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Instructions and Information

AKX B A 30 Ao

This paper contains 30 questions.

e F1ZF104, B#F4, HHM4L 5.
Question 1 to Question 10, multiple choice questions, each question carries 4 marks.

e F11Z2% 304, FIEA, HAMFHEAN—/A-1000 £ 1000 = ja 69 4 A L%
Question 11 to Question 30, short questions. For each question, please fill in an integer between —1000
and 1000 as answer.

> F 1125 20 A5 5

Question 11 to Question 20, each question carries 5 marks.
» %21 2% 2586 5.

Question 21 to Question 25, each question carries 6 marks.
> %26 2% 30 A8 4.

Question 26 to Question 30, each question carries 8 marks.
EAEBSERNELHES TR BREFEYSHEMMEE, A TAEHR, REAS A,
B, C, DREMAEE. HMRMAN—NEE, FUNAE4HER.

Please use 2B lead pencils to put your answer to each question in the appropriate space provided on the

answer sheet. For a multiple choice question, you only need to put in A, B, C, D or E as answer. You can
only give an answer to each question, otherwise it is considered that you answer that question incorrectly.

TR B AR %R BRILGIER, REAHBIZ A,

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

TR RS, RFELE, FRALMEFTHEE,

No calculators, maths stencils, mobile phones or other calculating aids are permitted.
BEFRLEFRE EHE, AT, FREFBEAFF Ao

Write your name, IC number, school name and year of study clearly on the answer sheet.
Y5 H XIS A R ZJE, AT AE T S E BT K.

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

~~ Notes ~~
EZWEEF, | x| BTDTFREF xR KEHK.
Blde: |2]=2, |-2]=-2, |26]=2, [-26]=-3.
In this paper, ij denotes the greatest integer less than or equal to x.
Forexample, [2|=2, |-2|=-2, [2.6]=2, |-2.6]=-3.

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

1. K 45674 ey iz,
Find the last digit of 4567 “*°"

Al B. 3 C.5 D. 7 E. 9

2. Fy=0-x)B-x)1+x)3+x), & FxAEHK, KyayR i
If y=(0-x)3-x)1+x)3+x),where x is a real number, find the minimum value of y .

A. -16 B. -10 C. 9 D. 10 E. 16

3. ZabbREHHAVII-6J2 2H7EX 2 +ax+b=084%, £a+bafi,

If a and b are integers, and V11-6+/2 is a root of the equation x*+ax+b=0, find the
value of a+Db.

A -1 B. 1 C. 3 D. 7 E. 13

4, FE—KFHEKEM20%, TRV 10%, WEeg@misgm% s ?
If the length of a rectangle is increased by 20%, and its width is decreased by 10%, by how
much is its area increased?

8%

10%

30%

32%

T ik #2  Inconclusive

moowp

b
[EEN
=
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5.

Com—ENnAFA 119 &3 A%, £nbyfh,
If a regular n-gon has 119 diagonals, find the value of n.

A 14 B. 15 C. 16 D. 17 E. 18

THEY, ABCIAKZH, RERXBE AT -, &F ALK EC LERF
EF:FC=1:5. DFGR A%, KM \ﬁfaﬁﬂ?\lﬁiﬁﬁif; ABCD #9 @ AR Z b,

In the figure, ABCD is a rectangle. E is the midpoint of the line segment AB. F is a point
on the line EC such that EF: FC=1:5. DFG is a straight line. Find the ratio of the area of
the shaded region to the area of the rectangle ABCD.

D C
F
B
A E G
A. 9:40 B. 7:30 C.1:5 D. 5:24 E. 3:16

o b+cC a+c_a+b
3a 3b 3c

b+c a+c a+b

*Fa, b, cREHEF =r, Krayfh,

If a, b, c are real numbers such that = = =r, find the value of r.
3a 3b 3c
A2 g L c 2% 1 p 2%1 . 181
3 3 or 3 or 3 3 or 3

%S=1{1,23456}, ARSHTE, AMOSeIFHLBHE. Kk LXLM/T
TE AN

Let S={1,2,3,4,56}. A is a subset of S which contains more odd numbers than even
numbers. Find the number of subsets A that satisfy this condition.

A 21 B. 22 C. 24 D. 30 E. 32

BIIAZEERATSRES 27
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9. THYY, MMBCR%IE=AF, AB=AC, ADRZAZ, K0ARv, SERZ&HK
OD#y# &, #BE/CD, BC=14, £O0D?,
In the figure below, AABC is an isosceles triangle, AB = AC, AD is a diameter, O is the
center of the circle, E is the midpoint of the line segment OD. If BE//CD, BC =14, find
oD?.

A. 112 B. 105 C. 98 D. 91 E. 84

Find {iz +{i2 +{iz +{ J++[3—02J
3] 3] | 3] 3

A. 3151 B. 3149 C. 3147 D. 3145 E. 3143

2 2 2 2 2
10.;}‘£i+i+i+i+...+ﬂo
3|13 |3]]3 3
42
3

FLUEL 208, FEHE, HFHA55.
Question 11 to Question 20, short questions, each question carries 5 marks.

11. £ /4992 + 999 #4544,
Find the value of /4992 +999 .

BIIAZEERATSRES
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12.

13.

14.

15.

16.

A% T AW RRRAR 15 # R 7
How many of the four-digit numbers are divisible by 15?

€47 109, 2 =0.3010 , 1] 2% X AN H A JUAE $¢?

Given that log,, 2 =0.3010, then how many digits does the number 2% have?

EX, yREH, KRBHK (X, y)=9x"+30xy + 25y +4x* + 4x +18 69 5 /) 7T A Aho
If x, y are real numbers, find the minimum possible value of

f(x, y)=9x% +30xy + 25y* + 4x* + 4x +18

ARG W FAALE—FHICE EAFRIE Y, AR KE —x &8 K AH M,
FRAMEE, WEBERT 90T @RS, SRR —BEFEZ 10 54, W
¥ —BES R ?

Li-Min and Li-Fen were running on a circular track with constant speed. They departed from
the same point at the same time, but went in opposite directions. After they met on the track
for the first time, Li-Fen took another 9 minutes to return to the starting point. If Li-Min
used 10 minutes to run one round, how long did it take for Li-Fen to run one round?

THEY, MMBCRE¥E=@A#%, AB=AC, LA=76°, BD=BE, CD=CF . #
/DEF. /DFE=7:9, ZAEF=Xx°, KX,

In the figure below, AABC is an isosceles triangle, AB=AC , ZA=76°, BD =BE,
CD=CF.If /DEF:/DFE=7:9, Z/AEF =x°, find x.

A

BIIAZEERATSRES 4
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17.

18.

19.

20.

BIIAZEERATSRES

BnA—A EEH, CHEAERFZAE 2017, EFN R HLIANFHFQHFn
PRI —AS, N HIAERF?

Let n be a positive integer. The sum of the digits of n is 2017. If N is the smallest among
all the integers n that satisfies the given condition, how many digits does N have?

TEHY, MMBCRAA=ZAMN, ZLARALA. MEZBC#H P L, L BAM=60. *

AM =15, AC=18, Kk 120 o
cosé
In the figure below, AABC is a right-angled triangle, ZA is aright angle. M is the midpoint
of BC, ZBAM = 6. If AM =15, AC =18, find —20_
cosé
A
0
B M C
% S = 1 SKLSJ )
1 2 3 4 5 4 3 2 17
+ + + + + + + +
2013 2014 2015 2016 2017 2018 2019 2020 2021
1 .
WS35 7 5 1 3 2 1 sk
+ + + + + + + +
2013 2014 2015 2016 2017 2018 2019 2020 2021
. 6
K L(\@ +1) J
Find L(\/g +1)6J.

!
(6]
=



2017 F A AP FRF LR ik

F20ER 2B, P&, 65,
Question 21 to Question 25, short questions, each question carries 6 marks.

2 2 2
21. Ex, y, 71 AFEHEHFxY " =64, a‘ix?+y7+%ﬁ©ﬁd~qﬁ‘éfﬁo

If x, y, z are real numbers such that x*y*z® =64, find the minimum possible value of

2 2 2
X z
.y,

2 4 3

22. THY, =ANF¥EARLY., ZHACDEEXABEZMER, XS AN Nt @R,

S, R VA% f5 CD 4 L7249 1 49 @R ;krzsleo

2
In the figure below, the three semi-circles are mutually tangent to each other. The line
segment CD is perpendicular to the line AB. Let S; be the area of the shaded region and
120le

2

S, the area of the circle with CD as diameter. Find {

D

23. ©4alog, p =log,, q=10g,s(6p+q)- %%zx, K [10x ],

Given that logg p = log,, g = log,;(6p+q). If %: x, find |10x .

-
o
=

BIIAZEERATSRES
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24, THY, AABCRFE=/AN, AB=AC, DALBEACZ L®£Z, 3 AD 5CD
4K F AR B, BD®=85, K AC KA KT AREAL,
In the following figure, AABC is an isosceles triangle, AB=AC . D is the foot of

perpendicular from B to AC . If the lengths of AD and CD are integers, and BD* =85,
find the minimum possible length of AC .

A

25. sK1000...0001 &9 g /) 89 .E 1 A o
2016 4~ 0

Find the smallest positive prime factor of 1000...000 1.
2016 0O's

262308, FEM, FH8%5.
Question 26 to Question 30, short questions, each question carries 8 marks.

26. e FE P, ¥£7 % ABCDW R F AN E/AL x4 b, B AN EAEEKy=48—x°
Lo KEAKF AR KT AL @AR,
As shown in the figure below, two vertices of the rectangle ABCD lie on the x -axis, and
the other two vertices are on the curve y =48—x?. Find the maximum possible area of this

rectangle.

i
\l
=

BIIAZEERATSRES
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28. 1

29.

30.

BIIAZEERATSRES

CEX, YyAEHA(Y)=(0,0), £

12x% +6xy +6y*
fxy)="2, 0
X2+ Xy +y
a9 3R K VT Re i,
If x, y are real numbers such that (x, y)= (0, 0), find the maximum possible value of

2 2
f(x, y): 12X +6Xxy + 6y

X2+ Xy + y?
g T e 30" +15" o
Bn & EHEK, k)LAn:T, H P nl=1x2x3x...xn, KL A AR KNG
&,
e . 30" +15" .
Let n be a positive integer and define A, =T,Where nl=1x2x3x...xn. Find the

value of n when the value of A, is largest.

Crm—=AB=AKAa, b, ¢, L£Fa, b, cHMAKK, L=ZABHEAKEP
NELE, BAREAANTFTELE, EPP=2A, KAMKKTHRAA,

Given that the three sides of a triangle have lengths a, b, c units respectively, where a, b,
c are integers. If the perimeter is P units, the area is A square units, with P = 2A, find the
largest possible value of A.

P& n AT 1000 69 E 4 B on" + 15T LAk 30 1%, K n &9 KT Aefh.
Let n be a positive integer that is less than 1000 such that n" +1 is divisible by 30. Find the
largest possible value of n.
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=



