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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.

1 BZ/EAESE 10 fYIEEREHE njmE —6n<-42 7 (373)
How many positive integers n not exceeding 10 satisfy —6n < —-427? (3 marks)
2. HZ/D{EVUAL 8 AT LA R E R R YU ? (373)
How many four-digit numbers can be written as the fourth power of a positive
integer? (3 marks)
3. —EAER 20FEEES RS A LA %/ M EEH ) E #IHE ? (373)
What is the maximum number of consecutive prime number terms in an arithmetic
sequence with common difference 2? (3 marks)

4 Fa-b-c-d BIERY - 35 2 (2) B K avb+c+d KRN
REfH - (353)
Let a, b, ¢c and d be positive integers. If 2% -(2°)? is a cube, find the minimum

possible value of a+b+c+d . (3 marks)

5. ff AABC 1 » D fil E 23HI1& AB #il AC L-Hy%E » fi A
5 DB=BC=CE - BE fil CD & F - %
ZABC =74° - ZACB=80° & /BFC=x° > 3k x ffy

1B - (473)
In AABC, D and E are points on AB and AC
respectively such that DB =BC =CE . BE meets CD
at F. If ZABC=74°, ZACB=80° and ZBFC =x°,
find the value of x. B c (4 marks)
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There are 20 students in a class, with class numbers 1 to 20 respectively. They are
divided into 10 groups of 2 students each. If the sum of class numbers of the two
students in any group does not exceed S, find the smallest possible value of S. (4 marks)

sl 20 KfEHA - st &R 4 R TIFRIRE LK AE TIERERAE 2
/INEFIEESE - B R At AT DU RS 58 BB TESE - 281 - sabe — B AE R
RAELE  HEMBFERIARERT 4 K - [Eaceaba LA EIRY R LM IEE -
By T RE RSP 1R, - sEPaRR A EaR 4 RIS PES D/ N
E? (443)
Omega has a 20-day holiday and plans to take a break of 1 day after every 4
consecutive days of work, and to spend 2 hours on assignments during each
working day. Under this plan, Omega could just finish the assignments on time.
However, he kept procrastinating and did not start working until he finds that there
are only 4 days left in the holiday. Suppose Omega does the assignments at the
same pace. How many hours on average must Omega spend on each of the
remaining 4 days in order to finish all the assignments on time? (4 marks)

HRA—{E 2 ABCDEFGHIJ » HHTEEL A - C -
E~G- | 2—EIEMLEPHIIEE » MIEE: B -
D-F-~H-JHALE ACEGI IYBIAERIZIES - 5¢

O BT - % LOBA=X" » 3K XHJfHE - (453)
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. (4 marks)
AR EA nEERE > By 9ERIE L2 9 ZBAETHER S - &g

o e > 32 S =t N

i TEAE 8 o i SRR -2 {E Ry c K n i/ NA]RE(E - (573)
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)
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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

77)

form, find the value of a+b. (5 marks)

11, 3% k B EE - R x° —kx+128=0 AR B RS - 5K kK (IVFTA AT AE(E
ZAH e (5

Let k be a real number. If both roots of the equation x*> —kx+128=0 are positive

73)

integers, find the sum of all possible values of k. (5 marks)

12. MEFT » SEEAH R ERALR—EE T
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As shown in the figure, three circles with equal radii

(5

lie inside a rectangle. The circles are pairwise
externally tangent to each other. Two of the circles

are tangent to two sides of the rectangle, while the
other circle is tangent to one side of the rectangle. If
the area of the rectangle is 10000(2 ++/3), find the

71)

radius of each circle. (5 marks)

13. £ 2019 (HERE T - A/ EEEFFo R EEET T EEFE "1, 7 (6

How many of the first 2019 positive integers contain exactly 7 copies of digit ‘1’ in

53)

binary notation? (6 marks)
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There are two bags, each with 9 balls labelled from 1 to 9. Now one ball is picked

and removed from each bag randomly. Let x and y be the sums of labels of the
remaining balls in the two bags respectively. If the probability that x—y is a

multiple of 4 is % in lowest form, find the value of a+b.

5% oa FyEE - B2 (x—6)(x=10)+2y’ +24y +a=0 FHlLF —4H EH B
(X, y) ’ Xaﬂ/‘j1ﬁ °

Let a be a real number. If the equation (x—6)(x—10)+2y*+24y+a=0 has
exactly one real solution (x, y), find the value of a.

BA 12580 » B4l ~ &~ B - 4k 35k - BRI 358 - HETE
R —REL AN > MTHIEERE - WS — RS - EEFTAE#

HEIEE A EAL B R IE - 5% p MRS EIRY 3 FRIGEH A R HIBER - 5K %
MME -

There are 12 cards, with 3 of each of red, yellow, blue and green colours. We
randomly pick 3 cards, with the rule that whenever a red card appears, it has to be
removed and replaced by another card picked randomly, until all the cards chosen
are not red. Let p be the probability that the 3 cards obtained in the end are of the

same colour. Find the value of l.
p
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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?
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(6 marks)

(657)

(6 marks)

(653)

(6 marks)

(753)

(7 marks)
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ax P2 AABC FT{ERY-FE EAY—Hh » (15 P 2| E LR BC ~ CA I AB [YEEEEMH
7] o % ZBAC =T72° ki ZBPC=x° » 3K x WYFTA AIRE(E.Z A -

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 Z/BAC =72° and ZBPC = x°, find the sum of all
possible values of x.

AP SR AR A By B — 2 B W NEE E sl 82 - EFEHE R H—F
IR IR T — R SRR A R —IE R T — B - CRIEFEHEE R
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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?

1E£ AABC 1 » ZABC =65° J% /ACB=27° -
—fELL O KELHYEZEL AB #H5CY D Al
E-> df8 AC HXZ W P M Q - &
ADx AE =BDxBE - APxAQ=CPxCQ &
/BOC =x° » 3K x {YfH -

In AABC, ZABC =65° and ZACB=27°. A
circle with centre O intersects AB at D and E
and intersects AC at P and Q. |If
ADx AE =BDxBE , APxAQ=CPxCQ and
Z/BOC = x°, find the value of x.

Exe s
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