y U3 Â �}[ � Á

y U R j S �y S 
� Z r cm j 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

. 

 

 

10. G w�AB = 25 m�BC = 20 m�CA = 30 m�RÃ �J
Ä jÅ Æ 
� Ç A~�B~j C~È � �É Ê z{ U�

y I Ë ÌÍ T Î 
� ! x m/s�1.5 m/sj 2 m/s�Ï Ð
Ñ @ �}� w� ² ] Ò �Ó � Ô Õ ° Ö ^ × �Ø @ × Ï

Ù ! Ú Û Ü 
 Ý �}� Ô Þ ß z ² ] Ò � à T Z B

~�` x�+ R%� 

In the figure, AB = 25 m, BC = 20 m and CA = 30 m. Amy, 
Betty and Cathy start at A, B and C respectively, walking 
along the sides of the triangle in the clockwise direction, 
with speeds x m/s, 1.5 m/s and 2 m/s respectively. When 
two of them meet, they will walk together at the lower 
speed among them. If the first time the three girls meet is at 
B, find the minimum value of x. 

 

R 

S 

A 

B 

C 
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11. � � � � 1�2�á�50000�}2 â Ô ã m ä �+ ¿ � 9 � " Zn0000o�+ � å æ ç
� � � � � �è V C é b �� � u � �+ ¿ � 9 � " 
 n2005ov 

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. ê ë ­ jì 9 © ­ Rí �Rî�RP�RïjR� ð ñ ò �ó Ý ô ¹ 7 P
� õ :¹  
1�2�3�4�5�6 j 7 �ö÷ �( 4O9 © ­ ø ù � ú H Pö�! û ü m é b �� P
ö�O² � ý V þ �� ² ø ù �ö:�� " � � þ - � µ � ø ù �ö:�� " �! b Z

ó Ô |Ú ¿ Ì� �� � � 

ê ë ­ i hnRí �� ¥ � µ � ø ù �� " 	 vo 

n
 - ¥ � �� 
 ¥ � 
 �ø ù �� " Q |RîjRP�� " �oRí � � � 

ê ë ­ i � � © ­ hn� 4� ² ¥ � µ � ø :�� " 	 vo 

Rî�RPjRïH ^ � � hn
 ¥ � ¹ �o 

nV Z
 Ô � � � ¥ � 
 �oRí jR� � � � 

n� 
 � � Ô H ~�   � �oRî� �n� Ô ø ù �� " u jZ 4�� � �o 

Rí jR� � � � hn
 Ô ¥ � ¹ �� � Rî�o 

� �© ­ � Z � � �\ � � ó Ô � � � � � �  H 7 V ! ! È " # _� �̀ Pü m ¹ �

ö:�� " u � � 

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? 
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Section B (40 marks) 

 

13. H 9 � $ ² % ¹ H 	 � � � & ' ä ( à ) �� * & ' � 2005 � ' + �
� , - 
 1
-�2-�á�2005-�¾ . �' + u � �/ 0 ] ^ � 

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) � $ ² Oß 1 b 2 3 k � ' + �1 ¹ 101 ß ¿ �§ 2 O� ' + � 1 ¹ 4
� ß \- ^ ' + 5 1 �ß � - 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) � $ ² � 101 6 7 � � � ó Oß ! ó � 101 6 7 � ^ Ì1 b 101 � - ^
�' + �� � � � 6 ] 8 �7 � �/ 0 Y ] ^ Ì�Ó 
 Ô 9 � 101 � '
+ Ì� � È � : 
 H � nj ; o�� � � � & ' V ! < È � � � - ^ �

nj; ov \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) 

 

(c) 
 ¹ &   = 3 � � $ ² 1 b ¹ m - û n - ' + � � w 
2 2( , ) 6( , ) 9m n m n= − �� >  (x, y) £ & xj y�+ Q ? @ � �` m n+  �

+ Q V 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) 

1 2 3 2004 2005 á á á á 
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(d) � $ ² 0 A à ) ù � B ¹ H X C D � à ) ² �� C D �U E ZH � S T
F�Q R
 15 30 75× ×�� �� ���à ) ² G ! ¹ � � C D �H G �

! I J u D �OH � H G �� K C D L M ] 1 �� � H y S 10 N O �
H G ��F� �� � V a %u jZ� � P T N O 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. �Q R [ � © S T U w�� � ² V W � �X Õ Y � © ª Z FV �
 JÚ [ U Ü 4- ^ �
� w�& � �
 Ô Õ ë 2 ´ [ U Ü �
� ) M n] � B 
o�T ½ ³ b h 

] � B 
 = © ­ �L \ B 
 ÷ ^ ] [ U Ü wÞ ^ _�̀ � B 
 

4a U w�́ ] �b �Y � 205�� w 3
5�4
5�5
5�6
5j 7
5́ p

45�c 

 100
�O� © ª + � V d 8_© ­ [ U �wH *w� ] ´ 2_�
 Ô !
b ¡ > ? n© ª �a U B 
oh 

© ª �a U B 
 = e ª © ­ 4a U �] � B 
� j f 8 

In the current Pui Ching Invitational Mathematics Competition, an overall award for schools 
will be given in addition to individual awards. In order to compare the performance of 
participants in different papers, the score of each participant will first be converted into a 
‘relative score’ by the following formula: 

Relative Score = Actual Score ÷ Average score of the 8 best students in the same paper 

In the Heat Events, each paper consists of 20 questions, including four of each of 3-mark, 4-
mark, 5-mark, 6-mark and 7-mark questions. The full score is 100. Each school may send at 
most 8 students to participate, 2 for each of Secondary 1 to Secondary 4. We get a ‘School 
Score for Heats’ according to the following formula: 

School Score for Heats = Sum of all relative scores of its students in the Heat Events ÷ 8 
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��������g # :�4> ? ] � B 
�? ¡ w�� � V a x | 0�C ] � B 
h B � � i j �
k Ø �ý � � « ] � � [ U Ü Y B 0
Ì�� � l m è Õ � ­ �Ø � 4L \ l m wZn
- V a �� @ o �4� p J U q Ó Ì� 
 Ô ¤ � �¹ e � � - x | 0�^ © � � o 5
Ì�X r ! ^ s �� �� 

Remark.  Theoretically, in the formula for computing the relative score, the divisor can be 
equal to 0 which makes the relative score undefined. However, this will not happen unless all 
participants in a certain form get 0 mark. This is extremely unlikely in reality. Hence, when 
enacting the details of the competition, we have assumed that the above denominator will not 
be equal to 0. Contestants should make the same assumption when answering this question. 

 

(a) [ U Ü + t V B �] � B 
Z� � v \4
_ 

What is the maximum relative score a contestant may achieve? (4 marks) 

 

(b) 4 a U wz u � b �w�n^ ] [ U Ü wÞ ^ _� ` � B 
o� � � �
- ^ �V a %v\v i 
 Ô ¤ � �¹ o � - x | 0�_ \4
_ 

How many different possible values of the ‘average score of the 8 best 
students in the same paper’ are there for the Secondary 3 paper of the Heat 
Event? (Note that we have assumed that this is not equal to 0.)  (4 marks) 

 

(c) © ª �a U B 
�+ Q V a %Z� � v \6
_ 

What is the maximum School Score for Heats that a school may attain? (6 marks) 

 

(d) © ª � a U B 
V ! õ M 
� �� �« ª �a U B 
 w *+ , ¿ 
  
p
q
�

Ø � q V 5  2k  � � �` k�+ Q V a %� \6
_ 

The School Score for Heats can be written as a fraction. Suppose that the 

School Score for Heats for a certain school is 
p
q

 in lowest terms. If q is 

divisible by 2k , find the largest possible value of k. (6 marks) 

 

 

� �  � �  � �  � �   

END OF PAPER 


