Pui Ching Middle School 1st Invitational Mathematics Competition

Individual Event (Secondary 4)

1 30

Time allowed: 1 hour 30 minutes

Instructionsto Contestants:
1. 20 100

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

2.
Unless otherwise stated, all numbersin this paper arein decimal system.

3.
Unless otherwise stated, all answers should be given in exact numerals in their smplest form.
No approximation is accepted.

4,
Put your answers on the spaces provided on the answer sheet. Y ou are not required to hand in
your steps of working.

5.
The use of calculatorsis not allowed.

6.

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



1 5 2

Questions 1 to 5 each carries 2 marks.

1. kp k

If both the volume and the surface area of a sphere are numericaly equal to kp, find the value
of k.

2. sin x° =cosx°® 0< x<360 X

If sinx®=cosx®, where 0< x<360, find the sum of al possible values of x.

3. X 20%
80% 32%

In a certain year, Country X organised the second invitational mathematics competition. The
number of male contestants was increased by 20% compared to the first competition while the
number of female contestants was increased by 80% compared to the first competition. If total
number of contestants in the second competition was 32% more than that in the first
competition, what fraction of the total number of contestants was the number of femae
contestants in the second competition?

4, o) B
OABC OA OC
P Q AC=10 CQ=2 AP

In the figure, O isthe centre of the circle, B is a point
on the circumference and OABC is a rectangle. OA
and OC are produced to meet the circle at P and Q
respectively. If AC = 10 and CQ = 2, find AP.

1

1 20
19 19

0.052631578947368421

2002

Given that when % iswritten as arecurring decimal, it is 0.052631578947368421. If 2%0 is

written as arecurring decimal, what is the 2002nd digit after the decimal point?

2



6 10 4

Questions 6 to 10 each carries 4 marks.

6. 5

Three fair dice are thrown. What is the probability that the product of the numbers obtained is
amultiple of 5?

7. X log,, X = 1 (x?)*
X

If x isareal number such that Ioglole , find the value of (x*)*.
X

8. n 1+2+22+ 22+ 42" =2 - 225 n

If nisapositiveinteger such that 1+2+2°+ 28 +...+2" =2°" - 225 find n.

9. X- y=x+xy+y’ (X y)
How many pairs of non-negative integers (x, y) satisfy x- y=x>+xy+y*?

10. ABE DCE ADF BCF
DBEC=DCFD AB=9 BC=2 AC

In the figure, ABE, DCE, ADF and BCF are
straight lines, DPBEC = BCFD, AB =9 and BC
= 2. Find the length of AC.




11 15 6

Questions 11 to 15 each carries 6 marks.

11.

12.

13.

14.

15.

11
1 1
20020302

A beverage company is promoting a scheme of drink redemption by stamps. The drinks are not
for sale, but every 11 stamps can redeem a bottle of drink. Moreover, there is a stamp on each
bottle of drink for further redemption. If someone wants to redeem 20020302 bottles of drink,
how many stamps does he need?

2002
2002

2002 points are drawn inside a square. Some of these points are connected by line segments
and the square is cut along these line segments into a number of triangles, each of which has
vertices among either the 2002 points or the vertices of the square. What is the largest number
of triangles obtained?

X x- 1- [x- 2+|x- 3-|x- 4+---+|x- 200]]- |x- 2002
If xisarea number, find the minimum possible value of

|X- ]4- |x- 2|+|x- (ﬂ- |X- 4|+---+|X- 200]4- |X- 2002|.

32002 + 52002 64

Find the remainder when 3% + 5% s divided by 64.

tanl® + tan2° N tan3° ot tan89°
1+tanl® 1+tan2° 1+tan3° 1+tan89°

tanl® tan2° tan3° tan89°
+ + +...4

Find the value of .
1+tanl® 1+tan2° 1+tan3° 1+tan89°




16 20 8

Questions 16 to 20 each carries 8 marks.

16. BAC BED PB BAE
B CD ACDE
DPBA =60 AB=2 AC=3 BD

In the figure, BAC and BED are straight lines,
PB is tangent to circle BAE a B, CD is a
diameter of circle ACDE, and BPBA=60". If
AB =2, AC =3, find the length of BD.

17. X 'y X y 4321 1234 X 2y

Let x and y be positive integers. When x is divided by y, the quotient is 4321 and the remainder
IS 1234. What is the smallest possible remainder when x is divided by 2y?

18. 40 30
100 5

A shepherd is herding his sheep on a piece of grassland. If he herds 40 sheep, al grass will be
eaten after 30 weeks; if he herds 100 sheep, all grass will be eaten after 5 weeks. Given that the
amount of grass eaten by every sheep is the same every day and that the grass grows with a
constant rate. If he hopes that the grass will not be eaten up forever, what is the maximum
number of sheep he can herd?



19.

20.

ABX  ACY XC
C XC=XY AX N XY X
AB=2 BX=1 AY

In the figure, ABX and ACY are straight
lines, XC touches the circle at
C, XC=XY and A X" XY . If AB=2, A
BX =1, find the length of AY. Y

66.6%

Mr Tung joined the presidential election of a country and obtained 66.6% of the total votes,
correct to 1 decimal place. What is the minimum number of votes Mr Tung obtained?

END OF PAPER



1 36

2. 270

5. 2
11

4. 4

5. 3

6. %
216

7. 10000

8. 4

9. 2

Individual Event (Secondary 4) Answers

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

200203021

4006

—1001

J31

2469

28

23

191



