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HA TINH LOP 9 NAM HOQC: 2023-2024
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Thoi gian lam bai: 120 phut

Caul:

Cho x =2 + +/5. Tinh gi4 tri ctia biéu thirc P = 5x°—18x*—10x’—13x*+3x+4
Tacdx =2+ V56 (x—2)=V5x*—4x—1=0

Do d0 P=5x"-20x*"-5x"+2x*"—8x’—2x*+3x’—12x*—3x+x’—4x—1+10x+5
= 5x3(’x2—4x—1)+2x2(x2—4x—1)+3x(x2—4x—1)+(x2—4x—1)+10(2+\/§)+5

P =25+10V5

1 2 5-x

i L 1-2vx
Cau 2 Cho bi€u thuc C = T Vx Vx+l 1—x

ox—1

Tim tat ca cac gia tri nguyeén cua x dé gia tri cua bicu thue C 1a s6 nguyén.

1 2
>0: ¢1. Zz = 4 —
PKXD x20;x#1; x#7. Ta c6 C= 75 .

P& C €Zthi1-2Vx €U2)=-2;-2;1;2/¢x€1;0].Dbi chiéu PKXD ta cé x = 0
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Céu 3 Tinh gia trj cta biéu thic A = ;
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Voin € N* | tacod n4+% = n4+n2+% -n’= nz—n+%

Lan luot thay n=1,2,3,...,15. Ta c6
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Ta thay > > 5 =3 345, 29+29+ 5 =30"-30+
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Céu 4 Tim s6 ty nhién n dé B=n’+4n+2013 14 s6 chinh phuong.



Dit n*+4n+2013=a’v6i a€ Z ta c6 a’—(n+2’=2009
& [la|—[n+2||(|al+[n+2[|]=2009.Vi |a|+|n+2[>|a|—|n+2|, ta c6 cac trudng hop:

THI. lal+{n+2]=2009 & 2|n+2|=2008=:n=1002
|al—[n+2[=1

THp, |al*n+2=287 2|n+2|=280=¢n=138
la|—|n+2|=7
la|+|n+2|=49 .

TH3. ‘a‘_‘n+2‘:41¢> 2|n+2\—8—<,n—2

Vayn € 12;138;1002 /14 cac gia tri can tim

Cau 5
Goi M 1a hinh chleu vudng goc cua gdc toa do O trén dudng thang y = (m+2)x+m-5,
v6i m 1a tham s6. Khi OM dat gid tri 10n nhét thi gia tri ciia m bang bao nhiéu?

Xet m=-2 =>y = -7, khi do OM=7 7
Xét m#—2, Goi A B 1a giao diém cua duong thang y= (m+2)x+m-5 vdi truc Ox, Oy.

Toa do cuaA —,0/, B(0O;m-5), suy ra OA = ’ +r721 : OB= |m—5|.
1 1 1 ,_ OA’.OB* m*~10m+25_—[7m+15]
4 = + = OM*= = = +50<50
Taco 5 = 0a 0B OA’+OB* m’+4m+5  (m+2[+1
15
& OM<+/50. Vay OM c6 gia tri 16n bang /50 khi d6 m = - S

Céu 6 Cho céc s6 thuc duong a,b thoa man a’—a’b+ab’—6b=0.

, ., ., R , 4(14—b4
Tinh gia tri cia biéu thic P = b —q
Ta ¢O a’—a’b+ab’—6b°=0 <a’—2a’b+a’b—2ab’+3ab’—6b°=0
2 2
& (a-2b)(a*—ab+3b°)=0. Vi az—ab+3b3=(a—g +114b =0=>a="b=0 (loai)
Av A=k =P = 03
Vaya=2b=>P= 5

Cau 7 Cho tam gidc ABC vudng tai A, dudng cao AH. Biét rang AH =
4BH. Tinh dién tich tam giac ABC.

V3
7,BC



X 3X
B H C

bat BH = x, suy ra CH = 3x

Ta c6 BH.CH = AH® => 3x2:% & x = %

N|§‘

BC:4.%:2:> SABC:%AH.BC:

Cau 8 Cho tam giac ABC vudng tai A c6 4AB=3AC, BC=25. V& hinh chir nhat
DEFG ndi tiep tam giac ABC sao chq D thudc canh AB, E thudc canh AC, F va G
thudc canh BC. Tinh dién tich 16n nhat ctia hinh chit nhat DEFG.

B G H F C

K¢ duong cao AH

. _ __AB_AC_.AB’_AC’
Ta c6 4AB=3AC=> 329 16




2 2
_AB+AC"_BC'_25 o, ip_ 15: AC=20
9+16 _ 25 25

., AB.AC <

Laico AH= BC =12. Dat AD=x=>BD=15-x

Do do PE-AD_ x _, pp_5x .DG_BD_15- x_(.’DG:4.(15—x)
BC AB 15 3°AH AB 15 5

Suy ra Sprre= DE.DG = % 4x(15—x)< L [x+15—x['=75

Vay dién tich hinh chit nhat DEFG dat gia tri 16n nhat bang 75

Cau 9 Cho a,b khong &m théa man 2a +b <4,2a + 3b <6.
Tim gia tri 16n nhat va gia tri nho nhat cta biéu thirc P = a*- 2a -b

Tacd 2a+b <44>2a+b>2a 2>aP2a>a°a’<2a
Do d6 P = a°-2a -b<2a—2a-b<0
Vay GTLN cau P bang 0. Pat dugc khi (a;b|€((0;0],(2;0]]

Mt khéc 2a + 3b <6&-b > 200
_ 2 5, 20=6_[ 2 22 22
Suy ra P =a’- 2a —b>a"- 2a+ 3 —(a 3) 3> 9
Vay GTNN cuanangT Pat duoc khi la; b= (; 1; )
Cau 10 Giai phuong trinh V3 x*+33+3Vx=2x+7
DKXD x>0. Ta c6 v3x*+33—(x+5|=(x+2)—-3Vx
N 2x°—10x+8 _x—5x+4 1 4 2 1
V3x°+33+(x+5) (x+2]+3+/x G- 1) - )\/3x +33+(x+5) 1X+2)+3\/_
, - N , 2 1 _
Xet(x-1)x-4H=0® x—4'Xet V3X2+33+(x+5) [x+2]+3Vx
3(x—1)(x—11)
& 2 — =x—1 - —1)=0
V3x°+33—-6v/x=x—1 m_'_G\/; (x )
3(x—11)
;. — \ “ A & ¢1 J4 — <:> 2 _
Vé&i x =1 la nghiém. Véi x#1 ta c6 3t 33060 16>/3x*+33+61/x+3x—33

K&t hop véi v3x*+33+3Vx=2x+7 dugc x — 3Vx—40=0
SVx+5/[Vx—8]=0 ¢x = 64. Vay tap nghiém phuong trinh S = (1;4;64]

X+ y’+ =1

Cau 11 Giai hé phuong trinh x+y
\/2x+y+1(x2—x—1):2

PKXD X + y#0;2x+y+1>0; x*—x—1>0 (¥). Tir phuong trinh x’+y’+

2y1
+y



=>x*(x+y|+y’[x+y|+2xy—x—y=0

X x+y| =X+ Y [x+y| =y + X’ +2xy+ Yy —x— y=0

Ox(x+y—1+y [x+y—1+[x+y|x+y—1)=0(x+y—1][x*+ y*x+y|=0

Xét x+y—1=0thay vao phuong trinh v2x+y+1(x*—x—1/=2dugc
Ux+2[x—x—1)=2 . Véi didu kién x'—x—130, ta c6 (x + 2 )(x*—x—1)*=4
Ofx+2)[x —2x> =X 4+2x+1)|-4=0x°—5x*+5x—2=0

O AP ax+x—2=0(x—2|[x*—2X° = x*+2x+1] = 0

& (x-2)(x—x—1)=0.Véix—2=0>x=2=>y =-1 (TMDK)

—1-vV5 __ 3+/5  —1+y5
I R S

Voi X’ +x—1=0 &x, = =>x’—x—1<0(loagi)

2
Xét x+y*+x+y=0ta co X'+ y +x+y=(x"—x—1)+y’+(2x+y+1)>0 ( theo PKXD)
Thay vao PKXD (*). Hé phuong trinh c6 tap nghiém (x; y| E[(z;l),(_lgﬁ; 3+2\F5

Céu 12 Cho nira duong tron tim O, dudng kinh AB = 2R. Ly diém M bat ki trén
ntra duong tron (M khac A, B), cac tiép tuyén tai A va M cua nira duong tron (O)
cat nhau tai K. Goi E 1a giao diém cua AM va OK

Puong thang qua O vudng goc vi AB cat BM tai N.

a) Tinh BM.AN theo R

b) V& MH vuodng goc véi AB tai H. Goi F 1a giao diém ciia BK va MH. Chiing minh
rang EF song song v6i AB va BH.OK=OE.AB

P

K

p H o0

a) Ta c6 BMA=BON =90°

BM _ BA
=>ABMA A BON=> BO BN
=>BM.BN=BO.BA=2R*



ViNG AB nén AANBcan tai N
Suy ra AN=BN , suy ra BM.AN=2R"

b) Ta c6 KM=KA, OM=0A nén KO 14 trung truc cia AM suy ra KO AM

va EA=EM(1). Goi P 14 giao diém cua duong thang BM va duong thang AK. Ta ¢
A AMKvuong tai M, c6 KM=KA nén KM=KA=KP . Ap dung h¢ qua dinh lyd Thales,
, FM _BF _FH

a0 xp "BK KA

=>FM =FH (2). Tur (1) va (2) suy ra 12 dudng trung binh ctia A AHM nén EF//AB
Mit khac OK ciing 1a duong trung binh ctia A ABP nén OK//BP Ta c6 ABM = AOK

Vi AMB=OAK=00°=>ABMA AOAK=> =54 twong tw ABHM AOEA

OA _OK’
BM BH BA BH .

_.BM _BH 24 _BH _ BH.OK=BA.OE
0A O SW T 5r=0p

Cau 13 Cho céc sb thue khéng am X, y, z thdéa man x°+y°+2z°=3.
XY+ Yz zx+ X+ y 47’

Tim gi4 tri nho nhat cta biéu thirc P = ~
5\xy+yz+zx|+1

Ap dung bdt Cauchy ta c6 9=x’+1+1+y’+1+1+2°+1+123(x+y+z)
x+y+z<3. Lai ¢O 3(xy+yz+zx)<[x+y+z] <9<xy+yz+2x<3
\xy+yz+zx|+15 14 14 _ 15 3

5
, _ — —>1+ =—=PpP=>—
Do d6 5P 5(xy+yz+zx)+1 I+ 5\xy+yz+zx|+1 53+1 8 P 8

Vay gia tri nho nhat cia P bang % Dat dugc khix=y=z=1.



