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~~ BLEA ~~

~~ Notes ~~
BENEEY, X ETDTREFT xR KEH
Blde: |2|=2, |-2|=-2, |2.6]=2, |-26]=-3.
In this paper, \_XJ denotes the greatest integer less than or equal to x.
For example, [2]=2, |-2]=-2, |2.6|=2,|-26]=-3.

FL1EF 108, 2B, HA 45
Question 1 to Question 10, multiple choice questions, each question carries 4 marks.

1. ERAEAZZHNTH INIE, 2018 M B & ZH/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. 24 % E. ZH#<
Sunday Tuesday Thursday Friday Saturday

— XA 24 e,
2018 g4, 2
24 24
84 T A4k 7 ¥k, Bk, 2018 JBHE A 2N T F 5 E,

%: [E]

.2—x/§ 2+\/§
2. 71',\ + o
3+\/§ 3—\/§
) 2—x/§ 2+\/§
Find + )
3+\/§ 3—\/§

A. # B. 5.5 C. 1—21 D. 11 E. 22

2-5 2+45 (2—\/§X —\/§)+(2+\/§X3+\/§) 2(6+5) 11

3
3445 3-45 3+ V53— 5) 22

n};

[C]
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3. A~F 990 5 1000 49k, A % VA RIAH?
Among the integers between 990 and 1000, how many of them are prime numbers?

A 0 B. 1 C. 2 D. 3 E. 4
41000 <32

NF 328 KR%H 2, 3, 5, 7, 11, 13, 17, 19, 23, 29, 31
1BE AN HL

993, 999 fE#k 3 HIk, FAMK

995 At Ak 5 TR, A M

991 & 997 T REAKAEAT T 32 A9 A TR, T VAAR %K
%: [C]

4. JEIRH 2.245 = 2.245454545. - - 5 F VAT IR — AN 207

The repeating decimal 2.2&5 = 2.245454545. - - is equal to which of the following fractions?

_ 2243 B. 2243 C 2245 D. 2223 E 2223
999 990 990 990 999

2245 = 2.245454545. ..

22 45 45 45
= —+—3+—5+—7+
10 10° 10> 10

45
_22 100&)
0 , 1

100

22 45
= — 4 —
10 990
2223
990

%: [D]
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5. —HERAH AT i A, —RFRE, HITHAAE 5 Hdd B KRG HIH a,
a,, A, ..., 8,0 EREMKIA—AHE: FTHAHL<N<AT,
a+a,+a,+...+a, =n(n+3)
RE2 ALA?
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

ﬂgr—%n\;&a470

8, +a,+a,+...+8,+a,, =47 x(47 +3)

a+a,+a,+...+a,  =46x(46+3)
a,; =47 x (47 +3)—46x (46 +3) = (47 + 46 (47 — 46)+ 3x (47 — 46) = 96
%: [A]
6. —AMTEASELR, 6ERRATEGR, FREETRATESHETTER,

W Z Y EEH LR, FRGEE D AR EZRAFRE?

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

ETREEH 4R, NEVARELARZRAREH, BAHRGHEDH =,
EHPEE 3k, WA TRRSF =R MEHMT—+H, B, EEL 44,
%: [A]
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7.

B A<x<6, M VA —28x+49 ++/4x2 —52x+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

JaxX? — 28x+49 +/4x* —52x+169 = /(2x — 7 +/(2x—13)
=|2x—7|+|2x-13]
=2x—7+(13-2x)
=6

%: [E]

H %Yt B (a,b)EFabb ek K ABEHAZ2x3x5x7, abbayR M EHE
22 x3Fx52°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?
A 1l B. 2 C. 4 D. 8 E. 16

abbeEKAAF2, 3, 5AT.

% a=2"x3M x5 x7™  p=2"x3"x5% x7™,

Mo {m,n =82}, {m,n =2}, {m,n}=02}, m=n,=1,
X &7 (a,b) A 2x2x2 =84 T k.,

%; [D]
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9. A 3=FAE, BARF LML ETE, HIFXIEZTGRKE 3L KLIX 325
&, 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.

|-
w
Wl

C. 1 D.
2

w N

Br=rilth it 3425 4, A =647 ik,

KARF I EFESTEHATHALOFES. AVAUVAREVA—EFASEATH
AL F 4

(A UA UA)=n(A)+n(A)+n(A)-n(ANA)-n(ANA)-NANA)+NANANA)

=3x2-3x1+1
—4
Btk A% A S THALMIEERLL-P(A UA, UA3)=1_%=% o

[(Z: PREO T ERABEINBE =L EGTR 6 Mk, BAFN
REPHILAFARLEIAEE AT, BRAERNG T ETAE 2 HFEZEA

B e ]
%: [B]

10. &FFARRT 6fem P —EIL, HGFIERHMNLELIES T —IBERTF,
HIEFALL. B VAT ER?
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

BT UM 642 A bk 245, A 6Co =154 7 ik,
BT AR T H A4 APk 245, A 4Co =647 ik
B RS R T 24254, RAE—RF ik,

Et, H15x6=90 A7 AT 4L 6 {24614,

%: [C]
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FILEF 208, PEAE, HFE5%.
Question 11 to Question 20, short questions, each question carries 5 marks.

11. TE ¥, ABCLREA N# Wi A, CB=CD, LCAD=32°, /ADB=68" ., *
ZABD =x°, KXo
In the figure below, ABCD is a cyclic quadrilateral, CB =CD, ZCAD =32°, Z/ADB =68°.
If ZABD = x°, find x.

/BAC = /BDC = ZCBD = Z/CAD = 32°
Xx=180-68-32-32=48
%: [48]

12. 174254, %5 1 £ 17, #H5FER—NEE. NFERTE, BT 185
Aok 1, %5 2699 2, Wb Ef, BT LTHFAER LT E, BH5 1OFAEET %5
18, %5 28978 19, 4L R LT L. R 2018 M FAmT A S D ?
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
2018?

2018 =17 x118+12
F b, @k 2018 895 & 69 % 5 2 12,

%: [12]
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AD % BC A A8 ¥H, 4+ AB=d,, AD=BC=d,. #*

2
MR350 | B m ARG A F 35 | 9@ A48 5, «tlzd
2

13. TERATT=HA AL AB,

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

A C D B

A% X% |89 @AR =1 A AB A A2 F R e @M — L AD A A2 69 F [ 49 & R
— ABC A AZRWF R @A + HH X% | 69 & A

pid
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2 2 2 2 2
14.3‘i3—+4—+5—+6—+...+42o
1 2 3 4 40
[ | 47| |5 |6 42?
Find | — |+| — [+| = |+| — |+...+| — |
11 12] 3] |4 40

o

[
T RN

_ 40x41

+160+4+2+1+1

=988

s
)
©
@®
o)
| =]

15. 4 2x2 —7x+4=0, K4Ix—4Ax> 091k,
Given that 2x? — 7x+ 4 =0. Find the value of 41x —4x°.

2x° —7x+4=0
X =Lx—2
2
x*=Lx2 2
2
:ﬁx—7—2x
4
:ﬂx—Y
4
41x —4x° =28
%: [28]
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16. TR ~AHAAANBCEALEAWE., i/ 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
8 C
BC =17, s=2*8+17
2
AABC w @A =28 _p0
x |5 SIps A
Sr=nx3
S=9
428 =378
%: [378]

/AN N/

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

/AN N /N

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

pid
©
=
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#3 AB & AD .

—~ ~

AB =BC =CD
ZADB = ZBDC = ZCAD
L e
ZACD =124° —28° =96°
X =96
%: [96]

18. #x, y, z REHEA

_ox 1y 2z _Aa
+y 2. 20 X+y’+2 3 +y 4z’ 6

K atyfh,

If X, y, z are positive numbers such that

ox. 1y 2 2z _Va
Jeeyer 2 JeayiZ 8 Jiryer 6

Find the value of a.

1V (2) (Ja) % y? 22
PO I B B Bl B o o St Soer st thor S st
2 3 6 XT+y +2° X +y +2° X+y +1z

a 1 4 36-9-16_11

36 4 9 36 36

JRTIR S R P 73 KL T 70

s
=



2018 F A Z A P F R F LR - i

19. TEY, mEAAD, €MNYRSHTAHAEAREB. AXACDEABAG AL, &C
B EDAY &, ERAGEZHAH 12 %36, MHIpe@RAar, £|al.
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. C and 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].

AD 5BC 4 #l£ATCD.
AB=12+36=48.
HEAAEXAE£2ATAABC, NBE=36-12=24,

BE_1 . _Em-Z
AB 2 6

/DAB = —+

ZCBA =

oIy ol
w|y °°|=IN

NN NIy

aﬂ:1x122x21+%x362x%:264;z

. |a|=264.
% [264]

Ei
[y
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20. A—R B, ZFEFAEMNM . 5258 FEALD T 1000 A. Lit2 15 AH—1T,
I8 AH—AT, R 20 AH—1T, HESH ¥4, MILALHRAANFERSAS Y
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?

BAEMWEAHFEAHKLN . Mn-1~ 15, 18 & 20 #94& %,
15, 18, 20 #9512 45E 180,

B Fn-1<999, n-169% K1E2180x5=900,

H sk, naym K{EA 901,

%, [901]

F21ER 258, FIEM, HH6%5.
Question 21 to Question 25, short questions, each question carries 6 marks.

21, —h# fHE f(x)+ F(3x+1)=x*. * f(3)+ f(31)=63, K f(10)#91h.
A function f satisfies f(x)+ f(3x+1)=x*. If f(3)+ f(31)=63, find the value of f(10).

H#x =3 x=10 9 HRA f(x)+ f(Bx+1)=x"1%
f(3)+ f(10)=9
f(10)+ f(31)=100
7 XAahefF: £(3)+2f(10)+ f(31)=109
2f(10)=109 - 63

f(10)- 2>

=23

Ei
[EEN
N
=

JETT R 52 By SR PG I 3 A A



2018 4 I K iEAR F 5 S b R o

22. FEX, yAFHELFBL2+5y? =7x, K18x+10y* #9 & KT AEfh.
If x and y are real numbers such that 2x*> +5y® =7x, find the largest possible value of
18x +10y>.

5y? =7x—2x>=x(7 - 2x)

BTy >0, ngs%

18x +10y? =18x +14x — 4x?
=64 —4(x2 —8x +16)
=64 —4(x—4)

B, 18x+10y2a@ﬁkwmﬁﬁiﬁx:%w

2
ﬁk4ﬁ7%64_4x[%j _63

%: [63]

23. 4ra+b+c=6, K 2x3F+16x3P 1 +16x3% 4% T AEAE,
Given that a+b+c =6, find the smallest possible value of 2x3* +16x3" ' +16x3° 2,

SRR AR X T 7
2x3% +16x3" 1 +16x3°2 >3 72x3F x16x 3L x16x 32

_ 329X3a+b+c—3

=3><23><\3/§

=9x8

=72
L 2x3=16x3P 1 =16x3"2, 2x3* +16x3F T +16x3 2 H & IME 72,
% [72]

JETT R 52 By SR PG I 3 A A

Ei
[EEN
w
=



2018 4 I K iEAR F 5 S b R o

24, L HAK F(x), CHANE +1)F4R K (2x+3), B (1) 4 X (-4x+13), ok
(x* 1)@ 4 Kr(x), & r(-3)451a,
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).

X? +1)g(x)+ 2x+3

x)=(
Exz +1)[(x —1)h +ax+b]+ 2x+3
(

X —1h(x)+ (ax +b)(x? +1)+ 2x +3
r(x)=(ax+b)x* +1)+2x+3
F(X) A —18 A KF T r(x)=(ax+b)x® +1)+ 2x+3 B A X* —18 4 K.,
(ax+b)(x2+1)+2x+3:(ax+b)(x2—1)+2(ax+b)+2x+3
:(ax+b)(x2—1)+(2a+2)x+(2b+3)
Bk, —4x+13=(2a+2)x+(20+3)
Hit, a=-3, b=5
r(x)=(-3x+ 5)(x2 +l)+ 2X+3
r(-3)=14x10-3=137
Z: [137]
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25. TR+, BD:CD=2:1, AB=20, AC=13, BC=18, AD=x. £ x%,

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

A

BD=12, CD=6
AD? +CD? - AC® _ x*+CD?- AC?

cos Z/ADC =
2x AD xCD 2xXxCD
2 2 2 2 2 2
COSLADB:AD +BD° - AB _X +BD” - AB
2x AD x BD 2xxxBD

Z/ADB =180° - ZADC
cos ZADB = —cos ZADC
x’+BD? - AB* ~ x*+CD?- AC?

2xXxxBD 2xxxCD
X? + BD? — AB? = —2(x? + CD? — AC?)

3x* = AB* +2x AC? —-2xCD?-BD"
= 20° +2x13° —2x 6% —12°
3

=174
Z: [174]
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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.

ZAFE| B X AR, LUK 20 NAET P AY 18 ANEUE X, R A FAANE T B F HOR AR
B, x®ezH2

1<m<n<20 n=l m=1 n=!

) ;ﬂmx 21}2 | 20x21x 41}

2 2 6

- %(2102 —2870)

= 20615
a WRE =424 £ 615,
% [615]

27. &—%3a, a,, a,, ...09EXA
a,=1, a,=4, BXFFAN>3, a =2a ,-a ,+n

TR e . TR TV
12

Given that a sequence a,, a,, a,, ...is defined as

a=1 a=4,and a,=2a,,—a, ,+nforall n>3

Let X = % Find the value of x.

Ei
[EEN
(o))
=
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F AL (n-2)A KX F A48k 7T 17
(a,-a,,)-(a,~a)=3+4++n

an—aH:1+2+3+---+n:—n(n+1)

Qgg — Agy = Agg — Qg5 + Qg5 — gy

_96x97 95x96
2 2
— 9696
6 % _ 968768
12
%: [768]

28. TH%, D, E/fJ\ﬁ'J%ﬁ?iBCE\ACLﬁ(Jﬁ, BD:DC=9:7, AE:EC=4:5, B %
AD 5 BE % F & F . %%:x, % 360X #914..

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

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

A
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B D C

BAVR S, £ AXYZ 88 4R,
B Sycor =8, Sycer =b, W

Swor _BD _9

Swor CD 7

4
Swer + gb

4
ga+a+b 5
7

4 16_ 64

S =—x =
MEE 5T 77 35

360x =360 x AR
FD

:360stﬂ

ABDF

64
a

— 360 x 395
—a
7

=512
%: [512]
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= (-1t 300
29. K (
kZ:; k ;2”><k+5
= (-1t & 300
Find (
; k ;2”xk+5
2 1& 300 2 1
S, =)= S,= ) —
51 gllk;z”ka 2 k;k
k odd k even
= (-1)"& 300
5=yl _s, -
kzzll k gznxms e
B—F @,
2 1& 300
S, = il
? k; knzz(;Z”xk+5
k even
2 1& 300
_éﬁgznxzms
1&1& 300
= AT k15
1&1& 300
_E;E;2“Xk+5
1/&1& 300 =1 300
—E(Z;E,Zgznxm 20 <ies
1 21 1
==(5,+5,)-30) | = - ——
2(1 2) ;(k k+5j
F ¥,
1(Sl—SZ):C%Ol+1+1+l+1
2 2 3 4 5
Sz601+l+l+l+1
2 3 4 5
=60+30+20+15+12
=137
% [137]
JE 17K Dk PG Y43 3 %19 W
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%.ﬁ%&é&i%ﬁi&quﬁ%il+l+l+lzﬂ
a b c d
e .11 1 1
How many quadruples of positive integers (a, b, c, d) satisfy — + b +=+ 4 =17
a c

2R, a>2, b>2, ¢c>2, d>2,
#AMkika<b<c<d,

C

Ap

6<c<12

(c,d)=(7,42), (8,24), (9,18), (10,15), (12,12)
spos, L L1

c d 4

4<c<8

(c,d)=(5,20), (6,12), (88)
§b=5,1+1=§-

c d 10

5<c<6

(c,d)=(5,10)
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soog, 1,15
c d 12
4<c<4
(c,d)=(4,6)
La=4, b=c=d=4

& 3, i%i§+%+%+%=1&asb£c£d 89 KRR

e (2,3,7,42), (2,3,8,24), (2,39,18), (2,3,10,15), (2,4,520), (2,4,6,12),

e (2,312,12), (2,4,8,8), (2,55,10), (3,3,4,12), (3,4,4,6)

e (3,36,6)

e (2,6,6,6)

o (4,4,4,4)
‘J%/i§+%+%+%:1é6£%%{iﬁ$7§6x4!+5x%+1x 2!1!2!+1xg+1x1=215 20,
%: [215]
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