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Pé 56 1: PE THI CHON HSG HUYEN TRIEU PHONG NAM HOC 2019-2020
Caul: (4,0 ditm)
1) Cho A=n*-10n*+9

Vi moi s6 nguyén n 1é, chiing minh A chia hét cho 384

2) Tim cac sd nguyén a,b thoa man: +18v2 =3

a+b\/— a— b\/_

Cau2: (4,0 diém)

Cho biéu thttc B =

(\/;J”/?)z( x-y _x\/;—y\/?]
X x+y\/§. \/;—\/; xX=y
a) Rat gon B.
b)Sosanh B va VB .
Cau 3: (6,0 diém)
1) Biét x* +y* =x+y
Tim gid tri I6n nhat va nhé nhdt caa C=x-y

2) Cho biéu thiic D = y4—\10-245 —y4+10-245 +JE(\/2+J§+J14-5\/§)

Chting minh D 13 nghiém ctia phuong trinh D> ~14D+44 =0
3) Cho x,y,z laba sd duong . Chting minh rang;:
1 1 1 111 1 1
X’ +yz ’ ¥’ T 2 +xy <E{E+£+Z_3J
Cau4: (4,0 diém)
Cho hinh vuong ABCD c6 d¢ dai canh béng a.Goi I la trung diém cta canh AB .
biém H thudc canh DI sao cho AH vudng goc voi DI
1) Chting minh rdang ACHD can
2) Tinh dien tich ACHD.
Cau: (2,0 diém)
X&c dinh M nam trong tam gidc ABC sao cho tich cac khoang cach tt M dén cac

canh cta tam giac dat gia tri 16n nhat.

................... HET..oooeeeeene
HUONG DAN GIAI PE SO 1
Cau 1: 1) Tacd A=n*-10n*+9=n*—n* -9n*> +9=n*n* -1)-9(n* -9)

:(nz —1)(712 —9)=(n—1)(n+1)(n—3)(n+3)
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Theo gia thiét n s6 nguyén 1é , nén ddt: n=2k+1(k e N) , ta viét lai:
A=(2k+2).2k.(2k +4).(2k —2) =16(k + 1).k(k +2).(k-1)
Ta nhan thdy rang: (k+1),k,(k+2),(k—1) 1a 4 s6 nguyén lién ti€p nén sé chia hét cho
234=24
= A:(16.24) = 384 Vi moi s6 nguyén n lé.
2)DK:aecZ,beZ, a+b*£0 , a=b2

Ta co: + 18\/_ 3, voi

a+b\/— a— b\/_
5(a—bx/§)—4(a+b\/§)

P +182 =3
<:>a—9b\/5=(3—18\/5)(u2—2b2)
<:>a—9bx/5:(3a2—6b2)—18x/5(a2—2b2)

o (18a2 —36b> —9b)\/§ —3a% —6b% —a

<~

2
N&u 18a% — 3652 ~9b %0 =2 = — 6b2
184% —36b> —9b
34? —6b2—a
Vi a,b nguyén nén Q:>\/EEQ
gy 184> —36b° —
= Voly vi 2 lasdvot
Vi thé ta cé:
1822~ 3602 —9b=0 |32 602 =Sb |a=b
18a2—36b2—9b=0:>{ . =N 2 = 2
32" —6b"-a=0 3a° —6b* =a 3a° —6b* =a

thay a:%b vao 3a’-6b>—a=0, ta co:

v* 6b2—§b 0 <> 27b* —24b> —6b =0 < 3b(b-2) =0

u>|@

b=0 (loai)
b=2 (thoa man)

Khi b=2 = a=3 (thoa man)
Vay a=3, b=2 thoa man diéu kién bai toan.
Cau 2:
a) x,y>0,x#y.
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Tacd: B=

(V4] ((&-@)(@@)_(&_@)(“ 7 +9)
rodflemdrwes U e (vt
poElv [,y xryry
- xyzy'[[ g &+yﬁy]
B= \/;+\/§ x+2 x?/ﬂ/—x—\/@—y

x—\/7+y' \/;+\/;

x+f Jry
xy+y Nx+y

BzJE
X

“NXY Y

b)Vix,y>0:>\/@>0véx— Xy +y= [\/_ [] Y50 ,Vx,y>0
Nén B>0 voimoi x,y thoa man diéu kién da cho

Lai cé: (\/;—\/;)2 20<:>x+y—\/@2@

1 < 1
Ty
Vo
x+yf o~

Déau “ =“khong xay ra vi x # y

=

Vay 0<B<1,nén vB>B
Cau 3:
1) Ta co:
C=x-y=x+y-2y
:x2+y2—2y
=24 (y-1)-12-1
Dau “="xayra x=0,y=1
Vay gia trinhdé nhatcia C=-1<x=0;y=-1

Lai co:
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C=x—y=2x—(x+y)
=2x—(x2 +y2)
=—(x2—2x+1)—y2+1
=—(x-1) -y +1<1

Dau “=“xayra x=1, y=0

Vay gia tri l6n nhdtcia C=1<x=1;y=0

2) Ta cé: D=\/4—\/10—2\/§ —\/4+\/10—2\E +\E(\/z+\6+\/14—5ﬁj

D= \/4—y10-245 —\4+10-245 ++/4+ 23 ++/28-103
D =\/4-10-245 4410245 +43+1+5-+3
D—6:\/4—\/m—\/4+m ,v6i (D-6<0)

& (D-6) =8-2y16-10+2V5

& (D-6) =8-2(J5+1)=6-25

<:>(D—6)2:(\/g—1)2
—D-6=1-+5 hay D=7-+5
Ta cé: D* —14D+44 =0
@(7—\/3)2—14(7—\/5)+44:0
& 54-141/5-98+14/5+44 =0
Vay bai toan dugc chitng minh

2 S ! \/y;

Payz 2xfyz 2xyz

1 _ 1 Va1 1wy

Tuong tu, ta cing co: < = ; < =
& & vz 2yzx 2wz | Zaay 2zny 24z

y+z

My JpredrE o oy
2 2xyz  2xyz 4xyz

2xyz  4xyz | 2xyz  4xyz

3) Ta cd: x* +yz > 2x\yz =

A

Tuong tw, ta co:

Tt d6 suy ra:
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t ot yrz zex xby 1 (2x+2y +2z2)

X +yz Yy +zx Zi+xy 4xyz dxyz dwyz dxyz

Dau“="“xayra < x=y=z
Cau4:
1) Goi K trung diém cuia AD ; E la giao diém cua CKva DI .
Xét AADI va ADCK co:

CDK =DAI =90°(gt) ; CD=AD (gt) ; AI_DK( AZB Csz
Suy ra: AADI = ADCK (c.g.c)
. ADI=DCK ;m3 DCK + DRC =90 A
Suy ra: ADI + DKC =90° H
= KC_LDI (2) ]
- Lai c6: HK la dwong trung tuyén ting vdi canh K
E
huyén AD
= HK =KD (2) I
Tt (1) va (2) suy ra: KC la duong trung triec cta
D c

DH
= CH=CD = ACHD can tai C

2) Ap dung dinh ly Pytago trong tam gidc vudng ADI , ta tinh dugc: DI = §
Ap dung hé thitc luong trong tam giac vuong ADI, duong cao AH ta cé:

2 2
DH.DI = AD* — DH =AD" _ @ _ 2a
DI a5

NG
ALAD i a

AH.DI = AI.AD = AH = - a a5 _
DI 2 J5

Ma EK la duong trung binh cia AAHD = EK = lAH = T
2

Ap dung hé thitc lugng trong tam giac vuong DKC, duong cao DE ta cé:
2

KECK =KD" = CK == D :“— : ”Jg
105

TAI LIEU TOAN HOC
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a\/g a 2a

Suy ra: CE=CK—KE=T——=_

Dién tich ACHD la: S, =—CE.DH =

Cau 5:

A

bat AB=c,BC=a, AC=b .
Goi D, E,F Ian luot 1a hinh chiéu ctia M trén cac canh BC, AC, AB va dat
MD,ME,MF lanluwotla x,y,z .

xXa+yb+zc 33/xa.yb.zc

Ta c6: S,pc =Syap + Sype +Suac = 5 >

3 2S 853 .
=S, >=3abc.3 xyz = Ixyz < =4S o yyz <—4EC (Jydn la hang s6 khong ddi
ABC =5 Y Y 3% Yy 27 abe ( g g )

3

, v 85
Vay tich cac khoang cach tit M dén 3 canh cuia AABC dat GTLN bang 7—Azfc
abc

N M 2 _ — — =
Dau “="xayra < xa=by=cz< 5,5 =Sypc =Suac

Hay : M la trong tam caa AABC

PE SO 2: CHON HOC SINH GIOI HUYEN CHUONG MY VONG 2 - NAM 2020
Caul: (3,0 diéin)
1. Chting minh réng: (2019™* +2021°):2020.

2. Tim cac s6 ty nhién n d€ n+24 va n—65 la s6 chinh phuong.

X _ y _ Xy
\/;+\/§—\/W—y x+\/W+ x+\/§ \/;+1—\/W—\/§'

Tim x,y nguyén dé H =20.

Cau2: (4,0 diém) Cho H =

Cau3: (3,0 diém)
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cac s6 a,b,c,x,y,z duong thoa man: ﬁ \j__ ﬁ
Je

ﬁJFWJrﬁ:O

Tinh gié tri ctia bidu thirc M :§+%+§+2019.

2. Giai phuong trinh: 2x* +16x -6 = 4,/x(x +8)

(4,0 dién)
1. Tim a,b d& f(x)=x"+2x’-x*+x(a—-4)+b+2 viét thanh binh phuong cta
mot da thire.

2. Cho a,b 1a c4c s6 duong thdoa man (1+a)(1+b)=4,5. Tim gi4 tri nho nhat cua

bidu thite Q =+va* +1++/b* +1.

3. Cho a,b,c dwong sao cho E+E+E =1. Ching minh: \/E+\/§+\/§ <1.

b ¢ a a Vb \c
(7,0 diém)
1. Cho tam gidc ABC vudng tai A (AB< AC), dudong cao AH (H thudc BC). Ké
HD,HE lan luot vuong goc véi AB,AC (D thudc AB, E thudc AC). Puong
thang qua A vudng goc voi DE cat BC tai I .
a) Chtrng minh: | 1a trung diém cta BC.
b) Ké duong thang vudng goc véi Al tai A cat dwong thang BC tai K. Chiing
minh AB la tia phan giac cia goc KAH .
¢) Chiing minh: AD.BD + AE.EC < Al*.
2. Cho tam giac ABC, ké cac duong phan giac trong AD,BE,CF cta tam giac
ABC.
a) Chting minh AB.BD - BD.DC = AD?.

b) Chitng minh: i L L L +— L +— L
AB AC BC AD BE CF’

HUONG DAN PE SO 2

1. Ta c6: (2019°° +1)+ (20217 —1) = 2019°* + 2021°*°
Ma 2019™* +1=(2019+1)(2019"° - 2019 +2019™* - ..-1) (1)
20217 ~1=(2021-1)(2020"° + 2021 + 2021 +...+1)  (2)

Cong vé (1) va (2) ta duoc:
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2020.[(20192018 —2019%Y 4+ 2019%% _ . —1) n (20212019 +2021%%8 1 202127 4 .. +1)} 12020

n—65=h’
=k*-24=h*+65.
V6i k,h>0 tacéd: (k—h)(k+h)=89=1.89=89.1
k—h=1 {k=45

L |n+24=k?
2. bat

—
k+h=89 |h=44
Khi k =45= n+24=45" = n=2001
k—-h=89 (k=45
—
k+h=1 — |h=—44(KTM)
Vay v6i n=2001 thi n+24 va n-65 la s6 chinh phuong.
DKXD: x,y#1x,y>0.

Ta co: \/;Jf\/y—\/ﬁ—y=(\/;+\/§)—x/§(\/§+x/§)=(\/§+\/§)(l—\/§)
x+\/x_y+x/;+\/§:\/;(\/;+\/§)+(\/§+\/§):(\/;+\/§)(\/§+1)
\&+1—\/x7y—\/§=(\&+1)—\/§(x&+1):(x/§+1)(1—\/§)

x(x/;+1)—y(1—\/§)—xy(\/§+\/§)

-

oo X X+ X =Y+ Yy = xyx = xy\fy

e - ()
_(\/;+\/Y)[\/§—\/§+X—\/@+y—xy}
R

H :\/;—\/y+x—\/@+y—xy
(1-Vy)(Vx+y

)55 Yo ) )
(1-y)(Vx+1)

VX (Vx+2) =y (Vx+1)+ y (13 ) (144
[y )

H_ Vx=\Jy+y(t=+x) _x=Jy+y-yix
1-\y 1-\fy

+) THI: {

+) TH2: {

Khi dé H =

H =
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D)) -y -4y

=

H =X (1+y )=y =X+ =y

Tacd H =20=>Vx+/xy —\Jy =20 = Jx({Jy +1)({Jy +1) =19
= (\Jy +1)(vVx -1)=19=19.1=1.19 = (-1).(-19) = (-19).(-1)

1:1 =
THI: {\/Y_F :>{y 0

H=

Jx-1=19 X =400
1=19 =324
ez VY :{y
Jx-1=1  |x=4
Jy+1=-1 _
THS3: = loai
Jx-1=-19
Jy+1=-19 ,
TH4: = loai
Jx-1=-1
Vay v6i x=400;y =0 hodc x=4,y =324 thi H =20.
Cau 3: 1Tu’\/— J— V2 _ 1Y, 2, ZJ_ 2\yz 2J_
Ja b \/_ a b c \/_ Jbe J_
:>§+1+£+2.Jayz+\/bxz+ oY 4 )
a b c Jabc
Ma £+ﬂ+£:0:,/ayz+\/bxz+ cxy:0
Jx \/Y Jz Xyz
= Jayz +vbxz +./cxy =0 (2)

y

Tir (1) va (2) suy ra 5+B+5=1.
a

c

Do d6 M :5+%+5+2019:1+2019: 2020 .
a C

2.Pk: x>0 hodc x<-8

2x? +16x—6 = 4,/x(x+8)

& x?+8x-3=2/x(x+8) (1)
Dt t=/x(x+8) (t>0) =t* =x"+8x

t=-1

(1) <:>t2—3=2t<:>t2—2t—3:0<:>L_3

Ta thay t =-1 khong thoa man dk.
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x=1
Véit=3= x2+8x=9<:{x_ o (tmdk)

Vay tap nghiém cta phuong trinh la S ={1,-9}.
Cau4: 1.Bién doi
f(x)=x"+x*+1+2x* - 2x—2x* —ax—2x+b +1
:(x2+x—1)2+(a—2)x+(b+l)
. R . o , .. |a-2=0 [|a=2
Dé€ f (x) tro thanh binh phwong ctia mot da thire thi =
b+1=0 b=-1
Vay voi a=2,b=-1thi f(x) tré thanh binh phuong ctia mot da thirc.
2. Taco: (1+a)(1+b)=4,5 < a+b+ab=% .

Ta xét 4 s6 thue a,b, X,y ta cd bat déng thitc sau:

(\/a2+b2 X+ y? )2 =a’+b? +x° +y2+2\/(a2+b2)(x2+y2)

2a2+b2+x2+y2+2|ax+by|2a2+b2+x2+y2+2ax+2by=(a+x)2+(b+ y)’

= a2 +b’ +\/x2 +y? 2\/(a+x)2 +(b+ y)2

Ap dung vao bai toan ta co:
Q= \/ \/ bz) +1° 2\/(a2+b2)2+(1+1)2

Ma a2+(3:/_\25) >2a [SJ_IJ (3«/‘ 2)a (1)

b {%} >(3v2-2)b )

a? +b? WN2-2,, .,
2= (a®+b*)=(3v2-2)ab (3)
Cong (1), (2) va (3) lai ta duogc:

3\/_( b2) (3}2/5] 2(3\/5—2)(ab+a+b)

3‘/—(a +b?)+11- 6ﬁ>(3\/_ 2) >

Hay a’+b* >11-62

2
(Cach khac: %:(1+a)(1+b)s(1+a+1+bj _, 2ra+b, 3 b>32-2

>2——==a+b2>
2

2 2
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2
N2-2
Mat khac: (a+b)2s2(a2+b2):>a2+b22( ) =11-6v2 )
Do d6 Qz\/(11—6ﬁ)2+4 —\/87-12\2
D&u “=" xay ra <:>a=b=3\/§2_2
Vay MinQ = /871242 khia:b:3*/§2‘2
1.
K
B
H
D
|
J
411 ) G
3
A E C

a) Goi giao diém cua DE véi AH, Al lan lwot tai J;G
Tt gidc ADHE 1a hinh chit nhat HAE = JAE ?
Ma A +HAE =90° (hai géc phu nhau)
A, + JEA=90° (AAGE vuéng)
Do dé R = &
Vi E:G (cung phu H/A\C) :g:G:AAIC cantai | = Al =1IC
Twong ty: Al = BI
Vay IB=IC(=IA).
b) Tacd AAIB cantai | = IBA=IAB

\ {A; +1AB = 90°
ma<

A+ HAC =90°

~ o~

Do d6: A = A,

va HAC = IBA (ciing phu A )

= AB la phan giac cta HAK
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. AD.DB = HD? o,
¢) Ta c6: = AD.DB + AE.EC = HD? + HE? = DE? = AH
AE.EC = HE?

Xét AAHI vuong tai H, tacd AH? < Al?
Do d4 AD.DB + AE.EC < Al 2.
2.

K

a) Ldy K thudc tia d6i ctia tia DA sao cho AKB = ACB

Vi AACD 0 AAKB (g.g) = 2 - 2C _ A AC - AD.AK (1)
AB  AK
DC _AC _AD

Vi ADAC © ADBK (g.g) = — DC.BD = DK.AD (2)

DK BK BD
Trlt (1), (2) suy ra AB.AC — DC.BD = AD.(AK —KD) = AD.AD = AD’
b) Ké BM//AD, cit duong thing AC tai M

= AABM cantai A = AM =AB

Theo BDT tam giac: MB < AM + AB = MB < 2AB

AD CA  AC AC

Do AD/IBM = = = -
BM CM AC+AM AC+AB

(do CM =AC+AM; AM = AB)

AD AC
: =

BM AC+AB

AC BM < AC.2AB  2AB.AC
AC +AB’ AC+AB AC+AB

1 AC+AB 1 1 1(1 1
= > = + == +—
AD 2AB.AC 2AC 2AB 2\ AC AB

= AD =
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1 11 1
Twong ty: —>—.| —+—
BE 2\ AB BC
1 1(1 1
>, +
CF 2\AC BC
1 1 1 1 1

Cong vé voi ve, ta dugc: i+—+—>—+—+—.
AD BE CF AB BC AC

PE SO 3: CHON HOC SINH GIOI TOAN 9 HUYEN PUC CO - NAM 2019
Cau 1. (4,0 diéin)
\/§+\/§ - \/;_\N XY S X, y>0,x=y
2x-2y 2Jx+2Jy y-x

2x=3Vx=2 X +x+2x+2
Ix-2 Jx+2

1. Rut gon biéu thue: A=

2. Cho A= . Tim X sao cho A=B.

Cau 2. (4,0 diéi)

1. Tim X, y € Z biét x—y+2xy=6
2. Tim n &€ n®+1 chia hét cho n®+1 véi neN”

Cau 3. (4,0 diém) Giai phurong trinh

1. Jx*-9-2x-3=0
2. XL+ X+ X%+ x+1=144x* ~1

Cau6: (2,0 diém)
Cho a,b,c la d0 dai ba canh cua tam gidc. Chttng minh r:?mg
E+%+a—bza+b+c.Déng’chl’rcxéyrakhin;‘ao?
a C

Cau 4. (6,0 diéin)

Cho gbc vudng XxOy . Trén canh Ox 1dy diém A sao cho OA=4cm, trén tia doi
ctia tia Ox 1dy diém B sao cho OB=2cm. Duong trung truc cia AB cat AB ¢ H
, M 1a mot diém nam trén duong trung triec d6. Cac tia AM, MB cat Oy lan luot
0 C va D. Goi E la trung diém cta AC, F la trung diém cua BD.

1. Ching minh OE.OF=AE.BF.

2. Goi | latrung diém ctia EF . Chiing minh 3 diém O,1,M thang hang.

3. Xac dinh vi tri cua diém M d€ cho OM =EF . Khi d6 S, la dién tich t& giac

OBME, S, la dién tich t gi4c ABFE . Tinh ti s& Sé+ssz
12
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HUONG DAN GIAI

sy 2befy o 2 2 o

_ Vx+4y B Ix—=\Jy N X+y
2[5 3) 2o y) )

(&+\/§)(&+\/§)—(&—\/§)(&—\/§)+2(x+ y)
2(Vx =y )(Vx+4y)

_ Axy+2x+2y 2(\/;+\N)2 =\/;+\/§
2(&—&)(&+ﬁ) 2(&—&)(&+ﬁ) Vx =y

Vay A= Ix+4Jy

Wy
2.+ Ta cé: A=&\&_2 xac dinh khi x>0; x = 4.
Ix -2
x—3dx—2 (Vx-2)(2vx+1)
A= = =2x+1
Jx-2 Jx-2
3
+Thcé:B:VQ_+J;+2X+2xécdmhkhixzo
\/;+2
I X +2x+ 2 (‘/;+2)(X+1)
B= - —x+1
\/;+2 \/;+2
Tacé A=B nén 24X +1=x+1 < x—2/x=0 c»J?(J§—2)=o
- Jx=0 C{x:O
2-/x=0 |x=4

Két hop voi diéu kién suy ra x=0

Vay x=0 khi A=B.

1.Tacd x—y+2xy=6<2x—-2y+4xy=12<2x+4xy—-1-2y=11
<(2x-1)(1+2y)=11=1.11=(-1).(-11)

Ta c6 bang sau:

2x-1 1 11 -1 11
1+2y 11 1 11 1
X 1 6 0 5
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y 5 0 -6 1

Vay cap nghiém (x,y) nguyén la: (1,5); (6,0); (0,—-6); (-5,-1)

2. Tac6 n°+1=n°+n’—n’+1=(n°+n?)—(n*~1)=n’( n°+1)—(n* -1}

Vi n°+1 chia hét cho n®+1 nén can chitng minh n’-1 chia hét cho n®+1

Tac: n’—1=(n-1)(n+1) va n’+1=(n+1)(n’ -n+1)

Khi d6 n-1 chia hét cho n’ —n+1
Vi ne N nén ta xét cac treong hop sau:
Néu n=1 thi n—1 chia hét cho n*—n+1 suy ra n°+1 chia hét cho n®+1
Néu n>1 thi n-1<n(n-1)+1 nén n-1 khong chia hét cho n*-n+1
Vay n=1 thi n°+1in° +1.

1. Diéu kién x>3

Ta c6: (X9 -2,/x=3=0& (y/x+3)({x=3)-2,x=3=0 ({/x=3)(y/x+3-2)=0
Jx-3=0 @[x=3 (TMDK)

=
x+3-2=0 |x=1(KTMDK)

Vay x=3 la nghiém ctua phuong trinh.
2. BPKXD: x>1.

L B =L L (V1 -1+ +1) (1) - [ -2) (< +1) ] =0

+
—_
=2
—_—
>

)
+
[HEN
~—
—_
>
+
[EN
N—"
|
<
—_
>
|
[HEN
N—"
—_
>
+
[
N—"
—~
>
N
+
[EN
~—
~——
I
o

(1)< x—1=1c>x=2 (TMDK)
2)= (X +1)(x+1) =1 X+ x* +x=0 (vO nghiém vi x>1.)
(2)=( g

Vay phuong trinh c¢6 nghiém x = 2.

Vi a,b,c >0 nén E>O; ac >0; a_b>0

a b c
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Ap dung bat dang thiic cosi cho hai s6 khong am, ta co:

Lo ac,, P2 o 1)
a b a b

L2800 32 2 (2)
b ¢ c

» A0, b o8 B _op (3)
C a C a

L&y (1) cong (2) cong (3) vé theo v& ta duoc E+%+‘5‘—bz a+b+c (DPCM)
a C
Cau 5:
y
C
M
D FE
I
F —
-
B (0] H A X

1. + ABODc6 OF la duong trung tuyén ting voi canh huyén BD nén FO=FB
— ABFOcantai F = B=FOB. (1)

+ AEAO yubng tai ? €0 OE la duong trung tuyén tng véi canh huyén MA nén

OE=EA= AEAOcintai E = A = AOE. (2)

+ AMAB c6 MA=MB = AMABcantai M = A =B. (3)

Tt (1), (2) va (3) suy ra ABFO @ AOEA (goc — goc)
= Fo =E = OE.FO = EABF.
EA OE

2. Tacé: MAB =FOB nén OF //MA

MBA =EOA nén OE//MB

Suy ra t¢ gidc MEOF 1a hinh binh hanh. Suy ra duwong chéo OM di qua trung
diém | cua EF.
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Vay 3 diém O,1,M thang hang.

3. OEMF Ia hinh binh hanh c6 hai duong chéo OM = EFnén OEMF la hinh chi
nhat ABFO  ABMA ma MA=MB = AAMB vudng can tai M = MAB =45’
Khi d6 AAHM vudng can tai H . Matkhac H la trung diém cua AB
= HM = HA =3cm.

Vay M nam trén duwong trung truc ctia doan thr?mg AB va cach AB mot doan

MH =3cm.
AMAH vudng & H, ta c6: MA? = MH? + HA? =3° +3? =18 = MA=/18 =32 (cm)
+ ABFOva ABMA c6 M =F;A=B; suy ra ABFO © ABMA (g - g) nén

FO_BO_Z_ljFO:mZ&éE:\E (em)

MA AB 6 3

OE OA 4

— =" -"-2-0E=2FO0=22 (cm
FO OB 2 V2 (em)

= Spewe = OE.FO = 24242 = 4(cm?) = S, = 4:2=2(cm?)

Ta co: S, gy :%.MH AB = %.3.6 =9(cm?)
N . SV 1 . S .2 1
Ta cling c6 ABFO @ AOEA theo ti s6 dong dang k = 5 nen == k= 2

AOEA

= Syero =1(CM?); S, 0e, = 4(cm?)
S1=Soeme = Sero + Soemr =1+4= S(sz )
S, =Ssre =Sero + Sreo + Sopa =1+2+4=7(cm’).
Vay S+, _5+7 _12

s.S, 57 35
PE SO 4. CHON HOC SINH GIOI LOP 9 CAP HUYEN THUONG TiN

NAM HOC 2019-2020

Bail.  Cho biéu thiic: P =(L—i}(2x+&‘l+ zxﬁ”‘&}
1-Jx x 1-x 1+ x/X
a)Ratgon P.
b) Chiing minh: P >1.
Bai 2.  Giai phuwong trinh:

\/x—4\/x—1+3+\/x—6\/x—1+8 =1.

Bai 3.

TAI LIEU TOAN HQOC
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1) Tim nghiém nguyén cta phwong trinh: 6x%y° +3x* —-10y® =-2.

2) Cho ba s duong X, Y,z thoa man diéu kién: x+y+z=2.

2 2 2

N .7 . 2 A 2 o A2 a X Z
Tim gia tri nho nhat cta biéu thic: P = T - .
Yy+Z Z+X X+Yy

Bai 4:
1. Cho hai dwong tron (O;R) va duong tron (O'; R/ 2) tiép xtic ngoai nhau tai A.
Trén duong tron (O) 1ay diém B sao cho AB = R vadiém M trén cung 16n
AB. Tia MA cit duong tron (O') tai diém tht 2 1a N.Qua N ké duong thing
song song v6i AB.cit duong thang MB tai Q va cit duong tron (O') & P.
a) Chtrng minh tam giac OAM dong dang tam giac O'AN .
b) Tinh NQ theo R.
¢) Xac dinh vi tri cia M d€ dién tich ti gidc ABQN dat gia tri 1on nhat tinh gia
tri 1é6n nhat theo R.
2. Cho tam gidc ABC va mot diém O nam trong tam gidc d6. Cac tia AO, BO,
CO cit cac canh BC, CA, AB theo thtt twe tai M, N, P. Chttng minh rang:
OA OB OC
av BN TR T C

Bai5:  Cho hai s& dwong x,y théa man diéu kién x*+y° =x-y.

Chting minh rang x* +y* <1.

LOI GIAI BE THI CHON HOC SINH GIOI
LOP 9 CAP HUYEN THUONG TIN

Bai 1.
a) Diéu kién: P c6 nghia: x>0;x#1
adx-1 | [(Vx+1)(2vx=1) x(2vx-1)(Vx+1)

P= : +

(1—«/;)\/; (1—&)(1+«/§) (1+\/;)(1—x/;+x)

|o2dx-1 | 2&—1+\/;(2\/§—1)
- (1—\/;)& | 1-x 1-Jx+x

_ 2Ax-1 24/x -1
(1-Vx)Vx (1) (1-vx +x)

_1—«/§+x

X
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p) p o izVXHX */\/}X \/_+\F 1>2/TI ~1=1 (BDT Cauchy)

Vi dang thiic xay ra < 1 Jx & x= 1khong thoa man diéu kién xac dinh nén

Jx

P>1.
Bai 2.
DKXD: x>1
Phuong trinh dwoc viét lai la:
J(x=1)=4Jx=1+4+/(x-1)-6x-1+9 =1
2 2
e J(V1-2) + (Vo1-3) =1
& [Vx-1-2+x-1-3-1. (1)
*Néu 1<x<5 tacd (1)< 2—-Vx-1+3-+x-1=1<+x-1=2< x=5 khong
thudc khoang dang xét.
*Néu 5<x<10 ta cd 0x=0 phuong trinh c6 v6 s6 nghiém.
*Néu x>10 thi (1) < -5=1 phuong trinh v nghiém.
Vay phuong trinh c6 v6 s6 nghiém: 5< x<10.
Bai 3.
1)
6x°y® +3x* —10y°® = -2
< 3x°(2y°* +1) -5(2y* +1) = -7
& (3 -5)(2y° +1) =-7.
Nén suy ra 3x*—5; 2y°+1 1a w6c ctia -7
3% - X 2
(thoa man).
2y3+1—— y=—1
3x2 x2 _=2 .
, 3 (loai).
2y° +1=1 y=0
L3 —5—— x=t 2
, 3 (loai)
2y +1=7 3
3x*-5=1 X =2 .
* = (loai)
2y +1=-7  |y*=—4

Vay phuong trinh c6 nghiém nguyén (xy)e {(2; -1)i(-2 _1)} .
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2) Ap dung BDT Cauchy ta c6

2 2 2

X YE 2oy Y 20Xy 2 XY,
y+z 4 z+x 4 X+y 4
Cong tirng vé ta duoc
P+M2x+y+z:>P2M:1.
2
Dau “ =" xay ra khi va chi khi 3
Bai 4:
1)

a) Ta thdy AOAM © AO'AN (g.g) vi OAM =O'AN; AOM = AO'N .
b) Vi AB/INQ, ap dung hé qua dinh li Ta-1ét ta co

AB_MA_OA R 2 _ .o 3p
NQ MN 00 3R 3 2
2

¢) Ké AK LNQ, MH L AB, OC L AB, goi OCn(0)={I}.

S aeno :%(AB+ NQ).AK :%.(R +%RJ.AK :%.AK = S, < AK o gia tri l6n

nhat.

MH:MA: oA =2 = MH =2AK.

AK AN A0

bé AK 6 gid tri 16n nhat thi MH 16n nhat.

RVZ R(2+3)
2 2

Ta c6 AMAH » AANK (g.g2) =

R(2+\/§)

Taco MH<MC<OM +0C =R+ . Nén suy ra AKST.
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5R”(2+1/3)
Khi d6, t&t gidc ABQN c6 dién tichlénnhatla S, =———= khi M =1 1a
giao diém cuia duong trung tryc cua AB véi (O).
2)
Goi S;;S,;S,;S lan lwot 1a dién tich cac tam giac
OBC, OCA, OAB, ABC. P
Dung AH L BC (H € BC), AK L BC (K e BC) = AH//OK
Ap dung dinh 1y Talets va ti s8 dién tich tam giac, ta c6
AM AR s O BN Tsep s ? M
Cong cac dang thiic trén theo vé&
OM ON OP_8+S,+S, _S _,
AM BN CP S S
AM -OA BN-OB CP-0OC
= + + =1
AM BN CP
OA OB OC
< 3-
AM BN CP
OA OB OC

“amM BN TCP -

Bai 5:

Ttr gidi thiét x >y > 0.Gidaste x*+y*>1

Ta co

Y =x—y< (X=X +y) o X+ y <P+ xy’ —xPy—y°

& xy? - xty-2y* 20 xy(y-x)+(-2y°) =0

Volyviy —x < 0; —2y°< 0.

Diéu vo ly nay ching to giai st ban dau la sai.

Vay x*+y? <1.

DPE SO 5: CHON HOC SINH GIOI HUYEN YEN THANH - NAM 2019-2020
Cau 1. (3.0d)

1. Ton tai hay khong cac s6 nguyén t6 a,b,c thoa man diéu kién a” +2011=c
2. Tim gia tri nguyén cua x,y théa man x> —4xy +5y* = 2(x-y).
Ciu 2. (6.0d)

1. Giai phuong trinh: 10X +3x +1= (6X +1)v/x* +3
2. Cho a,b,cthéa man 2a+b+c=0.Chting minh 2a°+b®+c® =3a(a+b)(c-b).
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= Cau 3. (3.0d) Cho a,b,cla cac s8 thuc dwong. Chting minh rang:

y
4 bc ca ab 1,11

2 T3 T3 =8 oh | o
a‘(b+c) b°(c+a) c°(a+b) 2a 2b 2c

Cau 4. (6.0d)

Cho tam giac nhon ABC(AB < AC), Ba duong cao AD,BEvaCF cit nhau tai H. Goi I 1a giao
diém EF va AH.Duong thang qua I va song song véi BC cat AB, BE Ian luot tai B va Q.

1. Chtng minh: AAEF -~ AABC.

2. Chtng minh: IP=1Q.

3. Goi M la trung diém cua AH ching minh I la triee tam ctia tam gidc BMC.
Cau 5. (2.0d)
Trong mat phang cho 6 diém A A, A A, A, A, trong d6 khong c6 ba diém nao thang
hang. V6i ba diém bat ky trong sd 6 diém nay luon tim dwgc hai diém ma khoang cach
gitta chting nhé hon 673. Chting minh rang trong sau diém da cho luén tim duoc ba diém
la ba dinh mot tam gidc c6 chu vi nho hon 2019.

LOI GIAI PE THI CHON HOC SINH GIOI HUYEN YEN THANH - NAM
2019-2020

Caul: 1. Gia st ton tai 3 s6 nguyén td a,b,c thdéa man diéu kién: a” +2011=c
Khi d6 ta c6: ¢ >2011= cla s6 nguyén to 1é.
= a’chan
=a=2
Néub =2thi ¢c=2?+2011=2015:5= cla hop s0 (trdi v6i gia thiét)
Néu b>3thi la s8 nguyén t5 16 = b =2k +3(véi ke N)
= a’ = 2% = 2% 28
Vi 2% =1(mod3) va 2® = —1(mod 3)
= a° =2%.2° = —1(mod 3)
Lai ¢6: 2011=1(mod3)
= c=a"+2011=0(mod3) = cla hop sd (trdi véi gia thiét)
Vay khong ton tai cac s6 nguyén t§ a,b,c thoa man diéu kién a” +2011=c
2.Tacod: x> —4xy+5y> =2(x—Y)
S Ay + X2 +1-4xy —2x+4y) + (Y -2y +1) =2
&y -x+1)7+(y-1)°=1*+1°

- 2y —-x+1)?> =1 c>{2y—x+1=ir1
(y-17?=1° y-1=+1
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X

< X <
[ | |
O N OO NN A

X < X
Il i

|
{
{
|

y

Vay (x;y) €{(4,2);(2,0);(6;2);(0;0);}
Cau2: 1. BKXD ctia phuong trinh la: xe R
Ta cé: 10X +3x+1= (6x+1D)vx* +3

< 40X% +12X+4 = 4(6X + 1)V x? +3
< (36X2 +12x+1) —4(6X+DVX* +3+4(x* +3)-9=0

2
o (BX+1)? = 2.(6x +1).2J%x* +3 +(2\/x2 +3) 9
2
<:>(6x+1—2\/x2+3) -9

B6Xx+1-24/x*+3=3
6X+1—2Jx?*+3=

* Treong hop 1: 6X+1-2X* +3 =3 2UXx* +3=6x-2 < x* +3=3x-1

1 x>
X+3=0 X>= 3
ST ) = 3 = _a ox=1
X*+3=9x"-6x+1 Ax? —3x 10 x-1=0
B 4x+1=0

* Truong hop 2: 6x+1-2Vx* +3=-3 2VX* +3=6x+4 < Vx> +3=3x+2

x>2
5 3
X+2>0 x>_% B )
<:>{2 320X +12x+4 3 S X= 3;ﬁ<:>x= 3;\/?
XoressE e 8x?+12x+1=0
]
4
Vay phuwong trinh c6 hai nghiém la: x=1 va X:—3J; J7

2. Taco: 2a+b+c=0=a+b=—(a+c)

= (a+b)’=—(a+c)’

Lién hé tai liéu word mén toan: 039.373.2038 TAI LIEU TOAN HOC



Website:tailieumontoan.com

+
= 2a’ +b’ +¢* =-3a(ac+c* +ab +b%)

= 2a’+b’+c® =-3afc(a+c)+b(a+h)]

= 2a’+b’+c® =-3a[-c(a+b)+b(a+b)] (Vi a+b=—(a+c))
=2a’+b’+c*=-3a(a+b)(b-c)

=2a’+b* +c’ =3a(a+b)(c-b)

3. Ap dung bat dang thitc C6-Sy cho hai s6 dwong ta co:
bc b+c bc b+c 1
5 + 22, |= . =—
a“(b+c) 4bc a“(b+c) 4bc a
be 1 1 1 "

=~ T e
a“(b+c) a 4b 4c

Tuong tu: L>l—i— 1 2)

bc ca ab (1 1 1) (1 1 1}
= +— +— 2 —+—4— || —+—+—
a‘(b+c) b°(c+a) c(a+b) \a b c 2a 2b 2c
bc ca ab 1 1 1
= — +— +— >—+—+
a‘(b+c) b(c+a) c'(a+b) 2a 2b 2c

Cau4: 1. Chitng minh: AAEF -~ AABC A
AE AB
Ta c6: AAEF « AABC (g-g)= —=-— (1
@-9="r=2c @ i
Xét AAEF va AABC c6: P «
]

— - Q
EAF = BAC (gécchung) ]
AE  AB . = AAEF - AABC (c—g-c¢) H
A ac W

2. Ké AK va HN vuodng goéc voi EF (K;N € EF)

B D

Ta c6: AK//HN (cung vuong goc véi EF )

1
A _AK_ 2 ME _ Swer 1)
1
IHHN 2UNEF Saer
2
L apBC
2 _ Saasc )

Lai co: =1 =
- HDBC SAHBC
2
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HE HF _HE HC

Mit khéc: AEHC - AFHB(g-g)=>——=—— = -——=
HC HB HF HB

2
= AHEF -~ AHCB(c—g ) :M:[EJ
SAHCB BC

2
Va AAEF - AABC (cAu a)=> SMEE — (Ej
AABC BC

2
— S ner _ S e :[ EF) = Ser _ Saec

BC = )

SAHCB SAABC SAHEF SAHBC

Tir (1), @) va (3) = 2 =T D= 4= *)

1P ,1Q _ HI
DB AD ‘DB HD

Vi PQ//BCnén ap dung quan hé dinh ly Ta-Lét ta co:

(*)

. ot P _1Q 3
T1r()va():>DB DB =IP=1Q

3.Ta co: A~ H caypy= AL _HAI+AI
AD HD HD HD+AD
ViM la trung diém cua AH = HI + Al = AH =2MA

Va HD+ AD = AH +2HD = 2MH + 2HD = 2MD

HI 2MA MA HI MA F
= = = = +1= +1

HD 2MD WMD HD MD
=— ID AD = ID.MD = AD.HD (1)

HD .
Lai co:
ADHB -~ ADCA(g-9) = DH DB = DB.CD =AD.HD (2)

DC DA
T (1) va (2)= ID.MD =BD.CD = ID CD
BD MD

= ADIB~ADCM (c-g-c¢)= DIB = DCM =BCJ

= BCJ +CBJ = DIB+DBI =90° = BJ L MC

Mat khac: MD L BC

Ma BJ cidt MD tai Isuy ra | la treec tam cua ABMC.
Cau 5:
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Xanh
bo
Xanh
Do
Xanh
PO a -
an .
bo bo
bo
bo
Xanh

-Téng s6 doan thang dugc sinh ra tir 6 diém da cho 1a:5+4+3+2+1=15 (doan thang)

- Trong 15 doan thang trén cac doan thang A A (véi m;ne {1,2;3;4;5;6}; 6}) c6 d6 dai nho
hon 673 dwoc t6 béi ma do. Cac doan th.’?mg con lai dwoc t6 bdi mau xanh.

- Khi 6, trong mot tam gidc bat ki ludn ton tai mot canh mau dé va cac tam giac c6 3 canh
duoc to cung mau doé c6 chu vi nhé hon 2019.

- Vi th€, ta chi can chitng minh lu6n ton tai mot tam giac ¢6 3 canh déu la mau do.

- That vay: No6i diém A v6i 5 diém con lai ta dwgce 5 doan théng gom

AA,; AA, AA,  AA AA,

- Theo nguyén li Dirichlet trong 5 doan thang nay luén ton tai 3 doan thang dwoc to cling
mau.

- Khong mat tinh tong quat, Gia s A/A,; A/A;; A/A, c6 cung mau xanh, khi dé tam giac
A,A A, c6 3 canh duoc t6 cung mau do (vi trong mot tam gidc bat ki ludn ton tai mot canh
mau do)

-Néu 3 doan thang AA,; AA,; AA,cSd ciing mau do, khi d6 tam giac A,A A, c6 mot
canh duoc t6 boi mau dé (trong mot tam giac bat ki ludn ton tai mot canh mau do). Gia sw
canh A,A, duoc td bdi mau do, Ta c6 tam gidc AA,A, cé 3 canh duoc to cing mau do.

- Bai todn duoc chiing minh.

PE SO 6. CHON HSG HUYEN TAM DUONG NAM HOC 2019-2020
Cau 1. (2,0 diéin) Tinh gia tri ctia biéu thiec sau: A= \/ 4410+ 245 + J 4-10+2+/5

Cau 2. (2,0 diéin) Tim céac s8 thuc a, b d€ da thic f(x)=x"+ax’+bx—1chia hét cho da

the x> =3x+2.

Cau 3. (2,0 diéim) Cho hai s8 thwc duong x, y thoa man x—2y =,/xy . Tinh gi tri ctia biéu

thie P=2—Y
X+y
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~ Cau4. (2,0 diém) Giai phuong trinh: 4v/x+1=x"~5x+14.

Cau 5. (2,0 diém) Tim tat ca cac gia tri cia m d€ phuong trinh 2m_—21 =m-3 vO nghiém.
X —
Cau 6. (2,0 diém) Cho a,b,c 1a cac s6 duwong théa man a+b+c=3. Chitng minh r.’?mg

ab+bc+ca+i2abc+3.
abc

Cau 7. (2,0 diém) Chizng minh rang véi moi s6 nguyén n thi n° —5n°+4n ludn chia hét cho
120.
Cau 8. (2,0 diém) Giai phwong trinh nghiém nguyén x° +8=7+/8x+1
Cau 9. (2,0 di¢m) Cho O la trung diém ctia doan thang AB . Trén cting mot nita mat phang
c6 bo 1a duong thang AB vé hai tia Ax, By cling vudng géc AB. Trén tia Ax 13y diém C
(khéc A), qua O ké duong thang vudng goc v6i OC cat tia Bytai D .

a) Chting minh AB? =4AC.BD

b) Goi M 1a hinh chiéu vudng géc cia O trénCD. Ching minh rang M thudc

duwong tron duong kinh AB .

c) Ké duong cao MH ctia tam gidc MAB . Chting minh réang MH, AD, BC dong quy.
Cau 10. (2,0 di¢in) Cho sau duong tron c6 ban kinh bang nhau va cling ¢ diém chung.
Chting minh rang ton tai it nhat mot trong nhitng duong tron nay chita tam ctia mot

dwong tron khac.

LOI GIAI PE THI CHON HSG HUYEN TAM DUONG NAM HOC 2019-2020

Cau 1: A:\/4+\/10+2\/§+\/4—\/10+2\/§ >0
A?=44\10+245 +4-110+25 ~2,/16-(10+25)

A2 =84 2:6—25

A*=842,/(v5-1)

A2 =6+245
A =(5 1)
A=+5+1 (Do A >0)
Cau2:  Tacod: X*—3x+2=(x-1)(x-2). Theo baira: f(x)i(x-1)(x-2).
f (x) chia hét cho x—1 = f(1)=0

=a+b=0=b=-a (1)
f (x)chia hét cho x—2 = f(2)=0
=8a+2b =-15 (2)
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—~ a=->;b=2.
2 2

El

=z

Cau 3: x—2y=\/@ @X—\/@—Zy=0<:>x—2\/x7y+\/@—2y=0
o (2 )0
Vi VX + y>0nén\/;—2\/§=0<:>x=4y.

4y-y _3

4y+y 5

Cau4: DKXD: x>-1
4X+1=x*-5x+14 < x> —5x—4x+14+14=0

& X —B6X+9+X+1—4J/x+1+4=0
& (x=3f +(x+1-2) =0
x—3=0
T lxri-2=0
Vay phuong trinh c¢é nghiém la x=3.
Cau 5: DKXD: x = 2.
2m-1
X—2
& (Mm=3)x=4m—7 *)
+Xét m =3 Phuong trinh (*) trd thanh Ox =5 (Vo ly)

= m =3 thi phuwong trinh da cho v6 nghiém.

5
Vay a=——; b=
ay 5

Khi do6 P=

< x=3 (TM)

=m-3=2m-1=(x—2)(m-3)

+ m=3, phrong trinh da cho c6 nghiém x=

D& phuong trinh da cho v6 nghiém thi —m—
Vay véi m=3, m :% thi phirong trinh da cho v6 nghiém.
Ap dung BDT cauchy ta c6 (a+b+c)(ab+bc+ca)> 3¥abc.3¥a*’c® = 9abc

Cau 6:

. abc< ab+hc+ca -

1 ab-+hc+ca

Ta chiing minh ab+bc+ca+ > +3
abc 3

TAI LIEU TOAN HOC
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Cau 7:

Cau 8:

Cau 9:

N ab+bc+ca+ab+bc+ca+ 1 > 3. That vay:
3 3 abc

2 2
VT > 3i/(ab +bc+ca) - Si/(ab +bc+ca)
- 9abc 9abc

Dé&u bang xay rakhi a=b=c=1

Ta cé: n°=5n° +4n=n(n’ -1)(n’ - 4)

=(n-2)(n-1)n(n+1)(n+2)

Va 120=2°3.5

Trong 5 sO nguyén lién ti€p ludn ton tai mot s6 chia hét cho 5, mot sd chia hét cho
3 va it nhat hai s6 chan lién ti€p nén tich cta 2 s6 nay chia hét cho 8

Ma 3, 5, 8 d6i mot nguyeén t6 cung nhau nén tich 5 s6 do chia hét cho 120.

x* +8=78x+1
DK xac dinh: 8x+1>0 < XZ—%@ X>0 (vi XxeZ)
PT twong dwong voi:

5X° +40 = 7,/25(8x +1) < 7.% = 7.(4x+13)=28x +91

& 5x° —28x-51<0 < (x—3)(5x* +15x+17) <0

Vivéi x> 0thi 5x° +15X+17 >0 nénsuyra Xx—-3=0<> x=3

Vay PT c6 nghiém duy nhat x =3

Luu yj: HS c6 thé giai theo cach thw truc ti€p x = 1,2,..,5. V6i x > 5 chitng minh vé

trai 16n hon vé phai.

a) Ching minh AOAC ~ ADBO (g.g)

y

S OA_AC onoB=ACED X D

DB 0B
:ﬁ%: ACBD = AB?=4AC.BD (dpcm)
b) Theo cau a ta co: AOAC ~ ADBO (g.g)

C

L OC_AC aoa-oB = OC_AC K

OD OB OD OA
+) Chttng minh: AOAC - ADOC (c.g.c) 1
= ACO=0CM A H O 8

+) Chitng minh: AOAC = AOMC (ch.gn)=> AO = MO
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= M ndm trén duong tron (O,0A) hay duong tron duong kinh AB.
y ¢) Goi K la giao cia MH v6iBC , | la giao cia BM voi Ax
Ta c6 AOAC=AOMC = OA=0M; CA=CM = OC 1la trung truc cia AM
=0C L AM.
Mac khac OA=0OM =0B = AAMB vuodng tai M
OC //BM (vicung vuong goc AM ) hay OC // Bl

+) Xét AABI c6 OM di qua trung di€m AB , song song Bl suy ra OM di qua
trung diém Al = IC =AC

+) MH // Al theo dinh Iy Ta-1ét ta co: MK _BK _KH

IC BC AC
Ma IC=AC = MK =HK = BC di qua trung diém MH
Twong ti AD cling di qua trung di€fm MH . Suy ra AD, BC, MH dong quy.
Cau 10:

Gia stt c6 sau duwong tron tam Oi (i =1, 2, .., 6) co
ban kinh r va M 1a di€m chung ctia cac duong tron
nay. D€ chitng minh bai toan ta chi can ching
minh it nhat ¢é hai tdm c6 khoang cach khong 16n

hon r.

Noi M véi cac tam. Néu hai trong nhiing doan
thang vira ndi ndm trén cing mot tia c6 diém dau
mut la M thi bai todn duogc chitng minh.

Trong truong hop nguoc lai, xét gbéc nho nhat trong cac géc nhan duwgce dinh M,
gia st do la goc O:MO:.

Do tong cac goc nay la 360° nén goc O:MO: < 60°. Khi d6 trong tam giac O:MO:
c6 mot géc khong nhé hon géc O:MO: (néu nguoc lai thi tong cac goc trong tam
gidc nho hon 180°).

Tt d6 suy ra trong nhitng canh MO: va MO: trong tam giac O:MO: ton tai canh
khong nho hon O:0: ttec ta c6 O10:< ¥ vi MO:1< v, MO:2< 7.

PE SO 7. CHON HOC SINH GIOI HUYEN CHU SE - NAM HOC 2019 - 2020
Cau 1. (6,0 diéim)

a) Rut gon biéu thee: M = \/4+\/5\/§+5\/48—10\/7+4\/§ .
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2 —x+1 1
b) Giai phwong trinh: 6 ,[———— — (z +1)- =35.
) p g \/ i1 (z+1) ,/xgﬂ

Cau 2. (3,0 di¢im) Trong mat phang toa dd Ozy, cho duong thang (d) c6 phuong trinh
(m —4)z +(m —3)y =1 (m la tham s0). Tim m d€ khoang cach tir goc toa do dén duong
thing (d) 1a 16n nhit.

Cau 3. (3,0 diéin) Cho hinh vudng ABCD va diém P nam trong tam gidc ABC sao cho
BPC =135°. Chitng minh rang: 2PB” + PC* = PA®

Cau 4. (5,0 diéin) Cho ntra duong tron tam O duong kinh AB =2R. M 1a diém di dong
trén doan thr?mg AB,ké CM L AB tai M (C thudc ntra duong tron tam 0).Goi D va E
14 hinh chiéu vuong géc caa M trén CA va CB. Goi P va @ Tan luot 1a trung diém caa
AM vy MB . Xac dinh vi tri caa diém M &€ dién tich cua t& giac DEQP dat gia tri 16n
nhat.

Cau 5. (3,0 diéim)

a) Gia str z,y,2 la cac s6 thyc thoa man diéu kién: 2 +y+ 2z +ay +yz + 20 =6.
Chting minh rang: z* + 3° 4 2* > 3.
b) Chttng minh trong 8 s tit nhién c6 3 chit s6 bao gio cling chon hai s6 ma khi

viét lién nhau ta duwoc mot s6 cd 6 chix sO chia hét cho 7.

LOI GIAI PE THI CHON HOC SINH GIOI HUYEN CHU SE - NAM HOC
2019 - 2020

Cau 1: a)

M= \/4+\/5\/§+5\/48—10\/7+4\/§ = \/4+\/5\/§+5\/48—10(2+\/§)

:\/4+\/5\/§+5\/28—10\/§ :\/4+\/5J§+5(5_J§)
= Ja++25 =9 =3.

b) Diéu kién: z > —1.

2 — 2 +1 1 > 41 1
6. w_(ijl). . :5(:)6.\/13 T+ _\/ 2:z:—|— _5
z+1 2 +1 z+1 - —z+1
2
Déttz,/x—m<t>0>.Phucmg trinh tro thanh: 6¢ — = — 5.
r+1 t

t=1 (n)

=)

=6 —-h5t—-1=0<

Lién hé tai liéu word mén toan: 039.373.2038 TAI LIEU TOAN HOC



Website:tailieumontoan.com

2 _ 2 _ r=0(n
Véit:b/x_wsz_ﬂl:lﬂugx:o@ (),
z+1 z4+1 x=2(n)

Vay phuong trinh c6 hai nghiém z = 0;2 = 2.
Cau2: V&imoigia tri ctia m thi duong thang (d) khong di qua gdc toa do.

= Véi m =4, ta c6 duong thing (d) :y=1. Do d6 khoang cach tir gdc toa do

dén dudng thang (d) bang 1. 1)
= Véi m =3, ta c6 duong thang z = —1. Do d6 khoang cach tir gic toa do dén

duong thang (d) bang 1. (2)
= Véi m = 4;m = 3 thi dudong thing (d) cdt truc Oy; Oz Tan luot tai A O;;B]

m —
. 1 1 1 , .
va |——;0|, suy ra OA=——;0B=+——. Ké duong cao
T R T

OH 1 AB(H S AB).

Tacs — -1 4 1 = (m—3) +(m—4) =2m® —14m + 25
OH® OA* OB
ZQmQ_QmZ_‘_@ _}_121
2 4] 272
— OH? <2 & OH <+2. 3)

Tt (1), (2) va (3) suy ra khoang céch tlr goc toa do dén duong thang (d) 16n
nhét bing v2 khi m = g

Cau3: Trén ntta mit phang c6 bo la duong thang AB

PV

khong chtra diém P, vé diém P' sao cho APBP'
vudng can tai B . Khi do 4 o
Xét AAP'B va ACPB c6

» AB = BC (gia thiét);

- ABP'=CBP (cung phu véi @; d

*» PBP'= BP (theo cach vé).
Suy ra AAP'B = ACPB (canh — goc — canh).
— AP'B = CPB.

u .

Ma CPB + BPP' =180° = AP'B + BPP' =180° b ¢

e

< AP'P+ BP'P+ BPP'=180°< AP'P =90°.
Do d6 AAP'P vuong tai P'. Theo dinh ly Py-ta-go, ta co
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AP’ = AP+ P'P* = PC” + (BP °y BP2> = PC* +2BP* (do AAP'B =ACPB)

Vay AP? = PC* +2BP*.

Tam gidc ABC ndi tiép duong tron duong
kinh AB nén vuong tai C. Ttr do tk giac
MDCE la hinh chit nhat DE = CM . Do d6

1
Sapur = §SMDCE . (1)
Tam gidc ADM c¢6 DP la trung tuyén nén
1
Sapry = ESAADM' (2)
Tuong tw, £Q la trung tuyén cia AMEB nén S, = %S NP

Tir (1), (2) va (3) ta c6
1

1

SPDEQ = Opppyr T SADME + SAMEQ = §<SMDOE + SAADM + SAMEB) = ESAABC'
Ma s, = %CM AB < %CO-AB — %-R-2R — R (khdng d6i).

Suyra S <lp.

PDEQ = 9

Ddu “="xayrakhi M =0.

Vay S

' no 16 nhéit bing %R2 khi M = 0.
a)Tacd 2° +1>2z; 9" +1>2y; 2 +1> 22 va 2(x2 +97 +z2) 22(:13y+yz+za:)
Cong vé theo v& 4 bat dang thiic trén, ta dwoc
3(:1:2 + 97 —l—z2)+322<x—|—y—|—z—|—xy—|—yz—|—zx).

Theo débai, tacd = +y + z + 2y + yz + 2z = 6 nén

3(:1:2 + 9 + z2) +3>26 < 12° +y° +2° > 3. (diéu phai chirng minh)
b) Ldy 8 s0 chia cho 7, ta nhan dwgc 8 s6 dw nhan duoc 7 trong 7 s6 sau: 0; 1; 2; 3;
4; 5; 6. Theo nguyén ly Di-rich-le thi ¢6 it nhat 2 sd ¢d cung s6 du.
Gia stt hai s§ abe va def 12 hai s8 khi chia cho 7 ¢6 cung s6 dw la r. Suy ra

abe = Tk + 1 va d_ef:7m+r.

Khi d6
abedef = 1000abe + def = 1000(7k + 7) + Tm + 7 = 7(1000k + m) + 1001737 .

Vay ta c6 diéu phai chitng minh.
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PE SO 8. CHON HOC SINH GIOI LOP 9 HUYEN BA Vi
NAM HOQC: 2019 - 2020

Cau 1: 1) Cho biéu thiee P =1+

x+3 [ 8&* 3 1
X*+5x+6 (4x°-8x* 3x*-12 x+2

a) Rat gon P

b) Tim cac gia tricua x dé€ P=0; P=1

c) Tim céc gia tri caa x dé€ P>0

2) Tim s6 tu nhién n dé gid tri ctia bi€u thitc A=n®-6n*+9n-2 la mot s6 nguyén
to.
Cau 2: 1) Giai cac phuong trinh: v2— X% +2X +v/—X? —6x—8 =1++/3

2) Cho ba sd a,b,c thoa mén1+l+1: 1
a b c¢c a+b+c

Tinh gia trj ctia biu thire Q =(a” +b”" )(b* +c*)(c™ +a”")

Cau 3: 1) Chitng minh rang véi moi s6 nguyén n cho triedc, khong ton tai s6 nguyén
duong x sao cho x(x+1)=n(n+2)

2) Cho ba s6 dwong a,b,c théa man abc=1.

1 1 1 1

220043 Dr20+3 Cr2al+3 2
Cau 4: Cho tam giac ABC vudng tai A, duong cao AH , 14y diém E batki trén AB , ké
HF vudng goc véi HE ( F thudc AC ).

a) Chitng minh HE.BC = EF.AB

b) Cho AB =6cm, AC =8cm , dién tich tam gidc HEF b:?mg 6cm? . Tinh cac canh ctia

Chttng minh r?mg: A=

tam giac HEF .
c) Khi diém E chay trén AB thi trung di€m | cua EF chay trén duwong nao?

Cau 5: Cho AABC nhon. Phan giac cua A va C citnhau 6 O . Trén tia AB lay diém E sao
cho AO? = AE.AC . Trén tia BC 14y F sao cho CO? =CF.AC .Chtng minh E,O,F thang

hang.
LOI GIAI DE THI CHON HOC SINH GIOI HUYEN BINH GIANG - NAM 2019
2
Cu 1: 1) Cho biéu the P=1+— 25 o[ & 3 1
X°+5Xx+6 | 4x°-8x" 3x°-12 x+2

a) Sau khi bién dgi thu gon ta duoc P = %4

b) Véi P=0 x=—4(t/m) voi P=1< x=-2(khong thoa man dkxd)

c) P>0<x+4>0=>x>-4 va x=#0;2;,-2;-3
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-Néu n-2=1= A=-2 (loai)

2) Tacé: A=n’-6n’+9n-2=(n-2)(n’—4n+1) d€ A la s§ nguyén t3 thi

Né&u n’—4n+1=1=n=0,n=4 véin=0 thi A=-2 (loai ) véi n=4 thi A=2 (nhan )

-Thir twong ty cho cac truong hop n-2=-1 va n’ —4n+1=-1 cho ra n=1 la thoa

Vay v6i n=4 hodc n=1 la gia tri can tim

Cau 2: 1) Giai phuong trinh: v2— X2+ 2X +v-X2 —6x-8 =1++/3 (1)

2-x>+2x>0

PKXD:
—x*—6x—-8>0

2

Ta c6: 2-X* +2x =—(x* —2x-2) =3—(x 1) <3

—X2—6X—8=—(X2+6X+8)=1—(X+3)2 <1
Do dé: V& tréi (1) <3 +1

(x—1)2=0©{x:1

(X+3)2=0

D4u “=" xay ra khi: 3 (v 1i)

Vay phuong trinh da cho vo nghiém.
2) Diéu kién: a,b,c # 0. Khi &9, ta c6:

rr1_ 1

a b ¢ a+b+c

@(14_1 +(l_;)=0
a b c a+b+c

<:>(a+b)(ca+cb+cz+ab):0
<:>(a+b)(b+c)(c+a)=0
a=-b
&S| b=——c
c=-a
327—_b27
— b41__C41

Do do: Q=(a27+b27)(b41+c41)(02°19+a2°19)=0

TAI LIEU TOAN HOC
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Cau 3: 1) Chitng minh rdng véi moi s6 nguyén n cho truedc, khdng ton tai s§ nguyén
duong X sao cho x(x+1)=n(n+2)
Tacéd: x(x+1)=n(n+2)<x’ +x+1=(n+1)2 (1)
V6i x €N’ thi: X <x* +x+1<(x+1)" nén x* + x + 1 khong phai la s8 chinh
phuong ma (n + 1)2 la s& chinh phuong véi Vn € Z, do d6 (1) khong xay ra.
Vay véi moi s6 nguyén n cho truede, khong ton tai sd nguyén duong x sao cho
x(x+1)=n(n+2)
2) Véi a,b,c >0, ta co:
1 1 1
= 2 2 + 2 2 + 2 2
a~+2b"+3 b " +2¢c"+3 ¢ +2a +3
1 N 1
(a*+07)+(b*+1)+2  (b*+c*)+(c7+1)+2
1 1 1
< + +
2ab+2b+2 2bc+2c+2 2ca+2a+2
1 1 1
+ +
ab+b+1 bc+c+1 ca+a+l
1 abc b
= + +
ab+b+1 bc+c+abc abc+ab+b

B 1 N ab N b B
ab+b+1 b+1+ab 1+ab+b

1
(c2+a2)+(a2+1)+2

+

=2A<

(do abc =1)

=A< % (dpcm)

Cau 4:

HE HA
HF HC( )
HA AB

a) AAHE” AHCF(g-g)=

Tt (1) va (2) : $=2—C8::> AHEF” AABC(c—g—c¢)

HE EF

= — = EF.AB=HE.BC
AB  BC
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2
b) AHEF” AABC= —wer — EF =%:> EF =5 HE =3 HF = 4

S,;c BC?

1
c) Taco: IH = > EF ( duong trung tuyén trong tam

B
giac vuodng ) |
IA= % EF ( duwong trung tuyén trong tam
giac vuodng ) -
= IH = 1A vay | di chuyén trén duong trung truc
cia AH khi E chay trén AB | H
Cau 5:
Ldy M thudc AC sao cho AE = AM ;1ay N thuéc AC
sao cho CF =CN
Tacé: AO® = AM.AC = AAOM” AACO(c—g—c) A a ¢

— AOM =@(1)

CO?=CN.CA= ACON”" ACAO(C— g —C)

= CAO =CON (2)

M3t khac : AAOE = AAOM (c—g—c):m:ﬂ)\E
ACON = ACOF (¢ - g —¢)= CON =COF

Ma AOC +CAO + OCA =180° ( Tam giéc AOC)

— AOC + COF + AOE =180° vay O, E, F thang hang

DPE SO 9. CHON HOC SINH GIOI LOP 9 HUYEN CAM XUYEN
NAM HOQC: 2019 - 2020
Ma dé 01
I. PHAN DIEN KET QUA (thi sinh chi cin ghi két qué vio to gidy thi)
Cau 1: Vi gia tri nao cua x thi Jx2-9 c6 nghia?

Céu 2: Rt gon bidu thite A=+/7-443 +y/4+243

Chu 3: Cho céc s8 duong a,b thoa man 2a—3vab—2b=0. Tinh ti s§ &

b
Cau 4: Tim gid tri 16n nhat cta biéu thic B =, /—Xz +X +%
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Cau 5: Cho AABC vuong tai A c6 AB =3cm, AC =4cm. Tinh khoang cach tir A dén canh
BC.

Cau 6: Cho AABC nhon c6 AB=8cm, AC =10cmva sin A= ? . Tinh d6 dai canh BC.

Cau 7: Cho AABC c6 AB =4cm, AC =6¢m va BAC =30°. Tinh dién tich AABC

Cau 8: Cho AABC vudng tai A, duong cao AH. Biét 2—5 =% va BC =10cm. Tinh d¢ dai

canh HC.

Cau 9: Cho goc nhon « . Tinh tana biét cosa :%

Cau 10: Tk giac ABCD ¢6 AB//CD,AC L BD,BH LCD tai H. Biét BD =6cm, BH =4,8cm.
Tinh d6 dai dwong chéo AC.

IL. PHAN TU LUAN (thi sinh trinh by 10i gidi vio t& gidy thi)

2 2
Cau 11: Rt gon bidu thiic P =\/"T+\/x2 —4 —\/XT—\/ 2_4véi x> 22

Cau 12: Giai phuong trinh v/3x? —12x +13++/2X° —8x+12 =3
Cau 13:Chting minh bat dang thitc /a(4a+5b) +/b(4b+5a) <3(a+b) véi a,b 1a cac s8

“u_rr

khong am. Ddu “=" xay ra khi nao?
Cau 14: Tim cac s6 nguyén duong X,y dé A, B dong thoi la cac sd chinh phwong biét
A=x*+y+1va B=y +x+4
HUONG DAN GIAI
X3

Cau 1: D& biéu thirc vVx* -9 c6 nghia thi x*-9>0 < {X <3

Cau2: Ta cé A=+7—43 +/4+2.3
A=+(2-+3)% +y/(3+1)?
A=2-3+3+1
A=3

Cau 3:

2a-3Jab-2b=0

& (2Va++vb)Wa-2vb)=0 (Vi 2//a++/b >0)

—Ja-2vb=0

aJa=2b

Ja a

o —==2—=4

Jo b
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Cau 4:

Ta co B:‘/—x2+x+%

2
:>MaXB—E au “=" xay ra @[X—EJ <::>X:l
4 2 2

5

Cau 5:

.1 1 1 1 1 1
Taco——=-—F+—7F < ==+
AH® AB° AC AH® 9 16

PIRNTLI e Py T 2,4(cm)
25

Vay khoang cach tir A dén canh BC la 2,4cm
Cau 6:
Keé BH L AC

J3 BH 3 8.\/524\/5(:”1

Tacod sinA=— =—=""=BH =T

2 AB 2
Cé AH =+ AB? —BH? =/64—48 =/16 = 4cm

= HC =AC-AH =10-4=6cm

— BC =+HC? +BH? =/48+36 = 24/21cm

Bf\c
Cau 7:
A
Ké BH 1L AC o
AP LB o ﬁ\
2 4
= Saaec =£BH.AC:1.2.6=60m2 B ¢
2 2
BD\

BA

Cau 8:

Tacs 22 -3, pp-22C
AC 4

2
— BC =+AB?’+AC? < 10= gﬁg + AC?

25AC?

<100 = < AC? =64
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Lai cé6 AC?=HC.BC = 64=HC.10 = HC =6,4cm
Cau 9:

CoS =%:>a ~41,41° = tana ~ 0,882

Cau 10:
Goi giao diém caa BHva ACla L
Ké CH vudng véi AB tai F= HCFB la hinh cht nhat HB =CF =4,8cm

DH =+/BD? - HB? = /6% —4,8% = /12,96 = 3,6cm
AIKB @ AIHC (g-g)

— KBI = ICH hay DBH = ICH
Ma DC//AB= ICH =CAB

— DBH =CAF
= sin DBH =sin CAF :mzi
BD AC
3224’—83 AC:—6'4’8:8cm
6 AC 3,6

IL. PHAN TU LUAN (thi sinh trinh bay 10i gidi vio to gidy thi)
Cau 11:

2

2
P=\/X7+\/x2—4 _\/XT_ Xe—4

2 2
Pz\/x 4, x2—4+1—\/X 4 -4+
4 4

[ 5]

X -4 VX2 -4
P= +1- -
2 2
2 2
p= X2 4+1-“X2 21 (Vi x> 242)
P=2
Cau 12:
Ta cé

V3X2 —12x+13 = 3(X% —4x+4) +1 = [3(x—2)? +1>1

TAI LIEU TOAN HOC
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V2X2 —8X+12 = \[2(x2 —4X+4) + 4 =\[2(x=2) + 4 > /4 =2
VT >21+2=3

Dé&u “=" xay ra (x—2)° =0 x=2

Cau 13:

Ta c6 +Ja(4a+5b) +4/b(4b +5a)

=+/a.\/(4a+5b) ++/b.,/(4b+ 5a)

<./(a+b)(4a+5b+4b+5a) (Bit dang thirc Bunhia)

= Jo(a+b)?

—3(a+h)
o Ja  Jda+5b
Dau “= Xayra ﬁzm
a 4da+5b

< —=
b 4b+5a

< 4ab+5a° = 4ab+5b°
<a=b (Viab>0)
Cau 14:
Tacéd A=x"+y+1
B=y*+x+4
-V6i x>y thl X¥* <X+ y+1< X2 +Xx+1< x* +2x+1=(x+1)°
= x* < B < (x+1)?
Khoéng ton tai X,y
-VOi X<y = Y <Y A X+A<Y Yy +A<y +4y+4=(y+2)°
=y’ <B<(y+2)*
= B=(y+)’ =y’ +x+4
=Xx=2y-3
A=x*+y+1=(2y-3)° +y+1=4y*-11y+10
Vi A 1a s6 chinh phwong nén A =k?
= k?=4y*-11y +10
= 4y* -11y+10-k* =0
= A =16k* -39
Dé A la s6 chinh phuong = A 1a s6 chinh phuong
= 16k* -39 =a*
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= (4k —a)(ak +a)=39=1.39=3.13

4dk-a=1 a=19 | 4k -a=3 a=>5
= =~ va = =
4k +a=39 k=5 4k +a=13 k=2

Véi k=5=y=-1 (loai)
Véi k=2=y=2=x=1

Vay cdp s (L2) thoa man yéu cau dé bai

PE SO 10. CHON HOC SINH GIOI HUYEN HUONG KHE - NAM 2019
I. PHAN GHI KET QUA (Thi sinh chi ghi két qud vao to gidy thi)

Ciu 1. Tinh gié tri biéu thitc: A=+2+3 -y2-3
Cau 2. Tim sO thuc a, b sao cho:

DPa thite x* —9x® + 21x* + ax+ b chia hét cho da thizc x? —x*-2.

Cau 3. Viét hai s0O tiép theo caa day 1; 2; 3; 5; 7; 10; 13; 17; 21;...
2019}2 2019
+

Ciu 4. Tinh gia tri ctia bi€u thirc: M =, [1+2019° +(
2020 2020

Cau 5. Tim gia tri nho nhat ctia bidu thitc F =5x° + 2y’ + 4xy — 2x+4y + 2020

Céu 6. Tim tt ca cdc cip s6 nguyén (X;y) thoa man: (x* +1)(x* +y?)=4x’y

Cau 7. Gia sit x va y la hai s6 théa man x>y va xy=1. Tim GTNN cua biéu thiic
BEa%

X—y
Cau 8. Tim A la s6 nguyén duong, biét trong ba ménh dé P, Q, R dudi day chi c6 duy

A

nhat mot ménh dé sai:
P = “A+45 la binh phwong cua mot s6 tw nhién”
Q= “A co chit s0 tan cung la s6 7”
1. R="A-441abinh phuong ctia mét s6 ty nhién”
Cau 9. Cho tam gidc ABC c6 géc A bang 120°, AD la phan gidc ctia géc A (D € BC). Tinh
do dai AD biét AB=4cm, AC =6cm.
Cau 10. Cho tam gidc ABC vudng tai A, ¢ cac duong trung tuyén AE va BD vudng goc
v6inhau, biét AB =1cm. Tinh canh BC.
IL. PHAN TU LUAN (Thi sinh trinh bay loi gidi vao to gidy thi)
Cau 11. Giai cac phuong trinh sau:
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2X X 5, 2 3
a) il axel 3 b) x* —5x+8=2yx-2.

Cau 12. Cho hinh vuéng ABCD c6 AC cit BD tai O. M 1a diém bat ky thudc canh BC (
M khéc B, C).Tia AM cat duong thang CD tai N, trén canh AB 14y diém E
sao cho BE=CM.

a) Chiing minh AOEM vuong can.
b) Chitng minh ME//BN.
c) Tir C ké CH L BN (H € BN). Chimg minh ba di€ém O, M, H théng hang.

Cau 13. Cho hinh vudng cé canh bang 1, ¢6 chita 29 dwong tron, mdi duong tron c6 duong

kinh % Chting minh rang ton tai 1 duong thang giao véi it nhat 5 duong tron.

LOI GIAI PE THI CHON HOC SINH GIOI HUYEN HUONG KHE - NAM 2019
I. PHAN GHI KET QUA

Ciul: Tinh gid tri biéu thttc: A=y2+3 -y2-43
Hudng dan

A? =(J2+J§—J2—J§)z =2+J§—2\/(2+J§)(2—J§)+2—J§
A*=4-24-3 =4-2=2

Vay A=1.
Cau2: Tim so thuc a, b sao cho:
Pa thitc x* —9x% +21x* + ax+b chia hét cho da thite x> —x*-2.
Hudng dan

Ta thuec hién phép chia:
x* —9x° +21x% +ax+b | X2 —x—2
x*— x2-2x? x? —8x +15

—8x*+23x* +ax +b
—8x% + 8x* +16x
—15x*+(a—16)x+b
15x% — 15x-30
(a-1)x+b-30

Vi da thire x* —9x% +21x? + ax +b chia hét cho da thic x? —x* -2,
a-1=0 a=1
b—30=0<:>{b=30'

Nén (a—-1)x+b-30=0 :>{

Vay a=1va b=30.
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Viét hai s tiép theo caa day 1; 2; 3; 5; 7; 10; 13; 17; 21,;...

Huéng dan
Ta thay:
1+1=2 7+3=10
2+1=3 10+3=13
3+2=5 13+4=17
5+2=7 17+4=21

Do d6 s6 tiép theo la 21+5=26 va 26+5=31.
Vay s6 can tim 1a 26, 31.

2
Cau4: Tinh gid tri ctia biéu thic: M = \/1+ 2019 +(2019j + 2019

2020 2020
Huéng dan

Ta c6: 2020% = (2019+1)2 =2019° +2.2019.1+1

=1+2019° = 2020 - 2.2019

2 2
M= \/1+ 2019° +(2019J 2019 _ \/20202 —2.2019 +& 2019

+ +—
2020) 2020 20207 2020
2
_ (2020_ 2019) L2019 0,0 2019 2019 .
2020) 2020 2020 2020

Ciau5: Tim gid tri nho nhat cua biéu thic F = 5x% +2y° +4xy — 2x + 4y + 2020
Hudng dan
F =[(2x)2+2.2x.y+ y2}+(x2—2x+1)+(y2+2.y.2+4)+ 2015
=(2x+y)2+(x—1)2+(y+2)2+2015
Vi (2x+y) 20, (x-1)">0, (y+2)* >0, véi Vx yeR.
Do dé F > 2015

(2x+ y)2 =0
\ =1
vay F dat GTNN bang 2015 khi 1 (x~1)° =0 @{);_2.
(y+2)" =0

Cau 6: Tim t4t ca cac cdp s6 nguyén (X;y) thoa man: (X2 +1)(x2 + y2) =4x%y
Huéng dan
PT< X'+ X°y2 + X +y* = 4x%y

X (K —y)+ Xy (y-1)+x* (1-y)+y(y-x*)=0

Lién hé tai lieu word mdn toan: 039.373.2038
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2 X =Yy
Két hop v6i (*) suy ra —y=0 =N =Y =4x=0
P Yy -1-0 X*—1)x=0 [ _+

-Néu x=0 thi y=0?=0 (Théaman X, y€Z)

-Néu x=1thi y=1"=1 (Théaman X, yeZ)

-Néu x=-1 thi y:(—l)2 =1 (Thoaman X, yeZ)

Vay cac cdp s6 nguyén (X, y) thoa man yéu cau bai toan la: (0;0), (1,1), (-11).

Cau?7: Gia st x va y la hai sd thoa man x>y va xy=1. Tim GTNN cua biéu thirc

A:ﬂ.
X—y
Hudng dan
2
Tacs: ao X2y +2xy
X—y
2 2

Ma xy =1 thay vio A, taco: A=Y *2_(x=y) 2 2

X-y X-y X-y X-y
Vi x>y nén x—y>0. Ap dung BDT Co-si:

A=X-y+ 22\/(x—y)—
X—y X—y
hay A>22.
= Ay, = 242 Khi X—Y=X—2y & (x-y) =2, kéthop x—y>0

:3x—y:J§
S X=42+Y

Mhxy=1Jdﬁdé(J§+y)y=1¢>y2+J§y—1:0

Taco o,=(v2) ~4.1(-1)=6>0

y
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Cau 8:

2. R=

Cau 9:

=B ) 2k
2

khidé x=+2+
Sl

Vay A dat GTNN bing 2+/2 khi X =

J2-6 2446
NP G R Fh
2 2
Tim A la s6 nguyén dwong, biét trong ba ménh dé P, Q, R dwdi day chi c6 duy
nhat mot ménh dé sai:
P = “A+45 la binh phwong cua mot s6 tw nhién”
Q= “A co chit s0 tan cung la s6 7”

“ A—44 la binh phuong ciia mot sd tu nhién”

Huéng dan
-Néu P, Q dung thi A+45 6 tan cling bang 2. Khong 1a s6 chinh phuong, trai
voi P. Suy ra P hodc Q sai. (1)
-Néu Q va R dung thi A-44 c6 tan cuing bang 3. Khong 1a s chinh phuong,
trai v6i R. Suy ra Q hodc R sai. (2)
Ttr (1) va (2) suy ra Q sai.
Ma A+45 1a binh phwong ctia mot s6 tw nhién nén A+45 c6 dang a’
A—-44 1a binh phuong ctia moét s6 ty nhién nén A-44 ¢6 dang b?.
= A+45—(A-44)=a> b’
=89=(a—-b)(a+h)
Ma 89 la s nguyén t6 =>a—-b=1 a+b==89.
= a=45b=44.
= A+45=45" = 2025
Vay A=1980.

Cho tam gidc ABC c6 géc A bang 120°, AD la phan gidc ctia géc A (D eBC).
Tinh d0 dai AD biét AB=4cm, AC =6cm.
Hudng dan
Qua D ké DE//AB(E e AB)
Vi AD la phan gidc goc A ctia AABC

DC AC
>—=—
DB AB
DC AC DC 6 DC 2
= = hay = o—==(1)
DB+DC AB+AC BC 3+6 BC 3
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/\ Py 0
Ta c6: AB la phan gidcgoc A= A = A, =¥ = 1220 =60°
Ma A =D, =60° (DE//AB)
= A, =D, =60° = AADE déu
= AD =DE
Vi DE//AB (cach dung)
Xét AABC theo hé qua dinh ly Ta-1ét: DE_ E(2)
AB BC
2 DE 2 23

Thé (1) vao (2) ta duoc: %=— hay

= DE ==—==2(cm)
3 3 3 3

— AD = DE =2cm.

Cau 10: Cho tam gidc ABC vuodng tai A, c6 cac duwong trung tuyén AE va BD vudng goc
véinhau, biét AB =1cm. Tinh canh BC.
Huéng dan
Ta cé: BAE = DAB = DBA

= ABAE « ACAB
AC AB
>—=—
AB AE

= AC.AE=6< AC?=12 AE=%AC

Ap dung dinh ly pytago: BC =+ AC?+BC? =32
IL. PHAN TU LUAN (Thi sinh trinh bay loi gidi vao to gidy thi)
Cau 11: Giai cac phurong trinh sau:
2X X 5
a) 2 2 =5

X*=Xx+1 Xx°+x+1 3

b) X —5x+8=2x~-2.
Loi giai
2x(x2 +x+1)—x(x2 —x+1) 5

APT < (xz—x+1)(x2+x+1) )

2X° +2xX* +2x=X*+x*=x _5
(xz—x+1)(x2+x+1) 3

<3¢ +9x2 +3x =5x* +5x* +5
< 55X +3x%+4x* +3x-5=0
& (x-1)° (-5x*—2x* + 2x+5) =0
x=1(1)
—5x* —7x-5=0(2)
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(2) = -5x* -7x-5=0

<:>5x2+7x+5:0

= (\/_x) +2\/—x7+( \7/_)2} o1 =0

2
o | Bx+ ! J+E=O

2.5

2
.
Vi|Bx+——1| >0
2«/§j

2

7 51

= | BX+—=| +—=>0=(*) v nghiém.
( 2\/§j 20 (*) vons

Vay X =1 1a nghiém cua PT.

b) X2 —5x+8=2y/x—-2. DK: X>2
& X2 =5X+6+2-2/x-2=0

& (x-2)(x=3)+2-2x-2=0
& (x=2)(x-3)-2(Vx-2-1)=0

2(x—2-1)

c>(x—2)(x—3)—m_
@(X—3)(X—2—ﬁj=0

20

Xx=3
= 2 <:>x=3(TM)
X—2—————=0
JXx-2+1

Vay x=3 langhiém ctua PT.

Cau12: Cho hinh vuéng ABCD c6 AC cat BD tai O. M la diém bat ky thudc canh BC
(M khéc B, C).Tia AM cat duong thang CD tai N, trén canh AB 14y diém E
sao cho BE=CM.

a) Ching minh AOEM vudng can.
b) Chitng minh ME//BN.
c¢) Tk C ké CH L BN (H e BN ) Chang minh ba diém O, M, H thfmg hang.

Loi giai
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(SN

D c N

a) Vi ABCD 13 hinh vuéng nén AC L BD, B, =C, =45° va OB=0C.
Xét AOEB va AOMC c6:
EB = MC (GT)
B,=C, (CMT)
OB =0C (CMT)
= AOEB = AOMC(c—c—c)
= OE=0M (2 cdp canh t.u)(1)
= (/)\1 = 6\2 (2 cap goc t.w)
Ta 6 0,+0,=90° =0, +0, =90° hay OEM =90° (2)
Ttr (1) va (2) suy ra OEM vudng can.
b) Xét AABM va ANCM 6
ABM = NCM =90°
AMB = NMC (d&i dinh)
= AABM < ANCM (g —g)

:%—m (canh twong tng ti 1€)
M AM & g ung i
CM MN CM MN

- = - =
BM+CM AM+MN _ BC AN
BE MN BE MN

-5 =S — =
AB AN AB AN

= ME//IBN (DL dao ctua DL Ta-let)

c) Goi giao diém cua OM va BN 1a H'.

Ta c6 MHB = EMD = 45°

Xét ABMH' va AOCM c6:

H=C =45

BMH '=CMO (d6i dinh)

TAI LIEU TOAN HOC
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= ABMH '@ AOMC(g—9)
, .. ~ BM OM
Ta co ti so: =—
MH"' MC
BMO = H 'MC (d8i dinh)
= ABMO » AH 'MC(c—g—c)

= OBM =CH 'M =45
= BH'C=90°
= H' trung véi H
Vay O,M,H théng hang.
Cau 13: Cho hinh vudng cé canh bing 1, ¢6 chita 29 duong tron, mdi dwong tron cd

duwong kinh % Chting minh rang ton tai 1 dwong thang giao véi it nhat 5 dueong

tron.
Loi giai

Ké 9 duong thang song song cach déu chia hinh vuéng thanh 10 hinh chit nhat
co6 chiéu rongla 0,1.

Vi duong kinh ctia mdi hinh tron 1én hon 0,1 nén mbi duong tron bi it nhat mot
trong 9 duong thang vira ké cat.

Néu mdi dwong thang chi cit khong qua 6 dwong tron thi s6 duong tron khong
qua 9.6 =54

Ma c6 55 dudng tron nén it nhat phai cé mot duong thang cat 7 duong tron.
DE SO 11. HOC SINH GIOI HUYEN HUONG SON 2019-2020

I. PHAN GHI KET QUA

Caul. Tinh gid tri ctia bidu thitc A =1/3+/5 —v/3-+5 —/2.
1-2sina.cosa
cos’a—sina

Cau 2. Rutgon biéu thtc: B=

Cau3. Giai phuong trinh: Vx +./y—1++z - :%(x+y+z)

~1+42 _b_—l—\/i
2 2

Cau4. Choa= . Tinh a*+b*

Cau5. Chosd twnhién n=999...9 (c6 2019 chir s6'9). Tinh tong cac chit s6 cua n?.
Cau 6. Tim gia tri nho nhat caa biéu thiee C=+v1-X +~/3+X .

Cau7. Cho hinh thang ABCD (AB//CD), hai duong chéo vudng gbc véi nhau, biét
AC =16cm, BD =12cm. Tinh chiéu cao cta hinh thang.
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Cau 9.
Cau 10.
IL. PHAN TU LUAN

Cau 11.

Cau 12.

Cau 13.

Caul.

Cau 2.

Mot bai thi gom 20 cau hoi, mdi cau hoi tra 1oi dung duoc cong 5 dieém; mdi cau
hoi tra 101 sai bi trir 2 diém; cau hoi nao bd qua khong tra 10i nhan duoc 0 diém.
Khi lam bai thi trén ban An ¢ cau hoi tra 10i sai va tong sd diém dat duoc la 60
diém. Hoi ban An da bo qua may cau hoi?

Tim thuong ctia phép chia x* +y® —2z%+3xyz cho x+y-z.

Tim X, y nguyén duong thda man: 3x* +10xy +8y* =96.

a) Giai phuong trinh: x? +4x+5=2/2x +3.

b) Cho hai s8 tw nhién a, b thoa man: 2a’ +a =3b” +b . Chitng minh rang:
2a+2b-1 la s chinh phuong.

Cho tam giac ABC c6 ba goc déu nhon, 6 triec tam 1a H. Qua H vé mot duong
théng cdt AB, AC Tan luot tai D va E sao cho HD=HE.Qua H vé duong
thang khéc vuong goc véi DE va cat BC tai M.

a) Chirng minh BM_ ﬂ
AH HE
b) Cht'ng minh M la trung diém caa BC.

a’(b+c)+b*(a+c)
abc
dai ba canh ctia mgt tam giac vuong (¢ la d6 dai canh huyén).

Tim gia tri nhé nhat ctia biéu thic P = , trong d6 a,b,c la d6

LOI GIAI BE THI HOC SINH GIOI HUYEN HUONG SON

Tinh gié tri ctia biéu thitc A =+/3++/5 —y/3-v5 —v/2.

Loi gidi
O O o s

Sk

(L, B) (1 WB) s (1 V5 1 B)(1 B 1
R e T R B\ BT

]_ﬁ
0Nz 2 =Z(Vi0 1)

1-2sina.cosa
cos’ a—sin‘a

Rat gon biéu thic: B =

Loi giai
Goi d0 dai ctia canh d6i dién v6i gdc c6 s6 do « la a, canh goc vudng con lai va

canh huyén cta tam giac vuong lan luot la b vac.
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a b jab ) a
e 1-2sina.cosa ¢ 2 ¢ _(a-b) a-b p = tana-1
Khi do B= 5 —— = > == .
Cos” o —Sin“ « b a b--a +b a+1 tana +1
2 &

Giai phuong trinh: VX +.Jy-1+z-2 = (x+y+z)

Loi giai
X +y-1++z-2 = (x+y+z)
x>0
PK: {y>1 .
z2>2
x 1
Zi2>Vx
2 2
Ta co: yTl %2«/ -1 =X +y-1+VJz-2<= (x+y+z)
2 1 >Jz22
2 2
x=1
Dau “="xay rakhi 1y=2 .
z=3
Choa=—2Y2 1 “1V2 g
2 2
Loi gii

at+bt = (a +b2) 2a2b2=[(

142 (—1-v2Y) (1412 NN
2|\ 2 - 2 2

:(2—2\/§+1+2+2\/§+1J2_2(1JZ :(§J2_1_17

4 4) \2) 8 8°
Cho s6 tg nhién n=999...9 (cd 2019 chir s6'9). Tinh tong cac chir sd cua n’.
Loi gidi
n=999...9=1000...0-1 (trong d6 c6 2019 chir s6 0).
Suy ra n’ = (fl.OOO...O—l)2 =1000...0*—2000...0+1=999...98000...01 (trong do6 co6
2018 chit s6 9 va 2018 chir s6 0).

Vay tong cdc chir s6 cua n? 1a: 2018.9+8+1=18171.
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Tim gia tri nho nhat cua biéu thite C=v1-X++/3+X .

Loi giai
C=+1-x+/3+x
PK: -3<x<1 1)
Vi C>0 nén C nho nhat khi C*nho nhat.
Ta c6: C* =4+2,/(1-x)(3+x).
C?nho nhat khi (1-x)(3+X)=3-2x-x* =—(X* +2x+1)+4=4—(x+1)° nho nhat,
tiec 1a khi (x +1)"nho nhét. Boi didu kién (1) nén (x+1)° nho nhat khi x = -3 hoic
x=1.
Khidd C*=4=C=2.
Cau 7. Cho hinh thang ABCD (AB//CD), hai duwong chéo vudng gdc véi nhau, biét
AC =16cm, BD =12cm. Tinh chiéu cao cua hinh thang.
Loi giai
Goi E la giao diém ctia duong thang song song véi AC di qua B va DC, H1a

chan dwong cao ha tir B xuéng DC.

| |ABIICE ti giac ABEC la hinh binh
1 nén tk gidc inh bin
AC/BE & : A 8
hanh. Do d6 AC=BE.
_(AC//BE
1 nén BDE =90°.
BD LAC
Xét tam giac vudng DBE c6 D H C

111 11
A DB TBE 127 T1e 8l

Cau 8. Mot bai thi gom 20 cau hoi, moi cau hoi tra 1oi dung duoc cdng 5 diém; moi cau

hoi tra 101 sai bi trir 2 diém; cau hoi nao bé qua khong tra 101 nhan duoc 0 diém.
Khi lam bai thi trén ban An ¢ cau hoi tra 1oi sai va tong sd diém dat dwoc 1a 60
diém. Hoi ban An da bo qua may cau hoi?
Loi giai

Goi X, y, z lan lugt la s0 cau tra 10i ding, sai, va bo qua cua An. Vi s6 di€m cua
Anla 60nén x>0.
Khi d6 ta c6: {”y”:ZO .

5x -2y =60 @

T (1) tacd: x=12 +2—5y ma X la s6 tw nhién nén y:5. Hon nita theo gia thiét thi

20>y >0.
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Vay y c6 thé bang 5, 10, 15.

Vi x+y<20 nén 12+7—5y§20:>y£470 .Vay y=5,suyra x=14.

Do d6 z=1.

An da bod qua 1 cau hoi.

Cau9. Tim thuong ctia phép chia x*+y® -2z +3xyz cho x+y-z.
Loi giai
Ta cé: x° +y° —z° +3xyz =(x+y—z)(x2 +y? +7° —xy+xz+yz).
Vay thwong cta phép chia x* +y® —2z°+3xyz cho x+y-z la
X2 +y?+72° —Xy+XZ+VZ.
Cau10. Tim X, y nguyén duong thoa man: 3x’ +10xy +8y* =96.
Loi giai
Ta c6 3x* +10xy +8y” =(3x +4y)(x+2y)=96=2°3 .
Vi 3x +4y > x+2y nén ta c6 bang gia tri nhu sau:
3x+4y 2°3 2'3 2°3 2°3 2 2°
X+2y 1 2 2° 2° 2.3 3
Dé dang nhan thay chi véi {BX +4=2 thi {X =4 thoa man yéu cau dé bai.
X+2y=2.3 y=1

IL. PHAN TU LUAN

Cau 11.

a) Giai phuong trinh: x? +4x+5=2/2x +3.
b) Cho hai s6 tw nhién a, b thoa man: 2a® +a =3b?+b . Chiing minh rang;
2a+2b-1 la s chinh phuong.
Loi giai
a) X2 +4x+5=2/2x+3
Dit t=+/2x+3,t>0.

s \ 2 2 . [ x+1=0
Khi d6 (1) trd thanh: (x+1)"+(t-1)" =0. Do d6 {

h
t-1=0

x=-1
{mzlax:—l .
b) Ta cé: 2a®+a=3b°+b < b’ =(a—b)(2a+2b+1) ).
Dat d=UCLN(2a+2b+1a-b).

= 2a+2b+1-2(a—b)=(4b+1):d.

Mit khéc, b?id? <> bid = 4bid va boi (4b+1)id nén 1id.

TAI LIEU TOAN HQOC
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Cau 12.

Cau 13.

duoc (a—b)va (2a+2b+1) 1a hai s6 chinh phuong.

Vay (a—b)va (2a+2b+1) la hai s6 nguyén t6 cung nhau. K&t hop véi (1) cho ta

Cho tam giac ABC c6 ba goc déu nhon, 6 triec tam 1a H. Qua H vé mot duong
thr?mg cit AB, AC lan luot tai D va E sao cho HD=HE.Qua H vé duong

thang khéc vuong goc véi DE va cat BC tai M.

a) Chirng minh BM_ ﬂ
AH HE

b) Cht'ng minh M la trung diém caa BC.

Loi giai

a) Goi AK va CQ la dwong cao cia AABC. A

Vi HMB = KHD (cung phu véi goc KHM ) va
KHD = AHE (ddi dinh) nén HMB = AHE .

M )
Ta c6 HAE = HBM (cung phu véi géc ACB).

@ L

Tir (1) va (2) ta c6 ABHM ~ AAEH .

BM HM
Suyra —=——-
AH HE
QHD =EHC S
b)Taco: ¢~ = QDH =MHC
QDH + QHD = EHC + MHC = 90°

Lai co DAH = HCM (cung phu véi goc ABC).
Tt (3) va (4) suy ra ADHA ~ AHMC.

Vay — HA _ HD = HAHM =HD.MC.

MC HM
Tt cau a: HAHM =BM.HE
Tt (5) va (6) suy ra BM.HE =HD.MC = BM =MC.
Do d6 M la trung diém cua BC.

2 2
. e e L 1 , a“(b+c)+b“(a+c
Tim gia tri nho nhat ctia biéu thire P = ( ) ( )

abc

dai ba canh ctia mgt tam giac vuong (¢ la do dai canh huyén).

Loi giai

Vi ¢?=a?+b?>2ab nén c>+/2ab.

2 2 2 2
a’(b+c)+b (a+c)=ab(a+b)+c(a +b ):a+b+i2
abc abc c ab

©)

(4)

)
(6)

, trong d6 a,b,c la do

ab

TAI LIEU TOAN HQOC
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Ta co:

2ab , Vaabe 2/ o2 20 ¢ (V2-le  Pya ¢ (V2-1)V2ab
c ab c Jab ¢ Jab  Jab ¢ ab Jab
=vV2+2.

Vay gia tri nho nhat P=+/2+2.

PE SO 12. CHON HOC SINH GIOI HUYEN HOANG HOA NAM 2019-2020

Cau 1 (4,0 diem):
3x+\/&—3_ \/;+1_\/;—2
X+\/;—2 \/;+2 \/§—1

a) Tim diéu kién xac dinh va rat gon biéu thic P.

b) Tinh gia trj ctia biéu thitc P khi x = 320 +14+/2 +320-1442

2/ Cho b>a>0 va 3a?+b?=4ab. Tinh a—_E.
a+

1/ Cho biéu thtc P =

Cau 2 (4,0 diém):

1/ Giai phuong trinh x* +3x+1= (x+3)}Vx* +1.

4x 3x
5 +— =1
4x°—-8x+7 4x°-10x+7

2/ Giai phuong trinh

Cau 3 (4,0 diém):
1/ Tim sO tw nhién n d€ n+18 va n—41 la hai s6 chinh phuong.
2/ Cho x, y, zla cac s6 nguyén thoa man: (x-y)(y-z)(z-x)=x+y+z
Chang minh: x+y+z chia hét cho 27.
Cau 4 (6,0 diém): Cho tam gidc ABC c6 ba goc nhon vdi cac duong cao AD, BE, CF
citnhautai H.
1/ Chting minh rang: AAEF []J AABC
2/ Chttng minh rang: AE.BF.CD = AB.BC.CA.cosAcosB.cosC .
3/ Chiting minh rang: Sye. = (1-05° A C05°B - C0S°C ).S g .

4/ Cho biét AH =k.HD . Chting minh rang:tanB.tanC = k +1
.+ HA BH HC

5/ Chitng minh rang: + + >4/3.

/ Ching minh réng: o+ -/e+ 0> V3

Céu 5 (2,0 diém): Cho céc sd thuc a, b, ¢ dwong thoa mana+b+c=1. Tim GTLN

ctia biéu thire: P =+/a? + abc ++/b? +abc ++/c? + abc +9+/abc
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LOI GIAI PE THI CHON HOC SINH GIOI HUYEN HOANG HOA NAM 2019

Cau 1 (4,0 diem):

3x+\/&—3_\/;+1_\/§—2
x+\/;—2 \/;+2 \/Y—l'

a) Tim diéu kién xac dinh va rat gon biéu thic P.

1/ Cho biéu thtc P =

b) Tinh gi4 tri ctia biéu thite P khi x =420 +14v2 +3/20-1442
2/ Cho b>a>0 va 3a?+b? =4ab. Tinh a_—b.
a+b
Loi giai

1/a/ DKXD: x>0, x#1

3x+3Vx-3  x+1 Jx-2
Wx-DRx+2) Jx+2 +x-1
3x+3Vx —3- (WX +)(Vx -1) - (Vx +2)(V/x - 2)

Wx-Dx+2)

_ 3X+3VX -3-Xx+1-x+4 _ X+ 3% +2
(Wx-D(/x+2) (Vx-1)(vx+2)

(Vx+1)(Vx+2) x4
(Vx-1)(vx+2) x-1

b) Rit gon P khi x =4/20+142 +3/20-1442 .

Tacd P=

Ta 6 x = 20+1442 +320-1442
o X =40+3g/(2o +1442)(20-1442) (%/20+14\/§ +%/20—14J§)

S x=40+6x = x*—6x—40=0

<:>(x—4)(x2+4x+10):0c>x:4 (vi x2+4x+10:(x+2)2+6>0)

Thay x =4 vao biéu thirc thu gon ta duwgec P =3

a-b

b

Ta c6 3a*+b* =4ab <> 3a* -3ab+b’ —ab=0< (a-b)(3a—-b)=0

2/ Cho b>a>0 va 3a?+b? =4ab. Tinh

Vib>a>0<a-b<0.Suyrab-3a=0=b=3a.
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Vivay a-b_a-3a_-2a_ 1 (via>0)
a+b a+3a 4a 2
Cau 2 (4,0 diem):
1/ Giai phwrong trinh %2 +3x+1= (X +3)v/x2 +1.
2/ Giai phuong trinh v _4;)( 7 + v _?’1)(()X+ - =
Loi giai

1/ HD: Dat Vx> +1=y, véi y>1.
Khi d6 ta dwoc y*+3x=(x+3)y < (y-3)(y-x)=0.
DAn dén y =3hodcy = x. Tt &6 phuong trinh ¢ nghiém 1a x = +2/2 .

4x 3x

2) Giai phwong trinh + =
) P & 4x* —8x+7 4x>—-10x+7

2
Vi: 4x* —8x+7=4(x-1)°+3>0 VxeR, 4x2—10x+7:(2x—%j +%>0 vxeR,

nén DKXD ctia phuong trinh la vx e R
Dé thdy x =0 khong 1a nghiém ctia (1).

Chia ca ttr va mau cua (1) cho x =0, ta duweoc:

4 3

7 + 7 =1
4x+—-8 4x+—-10

X X

=1

Dat y= 4x+— phuong trinh tré thanh: i+ 3
y-8 y-10

< 4(y-10)+3(y—8) = (y-8)(y—10) & y* —25y +144 =0
< y=9hoac y=16
. 7 ) 9,3t

+) Véi y =9, ta dugc 4X+—=9<4X" -9x+7=0<| 2X—— =0:
X 4 16

vO nghiém

+) Véi y =16, ta duoc 4x+1:16<:>4x2—16x+7:0<:>(2x—4)2—9:0
X

o x= %hoéc X = % (théa min diéu kién)

Vay phuong trinh c6 2 nghiém x _% X :%

Cau 3 (4,0 diém):
1/ Tim s6 tu nhién n d€ n+18 va n—41 1a hai s6 chinh phuong.
2/ Cho x, y, zla cac s6 nguyén thoa man: (x—y)(y-z)(z—x)=x+y+z
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Chting minh: x+y+z chia hét cho 27.
Loi giai
1/ D€ n+18 va n—41 la hai s6 chinh phwong
<n+18=p*van-41=g°(p,qeN)
= p°-q°=(n+18)-(n-41)=59 < (p—q)(p+q)=

Nhung 59 la s6 nguyén to, nén: { E;g z 5; = {CF]) : ;3
Tt n+18=p®>=30° =900 suy ra n =882
Thay vao n-41, ta duoc 882-41=841=29* =q°.
Vay v6i n=882 thi n+18 va n—41 la hai s6 chinh phuong
2/ Khi chia X, Y, z cho 3 ta dwgc mot trong cacsd du la 0, 1, 2.
* Néu 3 s6 dw khac nhau thi x-y, y-2, z—-x déu khong chia hét cho 3 nén
(x=y)(y-12)(z-x)khong chia hét cho 3, con x+ y+z chia hét cho 3 (loai).
* Néu chi c6 2 s6 du gidng nhau. Khéng giam tinh tong quat ta gia st (x — y):3 khi
d6 x+y+z khong chia hét cho 3 (loai)
* Néu 3 s8 khi chia cho 3 ¢6 cting s6 du thi (x-Y), (y-2), (z-x) déu chia hét cho
3nén x+y+z=(x-y)(y-z)(z-x):27.
Cau 4 (6,0 diém): Cho tam gidc ABC c6 ba goc nhon vdi cac duong cao AD, BE, CF
citnhautai H.
1) Chting minh rang: AAEF []JAABC
2) Chttng minh rang: AE.BF.CD = AB.BC.CA.c0sA.CosB.cosC .
3) Chting minh rang: Spe. = (1-0s° A C05°B - 0S°C ).S ¢ -
4) Cho biét AH = k.HD . Chttng minh ring:
tanBtanC=k +1

HA BH HC
5) Cha h
) ng minh rang; BC AC AB >/3.
Loi giai A

1) AABE vudng tai E nén COSA=%

AACF vuong tai F nén cosA = ::C Suy ra

AE _ AR

= AAEF [JAABC (c.g.c) F
AB AC

Lién hé tai lieu word mdn toan: 039.373.2038
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2) Tacéd: AE = AB.cosA; BF =BC.cosB;
CD = AC.cosC. Tir do suy ra
AE.BF.CD = AB.BC.CA.cosA.cosB.cosC .

3) AAEF [] AABC (c.g.c) = A5 — (

SABC

2
EJ =Cos’A (*)
AB

.S S N
Tuwong tw (*) cO —B%F =cos?B; —CPE =cos’C . Tir d6 suy ra:
ABC ABC

SDEF _ SABC _SAEF _SBDF _SCDE =1- SAEF _ SBDF _ SCDE = 1—cos? A-cos?B — cos?C
SABc SABC SABC SABc SABC

Suy ra Sper =(1-C0s’A—C05’B —C0S°C).S ¢

2
4) Ta co6 tanB = Ab ; tanC _Ab .Suy ra tanBtanC = AD
BD CD BD.CD

Vi AH =k.HD = AD = AH + HD =k.HD + HD:(k +1).HD

— AD =(k+1).HD (1) nén AD?=HD?(k+1)".

HD?(k +1)*
BD.CD

Do d6 tanB.tanC = (2)

Lai c6: ADHB ] ADCA (g.g) nén %:%: DB.DC = AD.HD (3)

T (1), (2) va (3), ta co: A

HD?(k+1)° _ HD(k +1)* _
AD.HD AD

tanB.tanC =

2

lj£2£5;t32_:= 4—1.
HD.(k +1) E
Vay tanBtanC =k +1 (dpcm) F
5) Djt

BC=a, CA=Db, AB=c, H
AH=x,BH=y,CH=z

Ttr AAFC [ AHEC — H¢ _CE B D c

AC CF
_ HC.HB _CEHB _ S,isc
AC.AB CF.AB S,

HBHA S,, HAHC S,
ACBC S,,. ABBC S,

ﬁ+£+ﬁ_ HA.HB N HB.HC N HC.HA B Shsc +Shea + Sus 1
ab bc ca AC.BC AC.AB ABBC S pec

. Do do:

Tuong tu:
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Lai c6: (LLZJ _3()‘3’ yz —j ~31=3
ac

a b c ab bc

A X Yy Z
—+=+—2>4/3 d .
nen thte J3 suy ra dpcm

Cau 5 (2,0 diém): Cho céc sd thuc a, b, ¢ duwong thoa mana+b+c=1. Tim GTLN

ctia biéu thite: P =+/a? + abc ++/b? +abc ++/c? +abc +9+/abc .
Loi gii

Ja? +abc +\/%:\/5(\/a(a+b+c)+bc +\/E):\/§(1/(a+b)(a+c)+ﬁ)
Theo BDT cosi ta c: /a = \/_ 3 —.a <§(%+ a)

(1/(a+b)(a+c)+ﬂ)s a+bJ2ra+c+bJ2rc =1
Ttr d6 suy ra va’+abc ++/abc s%(%+ a)

Tuong tu ta co:

vb? +abc ++/abc s%(%m); Jc? +abc ++/abc S%(%+Cj

. a+b+c) 1
Ma +abc < 3 =

cNER
Tir d6 P££[1+aj+£(l+bj+£[l+cj+i:ﬁ.
2 \3 213 2 \3 33 3

D&u bang xay ra <:>a=b=c=%.

PE SO 13. HOC SINH GIOI TOAN 9 HUYEN NAM PAN - NAM 2020

Bai 1. (4,0 diém). Tinh gid tri ctia bi€u thirc:

a) A=7-V13 -7 +13+2.

b) B = VX y ‘/4 Xy % J(x=y)'y’ (Didu kién: x <y <0).
X(x— y) y(x-y)

Bai 2. (5,0 diém).

a) Tim s ty nhién n sao cho cac s6 2n+2017 va n+2019 déu la cac s6 chinh
phuong.

b) Giai phwong trinh: 2x* +3Xx ++/2x* +3x+9 =33.

¢) Chitng minh rang: A=n®+3n°>—n-3 chia hét cho 48 v4i n 1a s8 tw nhién 1é.
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Bai 3. (3,0 diém)

a) Cho a, b 1a cac s6 dwong thoa man: 1+ 1 = 1
a b 2019
Chitng minh: v/a+b =+a-2019 ++b-2019.

b) Cho a, b, c¢ la cac s6 duong thoa man: a+b+c=3.

Tim gid tri nho nhét ctia bidu thite: M =+/a? +ab+b? ++b? +bc+c? ++/c? +ca+a’.
Bai 4. (6,0 diém)

Cho tam gidc ABC c6 cac goc déu nhon. Cac duong cao AD, BE, CF cat nhau tai

H.

a) Ching minh AAEF # ADBF .

b) Tinh: tanABC.tanACB theo k. Biét k =%.

SAEF S DBF S DEC

¢) Chitng minh: _ Sosr _ Soec
) Chimg minh: e =20 =517

Bai 5. (2,0 diém)
Tinh tan36° (khong dwoc st dung bang sd va may tinh).

LOI GIAI BE THI HOC SINH GIOI TOAN 9 HUYEN NAM PAN - NAM 2020
Bai 1. (4,0 diém). Tinh gid tri cta biéu thic:
a) A=y7-13 —J7+13 +42.
Jx 4 —y)y?
b) B =YX y ‘/ x-y) J(X v)' Y Diéu kién: x <y <0).
X(x - y) y(x-y)
Loi giai
a) A=+7 13 — 7+ V13 +v2 = V2A=+14 - 213 — 14+ 2413 + 2
= \/§A= \/(\/ﬁ—l)z —\/(\/ﬁ+1)2 +2

=2A=13-1-13-1+2
= A=0.
b) Vi x<y<0 nén xy >0 va x—y<0.Khi do:

o Y Ay =y oy 2(y-0(%) (y-X)(-Y)
Xy

X(x - y) y(x=y) xy  x(x-y) y(x-y)

=1+42-1=2.
Bai 2. (5,0 diéin).
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a) Tim sO ty nhién n sao cho cac s& 2n+2017 va n+2019 déu la cac sO chinh
phuong.
b) Giai phuong trinh: 2x +3x ++/2x> +3x+9 = 33.
¢) Chttng minh rang: A=n®+3n”-n-3 chia hét cho 48 véi n 1a s§ tu nhién 1&.
Loi giai
a) Cach 1: V6i 2n+ 2017 va n+2019 la cac s6 chinh phuong.
Dit {Zn +2017=a" {2n +2017 =a*
n+2019 = b? 2n + 4038 = 2b?

= (ﬁb - a)(ﬁb + a) = 2021.

Ta xét cac treong hop:

= 2b*—a’=2021

45
2b-a=43 |b=— .
+ TH1: V2 = J2 =n= 2013 (loai).
Jobra=47 |, _,
45
2b—a =47 b=— _
+ TH2: V2 = J2 =n= —2013 (loai).
J2b+a=43 | _, 2
(1011
2b-a=2021 |b="F%
+ TH3: {‘/— = 2 =n= 1018083 (loai).
V2b+a=1 a=-1010
(1011
2b-a=1 b=—"--
+ TH4: {‘/— = J2 =n= 1018083 (loai).

Vay khong ton tai sd ty nhién n nao thoa man yéu cau bai toan.
Cich 2: Dit {2” FOUT =20 e 22021 (véiabeN)
n+2019 = b’

Ta cd a®> =2n+2017 = alasolé. Dat a=2k +1 (k eN).

Suy ra 2b% = (2k +1)° +2021 = b* =2k (k +1) +1011. (1)

Ta thdy vé& trai cua (1) la s& chinh phuong nén chia cho 4 dw 0 hodc du 1, v€ phai
ctia (1) chia

cho 4 du 3. Do d6 khong ton tai sO tu nhién n nao thoa man yéu cau bai toan.

b) Ta thay: 2x*+3x+9>0, VX .

Phuong trinh 2X% +3X +v2Xx* +3X+9 =33 <> 2X* +3X + 9 +2X* + 3x +9 = 42
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t=6
Dit t=2x*+3x+9 (t=0). Phuong trinh tr¢ thanh: t* +t-42=0 <:{ 5 chon

Xx=3

Voit=6<=2x*+3x+9=36 < 9.
X=—
2

Vay phuong trinh da cho c6 tap nghiém la: S = {3; _79} .

¢)Tacd A=n’+3n*-n-3=n*(n+3)-(n+3) =(n-1)(n+1)(n+3).

V6i n lasd twnhién 1é (n—1)(n+1)(n+3) la tich ctia 3 s§ chdn lién ti€p nén A8,
A:3;A:2.

Suy ra A:48.
Bai 3. (3,0 diém)

a) Cho a, b la cac s6 duong thoa man: 1+1=L.

a b 2019
Chitng minh: va+b =+a—-2019 ++b-2019.

b) Cho a, b, ¢ la cac s6 duong thoa man: a+b+c=3.

Tim gid tri nho nhét ctia bidu thite: M =+/a? +ab+b? ++b? +bc+c? ++/c2 +ca+a’.

Loi giai
a) Di¢u kién: a > 2019, b>2019.
Taco: Loio 1 @ 549
a b 2019 a+b
b ab a b
Khi d6: +/a— 2019 ++/b— 2019 =\/a—a—+\/b— - +
a+b a+b Ja+b +a+b
ath _ —+
= =+a+b.
Ja+b

b) Ta c6: v/a’ +ab +b? 2§(a+b) (1)
vb? +bc+c? 2§(b+c) (2)
Je? +ca+a? z%(c+a) (3)

Cong vé theo vé€ cua (1), (2), (3) ta duge: M 2\/§(a+b+0)=3\/§.
Ddu “="xayrakhi a=b=c=1.
Vay GTNN M =33 dat duockhi a=b=c=1.
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Bai 4. (6,0 diém)
Cho tam giac ABC c6 cac géc déu nhon. Cac duong cao AD, BE, CF cét nhau tai
H.
a) Chitng minh AAEF# ADBF .

b) Tinh: tanABC.tanACB theo k. Biét k =%.

S S s
Chi inh: SAEE _ “peE _ PpeC
¢) Chumg minh: 25 =207 =Ch?

Loi giai
A018

-
C D

B

a) Xét AAEF va AABC co: A chung; %z% (=cosA). Suy ra AAEF# AABC

(c.g.c).
Twong tu cling c6: ADBF# AABC (c.g.c).
Do do: AAEF# ADBF (dpcm).
b) Ta co: ACB = BHD (cung phu véi HBD ).

Suy ra: tan ACB = tanBHD = % (vi ABHD vuodng tai D);

tan ABC = % (vi AABD vuéng tai D).

AD BD AD
BD HD HD ®

Mit khac: k = A0 _, AH+HD
HD

Khi d6: tanABC.tanACB =

:k+1hay%:k+l (2)

Tir (1) va (2) suy ra: tanABC.tanACB =k +1.

AH AE _ AH? AE’

c) Ta co: AAEH# ABDH (g.g) = = = = .
) &8 BH BD BH® BD®

BH? FB?
CH? CE*

Tuong tu:
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2 2
Theo cau a) ta c6: AAEF# ADBF = Suee _ AEZ = AH2 )
S,z BD? BH

. . A Spee BF?  BH?
Chitng minh twong tur cau a) ta duwoc: ADBF# ADCE = ===
Soce CE° CH

Do d6: SAEF — AHZ. SDBF — BH” = SAEF — SDBF — SDEc (dpcm).
Spee  BH?" S, CH? = AH? BH? CH?

Bai 5. (2,0 diém)

Tinh tan36° (khong dwoc str dung bang s6 va may tinh).

Loi giai
A

B —C

1
V& AABC cantai A, c6 BC=1; A=36"; B=C=72".
Vé phan giac CD cuia goc C = AADC can tai D va ADCB can tai C
= DA=DC=BC=1.
Ké DE L AC tai E.
bat AE=x=EC=x; AC=AB=2x; BD=2x-1.

Mat khac CD la phan giac cta géc C = DA_AC hay 1 _ 2X
DB CB 2x-1
2
:>4x2—2x—1=0:>(2x—£J _S (*)
2 4
Nghiém duwong cta phwong trinh (*) 1a: x = 1+4\/§ . Ta co: cos36" = AXD =X= 1+4\/§ :

Ma sin®36° +c0s?36° =1 = sin?36° =

\/10—2\/5:1+\/§:\/10—2J§_

4 4 1++/5
PE SO 14. CHON HOC SINH GIOI HUYEN NHU THANH - NAM 2019

4

10 —1 :«E _, sin3g J10-2+/5

Suy ra tan36° =
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+ + ;

xx -1 x+x+1 1=+ 2
1. Tim diéu kién cua x d€ A c6 nghia va rat gon biéu thac A.
2. Tim X d&biéu thitc A nhan gia tri bang 2.

" Caul. (2,0 diéin) Cho bidu thirc: A :(

X+2 Jx 1 J_\&—l

321
—.

3. Tinh gid trj ctia biéu thitc A tai x=3+(3/2+1)

Cau 2. (2,0 diéin)

1. Gidi phuwong trinh dn x sau: o +E+ 23 =0.
x-1 x x°-1

2. Giai h¢ phuwong trinh 2 an x, y:
XXy + X2 +2x =Y+ yxP +y* + 2y
{Jﬁﬁhmz Y2+ Xx+2y+1
Chu 3. (2,0 diém)
1. Tim nghiém nguyén ctia phuong trinh: 2x* +4y? + xy (xy + 2x—12) =8(x-2).
2. Tim s6 tu nhién 1é n nho nhat sao cho n? biu dién duoc thanh tong cua mot
s0 1é cac s6 chinh phuong lién ti€p.
Cau 4. (2,0 diéin)

Cho ntta dwong tron tam O duong kinh AB bang 2R (R>0, R 1a hang s6). Goi
AX, By la cac tia vuong goc voi AB (AX, By va nira duong tron thudéc moét nira
mat phang bo 1a duwong thang AB). Qua diém M thudc nita duong tron (M
khac A va B) keé tiép tuyén véi nira duong tron, ti€p tuyén nay cat cic tia Ax,
By lan luot tai C, D. Goi | la trung di€m cua doan théng CD.
1. Tinh s6 do géc COD ; Chiing minh CD =201 va Ol vudng goc voi AB.
2. Chting minh AC.BD =R’
3. Tim vi tri di€fm M d€ hinh thang ABDC c6 chu vi nhoé nhat, khi d6 hay chiing
minh dién tich cua hinh thang nay cling nho nhat.

Cau 5. (2,0 diém)

Vi cac sO thuc duong a, b, ¢ thoa man a+b+c=1. Tim gid tri nho nhat caa

biéu thirc:

2 2 2
P=2018 a_+b_+c_ + 1 .
b ¢ a) 3(a’+b’+c?)

LOI GIAI PE THI CHON HOC SINH GIOI HUYEN NHU THANH - NAM 2019
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x+2 Jx Lt Ux-1
xIX-1 x++/x+1 1-x) 2

1. Tim diéu kién cua x d€ A c6 nghia va rat gon biéu thac A.

(2,0 dié¢im) Cho biéu thtec: A= {

2. Tim X d&biéu thitc A nhan gia tri bang 2.

3 —_—
3. Tinh gid trj ctia biéu thitc A tai x=3+(3/2+1) ‘/53 L
Loi giai
1.DKXD: x>0; x=1.

A:[ X+2 Jx 1 J_\&—l

x\/;—1+x+\/;+1+1—\/§ S22
~ x+2+J§b&¥4}{x+ x+1)_J§_1
- (ﬁ—l)(x+\/§+l) -2

3 X+2+X—x—x-x-1 2

e
i 2(x-2vx+1)
(V1] (o 1)
) 2.(Vx-1)
(V1) (1)

B 2
X+UX+1

Vay A=#Véi x>0; x=#1.
X+4X+1

2 J—
X++X+1

o X+ x+1=1<:>\/§(\/§+1)=0<:>2\/§:0<:>x=0(t/m)(v‘1

2.Tacdt A=2=> 2

vOi VX)
Vay x=0 thi A=2.

21
3

3. Tacod: x:3+(3/§+1).3

= x—3:(3/§+1).3 Y21

3
Y2-1
3

<:>(x—3)3=(§@+1)3.

\/;+1>0
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<:>(X—3)3=

(35 +1)] Y21
[3+3\/§(\/§+1)] -

& (x—3)3 = [1+ 3/5(3/5+1)](3/§—1)
(3/5—1)+3/§(3/§+1).(§E—1)

<:>(X—3)3 =§/§—1+3/§(§/2—2—1)

(x-3 =

0

& (x-3) =1l x-3=1
< x=4(t/m)
Thay x =4 thoa man DKXD vao A ta duoc A:#:g.
4+a+1 7
2 2 21
Vay A=—= =2 v6i x=3+(¥2+1).3 .
Y 4+J4+1 7 ( ) 3

Cau2: (2,0 diém)
4 +£+ 23 =0.
x-1 x x°-1

2. Giai hé phuong trinh 2 an x, y:

1. Gidi phuwong trinh dn x sau:

{x3+xy2+x2+2x:y3+yx2+y2+2y

B—X 4 [y + Ay —x+1=y? +x+2y+1

Loi giai
1. DKXD: x#0; x#+1.
4x g+ 3 C0e 4x* (x+1) +2(X_1)(X+1)+ 3x _
x-1 x x*-1 x(x=1)(x+1) x(x-1)(x+1) x(x-1)(x+1)
=43 +4X° +2x*—2+3x=0
S A3 +6X°+3x-2=0
<:>4(x3+§x2+§x+1]—§:0
2 4 8) 2
3
<:>4(x+£j :E
2 2
1 3
@[H_j _5
2
1 35
S Xt—=—m
2 2
3 —
<:>X=\/§2 L (thoa man DKXD)

Vay phuong trinh da cho c6 nghiém x =

Lién hé tai liéu word mén toan: 039.373.2038 TAI LIEU TOAN HOC



Website:tailieumontoan.com

X<5
2. DKXDb: 1y=0
4y-x+1>0

Cxy+ X +2x =y +yx° +y* +2y )
{ﬂ+ﬁ+m: Y4+ x+2y+1 (2)
Ta c6 phuong trinh (1) < x® —y* + xy? —yx* + x* —y* +2x -2y =0
<:>(x—y)(x2+xy+ yz)—xy(x—y)+(x—y)(x+ y)+2(x-y)=0
& (x=y)(X* +y +x+y+2)=0

el )

< x-y=0vi (x+%)2+(y+%j2+%>0 VX, Y

S X=y

Thay x=y vao phuong trinh (2) ta duoc

S5y +Jy +By+1=y?+3y +1

<:>( 5—y—2)+(\/§—1)+(m—2):y2+3y—4
—-(y-1 -1 3(y-1

@\/5(_yy+)2+\/y§+1+\/3§/};1+)2:(y_l)(y+4)

-(y-1)  y-1 3(y-Y )
©Frer Yy e 00

-1 1 3
Q(y_l)[\/S—y+2 +\/§+1+ \/3y+1+2_y_4]:0
-1 1 3
J5-y+2 Jr\/§+1Jr J3y+1+2

< y =1 (thoa man DKXD)
= X =1 (thdéa man BKXD)
Vay hé phuong trinh da cho ¢6 nghiém (x;y)=(11).
Cau3: (2,0 dif)
1. Tim nghiém nguyén ctia phuong trinh: 2x* +4y® +xy (xy + 2x—-12) =8(x-2)..

< y-1=0 (vi -y—-4<0 vy>0)

2. Tim s0 tw nhién 1é n nhd nhat sao cho n? bi€u dién duoc thanh tong cua mot
s0 1é cac s chinh phuong lién tiép.
Loi giai
1. Phuong trinh 2x* +4y® +xy (xy + 2x—12) =8(x—2)
< 2X2 +4y° +X°y? +2x°y —12xy —8x+16 =0

& X+ XY +16+2X°y —8xy —8x + X* —4xy +4y* =0
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<:>(x+xy—4)2+(x—2y)2 =0

X=2y X=2y
e 2
2y°+2y—-4=0

HXétn?=(a-1)" +a®+(a+1)’, (a>1) (Téng ctia 3 s§ chinh phuong)
=3a’ + 2 (Loai vi s§ du ctia s8 chinh phuong khi chia cho 3 khong thé
122).
+) Xét n’ :(a—2)2 +(a—1)2 +a’ +(a+1)2(a+2)2 (Téng ctia 5 s8 chinh
phuong)
=5a°+2(1 +2°)
-5(a’+2).
=n’5 = (a2 + 2)55
Ma a? 6 s6 du 1a 0 hoidc 1 khi chia cho 5nén a” +2/5.
+) Xét n° :(a—3)2+(a—2)2+(a—1)2+...+(a+3)2 (Téng cta 7 s8 chinh
phuong)
=7(a’ +4)
= n’:7° = a’ + 47 (Khong xay ra)
+) Xét n? =(a—4)2 +(a—3)2 +(a- 2)2 +..+(a+4)" (Téng cia 9 s§ chinh
phuong)
=9a’ +2.30 =3(3a” + 20)
=n?:3 (Vo)
+) Xét n? :(a—5)2 +(a—4)2 +(a—3)2 +...+(a+5)2 (Téng ctia 11 s8 chinh
phuong)
=11(a”+10) (a>5)
=n*11° = a*+10:11
= a=1(mod11)
—a=11k+1,a>5
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Thk véi a e {9,12, 20, 23} chi c6 a =23 théa man

= N =77 lagid tri can tim.

Ciu4: (2,0 diém)
Cho ntta dwong tron tam O duong kinh AB bang 2R (R >0, R 1a hang s6). Goi
AXx, By la cac tia vudng goc voi AB ( AXx, By va nira duong tron thudc moét nira
mat phang bo 1a duwong thang AB). Qua diém M thudc nita duong tron (M
khac A va B) keé tiép tuyén véi nira duong tron, ti€p tuyén nay cat cic tia Ax,
By lan Iuot tai C, D. Goi | la trung di€m cua doan théng CD.
1. Tinh s6 do géc COD ; Chiing minh CD =20l va Ol vudng goc voi AB.
2. Chting minh AC.BD =R?.
3. Tim vi tri difm M dé hinh thang ABDC c6 chu vi nhoé nhat, khi d6 hay ching
minh dién tich cua hinh thang nay cling nho nhat.

Loi giai
X y
D
I
M
C
A 7] ‘B

1. Hai tiép tuyén CM, CA caa (O) cdt nhau tai C = OC la tia phan giac cua
MOA..

Twong tu ta cling c6 OD 1a tia phan gidc cta MOB

Ma MOA+ MOB =2(COM + DOM ) =180° = COD =COM + DOM =90°.

+) Xét ACOD ¢6 COD =90°=> ACOD vuong tai O c¢6 | la trung diém caa CD

= Ol 1a duong trung tuyén ting véi canh huyén CD = CD =20l .

+) Xét ti giac ABDC c6 CA//DB (cung vuong goc voi AB)

= ABDC 1Ia hinh thang.

Talai c6 O va | Tan luot la trung diém caa AB, CD

= Ol la duong trung binh ctia hinh thang ABDC

= Ol//CA= 0l L AB. (vi CAL AB(gt))

2. Hai tiép tuyén CM, CA ctia (O) cdtnhau tai C = AC=MC (1)
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Chttng minh twong tw ta c6 BD =MD (2)

Xét ACOD vuong tai O ¢c6 OM L CD

= OM? =MC.MD (hé thtic gitra canh va duong cao trong tam gidc vudng)

— MC.MD = R? 3)

Tw (1), (2), 3) suy ra AC.BD=R’.

3. Chu vi hinh thang ABDC la: C,,,. = AB+BD+CD+ AC = AB+2CD

Vi AB =2R khong doinén C,y,. = AB+2CD nho nhat khi nho nhat khi CDnho
nhat

Tacé CD>AB=2R = C,,. = AB+2CD > 2R +4R =6R

Ddu "=" xay ra khi va chi khi CD = AB. Khi d6 CD//AB

= M 1a diém chinh gitta ntta dudng tron (O) thi chu vi hinh thang ABDC
dat gia tri nho nhat.

+)Khi M la diém chinh gitta nita duwong tron (O) tacé CD = AB suy ra

(AC+BD).AB CD.AB 2R.2R
Saspc = 2 = 2 - 2 -

CD.AB

4R

Vi S,enc = nén CDnho nhat thi S,;,. nho nhat

Vi M di chuyén trén nira duong tron (O) nén CD > AB=2R
= S,eoc 2 4R = MinS 5. =4R
= dpcm.
2,0 diéin)
Vi cac sO thuc duong a, b, ¢ thoa man a+b+c=1. Tim gid tri nho nhat caa

biéu thirc:

2 2 2
P =2018 a_+b_+c_ + L .
b ¢ a 3(a2+b2+cz)

Loi giai

2 2 2
C

2
Chtng minh (a—+—+—J >3(a* +b”+c?)
b ¢ a

4 4 4 2 2 2
VT=a—2+b—2+C—2+2 a’b E+2
b ¢ a a b
a4 2
Tacd —+—+bc>3a’
b c

4 2
c
Tuwong tw — +—+ac > 3b?
¢ a
4 2
¢’ c%a
—+-——+ab>3c?
a~ b
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a’h b’c c’a

=VT +ab+bc+cax3(a’ +b° +¢* )+ ——+—+-= (1)
C a b
2 2 2
Ma {aTb+IO?C+%J(bc+ac+ab)2(ab+bc+ca)2
2 2 2
<:>a—b+ﬁ+22ab+bc+ca (2)
c a b
Tir (1) va (2) = VT 23(a* +b*+¢?)
2 2 2
<:>a—+b—+c—21/3(a2+b2+cz)
b ¢ a
Khi d6
a® b* ¢ 1
P>2016| —+—+— 3(a*+b*+c? 3(a®+b° +¢? )+ ——M—M—
(b r a]+®\/ (a®+b”+c )+\/ (a®+b* +c )+3(a2+b2+cz)
1
>2016(a+b+c)+35/,/3(a*+b* +c?).,/3(a® +b* +c?).
(24+0) 3 BIa 0 BT gt

=2016+3=2019

DAu "=" xay ra khi va chi khi a=b=c=%

Vay MinP =2019 xay ra khi a=b=c=%.
PE SO 15. CHON HOC SINH GIOI HUYEN KIM DONG - NAM 2019
Cau 1. (2,0 diém)

1 1 1 1
a + + =
X2 4+9x+20 x*+11x+30 x*+13x+42 18

b) Vx+1-/(x+1)x +/x-1=0
Cau 2. (2,0 di¢m)

Ya+32+2
Ya+32+1

b) So sanh B =+/2020° -1 -+/2019° -1 va C =

a) Rut gon biéu thire: A=

22019
V20207 —1++/2019% -1

Cau 3. (2,0 diém)
a) Chtrng minh ham s6y = (m2 -2m+ 2) x ludn dong bién v6i moi tham sé m.
b) Cho cacs6 a, b thbaman: a-b=3vaa=-1;b#5;b=-4.
Tinh gia tri cta biéu thtec: E = a-8 _da-b
b-5 3a+3
Ciu 4. (3,0 diém): Cho tam giac ABC nhon, c6 ba duong cao AD, BI, CK cét nhau tai H.

Goi E va F Tan luot la chan cac duwong vudng goc ké tir D xudng AB va AC.
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a) Chttng minh rang: AE.AB = AF.AC
b) Giad st HD:%AD va ABC =a; :@=ﬂ. Chttng minh tan «.tan g =3.

c) Goi M ; N Ian Iuwot la chan duwong vuong goc ké tit D dén Bl va CK . Chiing
minh bon diém E, M, N, F thrfmg hang.
Ciu 5. (1,0 diém): Cho cac s6 duwong a, b, ¢ thoaman a+b+c=3.
Chiing minh rang: a° +b°® +¢° +1+%+12 6.
a C

LOI GIAI PE THI CHON HOC SINH GIOI HUYEN KIM PONG- NAM 2019
Caul: (2,0 diéin)
1 1 1 1
+ + =—.
X2 +9x+20 x> +11x+30 x*+13x+42 18

b) Vx+1-/(x+1)x +/x-1=0.

Loi giai
X #—4
. X#-5
a) biéu kién xac dinh: .
X #—6
X#=—7
1 1 1 1
2 t2 t2 T
X°+9x+20 x°+11x+30 x“+13x+42 18
1 1 1 i

T (x+4)(x+5) (x+5)(x+6) (x+6)(x+7) 18
1 1 1 1 N 1 1 1

J— + — J—
X+4 X+5 X+5 Xx+6 x+6 x+7 18

21 1 1
x+4 x+7 18
o Xx+7-x-4 1
(x+4)(x+7) 18

3 1

<:>— —_
(x+4)(x+7) 18

< x? +11x+28 =54

< x2+11x-26=0

< x2+13x—2x—-26=0

S X(x+13)-2(x+13) =0

<:>(x—2)(x+13)=0
x=2 (tm)

o
X =-13 (tm)
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Vay tap nghiém cta phuong trinh 1a S ={-13; 2}.

b) Vx+1—J(x+1)x +/x-1=0
Diéu kién xac dinh: x>0.

x+1-J(x+1) x +/x-1=0
o x+1(1—\/§)+\/§—1=0
@(M—l)(l—&):O

- Jx+1-1=0 - \/x+1=1®[x=0 (tm)
1-4/x=0 Ix=1 x =1 (tm)

Vay tap nghiém ctua phuong trinh 1a S ={0; 1}.

(2,0 diém)
3 3

a) Rut gon biéu thire: A= M
Ya+32+1

2.2019

b) So sanh B =+/2020° —~1-+/2019° -1 va C = :
V20202 —1++/20192 -1

Loi giai
a) AZE/Z+3/§+2
Y4 +32+1
a V42438 _ R@EA+2+Y) o5
Y4 +32+1 Ya+32+1

b) Ta co
20202 —1)—(20192 -1 2 50192
B =/20202 —1-+/2019° -1 = ( )~ ) __ 2020°-2019
V20202 144201921 /20202 =1 ++/2019% -1

(2020-2019)(2020 + 2019) 2020+ 2019 2.2019

= = >
V20202 —14+420192 -1 20207 —1++/20197 -1 /20207 —1++/2019% -1

—C
Vaytaco B>C.
(2,0 diéin)

a) Chitng minh ham s& y=(m2—2m+2)x luén dong bién véi moi tham s6 m.
b) Cho cacs6 a, b thbaman: a—b=3vaa=-1;b=5;b=-4.
Tinh gia tri cta bi€u thiec: E:a—_8—4a_b .
b-5 3a+3
Loi giai
a) Taco: m*—2m+2=(m-1)"+1>0 VmeR

Vay hamséy = (m2 -2m+ 2) X ludn dong bién v4i moi tham sd m.
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b) E:a_—8_4a—b
b-5 3a+3
Céa-b=3=a=b+3
a-8 4a-b b+3-8 4(b+3)-b b-5 3p+12
"b-5 3a+3 b-5 3(0+3)+3 b-5 3b+12

Vay E=0.

Cau4: (3,0 diém) Cho tam gidc ABC nhon, c¢6 ba duong cao AD, BI, CK cit nhau tai
H. Goi E va F Ian luot la chan cac duong vudng goc ké tir D xudng AB va
AC.
a) Chting minh rang: AE.AB = AF.AC

1-1=0

b) Gia str HD=%AD va ABC = a; ACB = £.Chting minh tan o.tan § = 3.

¢) Goi M; N Ian luot 1a chan duong vudng goc ké tix D dén Bl va CK. Chung
minh bon diém E,M,N,F théng hang.

Loi giai
A
|
K F
H N
M
E
B D - C

a) Xét AADB vuong tai D tacdé DE L AB
= AE.AB = AD’ (hé thttc lugng trong tam giac vudng) (1)
Xét AADC vudng tai D taco DF L AC
= AF.AC = AD? (hé thitc lugng trong tam gidc vudng) (2)
Tt (1) va (2)= AE.AB = AF.AC (dpcm).
b) Ta co HD:EAD:>£:3
3 HD

Xét AADB vuong tai D ta co:
tan o = tan ABD = 22

BD

Xét AADC vudng tai D ta co:
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tan £ =tan ,@zﬂ
DC

AD?
BD.DC ©)
Xét AADB va ACDH taco:
ADB = CDH (= 90°)
DAB = DCH (cung phu véi KI-BI\))
= AADB» ACDH (g.g)

= tan a.tan g =

:E—E(cé cap twong tng)
BD HD P eap e
= AD.HD =BD.DC

AD 1
= =—

BD.DC HD

AD’ AD
= =—

BD.DC HD

2

Mé£=3:> AD” _ 4)

HD BD.DC

Tt (3) va (4) = tan a.tan =3 (dpcm).
c) Xét tix gidc DEKN ta co :
DEK =90° (do DE L AB)
EKN =90°(do CK L AB)
DNK =90° (do DN L KC)
= t gidc DEKN Ia hinh ch nhat.
= EDN =90°
Ta c6: HDN = BDE (cung phu véi ﬁ)\H) (5)
Xét tir gidc BEMD ta c6:
BED = BMD (=90°)
Ma BED va BMD 1a2 goc ké nhau cung nhin canh BD dudi mot goc vudng
=t giac BEMD ndi tiép (ddu hiéu nhan biét) (6)
— BME = BDE (2 g6c ndi tiép cung chan MD)
Chting minh duoc t& giac MDNH noi tiép
= HMN = HDN (hai goc ndi tiép cling chan cung HN) (@)
Tir (5); (6); (7) = HMN = BME
= E, M, H thang hang
Chting minh trong tw tacé M, N, F thang hang
= bon diém E, M, N, F thrfmg hang.
Caub5: (1,0 diém) Cho cac s6 duwong a, b, ¢ thoaman a+b+c=3.
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Chting minh rang: a° +b° +¢° +£+%+126.
a C
Loi gidi

A A, M 7 A s As 7. . AN \ 1 s
Ap dung bat dang thirc C6 si d6i véi hai s6 duong a° va = ta cé:
a

SIESN 2‘/a5.i =2a° (1
a a

Ap dung bat dang thic C6 si d8i véi hai s6 duong b°® va % ta co:

b° +%z 2 /bf’% =202 (2)

X A7 g 7 A . Ao 7. . ~ \ 1 4
Ap dung bét dang thite C6 si d6i v6i hai s6 duong ¢’ va = ta co:
C

c® +l >2, /cs‘.1 =2c> (3)
c c

Cong ting vé cua (1); (2); va (3) ta co:

a5+b5+05+1+£+£22(a2+b2+c2) (4)
a b c

Ta lai co:

a’+1>2a

b?> +1>2b

c?+1>2c

=a’+b’>+c®+3>2(a+b+c)

Ma a+b+c=3 nénsuyra a*+b*+c*+3>6=a’+b’+c*>3 (5)

N S SE S S
a b c

Vay: &bt e+ itz
a b c

PE SO 16. CHON HOC SINH GIOI HUYEN THACH HA - NAM 2019 -2020

a) Tinh gi4 tri biéu thiec T = \/\/5—\/3—\/29—12\/5 :

\/ J5+2+ \/ J5-2 _
JVB+1

c) Tinh gi4 tri biéu thiec N = x** +3x*% - 2x*** véi

X = \/\/gt/f/gl/f_z —\3+2V2.

b) Chtng minh rang: A=
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d) Cho x= .Tinh M =x"+Yy°.

va y=

\/§—1 . \/§+1
2 2

e) Cho M =(a’+2bc-1)(b*+2ac—1)(1-c’-2ab). Trong d6
a,b,c 1a cac s8 hitu ti théa man ab+bc+ca =1. Chiing minh ring: VM 12 mot s&
httu ti.
Bai 2:
a) Tim nghiém nguyén duong ctia phuong trinh: xyz =2(x+y+2).
b) Tim c4csd a,b,c sao cho da thirc f(x)=x’+ax*+bx+c chiacho x+2; x+1;
x—1 déu du 8.
) Tim cdcsd twnhién X,y biét: (2°+1)(2"+2)(2" +3)(2" +4)-5" =11879.

Bai3:  Giai cac phwong trinh sau:

% _46 b) \/x(x—1)+\/x(x—5)=2\/F.

(x-3)"

2

a) X* +

Bai4: Cho tam giac ABC vuong tai A, duong cao AH .

a) Tinh AH,BH biét BC =50cm va ﬁzé
AC 4

b) Goi D va E lan luot la hinh chiéu cua H trén AB va AC.Chtng minh
rang: AH®=BC.BD.CE.
¢) Giastr BC =2a la d6 dai 8 dinh. Tinh gia tri nho nhat caa: BD? + CE?.
Bai5: Cho 0<a,b,c<1.Tim gia tri 16n nhét cua:
P=a+b™ +c® —ab—bc-ac
LOI GIAI PE THI CHON HOC SINH GIOI HUYEN THACH HA - NAM 2019 -2020
Bai 1:

a) Tinh gié tri biéu thic T =\/J§ 3201245 .

\/\/§+2+\/\/§—2 B
VA5 +1 -2

c) Tinh gi4 tri biéu thiec N = x** +3x*% - 2x*** véi

x=\/\/§+2+\/\/§_2 —\J3+242.

b) Chtng minh rang: A=

J5+1
d) Cho x:$ va y=\/§2+1.Tinh M=x>+Vy°.

e) Cho M =(a2+2bc—1)(b2+2ac—1)(1—c2—2ab).Trongdé
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a,b,c 13 cac s6 hitu ti thoa man ab+bc +ca=1. Chitng minh ring: VM 1a mét s§
httu ti.

Loi giai

a) T= \/\/5—\/3—\/29—126

Z\/JE—\/s—W

:\/JE_ 3-(2v5-3)
56245

VB +2+4B5-2 e B2
b) A= TFut A’ = N A=+/2(dpcm).

c) X=\/\£J:/%\£_2—\/3+2«/§:\/_— (\/§+1)2=\/§—(\/§+1)=—1

Véi x=-1,tacd: N=-1+3+2=4.

d) Ta cé: Xy=% va X+y=+3.
x2+y2=(x+y)2—2xy=(x/§)2—2%:2
x3+y3:(x+y)3—3xy(x+y)=(x/§)3—3%.«/_=§

W3 1 7 113
VA 5 5= 2 2 3 3) 24,2 =2___ 3=_
ay X +y° = +y*)(+yP) =Xy (x+Y) : 4\/— n

e) M =(a’+2bc-1)(b*+2ac—1)(1-c” - 2ab)

=(a* +bc—ac—ab)(b* +ac—ab—bc)(ac+bc—c* —ab)

~ (a-b)(a—c)(b-a)(b—c)(c-a)(b-c) ~(ab) (a—c)'(o-c]
=+/M =|(a-b)(a—c)(b-c)|

Vi a,b,c 1a cdc s6 httu ti nén VM 1a mot s6 hiru ti.

a) Tim nghiém nguyén duong ctia phuong trinh: xyz =2(x+y+2).
b) Tim cdcsd a,b,c sao cho da thic f(x)=x>+ax*+bx+c chiacho x+2; x+1;

x—1 déu du 8.
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) Tim cdcsd tynhién X,y biét: (2°+1)(2"+2)(2" +3)(2" +4)-5' =11879.
Loi giai

a) Vi XY,z la cac s6 nguyén duong va vai tro nhw nhau nén khong mat tinh

tong quat gai st 1< x<y<z,tacd: xyz=2(x+y+2)<6z

= Xy<6=x=1hoac x=2.

Xét x=1 cho y=1,2,34,56 ta duoc: (x,y,2)=(138),(1,4,5)

Xét x=2 cho y=2,3 taduoc (x,y,2)=(2;2;4).

Vay (x,¥,2)=(13;8),(14;5),(2;2;4) va cac hoan vi.

b) Tu gia thiét ta c6: f (x)—8 ludn chia hét cho x+2; x+1; x-1.

= f(x)=(x+2)(x+1)(x-1)+8.

V6i x=-2, taco: -8+4a—2b+c=8=4a—2b+c=16(1)

V6i x=-1,tacod: —-1+a-b+c=8=a-b+c=9(2)

V6i x=1,tacéd: 1+a+b+c=8=a+b+c=7(3)

Tt (1),(2),(3) suyra: b=-1=a=2;b=6.

) Taco: 2(2+1)(2 +2)(2"+3)(2" +4) latich 5 s tw nhién lién ti€p nén chia

hét cho 5 ma 2* khong chia hét cho 5 nén

(2" +1)(2" +2)(2"+3)(2" +4) chia hét cho 5

Ma 11879 khong chia hét cho 5 nén y=0.

= (2"+1)(2" +2)(2" +3)(2" +4) =11880=9.10.11.12 = x =3

Vay x=3,y=0.
Gidi cac phrong trinh sau:
2
R 9><3)2 _16 b) JX(x—1) + x(x=5) = 2J/x .
X_

Loi giai
a) Diéukién: x=3

2 2 2 2 \? 2
Ta cé: X2 4 —2 :16<:>(x+3—xj X 16 o K| —2 X _319-25
(x-3) x-3) x-3 3
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Vay $ ={~7-1J7-1}.

b) \/x(x—1)+\/x(x—5) N
Diéu kién: x>5 hodc x<0.

Néu x>5 thi \/x(x—1)+\/x(x—5) :2x/?

X>-3

& Vx—1+x=5=2Jx & J(x=5)(x-1) = x+3 @{XZ_B

—12x=4 <~ X = —%(Ioai)'

Néu x<0 thi \/x(x—1)+\/x(x—5) :2\/?

x<_3 Xx<-3

—12x=4 <~ X = —%(Ioai)

SVl-x+B5-x=2J-x & (5-x)(1-x)=-x-3 <:>{

Néu x =0 thi J0(0-1) +,/0(0-5) = 2//0? < 0 =0(dung)
Do d6 x =0thoéa man phuwong trinh trén.
Vay x =01anghiém ctia phuong trinh trén.

Bai4: Cho tam giac ABC vuong tai A, duong cao AH .

a) Tinh AH,BH biét BC =50cm va ﬁzg
AC 4

b) Goi D va E lan lwot 1a hinh chiéu cua H trén AB va AC . Chtng minh
rang: AH®=BC.BD.CE.
c) Giastr BC =2a la do dai cd dinh. Tinh gid tri nhé nhat cta: BD? +CE?.

Loi giai
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A D "B

, AB 3 AB AC AB =3k
a) Tact: —=—=>—=—-=k=
AC 4 3 4 AC =4k

= (3k)* +(4k)’ =50° = k* =100 = k =10
= AB =30cm, AC =40cm.

Trong AABC vudng tai A, duong cao AH , ta co:
AB.AC = AH.BC = 30.40=AH.50 = AH =24cm

AB? = BH.BC => 30* = BH.50 => BH =18cm.

b) Trong AABC vudng tai A, dwong cao AH , ta c6: AH® =BH.CH

= AH‘ =BH?CH? = BD.ABCE.AC =(BD.CE)( AB.AC) = (BD.CE)(AH.BC).

= AH® =BC.BD.CE.

¢) Ap dung dinh li Py ta go, ta co:

BD? +CE? = BH? — HD’ + HC® — HE® = BH’ + HC? - HD? + HE?)

=(AB? -~ AH?)+(AC® — AH?)— AH’ =(AB’ + AC*)-3AH” = BC* -3AH’ = 42’ -3AH”

Goi O la trung diém ctia BC, ta cé: AH < AO=a nén BD’+CE’>4a’*-3a’ =a’.
D&u “=" xay ra khi H trung O < AABC vudng can tai A.
Vay GTNN ctia BD* +CE? bang a* khi AABC vudng can tai A.
Cho 0<a,b,c<1. Tim gia tri 16n nhat cta:
P=a+b®*®+c* —ab-bc-ac.

Loi giai
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Vi 0<ab,c<1lnén b*™ <h,c* <c,(1-a)(1-b)(1-c)=0,abc>0.

b 2019 2020

=a+ +c™” —ab-bhc—-ac<a+b+c—-ab-hc-ac

Val-abc—a-b-c+ab+ac+bc>0

= a+b+c—-ab—ac—-bc<l-abc<1

do dé P=a+b™ +¢* -ab-bc-ac<1.
abc=0

b2019:b

D&u bang xay ra khi {¢* =c chang han a=Lb=c=0.
(1-a)(1-b)(1-c)=0

0<a,b,c<1

Vay GTLN ctia P bang 1 chang han khi a=1b=c=0.
HET

PE SO 17. CHON HOC SINH GIOI LOP 9 QUANG TRI - NAM 2019 — 2020
Cau 1. (5,0 diém)

2 —_—
1. Rut gon biéu thirc P:( a_,2 +9j:( 32a 1—£j
a"-3a a

3+a 9-a°

3+2\/§_4\/3—2\/§
3-242 \3+22

2. Tinh gia tri ctia P biét a+1=4\/

Cau 2. (2,0 diéin)
Cho a,b 1a cac s6 thuc thoa man a+b=5ab=1. Tinh gia tri ctia a° +b°

Cau 3. (3,0 diéin)

Cho céc s8 nguyén m,n. Chting minh mn(mn+1)° —(m+n)’mn chia hét cho 36.
Cau 4. (4,0 didin)
1. Cho s8 thyc x théa man 0< x <1. Chting minh x* <x.
2. Cho a,b,c laba sd thuc khong am va thdéa man a+b+c =1. Tim gid tri nho nhat cua
biéu thirc A=~/5a+4++/5b+4 ++/5c+4.
Cau 5. (6,0 diéin)

1. Cho hinh vuéng ABCD cé E ndm trén duong chéo AC sao cho AE =3EC, F
trung diém AD . Chiing minh tam gidc BEF vuong can.

2. Cho tam giac ABC vuong tai A. Goi H 1a hinh chiéu vudng géc cia A trén BC va
E,F Tan luot la hinh chiéu vuong goc ctia H trén AB, AC.
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5
a) Chung minh: E= A85 .
CF AC

b) Goi S,,S, lan luot la dién tich tam giac ABC va dién tich hinh cht nhat AHEF .

n 2 - A7 2 .7 A? S .7 . 4 A
Tim dac diém cua tam giac ABC dé 8_2 dat gid tri lon nhat.
1

LOI GIAI BE THI CHON HOC SINH GIOI LOP 9 QUANG TRI - NAM 2019 - 2020
Caul:

2 J—
1. Rat gon biéu thie P = a +al +? :( ?;a 1_1J
3+a 9-a a-—-3a a
a a’+9 ( 3a-1 1)
P= + > |1 = e
3+a 9-a a“—-3a a

_a(3-a)+a’+9 3a-1-a+3
- 9-a’ " a’-3a

Loi giai

_3a+9 a’-3a
T 9-a’ 2a+2
_ 3(a+3) a(a-3) -3a
(3-a)(3+a) 2a+2 2a+2

3+242 _1/3—2\5
3-242 \3+2V2

Loi giai

2. Tinh gia tri cua P biét a+1= ‘{/

a+1_4\/3+2\/§_4\/3.—2\/5

V322 \3+242

322 -3-22
4\1/9—(2«/5)2

Az (2
1
=2 +1]-|V2-1
=J2+1-V2+1=2
=a=1
p_ 31 _-3
21+2 4

Cau2: Cho a,b 1a cac s6 thye théa man a+b=>5,ab=1. Tinh gia tri ctia a° +b°

Loi giai
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a°® +b° =(a+b)(a4 —a’b+a’h’—ab’ +b4)
=5(a4 —a?+1-b? +b“)
=5 (a+b°) 227" +1-(a +°)

= 5:(a2 +b*)(a’ +b? —1)—1}

=5 (a+b)"~2ab ]| (a+b)’ ~2ab-1]-5
= 5(25-2)(25-2-1)-5=2525

Cau3: Cho cic s8 nguyén m,n. Chitng minh mn(mn+1)* —(m+n)*mn chia hét cho 36.
Loi giai
Ta co:
A=mn(mn+1)2—(m+n)2 mn
=mn[ mn +1)° m+n)}
=mn(mn+1+m+n)(mn+1-m-n)
=mn[m(n+1)+n+1][m(n-1)—(n-1)]
=mn(m+1)(n+1)(n-1)(m-1)
Ta c6: m—1,m,m+11la 3 s6 nguyén lién tiép = (m-1)m(m+1):6 (1)
Ta co: n—1,n,n+1 la 3 s6 nguyén lién tiép = (n—-1)n(n+1):6 (2)
Tir (1), 2) = Ai36
Cau 4:
1. Cho s8 thyc x théa man 0< x <1. Chting minh x* < x.
Loi giai
1-x20

>0 = x(1-x)=0 (1)

0<x<1 :>{

Gia str: x* > x
= Xx-x*<0
= X(1-x)<0 (mau thuan (1))
= Gia st sai
Vay x* <x
2. Cho a,b,c 1a ba s6 thuc khong am va thoa man a+b+c=1. Tim gia tri nhé nhat
ctia biéu thite A=+/5a+4 ++/50+4 ++/5c+4 .
Loi giai
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Tacd a,b,c>0 ma a+b+c=1 =0<a,b,c<1
Ta chitng minh bat dang thtec v/5a+4 >a+2
V6i ae[0;1] ta co:

Jha+4>a+2

<b5a+4>a’+4a+4

< a*-a<o0

o a(a—l)SO (dlng)

Cmtt, ta co: V5b+4>b+2,+/5¢c+4 >c+2

Suy ra: v5a+4++5b+4+/5c+4>a+2+b+2+c+2=7

Déng thitc xay ra khi va chi khi a=1,b=c=0 va cdc hoan vi

Vay gi tri nho nhat ctia v/5a+4 ++/5b+4 ++/5¢ +4 bang 7.
Cau 5:
1. Cho hinh vuéng ABCD c6 E nam trén duong chéo AC sao cho AE=3EC, F
trung diém AD . Chiing minh tam gidc BEF vuong can.
2. Cho tam giac ABC vudng tai A. Goi H la hinh chiéu vudng goc ctia A trén BC va
E, F Tan lwgt la hinh chiéu vudng goc cua H trén AB,AC.

5
a) Chung minh: E= A85 .
CF AC

b) Goi S,,S, lan luot la dién tich tam giac ABC va dién tich hinh chit nhat AHEF .

N - - A? ? .7 A? S .7 . /4 Y
Tim ddc diém caa tam gidc ABC dé S—Z dat gia tri 16n nhat.
1

Loi giai
1. Chtng minh tam gidc BEF vudng can.
A B
F P
N
D W c

Ve FPJ_BC(PeBC),BEmDC:M,FEmBC:N
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bat d¢ dai canh ctia hinh vuéng ABCD la a
Ta co: F la trung diém AD ma FP LBC = FP=AB=a
AD/BC = A _AE s nc=AF 8 napc-d

NC EC 3 6 2

2
- NP=%a:> FN =FP? 1 PN? = FN = a2+%=@a:> EF=@a )

az_@a 10
3

3>MC=2=MB= a2+ 2 ~BE=Y"2a (2)
3 9 4

J10

Tix (1), 2) = BE = EF (=Ta] — ABEF can tai E (3)

ABIICD =22 A5 _
MC EC

2 2
FB? = AB? + AF? —a? + & 2%
4 4

2
BE2+EF?=2 (—@J =£
1 4 4

Ta co:

= ABEF vuong tai E (Py —ta - go dao) (4)
Tt (3), (4) = ABEF vuodng can.
2.

A F

5
a) Chirng minh: BE = AB -
CF AC

Ta co:
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CF
AC
BE
AB

— HC? = CF = AC.HC?

— BH? = BE = AB.BH’

AB*
BE AB BH? AB pc? AB°

= - : 2 ’ 4 5
CF AC HC® AC AC AC
BC?

b) Tim ddc diém cta tam giac ABC dé % dat gia tri 16n nhat.

1

Ta co:

AH? AH?
S, __AEAF _, ABAC _, AH* _2AH2_ZBH CH<1(E+EJ_1
S lagac  ABAC "AB®AC> BC* 'BC BC 2(BC BC) 2

Déng thikc xay ra khi va chikhi BH =CH = H la trung diém BC ma AH L BC
= AABC vuodng can
Vay % dat gid trj 16n nhat khi AABC vuéng can.

1

PE SO 18. HOC SINH GIOI LOP 9 QUAN CAU GIAY NAM 2019 - 2020
Caul: (5 diém)

1. Cho biéu thirc P = [

2%+ X=X x++/x x-1 Jx
xWx-1  x-1 j 2x+ X -1 2yx-1
a) Tim diéu kién cua x dé€ biéu thic P c6 nghia va rat gon P.
b) Tim gia tri nho nhat ctia bi€u thic P.
2. Cho 3 s6 dwong X, Y,z thoaman: x°+y®+2°=(x-y)’ +(y—2)* +(z-x)°.
a) Tinh x+y+z biét xy+yz+zx=9.
b) Chttng minh rang néu z>x; z>y thi z>x+y.
Cau2: (5diém)
1. Giai phuong trinh: VOx? +33x +28 +5v4x~3 =5y3x+4 +/12X7 +19x - 21

2. Tim cac s6 nguyeén (x;y) v6i x>0; y >0 thdéa man:

x* +3y? +4xy +4x+10y-12=0.
Cau3: (3 diém)
1. Cho 3 s0 thuc khong 4m a,b,c thoa man: a®+b*+c’=1. Tim gid tri 16n nhat
ctia biéu thirc
9% _ab—bc-ac
2. Tim s8 nguyén duong x d€ 4x° +14x* +9x—6 la sd chinh phuwong.

T=a+b™+c
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Cau4: (6 diém)
Cho tam giac déu ABC canh a, hai diéfm M,N lan luot di dong trén hai doan
AB, AC sao cho ﬂ+ﬂ=l. bat AM =x; AN =y.
MB NC

a. Biét % = %, tinh dién tich tam giac AMN theo a.

b. Chting minh rang MN =a—x—y.
c. Goi D 1a trong tam tam giac ABC, K la trung diém AB. Vé DI L MN,
chting minh rang: DI = DK.
Cau5: (1 diém)

Cho mdt bang 6 vudng 2019x 2020, mdi 6 vudng con cé thé t6 mot trong hai mau
xanh hodc dé. Biét rang ban dau tat ca cac 6 déu duoc t6 mau xanh. Cho phéo
mdi lan ta chon mot hang hodc mot cot va thay ddi mau cua tat ca cac 6 thudce
hang hodc cot d6. Hoi sau mot s6 hitru han lan d6i mau ta c6 thé thu duwgc mot

bang gom diang 2000 6 vudng mau do hay khong?

LOI GIAI BE THI HOC SINH GIOI LOP 9 QUAN CAU GIAY NAM 2019 — 2020
Caul: (5diém)

1. Cho biéu thirc P = [

2/ +x=/x  x++/x x-1 Jx
xWx-1  x-1 j'2x+\/§—1+2\/§—1'
a) Tim diéu kién ctia x d€ biéu thitc P c6 nghia va rat gon P.
b) Tim gia tri nho nhat ctia bi€u thic P.

2. Cho 3 s6 dwong X, Y,z thoaman: x°+y®+2°=(x-y)’ +(y—2)* +(z-x)°.
a) Tinh x+y+2z biét xy+yz+2zx=9.
b) Chttng minh rdng néu z>x; z>y thi z>x+y.

Loi giai:
1.
a) D€ P c6 nghia thi:
XX =10 Xvx =1 3 =1 x>0
Xx—=1+0 < axzl Sixzl =>9x#1
24x =120 o Ly iy so [yl |xet
2Jx ~120 12 4 4
\/;755
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Vay v6i x> 0; x #1; X;t% thi P c6 nghia.

2xX + X — /X x+\/—j x—-1 Jx

1
voi x>0 x#Lxz=
XA/ X —1 2X++/X -1 2\/ -1 4

:( 2xX + X — /X B XX +1) J (x/;+1)(f 1) Jx
WX -Dx+Vx+1) (X +DHXx-1) 2(Jx - )(\/—+1) 2\&—1

[oaxxax=axVx ) k-t

WX =DxeVx D) (WX-1) ) 20x -1 2dx -1
_2x\/§+x—\/§—\/§.(x+«/§+l) Jx -1 Jx

- (X —D(x+x +1) -1 2dx-1
_2x\/§+x—\/§—x\/§—x—«/§ \/—1 Jx

B (WX =D (x+ X +1) 21 21

([ xfx =2k x-1 Vx
Wx-D(x+vx+1) ) 2x -1 2Jx -1

3 XX — 24/x Jx x\/— 2\/§+\/—(x+\/§+1)
(@YX =D(x+Vx +1) Todx-1 VX =D)((x + /X +1)
Oxx =20 e xlx A x+Vx) | 2xfx =X+ x
@D+ D) V) -D((x VX +D)
2xx = x+2x=/x _ x@2Ix =D +x.(2Vx -1
@Vx-D((x+Vx+1) VX =D((x+vx+D)
_(@x-1(x++x)

VX —D(x+/x +1)

Ta co: Pz(

B x+\/;
X+/X+1
Véyvc’yixzo;x;tl;x;tlthiP:M.
X+vX+1
b)Ta cé: P = X ++/x X+ x+1—1_1_ 1
' X++X+1 x+\/§+1 X+VX+1

A? .7 . 2 A \ 1 .7 . 7 4
Dé P dat gia tri nho nhat thi —1 dat gid tri 1on nhat
X+/X +

= X++/X +1 phai dat gia tri nho nhat.
Lai c6 xzo;x;tl;x;t% nén X++/x +1>1.

— Gi4 tri nho nhat ctia X ++/Xx +1 =1 khi va chi khi x =0
= Gia tri nho nhat cia P =0 khi va chi khi x =0.
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Vay véi x=0 thi P c6 gia tri nho nhat bang 0.

2.V6i x>0,y>0,z>0
a) Xét VT =x® +y* +7°
=(X+Yy+2). (X +y*+2° —xy—yz—xz)
VP = (x=y)* +(y-2)° +(z-x)°
= X2 —2xy + Y2+ Yy =2y + 27 + 27 = 2X2 + X°
= 2x* +2y® +27° —2xy —2yz — 22X
=2(X* + Yy + 2% —xy —yz—1X)
Do VT =VP nénsuyra x+y+2z=2.
Vay x+y+z=2.
b) Ta cod: X* +y> +2° —2(xy + yz+12x) =0
X +y?+77 -2xy-2yz -22x =0
S22 —(X+Y)? +2x5 +2y* —2yz—-22x =0
& 27— (X+Y)? =2y(z-Y) + 2X(z— X)
Do X,y,z>0 va z>y; z>X nén 2y(z—y)+2x(z—x) >0
=7 —(x+Yy)*>0
S ((z-x-y)(z+x+y)>20ma X, y,z>0nén z+x+y>0
=z2X+Yy (dpcm).
Cau2: (5diém)
1. Giai phuong trinh: v/Ox? +33x+ 28 +5v4X—3 =53x+4 ++/12x* +19x— 21

2. Tim cac s6 nguyeén (x;y) v6i x>0; y >0 thdéa man:

x* +3y? +4xy +4x+10y-12=0.
Loi giai:

1. DPKXD: x> %

= J(B3Xx +4)(3x +7) +5v4x -3 =53x +4 +/(4x-3)(3x +7)
& JBXx+4)(3x +7) —/(4x=3)(3x +7) =5(/3x +4 —/4x - 3)
& 3X+ 7. (V3% + 4 —4x —3) =5(x/3x + 4 —/4x —3)

& m =5

& x=6 (tm).

Vay x =6 la nghiém cta phuwong trinh.

2.Véi x=0; y>0 ta co:

x® +3y? +4xy +4x+10y -12=0

< (X +4xy +4y° +4+4x+8y) —(y* -2y +1)-17 =0
e[ (x+2y)’ +2.(x+2y).2+2] -(y-1)° =17
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& (X+2y+2)° —(y-1)7° =17
S (X+2y+2-y+1).(x+2y+2+y-1) =17
< (X+ y+3).(x+3y+1) =17

Do 17 la s6 nguyén td ma x>0; y>0 suy ra X+y+3>0 va x+3y+1>0 nén ta

THI1:
X+y+3=1 X+y=-2 x=-11 .
& & =loaido x>0.
X+3y+1=17 X+3y =16 y=9
TH2:
X+y+3=17 X+y=14 x=21 .
& & = loaido y>0.
X+3y+1=1 X+3y=0 y=-
Vay khong c6 gia tri nao cta (x;y) théa man yéu cau.
(3 di€m)

1. Cho 3 s0 thuc khong 4m a,b,c thoa man: a®+b*+c’=1. Tim gid tri 16n nhat

cua biéu thitc

b*™ +¢'** —ab—bc—ac
2. Tim s6 nguyén duong x dé€ 4x® +14x* +9x—6 la s6 chinh phuong.

T=a+

Loi giai:
1. Ta co6:
a’+b*+c? =1
{a,b,c >0
= a,b,c € [0;1]
= (a-1)(b-1)(c-1) <0
< abc—ab-bc-ca+a+b+c-1<0
< a—-ab-bc—-ca<l-abc-b-c
=T <1+ + ¢ —abc-b-c =1+b.(b®° -1) +c.(c** -1) —abc <1
GTLN ctia T bang 1 khi va chikhi a=Lb=c=0.
2. Dat A=4x® +14x* +9x -6 ta duoc:
A=4x>+8%x* +6X* +12x—-3x—6
=4X%.(X+2) +6X.(x+2) =3(x+2)
= (x+2).(4x* +6x—3)
Lai cd x+2, 4x* +6x—3 la 2 s6 nguyén td cung nhau.
That vay, gia st UCLN (x+2,4x* +6x—3) =d (d e N") ta co:
X+ 2 chia hét cho d suy ra 4x(x +2)=4x* +8x chia hét cho d
4x? +6x —3 chia hét cho d
Suy ra 4x* +8x —4x* —6x+ 3 chia hét cho d
= 2X+ 3 chia hét cho d
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= 2(Xx+2) — 2x—3 chia hét cho d = 1:d

Ma deN” nén d=1. Tt d6 suy ra UCLN (x+2,4x* +6x-3) =1 hay x+2,
4x? +6x —3 1a 2 s6 nguyén td cung nhau.

D¢ Ala sd chinh phuong thi x+2 va 4x* + 6x — 3 déu la s6 chinh phuong.
Dit x+2=2a%, 4x*+6x-3=b’ Thay x=a° -2 vao 4x* +6x-3=b’ ta duoc:
4.(a>-2)* +6.(a° —2) -3 ="b’

& 4a* -16a* +16+6a° —12 -3 =Db?

< 4a* -10a° +1=b?

< 16a* —40a* + 4 = 4b?

& (4a% —2b—5)(4a® + 2b—5) = 21

Vi 4a’® —-2b-5<4a’ + 2b -5 ta cd bang sau:

4a* -2b-5 1 3 -21 -7
4a* +2b-5 21 7 -1 -3
Suy ra
4a*> - 2b 6 8 -16 2
4a% +2b 26 12 4 2

Lai c6: 4a° —2b+4a® + 2b = 8a’ hay:

8a’ 32 20 -12 0
a2 4 (tm) 2,5 1,5
Ta dwoc a? =4 = b? =25. Tra lai an:
a’=4 X+2=4
= = X =2 (tm).
{bz =25 {4x2+6x—3=25
Vay véi x =2 thi 4x° +14x* +9x -6 la s6 chinh phuong.
(6 diém)
Cho tam giac déu ABC canh a, hai difm M,N Ilan luot di dong trén hai doan

AB, AC sao cho ﬂ+ﬂ=1. bat AM =x; AN =y.
MB NC

a. Biét % = %, tinh dién tich tam giac AMN theo a.

b. Chitng minh rang MN =a—x—y.
c. Goi D la trong tam tam gidc ABC, K la trung diém AB. Vé DI L MN,
chttng minh rang: DI = DK.
Loi giai:
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3
a-x a-y a-x a-y a
Lai c6 —M=1:>£=£:>X:E.Thayvéo(l)tadu’oc:
AB 5 a 5 5
1 1 3 5 1 3 3a
a2 a- a 4a a-y a 7
5

Dién tich tam gidc 1a: S, = %AM AN ..sin MAN = X.y.sin 60°

2
238 33 gy
57 2 10
byDo —~—+—Y -1
a-x a-y

= ax+ay —2xy =a’ —ax—ay + Xy

=a’—2ax—2ay+2xy+xy =0

=@-x-y)? =x*+y*—xy 2)

Gia st MN? = AM? + AN? — AM.AN

Lay diém T € AC sao cho MT L AC va 2AT = AM ta cé:

MN? — AM? =TN? — AT2= AN(TN — AT) = AN (AN —2AT) = AN(AN — AM)
= AN? — AN.AM

MN?= AM? + AN? — AN.AM (3)

Tt (2) va (3) suyra MN =a—-x-y (dpcm).

c) Trén tia BA 1ay diém G sao cho BG = AN = MN = MG.

Do AGBD = ANAD (c.g.c) = DN = DG = ADMN = ADMG (c.c.c)

— KGD = IND
= AKGD = AIND (ch - gn) = DK = DI (dpcm).
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(1 diém)
Cho mot bang 6 vudng 2019x 2020, mdi & vudng con ¢ thé td mot trong hai mau
xanh hogc do. Biét rang ban dau tat ca cac 6 déu duoc t6 mau xanh. Cho phéo
mdi [an ta chon mot hang hodc mot cft va thay doi mau cua tat ca cac 6 thudc
hang hodc cot d6. Hoi sau mot s6 hitu han Ian doi mau ta c6 thé thu duwoc mot
bang gom dang 2000 6 vudng mau dé hay khong?

Loi giai:

Trwdc hét ta chiing minh véi moi cach chon 2000 6 trén bang da cho ludn ton
tai mot bang con 2x2 chita dang 1 trong 2000 6 nay.

That vay, vi s6 hang 16n hon s6 6 dwgc chon nén ton tai 2 hang lién nhau R,
R, ma R, khong chtt 6 nao va R, co chita it nhat mot 6 da chon.

Vi s6 ¢ot cling 16n hon s6 6 dugc chon nén ton tai 2 6 A, B canh nhau trén
R, ma chi c6 dung mot 6 da chon.

Goi C, D 142 6 ndm trén R, va cung cot voi A, B.Bang con 2x2 gom4 6 A,
B, C, D chi c¢6 dung mot 6 dwoc chon.

Gia st ta ¢ thé thu duwgc bang gom dung 1000 6 mau do sau hitu han lan
d6i mau. Khi d6 theo chirng minh trén ton tai mot bang vudéng con 2x2 chira
dung mot 6 mau do, ba 6 con lai mau xanh.

Vi & trang thai ban dau tat ca cac bang vuong con 2x2 déu gom 4 6 mau
xanh nén mdi [an d6i mau hang hodc cdt thi s§ 6 mau do6 va s6 6 mau xanh trong
bang vudng con 2x2 ludn la sd chan.

Do d6 khong thé thu duoc mot bang vudng con 2x2 c6 1 6 mau do, 3 6 mau
xanh.

Suy ra ta c6 mau thuan.
Vay khong thé thu duoc bang chiva dung 2000 6 mau do sau hiru han lan doi

mau.

DPE SO 19. HOC SINH GIOI LOP 9 - HUYEN QUAN SON
NAM 2019 - 2020

x\/§—2x—\/§+2+x\/§+2x—«/§—2
XX —3x =2 XX —3x +2

1. Rat gon P. Vi gid tri nao ctia x thi P >1.

2. Tim x nguyén biét P dat gid tri nguyén 1én nhat.

Ciu 2. (4 diém) Giai phuong trinh:

1. (x2 —6x+8)(x2 ~10x +18)+12x—39 =0

2. x*+5x=23x*+5x-2-2
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Cau 3. (4 diém)
1. Tim cac s6 nguyén x dé€ biéu thite x* —x* +2x+2 1a s6 chinh phuong.
2. Chttng minh réng voimoi a,b,c dwong ta luon co:
1 1 1 3
+ + >
a(l+b) b(l+c) c(1+a) 1+abc
Cau 4. (6 diém)

Cho tam giac ABC nhon, cac dwong cao AD,BE,CF ct nhau tai H.

Chting minh rang:

1. AF.AB=AH.AD=AE.AC.

2. Hlatam duong tron ndi ti€p tam giac DEF .

3. Goi M,N,P,ILK,Qlan luwot la trung diém cua cac doan théng
BC, AC, AB, EF,ED, DF . Chting minh rang cac duwong thang MI,NQ, PK dong

quy.
4. Goi d0 dai cac doan thr?mg AB,BC,CATan lwot la a,b,c; d6 dai cic doan thr?mg
, i (a+b+ c)2
AD, BE, CF1la a', b I, c'. Tim glé trl nho nhat cta biéu thirc: W
+b"“+

Cau 5. (2 diém)

Cho hai s6 duong a,b thoa man: a+b=1. Tim gia tri nhé nhat cua biéu thic

LOI GIAI PE THI HOC SINH GIOI LOP 9 - HUYEN QUAN SON
NAM 2019 - 2020

x\/§—2x—\/§+2+x\/§+2x—\/§—2
XX —3x =2 XX —3X +2

1. Rat gon P. Vi gid tri nao ctia x thi P >1.

Caul: (4diém)Cho P=

2. Tim x nguyén biét P dat gia tri nguyén 16n nhat.
Loi giai
1 pe x\/§—2x—\/§+2+ XX +2x—/x =2
XVx=3x-2  xJx-3Jx+2
(\/;—2)(x—1) (\/;+2)(x—1)
+

(\/;—2)(&+1)2 (\/§+ 2)(&—1)2
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(\/;11)2 +(\/§_—1)2
_ (\/;—1)(\/;;1) . (\/;—1)(\/;2+1)
e (e
_ ﬁ—1+ Jx+1
Jx+1 fx-1
B (\&—1)2 +(\/§+1)2
(x&—l)(x&ﬂ)

_2X+2
x-1
2Xx—2)+4
2 Tacspo2Xt2_(2X=2)+4 , 4
x-1 x-1 x-1

P ¢6 gid tri 16n nhat khi 2+i1c() gia tri 16n nhat < x-1 la s6 nguyén duong
X —

nho nhat
S X-1=1<x=2
Cau2: (4 diém) Giai phuong trinh:
1 (X’ —6x+8)(x* —10x+18)+12x—-39=0
2. x*+5x=2Yx215x—2-2
Loi giai
1 (x*-6x+8)(x* —10x+18)+12x-39=0
Pat x2-6x+8=a; x*-10x+18=h
Taco a—b=(x*-6x+8)—(x’ ~10x+18)=4x~10
—12x -39 =(12x—30)—9=3(4x-10)-9=3(a—b)-9
Khi d6 ta c6 phuong trinh ab+3(a—b)-9=0
< ab+3a-3b-9=0
< (ab+3a)—(3b+9)=0
< a(b+3)-3(b+3)=0
< (b+3)(a—3)=0

[b+3=0 {b=—3 x?-10x+18=-3 x?-10x+21=0
= =
a-3=0 a=3 x?—6x+8=3 x?—6x+5=0

xX X X X
I
o P g w

2. xX*+5x=23x*+5x-2-2
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< X2 +5x+2-23x*+5x-2=0
<:>(x2+5x—2)—2x3/x2+5x—2 +4=0
Pat Ix?+5x-2=a = x*+5x-2=a’

Khi d6 ta c6 phuong trinh a®-2a+4=0
& (a+2)(a*-2a+2)=0

=a+2=0(Vi a2—2a+2:(a—1)2+121>0)

oa=-2
= Ux*+5x-2=-2
< x*+5x-2=-8
) X=2
S X +X+6=0<
Xx=3
Cau 3: (4 diém)
1. Tim cdc sd nguyén x dé biéu thirc x* —x* +2x+2 la s6 chinh phuong.
2. Chting minh rang véi moi a,b,c dwong ta ludn co:
1 1 1 3
+ + >
a(l+b) b(l+c) c(1+a) 1+abc

Loi giai
1. x*=x*+2x+2
=(x"+2x°+ X7 ) = (2x° + 4% + 2x) +(2%* + 4x + 2)
:xz(xz+2x+1)—2x(x2+2x+1)+2(x2+2x+1)
=(x+1)"(x* —2x+2)
Dat x* —x*+2x+2=A(aeN)
Vi (x+1)°, A 1as8 chinh phuong nén suy ra x* —2x+2 phai1a s§ chinh phuong
x*-2x+2=2a’(aeZ)
e a’ (X’ -2x+1)=1
oal—(x-1)" =1

o (a-x+1)(a+x-1)=1
a—-x+1=1 a-x=0 a=1
a+x-1=1 a+x=2 Xx=1
= =
a—-x+1=-1 a—X=-2 a=-1
a+x-1=-1 a+x=0 Xx=1
1 1 1 3
+ + >

a(l+b) b(l+c) c(1+a) 1+abc

ViaxeZ <

Lién hé tai liéu word mén toan: 039.373.2038 TAI LIEU TOAN HOC



Website:tailieumontoan.com

o 1+abc N 1+abc N 1+abc
a(l+b) b(l+c) c(l+a)
l+abc+a+ab l1+abc+b+bc 1+abc+ca+c
+ +
a(l+h) b(1+c) c(l+a)
(1+a)+(ab+abc) s (1+c)+(bc+abc) . (1+a)+(ca+abc) 6
a(l+b) b(1+c) c(l+a) -
(1+a)+ab(1+c)+(1+c)+bc(1+a)+(1+a)+ca(1+b) .6
a(l+h) b(1+c) c(l+a)
1+a +a(1+b)+ 1+Db +b(1+c)+ 1+¢C +c(1+a)2
a(l+b) 1+a b(l+c) 1+b c(l+a) 1+c
1+a a(l+b) 1+b b(l+c) 1+c c(l+a)
+ + + + +
a(l+b) 1+a b(l+c) 1+b c(l+a) 1+c
Sp [ 1+ .a(1+b)+2 1+b .b(1+c)+2 1+c .c(1+a)
a(l+b) 1+a b(l+c) 1+b c(l+a) 1+c
1 1 3
+ + >
a(l+b) b(l+c) c(l+a) 1+abc
Ciau4: (6 diém) Cho tam giac ABC nhon, cac duong cao AD,BE,CF ct nhau tai H.

Ma

=6 ludn dung

Suy ra

Chting minh rang:

1. AF.AB=AH.AD=AE.AC.

2. Hlatam duong tron ndi ti€p tam giac DEF .

3. Goi M,N,P,ILK,Qlan luwot la trung diém cua cac doan théng
BC, AC, AB, EF,ED, DF . Chting minh rang cac duwong thang MI,NQ, PK dong

quy.
4. Goi d0 dai cac doan thr?mg AB,BC,CATan lwot 1a a,b,c; d6 dai cac doan thr?mg
, i (a+b+ c)2
AD, BE, CFla a', b I, c'. Tim glé trl nho nhat cta biéu thirc: W
+b"“+

Loi giai
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AF _AH

1. AAFH © AADB(g.g) = — AF.AB = AH.AD
AD  AB

AAEH @ AADC (g.g) = :[E) AR AE.AC = AH.AD

‘AC

Do d6 AF.AB = AH.AD = AE.AC
2. Tacod ACFB « AADB (g. ):E=E:E=E
BD AB CB AB

Xét ABFD va ABCAco E:E ABC chung
CB AB

= ABFD © ABCA (c.g.c)

— BFD = BCA 1)
chttng minh tuong tw AAFE © AACB (c.g.c)
— AFE = BCA )

Tir (1) va (2) ta c6 AFE = BFD
Ma AFE + EFC = 90°; CFD + DFB = 90° = EFC = CFD

Suy ra FC la phan giac ctia EFD 3)

Chttng minh twong tu ta duwoc EB la phan giac ctia DEF, DA la phan gidc ctia
EDF (4)

Ma H la giao diém ctia ba doan thang AD, BE,CF (5)

Tt (3),(4),(5) suy ra H la tam duong tron ndi tiép tam giac DEF .

3. Tacé FN =DN (: % ACj ma FQ =QD nén suy ra NQla dwong trung truc ctia

FD
Chitng minh tuwong tu ta c6 : IM la duong trung truc cia FE; PK la duong trung
trwec cta ED

Suy ra MI,NQ, PK la ba duong trung triec cia ADFE

ma trong mot tam giac ba duong trung trec cung di qua mot diém nén cac
duong thang MI,NQ, PK déng quy.

4. Vé Cx LCF, goi A’ la diém d6i xttng cua A qua Cx

Tt gidc AFCO 13 hinh chit nhat (F =C =0 =90°)

= BAA'=90°, AA'= 2CF

AA'c6 Cx la duong trung truc nén AC =CA'

Véiba diém B,C va A’ ta cé BA'<BC +CA'

Ddu “=" xay ra khi BA'=BC +CA', khi d6 AC =CB

AABA'vudng tai A c6 AB®+ AA” =BA” ma BA'<BC+CA', AA'=2CF nén suy
ra AB?+4CF2<(BC+CA')’
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& AB? +4CF2 <(BC+AC)’
& 4CF? <(BC + AC)’ — AB?
& 4c? <(a+b) —c?
Chieng minh tuong ty ta ciing c6 4a” < (b+c)’ —a? 4b? <(a+c)’ -b?
Cong v& véi vé 3 bat dang thitc trén ta co
4(a”+b”+c?)<(b+c) —a’+(a+c) —b*+(a+b) —c
< 4(a”+b?+c?)<(a+b+c)’
(a+b+c)’
(a%+h?+c”?)
D&u “=" xay ra khi AC =CB = AB hay tam gidc ABC déu.
(2 diem)
Cho hai s6 duwong a,b thoa man: a+b=1. Tim gid tri nho nhat cua biéu thic

1 1
A=—+
ab a?+b?

>4

Loi giai
Tact a+b=1=2Jab<le abS%

A =4+2=6

1 1 ( 1 1 j 1 4 1 4 1
St T | e T + = 7T =zt
ab a’+b a*+b® 2ab) 2ab (a+b) 2ab 1 21
4
~ , . 1
Dau “=" xay ra khi a=b=5

PE SO 20. HOC SINH GIOI LOP 9 - HUYEN TRUONG MY
NAM 2019 - 2020

Bai 1: (1,25 diém) Tim s6 a, b trong so d6 sau:

Bai 2. (5,0 diém) Cho bidu thitc: A=

b

6 | 8 | 14
9 (7 | 13 |19

12 1 10 | 8 | 22 | 20
1 X

1
+ —
\/§—2 \/§+2 4—-x

a) Tim x dé A <1
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b) Biét A=%.(\/19+8\/§ +\/19—8J§)—1, hay tinh gi4 trj ctia B = Jj” (2A)
—X
Jx-3

c) Tim gia tri x nguyén d€ P nhan gia tri nguyén, khi P = A: 7 x
—\ X

d) Tim x d& A (Vx=2)+5Vx = x+4+/x+16 +/9-X

Bai 3. (3,25 diém)

X+2 x+1 A
=—— vO nghiém
Xx-m x-1

2) Tim gia tri 16n nhét cua biéu thiic y=x+,/2(1-x) véi 0<x<1

1) Tim m d€ phuwong trinh

3) Tim nghiém nguyén ctua phuong trinh §+ % + 6_>1<y = %

Bai 4. (3,5 diém)
1) Cho x—+/2 =1, hay tinh gi4 trj ctia D = x® — x* 3% —4x® + 6x + 2022
2) Tima, b dé P(x)=3x’+ax’ +bx+9 chia hét cho Q(x)=x*-9

3) Cho a, b, cla ba s6 thyc bat ki.

Ching minh bt ding thie: 2 ZZ LI (""*2 i C)Z
Bai 5. (7,0 di€ém)
Cho tam gidc A ABC nhon. Cac duong cao AD, BE, CF cta tam giac ABC cat nhau

tai H.

1) Chting minh rang tam gidc ABC dong dang véi tam gidc AEF

2) Gia stir goc BAC la 45°, Hay tinh dién tich t& giac BCEF, biét dién tich tam

giac ABC la 60cm?

DC AC?+BC’— AB?
BD BC?*+AB”-AC?
4) Chting minh: Diém H cach déu 3 canh cta tam gidc DEF
SN

3) Chutng minh réng:

5) Chting minh rang:

HUONG DAN CHAM HSG TOAN 9 VONG I
Nam hoc 2019-2020

Bai Hudng dan chim bié€m

Bail (1,25 diém)

- Quy luat: tong 2 s6 hang dudi chia 2 roi trir 2 dwoc s6 ¢ hang trén | 0,25
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gitra 2 s6 do.
- Tinh dung a=5 0,5
- Tinh dung b=5 0,5
Chii yj: Néu chi ra quy luit sai, tinh diing a, b cho 0 diéin
Néu chi cé két qua diing, khong cé quy ludt cho 0,5 diém
Bai 2 (5,0 diém)
a) bk: x#4;x>0 0,25
(1,5 diém)
Rat gon A= x
Ix-2 0,75
0,25
Do A<I nén suy ra: i<1c:>i<0:>\/§—2<0<::> Xx<4
Jx-2 Jx-2
Két hop voi diéu kién roi két luan: 0< x< 4 0,25
b) - Tinh dwoc A=3 0,5
1,5 diém 0,5
( ) - Tte d6 suy ra: Vx =3, tim dwoc x =9 (tmdk)
Jx -2
- Thay vao biéu thic B = % 6= _71 0.5
C 0,25
) - Tinh dwoc P = Jx =-1+ 3
(1,0 diem) 3-x 3-/x
. Aoy 3 A AN T A 1 5N 2g. 16 0,5
- bé P nguyeén thi e Z tir do lap luan tin x 1a 0; 36; 16; 4
3-x
- So séanh diéu kién va két luan x € {0;16;36} 0,25
d) - Thay A vao rdi bién d6i dua vé dang 5-(vx -3) =Vx+16+v0—x | 02
(1,0 diém)
- Banh gia VT < 5; VP> 5 v4i moi x thudéc DPKXD 0,25
- Tl d6 quy ra: ddu bang xay ra khi x =9 0,25
- Két luan 0,25
Chii yj: Néu hoc sinh ¢6 cich lam khdc va lgp ludn ding cho diém toi da
theo moi v).
Bai 3 (3,25 diém)
1) -dk: x=m;x#1 0,25
(1,0 di€m) | Bién d6i pt ban dau vé dang: MX=2—m (2)
+Néum =0 thi (2) c6 dang: 0x=2, PT v nghiém
+Néum=0 suy ra: X= 2-m ;m 0,25
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Pé PT vo nghiém thi x =m va x=1
- Khix=mthi m= Z_Tm tim dwoc m=1;, m =-2 0,25
_ Khix=1thi1l= Z‘Tm fim duoc m=1
Két luan: 0,25
2) Dit V1-x=t (0<t<l)suyra x=1-t> 0,25
Thay vao ta duogc y =—t? w2t +1= —(t——j +—<—=
y y J2) 272 0,5
GTLN 13 3/2 khi t = —— = x= = 0,25
J2 2
3) DK: x#0;y=0
(1,25 di€m) | Bién d6i PT ta duoc (x—6)(y—6)=37 0,5
Lap bang ta dwgc két qua : 0,5
(x;y)la(7;43); (43,7); (5 ; -31); (-31;5)
Két luan: 0,25
Chii 1j: Néu thiéu mot cdp nghigm: - 0,25 diém
Néu thiéu hai cdp nghiém: - 0,5 diém
Bai 4 (3,5 diém)
a) Tt Xx—~/2 =1 bién d8i X2 —2x-1=0 0,25
(LOdiem) | D=x5—2x* —x*+ x* = 2x% = x? —=3x? + 6x+ 3+ 2019 0,25
D =x*(X* —2x—1)+ x* (x* —2x—1) -3(x* - 2x—1)+ 2019 0,25
D =2019 0,25
Két luan:
b) Ta co: x2— 9 =(x-3).(x+3) 0,25
(1,5 diém) | D& chia P(x) chia hét cho x*-9 tirc 1a P(3) = 0; P(-3) = 0
Ta 6 P(3) = 9a+3b+90 = 0 0,25
P(-3) =9a-3b-72 =0 0,25
Suy ra : 9a+3b+90 = 9a-3b-72, ttr d6 tim dwoc a=-1;b=-27 0,5
Két luan 0,25
c) Bat dang thitc da cho trwong duwong voi:
(1,0 diém) 2 .h21c2 (a+b+c) 0,25
a +b3 RN (a+ 9+ ) <:>3(a2 +Db? +cz)2(a+b+c)2
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<:>3(a2+b2+cz)2a2+b2+cz+2(ab+bc+ca) 0,25
& 2(a’+b* +c*)=2(ab+bc+ca)
<:>(a—b)2+(b—c)2+(c—a)220 0,25
Bat dang thikc cudi cting la ding, kéo theo bat dang thikc can ching
minh cling dung. 0,25
Dau “=" xayra<>a=b=c.
Bai 5 (7 diém)
A
E
F
H
B
¢ > C
D
1) Chuting minh AEAB dong dang véi AFAC 0,5
(1,5 diém) . EA AB . EA FA 0,5
FA AC AB AC
Chang minh A AEF dong dang véi A ABC (c.g.c) 0,5
2) AEAB vuodng tai E va A=45°
(1,5 diém) _———  EA EA 1 0,5
= COSEAB=— = —— =c0s45° =—
AB  AB J2
AE 1
A AEF ddng dang voi AABC (cAua) K=—— =—
AB 2 0,25
0,25
= ﬁz k? :1 =S, =18ABC =30cm’
SABC 2
=  Sscer= Sasc — Saer = 60 — 30 = 30cm?. 0,5
3) Bién d6i
(15 diém) | Ac?+BC2-AB? AD?+DC?+(BD+DC) - AB? 0,5

BC®+AB*~AC® (BD+DC)’ +AB?—(AD+DC)’

Lién hé tai lieu word mdn toan: 039.373.2038

TAI LIEU TOAN HQOC




Website:tailieumontoan.com

AD? + DC? + BD? +2.DB.DC + DC? — AB®

BD?+2.DB.DC + DC? + BD? + AD? — AD* - 2.AD.DC — DC?

0,5

_2.DC*’+2BD.DC _2.DC.(DC+BD) DC
2.8BD+2.BD.DC 2BD.(DC+BD) BD

0,5

4)
(1,5 diém)

Chting minh rang: H cach déu 3 canh ctia ADEF.
A AEF dong dang véi AABC (cau a)

= AFE=ACB

0,25

CMTT cau a:
+ABDF dong dang véi ABAC => BFD =ACB

0,25

= AFE = BFD(= ACB)
- DFC-EFC
FC la phan giac cta EFD

0,5

Chiing minh twong tur ta co:

EB la phan giac cua FED

0,25

= Hla giao di€m ctia ba duong phan giac caa ADEF
H cach déu ba canh caa ADEF.

0,25

A

D

5)
(1,0 diem)

Seuc + ScHa + Sans = Sasc
AHEC doéng dang v6i AAFC (g.g)

HC CE HCHB CE.HB SHBC
- = f— = =

AC CF ACAB CFAB S ABC

0,25

HBHA S,,, HAHC S

=—HAC Do dé:

ACBC S,,. ABBC S,.

Tuong tu:

0,25

TAI LIEU TOAN HQOC
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HC. HB HB. HA HAHC S, +Sica +Suns _1
ACAB AC.BC AB BC Ssc

* Chttng minh duwoc: (x +y +z)? 2 3(xy + yz + zx) (¥) 0,25
Ap dung (*) ta c6:

HA HB HC? HAHB HBHC HCHA

> 3. + + =3.1=3
BC AC AB BCAC CA.AB AB.BC 0,25
HA HB HC
S
A TR VAT R

PE SO 21. HOC SINH GIOI TOAN 2019-2020
HUYEN KY ANH

3+4/5 3 3-5
\/1_0+\/3+\/§ \/1_0+\/3—\/§

Bai 1: a) Tinh gid trj cta biéu thiec: A=

b) Cho xy+\/(1+ X*)(1+y?) =1 Tinh gia trj ctia : X1+ Y% + y1+ X2
Bai 2: Giai cac phuong trinh sau :
a) X*+12J1-x=x+36
b) x*+3x+1=(x+3)Vx*+1
Bai 3: a) Tim céc s6 thuc X,y thoa: 2x+3y =1 va 3x* +2y* = %
2 2 2 2 1 1 1 s 2018 2019 2009
b)Cho: X" +y +2°+X" +—+—+—=6 Tinh P=x""+y"" +z
y* Xtz
Bai 4: Cho tam giac ABC vuong tai A duong cao AH :

a) Bié tﬁz3 ;CH —BH =10 .Tinh BC
AC 7

b) Ldy diém D d6i xting véi C qua A .Goi I la trung diém cua AH chiing minh

Bl L DH
HC 1

c) Goi K la diém d6i xting véi | qua A , biét B Z.Cht’mg minh AIAC <> AICK ttr

d6 tinh CKA+ CAIl ?

Bai 5: cho cac s6 thue dwong a,b, ¢ . Tim gia tri 1on nhat cua biéu thic

Vb Vb

B a+b+2c b+c+2a a+c+2b
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HUONG DAN GIAI

3+5 3-5 A 3++/5 3 3-+/5
\/—+\/3+\/’ \/_0+\/3 J_ V2 2\/%+\/6+2\/§ 25 +/6-25
3445 3-V5 6 _ ,_6V2

“3J5+1 35-1 11 1
b) Tu gia thiét xy+\/(1+ xz)(1+ yz) -1= x2y2+(1+ xz)(1+ y2)+2xy\/(1+ xz)(1+ yz) =1(
binh phuong 2 vé)

=2y + X2 +y° +2xy\/(1+ xz)(l+ y2) =0

Mt khéc : (x\/1+ y? + Y1+ % )2 =2x2yP 4 X2+ Y2 4 2xy\/(1+ X*)(1+y?)

Vay : x\/1+ y? +yV1+x® =0
Bai 2:
a) X*+12/1-x =x+36 < X2 —2x+1=36-12/1— X +1—X
c>(x—1)2 =(6—\/1——x)2 <:>[x—16—\/1—_X(1)
x—1=+1-x-6(2)
Giai (1) Vo nghiém
Giai (2) x=-3 hodc x=-8
b) x2+3x+1:(x+3)\/m & X +1+3x— Xy X2 +1-3x* +1=0

Pit a=xb=+vx*+1 tacdé b’ +3a—ab+3b=0
b=a(l
<:>(b—a)(b—3):0<:{ @)

b=3(2)
Giai (1) vo nghiém
Giai (2) x=+2/2

Bai 3:
6 35 4 9
Ta cd:3x% +2y? = — = (3x* +2 =1=(3x*+2 1
a)Ta co + 2y 35 ( + y) 5 ( + y)[3+2]
27 2 27 2
= 4x* +9y* +— 5 X +3y —1=(2x+3y) = 4x* +9y* + = 5 X +3y = 4x* +9y* +12xy
27 , 8 9., 4, ] [3 2 ]2
= —X"+—=y 12Xy =0=6|—X"+—y  —2xy|[=0=6[|=—X—— =0=9x=4
> y y [4 9y y > 3y y
4y 4y 35 9 4
Hay x=—=2—+4+3y=1=— l=y=—=X=—
A g (YT iT YT T YT 35

Lién hé tai liéu word mén toan: 039.373.2038 TAI LIEU TOAN HOC



Website:tailieumontoan.com

b)Ap dung : x2+%22;y2+%22;22+2—1222:>x2+y2+zz+x2+%+%+z—1226
dang thite xay rakhi x> =1 y* =172 =1< x=xLy=+Lz=+1
Khidé x*® = (x?) =1 =1 va
Y2 122 =y (y? ) 4 2(22) =yltzl=y+2
+HINéu y=z=1=P=1+4+1+41=3
+HNéu y=1z=—lhay y=-1z=1=P=1+1-1=1
HNéuy=z=-1=P=1-1-1=-1 B
Bai 4: a)
bat CH =x=BH =x-10 H
. AB® BH 9 M

ma : —=—
AC? CH 49

_ D*“ C
:>x 10:i:>x=12,25:>BC:14,5 M
X 49

b)
Goi M la trung diém cta HC suyra IM//AC = IM L ABvay | la triec tdm tam giac
MBA suy ra Bl vudng géc voéi AM ma MA//DH suy ra Bl L DH

2 2 2 2

OPit BH=a=CH=2oanz=2 102y 28 10 2

4 474 4 4 8
2
—ak=22_2
428

= IC? = IK.IA=> AIKA > AICA(c - g —c) = IAC = ICK = CKA+CAI = HIC = 45°(do AHIC
vuong can)

Bai 5:

Tacé a+b+2c=(a+c)+(b+c)>2(a+c)(b+c) (BDT cosi)

\/%<1\/a b 1( a b

24(a+c) (b+c) S%%[—Jr—] :_[—+—] (FOTCosD

= <
at+b+2c 2 4{a+c b+c

Jbe

Twong tu ta cling co : <

1 va <— +
b+c+2a 4 a+c+2b 4la+b b+c

R e

Cong v€ theo vé twong ting ta ¢d :

Jab N Jbe N Jac <1[a+b+b+c+c+a]:%

:a+b+2c b+c+2a a+c+2b 4la+b b+c c+a

Vay PmaX:%(:)azb:c
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PE SO 22. HOC SINH GIOI LOP 9 - HUYEN QUAN SON
NAM 2019 - 2020

Bai I (5,0 diéin)

Cho biéu thiic A=[\/;_3 Jx+2  9-x J{l_wi—g]

2-Ix  34YX x1x—6 x—9
a) Rat gon A
$ho+643(v3-1)

J6+25 -5

b) Tim gia tri cia A khi x=

Bai II (5,0 diém)

1) Chitng minh rang, néu p va 8p”+1 1a hai s8 nguyén t& 1é thi 8p?+2p+1 la s
nguyeén to.

2) Tim tat ca cac s6 nguyén (X;y) sao cho: 5(x2 + Xy + yz) =7(x+2y)
Bai I1I (4,0 diém)

1) Giai phuong trinh: x* +4x+5=22x+3

2) Cho X, Y,z la cac s thuc duwong va cac so thuc a,b,c .

2 2 2
Chting minh [%+7+7J(x+ y+2)>(a+b+c)’

3) Cho X,Y,z la cac sd thuc duong thdéa man xyz =1 . Tim gia tri nhé nhét cta biéu
1 1 1
+ +
1+2x 1+2y 1+2z

Bai IV (4,0 diém)

Cho hinh vuéng ABCD c¢6 d6 dai canh la a . Trén CB,CD Ian lwgt 1dy cac diém
M, N sao cho chu vi tam gidc CMN ¢6 chu vi 1a 2a . Goi giao diém cta duong thang BD
véi cac dwong thang AM, AN Tan luot 1a E,F . Giao diém ctia MF va NE la H

thitc: P =

1) Tinh s8 do MAN
2) Chting minh AH L EF
3) Goi dién tich tam gidc AEF, AMN Tan luot1a S,,S, . Tinh %

2
Bai V (1,0 diém)

Trong mit phang cho 2020 diém, khoang cach gitta hai diém bat ki d6i mot khac
nhau. N&i mbi diém trong s6 2020 diém nay véi diém 6 gan nhat twong ting. Chirng minh
rang vdi cach ndi d6 khong thé nhan duwoc mot duong gap khiic khép kin.

---Hét---
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HUONG DAN GIAI
Bai I (5,0 diém)

a)A:(\/?—s JX+2  9-x j{l_sﬁ—gJ

+ —
2—\& 3+\/; x+\/;—6

X—9
Ao X=4 _x+2
CVx(Vx-2) Ux
aco o 0rOB(EY) (5 (51) (EE-y)

J6+25 -5 ) \/(1+¢§)2_\/§ 1+/5-+5

2++/2
Vay A= =1++2
ay 5

Bai II (5,0 diéin)

1) Chitng minh ring, néu p va 8p”+1 1a hai s8 nguyén t& 1é thi 8p*+2p+1 la s&
nguyeén to.

Do p lasdnguyén tdlénén p=3k+lhodc p=3k

+N&u p=3k+1 thi 8p” +1=8(3k +1)° +1=3(24k" +16k +3):3nén vo ly.

+Néu p=3k.Do p las6 nguyén t6 1é nén p=3, ro rang 8.9+1=73la sd nguyén t&
ma 8p*+2p+1=72+6+1=791a s6 nguyén to.

2) Tim t&t ca cac s6 nguyén (X;y) sao cho: 5(X2 + XY+ yz) =7(x+2y)

Ta c6 5(4%° +4xy +4y”) =28(x+2y) = 15x* = 28(x+2y) —5(x+2y)’

Do 15x* >0 = 28(x+2y)—5(x+2y)2 :—5{(x+2y)2 —2(x+2y).%+12659}+1§9 < 1g9

Vay 0<15x? S?DOSXZS%,XGZI@H x e {-1;0;1}

+X=0=y=0
+X =-1= y =3 thoa man bai toan
tX=1=>y=2
Bai I1I (4,0 diém)
1) Giai phuong trinh: X* +4x+5=2v2x+3
Ta co
X2 +4X+5=22x+3
& X2+ 2X+14+2X+3-22x+3+1=0

< (x +1)2 +(\/2x+3 —1)2 =0
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Suy ra x =-1la nghiém cua phwong trinh.

2) Cho X, Y,z la cac s6 thuc duong va cac s6 thuc a,b,c .

2 2 2
Chiing minh (a—+—+—J(x+ y+2z)>(a+b+c)’
X y z
a’y a’x b’x b’z c*x c’y
et —
X X y y z z

Ta bién d6i vé trai:VT =a® +b? +c? +

2 2 2
Ta o AV 4 DX oo 8% O 5 00 D2 OV 5 g,
X oy X z y z

Neén VT 2a2+b2+cz+2ab+2bc+2ac:(a+b+c)2.

3) Cho x,Y,z la cac s6 thyc duong thoa man xyz =1 . Tim gia tri nho nhat caa biéu

thiec: P = + L + L
1+2x 1+2y 1+2z
. a b c o
Diat x=—;y=—;z=—;a,b,c>0 nén
b c a
b c a b c’ a’

>1

= + + =— +— +—
b+2a c+2b a+2c b°+2ab c“+2bc a“+2ac
D&u bang xay rakhi x=y=2=1

Bai IV (4,0 diém)
A B
M
P D N C

a)Goi Pla diém trén tia d6i cia DC sao cho DP = BM
Ta chitng minh dwoc: AABM = AADP(c.gc) = BM = DP; AM = AP; BAM = DAP

— e~

Tt d6 suy ra MAP = PAD + DAM = BAM + DAM =90°
Hay APAM la tam gidc vudng can. Ta c6 chu vi tam giac CMN la: MN + MC + NC =2a
Hay MN+BC-BM+CD-DN=2a< MN+2a—(DP+DN)=2a<MN=PN dan dén

APAN = AMAN suy ra PAN = MAN = 45°
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b)Ta dinh nghia lai F la giao diém cta AN va PM, tir chtng minh PAM vudng can va
PAN = MAN = 45’
suy ra F la trung diém ctia PM va AF L PM

suy ra AF =CF =%PM

hay F nam trén trung truc ctia AC

ma BD ciing la trung truc caa AC

suy ra F € BD hay F ciling chinh la giao diém ctia AN véi BD.

Twong tu ta cing c6 AM L NE ma H la giao diém cuia NE,MF nén H la tryc tam cua
tam gidc AMN suyra AH L EF

c)Ta c6 két qua quen thudc sau:

«Cho tam giac AMN va hai diém E,F nam trén hai canh AM,AN ctia tam giac thi

See _ AE AF
Sy AM AN
A
E
K
F
N - "M
1
S EAE.FK AE
That vay ha FK L AM thi 25 = : = .Ttedd ta cd
Swem ~aMFK AM
2
SAEF SAEF . SAFM _ AE AF

SAMN SAFM SAMN AM AN
Sue _ AE AF
San  AM AN

Tré lai bai toan ta cé

M3t khac céc tam gidc AEN,AFM 1a tam gidc vudng can nén AN =+/2AE,AM =+/2AF
S AE AF AE AF 1

San AM AN 2AF J2AE 2

Bai V (1,0 diéin)

suy ra
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Gia st ton tai mot duong gap khuc khép kin.

Goi AB la doan thang cé d6 dai 16n nhat trong duong gdp khtic khép kin trén. Khi
d¢6, gia st AC,BD1a hai doan ké v6i doan AB

TH1: Néu AC < AB nén diém B khong la diém gan A nhat

TH2: Néu DB < AB nén diém Akhong la diém gan B nhat

Diéu d6 chiing to khong thé ndi diém B va diém A

Do d6, khong ton tai duong gap khtic théa man

PE SO 23. CHON HSG HUYEN CAM THUY (THANH HOA) - V2
NAM HOC 2019-2020
Cau 1. (4,0 diém)

1) Cho biéu thic: p:[ Jx +\/QMZ 2-x j

-1 x=1) (X x/x+x
a) Rut gon P. b) Tim gia tri nho nhat cta P.
2) Véi g, b, c1a 3 s8 thue d6i mot phan bigt. Chiing minh rang:
(2a+b)(2b+c)+(2b+c)(2c+a)+(2c+a)(2a+b):2a+b+ b+c 2c+a
(a-b)(b-c)  (b-c)(c-a) (c-a)(a-b) a-b b-c c-a
Cau 2. (4,0 diém)
a) Giai phwong trinh: v/3x+1-+/6—x + 3x? ~14x—-8=0.

b) Tim nghiém nguyén ctia phuong trinh: x*+2x* =y°.
Cau 3. (4,0 diém)

a) Chiing minh rang véi moi s6 nguyén t3 p thi p’ +pT_1 khong la tich cta hai s6

twe nhién lién ti€p.

b) Cho ham s8 bac nhat y=ax+b c6 d6 thi la duong thang di qua M (14). Biét do
thi ctia ham s6 da cho cit truc hoanh tai diém A c6 hoanh dé dwong, cit truc tung tai diém
B ¢6 tung d¢ dwong. Tim 4, b sao cho OA+OB nho nhat. (Vi O la gdc toa d9)
Ciu 4. (6,0 diéin) Cho duwong tron (O, r) ndi ti€p tam giac ABC, tiép xtic v6i canh BC tai D.
Vé duong kinh DN ctia (O, 7). Tiép tuyén ctia (O) tai N cat AB, AC theo thit tu tai P va K.

a) Chting minh rang NK.CD =r’.

b) Goi E 1a giao diém ctia AN va BC. Chting minh rang BD = CE.

OA+0B+0C

c) Tim gid tri nho nhat cua biéu thirc:
;

Cau 5. (2,0 diém)
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a’ b¢c c*a _3
r T T 22
a+1 b °+1 c°+1 2

a,b,c>0 ) .
Cho . Chting minh rang: S =
abc=1

Heét

HUONG DAN GIAI PE THI CHON HSG TOAN 9 - NAM HOC 2019 - 2020
(HUYEN CAM THUY)
Cau 1. (4,0 diéin)

o Ix o Jx 2-x
1) Cho biéu thtc: P = (\/_ . X—J (x x\/—+xj

a) Rat gon P. b) Tim gia tri nho nhat cta P.

2) Véi g, b, c1a 3 s8 thue d6i mot phan biét. Chiing minh rang:
(2a+b)(2b+c)+(2b+c)(2c+a)+(2c+a)(2a+b)_2a+b+2b+c+2c+a
(a-b)(b-c)  (b-c)(c-a) (c-a)(a-b) a-b b-c c-a

Huéng dan giai:

x>0
x#=1

a) Co: P = (I LJ[ 2-X j_f(\/;+1)+&:2(&+1)—2+x
=1 x=1) e xdx+x (\/— 1)(&+1) x(\/;+1)

o x+2Jx _X(‘/;*'l)_ X
_(\/;—1)(\/;4-1) X + 24/X _x/;—l

Cx-1+1 1 1 Co-si 1
b) Co: P = =X+l ——=x -1+ +2 > 2 x-1. +2=
) J— 1 Jx-1 Jx-1 Jx-1 Jx-1

-1=1 =4 (TM
Dé’u”=”xéyra&—1=L<:>(x/;—1)2=1<:> Vx = X (TM)
Jx -1 JX-1=-1 | x=0(KTM)

1) DKXD: {

Vay P, =4<x=4.

2a+b 3a 3b
=X —=X+1 —=X-2
a-b a-— a-b
2b+c 3c
2) Dat: = — =Y+l = ——=y-2
) Da b_c N y b_c y
2c+a: —=1z+1 3—a:z—z
c—-a c—-a c—a

=(x+1)(y+1)(z+1)=(x-2)(y-2)(z-2) < 9+3(xy+ yz+2x)=3(Xx+ y +2)
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&3+ XY +YZ+2X=X+Yy+Z (dpcm)

Cau 2. (4,0 diém)

a) Giai phuong trinh: v/3x+1-+/6—x +3x* ~14x-8=0-

b) Tim nghiém nguyén ctia phwong trinh: x* +2x* =y°.
Huéng dan giai:

a) V3x+1-+/6-x+3x*~14x-8=0 (1)

DK: —%SXSG

Ta c6: (1) < (V3x+1-4)+(1-6—x)+(3x" ~14x-9) =0

- 3x+1-16 +1—(6—x)
J3x+1+4 1+446-X
3(x-5) x-5

= +
J3X+1+4 1++/6—xX

<:>(x—5)[

+(3x+1)(x-5)=0

+(3x+1)(x-5)=0

3
+
V3X+1+4 1++/6-x

+3x+1}=0

3 1

_|_
NV3x+1+4 1++46-X

< x=5(TM ). Vay phuong trinh cé nghiém la: x =5.

<(x—=5)=0 Vi +3x+1>0V —%sxs6

b) Co: x*+2x* =y° (1)<:>x2(x2+2):y3

V6i y=0=>x=0(Do: x* +222)

4 2 27 2 2 2
Véi y#0=(1)< X +32X ﬂc{ﬁj (X +2]=1<:>(5j _X +2:1 (vO nghiém)
y y y y y

Vay (x;y)=(0;0)1a nghiém duy nhat ctia phuong trinh.

Cau 3. (4,0 diém)

a) Chttng minh rang véi moi s6 nguyén t& p thi p’ +pT_1 khong la tich cta hai s&
ty nhién lién tiép.

b) Cho ham s8 bac nhat y=ax+b cé db thi la duong thang di qua M (L4). Biét do
thi cia ham s da cho cit truc hoanh tai di€m A c6 hoanh d duong, cat truc tung tai diém
B ¢6 tung d6 dwong. Tim 4, b sao cho OA+OB nhd nhat. (Véi O la goc toa do)

Huéng dan giai:
2-1

a) Véi p=2=p°+ T_l =2 t—= % (khong phai tich 2 s8 ty nhién lién tiép)
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Véi p=3=p° +pT_1 =3 +E =10=2.5 (khong phai tich 2 s6 ty nhién lién ti€p)
=3k +1
Véi p>3=| Lo (keN)
p=3k+2

3k 18k*+12k +2+3k

AL ey pkr1e Ko
2 2

-Néu p=3k+1=p’ +pT_1=(3k +1)2 +

_18k?+15k+2 (Bk+1)(3k+2)

(khong phai tich 2 s6 tw nhién lién tiép)

2
-Nﬁu|3=3k+2:>p2+f§£=43k+2f+§5i3:1=9w442k+4+3k+1
2 2
_ 18k +24k2+8+3k+1:18k +227k+9:%-(Zkz+3k+1)=%(2k+1)(k+1) (khong phai tich 2

s0 ty nhién lién tiép)

Vay v6i moi s6 nguyén t6 p= p° +pT_1 khong phai la tich ctia 2 s6 tw nhién lién tiép.

b) Vi d6 thi ctia ham s& da cho cit truc hoanh tai diém A c6 hoanh d6 dwong, cit truc tung
tai diém B c6 tung d6 duong = a<0 (1)

Do db thi la duong thing di qua M (L4) = a+b=4=b>0(2) (Do:a<0)

0—si

C
Cé: OA+0B > 2J/OAOB. Dau “=" xay ra <> OA=0B hay AOAB can tai O.
Vi: OA=0B < b:_?b < b(a+1)=0< a=-1(Do:b>0)

Véi a=-1=b=5=y=-—x+5
Vay a=-1= b=5 thi OA+OB dat gia tri nho nhat1a: 5+5 = 10.
Cau 4. (3,0 diém)

Ciu 4. (6,0 diém) Cho duong tron (O, r) ndi tiép tam giac ABC, tiép xtic vdi canh BC
tai D. V& duong kinh DN ctia (O, 7). Tiép tuyén ctia (O) tai N cat AB, AC theo thtt tu tai P
va K.

a) Chting minh rang NK.CD =r?,

b) Goi E 1a giao diém ctia AN va BC. Chting minh rang BD = CE.
OA+0B+0C

c¢) Tim gid tri nho nhat cua biéu thiec:
r

Hudng dan giai:
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a) Co: PK//BC (cung L DN ) = AKN=ACB (dong vi)

-

Goi Kx la tia phan gidc cia AKN = Kx // CO (Vi CO la tia phan gidc caa ACB)
Ma: Kx L KO (tia phan gidc trong va phan gidc ngoai)

_—

— CO L KO =C,=C, =0, (cing phu véi K, )

= ANKO < ADOC (g.9) :%:%: NK.DC = NO.DO = NK.CD =r? (dpcm)

b) Cich 1:

tan—
Ta c6: BD=— ; CD= rC:BDz Z
tan = tan— P tan
2 2 2

Ma: C,=C, =0, (cmt)= NK =r.tan%

B
—_— tani

Tuong tw: B,=B, =0, = NP=rtan> =1 _ 2 (2)
2 NK . C

NK_BD_ NK_NP_NK+NP_KP
NP CD BD CD BD+CD BC

Tir (1) va (2) =

Mit khéc: KP // BC =k KP4y
EC BC
NK NK
Tt (3) va (4 —=— =EC=BD (4 ,
u (3) va (4) :>EC BD:> (dpcm)

Cach 2:
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Ta c6: NK.CD = NP.BD = r? (cmt)
Ma: =K NP G ke BC)
EC BE

= EC.CD= BE.BD :>EC.(EC+ ED): (BD+ ED).BD:>EC2 +EC.ED= BD? +ED.BD

— EC? - BD?+EC.ED-ED.BD = 0=(EC - BD).(EC + BD+ED) =0
— EC-BD=0=EC =BD (dpcm)
c)

GOl Sopc =515 S08c =523 5008 = S

, OA. OB OC _OA OB OC
Tacod: —+—+ > + +
r r r OA'" OB' OC'
M OA_ 'S, _ S5 _S5+5,
OA' SOA‘C SOA'B SZ

OB S,+S, OC _S+S,

OB S5, '0OC' S,

_OA OB OC _S+S, S,+S S+S, (S S (S S),(S,5).6
OA' OB' OC' &, S, s, |s, s, ) \s, s,) (s

Tuwong tu:

Dédu “=" xay ra < S, =S, =S, hay AABC déu.
Vay %+$+$ >6 < AABC déu.
Cau 5. (2,0 diém)

a’h  b'c c'a _3
st Tt 2T
a“+1 b°+1 c"°+1 2

a,b,c>0 .
Cho {abc =; . Chttng minh rang: S =

Hudng dan giai:
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4 4 4
Taco: S = ?b + EC + 2a =a2b—%+b2c— - -
a“+1 b °+1 c°+1 a“+1 b +1 c-+1

Co-si
:(a2b+bzc+cza)—( ! + ! ! j > 33a%bbicc’a _[2i+i+ij

+
a?+1 b*+1 c*+1

Co-si
\IZa 2b 2c 2 2

Ddu “=" xay ra < a=b=c =1.

PE SO 24. CHON HOC SINH GIOI HUYEN PAN PHUONG - NAM 2019
Cau 1. (2,0 di¢m) Tinh:

a. A=\/§.(«/1_2—\/§+5)—\/ﬁ

b. B:2\/E+1/(1—\/§)2 —\/§8+1 .

Ciu 2. (2,0 diém) Giai cac phuong trinh sau:

a. %\/X—Z—\/4x—8+\/9x—18 =0

b. VX* —4x+4=2x-1

Cau 3. (2,0 diéin)

X a2 x+9Yx
\/;_2 va B= \/;_3— 9
a. Tinh gia tri ctia bi€u thitc A khi x =100;

b. Rat gon biéu thic B;

Cho hai biéu thitc A= voi X>0,x=4,x#9.

c. Tim gia tri nguyén cua x d€biéu thitc M = A: B c6 gia tri nguyén.
Cau 4. (4,0 diéin)

Cho tam gidc ABC vuéng tai A(AB < AC) , dudong cao AH. Goi D va E Ian luot
la chan duong vudng goc ké tie H xudng AB, AC.
a. Cho BH =4cm,CH =9cm. Tinh AH, DE;
b. Chitng minh AD.AB = AE.AC ;
c. Duong phan giac cua BAH cit BC tai K. Goi | la trung diém ctia AK .
Chting minh tam gidc AKC can va Cl vudng géc vdi AK;
1 1

d. Dung IM vudng g6c véi BC tai M. Chitng minh = + )
g 58 : & AH?  AKZ @ 4CI?
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LOI GIAI PE THI CHON HOC SINH GIOI HUYEN PAN PHUONG - NAM 2019

Caul: (2,0 diém) Tinh:

a. A=\/§.(x/1_2—\/ﬁ+5)—\/ﬁ

b. B=2JE+,/(1—J§)2—\/§8+1.
Loi gidi
o A= 3 (I2 2T +5) T

A:J_—J_l+5f—5f
A=6-9-=-

b. B= 2\/_5+,/ \/§+1

B=6f+f—1—2(f—1)

B=7/5-1-2/5+2
B=5J5+1

Cau2: (2,0 diém) Giai cac phuong trinh sau:

a. %x/x—Z—\/4x—8+\/9x—18 =0

b. VX2 —4x+4=2x-1

Loi giai

a. %\/X—Z—\/4x—8+\/9x—18:0 Diéu kién: x> 2

@%\/X—Z—Z\/X—2+3\/X—2 =0
@(%—2+3j\/x—2 =0

3
@EVX—Z =0

S x-2=0
oS X=2

b. VX*—4x+4=2x-1 Di@ukién:xk%.

(x-2)" =2x-1
e |x-2=2x-1

X—2=1-2X
=
X—2=2x-1
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@[3)(:3 e x=1(t/m)
x =-=1(loai)

Cau3: (2,0 diem)

Jx . 2% x+9Ux .

——vaB= - vOoi X>0,x=4,x=#09.
Ix -2 Yx-3  x-9

a. Tinh gid tri ctia biéu thic A khi x =100;

b. Rut gon biéu thic B;

Cho hai biéu thirc A=

c. Tim gid tri nguyén cuia x d€ biéu thirc M = A: B c6 gia tri nguyén.

Loi giai
Diéu kién xac dinh: x> 0,x # 4,x # 9.
a. Khi x=100 (thoa man) thi A=—2_-19_5
10-2 8 4
2Jx  x+9Jx
b. B= -
Jx=3  x-9
2&(&+3)—x_9\/§
B =
X—9
B_2x+6\/§—x—9\/§
X-9
B:x—S\&
X-9
I i IR
_(JQ—SKJ§+3)_J§+3
c. Taco:
M_oApgo VX Vx+3_ Vx+3_ x-245 5

Jx-2" Jx Jx-2 JYx-2 Jx-2
D& M nguyén thi Vx —2eU(5) va Vx -2 >-2 nén
=Ix-2¢ {-115} & Vx e{1;3;7} < xe{1;9;49} Két hop véi diéu kién ta
duwoc
x € {1,49}
Caud: (4,0 diéin)
Cho tam gidc ABC vudng tai A(AB < AC) , dudong cao AH. Goi D va E Ian luot
la chan duong vudng goc ké tir H xudng AB, AC.
a. Cho BH =4cm,CH =9cm. Tinh AH, DE;
b. Chtng minh AD.AB = AE.AC ;
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c. Puong phan gidc cua BAH cit BC tai K. Goi I la trung diém ctia AK .

Chiing minh tam gidc AKC can va Cl vudng goéc vdi AK;

1 1 1
d. Dung IM vudng ¢oc voi BC tai M. Chirng minh = + )
Mg 58 ' & AHZ  AKZ ' 4CI?

Loi giai

B K MH

a. Xét ttr gidc ADHE 6 A=D =E =90°= Tt gidc ADHE la hinh chit nhat
= AH =DE
Talai c6: AABC vuodng tai A co AH la duong cao nén

AH? =DE’ =BH.CH =4.9=36
= AH =DE =6
b. AAHB c6 AHB=90°% HD L AB suy ra AD.AB=AH? (1)
AAHC 6 AHC =90° HE | AC suyra AE.AC=AH?  (2)
T (1) va (2) suyra AD.AB = AE.AC
c. AABC vudng tai A nén KAC =90° - BAK (3)
AAHK vudng tai H nén AKH = 90°— KAH (4)
Mt khéc, BAK = KAH (AK la phan gidc ctia goc BAH ) (5)
Tw (3),(4) va (5)= KAC = AKH => AAKC can tai C nén duong trung tuyén
Cl dong thoi la dwong cao =CI L AK.
d. Taco IM LBC; AH LBC=IM//AH ma | la trung diém cia AK => M 13

trung diém cta AK = 1IM 13 duong trung binh ctia tam gidc AAKH

= IM =%AH

xét AKIC o6 KIC =90° IM 1 AH

1 1 1
= 6
:>IM2 KI2+IC2 (6)
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Ma IM :%AH:AH=2IM (7)

IK :%AK = AK=2IK (8)

4 4 1 1 1 1
N _
AH?

= = +
AK? CI? AH?  AK? 4CI?

Tir (6).(7) va (8)

PE SO 25. CHON HOC SINH GIOI HUYEN BA THUOC - NAM 2019-2020
Cau 1. (4,0 diéim)

xVx+1 x—/x+1 _ﬁ
a) Rut gon biéu thic P.
b) Tim c4c gi4 trj ciia X d&€ Py/x—1<0

Cau 2. (4,0 diém)

Chobié’uthﬁczp{ 2x+1 _ x J[x X-4

j,vc’yi X>4;x#0.

a.Cho 3s0 X,Yy,z#0 théa man l+l+1 =0. Tinh gi4 tri ctia biéu thuc:

X Vv z
N vz xe 2019
P :(?4'74'7—3}

b. Giai phuong trinh: 10vX® +1=3x*+6.

Cau 3. (4,0 diém)
a) Tim nghiém nguyén duong ctua phuong trinh: xy? +2xy + X =32y .

b) Tim s8 tw nhién n d€'sd p la s6 nguyén td biét: p=n®-n®+n-1.

Cau 4. (2,0 diém)
Cho tam gi4&c ABCvuébng & A, AHLBC, HELAB, HFLAC
(HeBC,EcAB,FeAC).
a) Chting minh rang: AE.AB = AF.AC, BH = BC.cos’B.

AB® BE

AC® CF’

¢) Chting minh réng: JBC? = YCF? - Y/BE? .

d) Cho BC =2a.Tim GTLN cua dién tich t& giac AEHF .

b) Chting minh rang;

Cau 5. (2,0 diéin)
Cho Xx,Y,z la cac s6 thitc duong thay doi va thoa minh diéu kién xyz =1. Tim
X' (y+12) y?(z+X) 2*(x+Y)

GTNN cua biéu thirc: B + )
y y+22\/E 2z +2xUx  x x+2y\/§
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LOI GIAI BE THI CHON HOC SINH GIOI HUYEN BA THUOC - NAM 2019
Cau 1: (4,0 diéin)

j,vo’i X=>4;x#0.

xJx+1 x- Jx B m
b) Rut gon biéu thic P.

b) Tim c4c gi4 tri ciia X d&€ Py/x-1<0

Loi giai

N P:( 2x+1  Vx j . x—4j

X x+1_ x—\/;+1

Cho biéu thirc: P = (

2x+1 Jx (X X—4
+1

o_|_2x+l  x X(\/;—Z)_ x—4
- (ﬁ)3+1 x—x+1|| Vx-2 JIx-2
p_ 2x-1 B Jx [Xx/;—Zx—x+4J
B (x/;—l)(x—\/iﬂ) x—/x+1 Jx-2
o_ 2x+1—x/;(\/;—1) X(\/;—2)—(X—4)
L (Vx-1)(x=x+1) Jx-2
o_ X— /X +1 x(x/§—2)—(x—4)
(Vx=1)(x-+x +1) Jx -2
1 ()
S Ux+1 (\/;_2)
o1 (Yxe)(¥x-2)
(\/;+1) 1
P=+x-2
Jx-2<0  [x<4
b) PART<0 < (JF -2 T <0 @{m>o ofrt

Vay v6i 1< x<4 thi PA/x-1<0.
Cau2 (4,0 diém)

a.Cho 30 X,Yy,z#0 théa man 1+1+1 =0. Tinh gi4 tri ctia biéu thuc:
X y 2
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b. Giai phuong trinh: 10vx® +1=3x*+6.
Loi giai

a) Ta co 1+l+£:0<:> yz+xz+xy=0.

X y z
2019
Lai 6 P=(X—Z+y—f+z—’2‘—3j
22 Xty
x3y3+y323+z3x3 2019
P= x2y272 _3J
y’z
2019
(xy+yz+xz)3—3(xy+yz)(yz+xz)(xy+xz)
P= Xzyzzz -3
2. 2.2 2019
p- &3] _o.
x°y’z
b) DK x> -1

Phuong trinh da cho twong duwong véi phwong trinh:

3(x2 —x+1)+3(x+1) =1O\/(x+1)(x2 —x+1)

Dt VX2 —x+1=u, /x+1=Vv thi ta c6 phrrong trinh:
3u?+3v? —10uv =0 < (3u—Vv)(u—-3v)=0
TH1: 3u=v thi 9(x* —x+1)=x+1 < 9x*~10x+8=0 (Phuong trinh nay vo
nghiém).
TH2: u=3v thi X’ ~x+1=9(x+1) < x?-10x-8=0 < x=5++/33.
Vay phueong trinh da cho c6 2 nghiém la x =5+ /33
Cau3 (4,0 diém)
a) Tim nghiém nguyén dwong ctua phwong trinh: Xxy? +2xy + X =32y .

b) Tim s8 tw nhién n d€'sd p la s6 nguyén td biét: p=n®-n®+n-1.

Loi giai
2y 32 2
(y+1)2 y+1 (y+1)2

a) Ta cé: xy* +2xy +x =32y < x(y+1)’ =32y < x =

D€ x nguyén duong thi (y+12) eU(32) va (y+1)’ 1a 156 chinh phuong.
=(y+1)°={1416) <y+1={124} <y={012} vi ynguyén duong nén
y=1=x=8, y=3=x=6.

b) Tacd p=n’-n®+n-1=(n-1)(n*+1)
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Laicd: n—-1<n’+1 =>n-1=1 =>n=2

Véi n=2 = p=5 lasdnguyén to.

Cau4 (6 diém)
Cho tam gidc ABCvuéng o A, AHLBC, HELAB, HFLAC
(H e BC,E€ AB,F eAC).
a) Chttng minh rang: AE.AB = AF.AC, BH = BC.cos’B.

A _BE

AC® CF’

¢) Chting minh réng: JBC? = YCF? - Y/BE? .

d) Cho BC =2a.Tim GTLN cuta dién tich t& giac AEHF .

b) Chiing minh rang;

Loi giai
a) Xét AAHB va AAEH c6:
= A chung;
= E=H=90°.
Vay AAHB © AAEH (g.g) B
Suy ra: AE.AB = AH’ 1)
Tuong tu ta co: AF.AC = AH? () F
Tir (1) va (2): = AE.AB = AF.AC
Ta co: B
BH
cosB=—— = BH =cosB.AB (3)
AB
B H 0

Lai co: cosB :2—5 = AB =cosB.BC (4)

Tw (3) va (4) : suy ra BH = BC.cos’B

AB? = BH.BC N AB? BH
AC2=CH.BC AC®? CH

b) Ta c6 AABC vuong & A c6 AH la duong cao :>{

2

Lai c6 AHCA vuéng tai H ¢ HF la dwong cao = CH? =CF.AC = CF = CAl_Cl: )

BE BH2 AC [(AB?) AC (ABY
Suy ra = —_— = = | —=

CF  AB CH? (AC?) AB |AC

4 4 3
o)Tacd BH = BEBA = pp> = D _ _BH_ BH _ afppe  BH .
BA BHBC BC JBo

Twong tw, YCF* = Y pods

IBC

IBE? +RCF? = BH + CH _ BC —3BC*.
¥ec  ¥Bc  iYBC

Vay YBE* + YcF* ={BC” .
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d) Goi O la trung di€ém cua BC.Tacd S, = AE.AF.

2 2

. Twong tw, AF = AH .Do do
AC

Ma AH? = AE.AB = AE = AAl_é

_ AH? AH2_ AH* AH® AH’ _AO’ a' @’

SAEHF - =7

AB AC ABAC AH.BC BC BC “2a 2
Vay S, 10nnhatkhi H =0 hay AABC vudng can tai A.

Cau5 (2,0 di¢in)
Cho Xx,Y,z la cac s6 thitc duong thay doi va thoa minh diéu kién xyz =1. Tim

2 2 2
GTNN cita bicu thie: Y+ vy (@+%) 2 (x+y)

y\/§+22x/z 2Nz +2xx  x x+2y\/§'
Loi giai
Ta co: X (y+z)>2x\/_ Tuong tw, y*(x+2) >2y\/_ x+y)>22\/_
2x+/x 2yJy 2747
y\/_+22x/_ z z+2x\/_ X x+2y\/—
Dt a=xVx+2y4Jy, b=y\[y+22Jz, c = 24z + 2xJ/x .

Suyra: X\/_:4C++a_2b, y\/y:4a+Tb_ZC, Z\/E:W'

=P>

Do dé: P 23(
9 b C a

_2 4(£+E+Ej+(a+9+£j—6 2(43+3 6)=2.
9] \b ¢ b
Do|S+2,0 (E 3}{%1} 1>2[+2\ﬁ—1>4 1=3
b c a (b c a
Hoac—+ + 2 JEEE 3. Tuong tw, —+ + >3,
bca b

Ddu "=" xayra < x=y=2z=1.Vay gia tri nho nhat ctia P=2.

4c+a-2b da+b-2c 4b+c—2aj
+ +

DPE SO 26. CHON HOC SINH GIOI HUYEN KIM THANH - NAM 2019-2020

Caul. (2 diém)
x> —/x 2x+J_ 2(x 1)
X++/X+1 \/_ \/— 1
2) Cho x va y la hai s6 thoa man: (X—\/XZ—-FS)(y—\/m) =5. Hay tinh gia

tri ctia biéu thize M = x® + y?

Cau2. (2 diém)
1) Gidi phrong trinh: \/X +2x-1+ \/X —2Ux-1= %3

1) Rut gon biéu thirc: P = (x>0;x#1)
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2) Giai bat phuong trinh: (2x—3)v/x+4 >0
Cau3. (2 diém)
1) Giai phwrong trinh nghiém nguyén sau: Xy +2x+2y =1
2) Chting t6 rang véi moi s§ tie nhién n this6 A= n(n+1)(n+2)(n+3)+1 la
s0 chinh phuong.
Caud. (3 di€ém)

Cho AABC vudng tai A, duong cao AH . Keé HD,HE Tan lwgt vudng goc véi
AB, AC . Chttng minh rang:

3
5 %:(EJ
EC | AC
2) BC.BD.CE = AH?®

Caub. (1 diém)

Tim céc s te nhién X,y sao cho x*+3' =3026.

................. Hét.................
HUONG DAN GIAI
Caul. (2 di€m)
1)
o \/;(\/;—l)(x+ X +1) B \/;(2\/; +1) N 2(\/;—1)(\/;+1)
X+VX+1 \/; \/§—1
=x(Vx=1)=(2x +1)+2(x +1)
= X=X = 2x =1+ 24/x + 2
=X—-VX+1
2)

Nhén 2 v€ cua (x—ﬁ)(y— y2+5)=5 (1) voi (x+\/m> ta duoc:

<:>—5(y—\/y2+5):5(x+\/x2+5
S Y-y +5=-x-VX*+5 (2)
Twong tu nhan 2 vé cta (1) véi (y+«/y2 +5) ta duoc:

X—AX*+5=-y—,Jy*+5 (3)
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Cong vé vdi vé€ cua (2) va (3) ta dugc:
y—m+x—m:—x—M—y— y? +5
& 2x+2y=0=2(x+y)=0=x+y=0cx=—y
Vay M =x*" 4+ y** =0

Cau2. (2 diém)

1)

biéu kién d€ phuong trinh xac dinh la: x>1

Phwong trinh d6 cho twong dwong véi:
2 2 x+3
-1+1 \/ -1-1) =——
YT o (Tea) =2
X+3
<:>‘\/x—1+].‘+‘\/x—1—1‘=T (*)
Néu Vx-1-1>0 < x22 thi phuong trinh (*) trd thanh

ST+l x—1-1=X83

2
X+3
S 2UX-1l=—"—4x-1=x+3

2
<16(x-1)=x*+6x+9
< x*=10x+25=0
<:>(x—5)2 =0

< x=5 (thoa man diéu kién x>2 )
Vay S ={5}

2) (2x=3)v/x+4>0 (dk:x>-4)
(2x-3)"/x+4 =0

Xét treong hop:

_[2x-8=0 x:%(tm)

(2x—3)M>0

< 2x-3>0(vivx+4 >0)

Xét treong hop:
3

S X>—

2

X2—
Vay: bat phuong trinh ¢6 nghiém la 2
X=—-4

Cau3 (2 diém)
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1) Giai phirong trinh nghiém nguyén sau: Xy +2x+2y =1

Xy+2x+2y=1
< y(x+2)=1-2x
y=1_2X=—2+ 5
X+2 X+2

Da X Ye€Z ©x+2€U(5)={£L45} = xe{-3-1-7;3
{-7,3,-3,-1}
(=3,-7);(-13);(-7;-3); (3;-1)

Thay vao ta tim duoc Y

Vay; nghiém nguyén cua pt la:

2) A=n(n+1)(n+2)(n+3)+1=n(n+3)(n+2)(n+1)+1
A=(n*+3n)(n” +3n+2)+1

Dat n2+3n=t(reN)=A=t(t+2)+1=(t+1)2

Vay tich cua 4 sd ty nhién lién tiép cong vdi 1 1a s6 chinh phuong.
Cau4 (2 diém)

a) Ta c6: A ABC vuong tai A , duong
cao AH:

AB? BH.BC BH A
AC? CH.BC CH

B H C

AB’Y (BHY AB* BH? BD.AB
= S == ===
AC CH AC' CH’ CEAC

AB° BD _BD (AB)3

=>—05= = =
AC® CE CE \AC

b) Ta co:

AH? =BH.CH
< AH* =BH?.CH? = (BD.AB)(CE.AC) = (BD.CE)(AB.AC) = BD.CE.AH.BC
< AH®*=BD.CE.BC

Céu 5 (1 diém)

Ta c6 x? chia cho 3 dw 0 hodc 1.
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e Néu y=0=23":3 = x*+3’ chiacho 3 du 0 hoac 1
Ma 3026 chia 3 du 2
= Truong hop nay khong xay ra.
= x> +1=3026
< x* =3025
& x* =55
& X=55
Vay cdp s0 ty nhién (x;y) =(55;0) .

e Vay y=0

PE SO 27. CHON HOC SINH GIOI TRUONG THCS VU LAN - NAM 2019-2020
Cau 1( 2,0 diém)
1) Phan tich da thttc sau thanh nhéan tir: (x* +4x+6)(x + 6x+6)—3x’
2) Cho a, bla cacsd thébaman a>b>0 va a®—a’b+ab*—6b°>=0. Tinh gia tri cua bi€u
a* —4pb*
b* —4a’
Cau 2( 2,0 diém) Giai cac phuong trinh

thtc B=

1) [X;3]3—(x—3)3 =16

X—2
3 13
2 - =—
) AP —4x+1 3x*+2x+1 X
Cau 3(2,0 diém)

1) Tim nghiém nguyén ctia phuong trinh 20y® —6xy =150 —15x

2) Tim s8 nguyén t3 p sao cho cac s6 2p° —1 2p* +3; 3p° +4 déu la s6 nguyeén t&
Cau 4( 3,0 diém)
Cho tam giac ABC, M 1a mot diém thudc canh BC, qua M ké cac duong thang song song
véi AC va AB, ching cit AB va AC trong tng tai N va P.

1) Goi O la trung diém ctia NP. Chiing minh ba diém A, O, M théng hang.

2) Gia st duong thang NP cit duong thang BC tai Q va % = % . Tinh ti s& Q—CB:

3) Tim vi tri cia M d€ dién tich tam gidc MNP c6 gia tri 16n nhat.
Céu 5(1,0 di€ém)
Cho 0<a; b; ¢ <2 thdéa man diéu kién a+b+c=3. Tim gid tri I6n nhat ctia biéu thiec

A=a’>+bd+cd.
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TRUONG THCS LAI VU

HUONG DAN, BIFU DIEN CHAM BAI

Ngay 19.9.2019 (Tan 2)
CAU | PHAN NOI DUNG DIEM
A=(x2+5x+6—x)(x2+5x+6+x)—3x2 0,25
Dit y=X*+5Xx+6
= A=(y-x)(y+x)-3x*=y? —4x* =(y - 2x)(y +2x) 0.25
1 =(x2+5x+6—2x)(x2+5x+6+2x)
0,25
=(x2+3x+6)(x2+7x+6)
=(x*+3x+6)(x+1)(x+6) 0,25
: a3—a2b+ab2—6b3=0<:>(a—2b)(a2+ab+3b2)=0(*) 0,25
via>b>0=a’+ab+3b°>0néntr(*)tacs a=2b 0,25
1 a'—4b*  16b* - 4b* 0,25
2 Vay biéu thire B:b4—4a4 = NPy
12b* -4
B=—"_ ="
-63° 21 0,25
(DKXD: X # 2)
_ 3 _2\° 0,25
PT@(X—3—X+SJ X 3)( L —1j=16
X—2 X—2 \x-2
2P 272
Q{ﬂ} {M} 16
X—2 X—2
0,25
2
Détt=():(_32) ta duoc t3+3t2+16=0(*)
(*) = (t°+4t*) - (t* —16) =0 <= t2(t + 4) - (t+ 4)(t - 4) =0
2 |1 & (t+4)("-t+4)=0 025
Lidodécdt=-4
2
Véi t = —4thi (x-3) —_4
X—2
2 2 0,25
Hay X° —6Xx+9=-4x+8<(x-1) =0 x=1(TM)

TAI LIEU TOAN HQOC
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Vay x=1
2 13 6
X

0,25

2 + 2 -
3X°—=5x+2 3X +Xx+2

2 3
& 2+ 2:6
3X-5+— 3x+1+—
2 X X

(x;tl;x;t%;x;tOJ

2 0,25
bat 3X — 2 + — = ata c6 phuong trinh:
X

o2, 18 ¢ (a=+3)
a-3 a+3
= 2(a+3)+13(a-3)=6(a-3)(a+3)
<23 -5a-7=0
< (a+1)(2a-7)=0
a=—1(tm)
7

a:E(tm)

0,25

Voi a:—1:>3x-2+3=—1
X

= 3x? —x +2=0 vd nghiém
2 7

Véia:1:>3x-2+—:—
2 X 2

X :i(tm)

=6x°-1lx+4=0<
1
X:E(tm)

4 0,25

Vay nghiém ctia phuong trinhla x==;x =

N| -

3 1 Ta c6 : 150 —15x = 20y* — 6Xy <> 6xy —15x = 20y* —150
& 3x(2y-5)=5(4y* —25)- 25

< (2y-5)(10y +25-3x) =25 0,25

Xét 6 treong hop sau
2y-5=1 x=10

+) y N (tm)
10y +25-3x =25 y=3

4 2y-5=25 X = 58(tm) 0,25
y=15

=
10y +25-3x =1
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70
2y-5=-1 =—
A =173 (loai)
10y +25-3x =-25
y=2
2y-5=-25 y=-10 ,
= —74 (loai)
10y+25-3x=-1 x=T 0,25
+) 2y=5=5 =~ X=7_3?(loai)
10y +25-3x =5 ' 0,25
y=5
2 Vi p? 1a s chinh phwong nén p®chia cho 7 ¢6 s6 dw 1a 0;1;2;4

+) Néu p?:7 thi pi7=p=7
Khi d6 2p?—1=2.7°-1=971a s6 nguyén t&
2p* +3=2.7°+3=101 la s& nguyén t&
3p? +4=3.7" + 4=1511a s8 nguyén t&
+)Néu p? chia 7 dw 1 thi (3p® +4):7 = Tréi véi dé bai
+)Néu p? chia 7 dw 2 thi (3p®+1):7 = Tréi voi dé bai

+)Néu p? chia 7 dw 4 thi (2p®-1):7 = Trai véi dé bai

Vay p=7
a
A
P
N
Q B M ¢

MP / /AN (gt

Xét tt gidc APMN c6: (1, 4 gisc APMN 12 hinh
AP/ IMN (gt)

binh hanh ¢ O la trung diém cta duwong chéo NP nén O ciing
la trung diém ctia dwong chéo AM . Vay 3 diém A, O, M thang

hang.
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Theo gt:
MB 1 BM BN MN 1

—_— = f— = = —
MC 2 BC BA AC 3
AP AP 1

1
AC 3 PC 2
QM MN 1
QC PC 2
— QM = MC

MaBM =M€ L v-gp= B2
2 oc 4

c) c)( 1 diém)
Ké duong thang vudng géc véi MN va AC tai H va K
Ta cé

1

SMNP = E SANMP

3.

= S,yp 160 Nhat khi S,y 16n nhat
Ta c6 S,ye = MN.HK

S e = % BK.AC

Sume _ 2MN.HK _ MN HK

S, BK.AC AC BK
batBM=x, MC =y
MN x HK vy
AC x+y BK x+y
- S awp _ 2xy < 2xy :1
Spc (x+Yy) 4xy 2

1
= SAMNP < ESABC

1
= SMNP < ZSABC

= S,we 16N nhat bang %S asc Khix =y hay M la trung diém cta

BC

5 Bai 5: Vai tro ctia a,b,c la nhw nhau, gia st a>b>c
Tacé3a>a+b+c=3=a>1
Do 2>a>1=(a-1)(a-2)<0<a*-3a+2<0
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M=a’+b’+c®*<a’+b*+c®+3b’°c+3bc® =a’ +(b+c)®
=a’+(3-a)’*=9a*-27a+27=9(a°-3a+2)+9<9
Vay gia tri 16n nhat caa M la 9 khi (a,b,c)= (2;1;0) va cac hoan vi

vong ctia ching

PE SO 28. CHON HOC SINH GIOI TRUONG THCS LUONG THE VINH
NAM HOC 2019-2020

Bai 1 (4,0 diém)Cho bicu thite A=|_X=9 _ X+2x ( t 1 jvéix>0;x¢1
x+2dx -3 x+4/x-2 | (Wx+1 Jx-1

Tinh gia tri biéu thiec khi x = 4[i/3+ , /9+122—7E> +i/3— \ /9+122—75J

Bai 2 (4,0 diém)
a) Giai phurong trinh 2v5x% +10X ++/4x—4x? = 6X+3
b) Tim nghiém nguyén ctia phurong trinh X+ Yy =3xy -9

Bai 3 (4,0 diém)
2 2

a) Cho X,y >0. Tim GTNN ctia P =2 %Y
Dy (x+y)

b) Tim 2019 s6 tw nhién lién ti€p ma trong d6 khdng c6 s6 nguyén td nao?

Bai 4 (6,0 diém)
Cho ntra duong tron tam O, dwong kinh AB, day CD. Goi H va K Ian lugt 1a hinh

chiéu ctia A, B trén CD.
a) Khi OAC la tam giac déu, hay giai tam giac ABC
b) Chtng minh HC =KD
¢) Ching minh S,z =Ssc +Samp
Bai 5 (2,0 diém) Viét 150 s& tu nhién 1, 2, 3,..., 150 1én bang. Mbi [an ta x6a di hai s6 nao d6
va thay bang tong hodc hiéu ctia ching. Sau mdt s6 lan nhuw vay thi trén bang chi con lai

mot s8. Hoi ¢6 khi nao s6 do6 la 100 khong?

TAI LIEU TOAN HQOC

Lién hé tai lieu word mdn toan: 039.373.2038
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HUONG DAN GIAI

Bai 1 (4,0 diém)

Ta co:

Aol X=9  x#2x 1 1
X+23x=3 x+/x-2

:[&HW?—J
[ R Y

) (x&—l)(x&ﬂ)

_(\/;—1)(&+3) (\/;—1)(\/;4-2) '

= ﬁ}_(&l)(ﬁﬂ) 3 (DY) s

Jx

3
2Jx X1 20x T2

Co:
X=4 i/3+‘/9+12—5+i/3—,/9+12—5 <:>§/3+ 9+12—5+§/3— 9+12—5=5
21 27 V27 V27 4

3
<:>X—:6—§x<:>x3+80x—384:0<:>(x—4)(x2+4x+96):0
64 4
X-4=0 X=4
<, = ) < X =4(tm)
X*+4x+96=0 |(x+2) +92=0(vn)

Thay x =4(tmdk) vao A, ta duogc: Az—%ﬁJrl: S

Ji 4
Bii2 a) DK: 0<x<1

Dt {a=\/5x2 +10x >0
at:

= 4a* +5b* = 60x . Khi d6 Phuong trinh tr¢ thanh:

b=+4x-4x*>>0
20a +10b = 4a” +5b% + 30 < (4a2 —20a+ 25)+(5b2 ~10b +5) =0
as
& (2a-5)"+5(b-1)"=0=1{" 2
b=1
at
Véid{ 2,tacod
b=1
E:\/5x2+10x 5x2+10x:§ x2+2x+1:g
2 = 4 & 4
1=~4x—4x? 4x—4x* =1 (2x-1)" =0
3
= — <x<
(x+1)2—g X+1 2(doO_x_l) 1
S 4 < 1 <:>X:E(tm)
2X—1:O X:E
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Vay nghiém cua phuong trinh la x = %

b) Ta co:
X+Yy=3xy—9 < 3x+3y =9xy+27 < 3y(1-3x)—(1-3x) =26 < (1-3x)(3y -1) = 26
+) TH 1:
3y-1=1 —geEZ
{1 3x =26 "3 (loai)
= 1-3x =26
+) TH 2:
3y—-1=26 =9
y = y (tm)
1-3x=1 x=0
+) TH 3:
y-1=-1 =0
y =077 ()
1-3x=-26 x=9
+) TH 4:
3y-1=-26 _ 3y_1:_26(1 N
oal
1-3x =-1 2.7 '
3
+) TH 5:
3y-1=2 =1
y = y (tm)
1-3x =13 X =-4
+) TH 6:
3y-1=13 |Y7=B
= 1 (loai)
1-3x=2 X=—=¢Z
3
+) TH 7:
3y-1=-13 =4
y & y (tm)
1-3x=-2 x=1
+) TH 8:
y-1=-2 ——leZ
{1 3x=-13 " S
X 1-3x =13

Vay (xy)€{(0,9):(9:0);(-41);(L-4)}
Bai 3 (4,0 diém)
X2 —xy +y?

Dy (x+y)

Lién hé tai lieu word mon toan: 039.373.2038 TAI LIEU TOAN HOC
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b) Tim 2019 s8 ty nhién lién ti€p ma trong d6 khdng c6 s6 nguyén td nao?
Giai

a) Ta co6:

o X —xy+y?  (x+y) —3xy _ x+y 3y

CDyry)  Dyxry) vy x+y

Ap dung bat dang thitc C6 - si cho hai s8 duong x, y, ta dwoc:

x+yzzﬂz>\/ﬁsxzy.[)a’u """ xay rakhi x = y. Khi dé:

Xty
P>2\/X—y_3 2 Zz_gzéDé’u n=-" xéyrakhixzy.

Sy x4y

Vay gid tri nho nhat ctia P bang %khi X=Y.

b) Xét s6 tw nhién A=2.3.4.5...2019.2020 . Khi do:
A chia hét cho cac s0: 2; 3; 4; 5; ...; 2019; 2020
Xét day 2019 s6 ty nhién lién ti€p: A+2; A+3; A+4; A+5;...; A+2019; A+ 2020.
Do Ai2 nénA+2:2 ma A+2>2= A+2lahgpso
Tuong tu: Do A:3 nénA+3:3ma A+3>3= A+3lahopsé
Do A4 nénA+4:4ma A+4>4= A+4lahgpso

Do Ai2019 nénA+2019:2019ma A+2019> 2019 = A+ 201913 hop s
Do Ai2020 nén A+2020:2020ma A+ 2020 > 2020 = A+ 202013 hop s
Vay day 2019 s8 ty nhién lién ti€p: A+2; A+3;A+4; A+5;...; A+ 2019; A+ 2020, trong d6

khong cé sd nguyén t6 nao.

Bai 4
D K
- T SE
C F
H
)/ i [ 1N , | \
A N M O P B
1

2)Khi AAOC déu thi AC=0A=0C=R=_AB. = BC =+/AB’— AC? =+/4R*—R?> =R3
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SsinB=2C R 1B _30°=E=60"
AB 2R 2
b) Ké Ol L CD = | la trung diém cua CDva Ol //AH //BK.
Laico O latrung diém cta AB = I 1a trung diém ctia HK = IH = IK;Cl =ID = CH =DK.
c) Ké EF di qua | vasong song véi AB(E € AH, F € BK)

= AEHI = AFKI (ch—gNn) = S s = Sacrs = IM.AB
Lai c6: Sucs + Spop :%AB.(CN +DP) = AB.IM

= SAHKB = SACB + SADB
Bai 5:

Goi tong ctia 150 s6 ban daula S =1+2+3+...+150 =

w:ll325=81+a+b

Gia st x6a di hai s6 bat ki a, b va thay bang a+b hodc a—b thi ta c6 tong méi la:

S,+a+b hoac S,+a-b

Ta cé: (S, +a+b)+(S+a+h)=2S+2a+2b va (S, +a+b)+(S+a—-b)=2S+2a déu chdn nén
tong lic dau va tong lic sau ludn cling tinh chin 1é ma tong ban dau la sd 1é nén tong luc
sau khong thé bang 100.

PE SO 29. CHON HOC SINH GIOI TRUONG HUYEN MY PUC - NAM 2019-2020

Bai 1 (5,0 diéin). Cho bidu thirc P=£ X+2 VX ! J-*&‘l

+ + ; voi X>0;x#1
xVx-1 x+yx+1 1-x
a) Rat gon P
b) Tim cac gia tri ctia X d€ P :;

c) So sanh 2P va P’
Bai II (4,0 diém).

1) Giai céc phuong trinh: V4xX? + 20X+ 25 + /X2 +6X+9 =7
2) Tim cac cdp s6 nguyén (X;y) thoa man: (x— 2019)2 =y* -6y’ +11y* -6y
Bai II1 (4,0 diéin).

/4 n 2 ~ X Z &)
1) Cho cacso X,Y,z thoa man TR A =0 vOi X£Y;y#2,Z#X

y—2 Z-X X-Y

x .y .z
(y=2)" (z=x) (x-y)

2) Cho ba s6 dwong X, Y,z théa man X+y+z=6 .

Tinh gi4 tri bidu thirc: A=

Lién hé tai liéu word mén toan: 039.373.2038 TAI LIEU TOAN HOC
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X2 y2 Z2

Tim gia tri nho nhat ctia bi€u thiee: A= + +
X+2y+3z y+2z+3x z+2Xx+3y

Bai IV (6,0 diém).

Cho AABC c6 ba goc nhon, A=60°. Céc duong cao AD,BE,CF cit nhau tai H.
Goi K la trung diém ctia AH

a) Chirng minh: AE =£ va EF —E BC .

AF AC 2
b) Chitng minh: EKF =120° va tinh AH , biét BC =12 cm.
c) Chiting minh: HD HE HE _

AD BE CF

d) Chttng minh: AD.DH +BE.EH +CF.FH <

AB? + AC? + BC?
Bai V (1,0 diéin)
Tim tét ca cac bd sd nguyén duong (X;y;z) thoa man X YV2019 .

l1a sO httu ti, don
y+2+/2019 8
thoi x> +y? + 2% 1a sO nguyén td.

HUONG DAN GIAI
Bai I (5,0 digin). Cho bicu thic P =| X+2 VX L ]X-1 s 0xst
XX =1 x+\/_ 11 Ix |

a) Rat gon P
b) Tim cac gia tri cia x d&€ P :%

c) So sanh 2P va P?
HD:

o[ x+2 Jx 1 Vx| x+2  Jx 1
XX —1 x+\/§+1 1-Jx | 2 (\/;)3_1 X+x+1 x-1

B x+2+\/§(\/§—1)—(x+\/§+1)_\/§—1
- (\/;—1)(x+ x+1) -2

o x=2Ux+1 2
) (\/;—1)(“ X +1).\/§—1

2
_x+\/§+1

b) Véix 2 0, x # 1. Ta co:

Lién hé tai lieu word mdn toan: 039.373.2038
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P= 2 :g<:>x+ X+1=7

x+\/—+1
<:>x+\/§—6:0<:>(\/§—2)(\/§+3):0
Vi VX +3>0 nén VX -2=0 < x=4(t/m)

VéyP=%khix=4

GVi X>0=> X+/X +1>1
2

S0<——<2
X++4X+1

< 0<P<2

< P(P-2)<0

= P?-2P<0

< P?<2P

Dau “=" xay rakhiP=2 & x=0

Vay P2 < 2P

Bai I1 (4,0 diém).

1) Giai cac phuong trinh:
VAX? + 20X+ 25 +~/x2 +6x+9 =7
< |2x+5+]x+3[=7 ()

2) Tim c4c cdp s6 nguyén (X;y) thoa man:

(x—2019)2 =y* -6y’ +11y* -6y

2

(x—2019)" = y* —6y° +9y® +2y* -6y

(x-2019)" = y?(y-3)" —2y(y-3)+1-1

(x-2019)" =[ y(y-3)-1] -1

(x-2019) ~[y(y-3)-1] =

(x—2019- a+1)(x—2019+a—1):—1 (Voiy(y-3)=a)

x—2019-a+1=-1 |[[x=2019
{x—2019+a—1=1 {a:—z
x—2019-a+1=1 - x=2019
{x—2019+a—1:—1 {a:0
= (x;y)={(2019;0),(2019;1),(2019; 2),(2019;3)}
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Bai III (4,0 diém).

/4 n 2 ~ X 7 .
1) Cho cac s6 X,Y,z thoa man + + =0 vOi X£Y,;y#2;2#X
y—z z-X X-Y

7 .7 . o« A2 7 X Z
Tinh gia tri biéu thitc: A= + y +

(y-2) (z=x)" (x-y)

2) Cho ba s6 dwong X,y,z théaman X+y+z=6 .

XZ y2 ZZ

+ +
X+2y+3z y+2z+3Xx z+2X+3y

Tim gia tri nho nhat ctia bi€u thiee: A=

. ) 2 2 a2 b 2

Ap dung bat dang thuc a—+b—+C—ZM *
X Yy I @ X+y+z

2 2 2 2

X y z >(x+y+z) B

Taco: A= + + > =
X+2y+37 y+2z+3x z+2x+3y 6(X+y+12)

Bai V (1,0 diéin)

. X+Yyy2019 |

Tim tat ca cac bd s6 nguyén duong (x; y; z) thoa man ————= 1a s6 hiru ti va
gy &vy y+2+/2019

x* +y?+2° 1a s6 nguyén td.
HD:

Ta co:

X+ y~/2019
L - eQ(Mm,neZ,n#0)= nx+ny+/2019 = my + mz~+/2019
y+242019 n Q( ) y y

= nXx—my =+/2019 (mz—ny)
Vix, y, z, m, nla cic s6 nguyén nén nx—myeZ va mz—ny e Z

Khi d6: nx—my=0 va mz—ny =0. Suy ra: m_y_X_ y>=xz.

n z vy
Theo dé bai x* +y* +z°1a s6 nguyén t6 hay
x2+2y2+22—y2=x2+2xz+zz—y2:(x+z)2—y2:(x—y+z)(x+y+z) 12 s6 nguyén to.
Khi d6: x—y+z=1hay x+z=1+y. Suy ra:
(x+z)2:(1+y)2<:>x2+22+2y2=y2+2y+1<:>(y—1)2+x2+22—2=0

Vix, y, z1a s6 nguyén duong nén x=y=z=1

Lién hé tai liéu word mén toan: 039.373.2038 TAI LIEU TOAN HOC



y

| 4

Website:tailieumontoan.com

~ DPE SO 30. CHON HQC SINH GIOI TRUONG HUYEN THACH HA - NAM 2019-2020

Bai 1. a) Tinh gia tri biéu thire T = \/ J5- \/ 3-+/29-12/5

N 5+2+++V5-2
b) Chitng minh rang: A= G V5 =~/2
JAB+1

2019

2020 2X2021

¢) Tinh gia trj biéu thiee N = X" + 3X

Véi X:\/\/§+2+\/\/§—2_ /73+2\/§
\/§+1

d) Cho X= \/52_1 vay-= ‘/§2+1. Tinh M =X +y°
e) Cho M = (a2 + 2bc — 1)(b? + 2ac — 1)(1 — ¢ - 2ab). Trong d6 a, b, ¢ 1a cac s6
hitu t théa man ab + bc + ca = 1. Chting minh rang: VM 1a mot s8 hitu t.
Bai 2. a) Tim nghiém nguyén dwong cua phuong trinh: xyz =2(x+y + z).
b) Tim cac s8 a, b, ¢ sao cho da thize f(X) = x*+ax’ +bX+C chia cho
x+2; x+1; x—1déudu 8
¢) Tim cdc s6 tu nhién x, y biét: (2 +1)(2" +2)(2" +3)(2* +4) -5’ =11879

Bai 3. Giai cac phuwong trinh sau:

2

a) X2+X9L=16 b) JX(X—1) +/X(x—5) = 24/x*

Bai 4. Cho tam giac ABC vudng tai A, duwong cao AH.

a) Tinh AH, BH biét BC = 50 cm va 2 = 3
AC 4

b) Goi D va E lan luot 1a hinh chiéu ctia H trén AB va AC. Chiing minh rz‘?mg:
AH3=BC.BD.CE
¢) Gia st BC =2a la d6 dai c¢6 dinh. Tinh gia tri nhé nhat cua: BD? + CE?

Bai5. Cho 0< a, b, ¢ <1.Tim gia tri 16n nhat cta:

P=a+b® +¢c®® _ab—bc—ac

Lién hé tai liéu word mén toan: 039.373.2038 TAI LIEU TOAN HOC
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SO LUOC GIAI

Dé thi chon HSG huyén ndm hoc 2019 — 2020

Mon: Toan 9

Bai Noi dung

T:\/\/g—\/3—\/29—12\/§ =\/J§—\/3—\/(2J5—3)2
= V53— (245-3) =5 /6215

1a.
= V5B -1y
= WE-(5-1) =1
. | WE+24WVE-2 a2 _
A= ol = A?= 511 =2 = A=42 (dpcm)

le. | y—2- /(\/§+12=\/§-(\/§+1)=-1

voix=-TtacON=-1+3+2=4

Tacé:xy=%véx+y=\/§
1d. x2+y2=(x+y)2—2xy=(\/§)z—2. % =3-1=2

33

x3+y3=(x+y)3—3xy(x+y)=(\/§)3—3. % 3= 5

3\/— \/— 11«/_

X y3= (0 Y00 YY) - HY) =2 T - g

le |M-=(a?2+bc-ac-ab)(b?+ac—ab-Dbc)(ac+bc—c?-ab)
=(a-b)(a-c)(b-a)(b-c)(c—a)(b-c)
=(a-b)*(a-c)*(b-c)?
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=M =|(a-b)(a-c)(b—c)|

via, b, cla cac s6 httu t nén VM 1a mot s6 hiru t

2a | Vix, y, zla cdc s6 nguyén duong va vai tro nhuw nhau nén khong mat
tinh tong quat giastt: 1<X<y<Z tacdxyz =2(x+y+2z) < 62

=xy <6 = x=1hodcx=2

Xétx=1choy=1,2,3,4,5 6taduwoc(x vy, z)=(1,3;8),(1;4;5)
Xétx=2choy=2,3 taduwoc(x,y, z)=(2;2;4)

vay (x,y,z)=(1;3;8), (1; 4, 5), (2; 2; 4) va cac hoan vi

2b |y gt ta co f(x) - 8 luon chia hét chox +2; x+1; x—1.

=>f(x) = (x +2)(x +1)(x = 1) + 8.

Voix=-2, taco:-8+4a-2b+c=8 =>4a-2b+c=16(1)
Voix=-1,tacod: -1+a-b+c=8 = a-b+c=9(2)
Voix=1,taco:1+a+b+c=8 = a+b+c=7(3)

tir (1), 2)vaB)tacdéb=-1=a=2;b=6

2¢ | 2°(2"+1D)(2° +2)(2° +3)(2" +4) 1a tich 5 s§ ti nhién lién tiép nén chia
hét cho 5 ma 2x khong chia hét cho 5 nén

(2°+1)(2" +2)(2" +3)(2* +4) chiahét cho 5
ma 11879 khong chia hét cho5nény =0
= (2°+1)(2* +2)(2* +3)(2* +4) = 11880 =9.10.11.12 =>x =3

vayx=3vay=0

3a | DK: x#3 (%)

9x>

-3y

2
2X3x  9x*  2.x.3x X 6x°
X% + + - =16 - +9=25
7 Tx-3  (x-37 x-3 Q( 3) 3

Ta c6: X+ 16
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2 2 2

2
X X
-3| =25 —3=5 hos -3=-5
3 J & hoac _3

X—3

_3—3=5 < (x-4)2+8=0(VN)

) 3= S ey =7 Sx+1=+/7

-3
ox=+J7-1 (t/m DK(*))

Vay pt c6 2 nghiém: x = +/7-1

3b | DK: x>5 hoac x<0 (*)

N&u x > 5thi pt:/X(X—1) +/X(x—5) = 2x?
& IX=1+/x=5=2JX & J(x=5)(x-1) =x+3 DK: x>-3 (*

&-12x=4 & X=%1 (loai)

Néu x = 0 thdéa man pt

N&u x <0 thi pt: \X(X—1) +/X(x=5) = 2¢/x*

& =x+/6-x=2J-x & JB5-X)1-x) =-x-3 PK: x<-3

&-12x=4 & Xz%l (loai)

Vay pt c6 nghiém x =0

4a A

AB 3 AB AC
_— —I—Zk AB= A =4
4:> 3 1 = 3k, AC =4k
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— (3k)? + (4k)2 =502 = k2 =100 = k=10

= AB=30cm, AC=40 cm

Ap dung hé thiic vé canh va duong cao trong tam giac vudng ta c6
AB.AC=AH.BC = 30.40 = AH.50 = AH =24cm

AB?=BH.BC = 30?=BH. 50 = BH=18 cm

4b | Ap dung hé thiic vé canh va dudng cao trong tam giac vuéng ta c6
AH?=BH.CH
= AH*=BH?.CH?=BD.AB.CE.AC=(BD.CE)(AB.AC)
= (BD.CE).(AH.BC)
= AH?=BC.BD.CE

4c | Ap dung dinh li Pytago ta co:

BD? + CE? = BH? - HD? + HC? - HE? = BH? + HC? — ( HD? +HE?)
= (AB2— AH? )+ (AC2 - AH? ) — AH2 = (AB2+ AC? ) — 3AH?
=BC?2-3AH?=4a?-3AH?

Goi O 1a trung diém ctia BC ta c6. AH < AO =anén

BD? + CE? > 4a% - 3a?=a>

D4u = xay ra khi H trung O < A ABC vudng can tai A

Vay GTNN ctia BD? + CE? bang a2 khi A ABC vudng can tai A

5 [vi0< a, b,c<1nenb®<h c™®™<c, (1-a)l-b)(l-c) >0, abc
>0

2020 _ab-bc—-ac<a+b+c—ab-bc-ac

~a+b® +c
val-abc—a-b-c+ab+ac+bc >0
= a+b+c—-ab—-ac-bc<1-abc<1

2020

dodé P= a+b* +c* —ab—bc—ac <1. Dau bing xdy ra khi
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[abc=0
b2019 — b

2020

1€ C changhana=1,b=c=0
(l-a)d-b)d-c)=0
0<a,b,c<1

Vay GTLN ctia P bang 1 chang hankhia=1;b=c=0

Chit yj: HS gidi cich khdc dving, hop li thi chdm diém t6i da./.
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