5th Pui Ching Invitational M athematics Competition

Heat Event (Secondary 2)

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.
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If nis added to both the numerator and the denominator of g the result obtained

will be equal to % .Find n. (3 marks)
AOBC
BO = BC AB O
AB = 24 C
a+br a b
a+b 3

In the figure, AOBC is a right-angled
isosceles triangle with BO = BC. ABisa A B
diameter of the semi-circle with centre O.
If AB = 24 and the figure covers an area
of a+bz whereaand b are integers, find

thevalueof a+b. (3 marks)
a=6x-48 b=7x-112 a b X
4
Let a=6x—48 and b=7x-112. Given that the larger number among a and b is
not negative, find the smallest possible value of x. (4 marks)
318
2006 4

318 children were arranged in a circle to play a game. A ball was held by one of
the children before the game. When a child held a ball during the game, he must
pass the ball to one of his adjacent children. After the 2006th pass, how many
children must not be holding the ball? (4 marks)

n 100
8 n 4

Diana thought of a positive integer n and wrote down all its positive multiples less
than 100. She found that the digit ‘8 occurs exactly four times. Find the value of n. (4 marks)
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ABCD
A B C D A
B A C
E F Z/EBF =x° X 4

As shown in the figure, ABCD is a square. The
centres of the three arcs are A, B and C while their

radii are the same as the side length of the square. ¢ B
The arc centred at B meets the arc centred at A and C
at E and F respectively. If ZEBF = x°, find x. (4 marks)
123 20
4
123 students were aligned in arow. It is known that the average age of any three
consecutive students was 20. Find the sum of ages of all students. (4 marks)
100
2
4
InaTV game show, 100 contestants were asked to choose either ‘red’ or ‘yellow’.
After making the choice, they had a chance to change their options. The table
below shows the statistics of the game. However, some data are missing, so they
are only displayed with ‘?. From the information in the table, how many
contestants chose ‘yellow’ at first and did not change their options? (4 marks)

Red 2

First option Yellow ?

Red 56

After the change of options Ydlow 2
Number of contestants changing their options 12

Number of contestants changing from red to yellow ?

Number of contestants changing from yellow to red 7
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5
Amy used 7 pieces of rectangular cardboard with length 4 and width 3 to form a
big rectangle. Given that there is no overlapping of cardboard, find the sum of all
possible values of the perimeter of the big rectangle. (5 marks)
1 4 9 16
4 2006 k? k Kk 5
The sequence 1, 4, 9, 16, ... lists al positive square numbers in ascending order. If
all terms with unit digit 4 are removed, the 2006th term is k> where k is a positive
integer. Find the value of k. (5 marks)
A
1 I
k A
Kk 5
Sam and Tom ran on a track in the shape of a
regular 12-sided polygon. They started running
from A and each ran with constant speeds along
the clockwise direction. They first met at | one
hour after they started running. Suppose they
met at A for the first time k hours after they
started running, find the value of k. (5 marks)
2006
2006
1
1 1000 2000 5
An elevator in a 2006-storey building has only 2 buttons, ‘Up’ and ‘Down’. When
‘Up’ is pressed once, the elevator goes up 3 storeys. (If the elevator is at the top 3
floors, then it stops at the top floor, i.e. the 2006th floor.) When ‘Down’ is pressed
once, the elevator goes down 4 storeys. (If the elevator is at the bottom 4 floors,
then it stops at the bottom floor, i.e. the 1st floor). It is known that the speed of the
elevator is 1 storey per second. Suppose John wants to go to the 2000th floor from
the 1000th floor by the elevator. At least how many seconds does he need? (5 marks)
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5 20
3 5
5
There are 5 papers in a mathematical competition and 20 questions are set in each
paper. It is known that some questions are used repeatedly in more than one paper.
Given that each question only appears in at most 3 papers, at least how many
different questions are there in these 5 papers? (5 marks)
140=63+77 63 77 140
6
A positive integer is said to be ‘good’ if it can be written as the sum of two distinct
composite numbers. For instance, 140 is ‘good’ since 140 =63+ 77, where 63 and
77 are distinct composite numbers. How many positive integers are not ‘ good’ ? (6 marks)
1 2 3 2006 2006
X y X>y X—Yy
2005
6
On a blackboard 2006 distinct integers 1, 2, 3, ..., 2006 were written. After that,
Peter erased 2 numbers x and y on the blackboard (where x>y) at a time and
wrote their difference x—y on the blackboard. After repeating this process 2005
times, exactly one number remained on the blackboard. What is the largest
possible value of this number? (6 marks)
1 9
A+B+C A B 6
A
In the calculation shown, each letter represents a different C B B
digit from 1to 9. Find thevalueof A+B+C. (6 marks)
m n m>n m n 10
m-n 6
Let mand n be two five-digit positive integers with m> n. It is known that the 10
digitsof mand n are all different. Find the smallest possible value of m—n. (6 marks)
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4x4

In the figure, each square in the 4x4 square grid is 9 |10 11| 12
labelled with an integer. How many rectangles
(including squares) contain exactly one square number?

13114 | 15| 16

1990 1991 1996 2001
2006 8
2006

In acertain city, acensusis conducted every 5 years on the New Y ear day. Wong's
couple are citizens of that city. They got married in 1990 and gave birth to several
children after marriage. It is known that in the four censuses in 1991, 1996, 2001
and 2006, the sums of the ages of the Wong's couple and their children are all
multiples of 8. At least how many children does Wong's couple have? (Assume all
membersin the Wong' s family are alive in 2006.)

[ [
[ [
. . . . . . [ [
There are two columns of five pointsin the figure. It is required
to connect three points on the left with three points on the right o o

with three segments of straight lines (no two of which have a
common endpoint). If the three segments do not intersect, in ° °
how many ways can the points be connected?

END OF PAPER

(7 marks)

(7 marks)

(7 marks)



