DE 80
HSG TOAN 9 SON LA 2023-2024

Ciu 1. (4,0 diém)
a) Rat gon biéu thirc

A x+4\/;+4+x+\/;: 11 (xL0:x%1)
X+\/;—2 1—x \/;+1 1—\/;
2x*—3x°—15x*—2x+3 x+1

b) Tinh gia trj biéu thircB = , v6i x théa man —

1
3x*—10x°—2x+2 +3x+8 7
Céau 2. (4,0 diém) Cho phuong trinh: x’—(3x—2)x+2m’~m—3=0(1), (vi x 14 4n s6).
a) Chimg minh ring phwong trinh luén c6 nghiém véi moi m.
b) Xac dinh m dé phuong trinh c6 2 nghiém phan biét X,; x, thoa man X, = 3x,
Ciu 3. (4,0 diém)
4 3

+ =
- 2x+y+1 3x+y-—2
a) Giai hé phuong trinh: ¥ }5/X+2yf3y 5

2x+y+1).[3x+y+2| 4

b) Giai phuong trinh: (V9—2x+3/(vV2x+9-3|=4x

Céu 4. (6,0 diém) Cho duong tron (O) va duong thing d c¢d dinh ((O) va d khong cod
diém chung). Diém P di dong trén duong thang d , tir P v& hai tiép tuyén PA, PB
(A, B thudc duong tron (O)) PO giao AB tai I. Goi H 1a chan duong vuong géc ha
tir diém A dén duong kinh BC , E 1a giao diém cia hai duong thang CP va AH .
Goi F 1a giao diém thtr hai ciia duong thang CP va duong tron (O). Ching minh
rang
a) PF.PC = PL.PO.
b)E la trung diém ciia doan thang AH .
¢) DBiém I ludn thudc mot duong c¢b dinh khi P di dong trén d .

Céu 5. (2,0 diém)
a) Tim nghi¢m nguyén ctia phuong trinh:

2X°y+3xy+y=x"+2xy +3x+1

b) Cho ba $6 thuc x, y, z théa man diéu kién x > 0, 5x°=yz. x+y+x=xyz.

Chung minh rang: x>/ %\E



HUONG DAN GIAI
Cau 1. (4,0 diém)

a) Rut gon biéu thirc
. x+4vx+4  x+x 1 1 .
A= X+ x—2+1—x | Wx+1 1—\/;’(X60’X¢1)
4 3 2
: —3x°—15x"— 1
b) Tinh gi4 trj bidu thirc B = 25X —IOX Z2X43 [0 6 mn —er—
3x —10x"—2x+2 x"+3x+8
1
7
Loi giai
2) x+4\/;+4+x+\/}: Vx+2f —VxlVx+1) _Vx+2 —Vx
x+Vx=2  1-x  [Jx=1][WVx+2) Wx=1)[Vx+1] Vx—1 Vx—1
il 1 _ 2+/x
TVx+1 1=Vx - Wx1l[Vx—1]
Do dé: A = —2— . 2/x _ 2 [Vx1flVx-1
U Vx=1 T WadlWx=1) Vx=10 29k
Vx+1

Vay A= = —, voi didu kién x $0; x#1

XLl BT a7 = P dxt1=0
13x4+8 7 X +3x+8=7x+ X —4x+1=

b) Ta co
Khi d6:2x*—3x°—15x*—2x+3 = x>~ 4 x+1/(2x*+5x+3/+5x=5x
Vatacd: 3x°—10x°—2x+2 =[x’ —4x+1][2x+2)+3x=3x

2x*—3x’-15x*—2x+3 . 5x .5
3 > L=— (=
3x —10x"—2x+2 3x 3

Do do: B=

Céu 2. (4,0 diém) Cho phuong trinh: x*—(3x—2|x+2m’~m—3=0(1), (v&i x 14 an s6).
a) Ching minh rang phuong trinh ludn ¢é nghiém véi moi m.
b) Xac dinh m dé phuong trinh c6 2 nghiém phan biét X,; x, thoa min X, = 3x,
Loi giai
Ta c6: A=[—(3m—2|/"—4([2m*~m-3]
=[Bm—2-8m’+4m+12=9m’—12+4—8m’+4m+12
= m2—8m+16=1m—4t)220,Vm

Do A >0,V m nén phuong trinh luén cé nghiém véi moi m.



Cau 3.

b) Tt cau a, phuong trinh c¢6 hai nghi¢m phan bi¢t X;; X, =« A>0 = m #4

S=x,+x,= L =—[~(3m—2||]=3m—2
Ap dung hé thirc Vi-ét a

C 2
P=x,.x,=—=2m —m—3
a

Ta c6 h¢ phuong trinh sau:

:9m—6

Xq

X;=3X, 4 . '
X +x,=3m—2 = ) _3m_2,thayvao (3), ta duoc:

2 4

9m—-6 3m—2(.)2 2_ 3
4 4 m —m

- (9m—6/(3m—2)=16/2m*~m—3
=27m’=36m+12=( 32m°—16 m—48
= 5m*+20m—60=0 = m’+4m—12=0
= m=—2,m=6

Vay m=—2,m=6 1a gia trj can tim

(4,0 diém)
2 +4 +1°3 +3 2:4
A sl eXEY Xry—
a) Giai hé phuong trinh: 5x+2 y+3 5
2x+y+1|.13x+y+2] 4

b) Giai phuong trinh: V9—2x+3|[V2x+9—3|=4x

Loi giai
2x+y+1 £+%:4 £+%:4
. n a=2x y A 2 \ a a
a) bicu ki¢n b=3x+y+2 h¢ tré thanh a+b_5 - 1,15
a.b 4 a b 4
1_1
a 4 a=4
1
b
L 2x+y+1=1 x=—4
Ta co: 3x+y+2=1 " | y=11
x=—4

Vay h¢ phuong trinh ¢6 nghiém la: " _ 1



b)

2x+9>0

-9 9
= — <X< T
9-2x2>0 2 2

Diéu kién:
Véi diéu kién trén phuong trinh da cho twong dwong véi phuong trinh:

2x(V9—2x+3|=4x[V2x+9+3) = %9—2x:2x¢=20x+9+3(*)

biata=+v9-2x,b=+v9+2xtacoa,b = 0. Tu (*), ta c6 hé¢ phuong trinh

a=2b+3(1)
a’+b°=18(2)

Thay (1) vao (2) suy ra [2b+3/+b*=18 = 5b°+12b—9=0

b=3/5
b=-3
V61 b=-3 loai
e 108
51 = — 2 = o P :_—
Veibmg = srax=g = 108 T ¥ 20
20
1 . A A —108
Thu lai, phuong trinh ¢6 tdp nghiém S = [2—00]

Céu 4. (6,0 diém) Cho duong tron (O) va duong thing d c¢d dinh ((O) va d khong cod
diém chung). Diém P di dong trén duong thang d , tir P v& hai tiép tuyén PA, PB
(A, B thudc duong tron (O)) PO giao AB tai I. Goi H 1a chan duong vuong goc ha
tir diém A dén duong kinh BC , E 1 giao diém cta hai dudng thang CP va AH .
Goi F 14 giao diém thtr hai cia duong thang CP va duong tron (O). Ching minh
rang
a) PF.PC = PL.PO.
b)E 1a trung diém ciia doan thang AH .

¢) Biém I luon thudc mot dudng cb dinh khi P di dong trén d.



Loi giai

a) Chung minh PF.PC = PL.PO.

+) Xét A AOP vudng tai A c6 Al la duong cao img v6i canh huyén ciia tam giac
= PA’=PI. PO (1).

+) Xét hai tam gidc A AFP va ACAP cé:

R .1
PAF = ACF (cung bang 5 s0 do cung AF)

= A AFP dong dang véi ACAP.

PF . PA o
= or ¢po = PEPC=Pa*(2).

Tu (1) va (2) = PF.PC = PL.PO

b) + Xét hai tam gidc A AHC va APBO c6:
AHC=0BP (. 90°

Mat khac do PO//AC (cung vudng géc voi AB)
= POB=ACB (hai goc dong vi)



Cau 5.

~ A AHC déng dang véi APBO do dé: 52 025 (1),
+) Xét hai tam gidc AEHC va APCB c6:

PCB chung

EHC=PBO ¢ 90°

A L , CH . EH
= AEHC dong dang v6i ACPB do do: B “PB (2).

Do CB = 20B, két hop (1) va (2) ta suy ra: AH = 2EH

hay E 14 trung diém cua AH.

¢) Goi M 1a chan dudng vudng goc ha tir O 1én duong thang d . Goi K 1a giao
diém ciia hai duong thang OM va AB .

Xét hai tam giac AOIK va AOMP c6 goc POM chung, OIK =OMP & 90°

= AOIK dong dang véi AOMP

OK . OI OP.OI
5 — ((—— o ==
op ‘om = OK="om

2

Mit khac OP.OI = OB’ suy ra OK = OB % dinh, K thuoc OM cé dinh suy ra

OM
diem K c6 dinh
Ma OIK & 90° véi moi vi tri cia M
Vay khi M di dong trén d thi I di dong trén dudng tron dudng kinh OK ¢b dinh.
(2,0 diém)
a) Tim nghiém nguyén cua phuong trinh:

2X°y+3xy+y=x"+2x y*+3x+1

b) Cho ba sb thuc x, y, z théa man diéu kién x >0,
5x°=yz. X+y+x=xyz

1+2+/5
5

Chung minh rang: x>
Loi gidi

a)

2x2y+3xy+y:x2+2xy2+3x+1

= [2y=1]x*=x[2y*=3y+3)+y—1=0 (1)

Coi (1) 1a phuong trinh theo an x



, 1 .
+)Neu2y—-1=0< y=5 (loai)
+)Néu2y—1#0 = y#, Tac6 (1) 14 phuong trinh bc 2

A=[-[2y*=3y+3|[ —aly—1/l2y-1]

L2y*=3y+3/—4l2y* =3 y+1]
A=(2y"—3y+3/—4[2y*~3 y+3-2]
=[2y2—3y+3/'—4(2y*—3y+3/+8
Phuong trinh (1) c6 nghiém nguyén
= A 1a sb chinh phuong
Pita=(2y’—3y+3| = A=a*—4q+8=(a—2/+4
A 14 s6 chinh phuong, dit A = k* (k € N), ta c¢6 (a—2/+4 =k’
o K—la—2f=4 < |k+a—2|[k—a+2|=4
Vi (k+a—2|k—a+2)=2k 1a sb chdn, va (k+a—2|lk—a+2)=4 1a s§ chin nén
\k+a—2|valk—a+2) cling 13 s6 chin

\k+a—2|=2

k+a—2|=—2 _
k—a+2|=2

(k—a+2):—2

k=-2

Do do g=—2

hoac

k=2, .
[a=2 hoac

. Véi y=% (loai)

« Vo6iy = 1, ta thay vao phuong trinh (1) dugc phuong trinh x*—2x=0

x=0
x=2

Vay phuong trinh ¢6 nghiém nguyén 1a (x;y) € [(0;1),(2;1)]

xyz
b) Tacd 5x°=yz = 5x’=xyz = X=X

2 3 2 3 2
Ap dung bat ding thirc Cosi 5x°=yz< (y-;z) b w = 5x°< (5X7X)

20X < [5x°—x" = X[5x°—x[" 2 20x% = [5x*—1]—[2V/5]>0

= [5x*=1-2+5)[5x*~1+25/>0



5x°—1-2+/5>0 5x°>1+2+/5
5x2—1+2/5>0 5x°>1-245
5x2—1-2+/5<0 5x2<1+245
5x*—1+2/5<0 5x2<1-2+/5
1+2v5
= 5x* 214245 = x* > 5[

Viay x > —1+2\/§
A



