Pui Ching Middle School 1st Invitational Mathematics Competition

Group Event (Senior Section)

45

Time allowed: 45 minutes

Instructionsto Contestants:
1. 20 100

There are 20 questions in this paper and the total scoreis 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. 2002k0302 3 k
If the 9-digit number 2002k0302 is divisible by 3, find the sum of all possible values of k.

2. n 80- n 80+n

Find the smallest positive integer n for which both 80- n and 80+n are prime.

2002 n n

A shop sells pencils. Each pencil costs 1 dollar, a bulk package of 5 pencils costs 4 dollars and
a bulk package of 17 pencils costs 12 dollars. If Mr Lee needs 2002 pencils and he pays n
dollars to buy pencils, what is the smallest value of n? (Note that he may buy more pencils
than he needs.)

4. 29 25

The average temperature in June of a certain year was 29 degrees. If the average temperature
from 1st to 10th June that year was 25 degrees, what was the average temperature from 11th to
30th June that year in degrees?

5. 20 5 0 2

In a mathematics test there were 20 questions. 5 marks were awarded for each correct answer,
0 mark would be given if a question is left unanswered, and 2 marks were deducted for each
wrong answer. If the score of Lily in the test is a prime number, what is the largest number of
questions she answered correctly?
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10 4

Questions 6 to 10 each carries 4 marks.

10.

AB C AB
CD D E D AB
AD = 6 bCDB = 30°

DDEB

In the figure, AB is a diameter of the circle and
C is a point on AB produced. CD is tangent to
the circle a¢ D and E is the foot of the
perpendicular from D to AB. If AD = 6 and
D CDB = 30°, find the area of DDEB.

10000 3
5

Peter and Mary each chose a positive integer not exceeding 10000. It is known that Peter s
number is divisible by 3 while Mary s number is divisible by 5. What is the probability that the
two numbers are the same?

n 1+2+3+...+n n

For al natural numbers n, define the n-th triangular number by 1+2+3+...+n. How many
triangular numbers are not composite?

A B C A B C
1:2:4 A B C
1:3:7 A 20 C X X

Three iron bars, A, B and C, were inserted vertically into a water tank with water. Initialy, the
ratio of the lengths of A, B and C above water was 1: 2: 4. After raining, the depth of water
was doubled. At that time, the ratio of the lengths of A, B and C above water became 1:3: 7. If
the length of A is 20 metres and the length of C is x metres, find x.

24 16 1
400 100

Mr. Cheung bought chickens from a market. It is known that a cock, a hen and a chick cost
$24, $16 and $1 respectively. He bought 100 chickens with $400. How many hens did he buy?

3



11 15 6

Questions 11 to 15 each carries 6 marks.

11.

12.

500 100 50 50
20 20 100
110

A man went shopping in a supermarket and paid $500. When returning the change, the cashier
misregarded the $100 notes as $50 notes, $50 notes as $20 notes and $20 notes as $100 notes.
Given that 6 notes have been returned as change and the supermarket lost $110 as a result of
the cashier’ sfault, how many dollars were the items bought by the man worth?

n n 12345
1234 2345 n 9 n
n 10000 100000

For positive integers n, we define the ‘left of n as the number formed by removing its
rightmost digit. Similarly, we define the ‘right' of n as the number formed by removing its
leftmost digit. For example, the ‘ left and ‘ right of 12345 are 1234 and 2345 respectively. If
the difference between the‘ left’ and the ‘ right’ of n is a multiple of 9, then we say that nisa
“good number’ ; otherwise n is not a ‘ good number’ . How many ‘ good numbers are there
between 10000 and 1000007



13.

14.

15.

5

n

n

The figures below show some nets which can be folded to form a cube with side length 1 cm.
Now a rectangular block which is 3 cm long, 4 cm wide and 5 cm high is to be folded. If the

minimum perimeter of the net needed isn cm, find n.

lcm

lcm

11711 121

lcm

l1cm

11

A sguare white mat of size 11" 11 isdivided into 121 squares of size 1" 1. The square in the
middle of the mat is then painted black. How many rectangles (INCLUDING squares) contain

this black square?

[XYZ] DXYZ ABCD
AC BD 0 AO=4
CO=5 DO=3 AD=6 BD =CD
[ AOB]
[cop]

We denote the area of DXYZ by [XYZ]. In the figure,
ABCD is aquadrilateral; AC and BD meet a O. If AO
=4,CO=5 DO =3 AD =6and BD = CD, find the
[ACB]

valueof —— .
[coD]




16 20 8

Questions 16 to 20 each carries 8 marks.

16. 5 8 +

2002

558 85885 3 5

There is a broken calculator with only two number keys*5 and‘ 8 and two function keys* +
(plus) and ‘ = (equals) still working well. * 0 is shown on its screen now. The design of the
calculator does not allow two consecutive presses of function keys. If we want to show * 2002
on its screen through calculations, what is the least number of presses of number keys (NOT
including function keys) we need? (Note: When inputting an integer, each digit needs a press
to be input. For example, inputting * 558 and * 85885 need 3 and 5 presses of number keys
respectively.)

17. ABCDEFGH

B
ACEG 243 ABCD
In the figure, ABCDEFGH is a cube. If the volume of
tetrahedron ACEG is 243, find the area of ABCD.
G

18, 3927778l .. ¥k

If the product of the infinitely many terms 39277 8 - s equal to 3, find k.



19.

20.

[X] X [199]=1 [21]=2 [7]=7

é 1 1 1 1 o]

e
~30 + + +. 4 "
83 &1/a+41 4J7T+7/4 7J10+1047 1999+/2002 + 2002+/1999 i

Let [X] bethe greatest integer not exceeding x. For example, [1.99] =1, [2.1] =2, [7] =7.

e 1 1 1 ou

1
+ + +ot -
&1/a+41 aJ7T+7J4 7J10+1047 1999+/2002 + 2002+/1999 gt

Find the value of £30
e

DEFG ABC AB BC CA D E
F AGE AG=1 AF=2 EF=3 ABC

In the figure, circle DEFG isinscribed in triangle ABC, where AB, BC and CA touch the circle
at D, E and F respectively and AGE is a straight line. If AG =1, AF =2 and EF =3, find the
perimeter of triangle ABC.

END OF PAPER
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10000

50

1296
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