
 1 

 

4th Pui Ching Invitational Mathematics Competition  

 

 

Heat Event (Secondary 3) 

 

1 15  

Time allowed: 1 hour 15 minutes 

 

 

Instructions to Contestants: 

 

1. 20 100  

There are 20 questions in this paper and the total score is 100. 

 

2.  

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

 

3. 0 9999
 

All answers are integers between 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. 

 

4.  

The use of calculators is not allowed. 

 

5.  

The diagrams in this paper are not necessarily drawn to scale. 
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1 4 3  

Questions 1 to 4 each carries 3 marks. 

 

1. 48 16
768  

There are two parallelograms. The base of the first parallelogram is 48 times the second’s 
while the height of the second parallelogram is 16 times the first’s. If the first parallelogram 
has area 768, what is the area of the second parallelogram? 

 

2.  
22005

2006
  

Find the integer closest to 
22005

2006
. 

 

3. 48 80 36 80 25
80 20 80  

There are 48 students in a class. Among them, 36 got more than 80 marks in English, 25 got 
more than 80 marks in Mathematics, and 20 got more than 80 marks in both subjects. How 
many students got 80 marks or less in both subjects? 

 

4. 2005 5002 x x  

A right-angled triangle has side lengths 2005, 5002 and x. How many different possible values 
does x have? 

 

 

5 8 4  

Questions 5 to 8 each carries 4 marks. 

 

5. n° n S S  

A polygon has sum of all interiors angles equal to n°. S is the sum of the digits of n. Find the 
smallest possible values of S. 
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6.  [x]  x  [1.1] = 1 [6.9] = 6  [5] = 5  [y] = 3  
[2005y]  

Let [x] denote the greatest integer not exceeding x. For example, [1.1] = 1, [6.9] = 6 and [5] = 5. 
If [y] = 3, find the greatest possible value of [2005y]. 

 

7. 2005 2005
 

Donald adds up all positive odd numbers less than 2005 while Tracy adds up all positive even 
numbers less than 2005. What is the difference between Donald’s answer and Tracy’s answer? 

 

8.  a – b a  b 
– ÷  ab  

John was doing his homework. The question asks for the value of a – b where a and b are 
integers. But John was very tired; he misread the ‘–’ sign in the question as the ‘÷’ sign. 
Luckily, he got the same answer. Find ab. 

 

 

9 12 5  

Questions 9 to 12 each carries 5 marks. 

 

9. 72π
 

The surface of a circular table has area 72π. A book in the shape of a rhombus is placed on the 
table so that all four of its corners lie on the circumference of the circular table. Find the area 
of the cover of the book. 

 

10. 
 

A four-digit positive integer is said to be ‘bad’ if it has a four-digit positive factor other than 
itself. Find the difference between the largest ‘bad’ number and the smallest ‘bad’ number. 
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11. 3 4 5 48
48

 

There are three types of wires, of lengths 3 m, 4 m and 5 m respectively. We need to connect 
two places 48 m apart with these wires. It is required that each type of wires must be used at 
least once and the total length of the wires used must be exactly 48 m. Find the minimum 
number of wires that must be used. 

 

12.  20.05° 
 

Paul’s clock rings whenever its hour hand and minute hand form an angle of 20.05°. How 
many times does Paul’s clock ring every day? 

 

 

13 16 6  

Questions 13 to 16 each carries 6 marks. 

 

13. 5 2 3

10 10 2520 5
 

There are 5 numbers on the blackboard. The teacher asked students to divide them into two 
groups, with 2 numbers in one group and 3 numbers in the other. The students were then asked 
to compute the average of each group and finally compute the sum of the two averages. Since 
there are different methods of grouping, the whole class obtained 10 different values for the 
final answer. If the sum of these 10 values is 2520, what is the sum of the 5 numbers on the 
blackboard? 
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14.  abcd   ab ac ad bc bd   cd  

 

A four-digit integer abcd  is said to be a ‘strange number’ if ab , ac , ad , bc , bd  and cd  are 
all prime numbers. Find the largest ‘strange number’. 

 

15. 20 3
6

0 1 2 n n 100 n

 

In a test there are two sections, each with 20 questions. In Section A, students are only 
required to give the answers, and 3 marks will be awarded for each correctly answered 
question. In Section B, 6 marks will be given for each correct answer, but students need also 
give explanations, for which they will be awarded an additional score of 0, 1 or 2 marks in 
each correctly answered question for effective communication. Jason takes the test and gets a 
total of n marks. Given that n does not exceed 100, how many possible values of n are there?  

 

16. 6  × 8  × 24 6  × 
8

 

A planet is in the shape of a rectangular block with dimensions 6 km × 8 km × 24 km. There is 
a post office at the centre of one of the 6 km × 8 km faces and a village at the centres of each 
of the 5 other faces. A postman wants to travel from the post office, through the surface of the 
planet to deliver letters to the 5 villages and then return to the post office. What is the shortest 
distance (in km) that he has to travel? 
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17 20 7  

Questions 17 to 20 each carries 7 marks. 

 

17.  α   β   3
1

1
1

1 =
+

+
+ βα

  1
2

1
2

1 =
+

+
+ βα

 
1 1

2005
α β

+ +   

If α  and β  are real numbers such that 3
1

1
1

1 =
+

+
+ βα

 and 1
2

1
2

1 =
+

+
+ βα

, find the value 

of 
1 1

2005
α β

+ + . 

 

18. 9
 

Some five-digit positive integers possess a special property: the sum of any three of its digits is 
divisible by 9. How many such five-digit positive integers are there? 

 

19. 2005  

At most how many interior angles of a convex 2005-sided polygon may be acute? 

 

20. 
 

Amy, Betty, Cathy and Dorothy each writes down a prime number. The product of these 
numbers is 10 times their sum. Find the product of the four numbers. 

 

 

 

END OF PAPER 


