Tinh Quang Binh

SO GIAO DUC VA PAO TAO KY THI CHQN HQC SINH GIOI TiNH LOP 9
QUANG BINH NAM HOQC 2021 - 2022
DE CHINH THUC M6n thi: TOAN
Bai 1. a) Cho x = V5421 + 521 . Tinh gia trj cua bidu thic P = (1-7x2% + x2*2)™"

N

b) Cho cac sb thuc duong X, Y,z thoa man X+ Yy +z = xyz. Tinh gia tri caa biéu thic

=i\/(1+y2)(1+22)+i\/(1+22)(1+><2)+i\/(1+x2)(1+y2)

yz 1+ X X 1+y? Xy 1+ 7°

Bai 2. Trén mit phang toa dd OXy, cho hai diém A(6;0), B(0;-3) va duong thing (d) c6 phuwong trinh

y =-(m+2)x+2m+2(m latham s, m=-2,m ¢_gj

a) Tim toa d6 giao diém cua hai duong thang (d) va AB

b) Tim cac gié tri cia m sao cho duong thang d chia tam giac OAB thanh hai phan c6 dién tich bang

nhau ( O 1a goc toa do)
Bai 3. Cho duong tron (O;R) va diém A nidm ngoai dudng tron sao cho OA=2R. Tir diém A ké hai
tiép tuyén AM, AN va cat tuyén ABC véi duong tron (O)(M, N 14 céc tiép diém va AB < AC <3R).
Goi | 1atrung diém cua BC,T 1a giao diém cua NI véi duong tron (O)(T khéc N )

a) Chtng minh rang tam giac déu

b) Chang minh rang duong thing MT song song véi duong thing AC

¢) Céc tiép tuyén cua duong tron (O) tai B va C cat nhau & K . Chang minh rang ba diém K, M, N

thang hang.

Bai 4. Cho cac s6 thuc dwong X, Y,z thoa man ! + 1 + ! > 2022
X+y Y+Z Z+X

\/yz +3x° +\/zz+3y2 +\/x2 + 322
Xy yz X

Tim gié tri nho nhat cua biéu thiac P =

Bai 5. a) Tim cac cap s6 nguyén (x;y) thoa man phuong trinh
(X—y=D(X+1-y)+6xy+ Yy’ (2—x—-y)=2(x+D(y+1)

b) Cho 2022 diém phan biét A, A,,..., A, trén mat phang. Chiang minh rang trén duong tron c6 ban
kinh R =1 bét ki déu ton tai diém M sao cho MA +MA, +...+MA,,,, > 2022

—-Hte-r




HUONG DAN GIAlI
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b) Cho cac sb thuc duong X, Y,z thoa man X+ Y+ z = xyz. Tinh gia tri caa biéu thic

5 J(HyZ)(WLi J(1+22)(1+x2)+i J(1+x2)(1+y2)

Bai 1. a) Cho x

. Tinh gid tri cuia biéu thirc P =(1-7x** + xml)2023

1+ %2 X 1+y? Xy 1+ 7°
Loi giai
2 Ta o6 X=J5+JZ #5421 _y10+243-47 +410-24347
N 2
_ (3:+47) +\/(ﬁ_\/3)72 :\/§+\/7+\/7—\/§:\/7
2 2
=>x=7

Khi d6 P =(x** ~7x° +1)" = [ (¢ - 7)+ qzozs 041 =1

Vay P=1
1

b) Tir gia thiét x+y+2z = xyz ity
Xy yz

Taco 1+x2=x2(i2+1]=x2(i2+i+i+ij:xz(lJrij(iJrlj
X XXy yz X x yNx z

2 X Y)(X+ ) _(x+y)(y+2)
x’yz yz

(x+y)(x+2)
yz

Do d6 1+ x? =

Y+ +2) .1, 2 (2+X)(2+Y)
Xz Xy

Hoan toan tuong tu 1+ y* =

(L+y))(1+2°) (y+x)y+2) @+x)(z+y) . (x+y)x+2) _ (2+Y)?

1+ X2 Xz ' Xy ' yz X2

(1+ ZZ)(1+ X2) _ (x+ 2)2

Ta co:

(1) (1Y) (xay)?

Bién doi tuong ty ta co Iy 7 va Ti 52 ="
0. \/(1+ yz)(l+ 22) +i\/(l+ 22)(1+ x2) +i\/(l+ xz)(1+ y2)
yz 1+x° X 1+y? Xy 1+7°

(z+y / X+Z /(x+y

1 z+y 1 x+z 1 X+y(d0xyz>0)
yz X zx y xy z




_2(x+y+z)
Xyz

2

Vay Q=2
Bai 2. Trén mit phang toa dd OXy, cho hai diém A(6;0), B(0;-3) va duong thing (d) c6 phuong trinh
y=—(M+2)x+2m+2 ( m latham s6, m=—-2,m ;t—gj

a) Tim toa d6 giao diém cua hai duong thang (d) va AB

b) Tim cac gié tri cia m sao cho duong thang d chia tam giac OAB thanh hai phan c6 dién tich bang
nhau ( O la goc toa do)

Lo giai
a) Goi phuong trinh dudng thang AB c6 dang y =ax+b
Vi duong thang AB di qua A(6;0), B(0;—3) nén ta c6 hé phuong trinh

{6a+b:0 a:i
2

a+b=-3"
atD==2" lp=-3

Vay phuong trinh duong thang AB 1a: y = % X—3
Hoanh d6 giao diém cua hai duong thang (d) va AB la nghiém cua phuong trinh
1
—(m+2)x+2m+2:5x—3
< (2m-5)(x-2)=0
5
= Xx—-2=0 (do m;t—E)
& X=2
Thay x=2 vao phuong trinh y = % x—3 tadugcy =-2

Vay toa do giao diém cua hai duong thang (d) va (AB)la M (2;-2)
b) Ta c6 duong thiang (d) giao véi tam gidc OAB tai canh OA hoic OB

Soxs =%.OA.OB =%.6.3= 9 VA Sou =%.2.6 =6> %SOAB

DO Souy > Sous NEN duong thang (d) chia tam giac OAB thanh 2 phan c6 dién tich bang nhau khi

(d) cat canh OA tai C(2m+2;0]
m+2

Khido taco S, :%SOAB :%

oloac=doac-dae M2 9
2 2 2 m+2

< m=2(tm)




Vay m=2.
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Bai 3. Cho duong tron (O;R) va diém A nam ngoai duong tron sao cho OA=2R. Tir diém A ké hai
tiép tuyén AM, AN va cat tuyén ABC véi duong tron (O)(M, N Ia céc tiép diém va AB < AC <3R).
Goi | latrung diém cua BC,T 14 giao diém caa NI véi duong tron (O)(T khac N )

a) Chirng minh rang tam giac AMN déu
b) Chttng minh rang duong thang MT song song véi duong thang AC

¢) Céc tiép tuyén cua duong tron (O) tai B va C cat nhau & K . Chiang minh rang ba diém K, M, N
thang hang.

Loi giai
a) Taco AM = AN (tinh chét 2 tiép tuyén cit nhau)= AAMN can tai A

ma sinMA0 = M _ 1 _ VAO =30° = MAN = 60°
OA 2

Suy ra AMN 1a tam giac déu
b) | 14 trung diém cua BC = Ol L BC

Tac6 AMO = ANO = AlO =90° = 5 diém A/M,1,0,N ciing thudc duong tron dudng kinh AO
— tir giac AION noi tiép = AIN = AON ma MTN :%I\TO\N = AON

:m:m:MT//AC




\_‘—\——7—:—'—"'-/
¢) Tacé Ol L BC va OK L BC (tinh chét 2 tiép tuyén cit nhau)= O, |, K thang hang
Goi H 1a giao diém cia MN va OA=OA L MN taiH (1)

Ap dung hé thirc luong cho cac tam giac vudng OAN va OCK ta co

= 0OHOA=0I0K => —=—
Ol.OK =0C?=R? Ol OA

{OH.OA:OszRz OH OK

Két hop véi goc O chung = AOHK « OIA(c—g—¢)= OHK =OIA =90°
Suyra KH LOA taiH (2)

Tur (1) va (2) suyra K,M,N thang hang (dfcm)

Bai 4. Cho céc sb thuc duong X, Y,z thoa man ot L som

X+y Yy+z Z+X

\/yz +3x° +\/22+3y2 +\/x2 + 322
Xy yz X

Tim gia tri nho nhét cua biéu thie P =

Loi giai

Nhan xét: Véi m,n>0 thi —— gi(l+lj
m+n 4\m n

Ap dung nhan xét tacod 2022 < ! + ! + L sl £+1 +1 1+1 +1(l+1)
X+y Yy+z z+x 4\{x y) 4\y z) 4\x z

:>£+£+124044
X y z




Ap dung bt dang thtrc Bu-nhi-a Cop-ski ta cd

Ve (e yesx 13
Xy _ _

2Xy 2xy  2x 2y

2 2
27 +3y >i+3 @)

Tuong ty : > —
yz 2y 22

Jx?+322

>1.3 (g
ZX 27 2X

Cong (1),(2), 3) = P>2(-+1+1)>g088
X Yy z

. ) 1
Dau “="xayrakhi x=y=z2=——
Y y 1348

Vay gia tri nho nhat caa biéu thirc P bang 8088 khi x=y=2z= ﬁ

Bai 5. a) Tim cac cap s6 nguyén (x;y) thoa man phuong trinh
(X—y-D(X+1-y)+6xy+ Yy’ (2—x—-y)=2(x+D(y+1)

b) Cho 2022 diém phan biét A, A,,..., A,,, trén mat phang. Chiang minh rang trén dwong tron c6 ban
kinh R =1 bét ki déu ton tai diém M sao cho MA +MA, +...+MA,,,, > 2022

Loi gidi
a) Tacd (X—y-D(X+1-y)+6xy+y*(2—x-y)=2(x+1)(y+1)
@(x—y)2—1+6xy—y2(x+ y—2)=2xy+2(X+Yy)+2
< (x+ y)2—2(x+ y)-y (x+y-2)=3
< (x+ y—2)(x+y—y2):3

Do X, y nguyén nén dan dén cac truong hop sau

X+y-2=1 X+y=3 Xx=3
TH1) & &

x+y-y*=3 |y’=0 y=0
X+y—2=3 X+y=5 X=3y=2
TH2) y , & 2y N y
X+y-y =1 y- =4 X=7,y=-2
X+y—-2=-1 Xx+y=1 =-1Ly=2
TH3) y & y & X y
X+y-y*=-3 |y’=4 Xx=3y=-2
X+y—-2=-3 X+y=-1 Xx=-1
TH4) ) <9, &
x+y-y’=-1""[y*=0 y=0

Vay cac cip sb nguyén (x;y) théa man bai toan 1a: (3;0),(3;2),(7;-2),(-12),(3;,-2),(~L0)




b) Goi M,M, la dudng kinh ciia duong tron bat ky ¢ ban kinh R=1= MM, =2
Taco: M,A +M,A >MM, =2

M,A, +M,A > MM, =2

M1A2022 + MzAzozz 2 M1M2 =2
Suyra (M,A +MA, +..+MA, ) +(M,A + M,A, +..+ M,A,,, ) > 4044

Suy ratrong 2 tong M,A + M, A, +..+ M A, va M,A + M,A +...+ M,A,,, c6 it nhit 1 tong

4044

> = 2022

Khi d6 ta chon M =M, hoac M =M, suy ra MA + MA, +...+ MA,,,, > 2022

Bai toan dugc chirng minh.




