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Instructions to Contestants:
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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 0 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 B XBEE - K -2 +6x MERAME - (373)
Let x be a real number. Find the maximum value of —2x* +6x . (3 marks)

2. —ELRPEEA 5 {EBK - w9t ohlRy 1 2 5 o BEEASPE R [EEK - I E
& {EEUNHYERAV SRS OALL S — /N » AV > %/ VIERERY 5% ? (373)
There are 5 balls in a bag, labelled 1 to 5. Now two balls are to be picked from the

bag, with the requirement that the label of the second chosen ball must be smaller
than that of the first one. How many ways are there to pick the balls? (3 marks)

3. FEPIHA 10 3H - Hh Ry R ERE - HIeA#EE=TAH% - 5% 10
ZHIRy S » K SHIR/NATRE(H (373)

In a sequence there are 10 terms, each of which is a positive integer. It is given that
no three consecutive terms are the same. If the sum of all the 10 terms is S, find the
smallest possible value of S. (3 marks)

4. Fa-b-cHIFEE > (H15 a+b+c=5 - U a” AL/VEAENTREE?  (3453)

Let a, b and c be positive integers such that a+b+c=5. How many different

possible values of a” are there? (3 marks)
2
5. %a:bzl:B)j’ab:c:Z:S’j‘zc—zE’\jﬁo (373)
a
CZ
If a:b=1:3 and b:c=2:5, find the value of —;. (3 marks)
a




10.

11.

H_mPRET—EN AL 80° - HER/NINAR x° > 3K x HISRAHEE

g - (347)
One of the interior angles of a triangle is 80°. If the smallest interior angle of this
triangle is x°, find the greatest possible value of x. (3 marks)

WA 45RER > RlIE LB 234/ 5 - FE/DEARNITARLIEE
EEE 7 SHRE—(E R 4 4 BEFRADU{LEYL ? (453)

There are 4 cards with 2, 3, 4, 5 written on them respectively. In how many
different ways can these 4 cards be arranged to form a four-digit number divisible
by 4? (4 marks)

D f1 E 47 Hl72 AABC 1Ji& AB f1 AC FAVEL » fi A
B B-~C-E-D V/UBsd[E - 3 AD=10 - '
AE=14 - DE=12 & BC=18 : 3k BD 19 &

D
= : . (45%)
D and E are points on sides AB and AC of AABC ‘
respectively such that B, C, E, D are concyclic. If
AD =10, AE=14, DE=12 and BC =18, find Bt ‘C
the length of BD. (4 marks)
B2/ i AR LUE /D 3 (Ef ki 8 H A A HIEHYIEREEL ? (543)
How many ways are there to choose at least 3 positive integers not exceeding 8
which are pairwise distinct? (5 marks)
3% N R IERRE - EANILT 10 {EIERE - >k n i/ NATRE(E - (597)
Let n be a positive integer with exactly 10 positive factors. Find the smallest
possible value of n. (5 marks)

() =x"+al+bx*+cx+d > Hfra~b-c~d BEH - & f(X) 7RI
X+4 ~ x=1~ x+7 M x+8 FifrfeAVerEg/2 2018 » K dHYfH - (657)
Let f(x)=x*+ax®+bx*+cx+d where a, b, ¢, d are real numbers. If f(x) leaves

the same remainder of 2018 when divided by each of x+4, x—-1, x+7 and x+8,
find the value of d. (6 marks)
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572 cos® x°—sin® x° :% 1F 0< x <360 MIRIEPIA /) (EfE 2 (65)

. . . 1.
How many solutions are there to the equation cos* x°—sin* x°=§ in the range

0<x<3607? (6 marks)

—fEFA = A = REARE A 10 ~ 17 A1 x - Ht X ZIREEE - 5K x Y

Fi A A RE{E 2 (657)
The side lengths of an obtuse-angled triangle are 10, 17 and x respectively, where x
is a positive integer. Find the sum of all possible values of x. (6 marks)

2% N=1x2x3x---x25 o ZEFEHBEEL n By —(E RN ANS(EEUE S EBEIRER

\ .1

Z%DOXBEIWEO (647)

Let n=1x2x3x---x25. When a positive factor of n is chosen randomly, the

probability that the chosen number is odd is p. Find the value of i. (6 marks)
p

KFE X —x? -3Ix—77=0 FrEER A - (653)

Find the sum of all real roots to the equation x*—x*-31x—77=0. (6 marks)

&t > AC ZEEPHVERE > B ~ D 2B LAYRIES - J—

% AC=20 }, BD=16 » 3k ABxBC+ADxDC ff§ >P

EACTTEEE - / W (64
In the figure, AC is a diameter of the circle and B, D AR ' ¢

are two points on the circumference. If AC =20 and .L:\‘ N |

BD=16 , find the greatest possible value of B— g
ABxBC+ADxDC . (6 marks)

5 n Ry IEEEE > H d B n® +173 1 3n° +2n+520 YELRAREL - 3K d VK

HREMH - (753)
Let n be a positive integer and d be the H.C.F. of n*+173 and 3n* +2n+520.
Find the greatest possible value of d. (7 marks)
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ABCD S5 » 2t AD /f BC « FilfiE 5351
L\ AD A1 BC B E IS BEIAH S EFIF - 4 \D
+ EF /l AD » AD=50 - BC=78 J¢
EF =30 - 3 ABCD Jiif¥ -

ABCD is a trapezium with AD // BC. The two |
circles with diameters AD and BC respectively g ' ‘ 8.
meet at E and F. If EF // AD, AD=50, "*
BC=78 and EF =30, find the area of
ABCD.

FACMEREE 10 8 - TG RIS SR - WWEH 7% VENESE 75 278 -
FEZRH R TGS SRR R 2 B S HAYEER (40

E%@E%Z%%%T1%’E%%§%%3%%w$%%>oﬁp%ﬁ%
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There were 10 questions in a test. Emily answered the questions in order, and she
got Question 1 correct and Question 2 wrong. For each subsequent question, the
probability for Emily to answer correctly is equal to the proportion of correct
answers in the previous questions. (For example, since Emily got 1 correct answer
in the first 2 questions, the probability that she could answer Question 3 correctly

[ %.) Let p be the probability that Emily got exactly 5 questions out of 10

. . 1
questions correct. Find the value of —.
p

K 100(cos 6° + cos 66° +cos 78°+c0s138°)? HI{H -

Find the value of 100(cos 6°+ cos 66° + cos 78° +c0s138°).
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