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Vi+2 Nx+3 2x+44x-4
Vx4l 5-x  x-4/x-5

b) Cho Parabol (P):y = mx*va dudng thang (d): y = 2x—m* (m 1a tham s6, m >0)
Tim gid tri ctia m dé (d)cét (P)tai hai diém phan biét 4va B. Ching minh

PE THI CHINH THUC
Cau 1. (2,0 diem)

a) Rut gon biéu thirc 4=

rang khi d6 hai diém 4 va B nim bén phai truc tung
Cau 2. (2,0 diem)
a) Cho cac so thuc a,b,cthdéa man o’ +b* +c* = ab+bc+ca. Tinh gia tri biéu thue

2021 2022 2023
a b c

+ +
2021 2022 2023
b c a

pP=

b) Tim cac cip s6 nguyén duong (x;y)théa man x* = p» — i3 — % 42

Ciu 3. (2,0 diém)

A . mx—y=3 \ £
a) Cho hé phuong trinh : { (m la tham s0)

2x+my =9

Tim cac gia tri nguyén ctia m dé hé phuong trinh d3 cho c6 nghiém duy nhét ()
sao cho biéu thirc 4 =3x—ynhan gia tri nguyén
b) Giai phuong trinh Vx+3+v2-x-v/6-x—x" =1
Cau 4. (3,0 diém)

Cho ntra duong tron (O;R)duong kinh 4B. Duong thang 4 1a tiép tuyén cua
(O)tai B. Trén cung 4B ldy diém M (M khac 4va B). Tia 4M cét duong thang d
tai C. Goi 71a trung diém cia AM.Tia IO cit duong thing d tai C. Goi I1a trung
diém cta AM.Tia 10 cit duong thing d tai N

a) Chung minh ring tr gidc OBCI ndi tiép

b) Ching minh 47.IC = IO.IN

AN.CE _oR

¢) Goi E 12 hinh chiéu ctia Otrén AN . Ching minh ring

d) Xéc dinh vi tri cia M dé 24M + AC dat gia tri nho nhat
Cau 5. (1,0 diém) Cho cac s0 duong a,b,cthéa man 4a+3b+2c =10
3b+2c+15 4a+2c+15 4a+3b+15

Chung minh ring + + >15
1+4a 1430 1+2c




DAP AN

\/;+2_\/;+3_2x+4\/;—4
Jx+1 5-Jx  x-4Jx-5

Ciu 1. (2,0 diém)

¢) Rut gon biéu thirc 4=

biéu kién: x> 0,x # 25

_\/;+2_\/;+3_2x+4\/;_4_(\/}+2X\/}_5)+(\/}+3)(\/§+1}2x—4«/;+4
x4l 5—Jx x—4dx-5 (J}+1)(J§—5)

o 3x-3 3(Vx+1) 3
C(Van)Wx-5) (r+1)dx-5) Va-s
d) Cho Parabol (P): y = mx’va dudng thing (d):y=2x-m’(m la tham 50,

m>0)Tim gia tri cia m dé ()ciit (P)tai hai diém phan bigt 4va B.
Chirng minh rang khi d6 hai diém 4 va B nam bén phai truc tung

Do m>0nén phuong trinh mx* —2x+m* =0(1)la phuong trinh bac hai 1 an c6

A'=1-m’

bé phuong trinh (1) c6 2 nghiém phan biét thi

A'>0s (1—m)(1+m+m2)>0<:> m <1(dol+m+m’ > 0)

A

Két hop véi diéu kién dau bai ta c6 0<m<1thi (1) c6 2 nghiém phan biét hay (d)
cit (P) tai hai diém phén biét 4, B
2

Theo dinh 1y Vi-etta cé | "™ =705 X, >0;x,>0

xx,=m>0
Nén (d) cit (P) tai hai diém phén biét A va B nim bén phai truc tung
Cau 2. (2,0 diém)
a) Cho céc so thue a,b,cthéa min a* +b> +¢* = ab+bc+ca. Tinh gia tri biéu thirc

2021 b2022 C2023

P

= 22 + 202 + PEDE

Taco:
a’+b*+c* =ab+bc+ca< 2a* +2b* +2¢* —2ab—2bc—2ac =0
(:)(a—b)2+(b—c)2+(c—01)2 =0 a=b=c

a2021 b2022 02023

= P= + + =3

2021 2022 2023
b c a

b) Tim cic ciip s6 nguyén dwong (x;y)théa man x™* = y*? — % _ % 4 2

Ta Cé x2022 — y2022 _y1348 _y674 +2(l)
bat a=x"",b=y"",a,b e 0*ta dugc phuong trinh : o’ =4’ -b*> —b+2
Xét :



@ —(b—1) =0 —b*—b+2-b +3b* +1=2b> —4b+3=2(b—1) +1>0
=a>(b-1)=a>2b < b b ~b+22 5
&b +b-2<05 (b+2)(b-1)<0 (do b+2>b-1)

b+220
:{b_lsoz—ngﬂ
Do be F*=b=1=)y""=1= y=1(do ye 1¥*)= x=1(do x € [I¥)
Vay (xy)=(1)
Cau 3. (2,0 diém)

—y=3
a) Cho hé phuong trinh : {mx 4

(m la tham sf'))

2x+my=9

Tim céc gia tri nguyén ciia m dé hé phwong trinh d4 cho c6 nghiém duy nhat
(x;»)sao cho biéu thirc 4 =3x-ynhén gia tri nguyén

14 - :3 Al \
Taco: {mx YT Tu phuong trinh : mx—y=3< y=mx-3(1)
2x+my =9
Thé y = mx—3vao phuong trinh 2x+my =9ta dugc :
2x+m(mx—3)=9<3x:3n;+9
m +2

3m+9 3m+9 I9m—06
Thay x= vao (1) ta duoc : y=m. —3=
Y m*+2 ( ) ) Y m*+2 m*+2
_3m+9
-2
Vay v6i moi m, thi hé c6 nghiém ’;” *2 Taco:
m_
y_m2+2

3m+9_9m—6: 33

m 42 mr+2 mr+2

Dé A c6 gia tri nguyén thi 33:(m* +2)= m’ + 2 {3;11;33}(do m* +2 > 0) = m & {£1;+3}

b) Gidi phwong trinh Vx+3++v2-x-v6-x-x" =1

Vx+3+~42-x-v6-x—x* =1(-3<x<2)

& \/x+3—1)+(\/2—x—,/(2—x)(x+3))=0

& (x=3-1)(x-2)x+3-1)=0e (Vr+3-1)1-vx-2)=0

- \/x+3:1<:>{x+3=1<:>[x=
Jx-2=1 |x-2=1

Vay phuong trinh co6 tap nghiém S = {-2;1}

A=3x-y=3

_2t
cop @M



Cau 4. (3,0 diém)
Cho nira duwong tron (O;R)dwong kinh 4B3. Dwong thing 4 1a tiep tuyen

cia (0)tai B. Trén cung 4B lay diém A (M khac 4va B). Tia 4AM cit dwong
thang d tai C. Goi 71a trung diém ciia 4M.Tia IO cat dwong thing d tai C. Goi
I1a trung diém cia AM.Tia IO cat dwong thang d tai N

N

e) Chirng minh ring tir gidc OBCI ndi tiép
Do 74 =IM(gt) = OI L AM = ZOIC =90°
Vi (d)la tiép tuyén cua (O) tai B=d L AB=> ZCBO=90°
Xet tit gidc OBCI ¢6 : LOIC + ZCBO =90°+90° =180°
Suy ra tir gidc OBCI ndi tiép
f) Chung minh A7.IC = 10.IN
Xeét AlOAva AICN co :



ZAIO = ZNIC =90° ZI40 = ZINC (vi cung phu v&1 ZACB)

Do d6 AIOA - AICN(g.g) = jg ;g 10.IC = IAIC(dfem)

AN.CE R

g) Goi E 13 hinh chiéu ciia Otrén 4N. Ching minh ring

Do 0Ola truc tam AANCnén CO L ANma OE L AN

Suy ra ba diém C,0.E théng hang

Xeét AABN va ACEN c0 :

ZABN = Z/CEN =90° ZANB chung

_ AB_AN _ ANCE
CE CN CN
h) Xdc dinh vi tri cia M dé 24M + AC dat gia tri nhé nhat

Ap dung bét dang thirc Cosi ta c6 :24M + AC > 2N24M.AC (1)

Ma 4AM.AC = AB* =4R*(2)

Tir (1) va (2) suy ra 2AM + AC > 232.4R*> =4R\2

= AB =2R(dfcm)

Vay 24M + AC dat gia tri nho nhat 1a 4R2 khi 24M = AChay M 1a trung diémAC

Cau 5. (1,0 diém) Cho cac sb dwong a,b,cthoa man 4a+3b+2c=10
Chirng minh r%mg 3b+2c+15+4a+2c+15+4a+3b+15 515
1+4a 1+3b 1+2¢
Dit x=4a+1;y=3b+Lz=2c+1(VOi x,y,2z1a cac s6 duong). Suy ra x+y+z=13
Thi bat déng thirc da cho tré thanh: Cho «x, y,z1a cac $b duong théa man
x+y+z=13. Chimg minh ring :
y+z+13+x+z+13+x+y+l3

215

b y z
Taco:
VT—XJrZ+E 1+Z+E+x+y+13
X x x y y y z z

(2o ZeE 2o e Loy

Ap dung BPT C6 si cho 2 s6 duong , ta co :

XiVso f_lzz,tu’o'ngtu X—i-iz 2;£+£2 2(2)
vy ox Ny zy zx

Talai co:

(x+y+z)(l+l+1]=3+(+y] (y+zj+(x+zj23+2+2+2:9
Xy z y X z Yy z X

1> ? :193(D0 x+y+z=13)(3)

.1
X Yy z x+y+z




Tir (1), (2), 3) ta co : VT > 2+2+2+13.193:15(dfcm)

A 13 , . 1 1
Dau bang xay ra khi x=y=z=133c>a=lg;b=90;c



