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Elghteenth IMC International Mathematics Preliminary Contest (Taiwan)
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1. % a=197"+197x6+3’ > b=206x194 > ¢=200°-3* > BT 7|5 Bl a ~ b ~ c = He~ /| B
f2 > = F F?(A) a>b>c (B) a>c>b (C) b>c>a (D) b>a>c

<f%+47>

a=197% +197x6+3* = (197 +3)* = 200°

b =206x194 = (200+ 6)(200— 6) = 200* — 36

c=200*-9
c.a>c>b o EB-
20 2 ﬂ\ %’j&. v 'Qr' v @A—J )} ’ ('- = ‘_: -_,;ﬂ::’u
g5 0 2472 (A)60

2. ”ﬁ— kg kR DR AB
FAC % 60 24 > BIpt-k P HE 4 enE B OB A
(B)80 (C)100 (D)120
B2k OA=X 2 4 » f]OC =0B = x+20 a7 TN
X2 4607 = (x+ 20)°
.. X% +3600= x> + 40x + 400
. x=80 > 7] OB =80+20=100 - if C -

103-81  _,
B =? (A)97 (B D)1
3 (10% +9)x 106 (A7 (B)%8 (C)99 (D)100
<f%47>
F =103 x*-81 _(x2+9)(x2—9)_(x2+9)(x+3)(x—3):)(_3:100 JED -

(2+9)(x+3) (X*+9)(x+3)  (X2+9)(x+3)
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4. ”ﬁiq“§+3+g+6 ;+9 30§20 A % BT R YRR )
X X X

(A)2++3 (B)4++/3 (C)6++3 (D)8++3

<fzt5>
X+3 X+6 X+9
(o D+ D+ 1) =0
2X 2X 2x

+ + =0
3-x 6-x 9- x
2x( 1 1 )_

3—X 6 X 9 X
2X[(6—Xx)(9—x)+(B—X)(9—x)+(3—x)(6—x)]=0

2x(x2—12x+33) 0
X=0& X=6++/3 » 5213 8=x=6++/3 » Z Co

5. Arrange the black and white chess pieces in the pattern on the right. When there are 12
pieces on each side, how many more black chess pieces than the white chess pieces? (A)9

(B)10 (C)11 (D)12 OoN JOX O
<f#7> L N NON NOR
6 ¢ =1+5+0+13+17+21 OO0 @O
2 4 =3+7+11+15+19+23 0000
40 £ =(3-1)+(7-5)+(11-9)+(15-13)+(19-17)+(23-21)=12 » :¥ D « CO0O0O0

6. [Pit AR KT - LRI FP N ma TR A

£7Ar s e ;TJ'EHJ:-*%? (2 7)ot 2 e S S T > e

+ B#r7 0 BAlm=?(A)9 (B)10 (C)11 (D)12 )
<fzir> ﬁ i L .
% y=ax+b EIED
{8:3a+b_)a:_1 b=11
7=4a+b

Plans] sl y=—x+11> & » (0, M)
C.M=0+11=11 > E C -

7. 4+ B> E>325,ABCD ¥ 'E8-%4.BC_ > * AEL A /BAC°% BE=4 p
AC=15 > 8] AAEC 5 4 5 2(A)30 (B)32 (C)20 (D)10

<fatr> A D \

5 E 211 EF L AC

AE % £BAC ;4 1 ) |
- BE=EF =4 ) ﬂ
S.ANAEC fg =15x4+2=30 5 ¥ A o
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8. %2, ABCD ¥ » AD//BC » AD=6 » BC=11' CD=5 * /B=50° >
F«D=? (A)100° (B)105° (C)110° (D)115° [,

<f%+47> B 17 C

# D 21+ DE // AB

BE=AD=6 , CE=11-6=5

/CDE = /CED = /B =50°

« AD//BC _. ZCED = ZADE =50°

. ZD=50°+50°=100° - ¥ A -

B E 11 C

9. 4 W% AB//FG/IDC » % AE =20 BE =5+ CD =30 | FG =2(A)10
(B)12 (C)15 (D)20
<frti>
ANAEF ~ ACDF
(1) ZAFE = /DFC
(2) ZAEF = Z/FDC
S.AAEF~ACDF(AA 4p 12)
EF 258 _B6_2
FD 3 FD GC 3
— 3x5+2x30

SFG=——"—"=15 % C -
2+3 =

10. In class, May took a blue wood chip and a green wood chip.gof the blue wood chip and

%of the green wood chip were overlapped and bonded. Finally the wood chip is length of

280 cm. What is the length of the original blue wood chip? (A)160 (B)180 (C)200 (D)240
<fi#t7>
FdAEl  EHp=5:3; % £ AEd=1:2
Fertl £ 9 AL

5

3
1 2
5 3 6
.280+(5+3+6)x8=160 » iF A

11 4o+ B > & +F 10pF > [ RE P L 522082 > 37T
AP FE L8 EFAKP BAKRIApLTE > B T/

SE R LS 29?2(A)M (B)YI0 (C)5 (D)Vi2
<f%47> /,
B L x 2 x AR SBR

X*=2x8—> X=H44(B~1 #K) » F Ao
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12. 4% B » Z/A=,/D=90° > AB=100 °* ZACB=63° > /DCE =27° » AC

£ =2(ten63° =2) (A)18 (B)20 (C)22 (D)24
<fz 47>
ANABC ~ ADEC
(1) £BAC = ZEDC

9)£BCA = ZCED = 63°

.".AABC~ADCE
tan6ge_ AB 100 5, 100 5= oo
_ Ac Ac”TAc T
» AC : CD=5:450: CD=5:4 > CD=40
tan63°=C=D=4=O : 2=4_O » DE=20 % B -
DE DE DE

13. 4r® > =AABC ¥ » % AH=12> BC 30> —Ep\#:;r lF]mEﬁ‘_DE
/BT > pIp 2 P ig=2(A) 2 @) 2 (©) 2 (D) 2

<)§’*’H>
AADE~AABC
Bk X fm=r
12-r 2r
12 30
20

yE Do
3

r=

14, 4+ B » »CD : BD=1:3> DF : AF=1:2> Q| AE : CE=?
(A)2:1(B)3:2(C)4:3(D)5: 4

<f47>

i D 2t DG//BE » 2 AC ** G g

" DG // BE

.GC : EG=CD : BD=1":3

""AE : EG=AF : DF=2:1=6: 3

C.AE : EG : CG=6:3:1

> AE : CE=6: (3+1)=3:2 i B -
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15. Acircular mirror dropped to the ground. This mirror shattered into

several pieces. One of the mirror fragments is shown on the right. M is

the midpoint of AB. N is the midpoint of AB. Then AB =24, MN =8, A

what is the original area of this circular mirror? (A)144~ (B)169~ (C)

1967 (D) 2257 N
<f%+47>
% % 7 OB =X
71 OM =(x-38)

B

. N
A B
CoXP=(x—8)? +12°

P15 44 =13x13x 7 =1697 - % B -

16. & (3% +ax—6)(2x° +x—1) =6x" +bx’ +cx* —2x+6 > K atb+c 2. E? (A)-24 (B)-26 (C)-28
(D)-30

<f%47>

X3 % #e=3x% - X+ 2x° -ax = (3+2a)x* =bx’

X2 ir1 % #=3x" - (<1) + 2X° - (—6) + ax- X = (-3—-12+a)x* =cx*

X ik fc=—6Xx—ax=-2X » a=—4

. b=3+2-(-4)=-5 » c=-3-12+(-4)=-19

Ala+b+c=(-4)+(-5)+(-19)=-28 » % C -

., . ., 4x1 4x2 4x3 4x88 4x89
17. =7 | B A 0 R () 4+ F(— )+ F(—) ., =? (A)44
f(x) ? Hox ) Hic ]l\f(8 )+f(89)+f(89)+ + f( 39 )+ f( 89) ( )
(B)45 (C)89 (D)0
<jz 7>
4x1 4x2 4x22 4x23 4x24 4x44
[f( ) (89)+ ------ ( )] [f( ) f( 29 )+t F( 29 )]
4><45 4% 46 4><66 4><67 4%x68 4% 88 4% 89
+[f( 89 )+ f( ) ------ f( )] [f( ) f( 89 )+ f( )] f( 39 )
—[@ @ —] [@ @ ..... —] [@ @ ..... —] [@ @ ..... +£]+O
1 1 (1+88)><88 T A
= (1+2+3+ +88)_89 B =44 > E A
o L A
18. 4+ @ * AABC ¥ » AB=AC » £ BC>AB » foxhj [? //\,\
(A) 0°<x°<60° (B) 30°<x°<60° (C) 0°<x°<30° (D) 60°<x°<90° p=<— =

<f%47>

0°<j& & <90° <> 0° < X° < 90°

BC > AB=> /A> /C > 180-2X > X
..180>3x » 60> X

C.B0°>x>0° 0 :E Ao
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19. 4B *77F > 5 AB=AC=6 > * AP=4 > K AD=? (A)6 (B)7 (C)8 (D)9
<fiz7>

#4:BD » AADB - AABP

DO A=,2=/3

2) ZBAP = /BAD
.AADB~AABP(AA #p i12)

B3k PD =X
6:(x+4)=4:6—>36=4x+16 > x=5
" AD=AP+PD=4+5=9 » £ D

20. As shown in the figure, AB is the chord of the great circle in two
concentric circles. AB crosses the small circle at points C and D. If Q
AB =16, CD=12 and the string center distance of AB is5. Whatisthe | ;
area of the annular area enclosed by the two circles? (A)20x (B) 24~ v
(C)28r (D)32x

<fz{7>

@4 A0 ~ OC » irOM L AB % AB M 2
.OM =5 - AM 8 CM =6

.'.OA =AM +OM =64+25=89 A B
oA, N
P 0C =CM +0OM =36+25=61

875 4#=0A 7-0C 7=(89—61)7=287 » i C -

21. 4r®l> A~B~C Dz Z-£ - H ¥ AD//BC > ¥ AB=5> AD=3 > BC=9 > #AB ¥ CD
ut £ 4p 3 E 0 BIAADE & £=? (A)2 (B)3 (C)4 (D)6 E

<jzi7>

B AE =X {I% TR

AE_AD  x _3

BE BC x+5 9

FAADE 1% =/2.5% =152 =/4x1=2

#/A\ADE g f§=3x2+2=3 > i£ B

22. ABCD % FIp 42 £25 > /P=46° > £/Q=36° » RAC AR BKE S "7
(A) 49 (B) 82 (C) 51° (D) 72°
<fz47>
""ABCD % FIp #7 i#£9)—> /B+./D=180°....D

v /B+/C=180°-36°=144°....2)

v /C+/D=180°-46°=134° ....(3)

1D-@): £B-£C=180°-134° = 46°
(2-@)+2: 2xLC=144—46° s LC =49 > F A
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23. MR- 2 v I }?ﬁ
P TR TR, ket 4 48

o B Ae BT o B A KRS O~ Rk o
:wzaéfvmr-wr-@r(m—

L)

%.

N
h

<fiz7>

rFEE=A~B~C-~D

EFARERFHG CR™;BAE™Hs D&
hE B 1 4x2x1x1=8

i %, ik Ax3x2x1=24

WL R 0 RIRG SMER 0 B F - BEE § L THEE ¥

24. PRI HE kE B b g T U E 12 B0 & 28 'E‘*ﬁ";‘ B4R 5 bk
CZARERE o FREEAE M B R E R S B?(A)9(B)L0(C)7 (D)8

<fz{47>

12x \=28x[_|=42xvx ¥ [12,28,42]=84

A=T[=3>[]=2

Pl 84+(7+342)=7 > £ 8 7T » E Co

25. A bottle of beverage has two parts A and B. Part A is a cylinder, as /‘\
shown in the picture. Now the bottle contains some drinks. The height /\
of the beverage is 20 cm when placed. The height of the remaining
part is 5 cm when it is reversed. If the volume of the beverage bottle
is 30000 cm®. What is the volume of the existing beverage in the bottle? (A)20000
(B)22000 (C)24000 (D)26000

<fz47>

Bk AR kG ff=x em®—A B4 20x cm® B 424 5x cm®

20x+5x=30000 , x=1200

B 1200x20=24000 » i C o

A 20
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S EA(F A5 A #

L +Rsi-71W 2 itfraﬁf’*femr&&
#%CD5 152 ¥FDES3 2% >/

50 & > IR

(=1 >|

Sl BT AGES BEXR A R FG

LS #E:?
<fiz 47>
Bk AB=Xx 2 ¢ » BD=y 2 ¢
* CD=FG=15
coipg -2- 3 1. 2
X y+3 x y+3
FGum -5 1 4

X y+23 X y+23

1= 2 __ —4y+12=2y+46 > y=17 > x=10
X y+3 y+23
BlAB=102 & o

2. §a~bifPiE > > 4%
<f#t7>

X* +2(1+a)x+(3a* +4ab+4b* +2)=0
D=(2+2a)’—4-(3a” +4ab+4b*+2)>0
4+8a+4a” —12a° —16ab—16b* —8>0

X2 +2(1+a)x+(3a” +4ab+4b* +2) =0 >

.. —8a’ +8a—16ab-16b*—4>0— 2a* —2a+4ab+4b* +1<0(} & 5 #47)

" (a*—2a+1)+(a’ +4ab+4b*) = (a—-1)*+(a+2b)* =0

ca=1>b=-1
2
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