KY THI CHON HOQC SINH GIOI CAP TINH

SO GIAO DUC VA PAO TAO
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Pé thi gom ¢6 01 trang, 05 cdu
2 3 N ] 2% +3

Ciu 1 (4,0 diém). Cho biéu thirc A= + - :
[&—2 2dx+1 2x-3/x-2) 9x-18x

a) Rut gon biéu thirc 4.
b) Timx dé¢ A<3.

Ciu 2 (4,0 diém). Cho phuong trinh: x*+2(m-2)x-3-m=0 véi m 1a tham so.

a) Chuing té phuong trinh da cho ludn c6 2 nghi¢ém phan biét x;, X,.

5%, (1-2x
b) Tinh gid trf p = 2(=2%)
10-x,

) 1€m). 1a1 e. p lIO‘ng rinn:
4y+ 13X+1_— X+9

Ciu 4 (6,0 diém). Cho tam gidc ABC ni tiép dudng tron (O); goi 7 la thm dudng tron noi tiép va K 1a tim
duong tron bang tiép dinh 4 cua tam gidc ABC. Doan thang IK cét (O) tai M va cit BC tai D.
a) Chung minh réng M cach déu cac diém B, I, C.

b) Ching minh raing MK? = MD.MA.
¢) Puong tron noi tiép (I ) tiép xtic v6i BC, CA, AB lan luot tai P O, R. Goi giao diém ctia IP va OR 1a

T. Chiig minh rang ba duong thiang AT, OM va BC dong quy.

Cau 5 (3,0 diém).
a) Cho céc s6 thuc duong a,b,c thoa min abc =1. Chirng minh cac bat dang thirc sau day:

a’b bc c‘a 3
1) ab®+bc?+ca’ >a+b+c. 2) — +— : >=,
a‘+abc b°+abc c“+abc 2

b) Cho mdt hinh vudng canh bang 62 (cm), trén hinh vudng d6 ta dit bat ky 2024 diém. Chimg minh rang ton

tai mot duong tron c6 ban kinh J2 (cm) chira it nhat 3 diém trong 2024 diém noi trén.

Ho vatén thi SIN: ..oovveeeeieiiieiieeeeeee e SBD: e
Chit ky ctia gidm thi 1: ..o, Chir ky cta gidm thi 2: ....ccooiiiiiiiieeeeee e,



SO GIAO DUC VA PAO TAO KY THI CHON HOQC SINH GIOI CAP TINH
LANG SON LOP 9 THCS — NAM HOC 2024-2025
Mon thi: Toan l6p 9 THCS

IHDC CHINH THU(

+ - :
Ix=2 2x+1 2x=3/x-2) 9x-18Vx

Cau 1 (4,0 diém). Cho biéu thirc A= [

2 3 N j 2% +3

a) Rut gon biéu thirc 4.
b) Timx dé¢ A<3.
Loi giai

a) Voi x>0;x#4, ta co:

a2 . 3 5fx-7 J 24x+3

WUx=2 2dx+1 2x-3x -2 9x-18Vx

all_2 3 5Jx -7 o 2Jx+3
Jx-2 2dx+1 (Vx-2)(2vx+1) | 9vx(Vx-2)

X +2+3JX 65X +7 9V (+x-2)

o (x-2)(avk+r) T 2x3

Ao 2x+3 9Vx(Vx-2)

(Vx-2)(2vx+1) 2x+3

_9dx

T 2dx+1

b) Voi Xx>0;x#4, ta co:

A<3= 9x <3=3/x<2x+1=x <1= x<1

2% +1

Vay O0<x<1thi A<3.
Ciu 2 (4,0 diém). Cho phuong trinh: x*+2(m-2)x-3-m=0 véi m 1a tham so.

a) Chung t6 phuong trinh da cho ludn c6 2 nghiém phan biét X, X,.

5x (1-2x
b) Tinh gid trj p= 23 (1=2%),
10-x,
Loi gidi
Xét phuong trinh x> +2(m-2)x-3-m=0 (1)

a) Phuong trinh c6 :



2
A':(m—2)2—1.(—3—m)=m2—4m+4+m+3=m2—3m+7:(m—gj +%>0 vOi moi m.

Vay (1) c6 hai nghiém phén biét X, X, vé1 moi m.

b) V&i moi m thi phuong trinh ludn c¢6 hai nghiém phan biét X, X,.

+X, =-2m+4 X, =—2m+4—
Theo hé thirc Vi-et, ta cd {Xi 2 :s{ 2 %

XX, =—mM-3 XX, =—m-3

5x,(1-2x, )
10-x,

Xét biéu thirc P =

P xac dinh khi X, #10 = (1) c6 nghiém khéc 10
=10° +2(m-2).10-3-m#0=100+20m-40-3-m=0=19m = -57 = m = -3
Khi d@6 ta co

p 2% —10%X, _ 5% —10(-3-m)  5x +30+10m 5(x +6+2m)

10-x,  10—(-2m+4-x) X +6+2m X +6+2m

Vay vé1 m=—-3thi P=5.

2X* —5xy +2y* +6x—6y+4=0

4y +313x+1=x+9

Loi giai

Céu 3 (3,0 diém). Giai hé phuong trinh: {

2x* —bxy +2y* +6x-6y+4=0 (1)

4y +313x+1=x+9 (2)

Xét h¢ phuong trinh {

Ta co:

(1) = 2x* =5xy +2y* +6x -6y +4 =0
= (2x—-y)(x-2y)+2(2x-y)+2(x-2y)+4=0
= (2x—-y)(x-2y+2)+2(x-2y+2)=0
= (x—-2y+2)(2x-y+2)=0
y=2X+2
=1 X+2

2

+) Véi y=2x+2, thay vao (2) ta dugc



4(2x+2)+13x+1=x+9
= J13x+1=1-7x
=13x+1=1-21x+147x* —343x%®
= 343x3-147x*>+34x=0
= x(343x2 —147x+34)=0

x=0
=

343x? -147x+34=0

343x2 —147x+34 = 0v6 nghiém vi A =(-147)" ~4.34.343<0

=>X=0=>y=2

. 2
+)Véi y= X% , thay vao (2) ta duoc:

4.%2+\3/13x +1=x+9

= 2X+4+313x+1=x+9

= 13x+1=5-x

= 13x+1=125-75x +15x" - x*

= x*—15x* +88x-124=0

= (x—2)(x*-13x+62) =0

x> ~13x+62=0 v6 nghiém vi A=(-13)"~4.1.62<0

=>X=2=y=2

Vay h¢ c6 thp nghiém 1a S ={(0;2):(2;2)}

Ciu 4 (6,0 diém). Cho tam gidc ABC ndi tiép dudng tron (O); goi 7 la thm dudng tron noi tiép va K 1a tim

dudng tron bang tiép dinh 4 cua tam gidc ABC. Doan thang /K cit (O) tai M va cit BC tai D.
a) Chung minh rang M cach déu cac diém B, I, C.
b) Chiing minh raing MK? = MD.MA.

¢) Dudng tron ndi tiép (1) tiép xtc véi BC, CA, AB lan lugt tai P O, R. Goi giao diém cta IP va OR 14
T. Ching minh riang ba dudng thang A7, OM va BC dong quy.

Loi gidi



a) Chirng minh riing M cich déu cic diém B, 1, C. ,

Ta c6 7, K lan lugt 1a tdm duodng tron ndi tiep va tdm duodng tron bang tiép goc 4 =1, K thudc tia phan giac goc
BAC; BI, CI 1a phan giac trong cua goc ABC; ACB, BK, CK 1a phan giac ngoai cua ABC; ACB. Do hai tia phan
giac cta goc trong va goc ngoai 1a hai goc ké bu thi vudng goc véi nhau nén

BI 1 BK; CI 1. CK = IBK = ICK =90° = ti giac BICK ndi tiép duong tron duong kinh IK.

A, I, M, K cing thudc tia phan gidc ctia goc BAC = BAM = CAM => BM = CM (hai goc ndi tiép bang nhau
chan hai cung bang nhau)

= BM=CM ( hai cung bang nhau cing hai diy bang nhau) (1).
Lai c¢6: IBM =IBC +CBM =%+CAM :%+¥.

MIB 1a gbc ngoai cua AAIB = MIB =IAB+IBA = % + %

= IBM =MIB= AMIBcantaiM =MB=MI  (2).
Tu (1) va (2), ta cé: MI =MB =MC, vay M cach déu 3 diém B, I, C.
b) Chirng minh ring MK’ = MD.MA.
Theo ¥ a) ta co tir giac BICK ndi tiép duong tron duong kinh /K va MI = MB = MC =M la tam dudng tron
duong kinh /K = M 1a trung diém cua IK = MI = MB = MC = MK (3).
Xét AMBD va AMAB c6:
M chung; MBD = MAD (hai goc ndi tiép chan hai cung bang nhau);
= AMBD«AMAB(g.g) = MB _MA _ \p* = MD.MA (4).
MD MB
Tt (3) va (4) = MK> = MD.MA.
¢) Puong tron ndi tiép (1) tiép xiic véi BC,CA, AB 1an lugt tai P,Q,R . Goi giao diém ciia [P va QR 1a T .
Chtrng minh riang ba dwong thing AT,OM va BC dong quy.
Qua T ké duong thang XY // BC cit AB tai X, cit AC tai Y.
Lai c6: IP L BC (tinh chét ciia tiép tuyén) = IP L XY , theo tinh chat cia tiép tuyén ta c6 IR L AB; IQ 1 AC.



T giac IRXT c6: IRX = ITX = 90° = ti giac IRXT ndi tiép duong tron dudng kinh LX = IRT = IXT (hai goc ndi
tiép cung chan IT).

T giac IYQT co: ITY =IQY =90° =t giac IYQT ndi tiép dudng tron duong kinh 1Y = IQT = IYT (hai goc
noi tiép cuing chan IT).

Lai c6 IR =1Q (ban kinh cta (1)) = AIRQ cén tai I = IRT = IQT = IXI' = IYT = AIXY can tai [ ¢6 [T la
duong cao nén cing 1a trung tuyén = T'1a trung diém cua XY= XI' =YT.

Goi N 1a giao di€m cua AT va BC, vi XY J/ BC, nén theo hé qua cua dinh li Thales, ta co:

Xr AT YT
BN AN CN 9 9 7
Lai c6: MB =MC = M la diém chinh gitta BC = OM 1 BC'tai trung diém cua BC = OM di qua trung diém N
cua BC. . i
Vay AT, OM, BC dong quy tai trung diém N cua BC.

ma XT=YT = BN =CN = N la trung diém ciia BC.

Céu 5 (3,0 diém).

a) Cho céc s6 thyc duong a,b,c thoa min abc =1. Chirng minh cac bat dang thirc sau day:

a‘b b*c c*a
2 + 2 + 2
a“+abc b°+abc c°+abc

1) ab® +bc? +ca’ >a+b+c. zg.

b) Cho mdt hinh vudng canh bang 62 (cm), trén hinh vudng d6 ta dit bat ky 2024 diém. Chimg minh rang ton
tai mot dudng tron c6 ban kinh /2 (cm) chira it nhat 3 diém trong 2024 didm ndi trén.

Loi giai
a) Voi a,b,c >0 va abc=1, ta cod

1) Theo bat dang thirc AM — GM ta co:

ab? +ab? +bc? > 3¥/ab2.ab?bc? = 3¥a’h°c? = 3;”/(abc)2 b®*=3p
bc? +be? +ca? > 3¥bc2be?.ca? = 33b%cta? = 3?’/(abc)2 c=3c
ca? +ca? +ab? > 3Yca?.catab? = 3%¥c%a’h? = 3«3/(abc)2 a®=3a

Cong vé véi vé cac bat dang thuc trén ta duoc

S(abz+bc2+<:a2)23(a+b+c):>ab2+bc2+ca2 >a+b+c

s ab® =bc? =ca’
Déubéngxéyrakhivéchikhi{b 1 —a=b=c=1
abc =

2) Ap dung k¥ thuat Cauchy nguoc dau, ta co:

4 4 2 2
ab __ ab gy @D e 3D 3D
a“+abc a“+1 a“+1 2a 2
4 4 2 2
ZbC = EC =b’c- EC zbzc—ﬁzbzc—E
b +abc b +1 b +1 2b 2
4 4 2 2
ca _ 08 25 8 5025 C8_ 25 ®

c2+abc c’+1 c’+1 2c 2



ab+bc+ca

= P> (a’b+b’c+c’a)- >

Lai co:

a%+a% +b’ > 3%a’b'c = Bg/(abc) a’h® =3ab
b%c +b%c+c2a > 3¥b%c'a = 33/(abc) b%c® =3bc

c’a+ca+a’h>3¥c'a'h = 3%/(abc)c3a3 =3ca

Cong vé vai ve cac bat dang thure trén ta dugc

3(a’b+b’c+c’a)>3(ab+bc+ca)=a’b+b’c+c’axab+bc+ca

ab+bc+ca ab+bc+ca>f’>3(r’ibc)2 3

= P>ab+hc+ca- >
2 2 2

Dau bang xay ra khi va chi khi a=b=c=1

b) Chia hinh vudng ban dau thanh 31.31 = 961 hinh vudng nho c6 canh bang 2 ¢m. Vi ¢6 2024 diém duoc chia

va0 961 hinh vudng nho nay nén theo nguyén Iy Ddirrichlet, ton tai mot hinh vudng chtra it nhat {%} +1=3

diém. Ma 3 diém nay nam trong hinh vuéng c6 canh bang 2 nén n6é nam trong dudong tron c6 duong kinh 1a

2 2
J22+2 =2\2/§:\/§cm.

2

duong chéo cua hinh vuong nén c6 ban kinh R =

Vay ton tai mot duong tron cd ban kinh J2 (cm) chira it nhét 3 diém trong 2024 diém noi trén.

~—--HET



