5th Pui Ching Invitational M athematics Competition

Heat Event (Secondary 3)

1 15

Timeallowed: 1 hour 15 minutes

Instructionsto Contestants:

1 20 100

There are 20 questionsin this paper and the total scoreis 100.

2.
Unless otherwise stated, all numbersin this paper are in decimal system.
3. 0 9999 0 9999
All answers are integers between 0 and 9999 (including 0 and 9999). Follow the instructions
on the answer sheet to enter the answers. Y ou are not required to hand in your steps of working.
4,
The use of calculatorsis not allowed.
5.

The diagramsin this paper are not necessarily drawn to scale.



1 4 5 8

2 3 6 7
3
Mike plays a game with Faye as follows. Mike has four cards with numbers 1, 4, 5,
8 respectively, while Faye has four cards with numbers 2, 3, 6, 7 respectively. Each
time Mike and Faye each picks a card and the one whose number is larger gets 1
point. Each card can only be used once. What is the highest number of points that
Faye may get? (3 marks)
48 3
The diagonal of a square has length 48. What is the area of the square? (3 marks)
3x+2y=10
ey x=4 y=-1 k 3
2x+ky=6
3x+2y=10
If the system of equations Y has solutions x=4 and y=-1, find the
2x+ky=6
value of k. (3 marks)
16
6 16
3
There are 16 lamps which are all turned off. There is a switch on each lamp. If a
lamp is off and its switch is pressed once, the lamp will be turned on. If alamp is
on and its switch is pressed once, the lamp will be turned off. If we press switches
6 times aday, at least how many days are needed to turn on all the lamps? (3 marks)
A B C AB = AC /BAC =
90° C 3

A and B are two given points on the plane. If C is a point on the plane such that
AB = AC and ZBAC = 90°, how many different possible positionsfor C are there? (3 marks)



10.

100 200
300

A man has more than one son, and his legacy was distributed to his sons in the
following order after he died. The eldest son got $100 and one-tenth of the rest, the
second son got $200 and one-tenth of the rest, the third son got $300 and one-tenth
of the rest, and so on. In this way his legacy was equally divided among his sons.
What is the amount of the legacy (in dollars)?

12°

There is a figure possessing rotational symmetry of order 8. If we rotate the figure
clockwise by 12° through the centre of rotational symmetry each time, what is the
minimum number of rotations needed so that the image will coincide with the
original figure?

420

When an article is sold at a 30% discount, the selling price will be $420 off the
marked price. How many dollars will the selling price be off the marked price if
the articleis sold at a 40% discount?

Xy x* +y? = 2005 X
Let x and y be integers such that x* +y* =2005. Find the sum of al possible

values of x.

220 195
185 205 n n

In a certain school there are 220 students in Secondary 3. In the mid-year
examination 195 students passed Chinese, 185 students passed English, 205
students passed Mathematics and n students passed all three subjects. Find the
difference between the greatest and smallest possible values of n.

(4 marks)

(4 marks)

(4 marks)

(5 marks)

(6 marks)



11.

12.

13.

14.

n 123 n 27 n
123123 27 2
2006 6

A positive integer n is said to be ‘good’ if the positive integer formed by writing
‘123" ntimesis not divisible by 27. For instance, 2 is ‘good’ since 123123 is not
divisible by 27. Among the integers not exceeding 2006 which are not ‘good’,
which isthe largest one? (6 marks)

10 10 6

If we draw 10 straight lines and 10 circles on the plane, what is the largest number

of intersection points that can be formed? (6 marks)
ABC 6 P Q
AB AC RS BC A
PQRS PQRS
P Q 6

In the figure, ABC is an equilateral triangle of
side length 6. P, Q are points on AB, AC
respectively and R, Sare points on BC such that B C

PORS is a sguare. Find the area of PQRS

correct to the nearest integer. (6 marks)

85256321 71 8109

In a city, all telephone numbers have 8 digits and all
telephones have a keyboard in the form as shown.
Furthermore, consecutive digits in a telephone number
must be adjacent digits on the keyboard (e.g. 85256321). If
a telephone number consists of four different digits, find
the greatest possible value of the sum of the 8 digits of the
telephone number. (6 marks)




15.

16.

17.

18.

0 100 0
100 40 53 97
51

In a mathematics test, the score of each student is an integer between 0 and 100
(inclusive), and the passing score is 40. In a certain class, the average score of the
students is 53. Later, a student who got 97 marks in the test withdrew from school
and the average score of the remaining students of the class became 51. At most
how many students in that class have failed the test?

3000 1cm 1cm
3000 1cm

Roy has 3000 circular coins of diameter 1 cm. He wants to use some wooden sticks
which are 1 cm long to form 3000 squares with side length 1 cm in order to wrap
each of the coins. (The squares can have common sides.) What is the least number
of wooden sticks that he needs?

oo 9
X 0 d

The figure shows a multiplication, but some digits are left oo 9o
out. Find the last four digits of the product (i.e. the last H o4

9O O 0O

row).
9x3 3x3 11al7
19 2,58
3x3

3619
. e . . 4171
The figure shows a 9x 3 grid, divided into three 3x3 grids. Now =l 8l 2

we want to fill each cell with one of the numbers from 1 to 9.
Each number must appear once in each column and each number
must appear once in each of the three 3x3 grids. How many
different ways are there to fill the remaining squares?

(6 marks)

(6 marks)

(6 marks)



19.

20.

113 72

60 60

In amagic can there are 113 red balls and 72 green balls. On the can there are two
buttons, A and B. By pressing the buttons one can alter the number of balls in the
can. The buttons work as follows:

Button A:  Produce 4 red balls and remove 5 green balls
ButtonB: Remove 6 red balls and produce 5 green balls

If there are not enough balls of a certain colour to remove when abutton is pressed,
then the can will simply remove all balls of that colour. In order to get exactly 60
red balls and 60 green balls in the can, what is the minimum total number of times
that the two buttons should be pressed?

[X] X [1L1] =1 [69]=6 [5]=5
[yI=3 [y’]=11 [y’]=41 [y°]

Let [x] denote the greatest integer not exceeding x. For example, [1.1] = 1,
[6.9]=6 and [5] = 5. If [y]=3, [y’]=11 and [y’] =41, how many different

possible values of [y°] arethere?

END OF PAPER

(7 marks)

(7 marks)



