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2. Fobdg st
3. st—FF 4, H-AEF ] 5
A0 BEE: BA R R ReAR , —E T KA
***INSTRUTIONS*#*
1. Calculators not allowed.
2. Logarithm table is not to be used.
3. 4 marks will be awarded for each correct answer and 1 mark will be deducted for each wrong
answer.
4. (Ey***indicates “none of the above™.
1 1 1 1 1 .
1. EL‘S=(l——)(1——)(1_n~—)...(1— )(1— ) £S.
é:p 22 32 42 9982 9992 %
: 1 1 1 1 1
Given that S = 1—5—2—)(] *“-é*i") I*Z—Z—) e (1— 9982 )(1—W)Jﬁﬂd S.
Al _lw B. i C. _4% D. _50_0 E. k%
999 999 999 999
2. v 100 # 999 i% 900 M=z, A F I AH, KENAMFXALRT 14
Among the 900 three-digit numbers from 100 to 999, how many of them the sum of the three
digits is not larger than 147
A. 450 B. 470 C. 485 D. 490 B, ¥®#
) L n? =12n+2020 )
3. RBATREFXL ) W PR EHn L e
(2n-33)(n-1)" (n+5)<0
Find the sum of all the integers » that satisfy the system of inequalities
nt-12n+2020
(2n-33)(n-1)" (n+5)<0
A. 83 B. 79 C. 72 D. 66 E. R
E
4. 4o® 1 575, ABCDEEFGH & —i % 54, ACEG Z—E ]
1
M R. RIFHEE@HRGIERZ L, G
As shown in the figure 1, ABCDEFGI is a cube, ACEG is a ;
regular tetrahedron. Find the ratio of the volume of the cube to v o2 C
the volume of the tetrahedron.
A 8:1 B. 6:1
C. 4:1 D. 3:1 A



F f(x)=2sinx +3sin(x+90°) 4 F A, FF0°<x<360%
Find the maximum value of f(x) = 2sin x + 3sin( x + 90°), where 0° < x < 360°.

A S B. 13 C. 3 D. 2 E. ¥+

B 2%, /BACAEA. Bdw AB=7, AD=9, 3 5

BD=5, AC=12, KAADC # &#.
In the figure 2, ZBAC is a right angle. Given that 7

AB=7, AD = 9, BD = 5, AC = 12, find the area of 9

AADC.

A. 45 B. 48 A 12 C
C. 42 : D. 54 w2

E. *** Figure 2

. WwB3pTE, A, CHRELEFEN INEL; B, C
HEAERATHE L. ARSI TEC. ABARA
B ¢ m%e R BC#K. A
As shown in the figure 3, the two points A, C lie on the
circle with radius 9; the two points B, C lie on the circle

with radius 7. The two circles are tangent to each other A B
externally at C. AB is a common tangent of the two A 3
circles. Find the length of BC. Figure 3

A. 10 B. 323 C. 314 D. 12 E. #s

L FWAEA, SHAELZAMNKEEES E L 2, 30 4 5. 6 PHILP AT, KW
AW R FE TR MIBE.

There are four students, each randomly writes a digit among 1, 2, 3, 4, 5, 6 on his own piece of
paper. Find the probability that the digits written by these four students are all distinet.

5 1 1 2 '
. = B. =~ C. = £ *k %
A 18 3 2 b 3 E.

g 4o f(x)=3g(x)-4h(x)+10 , E g(x) 5 A(x) R &, B og-x)=—gkx) ,
h—x)==h(x) o & f(x) A[0,0) RE#HFNER-T, E ) E(-, 0)EHMEX

fo
Given that f(x) = 3g(x)—4h(x)+10, and g(x) and A(x) are odd functions. Namely,

g(—x) = -g(x), h(—x) =—h(x). If the minimum value of f(x)on the interval [0, w)is -9,

find the maximum value of f(x)on the interval (-~ o, 0].

A9 B. 19 C. 24 D. 29 E. #%%

-3 -



10.

1.

12.

13.

14.

1.

#LALHTTTaTTh #6348 99 #rk, K3a+b 2 i
If the seven-digit number 77747746 is divisible by 99, find the value of 3a+5.

A. 16 B, 24 C. 28 D. 34 B, st

2y (3=1) +(p-5) +4(5+2)7 + (3= 1)) WRME, RFxfoy REK
Find the minimum value of\/(x—i)2 +(y-5) +\/(x+2)2 +(y—-1)*, where xand y

are real numbers.

A. 4 B. 26 +4/5 C. 7 D. 5 B, ##x

o B 4 75, ABCD 2y —wii#. AC5 BDALT E
24 AABE 5ACDE 89 &Re My 4 & 9, KW
ABCD # @ R 69 &) 7 §8 48,

As shown in the figure 4, ABCD is a quadrilateral. AC and
BD intersect at E. Given that the areas of AABE and ACDE

are 4 and 9 respectikvely, find the smallest possible value for D A 4 €
the area of the quadrilaterai ABCD. Figure 4

A. 24 B. 25 C. 26 D. 27 E. **%

& 2 4.0,,85, 05,0y A — A~ F OE & 7, E A

Ay + Ay + 0y .+ Aogpy +agys =1098 0 Ka, +ag + ay + ...+ Gypps + Goper o
Given that a,, a, .a;, ..., @y, Qa3 15 an arithmetic progression (A.P.) with sum

ap + Ay +ay + .+ Aygy F Ay = 1098.ind @, +ag Foapy ..+ Gagps T Appp7-

A. 549 B. 548 C. 547 D. 546 - E. **#

Eh &R, alf)=100, A, B & C AEH=ZAFE, nla)=44, nB)=26,
n(C)=60. £n((AUB)AC)#RNTEA

Given that & is the universal set with n(g“)zIOO. A, B and C are three subsets of £ with
n(A)=44, n(B)=26 and »(C)=60. Find the smallest possible value of n( (A WB)n C).

A 0 B. 4 C. 24 D. 30 E. wwk
1 ~ 2 o],
o = a SR é‘ o
&8 7] N A + 1 + + ) . 1 KT S 69 F R
1981 1985 1989 "~ ° 2009 = 2013
Let § = 7] T 1 i i Find the largest integer that is smaller
1981 1985 11989 " T 20090 © 2013
than § .
A. 54 B. 55 C. 56 D. 57 E. =

4




16.

17.

‘18,

19.

20.

Chmg H—ETH HAAM T ¥, DA—RAK 13 FREREY, Ba+22l=b, £
Ja+b 6544,

Given that a is a two-digit positive integer divisible by 7, b is a positive integer divisible by 13,
and a+221=>5. Find the value of 3a+5b.

A. 481 B. 494 C. 385 D. 598 E. s

F O SR, A 13, 18, 20, 24, 25, 33, 37, 39 & 41 FHER. B —EBRH
B A, FHEEN8&454%4 B, CAD=ZA, EB, CRADFHSEFHHBEFTHNLY
2:2:3, RAED B A ERERE

There are 9 boxes of candies that contain respectively 13, 18, 20, 24, 25, 33, 37, 39 and 41
pieces of candies. One of the boxes is given to A, and the remaining & boxes are given to B, C
and D. If the ratio of the number of pieces of candies obtained by B, C, D are 2 : 2 : 3, find the
sum of the number of candies obtained by A and D.

A. 125 B. 126 C. 127 D. 128 E. s

Crafr fRFE XA’ —2x—5=0 8B A0 B9 KA, Ko +1018 6948,
Given that aand £ are the two distinct real Toots of the equation x* —2x—5=0, find the value

of a® +1014.
A, 342 B. -62 C. 202 D. -202 B, F¥k

Tdr R R LIFF @ EHRRRE XS] 2 |+4] y[<15 60 EAFAALG B RARARKHGE

49 8 #Ro
Given that R 1s the region on the coordinate plane consists of the points satisfying the inequality

3 I x |+ 4 | y | <15. Find the area of the largest circle contained in R.

A. Sw B. 8z C. 9% D. 12z E. =#%

lhy

B 5 HF, R AW y=10x-x" 5 L&
y=hkx P B ARG XE, R —MH ALK y=kx,
x BAWEy=10x-x"FTH RO K. O R
5 Ry o9 ®mBRZIL A 64:61, Kk

As shown in the figure 5, Ry is the region bounded
by the curve y =10x —x* and the line y=kx, Ry is
the region bounded by the line y =kx, x-axis, and

the curve y =10x~x*. Given that the ratio of the B S
areas of R; and Ry is 64:61, find the value of £. Figure 5
A. 2 B. 3 C. 4 D. 3 E. *%*




21.

22.

23.

24.

25.

26.

F 12 4 x% x84 x? 1t x4 12+ x + 1 BRI & 2o
Find the remainder when x'28 + x% + x% + x® + 1 isdivided by x* + x* + x> + x +1.

A 0 B. 4 C. *+xt+x+1 D. x*+x*+x+2 E. *%*

S 2B R SRR A - 620 Axr =0 W TR, K- s R
X

If xis a real number that satisfies the equation x* —4x* —62x* +4x+1=0, find the smallest

value of x—l.
x

A2 B. -2 C. -6 D. -8 E. ###*

o, bRAEKASNEL3E -2a% +a-4=0K4b>+2b7 +8b+24=0, Rab A 4E o
If @, b are teal numbers satisfying 3a® —24* +a-4=0 and 4% 4 2% +8b+ 24 =0
respectively, find the value of ab . '

A2 ' B. 1 C. -1 D. -2 E. ***

5
2 pF(3+2V2) 6 R K,
Find the largest integer that is less than (342v2)".
A, 6723 B. 6724 C. 6725 D. 6726 E. #%#

x| AFRKF 8B AEY, o0 [37]=3, [3]=3. eFEX

3x X x
— |+ =+ — =X
BRENT
R FEINN L EHA S PA?
Let |_x_| denotes the largest integer not larger than x. For example: L3.7_I =3, |_3_l =13 . Given the

3x x X
it — | =x
5 3 14
How many positive real numbers satisfy this equation?

A, 209 B. 210 C. 420 D. AR % infinitely many E. *%*

equation

£H R FR AN —dx + 1+ V6x? +1 =2x? +x +/5x #9FTH R x Zfno
Find the sum of all the real numbers x that satisfy the equation
V822 —Ax +1 4+ ~6x7 +1 =2x +x ++/5x

A 0 B 2 c L D. 2 B

6 "8




" ws= AL A2)e 2 25), [26) 40
AT M_f{9)+f(9j+f[9j+"'+f[9J”[9J it

Given that f(x) = o ?:27 . Find the value of § = f(é} + f{%) + f[%) .+ f(%] + f(?j

Al B. 2 C. 13 D. 26 E, %%

BB IS BB RE S AR 5 AMNE, BFR)DY 3 ANEEALARYHSH
Do FEA % A RFE 5 %D

A father has 15 pieces of identical candies to be distributed to his 5 children. The 3 younger
children should each get at least 1 piece. How many different ways of distribution are there?

A. 3876 B. 1820 C. 969 D. 560 - B, #x

CRER RN log, x+8log 3=6 WA A x X e,
Find the sum of all the real numbers x that satisfy the equation log; x+8log,3=6.

A 4 . B. 36 C. 90 D. 246 E, %

2 2

B, v,z REKAHE §—2+%~+22 —1, #x'yz# %KM,

2 2

Given that x, y, z are positive numbers satisfying ;C—2+“%+z2 =1, find the largest value of
x*yz.
A3 B. 6 C. 12 D. 24 E, *x*

e B 6T, A, B, C, DmigEE L, E % AC 5 BD
s, e BC=CD=BE=4, AE=6, £ CE+ED.
As shown in the figure 6, A, B, C, D are four points on the

circle. E is the intersection point of AC and BD. Given that
BC=CD=BE=4, AE =6, find CE + ED.

A5 | B. 6
C. 7 D. 8
E. & &k

_ —x—, x#0 .
.aéenf(x)—{e*—l . RO,

I, x=0
e # ()
Given that f(x)=4g 1> *7° . Find f'(0).
1, x=90
A0 B. —1 C. 1 D. —% B, wxx



33.

34.

35.

. 27 47 Tt 2010m 20127
K cos + €08 +¢os + o cos co o
2013 2013 2013 2013 2013
. 2m T 6n 2010m 2012%
Find cos———+cos +C0Ss + o cos 4+ oS .
2013 2013 2013 2013 2013
1 1 .
A0 B. — C. —— D. -1 B, k¥
2 2

2

) |
g_c>0ﬂ_ﬁﬁy=2x+cmrﬁ%Jrlg-:w;&mg%ﬁ W5, Koo #9ih,

2 2

If ¢>0, and the shortest distance between the line y =2x+cand the ellipse %-k%—:I is

245 , find the value of c.
A. 10 B. 12 C. 14 ‘ D. 15 B, *E*

A, B, C, D, EAASm—FEME, Thn

# A%, HBALKCHELE;

EBRE, MATHERCHE,

#FCHEE, IBREE;

% CTF£, B DFE;

ZE3%, WAHFRHECREFR,

Z#ERAF%, N BFE,

A, B, C, D, BEREAY, HE IV AHRE?

Five persons A, B, C, D, E take part in a lucky draw. Given that:
If A wins a prize, then B wins a prize or C wins a prize;

If B wins a prize, then A does not win a prize or C wins a prize;
If C wins a prize, then B does not win a prize;

If C does not win a prize, then D wins a prize;

If E wins a prize, then A wins a prize and C does not win a prize;
If E does not win a prize, then B wins a prize.

Among the five persons A, B, C, D, E, how many of them win a prize?

A5 B. 4 C. 3 D. 2 E 1




