SO GIAO DUC VA PAO TAO KY THI CHQON HOQC SINH GIOI

BA RIA VONG TAU NAM HOC 2023-2024
MON TOAN 9
Bai 1. (3 diém):
1) Rat gon biéu thicP= g Zii_Z 3 i—a : a\/El—a ;voi a > 0,a#1.

2) Tinh gié tri ciia biéu thitc Q = a*+b*vdi a = {7+50, b=37—-50
Bai 2. (3 diém):

1) Giai phuong trinh x*~5x+7=v2x-5 .

car 1A \ 4x2+1=y2—4x

2) Giai hé phuong trinh 42y =3 xy
Bai 3. (3 diém):

1) Tim tat ca cac cdp sd nguyén (x; y) thoa man phuwong trinh

4y*—2xy+6y—x+7=0

2) Cho ba sb nguyén a,b,c thoa man a + b + ¢ = 2022°. Chimg minh a*+b*+c’chia hét
cho 3.

Bai 4. (4 diém):

1) Trén mat phang toa do Oxy, cho parabol (P) : y = x%. Tim toa d6 cac diém A va B
thudc (P) sao cho tam giac OAB déu.

2) Cho céc s6 duong x,y,z thoa 2(x*+y?)+y/2(y*+2°)+V2( 22+ X% )+xyz=7

2 2 2

Tim gié tri nho nhét cua bidu thie S = =—+-L—+-2
y+z z+x z+y

Bai 5. (5 diém): Cho dudng tron (O) duong kinh AB. Trén tiép tuyén tai A cta dudng

tron ©) 1éy diém M sao cho MA > OA. V& tiép tuyén thtr hai MC vo1 dudng tron (O)
(C 1a tiép diém). Puong thang qua M song song voi AB cit tia OC tai D. V& duong
tron (01) duong kinh MD. Goi E giao diém cia MB voi duong tron (O), F giao diém
ciia MB v6i duong tron (O')(E khac B,F khac M ). Tia DF cat AB tai K.

1) Chirng minh CFB=COB

2) Chuing minh ACEF can

3) Chimg minh K 1a trung diém caa AO.

Bai 6. (2 diém): Cho tam giac ABC c6 trong tdm G va ndi tiép trong duong tron (O).
Céc duong trung tuyén ké tir cac dinh A, B,C cta tam gidc ABC lan luot cat dudng
tron (O) tai cac diém D, E, F. Chirng minh ring AB+BC+CA<v3(GD+GE+GF).




--HET--

LOI GIAI
Bai 1
.2 -2 1 1 .
1) Rt gon biéu thurc P= - Zti T Ta—a :a@_a ;vol a> 0,a#1.

2) Tinh gia tri cta biéu thic Q = a*+b*vdi a = J7+50, b=7—+/50.

GIAI
ava+a—2 1 o1 r
1) P= a—1 _CI\/E—CI .GN/E—G ,V0’1a>0,a¢1.
[Wa-1)la+2va+2] 1 | 1
Wa—1)[Va+1]  Ja+1[a(Va-1)

a+2a+2—1
Va+!

2. a=137+50, b=V7—1/50.

Ta c6 a’+b’=(7++/50)+(7—+/50)=14

ab=(7+/50)(7—+/50)=¥49—50=—1

dat x=atb

=>x’=a’+b’+3abla+b)|

=>x’=14-3x

=>x*+3x—14=0(x-2)(x*+2x+7)=0

Ma x*+2x+7=(x+1)+6>0.Suy ra x=2

Do d6 @’+b’=la+b/'—2ab=2"=2(-1]=6

=>84 = (a’+b*)(a’+b’)=a’+b*+a’b’+a’b’

=>84 = Q + a’b’(a+b|=Q+2b*(a+b|=Q+2=(Q=82

Bai 2. (3 diém):

_la+1f _ o
.alVa-1]= Torl .alVa—1]=alVa-1|[Va+1|=ala—1]

1) Giai phuong trinh x*~5x+7=v2x-5 .

cat 1A \ 4x2+1=y2—4x
2) Giai h¢ phuong trinh 42 y'=3xy
GIAI

1) Giai phuong trinh x*~5x+7=v2x-5 .



x2—5x+7=\/2x—5,diéukiénx2%

2x+5+3=4/2x-5

bat u =v2x—-5(u>0)

Ta ¢6 phuong trinh u*+3=4u

Sut =20+ 142U —4u+2=0

Slu2—1[+2(u*—1] =0~ 1[[u?~1]+2]=0

Ma (u’+1)*+2>0, ta dugc u=1

V2x—5=1 &x=3 ( thdéa man)

Vay S= 3|

4x2+1:y2—4x
x2+2y2=3xy
y'=(2x+1)(1)

(x=yllx=2y|=0(2]

2) Giai h¢ phuong trinh

4x22+1=2yz—4x<:::>
X +2y =3xy
y=2x+1
(1) <:::>{y=—2x—1
THI1 y=2x+1 thay vao (2)
x=—1(y=—1)
x—2x—1/lx—4x=2|=0&{ -2, -1
X—T(Y——)

]_ ]_

3 V73
(x+2x+1|(x+4x+2)=0<%> > 2
x=—(y==7)

Vay tap nghi¢m ctua hé¢ phuong trinh la

s={(—1"‘”"(_?2;_?1);(_?1;_?1);(%2;%1)]

Bai 3. (3 diém):
1) Tim t4t ca cac cdp sd nguyén (x; y) thoa man phuong trinh 4y*—2xy+6 y—x+7=0

2) Cho ba s6 nguyén a,b,c thoéa man a + b + ¢ = 2022**. Chitng minh a’+b*+c’chia hét
cho 3.
GIAI

1)4 y*—2xy+6 y—x+7=0>4y*+6 y+7=x(2 y+1|

_4y'+6y+7

&
X 2y+1

do 2y+1#0



5
x=2y+2+ y+l

5
2y+1 4

Vix,y € Z nén
=>2y+1 €/=5;-1;1;5

=>y €|-3;-1;0;2]

Vo1 y=-1=>x=-5

y=-1=>x=-5

y=0=>x=7

y=2=>x=7

vay ¢ 4 cap sd nguyén (x;y) thoa man 13

|=5;-3);(=5;—-1);(7;0/;(7;2]

2) Cho ba s6 nguyén a,b,c thoéa man a + b + ¢ = 2022**, Chitng minh a’+b*+c’chia hét
cho 3.

Ta co a’—a=ala*~1|=la—1).a.(a+1) 1 tich ctia ba sb nguyén lién tiép nén chia hét cho
3

Tuong tw b°—b:3;c’—c:3

Do d6 [[a*+b*+c*|~la+b+c]]:3 (1)
Ma 2022:3=>a+b+c=2022"" (2)
Tir (1) va (2) ta c6 a*+b*+c*:3

Bai 4. (4 diém):
1) Trén mit phang toa d6 Oxy, cho parabol (P) : y = x% Tim toa do cac diém A va B
thudc (P) sao cho tam giac OAB déu.
2) Cho cac s6 duong x,y,z thoa \/2(x2+y2)+\/2(y2+zz)+\/2(22+x2)+xyZ:7
e . yz . 7
y+z z+x z+y

Tim gi4 tri nho nhat cta biéu thirc S =

GIAI
1) Goi hoanh d9 ciia A,B 14 a;b. Khong giam tinh tong quét ta gia sir a>b



A,B €(P) => A(a;a’)vaB(b;b’)
Ta ¢c6 OA=Vd’+a*;OB=+Vb’+b*
AOAB déu nén OA=OB
a’+a‘=b*+b*
(a*-b*)(1+a’+b*)=0
& =pe| 9 _bb
Két hop dleu kién ta chon a=-b ( a>0 do a>b)
Khi d6 A(a;a*);B(-a;a’). V&i a>0 => AB=2a
AOAB déu nén OA=AB® Vda*+a'=24® d*+a*=4a*®d’(a’~3/=0
A(+3;3)
B(—+/3;3)
Vay hai cip diém ( A;B) thoa mén 1a A[v3;3]; B(—+/3;3) hodc Al—+3;3);B(+/3;3)
2)Ta ching minh x*+ y*+z>>3(1)
That vay gia st x°+y*+z°<3.Khi do
\/2(x2+y2)+\/2(y2+z \/2 x +7°] \/3( x +y +2 y +z )2(x2+zz))
:\/12(x2+y2+zz)<6 (2)
X’ +y +2>=33x* y? 77=>xyz<1 (3)
T (2) va(3) suy ra vo li theo gia thiét. Do d6 (1) dung

4 4
Khi @6 S= —

Do a>0 =>a=/3=>

. eyt

X (y+Z) yz(z+x) zz(x+y)_x2(y+z)+y (z+x)+z (x+y)
Ta co x*[y+z)+y’(z+x|+2°(x+y|=xy[x+y|+yz|y+x|+zx|z+X]
S\/xzyz+yzzz+zzx2.\/('x+y)2+(\y+z)2+(z+x)2

4)

< L eys ) 2ley s 2l yrem=| 2y (5)

(X*+y*+2°)
Tu(4)va(5)=>S>4
3

_ 3(x*+y* 4743
—(xX*+y’+z )3 D) =2

€69

T 3 N4 , .
Gié tri nho nhat ctua S 1a - Dau xay a khi x=y=z=1

Bai 5. (5 diém): Cho dudng tron (O) duong kinh AB. Trén tiép tuyén tai A ctia dudng
tron (0) 14y diém M sao cho MA > OA. V& tiép tuyén thir hai MC véi duong tron (O)
(C 14 tiép diém). Puong thang qua M song song voi AB cit tia OC tai D. V& duong
tron (0”) dudng kinh MD. Goi E giao diém ctiia MB véi dudng tron (O), F giao diém
ctiia MB v6i duong tron (O')(E khac B,F khac M ). Tia DF cat AB tai K.

1) Chirng minh CFB=COB

2) Chung minh ACEF can.

3) Chimg minh K 1a trung diém caa AO.

GIAI



1) Tt gidc <MDCF ndi tiép =>FCO=EMD ; ma EMD =FBO |so<trong|={ FCO=FBO
T giac OBCF ndi tiép =>CFB=COB

2) FCO=0BF

OBF=ACE( cung chin AE)

=>0CF=ACE={ACO=FCE|1]

Ma ACO=0AC ; OAC=FEC (cing chin CB)=¢ FEC=ACO(2)

Tu (1) va (2)=>FCE=FEC=(ACEF cantai F



3) OM cit (O’) tai H#M. Ta c6 OMD=MOA=MOD=i.A MOD cdntgi D
Ma MH L HD => H 14 trung diém MO

CB//MO ( cung L AC)=> OBC=AOM =OMD = HFK |tiz gidc HMDF ngi tiép|
Ma OBC=0CB=O0FB|do OBCF néitiép|

=>0FB=FKH

=HFO=KFO=DFM=90° (3)

Ma AKO=0OMD=KFH suy ra ti giac KOFH ndi tiép (4)

Tu (3) va (4) suy ra HK L AB=> HK//MA

=>HK la dudng trung binh cia AMAO=>K 13 trung diém OA

Bai 6. (2 diém): Cho tam giac ABC co trong tam G va ni tiép trong duong tron (O).
Cac duong trung tuyen ke tir cac dinh A, B,C cua tam giac ABC lan luot cat dudng
tron (O) tai cac diém D, E, F. Chirng minh ring AB+BC+CA<v3(GD+GE+GF).

GIAI



B
D

Goi M la trung diém BC
AMAD~AMDC(gg)=> MD.MA=MB.MC=; BC’

Ta c6 GD=MG+MD>2VMG.MD=2, % MA. MD

11, BC
1372 BC = 73
= BC<V3GD. Tuong tr CA<V3=>i;AB<V3GF=> Piéu phai chirng minh



