SO GIAO DUC VADPAOTAO  KHAO SAT CHAT LUQGNG HQC SINH LOP 9
THANH HOA NAM HOQC 2022 - 2023

DE THI CHINH THUC Mén thi: TOAN '
Thaon gian lam bar: 120 phit, khong ké thoi gian phat de

Cau 1(2,0 diém).

Chobiéuth&cP:x'zJ;+3+ Vx| e , VOI x20.
xJx +1 x=+Jx+1 \/;+l

I. Rt gon biéu thirc P.

2 Tim x 0 P~
Cau I1(2,0 diém),

. Trong mdt phing toa do Oxy , cho dudng thang d: y =(a-1)x+b-2 (a,b la tham sd). Biét
dudng thing d song song véi dudmg thing d':y =3x+8 va di qua diém 4(2;3). Tinh 7=’ +2b’.

2. Giai h¢ phuong trinh {21: — )= 4.
Sx+y=3
Cau II(2,0 diém).

1. Giai phuong trinh x* +6x+5=0.

2. Cho phuong trinh x?=2(m=1)x+2m-5=0(véi m la tham s6). Tim cac gia trj cia m dé
phuong trinh c6 hai nghiém X,, X, théa man diéu kién: (x; - 2mx, +2m-1)(x} - 2mx, +2m-1)<0.

Céu IV(3,0 diém).

Cho tam gidgc ABC khdng c6 goc t ( AB < AC) va ndi tiép dudmg tron (0)(B,C cb dinh va 4 di
dong trén cung 16n BC). Cic tiép tuyén tai B va C cét nhautai M. Tir M ké duong thing song song
v6i AB, dudng thing nay cit (0) tai D va E(D thudc cung nho BC), cét BC tai F,cht ACtai J.

1. Chimg minh MBOC 1a tir gidc ndi tiép.

2. Chimg minh FI.FM = FD.FE

3. Tim vi tri cua dinh 4 trén cung lén BC sao cho tam giac JBC c6 dién tich 1n nhat.

Cau V(1,0 diém).

Cho a,b,c la céc sb thuc duong. Chimg minh ring

2 2 2
Ja +bc+3b +ca+3c +ab_2m2_2.
b+c c+a a+b

HET




SO GIAO DUC VA PAO TAO KHAO SAT CHAT LUQNG HQC SINH LOP 9
THANH HOA NAM HQC 2022 - 2023

HUONG DAN CHAM DPE THI CHINH THUC
Moén thi: TOAN
(Huwdng dan cham gom 06 trang)

Cau Y’ N(:)I DUNG Diém

x=Wx+3  x-l ]
xvx +1 x—Jx+1 Jx+1
Riit gon biéu thirc P.

Cho biéu thic P = , VOi x>0.

Vi diéu kién x>0, ta co
P x—2\/;+3 N \/;—1 B 1 0,25
(\/;+1)(x—\/;+1) x—x+1 Jx+1
1 x—2\/;+3+(\/;+1)(\/;—1)—(x—\/;+1)
(L,0d) | (Voo +1)(x=x +1) 0,25
I _x—2\/;+3+x—l—x+\/;—l
- _ 0,25
2.0d) (\/;+1)(x \/;H)
B x—+/x+1 1
(Vx+1)(x=vx+1) Nl
0,25
1
Vay P= :
ay NES
Tim x dé P=>
2
2 . . 1 1 1
V0’1x20,taco:P=5<:>f =Ec> x+1=2 0,50
(1,0d) x+1
c>\/;=1<:>x=1(th(")am€m). 0.50
Vay x=1 1a gia trj can tim.
I i Trong mit phing toa 49 Oxy, cho dwong thing d:y = (a —1)x+b—2 (a,b l1a

tham s6). Biét dwong thing 4 song song v6i dwong thang d':y=3x+8 va di

(2,0a) | (1,09 ’
qua diém A(2;3). Tinh T =a* +2b.




Puong thang d song song v&i duong thang d': y =3x+8, nén ta co
a—1=3 (1)

, , 0,50
Puong thang d di qua diém 4(2;3), nén ta co
3=(a-1)2+4b-22a+b=7(2)
Te(Dva@)tacohe {° > 1?77
u (1) va acohé
" |2a+b=7 b=-1 0,50
Khidotaco T=a’+2b> =16+2=18.
. L |2x—y=4
Giai h¢ phuong trinh .
Sx+y=3
2 2x—y=4 (Tx=7
Ta co =S 0,50
(1,0d) Sx+y=3 " |2v—y=4
x=1 x=1 )
= = . Vay hé c6 nghiém (x;y) = (I;-2). 0,50
2—-y=4 y=-2
Giai phwong trinh x° +6x+5=0.
1 1B — e —
Tacor. a=1b=6;c=5 0,50
(1,0d) | Tathdy a—b+c=1-6+5=0
Suy ra phuong trinh ¢6 hai nghiém phén biét x, = -1; x, =-5. 0,50
Cho phwong trinh x° —2(m —1)x+2m—5=0.Tim céc gia trj cia m dé phwong
trinh  ¢6 hai nghiém  Xx,Xx, théa min diéu  kién:
(xl2 —2mx, +2m—1)(x22 —2mx, +2m—1) <0.
Xét phuong trinh x> —=2(m—1)x+2m—-5=0(1)
I
2.0d) Ta co A':(m2 —2m+1)—2m+5 =m’ —4m+6:(m—2)2 +2>0,Vm nén
b
) phuong trinh (1) ludn c6 hai nghiém phan biét x,,x, vé1i moi m . 0,25
1,0 . X +x,=2(m-1 2
(£.0d) Ap dung dinh li Viét cho phuong trinh (1) ta c6 0 =2 ) @
XX, =2m—>5 (3)
Vi x, 1a nghiém phuong trinh (1) nén: x;/ —2(m—1)x, +2m-5=0
S X —2mx, +2m—1=-2x, +4 0,25
Tuong tu ta cd x; —2mx, +2m—1=-2x, +4
Khidé (x; —2mx, +2m—1)(x; = 2mx, + 2m—1)<0 025




< (2%, +4)(2x,+4) <0 4[x1x2 =2(x,+x,)+ 4] <0

S xx, —2(x, +x,)+4<0 (4)

Thé (2) va (3) vao (4) ta duoc

2m—5—2.2(m—1)+4<0<:>—2m+3<0<:>m>%

3
Vay m>—.
ay >

0,25

v
3,0d)

Cho tam giac ABC khéng c6 goc tu (4B < AC) va ndi tiép dwong tron (O)(
B,C ¢b dinh va 4 di dong trén cung lé6n BC). Céc tiép tuyén tai B va C cit nhau

tai M. Tir M ké duwong thing song song véi 4B, duong thing nay cit (0) tai D va
E (D thudc cung nhé BC), cit BC tai F,cit ACtai /.

M

(1,0d)

Chirng minh MBOC 1a ti giac ndi tiép.

Xét tir gidc MBOC ,ta co:
MBO =90°(vi MB 14 tiép tuyén ciia dudng tron (O)tai B)

MCO =90°(vi MC la tiép tuyén cia dudng tron (0)tai C)

0,50

Suy ra MBO + MCO = 90" +90° = 180°
Vay tir giac MBOC 1a tir giac noi tiép.

0,50

Ching minh FI.FM = FD.FE




(1,0d)

* Xét 2 tam giac: FBD va FEC , ta thay:
BFD = CFE (déi dinh)

DBF =CEF (hai goc noi tiép cung chan cung CD)

0,25

Suy ra AFBD dong dang v6i AFEC (g-g)
Suy ra D _FB . ppFE=FBFC (1)

FC FE
* Xet tir gidc MBIC,taco :
MBC = BAC (g6c tao boi tia tiép tuyén va day cung va goc noi tiép cling
chén cung BC)
BAC = MIC (déng V1) 0,25
Suy ra MBC = BIC
Ta thay tir gidc MBIC c6 hai dinh B va I cing nhin canh MC dudi mot
goc bang nhau. Vay tir giac MBIC 1a tir giac noi tiép.
* Xét 2 tam giac: FBM va FIC , ta thay
BFM = CFI (déi dinh)
MBF = FIC (hai gbc ndi tiép cung chin cung MC) 0.25
Suy ra AFBM d6ng dang v6i AFIC (g-g)
Suy ra B _EM < FI.LFM =FB.FC (2)

FI  FC
Tu (1) va (2), tasuy ra FI.LFM = FD.FE (dpcm) 0,25

(1,0d)

Tim vi tri ciia dinh 4 trén cung lén BC sao cho tam giac /BC c6 dién tich

16m nhit.

Do tir gidc MBOC va tir gidc MBIC 14 hai tir gidc ndi tiép, suy ra 5 diém

M,B,0,1,C cung nam trén mot duodng tron 0,25
Goi H 14 hinh chiéu cua I 1én BC, ta c6 dién tich tam giac IBC 1a:

s :%BC.IH 0,25
Do BC khong d6i nén dién tich tam giac /BC 16n nhat khi /H 16n nhét.

Ta thay, khi 4 chay trén cung 16n BC thi I ludn thudc dudng tron dudng 0,25

kinh OM . Do @6 IH 1én nhatkhi 7 tring v6i O hay AC l1a dudng kinh




cta duong tron tam (O).

Vay khi 4 1a diém d6i xtng voi C qua O thi tam giac IBC ¢6 dién tich

16n nhét.

0,25

(1,0d)

Cho a,b,c 1a cac s6 thwe dwong. Chirng minh ring

2 2 2
34 vbe 3 vea 3 Aab_, favbees-2.

b+c

c+a a+b

(1,0d)

2 2 2
Dé.tP=3a +bc+3b +ca+3c +ab_2m
b+c c+a a+b

2 2 2 2 2 2
2a 2b 2c a“+bc b +ca c“+ab
= + + + + + -2\a+b+c
b+c c+a a+b b+c c+a a+b
Dé chiing minh dugc vd1 moi s6 thue duong x,y,z ta cod

I 1 1 s
(x+y+z)(;+;+;]29.Dﬁu bang xdy rakhi x=y=z

Tacc’)a+b+c = a+1+(b+1+(c+1]—3
b+c c+a a+b b+c c+a a+b

:(a+b+d(b1 + ! + ! j—3

+c¢ c+a a+b

b+c c+a a+b 2

=%((b+c)+(a+c)+(a+b))( Lt j—3zl.9—3=%.

2 2 2
Khi do 2420~ 2¢
b+c c+a a+b

2 2 2
_| 2@ +2a |+ 2b +2b |+ % +2¢ |-2(a+b+c)
b+c c+a a+b

:Za( a +1J+2b( b +1j+2c( ¢ +1j_2(a+b+0)
b+c c+a a+b

=2(a+b+c)( @ b ,c J—2(a+b+c)
b+c c+a a+b

22(a+b+c)%—2(a+b+c):(a+b+c)

0,25

a2+bc+a_a2+bc+ab+ac_(a+bXa+c)
b+c B b+c B b+c
- a*+be _(a+b)(a+c)

b+c b+c

Taco

2 2
Tuong tu ta co: b +Ca:(b+c)(b+a)_b;c +ab:(a+c)(c+b)
c+a c+a a+b a+b

—C

0,25




2 2 2
.., a"+bc b +ca c +ab
Khi d@6 + +

b+c c+a a+b

(a-+b)(a-+c) (b-%c)(b4—a) (c4—a)(c4—b)

b+c c+a a+b

= + + —(a+b+c)

AP dung bat dang thic AM-GM

(a—%b)(a—%c)_%(b—%c)(bA—a)

2 2 2
3a +bc+3b +ay+&?+ab_2J;:E:EZ—2(®NHU
b+c c+a a+b

>2 b
b+c c+a (a+ )
(b+c)@r+a)+(c+a)@%+b)22(b+c)
c+a a+b
0,25
(c+aﬂc+b)+(a+bxa+c)22(c+a)
a+b b+c
of(ehane) (el eralesn)
b+c c+a a+b B
<::>(a+b)(a+c)+(b+c)(b+a)+(c+a)(c+b)Zz(a_i_b_i_c)
b+c c+a a+b
2
:>P22@+b+d—2&;E:;:2ﬁm+b+c—lJ—12—%>—2
Vay, véi a,b,c 1a cac s thuc duong thi 0,25

HET

Pap an da diéu chinh (ciu V thay 4va+b+c bang 2\a+b+c)
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