Cau 1.

Cau 2.

Cau 3.

Cau 4.

Cau 5.

DE 80
(4,0 diém)
a) Cho x, y 13 cac s6 tur nhién sao cho x*+ y*+2xy+x+3 y+2 1a mot s6 chinh phuong.
Tinh gia tri ctia biéu thitc S = 5x—5 y+2022
b)Cho a, b, ¢ 1a cac s6 tu nhién théa mdn a + b + ¢ = 30. Tim du cua phép chia
a’+b’+c’+2022 cho 30
(4,0 diém)
a) Cho parabol (P): y=3x* va duong thang (d): y=(10—4m)x—3m—7 (m la tham
s0). Tim céc gid tri nguyén ctia m dé (P) cit (d) tai hai diém phan biét c6 hoanh d6 1a
cac s6 duong.
b) Giai phuong trinh (2 x+1)V4 x*—4x+3=4x7+1
(4,0 diém)

N A 5 ~ 2 , < R Ja
a) Cho x 1a so0 thyc thoa man 3 SX< 2. Rut gon bicu thirc

T =V3x+2+4/3x—2+3x+2—4y3x—2

b)Cho a, b, ¢ 1an luot 1a d6 dai cac canh ciia mot tam giac va thod man

a+b+c=1. Tim gia tri nhé nhat ctia biéu thirc

M =27 (az+b2+cz)+108 abc

(4,0 diém)

a) Cho tam giac ABC vudng tai A c6 trong tam G va BD la dudng phan gidc cua goc
ABC(D thudc canh AC). Biét GDC = 90°. Tinh ABC

b) Cho hinh vuong ABCD. Goi M, N lan luot 1a trung diém cta cac canh AB va BC,
E 1a giao diém cua CM va DN. Ching minh tam giac AED cén.

(4,0 diém) ‘ 7 -

a) Cho diém A nam ngoai duong tron (T), tdm O. Tur diém A v€ cac tiép tuyén AB,

AC voi (T) (B va C 1a céc tiép diém). Goi M la trung diém cua AB, CM cat (T ) tai
. CD.CM

diém D (D khac C). Tinh BC?

b) Cho tam giac ABC (AB < AC) co trong tam G va c6 dién tich bang 2022. Xét

duong thang d thay doi di qua diém G va cat cac canh AB, AC cua tam giac ABC

lan luot tai D va E. Tim gia tri nho nhat cta tong dién tich cac tam gidc BDE va

CDE.




Cau 1.

Cau 2.

HUONG DAN GIAI

(4,0 diém)
a) Cho x, y 13 cac s6 tu nhién sao cho x*+ y*+2xy+x+3 y+2 1a mot sd chinh phuong.
Tinh gi tri cta biéu thie S = 5x—5 y+2022

Loi giai
Dit M = x’+y*+2xy+x+3 y+2
Taco: M> x’+2xy+y” = M>[x+y[’.
MaM < x’+y’+4xy+dx+4 y+4 = M> [x+y+2).
Ta lai co: (x+y).[x+y+1].(x+y+2[" 14 cac sd chinh phuong lién tiép
SuyraM = [x+y+1] = x—y=1
Do @6 S =5x—5y+2022=2027
b)Cho a, b, ¢ 1a cac s6 tu nhién théa man a + b + ¢ = 30. Tim du cua phép chia
a’+b°+c°+2022 cho 30

Loi giai
Tacéa’—a=a(a*~1)=(a—1)a(a+1)(a’+1)
Do (a—1)a(a+1)chiahét cho2va3,ma(2;3)=1nén
(a—1)a(a+1)chiahét cho6
Néu a chia hét cho 5 dugc du 1; 0; 4 thi (a—1)a(a+1)chiahét chos5.
Néu a chia hét cho 5 duoc du 14 2 thi a®+1=(a—2)(a+2)+5chia hét cho5.
Néu a chia hét cho 5 duogc du 1 3 thi a®+1=(a—3)(a+3)+10 chia hét cho5.
Do (5;6) = 1 nén a°—a chia hét cho 30; tuong tu b°—b; ¢®—c chia hét cho 30.
Khi d6: a’+b°+¢ ¢® +2022 = (a’—a) + (b°—b) + (c’—c) + 68.30 + 12
Vay du ctia phép chia a’+b°+( ¢ + 2022 cho 30 1a 12.
(4,0 diém)
a) Cho parabol (P): y=3x* va duong thang (d): y=(10—4m)x—3m—7 (m la tham
s0). Tim céc gia tri nguyén cua m dé (P) cit (d) tai hai diém phan biét ¢6 hoanh d 1a
cac s6 duong.

Loi giai
Hoanh d¢ giao diém cta (P) va (d ) 1a nghiém ctia phuong trinh

3x’=(10—4m)x—3m—7



= 3x°=2(5—-2m)x+3m+7=0 (*)

Yéu cau bai toan dugc thoa khi (*) ¢6 hai nghiém phan biét déu duong. Diéu nay

xay ra khi
Am*°—29m+4>0 |4m*—29m+4>0
A'>0 3m+1 -7
> _
P>0 - 3 0 - m> 3
$>0 2(5-2m)_ 2
3 2

Am°—29m+4>0(1)
1 Zlem<2(2)
3 2

Do m nguyén nén tr (2) suyram=—-2,m=—1,m=0,m=1,m=2
Lan lugt thay m = —2,m=—1,m=0,m=1,m=2 vao (1) ta thiy m = —2,m=—1,m=0
thoa man. Vay m = —2,m=—1,m=0 14 c4c gia trj cdn tim
b) Giai phuong trinh (2x+1)v4 x*— 4 x+3=4 x*+1
Loi giai
Diéu kién: 2x + 1 >0

Phuong trinh da cho tuong duong véi

2x\Vax —4x+3+V/ax—4x+3=(Vax’—ax+3[ +4x—2
o (Vax—ax+3]—Vax—ax+3-2-2x[Vax’—ax+3-2|=0
= V4x —4x+3-2|/|[Vv4x —4x+3+1-2x)=0

Vax’ lVax’ |

VAx*—4x+3=2
Vax*—4x+3=2x—1

& . 1i 2 9 A c A
VOiVax’ —4x43=2 = 4x°—4x—1=0 = x={, 2\/7 (thoa diéu kién)

. -1> . A A
Véivax’—4x+3=2x—1 = 2X3:11 0 phuong trinh v6 nghi¢ém

142
2

Vay phuong trinh da cho c¢6 nghi¢m la x=¢

Céu 3. (4,0 diém)

wInN

a)Choxla s6 thuc thoa man = < x < 2. Rat gon biéu thire



T=13x+2+4v/3x—2+3x+2—4/3x—-2

Loi giai

Taco: T=13x+2+4V3x—2+y3x+2—4/3x-2
=J[V3x—2+2/+/[\3x—2-2
= |V3x—2+2|+[V3x—2-2|
=\3x—2+2+ [V3x—2-2|

Do % <x<2nén+v3x—2-2<0

Vay T=+v3x—2+2+2—+v3x—2=4

b)Cho a, b, ¢ 1an luot 1 do dai cic canh ciia mot tam giac va thod man

a+b+c=1. Tim gia tri nho nhat cta biéu thic
M= 27(az+b2+c2)+1080bc
Loi gidi
Taco: a*—|b—cf<da® = l[a—b+c|la+b—c| <d®
Tuong tu [b—a+c|(b+a—c| <b’*; [c—a+b|(c+a—b| <’
Tir d6 suy ra abc=|a+b—c|(b+a—c|c+a—b|. Pang thirc xay ra khi va chi khi a = b
=c.
Doa+b+c=1néntaco
abc>(1-2a|(1-1b|[1-2c|=1-2(a+b+c)+4(ab+bc+ca)—8bc

= abc> _?1 + %(ab+bc+ca]

Khi d6: M > 27|a+b+c|*—54|ab+bc+ca)—12+48(ab+bc+ca)
Hay M >15—6ab+bc+cal
Ta lai c6: la+b+c[ >3(ab+bc+cal. Pang thic xay ra khi va chi khi

a=b=c

Suy raM >15—2la+b+c[’=13; M=13khia=b=c¢ :%

Vay gia tri nho nhit cta biéu thae M 14 13.
Céu 4. (4,0 diém)
a) Cho tam giac ABC vudng tai A ¢o trong tdm G va BD la duong phan giac cua goc

ABC(D thudc canh AC). Biét GDC = 90°. Tinh ABC



Loi giai

Pit M 14 trung diém ciia BC va E 1a trung diém cua AG.
Do ED=2 AG nén AEAD cén tai E, suy ra EDA = EAD (1)

1 . —_— —
Do AM==BC nén AMAC can tai M, suy ra MAC = MCA (2)

2
DA EA 1
Tir (1) va (2) suy ra EDA = MCA. Khi ¢6 ED//MC = DCEM 2
T AB _ DA AB 1.
Do tinh chat phan giac, ta co BC - DC .Suy ra 5~ BC hay ABC = 60

b) Cho hinh vuéng ABCD. Goi M, N lan luot 1a trung diém cta cac canh AB va BC,
E 1a giao diém cia CM va DN. Chtng minh tam giac AED can.

Loi giai



Cau 5.

B N C

Pit P 14 trung diém ctia CD, H 14 giao diém cua AP va DN.

Ta cd: tir giac APCM 1a hinh binh hanh (AM = CP va AM//CP) nén PH//CE.

Suy ra PH 1a dudng trung binh cua tam giac CDE hay H 13 trung diém cua DE .

Do d6 AH la dudng trung tuyén cua tam giac AED. (3)

Ta lai c6: PAD = NDC (Vi APAD = ANDC)

Ma PAD + APD = 90°

Suy ra NDC + APD = 90° hay AH L DE (4)

Tir (3) va (4) suy ra AAED c6 AH vira 1a trung tuyén vira 13 dudng cao nén AAED
can tai H)

(4,0 diém)

a) Cho diém A nam ngoai dudng tron (T), tim O. Tir diém A vé cac tiép tuyén AB,
AC v6i (T) (B va C 1a cac tiép diém). Goi M 1a trung diém cua AB, CM cit (T ) tai

CD.CM
BC’®

diém D (D khéc C ). Tinh



Loi giai

(1)

C

Pit E 1a diém dbi xing cua C qua M .
Do ACE = BEC (BCAE 14 hinh binh hanh) va ACE = CBD (cung chan cung CD)
Suy ra CBD = BEC hay ACBD dong dang ACEB

- BC _CD_, BC’=CD.CE = BC’=2CD.CM =

EC ~— CB

CD.CM
BC’®

_1
2
b) Cho tam giac ABC (AB < AC) c¢6 trong tam G va co6 dién tich bé“mg 2022. Xeét
duong thiang d thay doi di qua diém G va cit cac canh AB, AC cua tam giac ABC
lan luot tai D va E. Tim gia tri nho nhét cua téng dién tich cac tam gidc BDE va

CDE.



Loi giai

Pit M 1a trung diém cua BC. Ké BI, CK cung song song v6i d (I, K thuoc AM ). Ké
BP, AH, MT, CQ cung vudng goc void ( P, H, T, Q thudc d ); dt: dién tich.
Ta c6: AMIB = AMKC nén MI = MK

T lai cg. AB | AC , AL  AK  AM-S+AM+MK  2AM ,
alalco-4p " AE “AG T AG AG AG

3

Khi d6: dtABDE + dtACDE = 5 DE(BP+CQ) = DE.MT = 5 DE.AH = dtAADE

dt A\BDE+dt N\CDE AD AE

Suy ra dt A ABC " AB " AC
,AB AC 1[AB_ACV 9 .. L, . . .....AD _AE
MaAD " AE 53 (AD+AE)—4dangthu:cxayrakhlvacmkhl AB -~ AC
dt ABDE+dt ACDE _ 4 2696
Suy ra dt A ABC 23 = dt A BDE+dt A CDE > 3

2696 ... AD AE
Hay dt A BDE+dt A CDE = 3 khlAB =AC

hay d//BC

2696

Vay gia tri nho nhit cta tong dién tich cac tam giac BDE va CDE bang 5






