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( .
PE THI

HOC SINH GIOI TRUONG TRAN DAI NGHIA
LOP 9 - LAN 1 (2016-2017)

\

Bai 1: (2 diém) Cho c4c s6 a, b, ¢ d6i mot khac nhau va thoa mén: (a+b+ c)2 =a’+b*+c? .
a3 b3 c3

2 + 2 + 2
a“+2bc b°+2ca c°+2ab
Bai 2: (2 diém) Tim tat ca cac nghiém nguyén duong ctia phuong trinh: xy? + 2xy +x — 243y.= 0
Bai 3: (4 diém) Giai phwong trinh va hé phuong trinh sau:
x—-3
X+2

Thu gon biéu thire: A =

-2=0

a) (x+2)(x—3)+(x+2)
5 Xy +x+y-7y* =0
x'y* +x? (Zy4 +1)+2xy +y? =33y*

Bai 4: (4 diém)

, . oa 2015(a—b)’ 2016(a—b)’
a) Cho a, b 1a cac s0 duong. Chimng minh rang: —+—2>2+— >+ 5
b a a” +4028ab+b° a” +4030ab+b

b) Tim gié tri 16n nhét ciia: A =b® —8ab’ +21a’b—18a’ —7¢’ +14c¢ vdi a, b 14 cac sb thuc duong

thda man i+b£ 2
2a

Bai 5: (4 diém) Tir diém A ¢ ngoai (O), v& hai tiép tuyén AB, AC dén (O) va cat tuyén ADE cua (O) (AD
< AE; B va C la cac tiép diém). Puong thang OA cat (O) tai M\N (AM < AN). Goi H 1a giao diém cua
BC va OA.

a) Chimg minh rang: 4 diém E; D, O, H.cling thudc mot duong tron.
b) Ching minh ring: ba dudng thang DN, EM va BC dong qui.

Bai 6: (4 diém) Cho tam gid¢mnhon ABC\c6 duong tron ndi tiép (I) tiép xic voi AB, AC, BC lan luot tai P,
Q, R. Goi H 1a giao'diém ciia PQ va IR, M 14 giao diém ctia AH va BC. Chung minh rang:

(AB+AC).AH=2.AM.AQ .
# % HET % ~#

Trang 1| www.thangtienthanglong.com.edu.vn



CONG TY CO PHAN GIA0 DUC THANG TIEN THANG LONG | 2016-2017

HUONG DAN PE THI
HQC SINH GIOI TRUONG TRAN DAI NGHIA

LOP 9 - LAN 1 (2016-2017)

as X . K A A . N pz ~ 2
Bai 1: (2 diém) Cho cac sb a, b, ¢ d6i mét khac nhau va théa mén: (a+ b+ c) =a’+b*+c°.
a’ b’ ¢

Thu gon biéu thire: A = > +— +—
a"+2bc b°+2ca c° +2ab

Tur (a+b+c)2 =a’+b’+c” = a’+b*+c” +2ab+2bc+2ca=a’+b’ + ¢’

:>ab+bc+ca:03a2+2bc:a2+2bc—(ab+bc+ca)=32—ab+bc—ca

:a(a—b)—c(a—b):(a—b)(a—c)

Tuong ty: b2+2ca:(b—c)(b—a);c2+Zab:(c—a)(c—b)

a’ b’ e
(a=b)(ac) " (b=¢)(b=a) (c=a)(c=D)
_ aS(b—c)—b3(a—c)+c3 (a—b) _ a3(b—c)—b3(a—b+b—c)+c3 (a—b)
(a—b)(a—c)(b—c) (a—b)(a—c)(b—c)
:a3(b—c)—b3(a—b)—b3 b—c)+c3(a—b) :(b—c)(a3—b3)—(a—b)(b3—c3)
(a—b)(a—c)(b—c) (a—b)(a—c)(b—c)

_ (b—c)(a—b)(a2 +ab+b’ — b’ —bc—cz) \ (b—c)(a—b)(32 +ab—bc—c2)
R e Ry s

_ (b—c)(a—b)[(a+c)(a—c)+b(a—c)] _ (b—c)(a—b)(a—c)(a+b+ c)
(a—b)(a—c)(b—c) (a—b)(a—c)(b—c)

Do do: A =

=a+b+c

|| Bai 2: (2 diém) Tim tit ca cac nghi¢ém nguyén dwong clia phwong trinh: xy” + 2xy +x — 243y =0

Xy’ +2xy #X~ 243y =0 x (y41) = 243y (¥)

Ta co:(243y)i(y+1)’. vi UCLN(y;(y +1)2)=1. Nén 243i(y+1) .
Ma (y +1)" 1a 6 chinh phuong, (y +1)° 4(yeN')

243=3. Do d6: (y+1) =3% hojc (y+1) =3*

< y+1=3 hoic y+1=3° < y=2 hoic y=8

Néu y =2 thi tir (*) ta co: x.3? =243.2 < x =54

Néu y =8 thi tir (*) ta c6: x.3* =243.8 = x =24
Vay nghiém nguyén duong (x;y) cia phuong trinh la (54;2) ;(24;8)
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Bai 3: (4 diém) Giai phwong trinh va hé phwong trinh sau:

) (x+2)(x-3)+(x+2) 23

-2=0

Diéu kién: x <—2 hodc x>3 .
x—3
X+2

Pt y =(x+2)

Phuong trinh tr¢ thanh: y* +y—-2=0 .
Taco: y=Ly=-2 via+b+c=0

) ) ) X—3_ x+2>0
Véi y =1, ta co: (x+2)\/g—1©{(x+2)(x—3)=1
X>-2 1+\/_

X>-2
= o / oSX=
{Xz—x—7:0 14

X =

Vé6i y=-2; Taco:

(x+2)

X <2
-3 x+2<0 X <=2
=2 = odx=-1xed
X+2 (X+2)(X—3): x’-x-2=0

x=2

Vay S:{1+\2/£}

o x2y2+x+y—7y2=0<1)
x'y* +x? (2y4 +1) +2xy+y* =33y’ (2)

X+y=7y° —-xy’
x'y* +2x%y* + (x + y)2 =33y*
2
Do d6, ta co: x'y”* 4 2x°y* + (7y2 —x2y2) =33y" o x'y' +2x°y* +49y* -14x°y* +x"y* =33y*
o 2x'y? —12x°y* +16y* =0 < 2y* (X4 —6x° +8) =0 2y* (x2 — 2)(X2 —4) =0

<y =0hoac x:\/E;X:— 2;x=25x=-2
y = 0-két hop (1) tacd x=0

1z V142042

X = \/_kethop(l)taco By’ —y — \/_ Oy 10

x=—x/§ két hop (1) ta co: 5y2—y+\/§=0<:>y§£@
x =2 két hop (1) ta co: 3y2—y—2:O<:>y:];y:_?2

x=-2 kéthop (1) tacd: 3y’ -y+2=0yecD

o a0 [ b0l o2

Vay nghiém (X;y) cua hé phuong trinh la:
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Bai 4: (4 diém)
b 2015(a~b)"  2016(a—b)’

a) Cho a, b 1a cac s6 dwong. Chirng minh ring: L > -+ >
b a a” +4028ab+b~ a”+4030ab+b

2 2 5 > -
Tace AP o 2015(a~b)"  2015(a-b) =(a—b) ~ 2015(a=b)"  2016(a-b)
b a  a’+4028ab+b* a’+4030ab+b’  ab  4030ab+(a-b) 4032ab+(a—b)

. (a-b) ) 2015(a—b)’ ) 2016(a—b)’
ab 4030ab 4032ab
b 2015(a-b)"  2016(a—b)’

Dodé: 2+4+2>2+ > >t >
a a° +4028ab+b” a®+4030ab+b

b) Cho Tim gia tri 16n nhit cia: A = b’ —8ab’ +21a’b—18a’ —7¢* +14c véia, b 1a cac sé thwe dwong

thoa man i+b£ 2
2a

2
Ta co: i+b£2 . Do d6: 4.i.b£ i+b £22:>££1:>b£2a:b—2330
2a 2a 2a 2a

Vivay A=b’-2ab’—6ab’ +12a°b+9a’b—18a° —7(¢* — 2 +1) +7
=b?(b—2a)—6ab(b—2a)+9a’ (b—2a)~7(c—1) +7 =(b—2a)(b=3a) ~7(c-1) +7<7

Déu “=" xayra < b—-2a=0 va ¢c-1=0 <:>a=%;b=l;c=1

. 1
Vay gia tri 16n nhat caa A la 7 <:>a:§;b=1;c=1

Bai 5: (4 diém) Tir diém A 6 ngoai (O), v& hai tiép tuyén AB, AC dén (O) va cat tuyén ADE ciia (O)
(AD < AE; B va C la cac tiep di€ém). Pwong thang OA cat (O) tai M,N (AM < AN). Goi H 1a giao
diém ctia BC va OA.

B
E

Trang 4| www.thangtienthanglong.com.edu.vn




CONG TY CO PHAN GIA0 DUC THANG TIEN THANG LONG | 2016-2017

|| a) Ching minh rang: 4 diém E, D, O, H cung thudc mdt dwong tron.

AB, AC 14 cac tiép tuyén cta (O) = AB = AC, AO la tia phan giac cia BAC .
AABC can tai A c¢6 AO la duong phéan gidc = AO la dudng cao cia AABC.
AABO vuong tai B, BH la duong cao = AH.AO = AB’ .

Xét AABD va AAEB taco: BAD chung; ABD = AEB(:%sdBDj

AB_AD

= AABD - AAEB(g-g) = — AD.AE = AB?
AE AB
Do d6: AHAO = AD.AE(: ABZ) _ AH_AE
AD AO
Xét AAHD va AAEO tac6: HAD chung; %:2( )

= AAHD -~ AAEBO(c-g—c) = AHD =AEO = Tir gidc DEOH nditiép.
Vay E, D, O, H cung thugc mot dudng tron.

|| b) Chitng minh ring: ba dwong thing DN, EM va BC dong qui.

Xét dudng tron (DECH) co: OD =OE(=R)= 0D =0E = OHE = AEO . Nén AHD = OHE(: AEO)

Ma AHD +DHB = OHE + EHB(=90°) = DHB = EHB, = BC la dudngphan gidc cia AHDE

Mat khac: NDE = %EON = %HDE = NDE =NDH = DN la duong phan giac cna AHDE

Tuong tu EM ciing la duong phan giac cia AHDE ‘
Do dd6: cac duong thang DN, EM, BC la cac duong phan giac cia AHDE nén dong quy.

Bai 6: (4 diém) Cho tam giac nhon'ABC ¢6 duwong tron noi tlep @D tlep xuc voi AB, AC, BC lan lugt
tai P, Q, R. Goi H 1a giao diém ciia PQ va IR, M la giao diém ciia AH va BC. Chirng minh ring:

(AB+AC).AH=2.AM.AQ.

A

C
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Qua H v& dudng thing song song voi BC 1an luot cit AB, AC tai N va K.
Ma HR 1L BC . Nén HR | NK
Qua N v& dudng thing song song véi PQ cit AC tai L.
Khong mét tinh tong quat, gia sit AB<AC .
AABM c6: NH // BM = AH _ ANy
AM AB

AACM c6: KH /i cM — AH _AK (2)
AM AC
AN_AK_AH _ AH _ AN+AK(3)
AB AC AM AM AB+AC
Taco: TPN +IHN =90° +90° =180° = Tt giac PNHI la tir giac noi tiép.= INH = IPH (*)
Tuong tu: IKH=IQH .(**)

Taco: IP=1Q(=r) = AIPQ cén tai I. = IPH=IQH (***)

Tu (1) va (2) suy ra:

Tur (*),(¥*), (***) = INH=IKH = AINK cén tai . = NH=HK
ANLK c6: NH=HK; NL // HQ = LQ=0QK

Taco: NL// PQ = Tu giac PNLQ la hinh thang. Ma NPQ = LQP(AAPQ cén tai A, AP = AQ).
Do d6: ttr gidc PNLQ 1a hinh thang can. = NP =LQ. Vi viy NP=LQ=QK

Nén AN +AK=AP-NP+AQ+QK = AP+AQ=2AQ(4)

Tir (3) va (4) ta co: 20 __2AQ
AM  AB+AC

. Viy (AB+AC).AH=2.AM.AQ

Z % HET % ~
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