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Instructions and Information

AiXEEH 30 A4,

This paper contains 30 questions.

e FLIMEH 104, HFA, HA49.
Question 1 to Question 10, multiple choice questions, each question carries 4 marks.

e FIULMEH 30, FEA, HFMOEERE—ANAT0ZE 1000 Z 7] 64 53,
Question 11 to Question 30, short questions. For each question, the answer is an integer between 0
and 1000.

> F 1L EH 20 A4 5 5
Question 11 to Question 20, each question carries 5 marks.
> H21MEF 25 A 6 5
Question 21 to Question 25, each question carries 6 marks.
> % 26 M %E % 30 MAEHM 8 4
Question 26 to Question 30, each question carries 8 marks.
WEAFEHRNELNZTHATR 2B LFRNEEEMGEE, W TREFM, LIHRE A,
B, C, DREMEALEE, BFARBEN—NEE, GUUEHKL,
Please use 2B pencils to write your answers in the appropriate boxes provided on the answer sheet. For
each multiple choice question, please write A, B, C, D or E as answer. If more than one answer is found for
a question, no credits would be given for that question.
PR 69 B B BIE R, RAEAHBIZ A,
All the diagrams are not drawn to scale. They are intended as aids only.
AR EE, HFITE, FRRETHEE,
No calculators, maths stencils, mobile phones or other calculating aids are permitted.
EEEREFRBERL, FEBT, FREMBHIEF R,
Write your name, candidate number, name of school and year of study clearly on the answer sheet.
EREXZIMSRILRTIEZE, 7 T AT F KT HEEE
Do not open this question booklet until you are told to do so.
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~~ BLEA ~~

~~ Notes ~~
EEREF, X |AFDTFRFF xR REHR.
Blda: [2]=2, |-2|=-2, [26]=2, |-26]=-3,
In this paper, ij denotes the largest integer less than or equal to x.
For example, |2|=2, |-2|=-2,]26]=2,|-2.6]=-3.

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

1. K—E24AHHF—NA AL
Find the degree of each internal angle of a regular 24-gon.

A. 150° B. 156° C. 165° D. 168° E. 170°

2. KBUHATBIR
Find the remainder when 5% is divided by 7.

A 2 B. 3 C. 4 D. 5 E. 6
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3. TBY, PQRSREEZH, K, L, M, N%5#ZPQ, QR, RS, SP#+ &,
PKN, QKL, RLM, SMN ZgEf, &PQ=6, KM= 5 @ir,
In the figure below, PQRS is a square. K, L, M, N are respectively the midpoints of PQ,
QR, RS and SP. PKN, QKL, RLM and SMN are circular sectors. If PQ=6, find the

area of the shaded region.

S M R

N L

P K Q
A 27 B. 36-67 C. 367-36 D. 187-36 E. 36-9r

4. BdrX+y—4+2x-y+7=0, Kx+2yhfi,
Given that \/x+y—4+./2x—y+7 =0, find the value of x+2y.

A 9 B. 11 C. 13 D. 15 E. 17

5, L4 AABC A% A =AM, AB=15, BC=8, AC=x, Hx 2%, £x¥Rx KT

AEAE o
Given that AABC is an acute-angled triangle with AB=15, BC=8 and AC =x. If x isan

integer, find the largest possible value of x.

A. 16 B. 17 C.18 D. 20 E. 22
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6. L F@HL—RXBRAGEWHFALKX+Y=3, x+y=11, y=0R y=xTER. Kt
X 3% 69 & 2,
Given that R is a region in the plane enclosed by four lines x+y=3, x+y=11, y=0 and
y = X . Find the area of this region.
A. 14 B. 1442 C.28 D. 282 E. 56
7. AT 201 52019 2 MGG, A S I AR 3?
Among all the integers between 201 and 2019, how many of them end with the digit 3?
A. 181 B. 182 C. 183 D. 184 E. 185
8. 4o X :l, y :l’ *24x+36y+48z°
X+y+z 3 Xx+y+z 4 X+Yy+2
Given that 1 and y :1. Find 24x+3by + 482 :
X+y+z 3 X+y+z 4 X+y+2
A 34 B. 35 C. 36 D. 37 E. 38
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9. w»TFTHEM*, A, B, C, DEALW ., A&XAC5BDHXTEE. % AE=60,
CE=70, BD=134, BE>DE, KBE#K,
As shown in the figure below, A, B, C and D are four points on the circle with lines AC
and BD intersecting at the point E. If AE=60, CE =70, BD =134, BE > DE, find the

length of BE.
C
D
B
A
A. 68 B. 70 C. 72 D. 80 E. 84

10. TEY, AMBCRAA=AN, /BAC=90°. M ZBCH# ¥ %, P&AB L&— &
#PM£AFAM ., &4 AB=96, AC=72, KBPH&# K.
In the figure below, AABC is a right-angled triangle with #/BAC =90°. M is the midpoint
of BC, and P is a point on AB such that PM is perpendicular to AM . Given that
AB =96, AC =72, find the length of BP.

A
P
C
B M
A. 20 B. 21 C. 22 D. 23 E. 24
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F1LEF 208, FEAE, HFE59.
Question 11 to Question 20, short questions, each question carries 5 marks.

11, TR, —A<af (BRRALSRERBATAKR) 5—AMKFH (BREKB 5EKC AT

ﬁ&)ﬁﬁo§%~%%B%@a5%Aﬁﬂ%@R%%,ﬁ&%&&ﬁ%@a%

%O%EﬁA%@ﬁﬁzﬁc%@az%%%,ﬂ¢m5n%ﬁﬁ%i%ﬁ,i
m+n &4,

In the figure below, a hexagon (made up of region A and region B) and a rectangle (made

up of region B and region C) overlap. The overlapped region B is 2—3;) of the hexagon, and

% of the rectangle. If the ratio of the region A to region C is m, where m and n are
n

relatively prime positive integers, find the value of m+n.

12. Chex=4+13, y=29-452, £|x’y*|aofa.
Given that x=4++/13 and y =29-4/52 , find the value of Lxﬁy?’J.

13. K 728978 E R Z A=,
Find the sum of all positive factors of 72.

14. £ 1080x i+i+i+i+i+i 0
15 24 35 48 63 80

1 1 1 1 1 1
— =t —t+—+— |.
15 24 35 48 63 80)

Find 1080><(— +
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15. AL VA F AT 8 F — MM ENL 315 E, BAEVIF2%?

16.

17.

18.

19.

20.

How many ways are there to distribute 8 identical pens to 3 students so that each student
will get at least 2 pens?

800 1z 4 £ A HiX, A 193 AMF T A, 121 ARETREM, 138 AFHFE TR B,

ZAABAEGF AR S HILA?

800 students took part in an examination. 193 of them failed Mathematics, 121 failed
English, and 138 failed Science. At most how many students passed all these three subjects?

Chn f 2 — BT T AN E & x, f(768-x)-f(X)=x-a, £FaR—FHK.
K a t91,
Given that f is a function such that for all real numbers x, f(768-x)-f(x)=x-a,

where a is a constant. Find the value of a.

H %ot E (X, y) % & 5x+13y =10017

How many pairs of positive integers (X, y) satisfy 5x+13y =1001?

ExbyRAEWNEHK, K
11
f(x,y)=(28x+63y)| —+—
()= (2croay) 242
89 3% VT AR AR,
If x and y are positive real numbers, find the smallest possible value of

f(x, y)=(28x+63y)(§+%j

Chx by RFEHAXx>Y, x+y=14, xy=12, a‘ix2+@éﬂﬂﬁo
X

Given that x and y are real numbers such that x>y, x+y=14 and xy=12, find the

value of x? +@.
X
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F20ER 2B, P&, 65,
Question 21 to Question 25, short questions, each question carries 6 marks.

a b c ab ac bc abc
—_———— — + - + 79
lal |b| [c| [ab[ [ac| [bc| |abc

21. Z47a, b, cHAIERWHK, KN=128—

VT AE AR,
Given that a, b, c are nonzero numbers, find the smallest possible value of
a b ¢ ab ac  bc abc

N=128——++———— + - + .
al || [c| |ab] ac| [be| |abc|
1 1 .1 1
22. &4ma>b>1H + =+10205, K — LRI B8
log,b log,a log,,b log,a
Given that a>b>1 and + ! =+/10205 , find the value of - .
log,b log,a log,,b log,a

23. K %MK f(x)=x~2019x + 2019 % ¥h x—2 8 R 3.

Find the remainder when the polynomial f (x) = x" —2019x + 2019 is divided by x—2.

~ o~ ~
2. TR+, A, B, C, DARA Ly W&, AB=BC=CD ., # LAEC=44°,
ZACD=Xx°, KXo

AN N /N

In the figure below, A, B, Cand D are four points on the circle and AB=BC =CD. If
ZAEC =44°, /ACD=x°, find X.

B A E
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25. &m—%3la, a,, --#MEXAa =1, AxFnx1l,

a

n

1+ 2na,

a‘n +1

1

K R G ALK,

a'2019

Given that a sequence of numbers a,, a,, --- is defined by a, =1, and for all n>1,

a

n

“1+2na

n+1

Find the last three digits of L :

a2019

F26E2F30M, FE5HE, FA845.
Question 26 to Question 30, short questions, each question carries 8 marks.

26. En A E K ﬂaEJ+EJ+EJ+7gg_né@ﬁj@ﬁgmo

If n is a positive integer, find the smallest possible value of EJ +EJ +EJ +799-n.

27. &4na, a,, -, a,REHEHH
a2 +(2a,)" +(3a,)" +(4a,)" + (585 )" +(6a,)" +(7a,)" +(8a,)" +(9a, )" +(10a,, ) = 405
Ka+a,+a,+a,+a; +a, +a, +a, +a, +a, 89 R T AE{E
Giventhat a,, a,, ---, &, are positive integers such that
a? +(2a,)" +(3a,)" +(4a,)" +(5a)" +(6a,)" +(7a,)" +(8a,)" +(9a, )" +(10a,,)" = 405
Find the smallest possible value of a, +a,+a,+a,+a,+a,+a, +a;,+a,+4a,,.
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28.

29.

30.

€% m A E R A A X X +2(m+14) x+(120m +99) = 0 89 A AARARZ &, Km g

BT RE R
Given that m is a positive integer such that the two roots of the equation
x* +2(m+14)x+(120m+99) =0 are both integers, find the smallest possible value of m.

Cm b S={1273-,2019) &t 1 £ 2019 49 F7 A EHH MMM E L. BHET—A
08 10 MEYSHTELSHROSANMNFHa5bF|a-b|<k, Kkay® ]
T AR

Given that S = {1, 2,3, 2019} is the set that contains all positive integers from 1 to 20109.

If any subset of S with 10 elements must contain two distinct numbers a and b with
|a—b|<k, find the smallest possible value of k.

W TEMT, AMBC¥, D. E. F2#2BC. CARABZ Ly &, XBAD 5L
BABEMX T AU, KEABES&AKCFARXT AV, ZKECF 54K AD AT AW,
BU=UE, CV=VF, AW=WD., #CD=22, BD=x+\/_, HoP x Ry AR A EA,
Hy RAZFTHHK, Kx+yayih,

As shown in the figure below, in AABC, D, E, F are respectively points on BC, CA and
AB . The line segment AD intersects the line segment BE at point U, the line segment

BE intersects the line segment CF at point V , and the line segment CF intersects the line
segment AD at point W . Given that BU=UE, CV =VF, AW =WD and CD=22. If

BD = x+\/§, where x and y are integers and y is not a perfect square, find the value of

X+Y.
A
F
E
U
B D c
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