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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 ~~
EEHREF, [X]RTDTRET xR REH,
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 BREXIN—WRHTRAWKGE LR, BRI 40 20%F B I RHET, LEREH

B, MNETHIRMIILE Z L NGNS o

Hui Lan bought a pair of shoes and put them on sale in her shop. Later she sold that pair of
shoes with 20% discount off the marked price. She neither got any profit nor suffered any

loses. The marked price of the shoes is higher than the price Hui Lan paid for it by

A. 16% B. 20% C. 24% D. 25% E. 30%

2. “Firwia# ABCD ¥, £A=120°, AB=3, AD=5, #/(A-F{rwilf ABCD 42

WAt A K, K2,

In the parallelogram ABCD, #A=120°, AB =3, AD =5. If / is the length of the shorter

diagonal of the parallelogram ABCD, find ¢2.

A. 18 B. 19 C. 34 D. 49 E. 50
23.2x0.049 ..
3. FEx=—"T", THHR—AKKZELX?
= 0.0031 T VAR — AR R AR
If x= w which of the following number is closest to x ?
0.0031
A 3 B. 33 C. 333 D. 3333 E. 33333
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4, FIAEIEA09:00, 2413 B E &4 ABFE]?
If the time now is 09 : 00, what is the time 2413 hours later?

A. 22:00 B. 10:00 C. 13:00 D. 1:00 E. 21:00

5. k1+2-3+4+5-6+7+8-9+...+100+101-102 ,
Find1+2-34+4+5-6+7+8-9+...+100+101-102.

A. 1680 B. 1683 C. 1751 D. 3468 E. 5253
- 1 .
6. Ex=1+ i , KXo
2+
1
1+
1
2+
1
1+ 1
24+ —
1 )
If x=1+ 1 , find x.
2+
1
1+
1
2+
1
1+ 1
24+ —
A \/72+1 B. \/§2+2 C \/§2+1 D. \/§2+2 E \/§2+1
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7. W THET, —AWHZ—EEFRBERLRIER—AREFGEBE, SME Tt
b 5&Z[ MR ARO, Ksin?0 .,
As shown in the figure below, a cardboard of the shape of a quarter circle is folded and
glued to form a birthday cap. If the angle between the axis of symmetry and the slant height
of the cap is @, find sin?@.

Wk

8. —RHERTHAH INERES, MAREGHELAE, BRARLF INMEGELER
Fo XE, KRBRAZZARNEZTABE MK, XTRKKREAFEZAF, A
ZRAEAAE, WwRUMNZAZEFLRRNIES LMK, WAV JUAP 7 & TR F 420K
HIES?

A supermarket has 7 checkout counters. All these counters accept cash, but only 4 of them
accept credit cards. Ai-Wen, Bing-Bing and Chun-Lan finished shopping at the same time,
and they want to check out. Ai-Wen and Bing-Bing can only use credit cards, whereas

Chun-Lan can only use cash. If they want to choose different counters to check out, how
many ways can they choose their checkout counters?

A. 126 B. 120 C. 84 D. 60 E. 30

BIIAZEERATSRES
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9. TE+, AB=BC=CD, /B=84°, /C=60°, K «£D.
In the figure below, AB=BC=CD, #/B=84°, Z/C =60°, find £D.

B C
84 60
D
A
A. 128° B. 132° C. 134° D. 136° E. 138°

10. #5000 =1x2x3x...x500 A 7" ¥, Kk #95% KT AL,
If 500! =1x2x3x...x500 is divisible by 7%, find the largest possible value of k .

A. 82 B. 81 C. 71 D. 94 E. 91

FILER 204, REMA, 455,
Question 11 to Question 20, short questions, each question carries 5 marks.

11, & x, yRANFERORFELx=y. %x+§:y+g, KXY o
y

Let x, y be two nonzero real numbers such that x = y. If x+g = y+g, find xy.
X y

12. A—REHRILEF, ZHREZ2H9RRKIp K, FH—XIZT 30K, A 60%4 2
SERIBAFF, 40%49 3 0 RXAFF, Flb—EZHIFILH?
In a basketball game, Yen-Chang only attempted 2-point shots or 3-point shots. If he
attempted 30 shots, 60% of the 2-point shots are successful, 40% of the 3-point shots are
successful, what is the total points he scored?

BIIAZEERATSRES 4R
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13.

14.

15.

16.

BIIAZEERATSRES

HEIAEHNHELRF K |n-4|+|n-8]|<24?

How many integers are there that satisfy the inequality [n—4|+|n—8|<247?

THE+, AB=AC=1, DE/BCHDE:BC=2:3, PR&AKDE L#y—%, HZ&CP
5A%BPMEKEH,> MK ABEAC TG AH. i%ﬁCZHO o

In the figure below, AB=AC =1, DE//BC and DE:BC=2:3. P is a point on the line
segment DE . The extensions of the line CP and the line BP intersect AB and AC

respectively at G and H . Find %jt&
BG CH
A
G
p \H

T N=9x99%x999x%...x 99---9 , Kn¥y®E ={2&F,
20174~ 9

Let n=9%x99%x999x...x 99---9 . Find the last three digits of n.
%/_/
2017 digitsof 9

SFHEEGE K, XC AR X +y?+kx+ky—2k—10=0, F3+F4EFTk, BEC, #
AT EARB, dRZEKABMK, Kd°,

For any real number k , let C, be the circle x*+ y* +kx+ky —2k —10 =0. If the circles C,
passes through two fixed points A and B for any values of k, and d is the length of the
line segment AB , find d?.
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17.

18.

19.

20.

xS %%%A:{%: a, b 2 100 49 E A # B alﬁbﬁlﬁ}j‘ﬁ.’.éﬁ%ﬁ‘zﬁvo £[S]

Let S be the sum of the elements in the set

A= {% . a, b are positive factors of 100, and a and b are relatively prime} .

Find [S |.
1 1 1 1 .
%S, = , K lim (360S, ).
B T 2% 2x3x5  3x4x6 +n><(n+1)><(n+?>) T\nm( )
If S, = t 1 1 oL L , find lim (360S,).
1x2x4 2x3x5 3x4x6 n><(n+1)><(n+3) n—oo

KW || x|+ |y =357 & B K38 @R,
Find the area of the region enclosed by the curve \/m + \/m =3.

o

€ 4n-F 17 w94 5 OABC #9 2 F = ANTH % %4 0(0,0), A(36,84) Z B(h, k), ¥ h, k%

B, KFATwai A OABC 9 AR 69 51 /)N T AR AL

Given that three of the vertices of parallelogram OABC are O(0, 0), A(36, 84) and B(h, k),
where h and k are integers. Find the smallest possible value of the area of parallelogram

OABC.

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

21.

22.

23.

BIIAZEERATSRES

TEY, A TANAESEXZKAAB L, 5ARAEALKCDLE, H+.5CARAFEEANG S
B LA RTARS TATRR G =AH?

In the figure below, there are 7 points on the line segment AB , and there are 5 points on the
line segment CD. C is the intersection of the two line segments. How many distinct
triangles can be formed from these 11 points?

HH VM EEK(a,bc)HEATHEM: abbcayAsHa+b+c=45,
How many triples of positive integers (a, b, c) satisfy the following conditions: a is a factor
of b and c,and a+b+c=45.

Ka, a,, a, ... A® 0, 1, 2, 5, 6, 8, 9 XEANHFAAMIE R 4

WA KRHFIATA R #K I a=0, a,=1, a;=2, ..., a=10, a, =11,
8.10=12, «e.0 }]EaZO]J é"jﬂ%}éi'{i&k o

Let a,, a,, as, ...be the sequence of nonnegative integers formed by the 7 digits 0, 1, 2, 5,
6, 8, 9, arranged in ascending order. &, =0, a, =1, a; =2, ..., a3 =10, a5 =11, a, =12,

.... Find the last three digits of a,y; .

i
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24. E X, Xy, Xg, X4, X5, Xg AFIHEHA

25.

X, +4Xy +9X%;3 +16X, + 25X%5 + 36X5 =30
4%, +9X, +16X; + 25X, + 365 + 49x%; =100
9%, +16X, + 25%; + 36X, + 49X; + 64X = 250

K 16% + 25X, +36X%; + 49X, + 64 X5 + 81X, AI1H
Let X, X5, X3, X4, X5, Xg D€ real numbers satisfying

X, +4Xy +9X%;3 +16X, + 25%5 +36X5 =30
4%, +9X, +16X; + 25X, + 365 + 49x%5 =100
9%, +16X, + 25%; + 36X, + 49X; + 64X = 250

Find the value of 16x, + 25X, +36X; + 49X, + 64x; + 81X;.

% S=|n-1]+2n-2|+3n-3|+...+20|n-20|, H¥FnREEH. KSR TR

Let S=|n—-1|+2n-2[+3n-3|+...+20[n—20|, where n is a positive integer. Find the

minimum possible value of S .

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

26.

BIIAZEERATSRES

C4a, b, x, yAFHKHE
ax+by=2
ax’ +by? =3
ax® +by* =4
ax* +by* =7
K ax® + by’ #91#.
Giventhat a, b, x, y are real numbers and
ax+hby=2
ax*+by*=3
ax® +by* =4
ax* +by* =7

Find the value of ax® +by°.
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27.

28.

29.

30.

BIIAZEERATSRES

En=1+11+111+...+111. 111, M EHKn ZAH Uz £ 1?
2016 1~ 1

Let n=1+11+111+...+ 111...111 . Then how many digits in n are equal to 1?
%/_/
2016 digitsof 1

EX, y, tREHBEXx+y+2=6, KxPy*z 8% KT AL,
If x, y, zare positive numbers such that x+ y+z =6, find the maximum possible value of

xy%z.

EnREES, A fn)ARFEHEES, Bl TQ)=1, f(2)=1, f(3)=2,

(9" ~()"
- |3 +1+ 3
f4)=2%. £ .

")

If n is a positive integer, let f(n) be the positive integer closest to Jn . For example,

f(n) ~f(n)
F)=1, f(2)=1, f(3)=2, f(4)=2. Find z@ +1+@ .

)

F BT B RmA A

(@ n A& F 1000 &9

(b) n"+1% 66 69424k,

X ARG B o AL

Consider the following two conditions:

(@) n is a positive integer that is less than 1000.

(b) n"+1 is a multiple of 66.
How many positive integers n satisfy both these conditions?
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