.

an

il
o
X 4
# 3
— (&)
s £
ﬁ pr
3 8
Lo
£ 4
Z 7
)] wn
K.
i
g 3
@) Z
o T
& o
é $my
s
o g

2020 % + =~

g %

RN SE

FRPFRFO0 & 4

L :100 %~

1=

ZE .

IMC R 58 2 i id 5 (374

Sixteenth IMC International Mathematics Contest (Singapore)2020

H)

O%F 5 4 3¥stii ¥ 3
P EAE R AL 0 A

T frzisen®

7/

FAEREMET SR A

=SSN N

EHAE 1 2 3

6

7

? % A C D

D

Bouig 1 2 3

7

E % 16

12

x<-2
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1. @ sx2+x=1 » x*4+2x3-2x2-3x+2020=(
(A)2018 (B)2019 (C)2021 (D)2022

<fEt7>

x3+2x3-2x2-3x+2020=(X?+x-1) X (x*+x-2)+2018

2 x2+x+1=0 > H 5=2018 » :EA -

40 &)

2. ¢ F #ka~ b cik Xatb+c=0 > abc=3 > ?K}%& + % + %m@_(
(A)E_it #% (B)E % (C)%_f #& (D)¥ =

<f#t7>

1 1,1 abtherea (a+b+c)2-(a2+b2+c2)<
2abc

a b ¢

abc

"R

0::%C

3. #AABCis % ¢ #DEJTfp > ¢ AT

< Y AA

4 BC# t A A

7]’:]3_,_,\ a,—:z;}ﬁmt‘,

#ADEFBCHEdzs S hy s B R A

t& -F- %AADE/‘? x ¢ ‘SfllDlElif'Tﬁ'

@ BEATE BDE#  Agke FLE ¥ - =

1T > BADE DBCapEHE 5 hy s
P EEIFT I SiF % 2020
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e 1718 17 3] 93772 Doo1oE 2019 3| BC 5 E

#ze & oo » Fh1=1 > Rhao=(

1
) ° (A)Zzozo
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3500--35=100 > 300+100=400 m/min >

<f#{7>
"D~EE_* B
CUEEAITIA 0 e L hi=1 0 P EEATIAL 0 h=2
5 12019
BEATD| TR D2019E2019é1"’ﬁ53ﬁaﬂr\h15ﬁ(§) » P pg20=2-
ED o

1
2019

4. A wooden (4 #.) cube (& = ), with edge length (:# &) 1
meter, is dissected into (4 *7 =) 3 ~ 4 and 5 portions (% 4")

| ) for its length (£ ), width (%) and height

(%), resulting into 60 small cuboids, as shown in the figure.

respectively (& %]

What is the sum of the surface areas (# & #%) of all 60
cuboids? (A)24 (B)12 (C)18 (D)6
<f%47>
35 0 5 MABG o R 4IE S 5
F % ff 3 5 6+4+46+8=24 B & = A
B4 6 fF=1X1X24=24 > FEA -

5. ) REFNEHTH DI F RS ERE B
B dg o bRk B e L R k2 TR A
BAEAL o B AL p HuE RO TR )&
FEEREASTE o FRP L LF KA E
Y- B ARPEEITEY RO EDE | 2pd e
¢ goo] Ao B 5 300m/min s o) ¥R m 20 B en
FEHY(M)EE o) =5 p (728 PR X(min)Z B ehd fic

\ v(m)

GEATS EEE N Ve Py Sy

O] &K FIZ ez B 5 400m/min ;

@ 3| & +x erpedg £.3500m

O F ¥ B (40, 2000) ;

@] nJEE A 72 ALaE R 5 500m/min

N ARRHY 2Rt () (A)1(B)2(C)3 (D)4
<fF47>

Bﬁlé:,%\, ST 0 /J\ :’L;L
B(40, 2000)

R TR L B

42.5-40=2.5 » 2000-+2.5=800 - 800-300=500m/min

1 Fge O0® > 4 3% - EC

Ariedl AR 8 E
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T3 5 e =400 % 35=14000m
B Ak feenps 42=3500-5 X 300=2000
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6. The height (% ) of a transparent cylindrical glass (% F* [F]+3L 38 5 ) 2. FH & x2-ax-b<01f22<x<3 > B * & ;bx?-ax-1>01% &_

(excluding its thickness (& & # 3*)) is 15 cm, and the radius (& /%) of 5 3 <fi#47>
the circular base (& & ) is 3 cm. There is a drop of (- /) honey juice (x-2)(x-3)<0 » x*-5x+6<0 » a=5 » b=-6
at the inner wall (j &) of the glass 5 cm from the bottom (& 2%). At -6x*-5x-1>0 > 6x*+5x+1<0
this time, a small worm (-] £.) is just at the B of the_z outer wall of the 44 (3x+1)(2x+1)<0 » _%<x<_§
glass 2 cm away from the mouth of the glass, what is the shortest -
distance (# “&§E4E) that the worm needs to crawl (7@ {7) to get to the -
ﬁdrop of honey juice? (A)12+37  (B)8+3m (C)V64+9n2 (D) V144+9n2 3. 202020194+2019%0 1% 1= #cF & .
< ;*fr> B’ 3n
P B8R > H=15-6+2=12 2| <jatr>
E}ﬁ_,ﬁﬁfé BB 0 b R hE =31 1 12 202020 ek ~#3x %0 20192020:(20192)1010% [t - =0 |
Rlfoehk =i =0+1=1 -
A|AB= /122+(3n)2=\/ 144+972 15
ZD Y P18+ 6+6°+6°+6+6°+6° .
N 5 R R 2o Rn=______
<f%47>
7. % §m=2020%-2020 » P17 & A A EEMNR( ) - S 2, ST e
<§,;)%2>021 (B)2020 (C)2019 (D)2018 A =20% 26012 ) 12
m=2020 X (2020%-1)=2020%2019x 2021 » D -
. 5. 7 % 35— (r-1)(x+2)’ (x-3)<0hj2 _ .
T 3 ~ ~ Bl 5 ’ ! a ¢ = o
8. e~ b AW ﬁ'{ E”(a—b)(a-c)+(b-c)(b—a)+(c—a)(c—b) ( ) <fz47>
(A0 (B)1 (C)3 (D)atb+c B 3 =(x+1)(x-1)(x+2)2(x-3)<0
<fE37> X288 -2<x<-1 R 1<x<3
.\ :a(b—c)—b(a—c)+c(a—b) _
R ebbo@o L yz z
EA 6. = =2 =3 —=4 Plx= .
<fi# 7>
SN HEARE(ERLS A 0 H 40 A) )%:2-)&%:% ,;%=3-)§+£=§ : %:4-)%&:& :
1. & & (x—2)2+,4/y-4=0 R A ° 2l 1 1_s
<fzir> eI T TR S
Bx=2 > y=4
P14°=16
Friey ;‘i—% 8 £ & Frivi fi—% 8 & &
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7. Point E is located outside (*+ & ) square (& = ) P =R EERI0 S =204
ABCD. Now connect (i# 4) AE, BE and DE, and P 1. 4r® 1> 2 B 25 AC 0@ 2> 2. D .45 CE 7 % - 2 :#3; BCGF 4r
from point A, draw a line to DE, which intersectat £ CDHN Tgfs E > AE en? 8L Mo #-CE 48 C " pF 4t — Bén & 4o@ 2o
(#p = *%) point P and APLAE. If AE=AP=1, I B 2 ¢ FMAr MH efic® B 3o B B 2 0 TP Rk o
PB=+/5, then among the following five statements, . o F c
enumerate (3] #) all the statements (5 %.) that c v I
are true (I Fz 1)? B v H
O /NAAPD=ANAEB ; A 5 MC D I 4 5 4,
@The distance (§&4¢) from point B to line AE is 2 : M 2
®EBLED 4 - b g} 1 E%‘] 2
@Sapppt SAape=1+V6 \ =3
®SABCD:4+\/8 E F\f? <f%47> 1 F GN
<izti> @ 4 BM,DM. BM = >CE = DH, Y
MDAAPD=AAEB (SAS) ; . MD = %AC = FB, i =<
(3~ AEB=_-DPA=135" » #7114 ~PEB=90" ; ? AFBM=/AMDH (SAS) Mo E
@APEBEE & = &) » - 11BE=V3 » #11 BBF| 2 MAEHER \E _ g : FM = MH, ~BMF = ~DHM, ~BFM = ~DMH*i 11 ~FMH =90° > % FM = MH,FM 1 MH.

1 .
@S aapptSaare=S, gﬂ;AEBp:SAAEP+SABEP:5 (1+\/6) ; , \ . 2 .
2 -3 2 1 ¥ 2 s F3 4 —— _ -3 2
B)iEATDE g2 » €K 4 F. AF=PF=§,DF=\/§+g s 4710 AD?*=AF+DF?=4+/6 » #712 2. K flm)yE v & FlHem & 28F 2 H > K3 A2 f(m)=m>-10m-36 i B #icfz

S; + = apcp=AD’=4+V6

s

i FEE OO0

<jat>
& M= akdk1.....a1 > & @~ oo aiefo.... o} - ak #0

0 A% k=1 f(m)=ak=m >

% k=2 0 f(m)=aka1. ...ar<a X 10 <a@i1.... a;=m » # &,

8. F#ca;~az~ag~ e s anih BYL a=17 0 2 Y1, 4/a,~2+(2i-1)2 g B 5 A ! m2-10m-36:f(m)202 * meQ fa @ m=13 o
+ m=14 - pl f(m)=m--10m-36=14m-10m-36=m+3(m-12)>m » 4 '§ °
;ﬂ;;ilnz— ’ ¥ M=13 pF > Sk 2 oo o> m=13
/B
Fofost ¢ hE - it = Ja? +Qi—-1D25F *afrRi-1)5E &

Wend &2 A E e S IR REABIE B 0 fr
FNBEC] B TEREABSE R > A EAVI+Hnt s Ty
V172 + n* 8 & # > Am =V172 + n* > pl(m +n?)(m —n?) =

o n (M = 145
172 (0T

) ti’-i’(l'/.n = 12

In-1

Friey ;‘i—% 8 £ & Frivid fi—% 8 & &
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