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PE THI HQC SINH GIOI VONG 1-LOP 9

QUAN 12, TP.HCM (2016-2017)

(NGAY THI: Thir ba 09- 08 -2016)

Bai 1: (4 diém)

a) Phan tich da thirc thanh nhan tir: a’ + b’ + ¢’ —3abe

b) Cho a®+b®+¢® =3abe, véia,b,c =0 .Tinh gi4 tri biéu thic: P= (1+%J(1+Bj(l+£j

c a

Bai 2: (4 diém)

a) Chung minh rang: 2a*—2a’ —a>*+1>0, Va.

b) Cho a, b, ¢ 1a d6 dai 3 canh ciia mot tam giac. Ching minh rang;

a + b + ¢ >3.
b+c—a c+a—-b a+b-c

Bai 3: (4 diém) Tim x, biét:
2 X ~2016-2017  x-2015-2017 x-2015-2016 _
2015 2016 2017
b) 4* —12.2* +32=0

Bai 4: (4 diém) Cho hinh vuéng ABCD, trén tia d6i ciia tia BA 1ay diém E, trén tia ddi ctia tia CB
lay diém F sao cho AE =CF.
a) Chung minh ring: ADEF vudng cén tai D.
b) Goi O 1a trung diém ctia 2 dudng chéo AC va BD. Goi I 13 trung diém ctia EF. Chting minh:
0, I, C thang hang.

Bai 5: (4 diém) Cho tam giac ABC nhon ¢6 3 duong cao AA’, BB/,CC’ cit nhau tai H.
/ /
a) Tinh HA_  HB' HC
AA’ BB CC
b) Goi Al la duong phan giac trong cia AABC; IM, IN lan luot 13 phan giac cia AIC,AIB.
Chtng minh rang: AN.BL.CM = BN.CL.AM
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‘ HUONG DAN GIAI ’
DE THI HQC SINH GIOI VONG 1 LOP 9
Quin 12 (2016-2017)

Bai 1: (4 diém)
a) Phan tich da thirc sau thanh nhén tir: a’ +b’ +¢’ —3abe.

:(a+ b)3 —3ab(a+b)+c3 —3abc :(a+ b+ c)3 —3(a+ b)c(a+b+ c)—3ab(a+ b+ c)
=(a+b+c)(a2 +b* +¢? —ab—bc—ca)

C

b) Cho a®+b®+c® =3abe,vdia,b,c# 0 .Tinh gia tri biéu thic P = (1+EJ(I+EJ[I+EJ
a

Taco: a®+b* +¢ —3abc:(a+b+c)<a2 +bh2+c? —ab—bc—ca) (chirng minh cu a)
Ma a’ + b’ + ¢’ = 3abe(gt)
Nén (a+b+c)(a2+b2+c2—ab—bc—ca):0

a+b+c=0 atb+c=0 a+b+c=0
<:>L2 +b* +¢? —:lb—bc—ca—()<:>[(ab)2 +(b—c)2 +(C—a)2 :0<:>|:a: b=c=0(loai)
Véi a+ b+ c=0. Khi d¢, biéu thirc P, tr& thanh:

e R e

Bai 2: (4 diém)

a) Chimg minh rang: 2a*—2a’ —a’+1>0, Va.

Taco: 2a*-2a’-a*+1>0, Va
<:>2a3(a—1)—(a—1)(a+1)20
233—3—1)20
2a3—2a2+2a2—2a+a—1)20
*(a-1)+2a(a-1)+(a-1)]|=0

Nr—|/\/\

2a

( a’ +Za+l >0

z[ 1 +—]>0(bat dang thitc ding Va)
—a’

Vay 2a* - +1>0, Va
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b) Cho a, b, ¢ 1a 6 dai 3 canh cua mét tam giac. Chirng minh réng:

a b c
+
b+c—a c¢+a-b a+b-c

>3.

Céch 1: Do a, b, ¢ 1a d6 dai 3 canh ctia mdt tam giac nén ta co:
b+c>a b+c—-a>0
c+ta>b=><{c+a-b>0
a+b>c a+b-c>0

y+Z.b_ Z+X. . X+y

bat x=b+c—ajy=c+a—bjz=a+b-c; x,y,2>0=a= 5 5 Hd 5

Do d6, bit ding thirc trd thanh:
ytz z+X X+y
2x 2y 2z
ytz z+X X+y

>3

>3
X y z

@(LXJ{LE}(LE]N
y X Z 'y X Z

Ap dung bt dang thirc Co-si, ta co:

¥

y X
LEZH[LXHLEHLEJ26
zZ'y y X zZ'y X Z
2, X5

X Z

Vay bét dang thirc dugc ching minh.

Céch 2: Do a, b, ¢ la d6 dai 3 canh cua mot tam giac nén ta co:
b+c>a b+c—a>0
c+ta>b=><c+a-b>0
a+b>c a+b—-c>0

, a b c
Ta co: + + >3

b+c—a c+a-b a+b-c

<:>2a_'_2b_'_2c>6

b+c—a c+a-b a+b-c
= 2a +1+ 2b +1+ 2c +1>9
b+c—a c+a—b at+b-c
at+b+c a+b+c a+b+c
+ + >9

b+c—a c+a-b a+b-c
<:>(a+b+c)( 1 + 1 + 1 j29

b+c—-a c¢+a-b a+b-c
bat x=b+c—-aj;y=c+a—-b;z=a+b-c, x,y,z>0
Bét dang thirc tro thanh:
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(x+y+z)(l+l+lj29

X y z

<:>1+§+§+X+1+X+£+£+129
Yy z X Z XYy

<:>(§+X)+(X+Ej+(£+§j26
y x Zy X z

Ap dung bat dang thire Co-si, ta co:

7%
LEZZ:[LXJ{LEJ{EAJ26
Zy y X zy X Z

z X

X Z

Vay bét dang thirc dugc chimg minh.

Bai 3: (4 diém) Tim x, biét:

x—2016-2017 x-2015-2017 x-2015-2016
a) + + =

2015 2016 2017
x—2016-2017 x—2015-2017 x—2015-2016
-1+ -1+ -1=0
2015 2016 2017
x-2016-2017-2015  x-2015-2017-2016  x-2015-2016-2017 _
2015 2016 2017
1 1 1
(x ~2016 —2017—2015) " + =0
2015 2016 2017
x—2016-2017-2015=0
X = 6048
Viy x = 6048

2
@(2") ~12.2°+32=0
<:>(2")2—4.2"—8.2"+32=0
@2‘(2‘—4)—8(2"—4):0
@(2"—4)(2"—8)=0
[2*-4:0 [2‘:4 [x=2
= = =
2*-8=0 |2°=8 |x=3

Vay x =2 hay x =3
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Bai 4: (4 diém) Cho hinh vudng ABCD, trén tia d6i cia tia BA iy diém E, trén tia ddi cta tia CB

liy diém F sao cho AE =CF.

E

a) Chimg minh rang: ADEF vudng can tai D

ADE = CDF

Ta dé chimg minh dugc: AADE = ACDF(c— g— c) =
DE =DF

. |ADE+EDC=90" ) )
Ta co: = CDF+EDC=90" = EDF =90

ADE = CDF (cmt)
Xét ADEF , ta c6: DE = DF (cmt)
= ADEF can tai D ma EDF =90° (cmt) nén ADEF vuong can tai D

b) Goi O la trung diém ciia 2 dudng chéo AC va BD. Goi I 1 trung diém ciia EF. Chimg minh:

0, I, C thang hang.
Xét ADEFvuéng tai D, ta c6: DI 1a dudng trung tuyén tng vi canh huyén EF(...)= DI = %EF
Xét ABEF vuéng tai B, ta c6: BI la dudng trung tuyén tmg vi canh huyén EF(...) = Bl = %EF
OD = OB(O Ia trung diém ctia BD)

Taco: <ID= IB[: %EFJ

CD = CB(ABCD Ia hinh vuéng)
= 0,1, Ccing thuc dudng trung truc ciia doan DB=> 0,1, C thiang hang.
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Bai 5: (4 diém) Cho tam giac ABC nhon c6 3 duong cao AA’, BB',CC’ cit nhau tai H.

Ta c6: Sy +Spuc +Sanc = Sape = :AHB + SBHC + :AHC =1
ABC ABC ABC
L nc.as laa.sc lup.ac
E. . E. . E. . HA/ HB/ HC/
~1 1 1 1= a8y oo
E.CC’.AB E.AA’ .BC E.BB’ AC

b) Goi Al 1a duong phan giac trong cia AABC ; IM, IN lan luot 1a phan giac cia AIC,AIB.

Chimg minh rang: AN.BL.CM = BN.CLAM

Ta cd IN la phan giac trong ciia AAIB
10 1 M1a phan giac trong ctia AAIC
NA_Ir
NB 1B _ NA MC_IC_ \NBLCM=BN.CLAM (dpem)
MC IC NB MA IB

MA 1A
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