PE 73
HSG TOAN 9 TINH QUANG BINH 23-24

Céu 1. a) Cho biéu thirc x = ¢5+m\7§\/5_ \/i. Tinh gia tri ctia biéu thirc

_ 2019 , _ 2021|2023
P—(1—7x +X )

b) Cho cac s thuc duong x, y, z thoa man x + y+ z = xyz. Tinh gid tri cla

biéu thirc
Q:L\/(1+y2)(1+z2) +_1\/(1+22)(1+x2) +_1\/(1+x2)(1+y2)
yz 14+x° zX 1+y’ Xy 1+y?

Céu 2. Trén mit phang toa dd Oxy , cho hai diém A(6:0), B(0;—3) va dudng

, . 5
thing (d) c6 phuong trinh y=—(m+2)x+2m+2 (m 1a tham s6, m #—2, m#—-

a) Tim toa d0 giao diém cta hai dudng thiang (d) va AB
b) Tim c4c gia tri cia m sao cho duong thing d chia tam gidc OAB thanh
hai phan c6 dién tich bang nhau (O 14 gdc toa dd)
Céu 3. Cho duong tron (O;R) va diém A nam ngoai dudng tron sao cho OA =
2R. Tir diém A ké hai tiép tuyén AM, AN va cat tuyén ABC véi duong tron
(0), (MN la cac tiép diém va AB < AC < 3R). Goi I 1a trung diém cua BC, T
1a giao diém cua NI va duong tron (O) (T khac N).
a) Chung minh tam giac déu
b) Chirng minh rang dudng thang MT song song véi duong thang AC
¢) Cac tiép tuyén ctia dudng tron (O) tai B va C cit nhau ¢ K. Chting minh
rang ba diém K, M, N thing hang
Ciu 4. Cho cac s6 thyc duong x, y, z théa man

1 +1 +1
X+y y+z z+x

>2022

Tim gia tri nho nhat cua bi€u thirc

pP= \/y2+3x2 +\/zz+3y2 +Vx*+37°
Xy vz zX

Céu 5. a) Tim cé4c cip s6 nguyén (x; y) théa min phwong tinh

(x—y—1)(x+1—y)+6xy+y°(2—x—y)=2(x+1)(y+1)



b) Cho 2022 diém phan biét A, A,,..., Ay trén mat ph:flng. Chtrng minh
rang trén duong tron cd ban kinh R = 1 bat ki déu ton tai diém M sao cho
MA+M A, +...+ MA,,,>2022




HUONG DAN GIAI

Ciu 1. a) Cho bidu thirc x = JS”%’;S_ V2L Tinh gif tri cita biéu thitc

_ 2019 , _ 2021|2023
P=1-7x"+x )

b) Cho cac s thuc duong x, y, z thoa man x + y+ z = xyz. Tinh gié tri cla

biéu thirc
Q:id(lwz)(mﬂ 1 J(HZZJ(HXZ) “ \/(1+X2)(1+y2)
2l lext 1+y" Xy 1+
Loi giai
a) Ta co x = V5+21+y5-v21 _ J10+2/3.4/7+V10-23.47
V2 2
BT VT VB _ BeTeT-3 _
2 2
= x’=7
Khido P = (X2021_7X2019+1)2023:[X2019(X2_7)+1r°23
=(0+1}2023:1
VayP=1
N - X . i +_1 i _
b) Tu gid thiétx + y+z =xyz = > 2 +zx 1
Ta co 1+x*=x Li|=pte Lt 1
' x> Xy yz zx
(-,XZ l+l l+l
x yl\x z
_ xz(X"‘Y)(X"'Z) _ (x+y)(x+z)
X’ yz vz
Do d6 1+x2=m
yz
HOé,n tOén tu‘o’ng tlI 1+y2 — M; 1+ZZ — (Z+X)<Z+Y)
\ Xz Xy
Ta cb: (1+zz)(1+x2) _ (y+x)(y+z) (z+x)(z+y) _ (x+y)(x+z)
' 1+_y2 XZ ) Xy ’ yz
_ x4yP
==
_go L [ieylnsg e a1 41 (1eal1y?
2 2

yz 1+x
1 z+y +1 x+z+i
yz o X zIx 'y Xy

Vay Q=2
Cau 2. Trén mat phang toa dd Oxy , cho hai diém A(6;0), B(0;—3) va duong

. x 5
thiang (d) c6 phuong trinh y=—(m+2)x+2m+2 (m 1a tham s6, m #—2, m#—2



a) Tim toa d6 giao diém cua hai dudng thing (d) va AB
b) Tim c4c gia tri cia m sao cho duong thang d chia tam gidc OAB thanh
hai phan c6 dién tich bang nhau (O 1a gdc toa do)
Loi gidi
a) Goi phuong trinh dudng thing AB c¢6 dang y=ax+b
Vi duong thang AB di qua A(6;0), B(0;—3) nén ta c¢6 hé phuong trinh

6a+b=0 _ a:%
Oa+b=-3 b=—3

Viy phuong trinh dudng thang AB 1a: y =%X -3

Hoang d¢ giao diém cua hai duong thang (d) va AB la nghiém cua
phuong trinh

—(m+2)x+2m+1=%x—3

= (2m-5)(x—2)=0

= x—2=0(do m?f—%)

= x=2

Thay x=2 vao phuong trinh y=%x—3 ta dugcy = -2

Vay toa d¢ giao di€m cua hai duong thang (d) va (AB) 1a M(2; —2)

b) Ta c6 duong thang (d) giao voi tam gidc OAB tai canh OA hoac OB
Sons = %.OA.OB = %.6.3 =9 va Soan = %.2.6 =6> %SOAB

Do Soan > Soas nén dudng thang (d) chia tam giac OAB thanh 2 phan ¢6

dién tich bang nhau khi (d) ct canh OA tai C( 2 m+ 22 0)
1 9
Khi d6 ta c6 Sauc = 2SOAB 5
—2m+2 9
- 5.2.AC—— AC——<=» 6— 5 =5 = m=2(m)
Vaym=2

Céu 3. Cho duong tron (O;R) va diém A nam ngoai duong tron sao cho OA =
2R. Tur diém A ké hai tiép tuyén AM, AN va cat tuyén ABC voi duong tron
(0), (MN la cac tiép diém va AB < AC < 3R). Goi I 1a trung diém cua BC, T
1 giao diém ctia NI va duong tron (O) (T khac N).

a) Chimg minh tam giac déu
b) Ching minh rang duong thang MT song song v0i duong thang AC
c) Cac tlep tuyén ctia duong tron (O) tai Bva C cit nhau ¢ K. Chting minh
rang ba diém K, M, N thiang hang
Loi giai



a) Ta c6 AM = AN (tinh chat 2 tiép tuyén cat nhau) = AAMN can tai A

mésinm=a=%=> MAO = 30° = MAN = 60°
Suy ra AMN 1 tam giac déu

b) I 1a trung diém cua BC = OI L BC

Ta c6 AMO = ANO = AIO = 90° = 5 diém A, M, I, O, N cung thudc

duong tron duong kinh AO

~ ti gidic AION ndi tiép = AIN = AON ma MIN = 5 MON = AON

= AIN = MIN = MT//AC

¢) Ta c6 OI L BC va OK L BC (tinh chat 2 tiép tuyén cat nhau) = O, I, K
thang hang

Goi H 1a giao diém ciia MN va OA = OA L MN tai H (1)

Ap dung hé thire luong cho cac tam giac vuong OAN va OCK ta co



OH.OA=ON’=R’_, B OH _OK
or.0k=0c*=g>  OHOA=OLOK =5 =5,

Két hop véi goc O chung = AOHK AOIA (c-g-c)
= OHK = OIA= 90°

Suy ra KH L OA tai H (2)

Tir (1) va (2) suy ra K, M, N thang hang (dpcm)

Cau 4. Cho céc sb thuc duong x, y, z théa man

1 +1 +1 52022
X+y y+z z+x
Tim gi4 tri nh6 nhit cua biéu thic
pP= \/y2+3x2 +\/zz+3y2 +Vx*+37°
xy yz zx
Loi giai

. .1 111 1
Nhan xét: Véi m, n > 0 thi < _(_..._)
m+n  4\m n

Ap dung nhén xét ta co

e L FL #L _1(1 1)+1f1 1) 1011
x+y y+z z+x 4\x y| 4\y z) 4\x z
SN s s BT
Xy z
Ap dung bat dang thirc Bu-nhi-a Cop-ski ta c6
Vy'+3x¢  V(y'+3x°)(143) _ y+3x . 1 +3 0
Xy 2xy 2xy  2x 2y
_sz+3y2 1 +3
Tuong tu: T > 2y 2z (2)
x*+3z° _ 1 +3
ZX > 2z X (3)
A 1. 1.1
Cong (1),(2),3)=P=2 ;+;+; > 8088
D’( €69 2 kh' —_ _ — 1
au“="xayrakhix=y=z=1279
Vay gia tri nho nhat cta bicu thuc P bang 8088 kh1x=y=z=ﬁ

Céu 5. a) Tim céc cip sd nguyén (x; y) théa man phuwong tinh



(x—y—1)(x+1—y)+6xy+y°(2—x—y)=2(x+1)(y+1)
b) Cho 2022 diém phan biét A;,A,,..., Ay, trén mit phang. Chimg minh
rang trén duong tron c6 ban kinh R = 1 bat ki déu ton tai diém M sao cho
MA +M A,+...+ MA,,,>2022
Loi giai
a)Tacd (x—y—1)(x+1—y)+6xy+y*(2—x—y)=2(x+1)(y+1)

o (x—y[—1+6xy—y*(x+y—2)=2xy+2(x+y)+2

o (x+y=2(x+y)=y*(x+y—2)=3

= (x+y=2)(x+y-y’)=3

Do x, y nguyén nén dan dén céc truong hop sau

O D
)| S
OGRS AP ety
Hey e e

Vay cac cip s6 nguyén (x; y) thoa man bai toan 1a (3; 0), (3;2), (7, —2),
(—1;2),(3;-2), (-1;0)
b) Goi M, M, 1a dudng kinh ctia dudng tron bat ky co ban kinhR =1 = M, M,
=2
Tach: M,A, + M,A, >M, M, =2
M,A,+M,A,>M,M,=2

M, Ay + MyAyypy 2M M, =2

Suy ra

(M, A+ M, Ayt o+ M, Aggy |+ M, A+ M, Ayt .+ M, Ay, > 4044

Suy ra trong 2 téng M, A+M, A+ .+ M, Ay, va My A+ M, A+ + M, Ayyy €O
044

it nhét 1 tong = 2224 — 2020

Khi d6 ta chon M =M, hoac M =M,



suyra MA+MA,+..+ M A,y,,>2022

Bai toan dugc chimg minh




