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SO GD&PT BEN TRE PE THI CHON HOQC SINH GIOI
NAM HQC 2022-2023

BE CHINH THUC

MON: TOAN LOP 9

Thoi gian lam bai: 150 phiit (khong ké thoi gian giao dé)
Cau 1. (5,0 diém).
2) Tinh gid trj bidu thire: 4=V4+V15 +{4=V15-23-5

_x=S5+2Yx+6Vx +9

? B (x> 0)
b) Rat gon biéu thire: x+33x+2 va tim ¥ sao cho
B 2022
2023

x2+y2_85

Ciu 2. (3,0 diém). Tim tit ca cac cdp sd nguyén (x:7) thea X*tr 13

_ 2 2 2 _
(o)
Cau 3. (3,0 diém). Giai phuong trinh: ¥ F1/ \ ¥~ X - .
Cau 4. (3,0 diém). Cho %b¢ 1a c4c sé thuc khong am. Chitng minh ring

a\/3612 +6b’ +b\/3b2 +6¢7 +C\/3C2 +6a° >(a+b+c).

Cau 5. (3,0 diém). Cho tam giac ABC ¢4 Acp =45 , goi O 13 tam dudng tron
ngoai tiép va H 1a tryc tim cua tam gidc 4BC . Puong thing qua O va vudng

goc voi CO cat AC va BC 1an luot tai diém K va L . Chirng minh chu vi cta
tam giac HKL bang voi duong kinh cia (0) :

Ciu 6. (3,0 diém). Cho hai duong tron (0) va () tiép xtic ngoai nhau tai
diém 7 . Hai duong tron ndy niam trong dudng tron (0)) va tiép xtic voi (0)) lan
luot tai diém M(M =(0 )) vadiém N ( Ne(0,) ). Tiép tuyén chung tai 7 cua
(Q) va () cht O tai diém P(P va % nim cung phia cta duong thang

MN) | Puong thaing PM cit Q) tai A(4#M) , duong thang PN cat 0, tai

D(D#N) dudng thang MN cit (9) va ©: 1 luot tai B(B=M)
c(C=N) .Goi E la giao diém cia 4B va CD

a) Tu giac AEDP 1a hinh gi? Giai thich.

b) Chirng minh rang; #BC =Ep4 . '
---HET---
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LOI GIAI:

Cau 1. (5,0 diém).
2) Tinh gif tri bidu thire: 4=V4+15 +y4-V15-23-15

Cx—542yx+6/x+9 (x> 0)

B
b) Rut gon biéu thuc: x+33x+2 va tim ¥ sao cho
2022
2023

Loi giai

A= s 25 WS S

V544344543
_N5 3\/5 5 3_\/5.(\/5_1):\/5

a)

b) V&i *>0 | khi d6 ta co:
Cx=5+2Yx+6Ux+9  x—5+2{(Wx+3) x—5+2\\/;+3\ - x—5+2(\/;+3)
x+3\/;+2 x+3\/;+2

B
x+3\/;+2 x+3\/§+2

(Jx +1)? Jx+1

_ x+2x +1 _

_x+3\/;+2_(\/;+1)(\/;+2)_\/;+2'

po2022 L Nxwl 2022 s i 5003 20205 + 4044
2023 " Jx+2 2023

o =2021

& x =2021° < x =4084441 (nhan).

g+l o 2
Vx+2 vy T 2023 (pi x=4084441

x2+y2_§

Vay, voi X>0 thi
x+y _13.

Cau 2. (3,0 diém). Tim tAt ca cac cap sb nguyén (%7) thea
Loi giai
x+yeZ;x’+y'eZ

A

Vi %V€Z nen

Ta c6 S x+y 13
Trang 2
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Vi 5.17 khong chia hét 13 nén % +0° €Z i (x+ )13

=>x+y=13k(keZ)
= y=13k—x
2 ) _
Thay (2) vao (1) ta cé: +(13k - x7) =85k
& 2x* —26kx+169k> —85k =0
Taco & =367 —2(169K" ~85k) = k(170-169%)
Pé (*) c¢6 nghiém thi
A'>0
< k(170-169)> 0
170 1

S0k —=1+—
169 169

s k=1

x+y=13

2 2 _
Véi k=1 ta c6 hé phuong trinh {x Ty =85
Giai hé phuong trinh nay, ta dugc *~ 6:¥y=7 hojec X=71=6

Vay cac cap sb (%) thoa man 13 ¥=6y=7 hoac x=T,y=06

d
Ciu 3. (3,0 diém). Giai phuong trinh:
Loi giai

PbK :x =+l
2 2 2
9x2 +x+2 10 x24:O
x+1 x—1 x° -1
2 2
9 x—2 _lo.x—2.3c+2+ x+2 _0
x+1 x+1 x-1 x—1

x—2 x+2
— _

—a: b
bat x+1 x=1 " Tac6 phuong trinh:

9a° —10ab+b*> =0
Rt (9a2 —9ab)—(ab—b2) =0
& 9a(a—b)—b(a—b)=0

o (a—b)(9a—b)=0
a-b=0

=
{901—19:0

+) Néu a—b=0 thi:
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X 2) +(x+2j 10 x2 4 0
x+1 x—1 x -1
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x-2 x+2

x+1 x-1
= (x=2)(x=1)—(x+2)(x+1)=0
S xP-3x+2-x"-3x-2=0
& —6x=0
< x =0 (thoa man).

+) Néu 9a—-b=0 thi;
xX-2 x+2

} - =0
x+1 x-1

:>9(x—2)(x—1)—(x+2)(x+1):O
S9x?—27x+18—-x*-3x-2=0
< 8x*-30x-25=0

X, = ﬂ (thoa man) ; x, = ﬂ (thoa man)
1545417
) X, = ;0,=0
Vay phuong trinh da cho ¢6 3 nghiém la: 8

Cau 4. (3,0 didm). Cho %5¢ 1a c4c sé thuc khong am. Chitng minh ring

41\/3612 +6b’ +b\/3b2 +6¢° +C\/36'2 +6a° >(a+b+c).

Loi giai
Céach 1. Vgi @b:¢20

Ta ch: 3@ +6b" =2a” —4ab+2b” +a’ +4ab+4b” = 2(a—b)’ +(a+2b)’ > (a+2b)’

vi(a—b)* 20,Va,b

= a\3a’ +6b* > a/(a+2b)’ =a(a+2b)=a2+2ab

Tuong tu: b3b” +6¢* 2 b +2bc

N3t +6a° >t +2ca

:>a\/3a2 +6b° +b\/3b2+602 +C\/302+6a2 >a’ +2ab+b*> +2bc+c” +2ca=(a+b+c)

Dau "=" xdy ra khi va chi khi ¢=b=c

Cach 2.
ayies (x+y+2)
Ap dung BPT: 3
2
3a* +6b° =3(az+bz+bz)z3-w=(a+2b)2
Ta c6: 3
Cach 3.
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BT: (m2+n2)(x2+y2)£ mx +ny *

Ap dung Ta co:

3> +6b° :3(a2+2b2):(12+\/52)(a2 H(BV2))2 (La+V2-bV2Y = (a+2b)°

Céu 5. (3,0 diém). Cho tam giac 4BC ¢4 Acp=45' ,goi O 1atam duodng tron
ngoai tiép va H 1a tryc tAm cua tam giac 4BC . Puong thing qua O va vudng
goc voi CO cat AC va BC 1an luot tai diém K va L . Chirng minh chu vi cta

tam giac HKL bang v6i duong kinh ca (0) .
Loi gidi

Puong thang vudng goc voi CO cat duong tron (0) tai hai diém M-V Ta co
EAN = BN =45 (tam gidc OMC vuong can).

¥pc =45
Do AH L BC gyyra HCAD 13 tam giac vudng cn ( )

BaD = 45"

suy ra

Tur d6 suy ra EAN =84H pap A.H.N thang hang.

Goi 4D va BE 13 hai duong cao cua tam giac 4BC

Ta c6 tir gidc ABDE noi tiép (hai dinh D va E ké nhau cung nhin canh AB
dudi cung mot goc 90" )

= 8N =HBC my AN =E€BN gy ra HBC=HKBC

Xét WBHN ¢ BD vira 1a duong cao vira 1a phan giac nén YBHN can tai B

= BD 13 duong trung truc ciia [N
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Do L thuéc BD nén LH =LN  Ching minh tuong ty ta co KH =KM |
Nhu vay chu vi tam giac HKL 13 HL+KL+HK = NL+LK+KM =MN |3 dguong

kinh cua (0) .

Ciu 6. (3,0 diém). Cho hai duong tron (0) va (0) tiép xtic ngoai nhau tai
diém 7T . Hai duong tron ndy niam trong dudng tron (0,) va tiép xtic voi (0)) lan
luot tai diém M(M =(9 )) va diém N(N <(9:) ). Tiép tuyén chung tai 7 cua
(Q) va () cht s taidiém P ( P va O nim cung phia cta dudng thing

MN) Puong thang PM cit (0) tai A(4=M) , duong thang PN cit 0, tai

D(D#N) 4 duong thaing MN cit (9) va ©: tan ot tai BE#M) v
C(C#N) Goi E 1a giao diém cia 4B va CD .

a) TG giac AEDP 13 hinh gi? Giai thich. b) Chimg minh rang: #BC = £D4 :
Loi gidi

a) Tk giac AEDP 13 hinh gi? Giai thich.

M = 0O,,0,,M

Ta co (0) tiép xtic trong voi (0,) tai thang hang;

Ta co 2y tiép xuc trong voi (0) tai V= 0,0, N

thang hang;

P

AMOB,AMON 13 c4c tam gidc can c6 M chung nén ko s=Hon ;
ANOC,ANOM 13 cac tam giac can c6 NV chung nén I@OZC =Ko M ;
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1 1
~ WuB=—Kos;¥pry --KonN o ,
Laico : 2 2 (cac gbc noi tiép va goc & tAm cung chan
mot cung)

= B = ¥ipv = AETIPD( ¢4 cap goc dong vi bang nhau) ;

¥pc =L Ro,c.¥pv = LKou , ,
2 2 (cac gbc ndi tiep va goc & tim ciing chan mot

cung)

= NpC=KPM = DE/ /P4 (c6 cip goc dong vi bang nhau)

Ta giac AEDP ¢4 céc canh d6i song song nén 14 hinh binh hanh.

b) Chirng minh rang; Bpc =Epa4 .

2_ .
Tacéd PT 1atiép tuyén cua (0,)= PT* = P4 PM;

2 _ .
PT 1a tiép tuyén cua (0,)= PT*=FD PN;

:PA-PMzPD-PN(szz):ﬁzﬂ( )

PD PM
Goi H 1a giao diém cua PE va MN  vi BE//PN;CE//AM pap theo hé qua cia
dinh 1y Ta-let, ta c6 :
BE_EH_CE_ EB_PN EBzPA(ZPNJ
PN HP PM ~EC PM'" Ty(l)va(2),taco: EC PP\ PM) 1y
AEDP 13 hinh binh hanh

DPA:ED;PD:EADE:@
EC FEA ;
Xét NEBC va NEDA ¢4 -

8D
E chung; EC EA (chimg minh trén);
=l EBC ~I EDA(c.g.c)= EBC = ED4
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