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Thaoi gian lam bai: 150 phat

Bai 1. (5.0 diém):

| Chobiduthic:  po 2 XETYX)*2 5ok 120k
x—9 3-x  Jx+3
a. Rat gon biéu thic P.
b. Tim céc gia tri ctua x dé biéu thiac P < 0.
2. Cho X, y, z 1 cac s6 thuc duong thoa man diéu kién xyz = 4. Tinh gié tri cua

biéu thuc:
__159x 5y 104z
3«/;+\/W+2 \/E+\/§+3 3xz +2z +2

M

Bai 2. (5.0 diém):

1. Giai phuong trinh va hé phuong trinh sau:

b X(3x+1)=y(-2y+7x+2)
' {x2+3xy—4y+3:0

2. Cho parabol (P): y=x? va dudng thang (d):y =x-3 . Tim trén parabol (P) hai
diém A va B sao cho AB =32 va duong thang AB vudng goc véi duong thang (d), biét
rang diém A c6 hoanh do am.
Bai 3. (5.0 diém): Cho duong tron (O;R), ddy BC cb dinh va BC =R+/3. Trén cung
I6n BC cua (O) lay diém A bat ky (A khac diém chinh gitta cua cung Ién BC). Goi | 1a
trung diém cua BC, H 1a giao diém cua hai duong cao BD va CE trong tam giac ABC.
Hai duong tron ngoai tiép tam gidc BEI va tam giac CDI cit nhau tai K
a. CM: T giac AEKD noi tiép va 3 diém A, K, | thang hang
b. CM: HK L Al vatia KH latia phan giac cua géc BKE
c. CM: AD.HE + AE.HD c0 gi4 tri khong d6i khi A di chuyén trén cung Ién BC.
Bai 4. (2.0 diém): Cho tam giac déu ABC. Trén cac canh BC, AB, AC theo thir tu lay
ba diém M, N, P sao cho N khac A va B va MNP =60° . CMR: AB>2/AP.BM . Dau
“=" xay ra khi nao?
Bai 5. (3.0 diém):

1. Chox,Y, z la cac sé duong thoa mén : x +y + z =1. CMR:

X + y + : <1
X+X+YZ YAy +yz  z4+Jz+xy
2. Tim tat ca cac cap sé nguyén duong (x;y) thoa man phuong trinh:
(x—2022)° = y* —6y* +11y* -6y
- - - Hét---

A X2 HAX—3+2XJIX+7+3/x+7=0




LOI GIAI
Bai 1. (5.0 diém):
\/_(6\/—)4-125\/—12\/—

1. Cho biéu thac: P=
¢ u X-9 3- f \/;+3

a. Rt gon biéu thirc P.
b. Tim c&c gia tri ca x dé biéu thic P < 0.
a. PK: x>0;x=9 . Khidd taco
2\/_(6 \/—)+12 5_ \/> 1— 2\/>
) T3 Jx Jx+3
_2\&(6—\&)%2—( ~x)(Vx+8)=(1-2vx)(vx -3)
B (&—3)(&+3)

12[ 2X+12-15-2x +x+3-7Tx+2x  x+3Vx
(\f 3)(&+3) (f 3)(&+3)
\/_(\/_+3) \/;

_(I— )(&+3) ~ -3

b. Pé P < 0 thi x thoa man PK x>0;x=9va
Jx

Jx-3

<:>«/;—3<0

S AX<3

< X<9

Vay 0<x<9 thi P <0. ) .
2. Cho X, vy, z la cac so thue dwong théa man dieéu kKién xyz = 4. Tinh gia tri

cua biéu thic:
v 15Vx 5y 104z
3\/_+\/—y+2 Jyz + f+3 3Vxz + 24z +2

VoI Xyz =4 = \xyz =2

<0

M:5£ 3x + \N + 2V ]
3\/;+\/—+2 \/ﬁ+\/§+3 3xz+24z+2
[ 3Vx Jy 2z J
3&+H+M \/ﬁ \/§+3 3\/7+\/W\/7+\/W
3+\/§+\/7
\/—z+\/_+3
Bai 2. (5.0 diém):

1. Giai phuong trinh va hé phuong trinh sau:
A X +4X=3+2X/X+7 +3x+7 =0




b X(3x+1)=y(-2y+7x+2)
X2 +3xy—4y+3=0
HD:

a. bk: x>-7

X2+ AX =34 2XX+T7 +3Jx+7 =0
S X+ 2XX+T + X+ T7+3x+3Vx+7-10=0.

<:>(x+\/m)2+3(x+\/m)—10:0

=S X+VUX+T =2, X+X+7=-5

TH1: x++/x+7=2 TH2: x++/x+7=-5
2—-x>0 -5-x>0
o o
X+7=4—4x+X? X+7=25+10X+ Xx*
—7<x<L2 —/<X<-5
=N =N
x?-5x-3=0 X2 +9x+18=0
X_5—J37 & x=-6
2

KL: Vay nghiém cua PT la: x = 5_;/§;x=—6.

b x(3x+1)=y(-2y+7x+2) (1)
X2 +3xy—4y+3=0 (2)

(1) & 3x* +x+2y*-7Txy—-2y =0
< (x-2y)(3x-y+1)=0

Xx—2y=0 X=2y
= =
3X-y+1=0

y=3x+1
THI: Thay x = 2y vao (2) ta duoc: TH2: Thay y = 3x + 1 vao (2) ta duogc
10y® -4y +3=0(VN) 10x* —9x—-1=0
x=1 y=4
= 1 7
X=— |y=—
10 10

Vay HPT ¢6 nghiém Ia: (1;4);(%;%) |

2. Cho parabol (P): y=x* va dwong thing (d): y=x-3 . Tim trén parabol (P) hai

diém A va B sao cho AB =312 va dudng thang AB vudng géc véi dwong thing (d),
biet rang diem A c6 hoanh do am.

Phuong trinh duong thang AB ¢6 dang: y=-x+b,



Hoanh d6 diém A, B 12 nghiém cuia phuong trinh: x? +x-b=0 (1), do AB=3y2 nén A,
B 14 hai diém phan biét x,x, c>A=1—4b>0c>b<%

Theo Vietta co: x, +x,=-1Lx +X,=-b

Khi do diem A(x;—x +b);B(x,;—x, +b)

AB =32 & AB? =18 & (X, — %) +(x —x,) =18

<:>(x1+x2)2—4x1x2 =9

<1+4b=9

< hb=2(TM)

Khi b=2 PT (1) c6 nghiémx =1; x =-2
Xx=1lsuyray=1

X=-2suyray=4
Vi diém A c6 hoanh d6 am nén A(-2; 4); B(1;1).
Bai 3. (5.0 diém):

Cho dudng tron (O;R), day BC c6 dinh va BC =R+/3. Trén cung lén BC ciia
(O) lay diém A bat ky (A khac diém chinh giira ctia cung lén BC). Goei | 14 trung
diém cia BC, H 1a giao diém cia hai dwong cao BD va CE trong tam giac ABC.
Hai dwong tron ngoai tiép tam giac BEI va tam giac CDI cit nhau tai K
a. CM: T giac AEKD ndi tiép va 3 diém A, K, I thang hang
b. CM: HK L Al vatia KH la tia phan giac cua géc BKE
c. CM: AD.HE + AE.HD c0 gi4 tri khéng déi khi A di chuyén trén cung lén BC.

B

C

HD:
a) CM: Tir gidc AEKD ndi tiép va 3 diém A, K, I thang hang
*) Ta c0 tur giac BEKI va DKIC ndi tiép duong tron nén:

— e~ -~

AEK = BIK;ADK =CIK

= AEK + ADK = BIK +CIK =180°

Hay tir giac AEKD ndi tiép duong tron
*) Ta giac AEKD ndi tiép



— ADE = AKE ( GAc nt cuing chan cung AE)
Tt giac BEDC noi tiép
— ADE = ABC (cuing bii véi goc EBC)
— AKE = ABC

— — e~ -

= AKI = AKE + EKI = ABC + EKI =180°
Hay 3 diém A, K, | thang hang
b. CM: HK L Al vatia KH la tia phan giac caa géc BKE
Ta c6 ti gidc AEHD noi tiép duong tron duong kinh AH
Suy ra 5 diém A, E, H, K, D cin thugc dudng tron duong kinh AH
Hay AKH =90°
Suy ra HK L Al.
BKI = BEI
BEI = EBI
= AKE = BKI
Ma HK L Al
Suy ra tia KH la tia phéan giac cua géc BKE
c. CM: AD.HE + AE.HD c0 gi4 tri khong déi khi A di chuyén trén cung lén BC.
Ké duong kinh AJ caa (O), duong cao AF cua tam giac ABC.
Taco

BC =R+/3 = BI :RT*@:>0| =§
— Ol 1 = — —
+)cosBOI :EZE: BOI =60° = BOC =120° = BAC =60°

Suy ra

HBE =30° = BH = 2HE.

+)BH//CJ,CH //BH

Nén tir giac BHCJ la hinh binh hanh

Suy ra: I 1a trung diém cua HJ = AH =201 =R

Mat khac: AAHD ~ ABHF = AD _AH __R = AD.HE _RoBr
BF BH 2HE 2

Tuong tu: AE.HD = %.CF

2 .
Suy ra: AD.HE+AE.HD=§(BF+CF)= Rf khéng dbi.

VAy AD.HE + AE.HD c0 gi4 tri khéng déi khi A di chuyén trén cung lén BC.
Bai 4. (2.0 diém):

Cho tam giac déu ABC. Trén cac canh BC, AB, AC theo thi ty iy ba diém M,
N, P sao cho N khac A va B vd MNP =60° . CMR: AB>2JAP.BM . Dau “=" xay ra khi
nao?



Tam giac BMN co:
BMN =180°— B — BNM =120°— BNM

Ma:
ANP =180°— MNP — BNM =120° — BNM 5
— BMN = ANP
— AANP ~ABMN (gg) N

AN AP
— 2 _ T . AN.BN = AP.BM

BM BN

2 2 Ly
Ma: AN.BN s(ANJrBNj _AB B M C
2 4
— AB > 2AP.BM

DAu “=" xay ra khi N 1 trung diém cua AB

Bai 5. (3.0 diém): ’

1. Chox,Y, zlacac so duwong th6a man : x +y + z=1. CMR:
X + y + ’ <1.
X+X+YZ YAy +yz  z+z+xy

HD:
Vi X, y, z duong ta co

« _x(m—x)_x(\/x(x+y+z)+yz—x) x( (x+y)(x+z)—x)

x+«/x+yz_ X+ Yyz—X° - x(x+y+z)+yz—x2 Xy + XZ + yz
o Xry+x+z

< 2 _ 1 xy+xz

B Xy + XZ + yz 2 Xy +XZ+Yyz

Tuong tu ta co :
VTSE( XytX2 | yzhyx Xty j:l

2\ Xy +XZ+YyZ XY+XZ+YZ Xy+XZ+YyzZ

Dau “=” xay ra khi x:y:z:% :

2. Tim tat ca cac cap sé nguyén dwong (x;y) théa man phwong trinh:
(x-2022)° = y* —6y* +11y> -6y
Giai:
(x-2022)° = y* —6y° +11y* —6y
& (x=2022)" = y(y-1)(y-2)(y-3)
Taco y(y-1)(y-2)(y-3)+1=(y’ —3y+1)2 (Ap dung két qua 16p 8 tich caa 4 s6 ty nhién
lién tiép cong véi 1 12 1 s6 chinh phuong)
Dt (y2-3y+1) = A= y(y-1)(y-2)(y-3)= A’ ~LA20
Khi d6 phuong trinh tré thanh:



A? —(x-2022)" =1=> A=1,x = 2022
Hay y(y-1)(y-2)(y-3)=0=y=1 hoac y=2 hoac y=3(doy nguyén duong)

Vay céc cip s6 nguyén duong (x;y) thoa man phuong trinh 1a
(2022;1);(2022;2); (2022;3).



