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Instructions and Information

1. AREEA 30 A,
This paper contains 30 questions.
e HFIMEFI0M, HFM, HM45.
Question 1 to Question 10, multiple choice questions, each question carries 4 marks.
e HI1MZEH 30M, FIEM, HBANEEA—NATO0 £ 1000 18] &9 # 5,
Question 11 to Question 30, short questions. For each question, the answer is an integer between 0
and 1000.

> H11AEH 20 EA 5 5.
Question 11 to Question 20, each question carries 5 marks.
> F21MEH 25046 45
Question 21 to Question 25, each question carries 6 marks.
> % 26 M E % 30 A4 8 4.
Question 26 to Question 30, each question carries 8 marks.
2. WAEAFHRNELWZHETR 2B HEFANEHEFANE R, HTEEL, REHRT A,
B, C, DREMEAEE. HFARREAN—ANEE, FUUAEHL.
Please use 2B lead pencils to write your answer to each question in the appropriate space provided on the

answer sheet. For a multiple choice question, you only need to write A, B, C, D or E as answer. Only one
answer is accepted for each question, otherwise no credits would be given.

3. FTHGBEMFEHEBILPER, RENHBZ A,

All the diagrams are not drawn to scales. They are intended only as aids.

4, TR HE, HFIRE, FRAEAHEE
No calculators, maths stencils, mobile phones or other calculating aids are permitted.

5. AEFWRLEFRBELERYL, FART, FREMALAFFR.
Write your name, candidate number, school name and year of study clearly on the answer sheet.
6. ELEFEFSHILRTIEZE, T T AT F B TS,

You can only open this question booklet to start answering questions after the invigilator announces the
beginning of the competition.



2018 F A iEMF FHF LR

~~ B ~~
~~ Notes ~~
B piERE Y, X ETDTFREFF x 9R KK
Blde: [2]=2, |-2]=-2, [26]=2, |-2.6]/=-3
In this paper, \_XJ denotes the greatest integer less than or equal to x.
For example, |2|=2, |-2]=-2,[26]|=2,|-26]=—

FLEF 108, &BHE, FH A4y,

Question 1 to Question 10, multiple choice questions, each question carries 4 marks.

1. ERNAEAZZINTH INIE, 2018 M B & ZHH/L?
If it is Saturday and 3:00 p.m. now, what day is it 2018 hours later?

A EZHX B. 24— C. 24w D. 244 E. 245
Sunday Tuesday Thursday Friday Saturday
5 ;}\2 \/_ 2++/5
3+\/_ 3-45"
Find 2— \/_ 2++/5
3+\/_ 3-45"
A. # B. 515 C. 1—21 D. 11 E. 22

3. AT 990 5 1000 K d 50k, H 5 AR HO
Among the integers between 990 and 1000, how many of them are prime numbers?

A 0 B. 1 C. 2 D. 3 E. 4

4, PEIFNEK 2,245 = 2.245454545. .. FTFTUATHR—A5%2

The repeating decimal 2.2&;3 = 2.245454545. - - is equal to which of the following fractions?

2243 B. 2243 C 2245 D. 2223 E 2223
999 990 990 990 999
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5. —HERH 47 fxF 4. —KFRXE, HIFRHFEAGHSKEd DB KGRFHEZA a,,
a,, A, ..., 30 HEREWMRA—ANAME: FTHAHLI<N<AT,
a+a,+a,+...+a, =n(n+3)
R A2 ILS?
There are 47 students in a class. After an examination, the teacher arranged the marks in
ascending order as &, a,, a,, ..., a,,. Then, the teacher discovered a pattern: for all
1<n<47,
a+a,+a,+...+a =n(n+3)
What is the highest mark scored?

A. 96 B. 97 C. 98 D. 99 E. 100

6. —NETEASHELK, 6 EFHRR THEAR, FREZLEETAETEEHETERE,
M Z Y EEH SRR, TREE D A AL LRAFRE?
In a box, there are 5 red, 6 yellow and 7 white balls. If Xiao Lan randomly takes out a
number of balls from the box, at least how many balls she should take in order to guarantee
herself two balls of the same colour?

A 4 B. 5 C. 6 D. 7 E. 8

7. CAn4<x<6, i VAX® —28X+49 +/4x2 —52% +169 .

Given that 4 < x <6, simplify v4x2 —28x + 49 +~/4x* —52x +169 .

A. 4x-20 B. 20 C. 4x+20 D. 8x-20 E. 6

8. HZUMEXHM(ab)iFabb ek KARHAZ2x3x5x7, agb oy MEHE
22 xF x5 x77?
How many pairs of positive integers (a, b) are such that the greatest common divisor of a

and b is 2x3x5x 7, and the least common multiple of a and b is 2*x3*x5*x7?

Al B. 2 C. 4 D. 8 E. 16
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10.

B 3aF4E, BAK—HAMRLEITE, £IFIAEZGRE 3l KX 3425
&, AW, REAFLESE A THLpImE.

3 students, each gives a gift to their teacher. The teacher then randomly distributes the three
gifts to these three students, each student one. Find the probability that no student gets back
his own gift.

A L
6

Wl
w N

SFFRRT 6fam bt —0REIEE, K EHERFAAMNZIEL IS F — IR T,

HFWRAL, R ST T E?
This year there are 6 new students joining the senior one classes. The head of academics
would like to put them into 3 senior one classes, 2 students each. How many ways are there?

A. 15 B.21 C. 90 D. 120 E. 720

FILER 204, REMA, 4559,
Question 11 to Question 20, short questions, each question carries 5 marks.

11. TH ¥, ABCLARBR A#EW#AFH, CB=CD, ~CAD=32°, /ADB=68° ., *

ZABD =x°, KXo
In the figure below, ABCD is a cyclic quadrilateral, CB=CD, ZCAD =32°, Z/ADB =68°.
If Z/ABD = x°, find X.
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12. 17 4254, %5 1 £ 17, % SFER— N HE. 0NFEw54, %5 105
A 1, W5 2699 2, WRILKIE. BT LT HFER LT B, BT 1OFEET W
18, %5 2897% 19, dmb REFHRE T L. #2018 9 F A% T 25 V?
17 students, numbered 1 to 17, formed a circle according to their numerical order. They
began to count out loud. Student no. 1 called out 1, student no. 2 called out 2, and so on.
After student no. 17 called out 17, student no. 1 continued to call out 18, student no. 2 called
out 19, and so on. This process continues. What is the number of the student who called out
20182

13. TEATASHLAB, AD %ZBC AAZNFE, £+ AB=d, AD=BC=d,. %

2
P | W@ RS YA | @RS, & 1(2102'1 :

2
The figure below shows three semicircles with diameters AB, AD and BC respectively,
with AB =d,, AD =BC =d,. If the area of the shaded region I is the same as the area of the
12d/

>
2

shaded region 11, find

2 2 2 2 2
14.;}‘£3—+4—+5—+6—+...+42o
1 2 3 4 40

: 3 4? 5 6° 42°
Find | — |+| — [+| = |+| — |+...+| — |
1 2 3] |4 40

15. 4 2x3 —7x+4=0, F£41x—4x3 41k,
Given that 2x?> —7x+4=0. Find the value of 41x —4x°.

JE TR S R P 1 % 4T
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16. TR T=HAAANBCEALEAME., L/ ARLH A, AB=15, AC=8, M#3IH

(A RA) &g@mARA Sr, K42S 691,
The figure below shows a right-angled triangle AABC and its inscribed circle. Given that
ZA is a right angle, AB =15, AC =8, and the area of the shaded region (the inscribed

circle) is Sx, find the value of 42S .

A

/AN N /N

17. TE¥, AB=BC=CD. # ZAED =124°, /ACD=x°, KXo,

/AN N/

In the figure below, AB =BC =CD. If ZAED =124°, Z/ACD =x°, find x.

A D
B C
18. &x, y, 7z A EHMEF
x 1 y .2 2 _Aa
+y’+z2 20 x+yr+z? 3 X+yi+2 6
Ka#yfh,
If x, y, z are positive numbers such that
1 y 2 z _\/5

X
JE+yi+zr 20 [y 3 X +y2+2 6

Find the value of a.

¥
a1
=
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19.

20.

TEY, AR, CMNGRSHTHAEAREB. AXCDAARBH AL, &C
BEDAMSE, ERAGFENAH 12 %36, MEAreERYar, £lal.
In the figure below, the two circles are tangent to each other. The centers of the circles are

A and B respectively. The line CD is a common tangent to the two circles. Cand D are
points of tangency. If the radii of the two circles are 12 and 36 respectively, and the area of

the shaded region is ar, find [a].

f—k R, £FEFEMNHER 5 %éﬁ-ﬁéim&/ F 1000 Ao K& 15 AHE—1T,
R 18 AHE—1T, R 20 AHF—1T, A S H—12F 4, FIAERALNFERSAS )

A?

In a weekly assembly, the teacher asks the students to line up in rows. The number of

students at the assembly is less than 1000. If 15 students line up in a row, or 18 students line
up in a row, or 20 students line up in a row, there will always be one student extra. At most

how many students are there at the assembly?

F21EF 258, FEM, HA65
Question 21 to Question 25, short questions, each question carries 6 marks.

21, — & f #HE f(x)+ F(3x+1)=x*. # f(3)+ f(31)=63, K f(10)#91k.

A function f satisfies f(x)+ f(3x+1)=x*. If (3)+ f(31)=63, find the value of f(10).

JRTTR A By R P I 73 A 7
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22.

23.

24,

25.

EX, yRFEHEBL2+5y° =7x, K18x+10y* 89| KT rE4h.
If x and y are real numbers such that 2x* +5y* = 7x, find the largest possible value of

18x +10y>.

C4ra+b+c=6, £ 2xFP +16x3P 1 +16x32 a4 )T A {A.

Given that a+b+c =6, find the smallest possible value of 2x3* +16x3" " +16x 32,

a5 ALK F(x), CHRAKX +1)F4 K (2x+3), B -1)F 4K (-4x+13), Bk
(x—1)i# 4 K r(x), £r(-3)89f.

Given the polynomial f(x), it leaves a remainder of (2x+3) when divided by (x* +1), it
leaves a remainder of (—4x+13) when divided by (x2 —1), and it leaves a remainder of
r(x) when divided by (x* —1). Find the value of r(-3).

THEY, BD:CD=2:1, AB=20, AC=13, BC=18, AD=x. KX’
In the figure below, BD:CD=2:1, AB=20, AC =13, BC =18, AD = x. Find x*.

A
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F26EF 30, P&, FE85.
Question 26 to Question 30, short questions, each question carries 8 marks.

26. % (X +1)(x+2)x+3)--(x+20) 89 B F X F x* 09 Rdka, KathRE (M.
If the coefficient of x'® in the expansion of (x+1)x+2)x+3)---(x+20) is a, find the last
three digits of a.

27. & —%3a, a,, a,, ...09EXH

a,=1, a,=4, BT ANn>3, a,=2a,,-a, ,+n

i x =2 —Foe o,
12
Given that a sequence a,, a,, a,, ...is defined as

a=1, a,=4,and a,=2a, ,—a, ,+n forall n>3

Let X = % Find the value of x.

28. TR+, D, EfoAMRALBC % AC Lay%, BD:DC=9:7, AE:EC=4:5, A%
AD 5 BE 1% F & F %%:x, £ 360X # 1.
In the figure shown below, D, E are respectively points on the line BC and AC such that
BD:DC=9:7 and AE:EC =4:5. The lines AD and BE intersect at the point F . If

AF _ X, find the value of 360x .
FD

A
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29. s i
k=1

%.ﬁ%&%m&%ﬁ@jmﬂym&1+l+l+l=ﬁ
a b c d
1 1 1 1
How many quadruples of positive integers (a b, c, d) satisfy —+=— 5 += +a =17?
a C
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