Pui Ching Middle School 1st Invitational Mathematics Competition

Individual Event (Secondary 3)

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.
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Questions 1 to 5 each carries 2 marks.

a*b=3a+4b+5 X*2=2002 X

Define a*b=3a+4b+5. If x*2=2002, find x.

40%
50% 60% 4200

A sum of money was shared among A, B, C and D. A and B together got 40% of the total
amount; B and C together got 50% of the total amount; A and C together got 60% of the total
amount. It is known that C got $4200. How many dollars did D get?

779711 -~ 1999" 2001" 2003
Find the unit digitof 7~ 9" 11" ---~ 1999" 2001" 2003.

El 0.052631578947368421 10
19 I
2002

Given that when % is written as a recurring decimal, it is 0.052631578947368421. If 1—8 is

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

20 1

18

There are 20 teams in a football league, where every team will play exactly 1 match against
each other team. In each match, if the game is a draw, 1 point is awarded to each team.
Otherwise, 2 marks will be awarded to the winner and 0 mark will be awarded to the loser.
After all matches are played, the teams are ranked according to their marks, from highest to
lowest. What is the minimum number of marks the team at the 18th position may have?



6 10 4

Questions 6 to 10 each carries 4 marks.

10.

P
23 d,d,,...,d, P
d,+d,+..+dg

As shown in the figure, P is a point in a regular hexagon.
Given that each side of the regular hexagon is 24/3. If we
denote the perpendicular distances of P from the six sides

of the hexagon by d;, d;, .., ds, find the value of
d,+d,+..+d;.

9991

Find the largest prime factor of 9991.

0O£X£90 O£y£90 (1+dn x°)** = cosy® X+Yy
If 0OEX£90, 0£ y£90 and (1+sin x°)*? =cosy’, findthevalueof x+y.

ABCD AC BD
AB=3 BC=4 CD=5 AD

In the figure, the diagonals AC and BD of quadrilateral
ABCD are perpendicular to each other. If AB=3,
BC =4, CD =5, find the length of AD.

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.




11 15 6

Questions 11 to 15 each carries 6 marks.

12.

13.

14.

15.

tanl + tan2 N tan3 ot tan89

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

P-2-F+#+5-6- 77+8 +...+1997% - 1998° - 1999” + 2000” + 2001° - 2002°
Compute 1° - 2°- 3+ 4 +5°- 6°- 77+ 8 +..-+1997% - 1998° - 1999 + 2000” + 2001° - 2002°.

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?

Xy z 2X+3y+52

Let X, y, z be real numbers satisfying the following system of equations. Find the minimum
valueof 2x+3y+5z.

| (xby)(cy+2) =165
[ (y+2)(x+y+2)=150
L(z+x)(x+y+2)=135



16 20 8

Questions 16 to 20 each carries 8 marks.

16.

17.

18.

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?

E ABCD BD b

AB=4 BC=8 CD=12 DB c
=10 BF=5 FA=6 AE=3  EB=
25 CF

In the figure, E is a point on diagonal BD of
quadrilateral ABCD. If AB =4, BC =8, CD =
12, DB =10, BF =5, FA=6, AE=3and EB =
2.5, find the length of CF. A B

2002

12 30 42

A club has 2002 members. Except for its founders, each person must be nominated by exactly
one existing member before he can join the club. Every member is issued a membership card.
For administrative purpose, the membership card of each non-founding member must be of the
same colour as that of one who nominated him, and the membership cards of different
founders are of different colours. If a member of the club has ever nominated new members,
the number of nominees must be 12, 30 or 42. Also, no member ever drops out after joining
the club. What is the minimum number of different colours of the membership cards?



19.

20.

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?

There is a cube and each of its vertices is coloured red or blue, such that there are more red
vertices than blue vertices. How many different ways of colourings are there? (Two cubes are
said to have different colourings if it is impossible to make the colours of their corresponding
vertices the same upon any rotation. Otherwise we say that they have the same colouring.)

END OF PAPER



10.

663

3000

18

103
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12.

13.

14.

15.

16.

17.

18.

19.

20.

—2003

200203021

4006

—48

2469

191



