SO GIAO DUC VA PAO TAO KY THI CHON HQC SINH GIOI CAP TiNH

THANH HOA NAM HOQC 2022 - 2023
. ) MON THI: TOAN - THCS
BE CHINH THUC Thoi gian 1am bai: 150 phat, khéng ké thoi gian giao dé
(Dé thi ¢é 01 trang)

Caul (4,0 diém).

Vol Xx>0.

1 Cho biéu thirc P =

23/x -(1+ 1 j+ 9V/x +14
Jx+3 X+2) x+3Jx+2
Rut gon biéu thirc P va tim cac gia tri cia X dé biéu thic P ¢6 gia tri la s6 tu nhién.
2 Cho cac sb thuc a,b,c thoa min dong thoi a®> +2=b*:b* +2=c*:c? +2=a".
Tinh gid tri biéu thie B =a” +b? +¢? +a’h’c® —(a%h® +b’c? +c?a’ ) + 2022.
Cau Il (4,0 diém).
2. Gidi phuong trinh 4x° +13x?> —14x =3—+/15X+9.
3. Giai hé phuong trinh {Xz +3xy° 42,9 =0 :
X°—=8xy+y =8y-17x
Cau Il (4,0 diém).
1. Tim tAt ca cac bd s nguyén (m, p,q) théa man: 2" - p® +1=q° trong d6 m > 0; p,q 1a hai s6
nguyén to.
2.Cho a,b 1a hai s6 nguyén théa mdn a khac b va ab(a+b) chia hét cho a* +ab+b*. Ching
minh rang |a— b| > %ab.
Cau 1V (6,0 diém).
Cho tam gidc ABC nhon ndi tiép dudng tron tdm O ban kinh R . Pudng tron tim | duong kinh
BC cit cc canh AB va AC lanlugt& M va N . Céactia BN va CM cétnhau tai H. Goi K Ia giao
diém cta IH v6i MN . Qua | ké duong thang song song voi MN cét cac duong thang CM va BN lan
luot & E va Q.

1 Chimg minh AANM dong dang véi AABC va BQI = ECI .

2
2 Chimg minh IQIE = IC” va %:( HN j .

HM
3 Goi D lagiao diém cia AH voi BC. Ching minh ring
1 1 1 4

+ - <
AD-BN BN-CM CM-AD  3(R-OH)’

Chu V (2,0 diém) Cho ba s6 a,b,c >1 théa man 16abc +4(ab+bc+ca)=81+24(a+b+c). Tim gia trj
1 1 1
+ +

nho nhat cia biéu thire Q =

Hovaténthisinh:...............cc.ccooevvviieenieiien e SBD L,



SO GIAO DUC VA PAO TAO KY THI CHON HQC SINH GIOI CAP TiNH

THANH HOA NAM HQC: 2022-2023

HUONG DAN CHAM
Mon thi: TOAN - THCS
(Hudng dan cham ¢6 06 trang)

Cau NOI DUNG Piém
I
40 | 1. Cho biéu thirc P:&-(l+ ! j+ 9x +14 voi x>0.
diém Jx+3 IX+2) x+3x+2 20
Rt gon biéu thire P va tim cac gia tri cia x dé biéu thirc P ¢6 gia tri 12 s tw '
nhién.
Diéu kién x> 0. Ta co:
o_ 2Vx -(1+ 1 J+ ox+14 2vx(Vx +1) L 9x+14 05
Jx+3 Ix+2) x+3/x+2 (\/§+1)(\/§+2) (\/§+2)(\/§+1)
2x+11J/x +14 _(&+2)(2\/;+7)_2\/§+7
(\/;+2)(\/;+1) (\/;+2)(«/;+1) \/§+1
0,5
Vay po 2XHT s
Jx +1
2(Vx+1)+5 5 5
TacOP=——+—"—=2+ ,Vi x>0 nén 0< <5suyra2<P<7
Jx +1 Jx+1 Jx+1 0,25
Do PeN nén P e{3,4,56;7} < ° €{1,2;3,4,5} < X+1e{5;§;§;5;1}.
Ix+1 2’34 0,25
= XG{4§21;0}<:>Xe{16gii .
2 3 4 4 916
94 1 0.25
Két hop voi diéu kién ta thiy x e{ 16; vt 5 _6 } 1a gia trj can tim.
94 1
Vay dé P co gia tri 1 s6 tu nhién thi X € {16; L 5 _6 0,25
2. Cho céc sb thue a,b,c théa min dong thoi: a®> +2=b* b*+2=c*,c?+2=a’
Tinh gid tri biéu thic B = a® +b* +¢* +a%h’c’ —(a%h’ +b°c’ +¢’a’ )+ 2022. 2.0
a® +1=b"-1=(b* -1)(b* +1)
Tir gi thiét ta suy ra: <b? +1=c* —1=(c* —1)(c* +1) 0,5
¢’ +1=a'-1=(a*-1)(a’ +1)
Nhan vé voi vé 3 dang thirc trén v6i nhau ta duoc:
(a +1)(b% +1)(c® +1) = (b* —1)(c* -1)(a’ —1)(b? +1)(c* +1)(a* +1) 05
Do (a* +1)(b* +1)(c* +1) >0 nén (b* -1)(c* -1)(a® -1)=1.
(a° +1)(b% +1)(c” +1) ()( )(a*-1) 05

Khai trién ta duge b’c?a® —a®b? —b*c® —c?a®’ +a* +b? +c? -1=1




< a?b’c? +a? +b? +¢? —(azb2 +b%c? +c2a2) - 2.

0,5
Vay B =2+2022 =2024 .
I 1.Giai phwong trinh: 4x° +13x*> —14x =3—+/15x+9. 2,0
4.0 3
diém | PKXD: XZ—E. 0,25
Pt dd cho 4x® +13x* —14x -3 ++/15x+9 =0
<:>4x3+13x2—12x—(2x+3)+\/15x+9=O<:>(4x2—3x)(x+4)—[(2x+3)—\/15x-
0,5
, (2x+3)* —(15x +9)
& (4% -3x)(x+4)- =0
(2x+3)++15x+9
2 — —
C>(4)(2_3)()()(+4)_4x +12x+9-15x 9=0
(2x+3)++/15x +9
. 4x* -3x=0 (1) 0,25
@(4x2—3x)(x+4— j:0<:> 1
2X+3++/15x+9 X+4 - =0 (2
2X+3++/15x+9 ( )
x=0
—Pt(1) & 3 (déu thoa min PKXD)
) X=— 0,25
4
Xét Pt (2): X+4— ! 0
' 2X+3++/15x+9
V‘|x2—§:>x+42£vé12x+3+\/15x+929:> 1 S§ 05
5 5 5  2x+3+15x+9 9 ’
1 128
Suyra x+4- > >0 nén pt (2) vo nghi€ém.
2Xx+3++/15x+9 45
Vay phuong trinh da cho ¢6 tap nghiém 1a S = {0%} 0.25
3 2 _
2. Giai h¢ phwong trinh x2+3xy +39—0 : 20
X°—8xy+y” =8y—-17x '
Nhan hai vé cta phuong trinh (2) véi 3, 10i cong v6i phuong trinh (1) vé theo vé ta
duoc pt: X* +3x% +3xy® — 24xy + 3y® + 49 = 24y —51x 0.5
& X° +3%% +3x+1+3y? (x+1)— 24y (x+1)+48(x+1)=0
& (x+1)| (x+1)? +3y* —24y +48 |=0 < (x+1)| (x+1)* +3(y—4)* |=0
(x+1)[ (x+1)* +3y y+48] (x+1)[ (x+1) +3(y - 4)° | 0,75
X+1=0
A 2 2
(x+D)"+3(y-4)" =0
Xx=-1 x=-1
THL: < 5 =
X* +3xy° =-49 y=4y=-4 025
2 —_ 2 = X:—l
THD: (x+D)°+3(y-4) O<:>
x® +3xy* =49 y=4 0,25

Vay hé da cho c6 hai nghiém (X, y) e {(—1; 4),(-1 —4)}

0,25




1. Tim tit cd cac b s6 nguyén (m, p,q) théa min 2" p* +1=q° trong d6

A.'}O m > 0; p,q 12 hai s6 nguyén to. 20
diem >0 va p nguyén b nén 2" p? +1 I¢ = q Ié
Néu p=2thi 2"? +1=¢° < (q-1)(q* +q° +¢* +q+1) = 2" 05
Viglée=q'+¢®+g°+q+11&16nhon 1= 2™ ¢6 udc 1& 16n hon 1, vé 1y. '
Do d6 p lé.
Ta viét phuong trinh d cho dudi dang (q —1)(q4 +0°+9° +q +1) =2" p?
Doqg*+q*+qg?+q+11évalonhon1nén q* +q*+q?>+q+1=p 0,5
hoic q* +q* +g° +q+1= p?
+ Xéttruonghop q* +° +9° +q+1=p=0q-1=2"p.Do 2" p > p nén
q-1>q9*+q*+qg° +q+1 (vo ly) 0.25
+ Xét truong hop
Q'+ +9°+q+1=p*=4q" +409° +q° <4p® =4q" +4q° +49° +4q + 4
<4q* +40° +9¢° +4q+4 = (207 +q) <4p® <(297 +q+2) . T do suy ra 05
4p® =(2? +q +1) . Ta duge phuong trinh 4(q* +¢* + 0% +q+1) = (20° +q +1)
< 0% -29q-3=0, ma qnguyén td, suy ra q =3, tir d6 tim dwoc p=11m=1
Vay ta c6 bd ba s6 nguyén thoa man yéu cau bai toan la: (m, p,q) = (111;3) 0,25
2.Cho a,b 1 hai s6 nguyén théa man a khac b va ab(a+b) chia hét cho
a’ +ab +b?. Chirng minh ring |a—b|>§/% 20
bat d =UCLN(a, b) Suy ra a=xd,b = yd voi UCLN(x,y)=1 Khi dé:
ab(a+b)  dxy(x+y) 0,5
a?trab+b? X + Xy +Yy° ©
Taco UCLN(x2+xy+y2;x):UCLN(yZ;x):l. 05
Tuong tw UCLN(xX* +xy +y*;y) =1 '
Pit d = UCCLN (x+ Y, X7+ Xy + y2)
x2+ yid o (X2+XY+ yz)_X(X+Y)5d :{xzf.d . d =1 (Vi UCLN 0.25
XCaxy+yd () +xy+y?) - y(x+y)id ?id
(xy)=1)
Dod6o d: x> +xy+y*=d>x*+xy+y’
Mt khéac ‘a—b|3=d3‘x—y|3=d2 x—y[d=d?-1.(x +xy+ y2)>d2xy:ab. 0,5
Vay |a—b| > ¥/ab.
0,25
IV | Cho tam gi4c ABC nhon ndi tiép dwong tron tim O ban kinh R.Puwong
6,0 |tron tm | dwong kinh BC ciit cac canh AB va AC lan lwgt & M va N . CAc
diém 6,0

tia BN va CM cit nhau tai H. Goi K 1a giao diém cia IH véi MN . Qua |
ké duwong thang song song véi MN cit cac dwong thang CM va BN 1an lwot
o EvaQ.




1.Chirng minh AANM dong dang véi AABC va BQI = ECI .

2,0
AN  AB
Taco:AANB ~AAMC(g- Q)= —=——
(9-9) AM ~ AC 0.5
Xét AANM va AABC co:
ﬂ—ﬁﬁ la géc chung 05
AM AC’ '
= AANM ~ AABC( c.g.c ) (Ppcm)
Vi AANM ~ AABC = ANM = ABC 05
Ma ANM +MNB = ABC + MCB = 90" (Do BN L AC;CM 1 AB)= MNB=MCB |
ma MNB = B/@ (2 gbc so le trong)
— BQI = MCB hay BQI = ECI( dpcm ) 05
KN (HN Y
2. Chirng minh IQIE=1C*va —=| — | .
g minh 1Q KM (HM) 20
Theo cau a, BQI = ECI lai c6 BIQ = EIC (2 gbc dbi dinh) = ABIQ ~ AEIC(g.g)
:%:E: IQ-IE=IC.IB ma IB=IC(gt)= IQ.IE =IC? 0,5
2
=2 (L
IE \IE 0.95
Ap dung hé qua Ta - Lét ta co: KN _ HK _KM = KN _1Q 2
HI ~ IE KM IE
2
Tir (1) va 2) = <N (1€ 0,25
KM~ UIE
Trén canh EM 14y P sao cho IP=IE(P = E)= AIPE can tai | = IPC = IEP
Ma @:H/I\m(z goc so le trong, MN || EQ ) — HMN = IPE hay HMN =IPC | 05

Lai co: ICP = HNM = AHMN ~ AIPC(g.g)




IC ﬂm =1IE (cachlaydme):EZﬂ()
IP HM IE
KN HN
Tu (3 4) = —= dpcm
reva ) KM (HMj(p )

0,5

3. Goi D la giao diém ciia AH véi BC. Chitng minh ring
1 1 1 4
+ + < .
AD-BN BN-CM CM-AD 3(R-O0H)?

2,0

Vi BN L AC;CM L AB;{H} =BN NnCM = H 1la truc tim AABC
= AH 1 BC hay AD L BC
HD HN HM SHBC N Shac N Sias 1
AD BN CM °S asc Oasc s
AD-AH BN-BH CM -CH AH BH CH
= + + =le
AD BN CM AD BN CM

Do d6 ta co:

0,5

Do H 1a truc tim AABC nhon nén H niam trong AABC
AH >A0-0OH =R-0OH >0
—{BH >BO-OH =R-0H >0 (BDT ba diém)
CH>CO-OH=R-0OH >0
_AH _BH _CH (—OH)(i+i+ij:iii< 2
AD BN CM AD BN CM

AD BN CM_R—OH(S)

0,5

Véimoi X,y tacd: (x—y)> 20 x* +y* >2xy

Chimg minh tuong tu : y* +z° > 2yz; 7° + x> > 22y

Cong theo timg vé ba BPT trén ta duoc:
2(x2+y2+22)22(xy+z+zx)<:>x‘?+y2+z2 > Xy + YZ + X

S (X+y+2z)? 23(xy+yz+2x)

0,5

Ap dung BPT trén véi X = AlD VY = !. = 1 ta suy ra duoc:

1 1
(AD BN CM] (AD BN BN-CM @ CM- AD]
Tu (5) va (6) = ! < 4 (dpcm)
AD-BN | BN-CM ' CM-AD 3(R-0OH)’

Dau " =" xdy ra < du " =" ciia cac bat dang thuc trén dong thoi xay ra <> AABC
déu.

0,5

23)0
diem

Cho ba sb a,b,c >1 théa mén 16abc +4(ab +bc +ca)=81+24(a+b+c).
Tim gia tri nhé nhit ciia biéu thirc

1 1 1
Q=

a(m+a)+b(m+b)+c( c? —1+c)

2,0

Na* -1-a N b*-1-b N Nt =1—=c¢

a(az—l—az) b(bz—l—bz) c(c2 1—c2)

:\/az—l—a+\/b2— —b+ c21c3_(\/a21 +\/b2—1 +\/CZIJ
—a -b

Ta c6: Q0=

—C a b c

0,5




a b c b c

St dung bét ddng thirc : V&i X,y,2 >0, taludn c6 vx ++Jy + vz <3(x+y+2)

Déu "=" xay ra khi va chi khi x=y=z.
Tir bat déng thire da cho ta co:

1 1 1 1 1 1 1 1 1 0,5
P:\/l—?‘l'\/l—b—z"f-\/l—c—zg\/3[3—(?+b—2+c—2j:|:\/9—3(¥+b—2+c—2J

2
Suy ra Ps\/g—[i+l+l)
a b c

Tir gid thiét 16abc +4(ab+bc +ca)=81+24(a+b+c)

=16 = 81 24(1 l+iJ—4(l+l+lJ()
abc ab bc ca a b c

,1111(111j\1 1(111)3
Tach —+—+—<=.| = Zlva—/—<— | Z+242
ab bc ca 3la b ¢ abc 27 \a b c
Dau "=" xay ra khi va chi khi a=b=c.

Dtt—1+t1)+l 0<t<3(Viab,cz1). Tu:() ta co
a

2 2 2 2 2 2
:>Q_3:_[\/a -1 -1 e _IJ:_P' vei pNe -1 -1 -1
a

0,5

16 <3t°+8t° —4t < 3t° +8t" -4t —16 20 < (3t —4)(t +2)° 20<:>t2%(Vi0<t£

2
Suyra P<,/9- (1+1+1j < 9—(ij =—\/%
a b c 3 3

J65 9-65
3

:Q_SZ_PZ_TQQZ

. Dau "=" xdy ra khi va chi khi

16abc +4(ab+bc+ca)=81+24(a+b+c). 0,5
a=b=c <:;>a:b:(::Z
a,b,c>1

9-./65
3

Viy gia tri nho nhit cua Q 1a khi a=b:c:%.

Chuy:

- Céc cach 1am khac néu ding vin cho diém tdi da, diém thanh phan giam khao tw phén chia
trén co sé tham khao diém thanh phan caa dap an.

- Cac trwong hop khac to cham thong nhat phwong an cham.



