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There are 20 questions in this paper and the total score is 100.
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Unless otherwise stated, all numbers in this paper are in decimal system.
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Each answer must be given in the form of an integer between O and 9999. Follow the
instructions on the answer sheet to enter the answers. You are not required to hand in your
steps of working.
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The use of calculators is not allowed.
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The diagrams in this paper are not necessarily drawn to scale.
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Note: Each answer must be given in the form of an integer between 0 and 9999. Where necessary,
the answer should be rounded off to the nearest integer in the above range. Read the instructions on
the answer sheet in detail.
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1. FZ/VEAEE 10 YIERE njue 6n<-42 7 (373)

How many positive integers n not exceeding 10 satisfy —6n <—-427? (3 marks)

2. SraREE - EHE (x-3)(2x-12)(3x-a) =0 AEIR > K aATA AIAEE.Z
e (377)

Let a be a real number. If the equation (x—3)(2x-12)(3x—a) =0 has repeated

roots, find the sum of all possible values of a. (3 marks)

3. WA —EEHELEY  H Atz 1 AV > &% a] A 2/ D8 HEEH

'BHEIR? (373)
There is a geometric sequence of real numbers. The common ratio is not 1. At most
how many consecutive prime number terms are there? (3 marks)

4. —(ERGERHP=BIVERILE 1:2:3 - HRAGBHEEE 384> KERk

IR - (357
The lengths of three sides of a cuboid are in the ratio 1:2:3. If the volume of the
cuboid is 384, find the length of its longest side. (3 marks)
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n 1&g - T EIREHEIAIE - >K n YR ATREHE - (457)

A chess piece is placed in the top left corner cell of a 9x9 chessboard. In each step
we can move the chess piece to an adjacent cell sharing a common side, while each
cell (except for the top left corner one) may only be visited once. After n steps, the
chess piece returns to the original position for the first time. Find the greatest
possible value of n. (4 marks)
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In the addition shown, each letter represents a different digit C
from 0 to 9. Find the two-digit number represented by CD.

HEAEETHIE > Hh8g N EE TIESFRRERAEHER - A
EABYN AR > B AR TIESCRIERIK 30% - ERE TIEE
AR I 5E K - ARt %/ D A—# T AF 2

Some people are working on a job. The individual working efficiency of each
person is the same. However, for each additional person working together, the
efficiency of each person will be reduced by 30%. What should be the number of
people working in order to complete the job in the shortest time?

A —{H 2 ABCDEFGHIJ » Hf1THEE A~ C
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D F-H-JHIZ ACEGI Hy¥ LRI ES - 5% “
O EH BT L » 5 ZOBA=x° » SR X HY(H - B/\J

There is a star shape ABCDEFGHIJ. The vertices A,
C, E, G, | are the vertices of a regular pentagon,
while the vertices B, D, F, H, J are the intersections
of the diagonals of ACEGI. Let O be the centre of
the star shape. If ZOBA = x°, find the value of x.
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PAR L — R Al EC MR AVERE - 2R LTl 2019 FERLTIGEC T
PSR FIFREL 6 AYEREL - 25— AFTac MHVEHFEIRYRER DI 7y 8or

Lo
Hf By E » 3K a+b AYME -
There are 2019 fair dice, each with the integers from 0 to 5 written on the six faces.

Ann throws one of the dice and records the number obtained, while Ben throws all
2019 dice and records the remainder when the sum of the numbers obtained is

divided by 6. If the probability that they record the same number is % in lowest

form, find the value of a+b.
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(4 marks)
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(5 marks)
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HREE > 82 u] DAMRSE S/ D (A 2 (597)
In a game, one can redeem a prize with every collection of 5 cards in which 3 have

the same label and the other 2 have the same label. Now there are 40 cards, with 4

cards each of labels 0, 1, ... 9. What is the maximum number of prizes that can be
redeemed? (5 marks)

A B n EIEREE - HhE 9 AR 1 £ 9 Z'RAEETEZE 5 &IE&H
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There are n positive integers on the blackboard. The first 9 of them are 1 to 9. Then
there are some copies of 5 followed by some copies of 8 at the end. If the mean of

all numbers on the blackboard is % find the smallest possible value of n. (5 marks)

i ABCD fyig Ry A0 MVIETTE - —(HZFHE ARIB A

D
(ETEL CD AR - 2 ENERE kr » K k \\
HIE - (573)
Let ABCD be a square with side length 40. A circle
passing through A and B is tangent to CD. If the area
of the circle is kz , find the value of k. B c (5 marks)
TEE 100 {EIEEE S - A/ DENEEEFE "3, AR E SAYREE ? (597)
How many of the first 100 positive integers do not contain the digit *3” and are not
multiples of 3? (5 marks)
s a~ b cRIERE > (15 a+b+c=1321 - 3K Vabc AR AFIAEME - (647)
Let a, b, ¢ be positive integers such that a+b+c =1321. Find the greatest possible
value of v/abc. (6 marks)
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There are 30 students in a class, with class numbers 1 to 30 respectively. They are
divided into n groups. It is known that any two students whose sum of class
numbers equals 30 belong to the same group, and that any two students whose
class numbers differ by 12 also belong to the same group. Find the greatest
possible value of n.
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The integers from 1 to 11 are to be filled into the circles
in the figure without repetition. It is required that if two
circles are connected by a line, then the integer in the
higher circle must be greater than that in the lower circle.
How many ways are there to complete this task?

3¢ P& AABC FR{ERYFH By —BG » (515 P F[E 4R BC - CARI AB HYFEHEEH
[6] - # ZBAC =72° K /BPC=x° > 3K x fYFTHE A RE(E > 1 -

Let P be a point on the plane of AABC such that the distances from P to the lines
BC, CA and AB are the same. If ZBAC =72° and £ZBPC = x°, find the sum of all
possible values of x.

B4 2% WYETIABT SR 5 ETIIME © ATIME (REEA)
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It is given that the first four digits of 2'°® are the same as the first four digits of
5'% What are these four digits (from left to right)?
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(6 marks)
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(7 marks)
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(7 marks)
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(7 marks)
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DE=4 } EF =x » R xiJ{H -

The circles I, , I', and I, are
internally tangent to each other at the
same point. A straight line meets T, at
points C and D, meets I', at points B
and E, and meets I", at points A and F.
If AB=1, BC=2, CD=2, DE=4
and EF = x, find the value of x.
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A pair of brothers kept solving mathematical problems from Monday to Saturday
in a certain week. The elder brother solved one problem immediately at the
beginning of Monday, while the younger brother solved one at noon on Monday. It
is known that the elder brother solved at least one problem during any continuous
24-hour period, while the younger brother solved at least one problem during any
continuous 18-hour period. Furthermore, it was the elder brother who first solved a
problem on Monday, Wednesday and Friday, while it was the younger brother who
first solved a problem on Tuesday, Thursday and Saturday. What is the minimum
total number of problems solved by the brothers during these six days?

Exe
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(7 marks)

(753)

(7 marks)



