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Cau 1. (3,0 diém)
Vx 1

14X —

2 24x

VX+2022  x—2022

Cho biéu thirc: P =
0 bieu thure x+2/x+1 x—1

a. Rt gon biéu thirc P.
b. Tinh gia tri cua P khi x = 26— 153+326+15V3
Céu 2. (4,0 diém)

a. Cho cac s thuc a, b, ¢ thoa mén a # 0 va 2a+3b+6c=0. Chimg minh ring
phuong trinh ax’*+bx+c=0 c6 hai nghiém phan biét x;; X, va tim gia tri nhd
nhat cua biéu thuc |x1—x2‘.
b. Tim céc cdp nghiém nguyén duong (x;y) thdéa man phuong trinh:

X+y +2(1+y)x=14y—1
Céu 3. (2,0 diém) Giai phuong trinh: V2x—3-4=3(x—V4x+1]

3+y3—xy2=1
X'+yt=dx+y

Cau 4. (3,0 diém) Giai hé phuong trinh: :
Ciu 5. (6,0 diém)

Cho ntra dudng tron duong kinh BC = 2R 1a diém di dong trén nira duong tron
d6. Goi D 1a hinh chiéu vudng goc cta A 1én BC va M, N lan luot 1a tAm dudng
tron ndi tiép cac tam gidc ABD, ACD.

a. Chimg minh: CN vudng géc vo1 AM.

b. Chirmg minh: ADMN va ADBA 14 hai tam gidc dong dang.

¢. Goi d 1a dudng thang di qua A va vudng goc voi MN. Chirng minh rang: d
ludn di qua mét diém cb dinh.

d. Tim vi tri cua diém A dé doan MN c6 do dai 16n nhat va tinh do dai 16n nhat
doé theo R.

Cau 5. (2,0 diém)

Cho x 1a s6 thyc tity ¥. Tim gié tri 16n nhét cua biéu thic:

x+1 +x+1

Q=Te3 V1e3 2




HUONG DAN GIAI
Cau 1. (3,0 diém)
Vx 1

1+

2 24x

VX+2022  x—2022

Cho biéu thirc: P =
0 bieu thure x+2/x+1 x—1

a. Rt gon biéu thirc P.
DPKXD: x#0; x#1

VX+2022  x—2022
x+2vx+1 x—1

(1+£+
2

1
24x

C[(Vx+2022)(Vx—=1)  (Vx=2022)(Vx+1) | 2V/x+Vx+1
Wx+1P(Vx=1)  [Wx+1f(Vx-1) 2+/x

2021

Cx-1

b. Tinh gia tri ciia P khi x = 326 —153+326+15V3
x=1326-153+726+15+3
=3/8+18-12V/3-33+8+18+12V3+3\3
= %/23+3.22\/§+3.2.(\/§)2+(\/§)2
= Vl2—v3/+i[24+3f
=2-/3+2+v/3=4
Thay x =4 (t/m BXXD) vao P, ta duoc:
= 7\/22511 =2021
Céu 2. (4,0 diém)
a. Cho cac s thuc a, b, ¢ thoa min a # 0 va 2a+3b+6c¢=0. Chimg minh ring
phuong trinh ax’+bx+c=0 ¢ hai nghiém phan biét x;; X, va tim gia tri nhé
nhit cta biéu thic |X1—X2‘-
2a+6¢

_ 4a’+12 _ 3a°+(a+6¢f
9 9
do d6 phuong trinh luén c6 hai nghi¢m thyc phan biét x;; x,.

2
A=b’-4ac = —4ac >0

X1+X2:—

Theo Viet ta co g , khi do
X{.X,=—
a
b’~4ac 1 4a°—12ac+36¢’
(xl—xz) [x1+x2) 4x,.X,= —— == 5
9 a
1 ) 1 c
=—.|l6t— > = t==
3 [(Gt 1] +3]_ 3,O’day "



b=—a
A . 1. ,
Vay |x1—x2|m1n =73 khi 6¢ = a, tuc C:%
b. Tim cac cdp nghi¢m nguyén duong (x;y) théa man phuong trinh:
X+y +2(1+y)x=14y—1
Dé phuong trinh ¢6 ngiém nguyén thi A ':('x—7]2—(x2+2x+ 1]
(—16x+48=16(—x+3)
1a s chinh phuwong = [izg
x=3 thé vao ta dugc y*—8 y+16=0 = y=4

x=2 thé vao ta dugc y’=10y+9=0 « {y:l

y=9
Céu 3. (2,0 diém) Giai phuong trinh: V2x—3—4=3(x—V4x+1]
DbKXD: x > %

V2x—3—-4=3(x—V4x+1)
= 2Y2x—3—-8=6x—6v4x+1 (nhan hai vé cho 2 161 chuyén vé ta duogc)
= 2V2x—3-8—-6x+6V4x+1=0
= (\/4x+1—3)2+(\/2x—3—1)2:0
v4x+1=3
= X =

Vay nghiém cua phuong trinh 1a x =2

3+y;_xy2:1

n R e o A 3 . X
Cau 4. (3,0 diém) Giai hé phuong trinh: 4x*+y'=dax+y

Y -1=xy’—x’ _ y —1=xy’—x*(1)
4x* —4x+y'—y=0  |ax'—dx+ylxy’—x*|=0(2)
Giai pt (2)

4x4—4x+yhy9—xﬂ20
= 4x(xa—ﬂ+ywﬁy%—xﬂ:0
= xylx—yllx=3y|=0
x=0
y=0
X=y
x=3y

Ed

+) x=0 thé vao suyray =1
+) y=0 thé vao suy ra x = 1
+) x=y thé vao suy ra x’=1suyrax=y = |

x:3ﬂj4

£ s 25

+) x=3y thé vao suy ra .
_3 1

Y=\25

Cau 5. (6,0 diém)



Cho nira duong tron dudng kinh BC = 2R 14 diém di dong trén nira dudng tron
d6. Goi D 14 hinh chiéu vudng goc cta A 1én BC va M, N 1an luot 1a tim duong
tron ndi tiép cac tam giac ABD, ACD.

A

E

a. Chung minh: CN vudng géc voi AM.

Kéo dai AM, AN cét BC tai F, G. Ta c6 AFC = ABC + BAF

= DAC + DAF = FAC = AAFC cantai C = CN 1a trung tryc cua AF,
tac CM L AM

b. Chirmg minh: ADMN va ADBA 14 hai tam gidc dong dang.

|Nap=Lpac=1pBa=DBEM
Ta cod 2 2 = AAND # ABDM

ADN =45°=MDB



DN _ DA
DM DB
DDM
ADB

= ANDA ~ AADB.

¢. Goi d 1a dudng thang di qua A va vudng goc voi MN. Chirng minh rang: d
luén di qua mot diém cb dinh.

Goi I 14 giao diém ctia BM va CN suy ra I 13 tim duong tron ndi tiép tam giac
ABC.

Mait khac theo cau trén ta c6 ¢ LAM, tuong tu I LAN, tic I 1a tryc tdm tam
gidac AMN , do d6 dudng thang di qua A vudng goc véi MN chinh 1a duong
thang AL

Goi E 1a giao diém cua Al v6i duong tron dudng kinh BC khi d6 E 1a chinh
gitta cung BC khac phia

voi diem A , tie E ¢6 dinh.

Viy d ludn di qua diém E ¢ dinh.

d. Tim vi tri cua diém A d€ doan MN c6 do dai 16n nhat va tinh do dai 16n nhat
do theo R.

Ta c6 CI 1a trung truc AF = [FG = IAC = 45°, tuong ty IGF = 45° tic FIG
vuong can tai [ hay F, M, I, N, G thudc duong tron duong kinh FG.

Goi P 1a trung diém cta FG khi d6 MPN = 2MFN = 90°, ttc AMPN vuong tai

P=>MN=@PM:§FG

Mit khac FG = BG + CF —(BC = BA + CA —(BC < y2(BA*+CA?|- BC
=2R(V2-1)

Do d6 MN < RV2(v2-1), tirc MN,,,, = R(2—+2) khi AB = AC, tiic A 13 diém
chinh gitra chung BC.

Ciu 5. (2,0 diém)

Cho x 14 s thyc tuy y. Tim gia tri 16n nhat cta biéu thuc:

_ x+1 +x+1
Q=T +3 Vie32

Du doan dat Q=2 tai x = 1. Chti § Qs khi x > 0. Ta co




+1
Q:\/TX —+1 Z(x+1)(¢x2+3+\/1+3x2)<(x+1)(2ﬁVx2+1)
RN V31432 301434
(x+1)Vx’+1 L
V3414357 V2

= 2(x+1P(x%+1)<[x*+3)[1+3 %

Ta s€ chimg minh

= 0<(x—1/

Vay Que =2 khix = 1



