HSG T9 Tinh Thai Binh 21 22

Cau 1.

\/3+\/3—\/13—\/4—8
J3+1
b) Cho hai s6 a;b thoa m<'§1n(a+\/a2 +1)(3b+\/9b2 +1) =1

Tinh gié tri biéu thac P =a®+27b® +2a+6b+2022.

a) Rat gon biéu thic: A=

Cau 2.
a) Trong mat phang toa do Oxy, cho duong thang (d): y =mx+2m-1( m la tham so).
Tim m dé dudng thang (d) cat cac truc Ox, Oy lan luot tai A, B (A, B khong tring diém O)

saocho T =

2+ 2
A° OB
b) Cho da thiuc P(x)=6x*-7x>+mx*+3x+2 vada thic Q(x)=x*—x+n.Tim m, n dé

da thic P(x) chia hét cho da thic Q(X).

dat gia tri nho nhat.

Cau 3.

a) Giai phuong trinh: 4x° +18x* +28x+15=3/2x+3.
X+4y—1-2./4xy+x-8y-2=0
VX-2+3./4y+1=4

b) Giai hé phuong trinh: {

Cau 4.
Y . .. a b c
Cho a,b,c la cac so duong thoa man; —+—+—=1
bc ca ab
a b C

2 +2 +2 '
a‘+bc b°+ca c°+ab

Tim gi4 tri 16n nhat cua biéu thac: P =

Cau b.

Cho tam gidc ABC c6 BC =a va duong cao AH =h. Tirdiém D bat ki trén doan thaing AH
vé duong thang song song véi BC cat hai canh AB, AC lan luot tai M, N . V& MI,NK cing vudng goc
v6i duong thang BC (1, K thudc duong thang BC ). Xac dinh vi tri diém D trén doan thang AH dé dién
tich tir gidc MNKI dat gia tri 16n nhét.

Cau 6.

Cho duong tron (O; R)va diém M ndm ngoai duong tron (O), V& tiép tuyén MA MB ( A, B la
cé4c tiép diém ), MO cat AB tai H, diém | 1a trung diém MH , v& tiép tuyén IN véi duong tron tam O
(N latiép diém).

1 1 1

- = - :
NO*> NI* NH? MN?

Chuang minh rang:

Cau 6.
Tim tat ca cac cap s6 tw nhién (x;y) théa man:

x* +3x? +3x+2 = (9y +1945)",

-Ht--




Cau 1. (30diém)

\/3+\/3 \/(2 \/3+\/3 243 +1 \/3+\/(\f 1) _y3+43-1

J3+1 J3+1 J3+1 J3+1

A V2443 Ja+2y3 V(B4 Bl 2

Ja+1  2(3+]) V2(3+) 2(3+1) 2
b) Pitm =3bthi(a+Va?2+1)(3b+Vob2+1) =1 (a+Va2+ 1)(m+Vm2 +1) =1

a) A=

1
Satal+l=—oa++a?+1l1=—-m+ym?2+1
m++vm?z + 1
a+m)(a—m a—m
< (a+m) + ( ) ) =0<=>(a+m)(1+ )=0
VaZ+1++vVm? +1 VaZ+1+Vm? +1
a+tm=20

PN a—m [

VaZtl+vmirl \/a2+1+\/m2+1— m—a
- Néua = —m thi:

P =a%+27b3% + 2a+ 6b + 2022 = (—m)3 + m3 + 2(—m) + 2m + 2022 = 2022
- Néuva?+1+Vm2+1=m-—a
Nx: Va2 + 1> |al; vm? +1 > |m|

Suyra VT > |a| +|m| =m-a

Vay néu (a + va? + 1)(3b+vV9b2 + 1) = 1 thi P = 2022.
Cau 2. (3,0 diém)

m==0

a) Duong thing (d) cit truc Ox, Oy tai hai diém A, B khac) < {Zm “ 120

. , m
Khi d6 dwong thang (d) cat truc Ox, Oy lan lwot tai A( ; 0) vaB(0;2m —1)

1—-2m

=>0A=| |,OB=|2m—1|
T'T—1+1—m2+ Lo

Ao = oAz TOBZ T Zm—1)2 ' (2m — D)2

. om?+1

"~ (2m — 1)2

1 4m?*—4m+1 _ (m-2)° ,

. _e_(m-2)" S
=T 2+ 1 o S5(Mm=2)?=0m?+1>0Vm)

1 1
:TZE:Tminzg

Diu “=" xady ra © m = 2 (thod man cac dk)
Ao . 1
Vay véim = 2 thi Ty, = 3
b) Pat phép chia:
6x* — 7x3 + mx? + 3x + 2 x> —Xx+n

T oex* — 6x3  + 6nx> 6x> —x+m—6n—1




—x3+ (m-6n)x* + 3x + 2

—x3 + x? — nx

(m—6n-—1)x* + B+n)x + 2
- (m—6n—1)x*+(bn—m+ 1)x+mn—6n? —n
(m—5n+2)x+6n>—mn+n+2
PEP(x):Qx) = (M —5n+2)x+6n> —mn+n+2=0 Vx

m—-5n+2=0 m=5n-—2 m=5n-—2
(:){6n2_mn+n+2:0@{6n2—(5n—2)n+n+2=0 {n2+3n+2=0

m = 5n — 2 n=-1,m=-7
‘:’{[“2_1 =[hz 2m-—12
n=-2
s n oy M=—1mMm=-7
Vay gia tri can tim la: [n o m=—12
Cau 3. (4,0 diém)
a) 4x3+18x%+28x+15=3V2x+3 = (2x+3)(2x2 + 6x+5) = V2x + 3

& (2x+3)(4x2 +12x 4+ 10) = 2V2x + 3 & (2x + 3)[(2x + 3)%2 + 1] = 23V2x + 3
e B3t +1) =2t (véit = V2x + 3)

sttt +t?2-2)=0=t?-D(e+t*+t2+1) =0

Y +6 4 2
@[tz_l_o(wt +tt+t2+1>0V)
3
\/2X+3:O o 2x+3=0 PN X__E
t—+1 V2x+3=+1 2x+3=4=1 x=-1
Xx=-2
A s NI , 3
Vay tap nghiém cua phwong trinh da cho la: S = {—1; —-2;— E}
1
b) DK:XZZ,yZ—Z

bita=vx—2,b=,/4y+1 (ab = 0),hé di cho tré thanh:

2 4 12 _ 2 — —
{a +b —2ab—0=){(a b) —Oﬁ{a b o a=b=1

a+3b=4 a+3b=4 a+3b=4
= x-2=1 @{X_B(tmdk)
Jdy+1=1 y=0

Vay hé phwong trinh da cho c6 nghiém duy nhit (x;y) = (3;0).

Cau 4. (2,0 diém)




Ciu 5.

. a b ¢
Tacd: —+ —+—=1<a%?+b?+c? =abc
bc ca ab

Ap dung bat dang thirc AM-GM cho hai s6 dwong, ta c6:

a 1
<
2+ bc ™ 24/bc

a2+b022a\/E=>a

Twong ty, ta cling c6:
b 1 C 1
< ; <
b2+ ca” 2¢ca c?+ab ™ 2+ab
1L 1 1 Vatvbiie
vbc 2vca 2+ab 2vabc

Ap dung bat dang thirc Bunhiacopxki, ta cé:

Suyra: P <
y 2

2
(1.va+1.vb+1.vc) <3(@+b+c)hayva+vb++c<3(@+b+c)
(l.a+ 1.b+1.c)2 <3(@*+b%?+c?) =3abc=a+b+c<+V3abc

= va+ Vb + V¢ < 3V3abc

Va+vb+ye _3v3 P<3\/§ b 33
= = —_—= =—
2vabc 2 -2 e 2
Dé’u"="xéyra=>{a=bzc &S a=b=c=1.
a’ +b% + c? = abc
(3,0 diém)
PatDH=x(0 <x<h)thiAD =h —x by
T gidc MNIK c6 MN // IK (gt) va MN // NK (cung vuong D N
goc voi BC) nén la hinh binh hanh; ma MIK = 90° M
X
= T gidc MNIK la hinh chir nhat
m| u i
Chirng minh twong tw ta c6 tir giAc MDHIla hinh chrnhat B | H K
= MI=DH =x.
AABC c6 MN // BC (gt) MN _ AD
= —=—
cOMN//BC () = 5e = 21
MN AD.BC a(h—x)
e = =
AH h
) ax(h —x)
Taco:S = SMNKI = MN.MI = T

Ap dung bat dang thirc AM-GM cho hai s§ dwong, ta cé:

R A R

ah
= Smax = o




. h .
Diubangxdyra < x = h—x@sz@ D la trung diém cuta BC

Vay dé dién tich tir gidc MNKI dat gia tri 1&n nhit thi D phai 13 trung diém cia AH.

Cau 6. (3,0 diém)

Cho dwong tron (O; R) va diém M nam ngoai duwdong tron (0), vé tiép tuyén MA, MB (A, B 1a cac tiép
diém), MO cat AB tai H, diém I 13 trung di€ém ctia MH, vé tiép tuyén IN v&i dwong tron tam O (N 1a tiép
diém).

1 1 1

Chi*rng minh rang: + = + )
8 & NO*> NI* NH? NM?

A

Ké NK L OM. Goi ] 1a giao diém cua ON va AB, P la giao diém cta O] véi NH.
Vi MA, MB 12 hai tiép tuyén cia (O) cit nhau tai M (A, B 1a hai tiép diém)
=0A L AM, MA = MB,0A = OB

= OM la dwong trung trec cia AB = OM 1 AB tai H= AH 1 OM

AOAM vudng tai A c6 AH L OM nén 0A%? = OH.OM

— ON? = OH.OM (vi ON = OM = R) = = 21

C o= OH ~ ON
Xét AOHN va AONB c6: MON chung; 2N — OM
OH ON

—_—

= AOHN ~ AONB (c-g-c) = ONH=O0MN (1)
Tt gidc INJO c6 INj=90° (vi NI 1 tiép tuyén cia (0)) va [H] = 90° (vi AB L OM)
= 4 diém |, N, |, ] cing thudéc dwong tron dwong kinh 1]

= ]l/\-ll\{ = ]/I;l (hai gdc ndi tiép cuing chdn cung HJ) hay &-\I\H = 61\] (2)




Tt (1) va (2) = OIj = OMN

Ma hai gbc nay & vi tri déng vi nén IJ // MN, hay IP // MN

Xét AHMN cé 11a trung diém cia NH (gt), IP // MN (cmt)

= P la trung diém ctia NH

Xét dworng tron dwong kinh 1J ¢ dwong kinh 1] di qua trung diém P ctia diy NH
= 1] L NH

MalJ // MN (cmt) = MN L NH = AMNH vudng tai N.

Vi AMNH va AONI cung vuong tai N va cung c6 NK 1a dwong cao nén ta c6:
NK.MH = NM.NH, NK.OI = NLLNO

MH? = NH? + NM?; 0I? = NO? + NI?

NK.MH  NM.NH MH NM.NH Ol MH
—4 = hay = —1 =
NK. Ol NL.NO )| NL.NO NLNO NM.NH
012 MH? NO? + NI? _ NH? + NM?

e = e =
NI2.NO? NMZ2. NH? NI2.NO? NM2. NH?

1 1_ 1 1
NO* NI NH? NM?

Hay (dpcm).

Cau7. (2,0 diém)
Taco:x3+3x2+3x+2 =9y + 1945)? & (x+ 1)3 + 1 = [3(3y + 368) + 1]?
bata = x+ 1,b = 3y + 368, phwong trinh trén tré thanh:
a3+1=0CBb+1) 2= Bb+1)2 =@+ 1@ —a+1) (1
Vix,yEN=abeNa>1b=>368

- Néua = 1thi(1) tré thanh: (3b + 1)? = 2
Phwong trinh nay vo nghiém, vi (3b + 1)?1a s6 chinh phwong, con 2 khong phai 1a s6
chinh phwong.

- Néua>2thia+1>3,a2—a+1=a(a—1)+1>3

bitd = UCLN(a+ 1,a® —a+1)(d=1)

{a+12d {a2+a2d :{a+15d
a?—a+1:d a?—a+1:d 2a—1:d

—20+1)—(2a-1)=3:id=de{1;3)
Do(3b+1)? /3néntr(1)=>d#3=d=1

Cac s6 nguyén dwong a + 1 va a? — a + 1 nguyén td ciing nhau c6 tich 1a moét sé chinh
phwong nén mdi sd déu 1a s6 chinh phuwong.

Nhung (a—1)? <a? —a+ 1 < a? (doa = 2) nén a? — a + 1 khong thé 1a s6 chinh phwong.

Nhuw vy khong ton tai cap so tw nhién (x;y) thod man diéu kién dé bai.







