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A-CHUNG MINH MOT SO TiNH CHAT HINH HOC
TAM GIAC - TU GIAC - DPUONG TRON.

Dé gitip ban doc rén luyén thém cho minh nhitng ki ning trong qua trinh chitng minh mdt s6"tinh chdt hinh hoc,
tac gid b6 sung thém vao chuyén dé muc sau. Ngoai cich chitng minh di néu cé thé' cé thém nhitng cich chitng
minh khdc nita. Diéu nay tiy thudc vao khd ning tw duy va linh hdi ciing nhw sé truwong ctia moi ngueoi. T
trung lai thi hwéng chieng minh van xudt phdt tiv 4 con dwong chinh:

Mt 1o, stk dung “cdc tinh chdt hinh hoc thudn tity ciia THCS”.

Hai la, sir dung phuong phdp “vécto thudn tiy” (16p 10).

Ba 14, st dung phuwong phdp toa d¢ héa két hop “chuin héa s6'ligu”.

Bon la, st dung phwong phdp tong hop (két hop cic cdch trén).

Tinh chat 1: Cho tam gidc ABC wvudng tai A , vé AH LBCtai H . Duwong tron (C;AC) cit dogn thiang
BH tgi D. CMR: AD Ila tia phin gidc ciia g6c BAH.
Hinh vé / Huéng dan chiing minh:
R Do CA=CD=>ACAD can tai C.
= XCAD = xXADC

Mat khac, ta lai co:
{;{CAD + £BAD=90" (gt)

1 «£ADC + £DAH =90° (gt)
B D H C
AD la phan giac gbc BAH = £BAD = XDAH
dem_ eBAD = xDAH = AD la phan giac goc BAH

Tinh chat 2: Cho tam gidc ABC vudng tgi A(AB<AC) . Goil la trung diém canh AC . Qua Iké duwong
thing d, vudéng géc véi BC, qua C ké dwong thing d,vudng géc AC , d, cit d, tai E. CMR: AE L BI .

Hinh ve Hudng dan chitng minh:
P Goi M =IEn AB.
CI L MB
A/ Do = I la truc tAm cta ABMC = BI L MC (1)
X MI 1 BC
1
; \ Vi IA=IC= AAIM = AICE(c— g —c)
' = IM=IE
A4

Do d6 AMCE 1a hinh binh hanh = AE//MC (2)

T (1),(2):>BIJ_AE

Tinh chat 3: Cho dwong tron (O;R) va ABla day cung cua dieong tron do (AB < 2R) , M la diém thudc cung
lon AB (M A M=# B) . Goi H la hinh chiéu vudng goc cua M trén AB . CMR: XAMH = XOBM .

Hinh vé Huéng dan chitng minh:

Vé dudng kinh MC ctia duong tron (O) = £MBC =90°
Xét AAHM va AMBC c6:

o XHAM = KMCB (hai géc ndi tiép cing chan cung BM ).
o XMBC = XAHM =90° (cmt)

= AAHM ~ ACMB(g - g)
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Kéo dai MO cit (O) tai diém thir 2 1a

C —#" s AAHM ddng dang ACMB

= £AMH = XCMB = (£BMO)

Ma AOMB can tai O(OB=0OM =R)
= XBMO = £OBM

= £AMH = XOBM (dpcm)

MB.MA =MC.MD

Tinh chat 4: Cho ti¢ gide ABCD ngi tiép dwong tron (O) , goi M la giao diém ABva CD . Khi dé CMR:

Hinh vé
A

Day cling la ding nghia phuong tich
cua 1 diém d6i voi mot duong tron.
MB.MA = MC.MD =, M =R*

Huéng dan chiing minh:
Ta c6 ABCD la t giac ndi tiép
= £CAB= £DBC (hai gbc noi tiép cting chan cung BC )

Xét AACM va ADMB co

XCAB= ACDBC(Cmt)
XAMD : chung

AACM ~ ADBM(g - g)
AM _CM
DM BM
= AM.BM =CM.DM (dpcm)

Tinh chat 5: Cho i gidc ABCD , khi dé AC | BD <> AB> + CD? = BC? + AD? (dinh ly 4 diém)

Hinh vé

Tt két qua cua tinh chat trén, ta cé thé
st dung dé€ ching minh 2 duong
thang vudng goc.

Hudng dan chitng minh:

Dung heé truc Hxy nhu hinh vé.
Dit A(a;0),C(c;0),B(0;b) .

Gia su: D(m;n)

Tacé AB* =a” +b*

CD* =c* —2cm+m* +n”

AD* =a*> —2am+m* +n*

BC* =b* +¢*

Tt 4 dang thiic trén ta co:

AB? +CD? = AD? + BC* = cm=am

Vi a;tc:>m=0:>D(O;n)etructung < AC LBD
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Tinh chét 6: Cho tam gidc ABC (AB <AC ) co ba goc nhon va hai dwong cao BD,CE . Ve dwong tron tidm
B bin kinh BD cit dogn thang CE tgi K. Qua D vé dwong thing BC cit dwong thing BA tai M , cit EC tgi

I .CMR: MK 1 BK .

Hinh vé

s C
— "y ABEK ddong dang ABKM

=> £BEK = XBKM =90’

Do d6 ta can chiing minh

BE.BM = BK?

Huéng dan chiing minh:
Goi H=DI nBC .Ta co:
. {ABEC — «BHM =90° (gt)
KEBC chung
= ABEC ~ ABHM (g - g)
= BE.BM = BH.BC(1)
ABCD vubng tai D, DH la duong cao = BH.BC = BD? (2)
Ma BD = BK =(R)= BE.BM = BK*

BE BK

—=—(cmt)
®,BK BM

AXEBK chung

= ABEK dong dang ABKM (g - 8)

— XBEK = XBKM =90°
= MK 1 BK .

Tinh chat 7: Cho tam gidc ABC vudng tgi A. Duwong phin gidc ctia géc ABC cit dwong trung tryec ciia doan

thing AC ¢ D. CMR: ADBC vuéng.

Hinh vé

B Vi c
Ta st dung tinh chat duong trung
tuyén bang ntta canh huyén thi 1a tam

giac vuong.

Huéng dan chiing minh:
Goi Ela trung diém BC , do AABC vudng tai A= EA=EC

Suy ra E thugc duong trung triec canh AC = DE 1 AC

Ma AB L AC= AB//DE

= XBDE=xXABD= (ACDBE)

:>ADBECéntaiD:>ED=BE=%

= ADBC vuong tai D.

Tinh chat 8: Cho diéim A & ngoai duong tron (O) . Ve cdt tuyén ABC, ADE ciia duong tron (O). Ax la tiep
tuyén cua duong tron ngoai tiép tam gidgc ABD . CMR: Ax //DE.

Hinh vé

D€ chiing minh song song, ta st dung
tinh chat so le trong ctia 2 géc bang
nhau, dong thoi st dung cac moéi lién
hé cua cac goéc trong duong tron, ti

Hudng dan chitng minh:
Ta c6 £xAB=XADB

(g6c gitta tiép tuyén va day cung va goc ndi tiép cung chan
cung AB)

Ma XADB = xBCE
(do t& gidc BCEDndi tiép c6 gdc ngoai bang gdc d6i trong)

= XxAB = xBCE (vi tri so le trong) = Ax//CE.
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giac noi tiép.

Tinh chat 9: Cho tam gidc ABC nhon (AB <AC ), dwng vé phia ngoai tam gidc ABC cdc tam gidc ABD vudng

cin tai A, tam gidc ACE vudng cin tai A. Goi Ila giao diém BEwva CD . Goi M, N ldn lugt la trung diém

ctia BC, DE. Chitng minh rang Al / /MN.

Hinh vé

M
Goi F,Klan luot la trung diém
BD, EC.

Huéng dan chiing minh:
AD=AB(gt), AE=AC|(gt

Tacs (t) (st)
ADAC = XBAE

= AABE=ADAC(c—g—c)
= £ABE = £ADC
Te désuyra BELCD .

Dé dang chttng minh FNKM la hinh thoi = FK 1 MN

AF=IF=ﬁ
Ta co EZC
AK:IK:T

= FK thudc trung triec AI = FK L Al

Do d6 MN //AI

Tinh chét 10: Cho tam gidc ABC cé H la trwc tdm, d, la dwong phin gidc trong goc HAC . Puong phin gidc
trong géc HBC cit canh AD,d,, AC ldn lwot tai M,N,I. CMR: Al L MN .

Hinh vé
biéu phai chiing minh

< AAMN cantai A
= LAMN = XANM

Dé chitng minh hai gdc trén bang
nhau ta c6 thé st dung ky thuat tach
goc.

b C

Huéng dan chiing minh:
GoiD=AHNBCva E=BHnN AC

Ta ¢c6 #BDH = XBEC =90°
= XBHD = XNCB

XAMN = £XBHM + XHBM
Lai ¢6 1 «HBM = <NBC(BM phan giac)
ANCB + £NBC = XANM
= LANM = XAMN = AAMN can tai A
Ma Al la duong phan giac MAN
= Al 1 MN
Luu y:

XACx=180° — XACB
= XBAC + £XABC

Tinh chét 11: Cho tam gidc ABC vuéng tai A , dwong cao AH , vé dwong tron tim H bin kinh HA.D la
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diéin trén duong (H) . Goi M, N ldn luot I trung diém ciia DB, DC. CMR: DMHN la tik gidc ngi tiép.

Hinh vé

Can chiing minh la XMND = xMHD
Kéo dai HD cdt (H) détao duong
kinh va dong thoi khai thac cac gia

thiét cua cac trung diém.
A

Huéng dan chiing minh:

Goi Ela giao diém cua DH véi duong tron (H)

Ta c6 BH.BC = AH? (= DH.HE) (do AABC vudng tai A)

= BH.BC = DH.HE

Lai c6 £BHE = £<DHC (d6i dinh) = AHBE ~ AHDC (c - g —¢)
= xBEH = XDCH

= £MHD = £BED (do MH //EB)

Twong ty ta c&6 XMND = XxDCH

Do d6 KMND = xMHD = t& giac DMHN ngi tiép.

Tinh chét 12: Cho hinh vuéng ABCD, vé duong tron (O) dwong kinh AB va dwong tron tdm D bdn kinh
DC . Goi Ela giao diém ciia hai dwong tron trén (E # A) . Tia BEcdt CDtgi M. CMR M la trung diéin CD.

Hinh vé
A B
(0]
E
M
D C

Can chu y dén tinh chat hai duong
tron cit nhau tai hai diém A, E thi
OD 1 AE

Huéng dan chiing minh:
Ta c6 AEABvuodng tai E .

Do A, Ela giao diém cta hai dwong tron = AE L OD

Ma BM L AE=OD//BM ,laic6 OB//DM nén OBMD la
hinh binh hanh

:DMzOBz%

= M la trung diém cua CD

Tinh chét 13: Cho tam gidc ABC, vé phia ngoai ciia tam gidc ABC , vé cdc tam gidc déu ABD, ACE . F la giao
diéin ciia dwong thang qua D song song v6i AE va dwong thing qua E song song véi AD. CMR AFBC la tam

gidc déu.

Hinh vé

FB= FC(l)
ABFC =60°

Dé chitng minh FB=FC, ta ching
minh ADFB=AFCE
D& chitng minh XBFC =60°, ta khai

AFBC déu @{

Hudng dan chitng minh:
Goi M=AENCF

Ta c6 {DF /1A = AEFD la hinh binh hanh

aco
AD//EF

= XADF = XAEF = XFDB = XFEC
Lai c6 DB=DA=EF, AC=AE=DF
= ADBF = AFEC = BF =CF va £BFD = XFCE

Mat khac,
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thac su song song AE//DF, dong
thoi phan tich géc XAMC, £DFC

«£AMC = £DFC(AE/ /DF)
LAMC = MEC + £FCE
%/_/

60°

XDFC = £BFC + BFD

BF=FC(cmt)

Suy ra £BFC =60° AFBC déu.

Tinh chit 14: Cho tam gidc ABC khong cin nii tiép duong tron (O) . M,Nlan lwot la trung diéin cia
AB,BC ,vé BD LOAtai D, AELBCtgi F .CMR: MN L DE.

Hinh vé

Huéng dan chitng minh:
Dung duwong kinh AF cua dweong tron (O)

Ta c6 ADBE]la ttt gidc ndi tiép (do KADB = XAEB)
— XABC = XEDN ma £ABC = AFC (do ACFB néi tiép)
= XEDN = XAFC = DE//AF

_[AF L AC
— DE L MN

Y \MN//AC

Tinh chét 15: Cho tam gidc ABC vudng tai Acé dwong cao AH . Goi M la trung diém AH , D la giao diém
cua BM va dwong trung triec cua AC. CMR: ADBC vudng.

D

C

Hinh vé
A
P /
1
B H

/

Goi P,Nlan lugt la trung diém caa

AB, AC.

Huéng dan chiing minh:
Khi d6, ttr tinh chat duong trung binh

= M, N, P thang hang va do 6 BH =2PM , HC =2MN

Ttr d6, ap dung dinh 1y Thales v6i AB//DN (do cung vudng
goc AC)

BH PM _BM
HC MN MD

Suy ra = MH //CD

Lai c6 HM 1L BC=CD 1 BC

= ADBC vuong tai C

Tinh chat 16: Cho hinh vuéng ABCD . Trén tia doi ciia BA, ldy mot diém E; trén tia doi cia CB, 13y mot diém
F sao cho EA=FC. CMR: AFED vuéng cin.

Hinh vé
E
M}?
B C
A D

Hudng dan chitng minh:
AB=CD(gt)
Xét {CF =EA(gt)
KEAD = XFCD =90’
= AEAD = ACFD(c - g —c)
ED=DF
=
&£DEF = XEFD

= AEDF vudng cin.
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Tinh chat 17: Cho hinh thang ABCD vudng tai A va D. (CD = 2AB) . Goi H la hinh chiéu vudng goc cia
D trén duong chéo AC, M la trung diém HC. Chirng minh ring BM L MD.

Hinh vé Huéng dan chiing minh:

Goi K la trung diém DH suy ra KM la duwong trung binh
AHCD

H Suy ra KM =AB,KM//AB

(do AB//CD,DC=2AB )

i i Nén ABMK 1a hinh binh hanh

= BM //AK.

i N Laicé KM 1L AD,DH 1 AM nén K la triec tam AADM .

= AK 1 DM

= DM L BM(do AK/ /BM)

A B

Tinh chat 18: Cho hinh thoi ABCD ¢6 XBAC=60" va E la giao diém hai dwong chéo AC va BD. Goi E Ia
hinh chiéit vudng géc ciia A 1én BC . Chitng minh rang AEF la tam gidc déu.

Hinh vé | Hudéng dan chiing minh:

Ta c6 £FBA=180" — £ABC =60"

Va dong thoi XABE =60°

Suy ra AB la tia phan gidac cua goéc XFBE. Do
FAL1BF,AE 1 BE nén theo tinh chat phan giac ta co
AF = AE = AAEF can tai A. Lai co goc
AFAE = XBAE + XFAB =60’

= AAEF la tam giac déu.

Tinh chat 19: Cho hinh binh hanh ABCD. Goi E,F la cdc diém nam trén cgnh AB va BC sao cho
FA=EC. Goi I la giao diém cia FA va EC. Ching minh rang ID 14 tia phan gi4c cia goc <AIC.
Hinh vé Huéng dan chiing minh:

Goi H,K lan luot la hinh chiéu vuong goéc cia D 1én canh
AF,CE.

Dé dang chirng minh dwoc

1 1

1 Sussp = AF.DH,S,p, =--CE DK,

AAFD — SACED = ESABCD

S

CE = AF(gt)
Suy ra DH = DK = DI la phan giac ctia géc £AIC .

Tinh ch&t 20: Cho hinh chit nhit ABCD tim I , goi E thudc canh AC va ké dwong thing qua E song song
BD ldn lwot cat AD,CD tgi F,H . Dung hinh chit nhgt FDHK . Chitng minh rang KD //AC va E la trung
diéin BK.

Hinh vé Huéng dan chiing minh:

A 3 | Goi O la tam hinh chit nhat FDHK suy ra XOHD = XODH
Mat khac XOHD = XIDC = XICD

= XODH = XICD = DK //AC

& I Do do EI//DK ,1latrung diém BD = E la trung diém BK
(dpcm).

Tinh chat 21: Cho hinh chit nht ABCD . Goi M la diém déi xing cia B qua C. N 1a hinh chiéi vudng gdc
ctia B trén dwong thing MD. Chitng minh rang AN 1 CN.
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Hinh vé Huéng dan chiing minh:
ol Ta c6 BCND la tie gidc ndi tiéh (do xBCD = xBND=90" )

al B = £BNC = £BDC = £CAB

( # JII % = ANCB la tit gidc ni tiép (do XANC =180° — £ABC =90°

/ = AN L NC
D T \\‘ G

— N
M

Tinh chét 22: Cho tam gidc ABC(AB > AC) noi tiép dwong tron (O) Duong phén gidc ngoai géc BAC cit
dwong tron (O) tai diém E. M,N ldn lwot la trung diém cic canh BC, AC. F la hinh chiéu vuéng goc cia E

trén AB, K la giao diém MN va AE. Chitng minh ring KF //BC.

Hinh vé Huéng dan chiing minh:
E BEFM la t& giac ndi tiép = £KFME = XFBE = XABE = XADE
A
; « | =MF//AD(2)—Ys MF L AE(3) (1),(2)= MF L AE (3) .
o N Lai c6 MN//AB, EF | AB= EF / /MN (4)
B!/c (3),(4)= Fla truc tim AEKM = KF L EM ma
5 EM 1 BC=FK//BC
Goi D la diém chinh gitta cung BC
khong chita diem A= AD 1 AE (1).
Ta c6 ED la duong kinh cua (O)
= ED 1 BCtai M.

Tinh chét 23: Cho tam gidc ABC ni tiép dwong tron (1), diém D la chdn dwong phin gidc trong ciia goc
BAC. Duong thing AD cit (I) tai diém M(=A). Goi] la tim duwong tron ngogi tiéeh AACD.
CMR:CM 1.CJ .
Hinh vé Huéng dan chiing minh:
{4A]D=24ACD=(ZABAD)
£BAD = XBCM

= £CJD =24BCM

Lai ¢c6 £CJD +2]CD =180°

= 24BCM +2JCD =180°

= £ABCM + £JCD=90"=CM L CJ .
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Tinh chat 24: Tir diém P nim ngoai duong tron (O;R) vé hai tiép tuyén PAwva PBtéi dwong tron (O)
(A, Bla hai tiép diém). Goi H la chin dwong vudng goc ké tiv A dén dwong kinh BC ciia dwong tron. CMR:
PC cat AH tai Ila trung diém AH.

Hinh vé Huéng dan chiing minh:
c_——_A Goi D=BP " AC Tacdé PA=PB= APABcan tai Pva
£BAC =90’

= PD =PB(=PA) (1)

ABPC ¢6 IH / /PB = %:Cl @)

ACPDc6 Al //PD = ﬂ: CI 5 0
PD

=[H=IA =1 latrung diém AH.

Tinh chat 25: Cho tam gidc ABC vudng tai C, ké duwong cao CK , ké phin gidc CE cila géc ACK K,E e AB.
D la trung diém AC, F=DENCK. CMR: BF song song CE.

Hinh vé Huéng dan chiing minh:
. — Ta c6 AE la phan giac caia AACK
o i di CK =, KE = 1. EC.=1
2w :%—EeizleAzab

CA EA CA b

B K . T - A qua E(l,’O)
o ED:{__. 1

F Thiiy Lim Phong ED==- (b -1; u) lam vtcp
Dung hé truc Kxy nhu hinh vé. 2

Dit CK=a,KE=1,EC=b. Khi d%, ta =ax-(b-1)y=a
o Va FzOymED:F[O;b_—aJ

K(0:0),E(1:0 [b+1 a}
BC =

BK? + CK* = BC?

1 1 4
CK> AC2 BC2 [—1 = KB= \/_1 {\/_1 O}
AK® +CK? = AC* =0 = |21 CE=(1;-a)
b-1 .
Do d64 — a
BF = (1;-a)
b* -1
= CE//BF (dpcm).

Tinh chét 26: Cho tam gidc ABC . Mgt dwong tron tim O ndi tiép tam gide ABC va tiép xiic v6i BC tgi D .
Duwong tron tim 1 la dwong tron bang tiép géc A cua tam gidc ABC va tiép xiic véi BC tai F. Vé dwong kinh
DE ctia dwong tron (C) CMR: A, E,F thing hang.

Hinh vé Huéng dan chitng minh:
Ta cd A,O,I thing hang (do cing nam trén dudong phan giac
trong goc BAC)

Goi M, Na tiép diém ctia (O), (I) véi AB

THAY TRAN VAN TAI - THAY HUA LAM PHONG - CHIA SE Vi CONG PONG 11
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AAIN ¢6 OM //IN

= A9 _OMF_ O 1) (Thales thuan)
Al N TF

= XAOE = LaAF(z)

(1),(2)= AOAE ~ AIAF
= KOAE = <IAF

= A,E,F thang hang.

Tinh cht 27: Cho hai dwong tron (O) vi (O') cit nhau tai A,B (0,0’ trdi phia so v6i AB). VE tiép tuyén
chung CD(C E(O),D G(O'), C,D nam trén nita mdt phang bo OO’ ¢6 chita B). Dwong thang qua C song
song v6i AD va dwong thing qua D song song AC cit nhau tgi E. CMR: ti gide BCED ni tié.

Hinh vé Huéng dan chitng minh:

Goi M =ABnCD

Chting minh MC* = MA.MB , MD* = MA.MB
Tt d6 ta c6 M la trung diém cua AE.

Suy ra E, M, B, A thang hang,.

£BCD = xBAC (cung chan cung BC)

«BED = £BAC (ED//AC)

= ABCD = XBED

= ti gidc BCED noi tiép.

Tinh chat 28: Cho tam gidc ABC ngi tiép dwong tron (C) tdm I cé AD la dwong phin gidc trong géc A.( D la
chén phén gidc trong). Goi d la tiép tuyén tai A ciia dwong tron (C) cat BC tgi E. Chitng minh rang tam gidc
AED cin tai E.

Hinh vé Huéng dan chiing minh:

Goi d 1a tiép tuyén tai A ctia duong tron ngoai tiép AABC
E=dnBC Giast EB<EC.

Ta co

/EAB=/ACB va /BAD = /ZDAC,
= /EAD =/EAB+ ZBAD
=/LACB+ ZDAC = ZADE

= AADE can tai E.

Tinh chat 29: Cho tam gidc ABC cin tai A. Goi H la trung diém ctia BC, D la hinh chiéu cia H trén AC,
E la trung diém cua HD. CMR: BD L AE

THAY TRAN VAN TAI - THAY HUA LAM PHONG - CHIA SE Vi CONG PONG 12
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Hinh vé

.
B H c <

dwng hé truc Hxy nhw hinh ve, va dat
BC =2a(a>0)
:>C(a;0),B(—a;O),A(O;2a)

AC:£+1=1©2x+y=2a

a 2a
=HD:x-2y=0

Huéng dan chiing minh:
EM 1 AH

AAHM : <HD L AM
HDNEM =E

= AE 1 HM = AE 1 BD

Cidch 2:

2+ y=2
D=ACAHD=|"* Y=
x-2y=0

=D ﬂ;& =E E;E .
5 5 55
Ta co:

4E-(28._9) y5_(% 22
5 5 5 5

— AE.BD=0< AE 1 BD

Tinh chat 30: Trong mdt phang toa d9 Oxy, cho hinh vuéng ABCD tdm 1. Goi M la diém doi ximg ciia D

qua C. Goi H,K lan lwot chan dwong cao ha tir D,Clén AM . CMR: HI / /BK

Hinh ve

* Ta c6: ABCD la t giac noi tiép (do
ABCD la hinh vudng) va ABKC la t
giac ndi tiép (do £ABC = LAKC =90°)
= A, B, K, C D cung thuoc duong
tron duwong kinh AC

Huéng dan chiing minh:

= ABKD la tt giac noi tiép.

= £AKB=£ADB=45"(1)

* Mt khac, £ADB = xKHI = 45° (2) (g6c ngoai bang goc d6i
trong, do AHID la t gidc noi tiép c6 LAHD = XAID =90°).
Tir (1);(2), suy ra KAKB=«KHI =45" = HI//BK (so le
trong).

THAY TRAN VAN TAI - THAY HUA LAM PHONG - CHIA SE Vi CONG PONG
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B- G4¥LH CHON - PHAN DANG
HINH PHANG OXY NAM 2016

Phan I. Cac bai toan vé tam giac.

Bai 1: Trong mat phang toa d6 Oxy, cho tam giac ABC c6 cac duong thang chita
duong cao ké tr A, trung tuyén ké tir B va phan giac trong ké tir C lan lugt la
(d1): 3x — 4y + 27=0, (d2): 4x + 5y -3 =0, (d3): x + 2y — 5 =0. Tim toa dd cac dinh cua
tam giac ABC. Lan 1- Truong THPT chuyén Bac Giang - Bac

Giang

Loi giai tham khao
» Véc-to chi phuong cta d,1a a =(4;3). dl
Vi d, L BCnén BC nhan a, =(4;3) lam vtpt.

+) Ta cé: vtpt cta d,1a a =(1;2) A
+)  Goi véc-to phap tuyén caa AC la ~—_
a =(a;b); (a2 +b* :tO)
+) Do d,Ja phan gidc cia goc C nén ta o
- la+2b]  |4.1+32]
Ja* +b? \/g - «/E\/g
a=0
3a=4b

_

:‘cos(adl,n%)

‘cos(nAc,ndS)

co:

o la+2b|=2Va’ + b’ <:>3a2—4ab:0<:>{

» TH1: Khi a=0chon b=1 thi n,. =(0;1)
+) Goi C(5—2c;c) ed,.Khido AC qua C c6 dang: AC:y—c=0

— :O
Do A=ACAd =17 ¢ — Al Lo
3x—4y+27=0 3

+) M la trung diém AC nén co: M(—%c—2;c}. Ma Med234(—%c—2)+5c—3=0<:>c=3.

Vay A(-5;3); C(-1;3)

+) Phuong trinh BC qua C va vuéng goc voi d,c6 dang: BC:4x+3y—-5=0

Khi d6: B=d, "BC = B(2;-1)

Thur lai thay A va B nam cung phia v6i d, hay d, 1a phan gidc ngoai géc C nén khong thoa man.

> TH2: Khi 3a=4b, chon b=3=a=4= n,. =(43) khi d6 AC song song véi BC nén
loai treong hop nay.

» Vay khong co tam gidc ABC thoa bai toan da cho.

Bai 2: Trong mat phang véi hé truc Oxy cho tam giac ABC c6 géc A tu. Hay viét phuong
trinh cac canh tam gidc ABC biét chan 3 duong cao ha tir dinh A,B,C lan lugt c6 toa do la:
D(-1,-2), E(2;2), F(-1,2).

Pé thi the THPT Qudc Gia nim 2016

Loi giai tham khao
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> Trudc hét ta ching minh rang khi AABC t ¢ A thi A 1a tAm vong tron ndi ti€p ADEF.
That vay:
+) Do 2 t giac noi tiép BDAE va DCFA ngi tiép nén:

ADE = ABE =90° - BHF
{ADF = ACF =90° - FHB E
= ADE = ADF .Hay DH la tia phan giac goc FDE.
Tuwong tu nhu vay ta ciing c6 EA la phan gidc ctia goc

H

DEF . Suy ra A la tdm vong tron ndi ti€p ADEF.

» Phan giac trong va ngoai tai D la: B
d;:3x-y+1=0;d, : x+3y+7=0

+) Phan gidc trong va ngoai tai E: e, : Xx—2y+2=0; e,:2Xx+y—6=0

+) Phan gidc trong va ngoai tai F: f; : x+y—-1=0; forx—y+3=0

Vi AABC c6 goc A tu thi 3 canh BC, CA, AB ctia n6 ¢é phuong trinh la:d,, e, f;.
> Vay: BC:x+3y+7=0;, CA:x-2y+2=0; AB :x+y —1=C(

Bai 3: Trong mat phéng voi hé truc toa do Oxy, cho tam gidc ABC c6 A(3; 1), duong
thang BC c6 phuong trinh y = 0, dudng phan giac trong ctia goc BAC c6 phuong trinh y
= x - 2, diém M(-6; -2) thudc duong thang AB. Tinh dién tich tam giac ABC.

Lan 2 - Cao Dang nghé Nha Trang

Loi giai tham khao
. Cach 1: (Ki thuat d6i xirng qua phén giac)
> Goi Ala duong thang qua M va vudng goc véi 4
phan gidc AD, sao cho A cit AD tai I, cit AC tai N,

rd rang AAMN can tai A cho ta I la trung diém MN. &
+) A:X+y+8=0 M I
+) | =ADNA= I (-3;-5)= N(0;-8)
> Phuong trinh duwong thang AB qua hai diém
A, M c6 dang: AB:x—-3y=0 y
+) B=BC N AB= B(0;0) B D c
> Phuong trinh duong thang AC qua hai diém A,
N c6 dang: AC:3x—y—-8=0
+) C=ACNnBC= C(%;Oj
s 3 31X 1y , 1iXg =Xa  Yg = VYa 1_3 - 4
» Khi do, dé dang tinh dwoc: S,,;. == =— =—
2(Xc =Xy Yo —VYa 2—5 -1 3

w Cach 1: (Pap an)
> Phuong trinh duong thang AB: x—3y =0

> Goi ¢ 1a goc gitta 2 duong thang AB va phan giac trong (d) thi cosp = ‘cos(ﬁ,nj)

2
J20
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(v6i n, =(4-3) 1a VIPT cua AB va n,=(3-1) 1a VIPT cta (d))
> Gid st n= (A;B) #0 1a toa dd VTPT cua duwong théng (d’) chtta canh AC khi dé:
- A-B 4

NrETN AN

<3A2+10AB+3B?=0 (B0 vinéu B=0 thi A=0 mau thuan gia thiét n=0)

cow:‘cos(n,nz)

A=-3B n=(-38;B) 3x—y-8=0
& 1_ <. . Ung véi 2 phurong trinh:
A__1lp o —EB;B g p g
3 3 x-3y=0 (=AB)

+) Nén duong thang (d’) chita canh AC1a : 3x—y—8=0.
Toa d diém B va C Ian luot tim duocla : B(0;0) va C (o;gj suy ra BC =§
Chiéu cao cua tam giac ABC ting v6i canh BC la d[A BC]=1.

> Suy ra dién tich 1a S =g

Bai 4: Trong mat phang toa dd Oxy, cho tam gidc ABC vudng tai B, BC=2BA. Goi E, F
lan luot la trung diém ctia BC, AC. Trén tia doi ctia tia FE 1ay diém M sao cho FM =3FE.
Biét diém M c6 toa dd (5-1), duong thang AC cé phuong trinh 2x+y—3=0, diém A c6
hoanh d¢ la s6 nguyén. Xac dinh toa d¢ cac dinh ctia tam giac ABC.

Lan 1 -Truong THPT Phuwdc Binh

Loi giai tham khao
w Tinh chat hinh hoc: BM L AC

¢
(V€ hinh chinh x4c thi ta sé thdy AABC=ABEM ttt d6 goi v
y ta chitng minh theo hudéng chitng minh 2 tam giac
bang nhau).
> Goi I la giao diém ctia BM va AC.
Ta thdy BC=2BA=EB=BA,FM=3FE=EM=BC . = M
AABC = ABEM = EBM =CAB= BM L AC. °
+) Duong thang BM di qua M vudng géc véi AC
BM:x-2y—-7=0. I
+) Toa d¢ diém I la nghiém cta hé
13 B A
2x+y-3=0 |*° &
=3
X=2y-7=0 y= .
5
SIS 5 5
7 A A = 2_’ _8 _4
+) Ta c6 thém: AEMB ~ AIMF (g-g) nén: 1B =3 IM =[?;?j:> B(L-3)
> Trong AABC ta c6 12 = 12+ 12 - - :>BA:§BI
Bl BA® BC® 4BA 2
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2
+) Mat khac BI=\/(%8j +(__4j 4\/— , suy ra BA-?BI 2

5
+) Goi toa d§ A(a,3-2a)eAC, Ta

6:BA’=4(a-1) +(6-2a) =4=5a>-26a+33=0=| 11

+) Do a la sd nguyén suy ra A(3;-3). Al = ( 52 gj

+) Ta c6 AC =5Al =(-2;4) = C(L1).
> Vay A(3,-3),B(L-3),C(L1)

Bai 5 Cho AABC vudng can taiA. Goi M la trung diém BC, G la trong tam AABM,
diém D(7;-2) 1a diém nam trén doan MC sao cho GA=GD. Tim toa dd diém A, lap
phuong trinh AB, biét hoanh dd cua A nho hon 4 va AG c¢d phuwong trinh
3x—y-13=0.

Lan 4 -Truong THPT Phuwdc Binh

Loi giai tham khao:
= Tinh chit hinh hoc: AGAD vu()ng can tai G.
3.7-(-2)-13
EE g
32 +(-1)

+) AABM vuong can = GA=GB=GA=GB=GD.
Vay G la tam duong tron ngoai ti€p ABD

= AGD =2ABD =90° = AGAD vudng can tai G.
+) Do d6 GA=GD =d(D; AG) =+/10 = AD* =
Goi A(a;3a-13) e AG;a<4. Ta c6:

> Ta c6: d(D;AG) =

~ 20 (a-7) +(3a-11)" =20 Eiz('oa')
Vay A(3-4)
» Goi VIPT ctia AB 14 fi, (a;b)
_ Ba-b
cos NAG = cos = 1
et rm
NA 3NG 3
+) Mat khac cos NAG = = 2
) AG «/NA2+NG2 ~ JONG?iNG? 10 (2)

b=0
3a=-4b

Ba-b] 3
Ja?+p2 10 <10
Véi b=0 chon a=1tacd AB:x—3=0;

V6i 3a=-4b chon a=4;b=-3 tacd AB:4x—-3y—-24=0

T (1) va (2) =

< 6ab +8b? :O<:>[
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4.7-3.(-2)-24

+) Nhén thdy véi AB:4x-3y-24=0 thi d(D;AB)= =2<d(D;AG)=+10

(loai)
> Vay AB:x—-3=0.

Bai 6: Trong mat phéng voi hé toa do Ozy, cho tam gidc ABC vudng can tai 4, goi
M la trung diém ctia BC, N thudc canh AB sao cho AB = 4AN. Biét réng M (2;2),
phuong trinh duong thang CN:4x+y-4=0 va diém € nam phia trén truc hoanh. Tim

toa dO diém A.

Lan 1 -Truong THPT chuyén Hung Vuong

Loi giai tham khao

AC_ AB _ 4AN _ 4 c

CN JAC?+AN? ~A7TAN A7 |
+) Khi d¢, ta c6 duoc:

ACB = 45° = cosNCB = cos(450 — ACN

> Ta co: cos ACN =

) ) 5
= c0s45°.cos ACN +5sin45%sin ACN = —
J34
+) Gia str ng. =(a,b) (a’+b”#0), do

_ [4a+b|

= ) °B
JaZ+b2A17 A N

_

cosNCB = ‘cos(@, nCN)

- [4a+b| 5
JaZ+b2 17 J34

< 7a’+16ab—23b* =0

» Khi b=a thi phuwong trinh BC:x+y—-4=0
R o . N .. |Ax+y=4 x=0
+) Do C=BC NCN nén toa do diém C la nghiém cua hé: =
X+y=4 y=4
+) Nén C(O;4):> B(4;O)
+) Phuong trinh AM :x—y=0= A(&;a)

0 .
+) Ta c6: AB L AC :{ 4 Khi d6 duoc A(0;0) hodc A(4;4), nhung do A va B ndm

khac phia v6i CN nén thix lai ta ¢6: A(0;0)

> Khi a:—gb, thi phrong trinh BC:23x—-7y—-32=0
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dx+y=4 |*7 2
+) Do C=BC NCN nén toa d¢ diém C la nghiém cua hé: = L (Loai do
X+y=-4 -12
17

C nam phia trén truc hoanh).

Bai 7: Trong mat phé’mg toa do Oxy cho tam giac ABC v6i A(-14), B(3;O),C(—%;O) va

diém M (1;,0) trén canh BC. Hay xac dinh toa do diém N trén AB va di€ém P trén AC

sao cho chu vi tam giac MNP nhé nhat

Lan 2 -Trwong THPT Dong Xoai

Loi giai tham khao:

> Goi K la diém d6i xtéing caa M qua AC, H
la diém do6i xirng cua M qua AB.
» Chu vi tam gidc MNP

CV,ynp = MN + NP + PM = KN + NP + PH > HK
(HK = const)

+) Dau bang xay ra khi H, N, P, K thing
hang.

+) Vay chu vi tam gidc MNP nhé nhat bang HK.
Khi H, N, P, K thang hang.

> Tim N, P.

+) Phuong trinh duong thang AB:3x—y+7=0
+) Phuong trinh duong thang AC: x+y—3=0
+) Goi I 1a hinh chiéu vudng gdc ctia M trén AB = | (-2;1) do d6 K(-5; 2).

+) Goi J la hinh chiéu vuong gdéc caa M trén AC =]J(2;1) do d6 H(3; 2).

+) Phuong trinh duong thang HK : y—2=0. Ta c6: N = HK n AC, P = HK nAB.

» Do d6 toa do cac diém N, P can tim 1a: N(1; 2), P(—%;Z) .

Bai 8: Trong mat phang véi hé toa dd Oxy, cho tam gidc ABC can, canh day BC c6
phuong trinh: x+y+1=0, phwong trinh duong cao ké tit B la: x—2y—-2=0. Diém
M(2;1) thudc duong cao ké tir C. Viét phuwong trinh cac canh bén cua tam giac
ABC.

Lan 1 -Trwong THPT Nguyén Hitu Canh - Binh Phuwdc

Loi giai tham khao:
> Goi H Ia trc tim A ABC. Tim duoc B(0;-1), cos HBC = —

Jio

=cos HCB

+) Pt duong thang HC qua M c6 dang: a(x-2)+b(y-1)=0
(n=(a;b) 1a VIPT vaa?+b?>0)
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2
+) cos HCB = e == 4a% +10ab +4b? =0 = 2(3] +5(9J+2 -0
J2@+b) 1o b b
a_ A
b =-2,b=1 N
b 0 2 . Nén phuong
E a=-1b=2(I)
b
AB_L CH ,
trinhCH : -2x+y+3=0 »Do nén viét dugc phwong P
B e AB
trinh dwong thang B ¢

AB:x+2y+2=0
» C la giao diém cua AB va BC:C(%;—%) va phuong trinh duong thang
AC:6x+3y+1=0

Bai 9: Trong m4t phang toa dd Oxy, cho duong thang A: 2x+y—-1=0 va diém A(-1 2).
Goi M la giao diém cta A v6i truc hoanh. Tim hai diém B, C sao cho M la trung diém
AB va trung diém N ctia doan AC nam trén duong thang A, dong thoi dién tich tam
gidc ABC bang 4.

Lan 3 -Truong THPT Nguyén Hitu Canh- Binh Phuéc

Loi giai tham khao:

A
2 -1=0
» Toa do M: {yX:Oy =M (%;Oj M/\\N
+) M la trung diém AB nén = B(2;-2) \\
> Phuong trinh duong thang BC qua B va song 2 .c

song voi MN =A c6 dang:BC:2x+y—-2=0
+) Tham s& hoa diém C(c;-2c+2)
+) Theo gia thiét, ta co:

> Két luan: B(2;-2), C(6; -10) hodc C(-2; 6)

Bai 10: Trong mat phang toa d6 Oxy, cho tam giac ABC vudng tai B, BC=2BA. Goi E,
F 1an luot la trung diém caa BC, AC. Trén tia do6i cua tia FE 1dy diém M sao cho
FM =3FE. Biét diém M(5,-1), duong thang AC cé phuong trinh 2x+y—3=0, diém A
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c6 hoanh d6 1a s6 nguyén. Xac dinh toa dd cac dinh ctia tam giac ABC.

Pé thi tht THPT Qudc Gia nim 2016 —deé 1

Loi giai tham khao:
w Tinh chat hinh hoc: AC 1 BM
+) Goi I la giao diém cta BM va AC.
+) Ta thdy BC=2BA = EB=BA FM=3FE=EM=BC
= AABC =ABEM = EMB=ACB=BM L AC.
> Puong thang BM di qua M vuéng goc véi AC
BM:x—2y—7=0. E F

+) Toa d0 diém I la nghiém cua hé
_13 !

X =

2X+Yy—-3= _ .

ty-3 0<:> 2 :I(E;—llj:IM:(E'gj,
X—-2y-7=0 y_—ll

1 1 1 5 J5

> Trong AABCtacd —=—5+—5=
BI° BA® BC

= > = BA
4BA 2
2 2
+) Mat khac BI =\/(%8] +(_—4j =£, suy ra BA=§BI=2

5 5
Goi toa dd A(a,3-2a), Tacd BA?=4 < (a-1)" +(6-2a)" =4 < 5a’ —26a+33—0<:{ 11

+) Do a la s6 nguyén suy ra A(3;-3). Al =(—_Zﬂj

+) Ta c6 AC=5AI=(-2;4)=C(L1).
> Vay A(3-3),B(5-3),C(L1)

Bai 11: Trong mit phang Oxy cho tam giac ABC vuong tai A . B,C la hai diém doi
xtng nhau qua goc toa do0 .Duong phan giac trong goc B ctia tam giac ¢c6 phuwong
trinh: x+2y-5=0. Tim toa d6 cac dinh ctia tam gidc biét duong thang AC di qua
K(6;2)

Lan 2-Truong THPT Loc Ninh

Loi giai tham khao:
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» Tham s& hoa diém B(—2b+5;b)e BD = C(2b—5;-b) B
+) Phurong trinh dwong thang qua O va vuong goc véi
BD: c6 dang: A:2x—-y=0
+) Toa d¢ diém I la nghiém cua hé :

X+2y-5=0 x=1

y = = 1(12) J

2x—-y=0 y=2
+) Acat AB tai E, I1a trung diém OE nén E (2;4) E
+) EB =(-2b+3;b—4); KC = (2b-1%-b-2)

+) Ma BELKC:{E?E Re s c
> TH1: Khi b =1 suy ra: B(3;1);C(-3;-1)

Phuwong trinh: AB:3x+y—-10=0; AC:x-3y=0

+) Nén A= ABNAC = A(3;1) (loai do triing véi B)

» TH2: Khi b =5 suy ra: B(-5;5);C(5;-5)

Phuong trinh: AB:x+7y-30=0; AC:7x-y-40=0

+)Nén A= ABNAC = A(%l;%j

Bai 12: Trong mat phéng véi hé toa do Oxy, cho tam giac ABC biét dinh B(2;—1),
duong cao qua A c¢6 phwong trinhd, :3x—4y+27=0 , phan giac trong goc C co
phuong trinhd, : x+2y—5=0. Tim toa d diém A.

Lan 2 -Truong THPT Van Ninh - Khanh Hoa

Loi giai tham khao:
A

> Duong thang BC qua B(2;-1), cé vecto phép tuyén B’
la: n= (4;3).
Suy ra phuong trinh dwong thang BC la: 4x+3y—-5=0.
+) Toa d0 diém C la nghiém cta hé phuwong trinh:

4x+3y—-5=0
{x +2y-5=0
> Goi B’ la diém d6i xting ctia B qua d2, I1a giao diém  ° H
ctia BB’ va da.

o {X =1 ey

Suy ra phuwong trinh BB’ X%z = yTH < 2X-y-5=0

2x—-y—-5=0 =3
At <:>{X = 1(3;1)

X+2y-5=0 y=1
+) Nén B'(4;3), viét dwoc phuong trinh duong thang AC:y-3=0

+) Toa d¢ diém I la nghiém cuta hé: {
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-3=0 X=-5
+) Toa d6 diém A 12 nghiém cua hé: {” = — A(-5;3)
3Xx—4y+27=0 y=3

Bai 13: Trong mat phang Oxy, cho tam giac ABC c6 M(2;1) 1a trung diém canh AB.
Puong trung tuyén va dwong cao di qua dinh A lan lwot c6 phuwong trinh (d):
x+y—5=0 va (d’): 3x+y—1=0. Viét phuong trinh duong thang AC.

Truwong Trung cip nghé Ninh Hoa

Loi giai tham khao:
» Do A la giao diém cua (d) va (d) nén A(-2;7)

+) Do M 1a trung diém cua AB nén B(6;-5) 4
+) Phuong trinh duong thang BC qua B va vuong goc véi
AH c6 dang: BC:x—-3y—-21=0 M

+) N=BCnd = N(9;—-4)
+) Do N la trung diém cta BC nén C(12;-3)
> Phuong trinh dwong thang AC: 5x+7y—-39=0 5 " N

Bai 14: Trong mit phang toa d6 (Oxy) cho tam gidc ABC cé phuwong trinh canh
AB:2x+Yy—1=0, AC:3x+4y+6=0, diéfm M (13) nam trén duong thang chira canh BC sao
cho 3MB=2MC. Tim toa do trong tam G cua tam gidc ABC.

Treong THPT Khanh Son — Khanh Hoa

Loi giai tham khao:
» A= ABNAC = A(2;-3) A
+) Tham s6 hda: B(b;—2b+1)e AB, C(4c—2;-3c)e AC
+) Do B,C,M thang hang, nén

3MB =2MC -
3MB =-2MC

B® - °C
» Tim duoc G(l;—gj v G(%;_Ej M

Bai 15: Trong mét phang toa dd Oxy, cho tam giac ABC vudng tai B, AB=2BC. Goi D la
trung diém cta AB, E nam trén doan thang AC sao cho AC =3EC. Biét phuong trinh

duong théng chita CD la x—-3y+1=0 va diém E (%1} Tim toa d0 cac diém A, B,C.

Truong THPT Dtc Tho - Ha Tinh

Loi giai tham khao:
w. Tinh chat hinh hoc: BE L CD
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+) Goi | = BE ACD. Ta c6 % _ % nén E 1a chan phan gidc trong 4
goc B cua tam giac ABC. Do d6 CBE =45° = BE L CD
> Phuong trinh dwong thang BE :3x+y—17=0.
+) Toa do diém I la nghiém cua hé:
3X+y-17=0 X=5 D
= = 1(5;2)
X-3y+1=0 y=2 E
+) Ta c6 BI=CI:ﬁ,CEzlAC:M:IEzijﬁz%ﬁ §
J2 3 3 32
Tt d6 tim dwoc toa d diém B(4;5) 2 Yo
» Goi C(3c-1; ¢)eCD, ta co:
c=1
BC =+/2BI = 2./5 = (3¢ —5) + (c-5)? :20<:>10c2—40c+30:0<:>L_3

+) Véi c=1 ta c6 C(2;1), A(12;1)
+) Vi a=3 taco C(8;3), A (0;-3)

Bai 16: Trong mit phang toa do Oxy, cho tam gidc ABC vuong tai B, BC=2BA. Goi E,
F lan luot la trung diém cta BC, AC. Trén tia d6i cua tia FE lay diém M sao cho
FM =3FE. Biét diém M(5;-1), duong thang AC c6 phuong trinh 2x+y-3=0, diém A
c6 hoanh d¢ la s6 nguyén. Xac dinh toa d¢ cac dinh ctia tam giac ABC.

Lan 1 -Truong THPT Lam Kinh

Loi giai tham khao:
w Tinh chat hinh hoc: BM L AC
+) Goi I 1a giao diém ctia BM va AC.
+) Ta thay BC=2BA = EB=BA FM=3FE=EM=BC
AABC = ABEM = EBM =CAB = BM L AC.
> Duong thang BM di qua M vudng gdc véi AC
BM:x-2y—-7=0.
+) Toa d0 diém I 1a nghiém cta hé . M
13 o

X
2X+y—-3=0 - S
X=2y-7=0 y_—ll

+) Trong AABC ta c6 12= 12+ 12= SZ:BA:ﬁBI
Bl BA® BC® 4BA 2

2 2
Mat khac Bl =\/(%8) +(_—4j :ﬁ, suy ra BA=§BI=2

5
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a=
+) Goi toa d6 A(a,3-2a), Ta cd BA’ =4 < (a-1)" +(6-2a) =4 < 5a° —26a+330<:{ 11
a=—
S
\ A A . ~0 _2 4
Do a la sO nguyén suy ra A(3;-3). Al= T

> Ta c6 AC=5AI=(-2,4)=>C(L1). Vay A(3;,-3),B(L-3),C(L1)

Bai 17: Trong mat phéng vOi hé toa do Oxy, cho tam gidc ABC vuong tai A. Goi K la
diém ddi xting ctia A qua C. Puong thang di qua K vudng goc v6i BC cat BC tai E va cat
AB tai N(-1;3). Tim toa d6 cic dinh ctia tam gidc ABC biét rang géc AEB =45°, phuong

trinh dwong thang BK 1a 3x+y—15=0 va diém B c6 hoanh d6 16n hon 3.

Lan 2 -Truong THPT Lé Lgi — Thanh Hoa

Loi giai tham khao:
» Tt gidc ABKE noi tiép = AKB = AEB = 45° K
= AAKB vudng can tai A = ABK =45° Y,
+)  Duong thing BK c6 vipt m=(31), goi

nz = (a;b) 1a vtpt caa dt AB va ¢ 1a goc giita BK va E
AB.
+) Ta co:
cos = ‘Hlﬁz‘ _ [Ba+b] 1 W \ 2
W o e V2 z
< [3a+b|= J5./a? +b?
& 4a” + 6ab — 4b? :o@{bzza
a=-2b

+ Vi a=-2b, chon N, =(-2;1) = AB:—2x+y—-5=0= B(2;,9) (Loai)

+Véi b=2a, chon n, =(1;2) = AB: x+2y—-5=0= B(5,0) (TM)

» Tam gidc BKN c6 BE va KA la duong cao = C la trgc tam cua BKN
=CN LBK=CN:x-3y+10=0. AABK va AKCM vudng can

:KM:icK 1 1 1BK=B;<:>ﬁ<'=4W

NN AN A

M =MN A BK = M (%;g): K (3;6),

» Puong thang AC qua K vudng goc AB = AC:2x—y =0
A=ACNAB= A(L2), Cla trung diém cua AK = C(2;4).
> Vay: A(1;2), B(5;0), C(2;4).

Bai 18: Cho tam gidc ABC. Duwong phan gidc trong ctia géc B c6 phuwong trinh
d, :Xx+y—-2=0, duong trung tuyén ké tit B c6 phuong trinh d, :4X+5y—-9=0. Duong
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thang chita canh AB di qua diém M (2;%), ban kinh duong tron ngoai ti€p tam giac

ABCla R :g. Tim toa d6 dinh A .

Lan 1-Lé Lgi Thanh Hoa

Loi giai tham khao:

B

X+y-2=0 x=1
> Toa d6 B 1a nghiém cua hé { y = {

4x+5y-9=0 y=1

+) Goi M’ la diém d6i xtng v6i M qua d,, M'(g;O).

+) Do AB di qua B va M nén c6 pt: AB:x+2y-3=0.
BC di qua M va Bnén co pt: BC:2x+y—-3=0. AN

+) Goi « la gbc gifra 2 dwong thang AB va BC suy ra 4 D N

21+1.2]

NG

» Ttr dinh ly sin trong tam gidc ABC, ta co: 2R =

3
cosq = —=—F —cjmna—g

AC

sin ABC
+) Ac AB,C e BC=> A(a:> )C(c3 2¢), trung didm ctia AC la N(a+c 9-a-dc,
4

= AC =3.

a-4c+3=0

. N ed, ) a=5c=2
_ &
AC=3 (c—a)2+(a A;Jrsj -9 |a=-3c=0

Khi a=5ta dugc A(5;—-1). Khi a=-3 ta dugc A(-3;3) .
> Két luan: A(5-1), A(-33) .

Bai 19: Trong mit phang véi hé toa do Oxy cho tam gidc ABC cé M(8;2); E(E %J lan
lugt la trung diém cua BC va AC. Goi H 1a truc tam tam giac ABC va F la chan duong
cao ha tir C, biét duong thang di qua F va trung diém ctia AH c6 phuong trinh
lad:2x+y—8=0. Tim toa d0 cac dinh cua tam giac ABC

Pé s6 4-Moon

Loi giai tham khao:

w. Tinh chat hinh hoc: FI L FM va FI L FM
IE||CH
+) IME || AB = ME L IE
CH L AB
+) Ta c6: tam gidac AFH vuong tai F, c6 I1a trung diém
AH nén tir d6 cho ta FI = I1A=1H = FAI = AFI B

Tuwong ty cling do tam gidc FBC vuodng tai F, c6 M la
trung diém BC nén MB = MC = MF = BFM = FBM
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Ma FAIl + FBM =90° = AFI + BFM =90° < FI L FM
> Phuong trinh duong thang:
ME:x+y-10=0=El : x-y-1=0
) 1=ElNFI = 1(32)
+) Do Fl L FM nén phwong trinh dwong thang MF : x—2y—4=0
+) F=MFNFI = F(40)=CF:x-y-4=0; AB:x+y-4=0
» Goi B(b;4—b)e AB; C(c;c—4)eCF , do M Ia trung diém BC nén:
b+c=16
{—b+0:8
+) AC nhén E lam trung diém A(1;3)
> Vay A(L3); B(6;-2); C(10;6)

= B(6;-2); C(10;6)

Bai 20: Trong mat phéng vOi hé toa do Oxy, cho tam gidc ABC vudng tai A. Goi H la
hinh chiéu vubng géc cua A trén BC, cac diém M(2;-1), N 1an luot la trung diém cta

HB va HC; diém K (—%%j la trec tdm tam giac AMN. Tim toa d¢ diém C, biét réng

diém A c6 tung d6 am va thudc duong thang d:x+2y+4=0.
Truong THPT Chuyén Nguyén Quang Diéu

Loi giai tham khao:
w Tinh chat hinh hoc: CI L AM, K 1a trung diém IH.
+) Goi I la trung diém cua AH, tacd MI//AB = MI L AC
Suy ra: I la triec tam tam gidc AMC = CI L AM
+)Ma NK L AM = NK//CI = K la trung di€m HI
> DPit A(-2a-4a)ed, tor hé thitc

H(=SEI:>H(2Q3+2;2;QJ

+) Suy ra: ﬁ(z(%+2a;%—aj va ﬁ:( 0

+) Khi do6:

ﬁgm:o@[Z+2aj(2“—4j{l_a][5—aj:o
2 3 2 3

a=-1
<104’ -13a-23=0 = Y% = A(-2-1).

10

> Suy ra toa do H(O;l) va B(4;—3)
+) Phuong trinh AB: x+3y+5=0 va BC:x+y—1=0
+) Phuong trinh AC:3x—y+5=0
Toa do C la nghiém cta hé phwong trinh:
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{3x—y=—5®{x=—1z>c(_1;2)

x+y=1 y=2
> Két luan: A(-2;-1); B(4:-3); C(-1:2)

Bai 21: Trong mat phéng voi hé toa do Oxy cho tam giac ABC c6 AC=2AB, diém
M(l;%) la trung diém ctia BC, D la diém thudc canh BC sao cho BAD=CAM. Goi E la
trung diém ctia AC, duong thang DE cé phuong trinh: 2x+11y-44=0, diém B thudc
duong thang d cé phuong trinh: x+y-6=0. Tim toa d6 3 diém A, B, C biét hoanh do
diém A 1a mot sd nguyén.

Truong THPT Chuyén Bién Hoa, 14n 1
Loi giai tham khao:

A Goi I=BENAD , G= AM N BE
AABI = AAEG (g.c.g)=BI=GE.
E (8<8)
A Ma BG=2GE (do G la trong tam cua AABC)
C =BI=1IG=GE.
B> b M

Ké EH // BC (He AD).
Chtng minh duwgc CD =2HE,HE =2BD = CB=5BD.

2BM =5BD, B(b;6-b),D(22-11d;2d),M(1,2)

55d+3b=108 _|d== _[D(%;¥)
= = 5=
10d+3b=27 " | o " |B(33)

M(1;%) la trung diém cua BC = C(—1;6).
Goi E(22-11e;2e), E 1a trung diém ctia AC = A(45-22¢;4e—6)
e=2 (tm)

AC=2AB & 75e*-278e+256=0<| 178

o (1):>A(1;2)

Vay A(1;2),B(3;3),C(-1;6)

Bai 22: Trong mat phéng véi hé toa do Oxy, cho duong tron (C):(x-1)*+(y-2)* =25
ngoai tiép tam giac ABC. Cac diém K(-1; 1), H(2; 5) 1an luot la chan duwong cao ké tw
cac dinh A va B ctia tam gidc ABC. Tim toa d9 cac dinh cta tam gidc ABC biét rang C
c6 hoanh d¢ dwong.

Truong THPT T6 Vian On, lan 1

Loi giai tham khao:
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+(C) c6 tam 1(L2). Goi Cx 1a tiép tuyén cua (C) tai C.
Ta c6 HCx = ABC = % Sd AC (1)

Do AHB = AKB =90° nén AHKB la t&t gidc noi ti€p = ABC =KHC (cung bu vdi goc AHK )
(2)
Tt (1) va (2) ta c6 HCx = KHC = HK // Cx.
Ma IC LCx=IC LHK.
Do d6 IC ¢6 vecto phap tuyén 1a KH = (3;4), IC ¢6 phuong trinh 3x+4y—11=0
Do C la giao cta IC va (C) nén toa do diém C la nghiém cuia hé

3Xx+4y-11=0 X=5
{(x—l)z H(y-2?=25 {y — i
Puong thing AC di qua C va c6 vecto chi phuong 14 CH = (-3,6) nén AC c6 phuwong trinh
2x+y—-9=0.

=g
{X = . Do x. >0 nén C(5-1)
y:

Do A 1a giao ctia AC va (C) nén toa do diém A 1a nghiém ctia hé
2x+y-9=0 =i, [R=8
yz , = X : X (loai). Do d6 A(L7)
(x=D)"+(y—-2)"=25 y=7 |y=-1
Puong thang BC di qua C va c6 vecto chi phreong la CK =(-6;2) nén BC c6 phuong trinh
Xx+3y—2=0.
Do B la giao ctia BC va (T) nén toa d¢ diém B la nghiém cua hé
X+3y—-2=0 =—4 (x=5
¢ o =777 (loai). Do d6 B(-42)
(x=D)+(y-2)=25 y=2 |y=-1
Vay A(L7); B(-42); C(5-D).
Bai tap teong tw 1: Trong mat phéng voi hé toa do Oxy, cho tam giac ABC, goi D la diém
doi xtmg v6i C qua A. Biém H (2;-5) 1a hinh chiéu vudng goc cua diém B trén AD, diém
K(-1-1) 1a hinh chiéu vudng goc cua diém D trén AB, duong tron (T) ngoai tiép tam
giac ABD ¢6 phuong trinh(x—1)" +(y+2)" = 25. Tim toa d¢ céc dinh ctia tam giac ABC,
biét diém A c6 hoanh d6 duwong.
l1an 1-Trwong THPT Hong Quang- Hai Duwong
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Tinh chat hinh hoc: 1A L HK (Cac em hoc sinh gang chiing minh: ké tiép tuyén Ax rdi
chiitng minh HK || Ax)
Khi d6 phuong trinh duong thang 1A:3x—4y-11=0= A=1AN(T )= A(51)
Lap phuong trinh duong thang AB, AD r6i giao véi (T) giai hé tim B, D 16i suy ra C.

Dap s6: A(51);B(—4,-2);C(9;9)
Bai tap twong tw 2: Trong mat phang véi hé toa d6 Oxy, cho tam giac nhon ABC noi
tiép dwong tron (C): x?+y? =25, duwong thang AC di qua diém K(2; 1). Goi M, N 1an
luot 1a chan duong cao keé tir dinh B va C. Tim toa dd cac dinh ctia AABC biét phuwong
trinh duong thang MN 1a 4x - 3y + 10 = 0 va diém A c6 hoanh do am.

14n 1-S6 GDDT Quang Ninh, Pap S6: A(-4;3);B(-3;,-4),C(5;0)

Bai 23: Trong mit phang véi hé toa &6 Oxy cho tam gidc ABC co A(L4), tiép tuyén tai
A ctia dudng tron ngoai tiép tam gidc ABC cat BC tai D , duong phan gidc trong ctia
ADBc6 phuong trinh x-y+2=0 , difm M(-41) thudc canh AC. Viét phuong trinh
duong thang AB .

Truong THPT Chuyén Binh Long, Binh Phudc, 14n 2

Loi giai tham khao:

N

Goi Al la phan gidc trong cua BAC
Ta c6: AID = ABC + BAI
IAD = CAD +CAl
Ma BAI =CAl , ABC = CAD nén AID = IAD
= ADAI can tai D = DE L Al
PT duwong thang Alla: x+y-5=0
Goi M’ la diém d6i xting ctia M qua Al = PT duong thang MM’ : x—y+5=0
Goi K=AlnMM '=K(0;5) =M’ (4,9)
VTCP cua duong thang AB la AM'=(3,5) = VTIPT cua dudong thang AB la n=(5,-3)
Vay PT duong thang AB la: 5(x-1)-3(y-4)=0 <5x—3y+7=0

Bai 24: Trong mét phang véi hé truc toa dd Oxy cho tam giac ABC vudng tai A. Goi D
la trung diém ctia BC va E 1a hinh chiéu ctia A trén dwong thang BC. Goi F va G tuong
tng 1a hinh chiéu cta E trén cac canh AB va AC. Duong thang FG cat duong thang AD
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tai H. Biét rc%ng AH.AD=2, toa d0 di€ém A(2;3), phuong trinh duong théing

(FG):3x -4y +2=0 va diém E c¢6 hoanh d6 nhé hon 3. Tim toa d¢ cac dinh B va C.

Treong THPT Hoang Hoa Tham

Loi giai tham khao:

F

B E D C
Ching minh AD vuong goc FG:

ABC la tam giac vudng c6 canh huyén BC, trung tuyén AD do d6: DA=DB=DC hay tam

giac ACD can tai D.

Khi d6: DAC=DCA. Mat khac vi FAE=DCA (goc co6 canh twong ttng vudng goc) va
FAE=GFA (AFEG la hinh chi* nhat) do d6: DAC=GFA.
Vi: GFA+ AGH =90°, vay: DAC + AGH =90 = AD L FG.

Phuong trinh duong thang: (AD):4x+3y-17=0.

Bai 25: Trong mat phang toa dd Oxy, cho tam giac ABC noi ti€p duong tron (C):

(x—2)° +(y—3)° =26. Trong tdm ctia tam giac la G [1;2); diém M (7;2) nam trén duong thang

di qua A va vuong géc véi BC (M = A). Tim toa do cac dinh cta tam gidc, biét —

Truong THPT Pham Vian Dong — Phua Yén

Loi giai tham khao

tam gidc MHB can tai B. Nén

* Goi I 1a tam cua duwong tron (C), E 1a trung
diém ctia BC va H la tryc tam cta tam giac
ABC.

Keé duong kinh AA” ta c6 BA” // CH, CA’ // BH
nén BHCA’ 1a hbh.

Suy ra E la trung diém ctaa A’H nén IE la
dwong trung binh cia A AHA'.

:E:E:E—G nén ba diém H, G, I théng

AH 2 AG

hang. Va GH = -2GI ma

ta co 1(2;3) nén H(—1;2).
Ta c6 M nam trén (C) va A, H, M théng hang;

BC la dwong trung triec cia HM.
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» Phuong trinh dueong thang BC: x—3=0.
Toa do B, C la nghiém ctia hé phuwong trinh:

x—3=0 X=23

2 2 :{ G
(x=2)"+(y-3)"=26 |y=-2y=8
Phutong trinh dwong thang HM: y—2=0.
Toa do A la nghiém he:

y-2=0 x=-3
{(x2)2+(y3)2 :26:{y=2

- Vay A(-3;2), B(3;8), C(3;-2).

Bai 26: Trong mat phang véi hé toa dd Oxy, cho tam gidc ABC vuong tai B,
AB =2BC, D la trung diém ctia AB, E thudc doan AC sao cho AC =3EC, biét phuong

trinh duong théng CD:x-3y+1=0,E (%lj Tim toa d0 cac diém A, B, C.

Lan 1-Trwong THPT Tam Pao Vinh Phiic

Loi giai tham khao
., BA_ EA 1
Goi | =BCNCD , ta co ' BATEC. 2 nén E la chan phan gidc trong cua goc ABC.
Tam giac BCD vuong can tai B nén viét dugc ptdt BE:3x+y—17=0.

| =BEACD = 1(5;2)

Dung phuong phap gan d dai chiing minh dwoc: 1B =-3IE = B(4;5)
C(21),A(12:2)
C(8:3), A(0;-3)

Tham s6 hoa diém C €CD, giai pt: BC =Bl \/_ 2=

Bai 27: Trong mit phang véi hé toa dd Oxy, cho tam gidc A5C vudng can tai 4. Goi M 1a
trung diém B¢, G 1a trong tam tam giac ABM, diém D(7; —2) la diém nam trén doan MC
sao cho 64 = &D. Tim toa do diém 4, 1ap phuwong trinh 45, biét hoanh d6 ctia diém 4
nho hon 4 va 4G c6 phuwong trinh 3x — y — 13 = 0.

Lan 2-Truong THPT Thuin Chéu, Son La.

Loi giai tham khao:
3x—y-13=0 Tinh khoang c4ch tlr diém A dén dwong thang AG

3.7+2-13]  —

d(D,AG) = =410

vo+1
X&c dinh hinh chiéu ctia D trén 4G.
Ta c6 tam gidc ABC vudng can dinh A nén tam gidc ABM
D(7;-2) vuong can dinh M

Suy ra GB = GA Theo gia thiét GA = 6D nén tam giac ABD
nodi tiép duong tam G ban kinh GA.

A
c ___ ___ —
Ta c6: AGD = 2ABD = 90° suy ra DG L AG suy ra GD =+/10

Suy ra tam gidc AGD vudng can dinh G suy ra AD = 2410
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Tim diém 4 nam trén duong thang 46 sao cho AD = 2410
Gia st A(t; 3t —13)

AD =210 (t—7)* +(3t—11)* =20

=t — 14t + 49+ 97 — 66t +121—-20=10

=10t —80t+150=0=t2—8t+15=0= 11:
Véit = 3suyradl(3; —4)

Tim s6 do goc tao boi AB va AG.
NA NM 3NG ING ING 3

AG  AG  AG  JVANZ+NGZ +ONGZ+NGZ 410

cosNAG =

Gai stt duong thang A5 ¢ vecto phap tuyén 7 = (a; b) ta ¢ :

|3ﬂ_b| 3 o - - - - -1!‘.':':':]
— = =09’ +b—6ab=9a"+9p = 8b +6ab=0=| 7"
Val + 53437 +17 410 4h = —3n
TH1:5=0chona=1syran=(1;0)suyraAB:x —3=0
|7 — 3 —
d(D,AB) = ——— =4 =10 = d(D, AG)
V1

TH 2: 4b = —3a chonn = (4; —3) suyraAB:4(x —3) —3(yv+4) =0

=4x—3v—24=10

|47 + 32— 24| 10 —
d(D,AB) = =—=2=v10
v1ia 4+ 9 5

Trong hai treong hop trén xét thdy d(D, AB) = d(4,AG) nén AB:x —3 =0

Vay: A(3; —4),AB:x—3=0

Bai 28: Trong mat phéng v6i hé toa do Oxy, cho tam giac ABC vudng tai A ndi tiép
duong tron (T) ¢ phuong trinh: x*+y?—6x-2y+5=0. Goi H la hinh chiéu caa A
trén BC. Puong tron dwong kinh AH cit AB, AC lan luot tai M, N. Tim toa d6 diém
A va viét phuong trinh canh BC, biét duwong thang MN c6 phuong trinh:
20x—10y—9=0 va diém H c6 hoanh d¢ nho hon tung do.

1an 2-Truwong THPT Minh Chiu- Hung Yén

Loi giai tham khao:
(T) 6 thm 1(3:1), ban kinh R = 5.
Do IA=IC=IAC=ICA (1)
Duong tron duong kinh AH cat BC tai M
= MH 1 AB=>MH//AC(cung vudng géc AB) = MHB=ICA (2)
Tu (1), (2), (3) ta co:
IAC+ANM =ICA + AHM = MHB+ AHM =90°
Ta c6: ANM = AHM (chdn cung AM) (3)
Tim toa do diém A va viét phwong trinh canh BC.
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A

Suy ra: Al vuong goc MN
= phuong trinh dwong thang IA 1a: x+2y-5=0
Gia sit A(5—2a;a) €lA.
Ma Ae(T) <= (5-2a)° +a*—6(5—2a)—2a+5=0< 5a’ —1Oa:0<:{a=0
a=
Véi a=2= A2) (thoa man vi A, I khac phia MN)
V6i a=0=A(5,0) (loai vi A, I cung phia MN)
Goi E la tam duwong tron duong kinh AH=EeMN= E(t; 2t— %]

Do E la trung diém AH= H(Zt—]; 4t—%]

— AH = 2t—2;4t—5—8 IH= 2t—4;4t—4—8
10 10

ViAHLHI:E.ﬁzé@ZOtZ—%t+%=O
t—§ =H 1—1,5 (thda min)
55
=
t=§ H ﬁ’ﬂ (loai)
25 25 25
Vi t= g = H(%?J (thoa man)

Ta c6: AH= [gg] . BCnh4n n=(21) 13 VTPT

= phuwong trinh BC la: 2x+y-7=0

Bai 29: Trong mat phang véi hé toa dd Oxy, cho tam giac ABC c6 C(-1;-2) ngoai tiép
dwong tron tam I. Goi M, N, H 1an lugt cac tiép diém cua (I) véi canh AB, AC, BC. Goi
K(-1;-4) 1a giao diém cua BI vdi MN. Tim toa d§ cac dinh con lai cua tam giac ABC, biét
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H2;1).
1an 2-Truong THPT Anh Son 2, Nghé An

Loi giai tham khao:

Ta ¢ KIC = IBC + ICB:A;;C+% =9o°—¥ (1)

Ta c6 KNC = ANM = AMN =90° -¥ )

T (1) va (2) suy ra KIC=KNC nén ti giac
KNIC néi tiép trong dwong tron duong kinh
IC.

Mait khac tam giac IHC ndi ti€p trong duong
tron duong kinh IC

Vay 5diéem K, N, L H, C nam trén duong tron
dwong kinh IC.

Goi J 1a trung di€ém ctia IC nén J la tam duong

tron di qua 5 diém trén.

Gia st J(x;y) khi do

JC = JK {(—1— X)% + (4 —y)? = (1= X)? + (=2 y)? {x =3
fe=g =

JC=JK=JH =
JC=JH

(-1-%)° +(-4-y)* = (2-%)"+(1-y)’ y=-3

= J(3-3).

Vi] la trung di€m cua IC nén I(7;-4). Tt d6 suy ra BI ¢6 phuwong trinh y+4=0
BC di qua H va C nén c6 phuong trinh x—y-1=0.

. o s oA ) A~ |y+4=0
Do do, B(x;y) la nghiém ctia hé {x— Y10

= B(-3,4)

Vi INC =lv= NKC =1v Turd6 goi C’ la diém ddi xtng cua C qua duong thang BI. Khi d6 K
la trung diém cuia CC’ nén C’(-1;-6).

Duong thang AB qua B va C’ c6 phuong trinh la: x+y+7=0

Gid st AC c6 VTPT n=(a;b),(a?+b? =0)

Khi d6 AC c6 phuong trinh a(x+1)+b(y+2)=0<>ax+by+a+2b=0

a

g
. Ta-4b 2b 8a—2b
Tacé d(l, AC)=IH  72720ra+2h 5 [8a-20] .5 |b
Ja? +b? \Va? +b? a_23
b 7
+ %=—1 chona=1,b=-1nén AC c6 phuong trinh x—y-1=0 ( trung BC) ( loai).
+ %:§ chona=23;b="7nén AC c6 phuong trinh 23x+7y+37=0
3
. a, . n . . [Xx+y+7=0 X_Z
+ Khi d6 A (x; y) la nghiém cua hé =
23x+7y+37=0 _ 3
4
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3 31

Vay AC;—22
ay (4 4)

Bai 30: Trong mat phéng vOi hé toa do Oxy, cho tam gidc ABC vudng céan tai A. Biét
phuong trinh canh BC la (d):x+7y-31=0, diém N(7; 7) thudc duong thang AC, diém M(2; -3)
thuéc AB va nam ngoai doan AB. Tim toa d0 cac dinh cua tam giac ABC.

THPT Béc Yén Thanh

Loi giai tham khao:
Duong thang AB di qua M nén ¢6 phuong trinh a(x—2)+b(y+3)=0 (a2 +b? # 0)

A 7h| 3a=4b
AB:BC)=45° nén cosas? =270 .
( ) o J50+/a? +b? “|4a=-3

Néu 3a =4b, chon a=4,b =3 ta dugc (AB):4x+3y+1=0. (AC):3x—4y+7=0.

Tir d6 A(-1; 1) va B(-4; 5). Kiém tra MB =2MA nén M nam ngoai doan AB (TM)
T d6 tim dugc C(3; 4)

Néu 4a = -3b, chon a = 3, b = -4 duoc (AB):3x—-4y-18=0, (AC):4x+3y—49=0
Tir do A(10; 3) va B(10;3) (loai)

Bai 31: Trong mat ph:fmg voi hé toa d6 Oxy, cho tam gidc ABC c6 cac duong cao AD,
BE va ndi ti€p duong tron tam 1(5;4). Tim toa d cac dinh cta tam giac ABC biét D(4;4),
E(6;5) va dinh C thudc duong thang x-2y-2=0

Chuyén khoa hoc tw nhién, 1an 3.

Loi giai tham khao:

180° — CIA 0 0
ICA = — = 90" — ABC,ABC = CED => IEC +CED =90" = IC L. DE. Suy ra

ﬁ(Q;l) 1a VTPT cua duong thang IC suy ra phwong trinh IC 1a : 2x+y—14=0 . Ma C
thuc duong thang d:z —2y —2 =0 => C(6;2)

=20
=> A(2 + 3a;6)

Phuong trinh CE : 1
y=2+3t

A =1+ —2+3a =5=>a=6(a=0 loai
Suy ra: A(6;6). Phuong trinh CD la : 1

—> B(6 —2a;2 + 2b)
S IR = 1-2 + -249% =5

=>b= g(b = 0 loai) suy ra : B(3;5)

Bai 32: Trong mat phéng voi hé toa d6 Oxy, cho tam gidc nhon ABC ndi tiép duong tron

thm I, diém M(2;-1) 1a trung diém cua BC, hinh chiéu vuong goc ciia B 1én Al 1a
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D(%;—gj ; Biét ring AC c6 phuong trinh x +y— 5 =0, tim toa d§ cac dinh cua tam giac

ABC.
THPT Nguyén Vin Tr6i, 1an 1

Goi F 14 hinh chiéu vudng goc ctia A 1én BC, E
la trung diém AB. Ta co to giac BFDA n0i tiép
duong tron duong kinh AB va ngu giac BEDIM
ndi ti€p duong tron duong kinh BI

Suy ra ZDEM= /DBM= /DBF = %ADEF
(g6c nodi tiép va gbéc & tAm cung chinmot
cung)
nén EM la phan gidc cuia goc 2DEF, lai

C0 EF = DE = %AB nén ME la duong trung

truc ciia DF. Puong thang ME qua M va song
song vo1 AC nén c¢6 phuong trinh x +y —1=0,
F doi

xtimg vo1 D qua ME nén
13 6|31 A ; - 4 - -
F[E;_g , MF [—;— nén véc to phap tuyén cua BC Ia
. 1;—3 suy ra phuong trinh BC 1a : z — 3y —5 =0 nén toa do diém C 1a nghi¢m cua h¢ sau :
—3y—5=0 .
t + yy— 5—0 C(5;0). M la trung di€ém BC suy ra B (—1;-2)

, AF qua F va vuong géc vo1 BC nén c6 phuong trinh
x4y — % =0 suy ra toa do diém A 1a nghi¢m

3T + —Q—O
cua h¢ YT T V= A1)

z+y—5=0

Bai 33: Trong mat phang véi hé toa dd Oxy, cho tam giac ABC c6 hai diém M (3; %j va

N (% ; %) nam trén duong thing AB, phuong trinh dudng thang AC la 3x—4y+6=0. Tim toa
d6 cac dinh A, B, C biét tam | cua duong tron nodi tiép tam giac ABC nam trén duong thang
d:x—y—2=0 vaco hoanh d6 16n hon 1, dong thoi diém P 1a chan duong phén giac trong Al co

hinh chiéu vuéng goc 1én duong thang AB la diém N.

THPT Nguyén Diéu, Binh Dinh

Loi giai tham khao:
+)Lap duoc ptAB: 3x +4y — 10 = 0.

THAY TRAN VAN TAI - THAY HUA LAM PHONG - CHIA SE Vi CONG PONG 37




FULL & FREE TUYET PHAM HINH HQC PHANG OXY |2016

3x+4y-10=0
3x—-4y+6=0.
+)Vi tim duong tron ndi tiép thude duong thang x —y — 2 = 0 nén I(a;a — 2), diéu kién a >
1.
Ta co d(I;AB) = d(I;AC)

< |7a-18 =|-a+14|

r =4(n)
< 2
-Zq
a 3( )
Vay 1(4;2) va ban kinh dudng tron ndi ti€p r = 2.
+)Lap pt Al: y—2 = 0.
Lap pt PN: 4x -3y -2 =0.
P 1a giao di€m ctia Al va PN nén toa do P 1a nghiém cua h¢
{Z)(__Z;y(i o giai dugc P(2;2)
+)BC qua P(2;2) va c6 VTPT n=(a;b) ¢ pt dang a(x—2)+b(y—2)=0.
Tacod(l;BC)=r

Toa do A 1a nghiém cua h¢ { Tim duoc A(2/3;2).

@%:ZQM:\/a%bz <b=0. Chona=1
a’+

Khi do pt BC lax -2 =0.

Tim duoc toa d§ B(2;1) .

. 3x+4y-10=0
Toa do B 1a nghi€ém cua h¢ { Sy

x-2=0.
3x-4y+6=0

Tim duoc toa dd C(2;3).
x—2=0.

Toa do C 1a nghi€ém cua h¢ {

Bai 34: Trong mit phang véi hé toa do Oxy, cho tam giac ABC c6 dinh B(4;-3), M la trung

d‘iém cua canh BC, D la giao diém giita duong phan giac trong cia goc MAC va canh BC . Biét
rang CB =3CD, duong thang AD c6 phuong trinh 3x—2y—-5=0, di¢n tich tam gidc ABC bang

37? va dinh C c6 hoanh d§ duong. Hay tinh toa dd cac diém A, C.

THPT Phu Cat 1, Binh Dinh

Loi giai tham khao:
+) Goi E 1a diém ddi xtmg cia A qua M thi AB//CE. Xét tam gidc ACE cO AM Ia trung

tuyén, CD :ECM nén D la trong tAm, AD la phan giac ctia gobc EAC nén tam gidc AEC

cantai A suyra AD_LEC suyra AD L AB. Suyra A 1a hinh chiéu vudng goc ctia B trén
AD, suy ra A(L-1).

+) Do De AD = D(t;3t—2_5J(D¢A:>t¢1)

2 2 2 3
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+) Do d(C; AB) = 2ac _ _3J21_3

AR , trdo suy ra t=3, suy ra C(E;gj,

2 2

THAY TRAN VAN TAI - THAY HUA LAM PHONG - CHIA SE Vi CONG PONG 39



FULL & FREE TUYET PHAM HINH HOC PHANG OXY | 2016

Phan II. Céc bai toan vé i gidc

Bai 1: Trong mat phéng vOi hé toa do Ozy, cho hinh vuong ABCD c6 dinh C thudc
duong thang d: z +2y —6 =0, diém M(1;1) thudc canh BD biét rang hinh chiéu vudng
gbc ctia diém M trén canh AB va AD déu nam trén duong thang A:z+y—1=0.
Tim toa do dinh C'.

Lan 1- Treong THPT Binh Minh - Ninh Binh

Loi giai tham khao
w Tinh chdt: CI 1L HK 4 A a2
» Goi H, K lan luot 1a hinh chiéu vudng gdoc ctia M trén AB, AD !
Goi N la giao diém caa KM va BC -
Goi I la giao diém ctia CM va HK

Ta cd ADKM vudng tai K va MDK = 45°
= KM = KD = KM = NC (1)

N

Lai c6 MH = MN (do MHBN la hinh vuong)

Suy ra: AKMH =ACNM = HKM = MCN

Ma NMC = IMK nén NMC + NCM = IMK + HKM = 90"
Suy ra CI 1L HK

> Duong thang CI di qua M(1;1) va vudng goc véi duong thang d nén

VIPT n,, = VTCP u, = (~1;1) nén c6 phuong trinh: —(z —1)+(y—1) =0 &z —y =0

Do diém C thudc duong thang CI va duong thang A nén toa d6 diém ¢ 1a nghiém cua
r—y=0 x =2

& Vay C(2;2
stay-6=0" |y=2 ' 22

hé phuong trinh {

Bai 2 : Trong mat phéng voi hé toa do Oxy, cho hinh chit nhat ABCD c¢6 tam 1(1;3). Goi N
la diém thudc canh AB sao cho AN :gAB. Biét duong thang DN c¢6 phuong trinh

x+y-2=0 va AB=3AD. Tim toa do diém B.
Lan 2- Truong THPT B6 Ha — Bac Giang

Loi giai tham khao

> Goi n=(a;b); (a® +b? = 0) 1a vecto phap tuyén cua BD, - c
BD di qua diém I(1;3) nén c¢6 phuwong trinh: ax+by—-a—-3b=0
NB = % N
2
AN =—AB
Theo gia thiét ta co: 13 =<ND= @ .
AD=—-AB
3
sp V104B
3 A »
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BD’+ND*-NB?| 72
2BDND | 10
la+b] 742
Ve bz 10
» Véi 3a=4b, chon a=4,b=3 suyra: BD:4x+3y—-13=0
Ma D =BDNDN = D(7;-5) = B(-5;11)
» Véi 4a=3b, chon a=3,b=4, PT BD:3x+4y—-15=0
Ma D =BD DN = D(-7;9) = B(9;-3)

Nén ta suy ra: ‘cos BDN ‘ =

3a=4b
4a=3b

Khi d6: cosBDN = ‘cos(ﬁ,nT)‘ = < 24a’ +24b? —50ab =0 < {

Bai 3: Trong mat phang véi hé toa d6 Oxy, cho hinh vuong ABCD. Diém E(2;3) thudc
doan thang BD, cac diém H(-2;3) va K(24) lan luot la hinh chiéu vudng géc ctia diém
E trén AB va AD. Xdc dinh toa d0 cac dinh A,B,C,D cua hinh vuéng ABCD.

Lan 1- Truong THPT Nguyén Hué — Khanh Hoa

Loi giai tham khao
» Ta co: EH:y-3=0
EK:x-2=0
AH:x+2=0
= = A(-2;4)
AK:y—-4=0
> Gia st n(a;b), (a®+b*>0)1a VTPT cua dudng thing BD. 4 K D
[
ol _v2

=—<&a=1b

Jva+b? 2

e V6i a=-b, chon b=-1=a=1=BD:x-y+1=0

EB=(-4;-4 \ H
. ( ):>E nam trén doan E
ED = (L1) $

Co: ABD =45° nén:

= B(-2;-1);D(3;4) :{

BD (thoa man)
Khi do: C(3;-1)
e Vbéi a=b, chon b=1=a=1=BD:x+y-5=0.

EB=(-44) — — 5 y :
= EB=4ED = E nam ngoai doan BD (Loai)

—

ED=(-11)
> Vay: A(-2;4);B(-2-1);C(3;-1); D(3;4)

:>B(2;7);D(1;4):>{

Bai 4: Trong mat phang Oxy, cho hinh thoi ABCD c6 duong chéo AC nam trén duong
thang d:x+y-1=0. Diém E(9;4) nam trén duong thang chtta canh AB, diém
F(-2;-5) nam trén duong théng chita canh AD, AC =22 . Xac dinh toa dd cic dinh
hinh thoi ABCD biét diém C c6 hoanh d6 am.

Lan1 - Cao Dang nghé Nha Trang

Loi giai tham khao
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» Goi E’ 1a diém d6i xting v6i E qua AC B
= E’ thuoc AD.
+) Vi EE’ vudng goc v6i AC va qua diém E(9;4) E
= phuong trinh EE”: EE': Xx—y—-5=0 | J
> Goi | = ACNEE’, toa d6 I 1a nghiém hé: A C
{x—y—5_=0<:>{xi3 :>|(3;_2) E =
X+y-1=0 y=-2
+)ViI1a trung diém ctia EE’ = E'(-3,-8) D
> AD qua E'(-3;-8) va F(-2;-5) = phuong trinh AD: AD:3x—y+1=0
+)A=AC N AD = A(0;1).
+) Gia st C(c;1-¢).Vi AC=22 & =4 c=2c=—-2 = C(-2;3) (X <0)
» Goi]J la trung diém AC = J(-12) = phuong trinh BD: x—y+3=0.
+) Do D= ADBD = D(L:4) = B(-3,0).
> Vay A(0;1), B(-3;0),C(-2;3),D(1;4).

Bai 5: Trong mat phang véi hé toa dd Oxy, cho hinh thoi ABCD c¢6 BD = 2AC. Puong
thang BD c6 phuong trinh x — y = 0. Goi M 1a trung diém ctia CD va H(2;-1) 1a hinh
chiéu vudng goc ctia A trén BM. Viét phuong trinh duong thang AH.

Truong Ischool Nha Trang-Khanh Hoa

Loi giai tham khao
» Goi I la tam cua hinh thoi ABCD va G=BM N AC, A
suy ra G la trong tam cta tam giac BCD.

+) Tam giac BIG vuong tai I co:
sin IBG — IG _ IG _ IG _ 1 B D
BG JBI’+1G* /(61G)?+IG> 37
1 M

= cos(BD, AH) =sin IBH = —

37 - C
» Duong thang BD c6 vecto phéap tuyén n, = (L 1)
goi vecto phap tuyén ctia AH 1a n, =(a;b) (8% +b? % 0). Ta c6:

cos(BD.AH):‘cos(ﬁl,nz) L [a—b] !

T BT itz 3T

< 35a°—74ab+35b° =0 <=

g

+) Véi %:_; Chon n, = (7;5),ta ¢4 phuong trinh AH 13 AH : 7x+5y—9=0.

WD W

+) Véi %:_; Chon n, = (5;7),ta ¢4 phuong trinh AH 1a AH :5x+7y—3=0.

]

» Vay AH :7x+5y—-9=0hodc AH:5x+7y—-3=0.

Bai 6: Trong mit phang toa d6 Oxy, cho hinh thang ABCD vudng tai A, B va AD =
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2BC. Goi H la hinh chiéu vudng goc cua diém A lén duwong chéo BD va E 1a trung
diém ctia doan HD. Gia st H(-13), phuong trinh dwong thang AE:4x+y+3=0 va

c@mj . Tim toa d6 céc dinh A, B va D cua hinh thang ABCD.

Lan 2 -Truong THPT Phwdc Binh

Loi giai tham khao
@ Tinh chéit hinh hoc: CE | AE
+) Qua E dung duong thang song song véi AD B C
cat AH tai K va cat AB tai 1.
+) Suy ra: K la truc tam cua tam gidac ABE, nén
BK L AE. Do KE la duwong trung binh cta tam

giac AHD nén KE //:%AD hay KE /=BC, nén I}

cho tam t& gidc BKEC Ia hinh binh hanh,
dan t6i CE || BK . A D
+) Do do: CE L AE=CE: 2x—-8y+27=0

Ma E=AENCE = E(—%Bj , mat khac E la trung diém cua HD nén D(-2;3)

> Khi d6, phuong trinh duong thang BD:y—-3=0, suy ra AH :x+1=0nén A(-11).
» Suy ra AB:x—2y+3=0.Do dé: B= ABNBD = B(3;3)
> Vay: A(-1; 1), B(3; 3), D(-2; 3)

Bai 7: Trong mat phéng Oxy, cho hinh chit nhat ABCD c6 AB=2BC. Goi H la hinh chiéu
cua A lén duong théng BD; EF lan luot la trung diém doan CD va BH. Biét A(1;1),
phuong trinh duong thang EF 1a 3x —y — 10 =0 va diém E c6 tung do am.

Tim toa d0 cac dinh B, C, D.

Lan 5 -Truong THPT Phwdc Binh

Loi giai tham khao
A G B

= Tinh chat hinh hoc: AF L EF

» Goi EF,G lan luot 1a trung diém cac doan
thang CD, BH, AB. F
+) Ta thay cac t& giac ADEG va ADFG ndi tiép
duong tron duong kinh DG, ma DG = AE nén H
AE ciing la duong kinh, dong thoi t& giac ADEF D E C
cling ndi tiép dan toi: AF L EF .

> Duong thang AF (qua A va vudng goc véi EF) cé pt AF :x+3y—4=0 . Toa d diém F

la nghiém ctia hé:
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17
3x—y=10 5

y 5:>F(£;1):>AF: £

X+3y=4 i 5 5 S
5

AAFE ~ ADCB (g—g):EF:%AF=2\/%;
2 2
E(t;3t-10) = EF2:§@[t—£j +(3 _ﬁj _d
5 5 5) 5

<:>5t2—34t+57:0<:>t:3vt:% hay E(3;-1)v E[%gj

+) Theo gia thiét ta dwoc E(3; —1) , pheong trinh AE:x+y—-2=0 .
» Goi D(x;y), tam gidc ADE vudng can tai D nén:
AD=DE  [(x-1)"+(y-1)"=(x=3)" +(y+1)’
ho-0e {<x1><x3) - (y-1)(y+1)
@{y:x—z @{le v{ng hay D(L:-1) v D(3:1)
(x-1)(x-3)=0 y=-1 |y=1

+) Vi D va F nam vé hai phia so v6i duong thang AE nén D(1;-1).
+) Khi do, C(5;-1); B(1,5). (Tim duoc C vi DE nhan E lam trung diém, tim D béng déng
thitc BC = AD).

> Vay B(1,5); C(5;-1) va D(1;-1).

Bai 8: Trong mat phfmg véi hé toa dd Ozy, cho hinh vuéng ABCD va M la m{t diém
thudc canh CD M = C,D . Qua diém 4 dung duwong thang d vudng géc véi AM, d cat
duong thang BC tai diém N . Biét rang trung diém ctia doan thang MN 1a gdc toa dd O,
I la giao diém cua A0 va BC. Tim toa d¢ diém B cua hinh vuong biét
A —6;4 ,0 0,0 ,I 3;—2 vadiém N cO hoanh d am.

Lan 2 -Trwong THPT chuyén Hung Vwong

Loi giai tham khao:
% Tinh chit hinh hoc: Tam gidc AMN vuéng cén tai A. A b
> Do tit gidc AMCN ndi tiép, suy ra AMN = NCA = 45°

nén tam gidc AMN vuong can tai A, khi d6 AO L MN tai

O, nén ta viét duoc phrrong trinh duong thang:

MN :3x -2y =0 o
» Gia sit N(2n;3n) e MN = M (-2n;-3n)
-
N B C
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+) Ta c6: AN =(2n+6;3n—4); AM = (-2n+6;-3n—4)
+) Do: AN L AM = AN.AM =0
< (2n+6)(—2n+6)+(3n-4)(-3n—-4)=0

n=2

o { = N (—4;-6)
n=-2

> Phuong trinh dwong thang BC qua N vallaBC: 4z —Ty—26 =0,

+) Phurong trinh duong thang AB qua A va vudng goc véi BCla AB: 7z + 4y +26 =0

Ax—-Ty =26 ( 6 22j
=B ;

» Vi B=BC n ABnén toa d¢ diém B la nghiém cua hé: ——
7x+4y =26 5 5

Bai 9: Trong mat phang toa d6 Oxy cho hinh chit nhat ABCD, dinh B thudc duong thang
di:2x -y +2=0, dinh C thudc dwong thang d2: x —y =5 =0, Goi H 1a hinh chiéu ctia B
%%) ; K(9;2) 1an luot thudc trung diém AH va CD. Tim
hoanh d¢ cac dinh cua hinh chi nhéat biét hoanh d¢ dinh C 16n hon 4

Lan 1 -Truong THPT Dong Xoai

xudng duong chéo AC, Biét M (

Loi giai tham khao:
= Tinh chat hinh hoc: MK L MB
> Qua M ké duong thang song song véi CD cat BH, BC 4 D
lan lwot tai P, N. T giac MKCP 1a hinh binh hanh (do M

MP//CK, MP = CK =%AB) g

+) Madt khac ta c6 MN 1L BC va BH L MC suy ra P 1a tryc P
tam cta tam gidc MBC.
+) Vay CP L BM suy ra MK 1. MB

36 8

> Goi B(b;2b+2)edlzmz(b—g;2b+§),W:(_;_j
5 5 55

+) Vi MB.MK =0=>b =1=> B(;4)
> Goi C(c;c~5)ed, = BC =(c~Lc—9);KC =(c-9;c~7)

— c=0
+)ViBCiCK:>BC.KC=O:{ = C(9;4)

> Nén ta c6 C(9;4)va D(9;0) A(L0)
Bai tap twong tw 1: Trong mit phang Oxy, cho hinh chit nhat ABCD cé dinh B thudc
duong tron (C): x° +y* =10, dinh C thudc duong thang c6 phuong trinh: x+2y-1=0.
Goi M la hinh chiéu vuong gbc cua B lén AC. Trung diém cua AM va CD lan luot la
31 WL ) , . A
N (—3;—) va P(1;1). Tim tgoa do cac dinh ctia hinh cht nhat biét rang diém B c6 hoanh d6
5 5
dwong va diém C co6 tung do am.
(Ian 1-Truong THPT Quynh Luu 2 Nghé An)
Phan tich va huéng dan dép s6:
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NQ//AB
Goi Q 1a trung diém BM, khi d6 N 1 AB suy ra PCON Ia hinh binh hanh.

Suy ra CQ//PN.
Trong tam gidc BCN thi Q la truc tam nén CQ vuong goc véi BN. Vi vay PN vuong gbc
voi BN.

Dap s6: |A(-3;1), B(1-3),C(3-1),D(-L3)

Bai tap twong tu 2: Trong mat phéng vOi hé toa do Oxy, cho hinh chit nhat ABCD c6
diém H(1;2) la hinh chiéu vuong gbc cua A 1én BD. Biém M (%;3) la trung diém ctia canh
BC, phuong trinh duong trung tuyén ké tir A ctia tam giac ADH la d: 4x+y—-4=0. Viét
phuong trinh canh BC.

(Ian 3-Truong THPT Phii riéng — Binh Phudc)
Dép s6: [BC:2x+y-12=0|

Bai 10: Trong mat ph:?mg véi hé toa d¢ Oxy, cho hinh chit nhat ABCD c6 diém H(1;2) la
hinh chiéu vudng goc ctia A 1én BD. Diém M (%;3) la trung di€ém cta canh BC, phuong

trinh duong trung tuyén ké tix A cua tam giac ADH la d:4x+y—-4=0. Viét phuong
trinh canh BC.
Lan 3 -Truong THPT Phu Riéng- Binh Phudc

Loi giai tham khao:

4 B
= Tinh chat hinh hoc: MK L AK

> Goi K 1a trung diém ctia HD. Goi P 1a trung diém cta P

AH. M
+) Ta c6 AB vuong goc voi KP. Do do P la tric tam cua

tam gidc ABK. Suy ra BP vuong goc voi KM. i3

+) Mat khac, do BMKP la hinh binh hanh nén cho ta 2 ¢

KM [|KM, nén suy raMK L AK.

» MK di qua M(%;SJ va vuong goc voi AK co pt: MK:X—4y+%:O

+) K = MK ~d nén toa 4 diém K 18 nghiém ciahed 7 1 T o= O K(l;zj
4x+y—-4=0 2

+) Do K la trung diém cta HD nénD(0;2),suy ra phuong trinh duong thing

BD:y—-2=0

+) AH qua H va vudng géc véi BD nén c6 phuong trinh: AH : x—1=0

+) Tham sd hda diém B(b;2), vi M la trung di€ém BC nén C(9-b;4)
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+) Ta c6: DC=(9-b;2);BC=(9-2b;2) ma DC vudng géc véi BC nén suy ra:
- b=5
DCBC=0= 17
2
A gim _ _ o 17 1
+) Nén diém B(5;2) = C(4;4)hodc B(?;ZJ:C(EAJ

> Phuong trinh duong thang BC:2x+y—12=0 hodc BC:2x+8y—33=0

Bai tap twong tu: Trong mit phang véi hé toa dd Oxy, cho hinh chit nhat ABCD. Goi H
la hinh chiéu vudng goc cta B trén AC, M va N 1an luot la trung diém ctia AH va BH,
trén canh CD 14y diém K sao cho MNCK 1a hinh binh hanh. Biét M @%) K(9:2) va
cac dinh B, C lan luot nam trén cac duong thang cé phuong trinh 2x—y+2=0va
X—y—-5=0 , hoanh d¢ dinh C Ién hon 4. Tim toa d0 cac dinh A, B, C, D.

1an 2-Truong THPT Yén Thé

Loi giai tham khao:
+) MN la dueong trung binh ctia tam gidc HAB suy ra MN // AB va MN = % AB

+) MNCK 13 hinh binh hanh nén CK // MN; CK = MN = % AB = %CD

suy ra K 1a trung diém ctia CD va N 1a triec tam tam giac BCM,
do dé CN L MB va MK //CNnén MK L MB.

Bed= B(b;2b+2),W=(§;§j,wz(b—9;2b+§j
5'5 575

MK.MB=0=b=1=B(L4)
Ced'=C(c;c-5)
BCKC=0=c=9=C(9%4)= D(90)= A(10)

Bai 11: Trong mat phrfmg v6i hé truc toa d6 Oxy, cho hinh binh hanh ABCD c6 toa d¢ diém
D(5; 4). Puong trung triec cua doan CD c6 phuwong trinh d, :2Xx+3y—-9=0 va duong phan
giac trong goc BAC ctia tam gidc ABC c6 phuong trinhd, :5x+y+10=0. Xac dinh toa do

cac dinh con lai ciia hinh binh hanh ABCD.
Lan 1 -Trwong THPT Thanh Hoa - Binh Phuéc

Loi giai tham khao: dl d2

» Phuong trinh duong thang DC qua D va vuong B y
C

gbéc véi d; c6 dang DC:3x—-2y—-7=0

+) M =CDnd, = M(31)

+) M Ia trung diém DC nén C(1;-2)

» Talai c6 A thudc d, nén A(a;—5a—10)

A D
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Ma ABCD la hbh nén
— = Xg—a=-4
AB=DC < = B(a—4;-5a-16)
Y +5a+10=-6
» Goi C’ 1a diém d6i xting cua C qua d,, ta c6:C'(—4;-3) € AB
+) Ta c6: A, B, C’ thing hang C'A=kC'B < ar4_ —a-f Sa=-2
a —5a-13

> Vay A(-2;0) va B(-6;-6).

Bai 12: Trong méat phang toa dd Oxy, cho hinh vuéng ABCD tam I. Biét trung diém
canh AB la M(0;3), trung diém doan théng IC la E(1,0) va diém A c6 toa dd nguyeén.
Tim toa do cac dinh A, B, C, D.

Truong THPT Nguyén Du - Binh Phudc

Loi giai tham khao:
= Tinh chat hinh hoc: ME L DE A M B
+) Goi H 1a trung diém DI, khi d6 H 1a truc tam tam giac
ADC (chttng minh twong tw cac bai trén), nén AH L DE
+) Bong thoi AMEH la hinh binh hanh nén AH || DE 1/\¢
+) Suy ra: ME L DE fe
» Phuong trinh DE:x—-3y—-1=0 H
+) Tham s& héa diém D(3d +1,d) e DE
+) D& y thdy rang: AMGB=AEGH, khi d6 cho ta G la

D C

trung diém ME nén G (% : g}

» T gidc AMED noi tiép, nén cho ta DAE = AME =45° nén cho ta tam gidc EMD vudng
can tai E.
» Phuong trinh dudng tron (C) tam E ban kinh ME ¢6 dang: (C):(x—1)° +y* =10

{x:—z

~1) +y?=1 =1
+) D=(C)DE nén toa do diém D Ia nghiém cta he XY Y =10 1Y

x—-3y-1=0 X=4

y=1

nén cé dang: AC:x+y-1=0

+) Phuong trinh BD:x—-y+1=0

+) | =ACNBD=1(0;1)

+) Tt d6 ta tim duoc B(2;3)= A(-2;3) = C(2;-1)

» TH2: D(41) ta lap dugc phuong trinh AC di qua E va nhén DG = (_77%) lam VTPT

nén cé dang: AC:7x—-y—7=0
+) Phuong trinh BD:x+7y—-11=0
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+) |=ACmBD:>|(§;Zj
5'5

+) Ttr d6 ta tim dwoc B —§;g = A §é (loai do toa do A nguyén).
55 55

Bai 13: Trong mat phéng toa do (Oxy), cho hinh chi* nhat ABCD, goi M la trung diém
ctia AB. Duong thang (d) di qua M va D ¢ phuong trinh x—2y+2=0. Tim toa dd cac
dinh B, C, D, biét A(L;4)va dinh C nam trén duong théng (A): x+y-5=0 va hoanh
do diém C 16n hon 3.

Truong THPT Chuyén Binh Long- Binh Phudéc

Loi giai tham khao:

> Ta c6 diém C nam trén duong thang A4
(A):x+y-5=0=C(c;5-c), (ceR, c>3).
+) Lai co:
d(C,MD):Z.d(A,MD):Zw:Z\E M o
12 +(-2)
—2
—2(5- 2 =_=
L le=26-0)+ ‘=2\/§<:>|3c—8|:10<:> =30
V5 c=6 y

Suy ra C(6;-1)
+) Ta c6 diém D nam trén duong thang (d): x-2y+2=0=D(2d-2d), (d R).
Lai c6 AD=(2d -3;d —4); CD=(2d -8;d +1)

+) Do ABCD la hinh chit nhat nén
. =1
AD.CD =0« (2d —3)(2d -8)+(d —4)(d +1):0<:>5d2—25d +20=0<:>B 4

> Két luan: C(6;-1), D(0;1)= B(7;2) ho&acC(6;-1),D(6;4)= B(L;-1)

Bai 14: Trong mét phdng voi hé toa dd Oxy , cho hinh chiinhat ABCD co'  A(5;-7),
diém C thudc dwong thing co phueong trinh  x—y+4=0 . Prong thang di qua D va
trung di€m cua doan thdng A B co phuong trinh 3x—4y—23=0. Tim tga d0 diém B va

C, biét B co’hoanh d6 duwong,

Lan 2-Truwong THPT Ha Huy Tap

Loi giai tham khao:
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»> Ta c6 Cex—-y+4=0=C(c;c+4), M la trung A(5;-7) M B
diém AB vaIla giao diém AC va DM
+) Theo dinh ly Thales thuan ta co:
D 18D, i 1ace (22 0) :
AM 1A IM 3 3 3
+) Mat khac I thu¢c DM nén ta co:

c+10 c-10
3 —4 -23=0<=c=1=|C(5
. 5

+) Ta c6 M thudc MD: D c

— M (m;3m223j:> B(zm—s; 3m2_9j

3m+5j

AB = (Zm ~10;
Va co thém:

C—B’ =(2m—6; 3m—19j

+) Suy ra mzlhaymzz—

5
33 21
» Do d6 B(-3;-3) hay B(E’Ej . Do B ¢6 hoanh d6 duong nén ta nhan B(s—s;%l)
A A i A N1 1 533,21
» Vay toa do diém thoa yéu cau bai toan la B(g;g), C(5)

Bai 15: Trong mat phrﬁmg voi hé truc toa do oxy , cho hinh vudéng ABCD c6 A(-1;3).
Diém B thuoc duong thang d:x—2y-1=0. Goi M,N theo thtt ty 1a trung diém cta BC va

CD. AM cit BN tai | [%—%} . Tim tga dd cac dinh con lai ctia hinh vudng.

Trueong THPT Tran Cao Son - Khanh Hoa

Loi giai tham khao:
= Tinh chat hinh hoc: AM 1 BN
+) Ta c6: BAI = IBM ma BAI + IMB =90° A B
Suy ra: IBM +IMB =90° hay AM L BM
» Phuong trinh duong thang AM :4x+3y—5=0
+) Phuwong trinh duong thang BN qua I va vuong géc véi AM

c6 dang:BN :3x—4y—-5=0 ! M
+) B=d nBN = B(3;1)

> Phuong trinh duong thang BC:2x—y—-5=0 L J
»M =BCNAM = M (2;-1)= C(},-3)= D(-3;-1) D N C

Bai 16: Trong hé toa d¢ Oxy, cho hinh thoi ABCD canh AC c6 phwong trinh la: x+7y—31=0,
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hai dinh B, D 1an liot thudc cac dueong thang d,:x+y—8=0, d,:x—2y+3=0. Tim toa do
cac dinh ctia hinh thoi biét rang dién tich hinh thoi bang 75 va dinh A c6 hoanh dd am
Truong THPT Lé Hong Phong

Loi giai tham khao:
» Bed, = B(b;8-b), Ded, = (2d —3;d)
+) Khi &6 BD = (-b+2d —3;b+d —8) va trung diém cta BD
13 I(b+2d—3_—b+d +8j

2 2
+) Theo tinh chat hinh thoi ta c6:
BDLAC (u,.BD=0 [-80+13d-13=0 [b=0
= = = .
I e AC | e AC —6b+9d -9=0 d=1
» Suy ra B(0;8); D(-11).

+) Khi d6 I(—% %) Ae AC = A(-7a+3La).

1 28ABCD

S ascD :EAC'BD = AC = =l5\/§:> 1A= 15

NG

( 63)2 ( 9)2 225 ( 9)2 9 {aZB {A(10;3) (ktm)
=>|-la+— | +Ha——-|=—7<|a—=| ==& =
2 2 2 2) 4 |a=6 | A(-116)

» Suy ra C(10;3).

Bai 17: Trong mdt phang Oxy, cho hinh chit nhat ABCD c6 dién tich béng 15.
Duong thang AB c6 phuong trinh x—2y=0. Trong tdm ctia tam gidc BCD c6 toa dd

G(lf 133j Tim toa d§ A, B, C, D biét B ¢6 tung d6 16n hon 3.

Treong THPT Dong Du - Daklak

Loi giai tham khao:
> d(G:AB) =Y = BC =5 = AB =35

35
+) Prong thang d qua G va vuong goc véi AB 1a : 4 P
d:2x+y—-15=0

. 1
+) Goi N=dmAB:>N(6;3):>NB=§AB=\/5_ ;
v G
+) B(2b;b) € AB = NB’ =5:{b:2 = B(8;4)
b=4 B c

_ 3—.

>Ta c6: BA = 3BN:>A(2 I); AC—EAG:>C(7 ;0); CD = BA:>D(1 3)

> Két luan: A(2;1); B(8;4); C(7:6); D(1;3).

Bai 18: Cho hinh chit nhat ABCD c6 A(L5), AB=2BC va diém C thudc duong
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théngd :X+3y+7=0. Goi M la diém nam trén tia ddi ctia tia CB, N 1a hinh chiéu vuong
goc cta B trén MD. Tim toa dd cac diém B va C biét N (—g%j va diém B c6 tung do

nguyen.

Trueong THPT- Lac Long Quan — Khanh Hoa

Loi giai tham khao:

A B

= Tinh chat hinh hoc: AN | CN
+) Goi | =ACNBD
+) Do tam gidc BDN vudng tai Nnén IN=IB=1ID I
Malaico IC=1A=ID=IB=IN=IC=1A
Suy ra tam gidc ANC vuong tai N hay AN L CN D ¢
» Phuong trinh dwong thang CN qua N va vudng goc
v0Oi NC c6 dangCN : 7x+9y+13=0
+) C=dnCN =C(2;-3) N
» Gia st B(a;b). Do AB=2BC; AB L BC nén ta c6 hé
phuong trinh: M

(a-1)(a—2)+(b—5)(b+3)=0 a=5;b=-1

2 2 2 2\ <& 7 9
(a—1) +(b-5) =4((a—2) +(b+3)) a=-zib=—-())

» Vay B(5;-1); C(2;-3)

Bai 19: Trong mat phéng Oxy cho hinh chit nhat ABCD c6 dién tich bﬁmg 12, tam I la giao
diém ctia hai duong thang (d):x—y-3=0 va (d’): x+y—6=0. Trung diém M cta AB la
giao diém cua (d) véi Ox va diém A cé tung d6 duwong. Tim toa d¢ cac dinh ctia hinh chi
nhat ABCD.

Lan 2- Truong Trung cdp nghé Ninh Hoa

Loi giai tham khao:

ST e . S 9.3 4 D
» GoiIla giao diém cua (d) va (d) suy ra | (EEJ
+) M la giao diém ctia (d) va Ox suy ra M (3;0)
2 2 M
IM = Pj +(§j =ﬂ:>BC=2IM=3\/§ !
2 2 2
12
= AB=—""=22
3\/5 B C

+) Goi A(Xa;Ya)
Taco MALMI=>MAMI=0< X, +y,-3=0 (1)

+) Mt khac MAzgzﬁ = MA*=(x, -3 +y2=2 (2)

Tt (1) va (2) suy ra A(4;-1) hodc A(2;1)
+) Do y ,>0 nén A(2;1); B(4;-1)
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» Lay d6i xting cac diém A, B qua tdm I ta dwoc C(7;2); D(5;4)

Bai 20: Trong mat phéng v6i hé toa do Oxy, cho hinh vudng ABCD c6 tam |(3;-1),
diém M trén canh CD sao cho MC =2MD. Tim tga do cac dinh ctia hinh vudéng ABCD
biét duwong thang AM cé phuong trinh 2x—y—4=0 va dinh A c6 tung &6 duong.

Lan 1-Trwong THPT Doan Thuwgng — Hai Duong

Loi giai tham khao:
: A 3 A B
» Goi H 1a hinh chiéu cta I trén AM = IH =d(l;AM ) =—

5

+) Gia st AM N BD =N vaP la trung diém ctaia MC
= IP//AM = NM //IP. Tt M la trung diém ctaa DP suy ra N
la trung diém cua DL
av?2 1 av'?2

+) Goi canh ctia hinh vudng la a thi Al :T, IN :EID:T

1 1 1 5 2 8

T = + > —=—+—=>a=3/2
IH? 1A> IN* 9 a° @&° VB

+) A thudc AM nén A(t;2t—4) = IA=\/(t—3)2 +(2t-3)* =3 5t° -18t+9=0
t=3=A(3;2)

< 3 A(S 14). Do A ¢6 tung d0 duong nén A(3;2)

5 SHENS
» Suy ra C(3;,—4). Puong thing BD di qua diém I va c6 vtpt Al = (0;-3) c6 phuong trinh

BD:y+1=0. N =AM nBD = N (g;—lJ. N la trung diém ctia DI = D(0;-1) = B(6;-1)

Bai 21: Trong mét phang Oxy, cho hinh thoi ABCD c6 tam(3;3) va AC =2BD. Diém
M (2 %) thudc duong thang AB, diém N (3;%) thudc duong thang CD. Viét phuong

trinh dwong chéo BD biét dinh B c6 hoanh d¢ nho hon 3.
Lin 2-Truong GDTX Cam Lam

Loi giai tham khao:

D

» Toa do diém N’doi xiing voi diém N qua | la N (32)

Duong thang AB di qua M, N’ cé phuong trinh: x—3y+2=0

Suy ra: IH :d(I’AB):B:Z_gZL\/Ll"_O

(V6i H la chan duong vudng goc tir I xuéng AB)
» Do AC=2BD nén IA=2IB. Dat IB=x>0, ta cO phuong
trinh:

—+—:g<:>x2=2<:>x=\/§
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> Dat B(x,y). Do IB= J2 B € AB nén toa do B 1a nghiém cua hé:

14
2 2 2 X=—
(x=3)"+(y-3) 2@{5y 8y+16=0 _ 5V{
Xx-3y+2=0 X=3y-2 _ 8 y=2
y_
L 5
+) Do B c6 hoanh d0 nhé hon 3 nén ta chon B %%j

» Vay phuong trinh duong chéo BD la: 7x—y-18=0.

Bai 22: Trong mat phéng voi hé toa dd Oxy, cho hinh chit nhat ABCD c6 dinh A(-1; 4)
va AB = 2AD. Duong thang chita duong chéo BD cé phuong trinh: x —y + 1 = 0, biét
diém D c6 hoanh d6 duong. Viét phuwong trinh duong thang chita deong chéo AC

Dé 2 -Truong GDTX Nha Trang

Loi giai tham khao:
> Goi | =ACNBD A B

+) Ta cé: d(A;BD):%:NE
1 1 5 1
== =—< AD=+10
/A\Dz—i_AB2 8<:>4AD2 8<::> - !
+) Tham s& héa diém D(d;d +1)eBD (d >0)
d=0 (I) D ¢

d=2

+) Ta ¢o

+) AD =10 < (d +1)" +(d -3)’ :10@{

Suy ra diém D(2;3)
> Phuong trinh dwong thing AB nhan AD =(3;-1) lam VTPT va qua A c6 dang:
AB:3x—-y+7=0

> B= ABBD = B(<3-2)= | (;;%):C(o;—s)

Bai 23: Trong mét phang véi hé toa dd Oxy, cho hinh vuéng ABCD. Diém E(2; 3) thudc

doan thang BD, cac diém H(-2; 3) va K(2; 4) 1an luot 1a hinh chiéu vudng géc ctia diém

E trén AB va AD. Xac dinh toa d¢ cac dinh A, B, C, D cua hinh vuéng ABCD.
Treong THPT Hong Linh Ha Tinh

Loi giai tham khao: A K_I D
» Ta co: EH:y-3=0
EK:x-2=0

. _ Him E
N AH :x+2=0 :>A(—2;4) !
AK:y—-4=0

+) Gia st n= (a;b), (a2 +b? > O) la VIPT ctia duong théng BD.

Co: ABD =45° nén: ﬁ—ﬂaa:ib

JaZip? 2 B c
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+) V6i a=-b, chon b=-1=a=1=BD:x-y+1=0
_2-_1):D(3 EB=(—4;-4
= B(-2-1);D(34)_, |EB=(-44)
ED = (11)
= E nam trén doan BD (t/m)
Khi do6: C(3;-1)
+) V6i a=b, chon b=1=a=1=BD:x+y-5=0.
EB=(44) o = .
. — EB =4ED = E ngoai doan BD (L)
ED = (-11)

> Vay: A(-2;4);B(-2;-1);C(3;,-1); D(3,4)

:>B(2;7);D(1;4):>{

Bai 24: Trong mit phang toa do Oxy,cho hinh thang ABCD véi hai day 1a AB va CD.
Biét dién tich hinh thang bang 14, dinh A(L1) va trung diém canh BC la H (—% ; 0]. Viét

phuong trinh dwong thang AB biét dinh D c6 hoanh d6 dwong va D nam trén duong
thang d :5x—y+1=0

Lan 3-Truong THPT Luong Tai — Bac Ninh

Loi giai tham khao:
> Goi E=AH nDC. Dé thdy AHAB = AHEC = S,z = S pscp = 14

+)AH=a213,AE=2AH:aJ1_3; A B
+) phuwong trinh AE:2x—-3y+1=0 .
Ded= D(d;5d+1),d >0
D° > .
1 o8 d=2
SADE:EAE.d(D,AE):14<:>d(D,AE):ﬁQ...Q d=_1—3;f)(L)

+) Suy ra D(2;11)

+) H 1a trung diém AE = E(-2;-1)

Phuong trinh CD: 3x—y+5=0

> AB di qua A va song song v6i CD = pt AB:3x—-y—-2=0

Bai 25: Trong mat phéng voi hé toa do Oxy, cho hinh ch® nhat ABCD c6 hinh chiéu
vubng goc ctia A 1én dudng thing BD I H(—%%) diém M(-L0) 14 trung diém canh BC
va phuong trinh duong trung tuyén ké tir A ctia tam giac ADH c6 phuong trinh la

7x+y—3=0. Tim toa d6 cac dinh ctia hinh ch@ nhat ABCD.
Lan 2 -Truong THPT Ly Thai T6 - Bac Ninh
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Loi giai tham khao:
. Tinh chit hinh hoc: MN L AN A
+) Goi N, K 1an luot 1a trung diém caa HD va

\ 1
AH= NK//AD va NK =ZAD. K N

Do AD 1L AB=NK L AB.
Ma AK L BD=Ka truc tam tam giac ABN.
+) Suy ra BK LAN (1) H

ViM la trung diém BC = BM = %BC. B M

Do d6 NK// BM va NK=BM

+) Suy ra BMNK 1a hinh binh hanh = MN//BK (2)
+) Tte (1) va (2) suy ra MN L AN.

» Phuong trinh MN c¢6 dang: x—7y+c=0.

M(-L0)eMN <« —-1-7.0+c=0<c=1.

= phuong trinh MN la: x—7y+1=0.

> Ma N=MNNAN= N(E%J Vi N la trung diém HD = D(2;-1).

Ta cé: HN = §;—§
5 5

Do AH L HN= AH di qua H va nhan n=(4-3) la 1 VTPT.
= phuong trinh AH la: 4x—3y+9=0.

> Ma A=AHNAN= A(0,3).

2=2(-1-x,) - {XB =-2

= B(-2;2).
-4=20-y,) V=2

+) Tacé:ﬁzﬂﬁ@{

> ViM la trung diém BC = C(0;-2).
> Vay toa do cac dinh ctia hinh chit nhat la: A(0;3),B(-2;2),C(0;,—2),D(2;-1).

Bai 26: Trong mat phrfmg voi hé toa do Oxy, cho hinh thang ABCD vuodng tai A va B, c6
BC=2AD, dinh A(-31) va trung difm M cta doan BC nam trén duong thang
d:x—4y-3=0. Tim toa d§ cac dinh con lai cua hinh thang ABCD, biét H (6;-2) 1a hinh
chiéu vuong gbc ctia B trén duong thang CD.

Lan 1-Truong THPT Marie-Curie Ha Noi

Loi giai tham khao:
w. Tinh chat hinh hoc: AH L HM
+) Ttr gia thiét ta c&6 ABMD la hinh ch@ nhat.
+) Goi (C) la duong tron ngoai ti€p ABMD.
BH1LDH = He(C) = HALHM (¥)
> Med:x—4y-3=0 = M(4m+3; m)
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AH =(9;-3), HM =(4m-3; m+2)
Ta cé: (*)<> AH.HM =0
<9(4m-3)-3(m+2)=0<m=1
» Suy ra: M (7;1).
+) ADCM la hinh binh hanh
= DC di qua H (6;-2) va c6 mdt vecto chi phuong AM =(10;0)

= Phuwong trinh DC:y+2=0.
+) DeDC:y+2=0 = D(t;-2)
+) AD=(t+3;-3) , MD=(t-7;-3)
t=-2=D(-2;-2)
t=6= D(6;-2)=H(logi)
+) Goil =AM NBD = | la trung difm AM = 1(2;1)

| la trung diém BD = B(6;4)

M la trung diém BC= C(8;-2)

> Vay: B(6;4), C(8,-2), D(-2;,-2).

> AD LDM < AD.MD =0« (t+3)(t-7)+9=0<

Bai 27: Trong mit phang véi hé toa d6 Oxy, Cho hinh thang can ABCD véi hai day AD,
BC. Biét B(2; 3) va AB=BC, duong thang AC cé phuong trinh x—y-1=0, diém M (-2;-1)
nam trén duong thang AD. Viét phueong trinh duong thang CD.

Truong THPT Nguyén Chi Thanh 1

Loi giai tham khao:
> Vi ABCD la hinh thang can nén ngi tiép trong mot B C
duong tron. Ma BC=CD nén AC la duwong phan giac

ctua géc BAD .
+) Goi B’ la diém d6i xing ctia B qua AC.
Khidé B'e AD.
+) Goi H 14 hinh chiéu cua B trén AC. Toa dd difm H1a 4 18 M D
nghiém ctia hé phuong trinh:
{x—y—l=0 - <{'x=3
x+y-5=0 y=2
Suy ra H (3;2) i
+) Vi B’ d6i xting v6i B qua AC nén H la trung diém ctia BB’. Do d6 B'(4;1) .

> Duong thang AD di qua M va nhan MB' 1am vecto chi phwong nén c6 phuwong trinh
AD:x-3y-1=0 . Vi A=ACNAD nén toa do diéfm A 1a nghiém cta hé phuong

X—y-1=0 <:>{x=1 ~ A(LO)
y=0
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> Ta c6 ABCB’ 1a hinh binh hanh nén AB'=BC = C(5;4).
+) Goi d la duong trung truc cua BC, suy ra d :3x+y-14=0

+) Goi | = ADNd , suy ralla trung diém ctia AD. Toa d diém I 1a nghiém cta hé:
3x+y-14=0 (43_11) (38_11)
=I||—==|=D| — ;=
x-3y-1=0 10 10 55
> Vay duong thing CD di qua C va nhan CD lam vecto chi phuong nén cé phuong
trinh CD: 9x +13y —97 =0.

Bai 28: Trong mat phang Oxy, cho hinh chit nhat ABCD c6 dién tich bang 2. Tam I 1a
giao ctia hai dwong thang d,:x—y-2=0 va d,:2x+4y-13=0. Trung diém M ctia
canh AD la giao diém ctia d, vdi truc Ox. Tim toa dd cac dinh cua hinh chi nhat biét

diém A c6 tung d6 duong.
Trueong THPT Ngoc Tao

Loi giai tham khao:

7

> |—dlmd2:>|(§,5) 4 M D
+) M =d, "Ox=M(2;0)

+) Phuong trinh duong thang AD qua M va nhan

W:G;g) Ia VIPT c6 dang: AD:x+3y—2=0 I

+) Tham s héa A(-3a+2;a)e AD (a>0)

1
SABCD =2= SAAMI =n
+) Vi 4:>AM :@

J10 10

MI = Y=
2

+) Nén 10a’ 1ot A(Eij
10 10 10 10

+) Vi AD nhan M la trung di€ém nén D (% ; %)

+) AC nhan I lam trung diém nén C (5—3§j
10 10
47 31

+) BD nhén I lam trung di€ém nén B(——j
10 10

> Két luan: A Ei ;B ﬂﬂ- ; C 5—3§ : D E_—l
10 10 10 10 10 10 10 10

Bai 29: Trong mat ph:fmg voi hé toa do Oxy, cho hinh thang vudéng ABCD
(BAD = ADC =90°) c6 dinh D(2;2) va CD=2AB. Goi H 1a hinh chiéu vudng goc ctia diém
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D 1én duwong chéo AC. Biém M (% %) la trung diém cta HC. Xac dinh toa do cac dinh

A B,C, biét rang dinh B thudc duong thang A:x—2y+4=0.
Lan 1 -Truong THPT Nguyén Viét Xuan

Loi giai tham khao:
. Tinh chat hinh hoc: DM L BM
+) Goi E la trung diém cua doan DH. Khi d6 t& giac 4 B
ABME la hinh binh hanh = ME 1L AD nén E la truc
tam tam gidc ADM. Suy ra = AELDM ma
AE//DM = DM L BM I
> Phuong trinh dwong thang BM :3x+y—16=0 1
+)Toa d6 diém B la nghiém cua hé: |
{X—Zy——4:>B(4;4) D C
3Xx+y=16

+) Goi I 1a giao diém cua AC va BD, ta ¢ E=E=1:> DI = 2IB:>I(1O 10}
CD IC 2 3'3

+) Phuong trinh duong thang AC:x+2y—10=0

+) P huong trinh duong thang DH :2x—y-2=0=H [% %)3C(6 2)

+) Tir CI = 2I1A= A(2;4).
> Két luan: A(2;4); B(4;4); C(6;2)

Bai 30: Trong mat phe&mg vOi hé toa dd Oxy, cho hinh chit nhat ABCD c¢6 D(4;5). Diém M
la trung diém ctia doan AD, duong thang CM cé phuwong trinh x—8y+10=0. Diém B nam
trén duong thang 2x+y+1=0. Tim toa d6 cac dinh A, B va C, biét rang C ¢ tung d6 nhd
hon 2.

Lan 1-Trwong THPT Phan Bdi Chau

Loi giai tham khao:

» Goi H, K la hinh chiéu vudéng goc cua B, D lén 2 ¢
H
CM.
26
DK =d(D,CM
( )= NS >
+)Goi I =BDNAC; G=BDNCM. M~k =
Suy ra, G la trong tam AACD.
Ta co:
A B

DG =2GI = BG=2DG = o1 - B8 _5_ gy 52

DK DG J65
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17b+18 52 |°72

) Bbi-2b-1); dBICM) =BH & = = C = b=_1—770(|)

(loai vi di€m B, D nam cling phia véi CM)
+) Ta c6: B(2;-5) = 1(3;0)

. c=1
+) C(8¢c—10;c) eCM; CD.CB=0<«> 65¢c*-208c+143=0< .o 1_1(|)
5

» Suy ra: C(-2;1), A(8;-1)
> Vay A(8;-1),B(2;-5),C(-2;2).

Bai 31: Trong mat phang toa dd Oxy, cho hinh thang ABCD véi AB//CD ¢6 dién tich
bang 14, H(—%;O) la trung diém caa canh BC va I(%;%) la trung diém caa AH. Viét
phuong trinh dwong thang AB biét dinh D c6 hoanh d6 duwong va D thudc duong thang
d: 5x-y+1=0.

Lan 1-Trwong THPT Phan Thiic Tryc

Loi giai tham khao: (Gidng bai 24)

> Vil la trung diém cua AH nén A(1;1); Ta A B
c6: AH :@.
2 I H

+) Phuwong trinh AH la: 2x—-3y+1=0.
+) Goi M = AH NCD thi H la trung diém cua
b M
AM.
+) Suy ra:M (=2;-1) . GiaseD(d; 5d +1)ed (a>0) . Ta c6:

GI

+) AABH = AMCH = S50, = S o = AH.d(D, AH) =14 = d (D, AH) = 2>

J13

Hay [13d +2|=28 < d = 2(vi a > 0) = D(2;11)

> Vi AB di qua A(1;1) va c6 VTCP la MD = (4;12) nén AB c6 phurong trinh
AB:3x—-y-2=0

Bai 32: Trong mit phang Oxy, cho hinh chit nhat ABCD c6 AB=2BC. Goi H la hinh
chiéu cua A 1én duong théng BD; EF lan luot la trung diém doan CD va BH. Biét
A(1;1), phuong trinh duong thang EF 1a 3x —y — 10 = 0 va diém E c6 tung d6 am.

Tim toa do cac dinh B, C, D.

Lan 2-Truong THPT Quynh Lwu 3

Loi giai tham khao:
w. Tinh chat hinh hoc: AF 1L EF
Goi E,F,G lan luot la trung diém cac doan théng CD, BH AB. Ta chttng minh AF L EF.
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+) Ta thay cac t& gidc ADEG va ADFG noi tiép nén ti giac ADEF clng ndi tiép, do do
AF L EF.

+) Duong thang AF c6 pt: AF : x+3y—4=0.

+) Toa d¢ diém F la nghiém cta hé :

{3x—y=10
=
X+3y=4

>AAFE~ADCB—>EF=%AF=2\/§; H

2 2
E(t;3t-10) —> EF? :§<:>(t—£J +(3t_5_1) -
5 5 5

& 5t2—34t+57=0<t=3vt :% hay E(3;-1)v (%%j
+) Theo gia thiét ta duoc E(3; —1), phuong trinh AE: x+y—-2=0 .
+) Goi D(x;y), tam gidc ADE vuong can tai D nén

{AD —DE {(xl)z +(y-1) =(x=3) +(y+1)’

S

AD 1. DE | (x-1)(x-3)=(y-1)(y+1)

=X-2 =1 =3
@{y " ):OQ{X {X 1hayD(l;-l)vD(?,;l)

£
5
E

%

(x—1)(x—3 y=-1 |y
> ViD va F nam vé hai phia so v6i duong thang AE nén D(1;-1).
» Khi do, C(5;-1); B(1,5). Vay B(1;5); C(5;-1) va D(1;-1)

Bai 33: Trong mat phr?mg voi hé toa do Oxy cho hinh thang ABCD vudng tai A va D cd
AB=AD<CD, diém B(L2), duong thang BD c6 phuong trinh 1a y—2=0. Puong thang
qua B vudng gbc véi BC cat canh AD tai M . Puong phan gidc trong géc MBC cét canh
DC tai N.Biét rang duong thang MN c6 phuong trinh 7x—y—-25=0. Tim toa d6 dinh
D.

Lan 1-Sé GD Vinh Phic

Loi giai tham khao:
w Tinh chit hinh hoc: M va C d6i ximg qua BN. 4 B
> T giac BMDC noi tiép
= BMC = BDC = DBA = 45°
= ABMC vudng can tai B, BN la phan giac trong MBC
= M,C d6i xting qua BN M
4

2
D N C
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+) Do AB=AD=>BD=AD2=4
+)BD:y-2=0=D(3a;2)

a=5=D(52)

a=-3= D(-3;2) (loai cung phiaB so voi MN)
» Vay c6 mot diém thoa man la: D(5;2)

BD=4<

Bai 34: Trong mat phéng (Oxy), cho hinh chit nhat ABCD c6 AB=2AD, dinh A(0;5).
Puong thang A qua dinh B va vudng géc véi AC c6 phuong trinh x—3y—1=0va dinh
D nam trén duong thang d c6 phuong trinh 2x—y+7=0. Tim toa do cdc dinh con lai
ctia hinh cht nhat ABCD.

Lan 1-Truong THPT Tran cao Van-Khinh Hoa

Loi giai tham khao:

A B
+) AC LA= ptAC:3x+y—-5=0
+) H=ACNA nén toa do diém H la nghiém hé
phuong trinh: 7
8
3x+y=5 |*7§ (8 1) H
< =>H| == D C
x-3y=1 1 995
y=§

=) Trong AAHB vuodng tai B co,

AB? = AH.AC = AH _ AB° AB’ C
' AC AC?

i ABZ+ABZ 5
4

:E:%ﬁ:c:(z;—n

+) Phuong trinh duong tron tam 1(1;2) ban kinh IA c¢6 dang: (C):(x—1)* +(y —2)* =10
+) D=(C)nd nén toa do D la nghiém hé phuong trinh:

3
— — X:__
2x=y+7=0 PN x-—2v 5, Suy ra: D(—2;3)VD(—§;§j
(x-1)%+(y-2)*=10  |y=3 y=2 >0
5

+) B=(C)NA nén toa do B 1a nghiém hé phuong trinh:

3
x-3y-1=0 4 |*T7F _ -3 14
y2 2 - X y 5,Suyra B(4,1)V B(g,g
(=D +(y-27=10 " [y=1"| _14
5

» Villa trung diém AD nén B(4;1) va D(-2;3)

Bai 35: Trong mat phang véi hé toa &6 Oxy, cho hinh thang can ABCD (AD // BC) c6
phuong trinh duong thang AB:x-2y+3=0 va duong thang AC:y-2=0. Goi I la giao
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diém cua hai duong chéo AC va BD. Tim toa d6 cac dinh cua hinh thang can ABCD,
biét IB=+2IA, hoanh d6 diém I: x, >3 va M (~1;3) nam trén dwong thang BD.
Lan 2-Truong THPT Tén Pitc Thing

Loi giai tham khao:

. Tinh chat hinh hoc: EF // BD A D
> Ta c6 A la giao di€ém ctia AB va AC nén A(1;2). E
Lay diém E(0;2)e AC. Goi F(2a—3;a)e AB sao cho EF // BD. F I
Khi d6 EF _AE E_ﬂ_[ EF =/2AE
BI Al AE Al B c
a=1
<:>(2a—3)2+(a—2)2:2<:> 4l
a=—".
5

> V6i a=1 thi EF=(-L1-1) la vtcp cua duong thang BD. Nén chon vtpt cta BD la
n=(L-1). Phuong tinh BD: x—y+4=0 = BDNAC =1(-22) BDAB=B(-5-1)

IB — IB-—
T IB=——ID=——ID=—/2ID=D
268 T i i
e A~ A~
IA=——IC———IC——— =C(-3V2-2;2|.
ic FC=c3e-22)
> Voi a:% thi EF:(%EJ 1 vtcp ctia duong thang BD. Nén chon vtpt ctia BD la

n=(L-7). Do d6, BD:x—-7y+22=0 = 1(-8;2) (loai).

Bai 36: Trong hé truc toa d¢ Oxy cho hinh thang ABCD vudng tai A va D. Biét AB=AD=2;
CD= 4, phurong trinh BD: x—y =0, C thudc duwong théngd :X—4y—-1=0. Tim toa d0 cua
A biét diém C c6 hoanh d¢ dwong.

Lan 1-Trwong THPT Tran Binh Trong

Loi giai tham khao:
> Gia st C(4c+1c)ed
> Tt gia thiét ching minh dwgc DB vudng goc véi 4
BC va suy ra:
CB =242 =d[C,(BD)])
@wzzﬁ@|3c+u=4

J1+1

{30 +1=4 {c =1

2= 2= =
+1=-4 ¢ =-5/3(loai)

+) B la hinh chiéu cua C 1én dt BD = B(3; 3)
» Ma AB= 2 nén A thudc duong tron c6 PT (X— 3)°+(y-3)°=4 (1)
+) Tam gidc ABD vudng can tai A => goc ABD=45=> PT cua AB la x=3 hoac y=3
Vi x=3 thé'vao (1) giai ra y =1 hoac y=5 => A(3; 1) tht lai khong thda; A(3; 5) thoa
Vi y=3 thé'vao (1) giai ra x =1 hoac x=5=> A(1; 3) thoa; A(5; 3) khong thoa.

» o3

C(59) D *C
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Bai 37: Trong mat phéng voi he toa do Oxy, cho hinh ch* nhat ABCDc6 AD =2AB. Goi
M,N1an luot 1a trung diém cua cac canh AD,BC. Trén duong théng MN lay diém K

sao cho Nla trung diém cua doan théng MK . Tim toa d0 cac dinh A, B,C,D biét

K (5;-1), phuong trinh duong thang chtta canh AC1a 2x+y-3=0 va diém A c6 tung

do duong.

Lan 3-Truwong THPT Thach Thanh 1 Bac Ninh

Loi giai tham khao:

w Tinh chait hinh hoc: AC L DK

Ta cd ACAD = ADKM = CAD = DKM . A4
Ma DKM + KDM =90° = KDM + DAC =90° = AC 1 DK .
+) Goi ACNDK =1.Toa do diém I théa man hé

((13.-11 I
~ 55 B N ¢

+) Goi ] 1a trung diém giao diém ctia MN véi AC khi d6 ]

la tam cua hinhh chit nhat ABCD.

+) Do tam giac AKIJ ~AKMD K
K KJ __IK KM

X_13
2x+y—-3=0 5
=
X-2y-7=0 _

5

2AB 2

= = = =
KM KD KJ KD

CJarB2iAB. B

2 2
+) Ta cé: IK=\/(5—%} +(—1+1—51) =£:>JK:3:> KM =4

+) Ttr d6 suy ra: Al = 8

N3

2 2
+) Gia st A(a;—2a+3)eAC:>(a—%j +(§—2aj _H

iz

A(L1)

5

5 )

+) N:%E:C(s;—s): J(2;-1)

+) Phuong trinh duong tron tdm J, ban kinh AJ c6 dang;: (C):(X—2)2+(y+1)2:5
+) Phuong trinh DK : x—-2y—-7=0
D(1,-3)= B(3,)
D=KDnNn(C _
n(C)= D(Zl_ 7}38(_%;??

Bai 38: Trong mat phéng voi hé toa do Oxy, cho hinh chit nhat ABCD c6 tam 1(1;2). Goi
M la trung diém ctia AB, duong thang DM c6 phwong trinh 5x + 3y — 7 =0, diém C thuoc
duong thang d cé phuong trinh 2x — y — 7 = 0. X4c dinh toa d6 cac diém A,B,C,D biét
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diém D c6 hoanh d6 dwong.
Lan 1-Trwong THPT Thing Long — Ha Noi

Loi giai tham khao:
+) Goi G la trong tam tam gidc ABD
» Giasua C(c;2c—-7)ed

Do Ci=2cGoa|2 %5 2¢
4 3 3

3
+) Ma G thudc DM nén: 4 . M . B
5(ﬂ—9)+3(5—20j—7=0:>c:4 I I
3 3 3
Nén C(41)= A(-23) b2
+) Phwong trinh duong tron tam I ban kinh Al ¢6 dang:
(C):(x—1)2+(y—2)2=10 D c

Nén D =DM n(C)= D(2-1)= B(0;5)

Bai 39: Trong mat phéng voi hé toa do Oxy, cho hinh chit nhat ABCD.Goi M la diém doi
xtng ctia B qua C va N la hinh chiéu vuéng goc ctia B trén MD.Tam giac BDM noi tiép
duong tron (T) cd phuwong trinh: (x-4)*+(y-1)* =25.Xac dinh toa d¢ cac dinh ctaa hinh
chit nhat ABCD biét phuong trinh dwong thang CN 1a: 3x—4y—17=0; duong thang BC di
qua diém E(7;0) va diém M c6 tung d6 am

Lan 1-Trwong THPT Xuan Truwong, Nam Dinh

Loi giai tham khao

+(T) c6 tam 1(4;1);R=5

+ Do I la tam duong tron ngoai ti€p tam giac BDM va N,C la chan cac duong cao nén
chiing minh dwoc :IM 1L CN

+Lap ptdt IM qualvaIML CN : 4(x-4)+3(y-1)=0 & 4x+3y-19=0

M(7;-3)

M(55) (loai)

+Duong thang BC qua M,E c6 pt : x=7

+ C la giao diém BC va NC => C(7 ;1)

+ B d6i xiing M qua C => B(7 ;5)

+ Puong thang DC qua C va vuong géc BC : y=1

+ M la giao diém (T) véi IM :{

THAY TRAN VAN TAI - THAY HUA LAM PHONG - CHIA SE Vi CONG PONG 65




FULL & FREE TUYET PHAM HINH HQC PHANG OXY |2016

D(9;2)

D(-L1)

Vi B,D nam cting phia véi CN nén D(-1 ;1)
+Do BA=CD => A(-15)

D la giao diém (T) va DC :{

Bai 40: Trong mat phéng voi hé toa do Oxy cho hinh vudng ABCD. Trén cac canh AB,
AD lan luot 1ay hai diém E, F sao cho AE = AF. Goi H la hinh chiéu vudng goc cua A trén

DE. Biét H(é;—%), F(%;—Zj, C thudc duong théng d: x + y -2 =0, D thuoc duong

thang d’: x — 3y +2 =0. Tim toa d cac dinh cta hinh vuong,
lan 2-Truong THPT Thuan Thanh -Bac Ninh

Loi giai tham khao:
Goi M la giao diém ctia AH va BC.
A F 5 Hai tam giac ADE va BAM bang nhau nén BM = AE = AF.
Suy ra cac tt giac ABMF, DCMF la c4c hinh chi nhat..
Goi I 14 giao diém cua FC va MD.

E
Ta coé HI= % MD = % FC nén tam giac HFC vuong tai H.

PT duong thang AD: 3x —y — 10=0.

. @ Gia stt A(a; 3a - 10).
B
= A(6:8
DA=DC [276 _ [A(68)
a=2 A(2;-4)

Vi DF,DA cling hudéng nén A(2; - 4).
CB=DA= B(-4;-2).
Vay A(2; - 4), B(—4,-2), C(-2;4), D(4:2).

Bai 41: Trong mit phang véi hé toa dd Oxy, cho hinh binh hanh ABCD c6 tam
I(2+/3-25), BC = 2AB, géc BAD = 60°. Diém d6i xting véi A qua B 1a E(-2;9). Tim
toa do cac dinh cua hinh binh hanh ABCD biét rﬁing A c6 hoanh do am.

1an 1, S6 gido duc tinh Thanh Hoa

Loi giai tham khao:
E bat AB=m= AD=2m.
Ta c6 BD? = AB* + AD* —2AB.ADcos60” =3m’.
= BD=my3
B C Do d6 AB?+BD’ = AD? nén tam giac ABD
vuong tai B, nghia la 1B L AE.
my3 J , Tm?
2 4

2
IE2:IBZ+BE2:( +m

A D

Mat khéc IE? =(2/3)% + 42 =28 nén ta cd
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2
m m«/§:2\/§_

=28<:>m:4:>IB:T

Goi n=(a;b) la vecto phdp tuyén ctia AB (a*+b? >0) khi d6 AB c6 phurong trinh
a(x+2)+b(y—9)=0<ax+by+2a—-9%=0

[2v/3a -4
Jatib?
< b(b-443a)=0<b=0,b=4./3a
+) V6i b =0, chon a =1, khi d6 AB c6 phuong trinh x+2=0, suy ra IB c6 phuwong trinh
y-5=0. Do B=ABnIBnén B(-25), ma B la trung diém ctia AE nén A(-2;1)(thda man
diéu kién x, <0).

Do I 1a trung diém ctia AC va BD nén ta suy ra C(4+/3-2;9), D(4y/3-2;5)

+) VGi b=4v3a, chon a=1 = b=443, khi d6 AB ¢ phuong trinh x+4/3y+2-36/3=0,
suy ra IB c6 phuong trinh 4y3(x—2v3+2)—(y—-5)=0.

<:>4\/§x—y+8\/§—19:o

16\/57_14;579} ma B la trung diém cua AE nén

Ta lai cé d(l,AB)=IB = =23 < (24/3a—4b)? =12(a® +b?)

Do B=ABNIBnén B(

A(32\/5—14_55

= ,7] (khong thoa man diéu kién x, <0).

Vay A(-21),B(-25), C(443-2;9),D(4J3-2;5)

Bai 42: Trong mat phang véi hé toa dd Oxy, cho cho hinh chi* nhat ABCD c6
phuong trinh AD:x-2y+3=0. Trén duong thang qua B va vudng goc véi duong
chéo AC 1ay diém E sao cho BE = AC (D va E ndm vé hai phia so véi duong thang
AC). Xac dinh tga dd cac dinh ctia hinh ch® nhat ABCD, biét diém E(2;-5), duong
thang AB di qua diém F(4;,—4)va diém B c6 hoanh d6 duong,.

1an 1, So giao duc tinh Bac Giang

Loi giai tham khao:
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Ta co AB L AD:x—2y+3=0va AB diqua F(4; -4)
= AB:2x+Yy-4=0. Khi doA=ABNAD = A(1;2)

Ta co’duwong thang EF di qua hai diém E(2;-5) va F(4;-4). Do do ta lap dwoc phuwong
trinh EF:2—-2y—12=0

Suy ra EF || AD= EF 1 AB tai F. Khi d6, ta AABC = AEFB Vi AC = BE,EBF = BCA
(cling phu v6i HBC) = AB = BF = 5.

Ta co' Be AB:2x+Yy—4=0=>B(b;4—2b), b>0.

VAy AB =+ o (b-17 +(2-2b) =5 < 56> —10b = 0 < b = 2(dob > 0) = B(2;0)

Taco BC L AB:2z+y—-4=0 vaBCdiquaB(2;0) > BC:z-2y-2=0

AC di qua A(1; 2) va vudng goc voi BE = AC nhan BE = (0;-5) 1a véc to phap tuyén
= AC:-5(y-2)=0<y=2.Khido, taco C=A4ACnBC = C(62)
CDdiquaC(6;2)va CD LAD:2-2y+3=0=>CD:2z+y—14=0.

Khi do' D=CDnAD = D(5;4). Vay ta co toa d0.A(1;2), B(2;0), C(6;2), D(5;4).

Bai 43: Trong mat phang véi hé toa d6 Oxy, cho hinh vudéng ABCD, M Ia trung
diém ctia doan AD, N thudc doan DC sao cho NC =3ND. Buwong tron tam N qua M cit
AC tai J(31),J =1 = ACBD, duong thang di qua M,N c6 phuong trinh :x+y+1=0.
Tim toa do diém B.

1an 2, THPT Viét Tri, Phu Tho.

Loi giai tham khao:

THAY TRAN VAN TAI - THAY HUA LAM PHONG - CHIA SE Vi CONG PONG 68




FULL & FREE TUYET PHAM HINH HOC PHANG OXY | 2016

P
i .
|
M
J
D C

MN cat duong tron tam N tai K .ta chitng minh duoc ti gidc MIJK ndi tiép
gOcNK] = g6cAIM =450 ===> g6c JNK= 90°

NJ vudng gbc véi (MN) nén cé phurong trinh : x-y-2 =0 ===>(N [%,—gj
y NP M (3-4)
Tam giac JMN vuong can nén MJ = J2PN = M (-21)

V6i M(-2;1) goi P=MNNJA tacé NP =3.NM = P(-7;6)
PA= %ﬁ tim dugc A(-3;4), vi A 1a trung diém cta IP nén 1(1; 2)

Ta cé AB=2MI = B(3;6)
Tuwong tee Voi M(3;-4) t tim dwoc A(6;-5) , 1(4; -1) va B(8;1)
Vay toa do diém B(3;6) hodac B(8;1)

Bai 44: Trong mat phéng voi hé toa do Oxy, cho hinh vudéng ABCD c6 tam I. Céac

diém G[%%lj E(B;—%J 1&n Iuot 13 trong tAm ctia tam gidc ABI va tam gidc ADC. Xéc

dinh toa d¢ cac dinh ctia hinh vudéng ABCD biét tung do dinh A la s6 nguyén.
lan 2, THPT Thanh Chwong 1, Nghé An.

Loi giai tham khao:

4 G B Goi M la trung diém ctia BI va N 1a hinh chiéu vuong géc ctia G lén
BL
M IN AG 2 2 1
N Tacé: GNJJAl =>— =2 _ 2 IN=2IM=2BI (2
1 IM AM 3 3 3
£ E la trong tam AACD
p THAY HUA LAM PHONG - CHIA SE Vi CONG PONG 69




FULL & FREE TUYET PHAM HINH HOC PHANG OXY | 2016

:IE:EID:EBI = EN :IN+IE:EBI =BN.
3 3 3

= BN = EN = ABGE can tai G.

= GA=GB =GE = A, B, E cling nam trén duong tron tam G.
qua G
1 AB

Khi d6 AAGE vudng can tai G = AG=GE.

Phuwong trinh (AG): { = (AG):x+13y-51=0— A(51-13a;a)

2 2 2 a=4
= AG’ = %—Ba 4t a—l—1 =@<—> a—E :l<—> 10 > A(-L4)
3 3 9 3 9 a:€

Taco: AG=2AM = AG=2AM = M| ;7
3 3 2'2

Phuong trinh (BD) di qua E vaM (BD):5x-3y—-17=0

2 2
Phwong trinh duong tron (G; R=GA): (X —%j + (X —%) = % .
B la giao diém tht hai ctia (BD) va (G) B(7;6).

Bai 45: Trong mét phang véi hé toa dd Oxy, cho hinh thang can ABCD (AB||CD) c6 dinh
A(2;-1). Giao diém hai duwong chéo AC va BD la diém I(1;2). Duong tron ngoai tiép tam gidc
ADI c6tam E (—% ;—%j. Biét duong thang BC di qua diém M(9;—6). Tim toa d6 cac dinh
B, D biét diém B c6 tung do nho hon 3.

1an 2, THPT Cao Lanh 2, Dong Thap.

Loi giai tham khao
Goi H la trung diém DI va K la giao diém ctia EI va BC
Ta chttng minh EK 1 BC
That vay ta c6 EH 1 DI, géoc DBC = DAC (tinh chat hinh thang can)
DAC =IEH (gbc ¢ tam), suy ra DBC =IEH
Mit khac EIH = BIK (d6i dinh). Do d6 BIK =90° = EK L BC
Ta c6 Ez(%;%},BC:7x+5y—33:0

Al =(~1;3); AC:3x+y—5=0

7x+5y—33=0 =-1
Toa do diém C la nghiém cua hé phuong trinh xroy & * = C(-1;8)
3x+y-5=0 y=38
BeBC:B(b;?’?’—_%J,b<3. Ta c6 IA=IB=+/10
b=1
< 370> -228b+191=0 < : 191 l):>B(4;1)
T 37

IC =ID =210 < DI =2IB. Suy ra D(-5;4)

Bai 46: Trong mat phang vai hé toa dd Oxy, cho hinh chit nhat ABCD c6 AB = 2BC. Go H
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la hinh chiéu vudng goc cua A trén canh BD va M, N lan luot 13 trung diém cua cac canh CD, BH.
Biét diem A(0; —1), phuong trinh duongthang MN & 3x—y—9=0va diém M c6 hoanh d¢
nguyén. Tim toa do cac dinh B, C, D.

1an 1, THPT Chi Linh, Hai Duong.

Loi giai tham khao

Goi E la trung diém cua AB thi t& gidc ADME la A E B
hinh vuong va EN L BH . Do d6 hai t& giac ADME
va ADNE la cac ti giac ndi tiép duong tron duong
kinh DE nén ADMN cing la t&¢ gidc noi
tiép = ANM = 90° = N 1a hinh chiéu ctua 4 trén
duong th:%ng MN. D ¥ C
Puong thang AN di qua A(0; —1)

va vudng goc véi MN nén c6 phuong trinh x + 3y 4+ 3 = 0. Toa d6 diém N la nghiém cua
hé

12
3x—y—9=0 ng 7(12 9')
- — =}.Ji'l... —_— —
x+3y+3=0 9 5 5
‘;‘=—E

ViM € MN nén M(t; 3t — 9)véit € Z. Tk gidc ADMN ndi tiép nén MAN = MDN suy ra hai

tam gidc MNA va BCD dong dang

AN CD 1 1 4410 2410
= —=—=12= MN=—AN = —. =
MN BC 2 2" 5 5
= MWN" =—<= |t —— + t—_) = = = -
5 5. 5/ 5 °

Duong thang AM c6 phuwong trinh lax +y + 1 = 0. Tam gidc ADM vudng can tai D nén ta
tim duoc 2 diém D 1a(0; —3)va (2;—1). Do D va N nam vé hai phia d6i véi duong thang
AM nén D(0; —3).

Mat € Znént =2 = M(2; -3).

M 1a trung diém ctia CD nén ta tinh dwgcC(4; —3). Tir d6 tinh dwoc B(4;—1).

Vay B(4; —1),C(4;-3),D(0; —3).

Bai 47: Trong mat phéng v0i hé toa do Oxy, cho hinh vudng ABCD <6 A(4;6). Goi
M, N 1an luot 1a cac diém ndm trén cac canh BC va CD sao cho MAN =45", M(—4;0) va
duong thing MN c6 phuong trinh 11x +2y +44 =0. Tim toa d6 cac diém B,C,D.

lan 2, THPT Chuyén Ha Long, Quang Ninh.

Loi giai tham khao
Goi E=BDNAN,F=BDNAM,I=MENNF.
Ta c6 MAN = NDB =45 nén hai t&t gidc ADNF, ABNE noi tiép. Do d6 ME L AN,NF L AM. suy
ra Al L MN.
Goi H=AINMN . Ta c6 ABME, MNEF la cac t& giac ndi ti€p nén AMB= AEB= AMH . Suy ra
AAMB =AAMH. Do d6 B la diém ddi xting ctia H qua duong thang AM
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T AH 1 MN tai H, tim dwoc H(—z—;;%j. Do B la d6i xting cia H qua AM, nén tim duoc

B(0;-2).
Tim dugc BC:2x+4y+8=0,CD:2x—y+18=0. Suy ra C(-8;-2)
Tr AD =BC ta tim dugc D(—4;10).

Bai 48: Trong mdt phéng voi hé toa do Oxy, cho hinh binh hanh ABCD ¢6 BAD =135°
truc tim tam gidc ABD 1a H(-1;0). Puong thang di qua D va H c6 phuong trinh x—3y+1=0.

Tim toa do cac dinh ctia hinh binh hanh, biét diém G(g E 2) la trong tam tam giac ADC.

1an 2, THPT Chuyén Nguyén Hué.

Loi giai tham khao
Ta c6 BAD+BHD =180" = BHD =45°
Goi n=(g;b) (@>+b>>0) la VIPT ctia duong thing HB
Do dwong thing HB tao véi duong thang HD mot goc 45° nén

cos 45’ =ﬂ<:>2a2 +3ab-2b* =0 <= a=-2b
J10.a? +1° b=2a

Néu a=-2b. Chon a=2,b=-1. Phuwong trinh duwong thang HB:2x -y +2=0.

— —— |b=1
Do G la trong tam tam gidc ADC nén BG =2GD = GB=-2GD = {d = B(1;4),D(2;1)

Phuong trinh duwong thang AB:3x+y -7 =0; Phuong trinh duong thang AD:x+2y+1=0; suy
ra A(2;1) (loai)
Néu b=2a. Phuong trinh duong thang HB:x +2y+1=0.

—  —— (p=2
B(-2b—1;b), D(3d—1;d) = GB=-2GD = {d L= B(-5.2),D(5:2)

Phuong trinh duong thing AB:3x+y+13=0; Phuong trinh duong thing AD:2x-y-8=0;
suy ra A(-1;-10)

Do ABCD 1a hinh binh hanh suy ra AD = BC suy ra C(1;14)

Th lai: cos ABD = cos(ﬁé,ﬁ)) _ L ABD =45 (loai)

N

Bai 49: Trong mat phéng v0i hé toa do Oxy, cho hinh vuéng ABCD. Goi E 1a trung diém
ctua canh AD va H (le—éj 1a hinh chiéu vudng géc ciia B trén canh CE; M [g-g} 1a trung diém
cua canh BH. Tim toa d6 c4c dinh ctia hinh vuong ABCD biét dinh A c6 hoanh do am.

lan 2, THPT Cao Nguyén, DH Tay Nguyén.

Loi giai tham khao
ViM la trung diém BH nén M (—1; —2)
M Goi F @i xtg véi E qua A. Khi ¢6: BF //EC = BFEH la hinh thang,
c6 AM la duong trung binh nén AM L BH
Ly Tacé: BH:x-2y-3=0
CE:2x+y—-4=0,AM :2x+y =0

THAY TRAN VAN TAI - THAY HUA LAM PHONG - CHIA SE Vi CONG PONG 72




FULL & FREE TUYET PHAM HINH HOC PHANG OXY | 2016

CD 2
BAM =cosECD === =2
COS COS CE \/g
Goi A(a;—2a),a<0= AB=(a+1L-2a+2)
ABU,.,
TacécosBAM—— ‘ | _ 2
‘AB‘ ‘uAM‘ 5
a=-1

< 5a°-6a-11=0< . 11, = A(-12)

==(I
=(1)
AD:y-2=0,vi E=CENAD = E(12)
ViE la trung diém AD nén D(3;2). Vi BC = AD = C(3;-2)

Bai 50: Trong mét phang véi hé toa d6 Oxy,

H cho hinh chit nhat ABCD c¢6 dién tich bang 33,
/\ dinh D thudc dudng thang d: /3x—y=0,
A D ACB =30° . Giao diém cua duong phan giac trong

goc ABD va duong cao cua tam giac BCD ké tur C
la diém H (+/3;3). Tim toa ¢ c4c dinh B, D biét

| hoanh d ciia B va D déu nho hon +/3.

Lan 2, THPT Doan Thuwong, Hai Duong.

Loi giai tham khao
Goi | =ACNBD. Pt AB=x= BC =x3 c6 S =AB.BC=3+3 nén x=+3
Ta c6 DBC =ACB=30°= ABD =60°= HBD =30°= BD la phan gi4dc trong cua goc HBC va

cling 1a dudong cao nén BD la trung tryc cia HC = HD=CD=+3; BHD=BCD=90° V&
BH =BC =3.

B
Ded:>D(t;«/§t);HD=J§@t 2 | ) (\/_ 3]
t= 3\/_(Loal) 22

J3 3

Puong thang HB di qua H(v/3;3), c¢b vecto phap tuyén DH :(75] nén c¢6 phuong trinh:

ﬁ(x—ﬁ)%(y—s):o@x+J§y—4J§=o.

2

BeHD:B(b4 \/§j (b<f)
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, b\ b:ﬁ(Loai) 39
HB=3C>(b—\/§) J{l_ﬁ] =9¢& 3_ :B[T;Ej.
b=¥ (T/m)
Vay toa d6 cac diém B, D Ia : B(%;%J; D(?g]

Bai 51: Trong mdt phéng v0i hé toa do Oxy, cho ABCD la hinh thang vuéng tai A va B
sao cho 2AB? =9BC.AD . Biét dinh C(4,0) va dinh D(1,4), truc tung cit doan thang AB tai diém
M thoa man MB=2MA. Hay tim toa d0 cua A, B.

THPT Nguyén Siéu 1an 2.

Loi gidi tham khao
Tur gia thict ta c6: MAMB = BC.AD . Suy ra hai tam gidc AMD va BCM dong dang. Tur d6 ta c6

CMD =90".

Goi | 1a trung diém CD ta c6 | (g ,2) .

Vi M nim trén Oy nén M = (0,t). A D
Do tam giac MCD vuong tai M nén Ml =C—D=§.
7. M |
Suyrat=2.Vay M(0,2).
Gia st A=(x,y). Thi AM =(—x,2—-Y).
B C

Mit khac MB =2AM nén B = (-2x,6—2Y).
Giai hé¢ DAMA=0 va MB.CB =0 ta thu duoc
(x,y)=(0,2) (loai)
17 17
Hoic (X,Y) =(—=,~). Vay A=(-=,~) va B=(1:-1).
oaC(Y)(zz) ay (22) (1;-1)

Bai 52: Trong mat phéng v0i hé toa dO Oxy, cho hinh thang ABCD vuéng tai A, B va AD =
2BC. Goi H 14 hinh chiéu vudng goc cua diém A 1én dudng chéo BD va E 1a trung diém cta doan HD.

Gid st H (-1;3), phuong trinh dudng thing AE:4x+y+3=0 va C (g ; 4) . Tim toa do cac dinh A, B va

D cua hinh thang ABCD.
THPT Phan Boi Chau, Binh Dinh.
Loi giai tham khao
B C
H
I K
E
A D
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- Qua E dyung dudng thing song song véi AD cit AH tai K va cit AB tail
Suy ra: +) K 1a tryc tdm cua tam gidc ABE, nén BK L AE.

+) K 14 trung diém cua AH nén KE //= % AD hay KE //=BC
Do d6: CE L AE =CE: 2x-8y+27=0
Ma E=AENCE = E(—g;BJ , mat khac E 13 trung diém cua HD nén D(-2;3)

-Khid6 BD:y-3=0,suyra AH: x+ 1 =0nén A(-1; 1).
- Suy ra AB: x - 2y +3=0. Do d6: B(3; 3).
KL: A(-1; 1), B(3; 3) va D(-2; 3)
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Phan III. Cac bai todn vé duwong tron

Bai 1: Trong mat phang véi hé toa &6 Oxy, cho tam gidc ABC ndi ti€p duong tron (T) c6
phuong trinh (x-1)* +(y —2)* = 25. Cac diém K(-1 ; 1), H(2; 5) 1an lwgt la chan dwong cao
ha tit A, B ctia tam gidc ABC. Tim toa d¢ cac dinh cua tam giac ABC biét réng dinh C co
hoanh d¢ duong.

Lan 2- Treong THPT QG...- BINH PHUOC

Loi giai tham khao

w Tinh chat hinh hoc: HK 1 IC

» (T) c6d tam 1(1;2).

+) Goi Cx la tiép tuyén cua (T) tai C.
+) Ta c6 HCx= ABC = % Sd AC (1)

+) Do AHB=AKB=90° nén AHKB la t& giic ndi tiép
= ABK = CHK (goc trong bang gbc ngoai ddi dién cta
t& giac noi tiép) (2)
+) Tt (1) va (2) ta c6 HCx = KHC = HK // Cx.

Ma IC LCx=IC LHK.
» Do d6 IC ¢6 vecto phap tuyén 1a KH =(3:4), IC c6
phuwong trinh: 3x+4y-11=0

+) Do C 1a giao cua IC va (T) nén toa d¢ diém C la nghiém cua hé:
3Xx+4y-11=0 x=5 [x=-3
= ;
(x-1)?+(y-2?=25 |y=-1|y=5
+) Duong thang AC di qua C va c6 vecto chi phuong la CH =(~3;6) nén AC c6 phuong
trinh: 2x+y-9=0.
+) Do A la giao ctia AC va (T) nén tga d¢ diém A la nghiém cua hé:
2x+y-9=0 =1, [®=8
Y =4 ; X (loai). Do d6 A(L7)
(x-1)°+(y-2?=25 |y=7 |y=-1
+) Duong thang BC di qua C va c6 vecto chi phuong la CK =(-6;2) nén BC c6 phuong
trinh x+3y-2=0.
+) Do B la giao cta BC va (T) nén toa do diém B 1a nghiém ctia hé

3y-2=0 = =
{x+ y {X 4{’( > (loai). Do d6 B(-4:2)

. Do x. >0 nén C(5-1)

: )
(x-1)°+(y-2°=25 |y=2 |y=-1
> Vay AL7); B(—4;2); C(5-1).

Bai 2: Trong mdt phang véi hé toa d6 Oxy, cho hinh thang ABCD vudng tai B va C c6
AB >CD via CD = BC. Puong tron duong kinh AB c6 phuwong trinh x2 + 12 — 4x — 5 = 0 cat
canh AD cua hinh thang tai diém tht hai N. Goi M la hinh chiéu vudng gbc ctia D trén
duong thang AB. Biét diém N c6 tung d6 duong va duong thang MN c6é phuwong trinh: 3x
+1y —3=0, tim toa d§ cua cac dinh A, B, C, D cua hinh thang ABCD.
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Lan 1- Treong THPT Da Phiic - Ha Noéi

Loi giai tham khao D C
% Tinh chit hinh hoc: NM la phéan gidc goc ANB
» N =(C)nMN = toa dd N la nghiém ctia hpt: N

3X+y-3=0
x2+y2—4x—5=0

+) Do N ¢6 tung do dwong nén N (%;%), N1(2;-3).

» Tt gidc BMND ndi ti€p = BNM = BDM = 45°
Suy ra MN la duong phan gidc géc BNA nén Ni la diém N

chinh gitta cung AB = IN; L AB voi 1(2;0) 1a tam cta (C) nén

ta c6 phuwong trinh duong thang AB:y =0

»>» M=MNNAB=M (1;0), A,B la cac giao diém cua duong th:fmg AB va (C), giai hé:
y=0 A(-10);B(5;0)

{xz +y?—4x-5= 0:> A(5;0);B(-10)

+) Do IM clung huéng véi 1A nén A(=10);B(5;0).

> Ta lap duoc phuong trinh cach duong thang:
AN :2x-y+2=0;MD:y=1

+) Ma D=AN NMD = D(L4)
+) BC =MD = C(5;4)

> Vay A(-10);B(5,0);C(4;4);D(L4)

Bai 3: Trong mit phang toa d6 Oxy, cho tam gidc ABC nhan truc hoanh lam dwong phan
gidc trong ctia goc A, diém E(3;-1) thudc duong thang BC va duong tron ngoai tiép tam
giac ABC c6 phuong trinh x* +y? —2x-10y-24=0. Tim tga d céc dinh A, B, C biét diém
A c6 hoanh d6 am.

Lin 3 -Trwong THPT Phuéc Binh

Loi giai tham khao: K
w. Tinh chat hinh hoc: KI L BC B
> DBuong tron ngoai tiép cé tam I(1;5)
+) Toa d§ diém A la nghiém ctia hé c
{xz +y’ —2x-10y-24=0 {X =6 {x =—4
& v

y=0 y=0 |y=0
+) Do A ¢ hoanh d¢ &m suy ra A(—4;0). A
+) Va goi K(6;0),vi AK la phén gidc trong goc A nén KB =KC,
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do dé KI L BC va IK(-5;5)1a vtpt ctia dwong thang BC.
= BC:-5(x-3)+5(y+1)=0< —x+y+4=0.
» Suy ra tga do B, C la nghiém cta hé
x> +y>—2x-10y-24=0 [x=8 [x=2
= v
—X+y+4=0 y=4 |y=-2
> Vay A(-4;0), B(8:4), C(2;-2) va A(-4;0), C(8;4), B(2;-2).

Bai 4: Trong mat phéng voi hé toa do Oxy cho tam giac nhon 4BC c6 H la triec tam va
M (7,2) la trung diém ctia BC. Diém N(4,6) la trung diém ctia AH. Hinh chiéu D cua B 1én
AC thudc duong thang x—y-1=0 va duong thang AB di qua diém P(3,5). Tim toa cac
dinh A, B, C biét hoanh d6 diém D 16n hon 5.

Lan 2 -Truong THPT Quang Trung — Binh Phudc
Loi giai tham khao:

A

» Tinh chat hinh hoc:
Chi ra OEHK la hinh binh hanh suy ra K. C6
OK”" CDP phuong trinh CD. C 1 an suy ra toa d¢ C. Co6
C, K suy ra D tir d6 c6 AH suy ra A, ¢6 A suy ra B. Néu
mudn bai nay kho ta c6 thé bo di cac diém D, K trong
gia thiét ma k 1am thay ddi két qua caa bai toan.

Bai 5: Trong mat phéng voi hé toa d¢ Oxy, cho hinh thang ABCD (AB // CD) ndi tiép
duong tron tdm 1(5;2), ban kinh R = J10 . Tiép tuyén cua (1) tai B cat CD tai E. F 1a tiép
diém ctia tuyén thit hai ctia (1)qua E . AF cat CD tai T(5;5). Tim toa do A,B biét E thudc
duong thang d:3x-5y-3=0 va x, >6.
Lan 1 -Truong THPT Chuyén Quang Trung- Binh Phuéc
Loi giai tham khao:

w. Tinh chat hinh hoc: TI LTE
+) Ta co: F|E=BFE=%Sd BF 4 B

BFE = FAB
FAB = ATD = FTC

+) Nén suy ra: FIE=FTE nén t& giac EFTI n¢i D T c E
tiép, cho ta: ITE = IFE =90°. Vay TI LTE
F
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» Tham s6 hoa E (5e;3e — g) ed

IT =(0;3)
+) ﬁ:(Se—S;Se—?j: E(?; j
TEIT =0

+) Goi J 1a trung diém IE = J (%32) Do t& giac IBEF ndi tiép duong tron (C’) tdm ] ban

kinh R'= E _ 510
2 6

_{x=8

(x=5) +(y-2)* =10 y=1
+) Nén toa do diém B 1a nghiém cua hé: 43 7\ 250 & X:@
X=— | +|Y—=| =— 25
6 2) 9 ,_129
i 25

> Vay diém B(8,1)
+) Phuong trinh duong thang AB qua B va song song v6i CD c6 dang: AB:y—1=0
y-1=0

(x-5f +(y-2¢ =10 (&Y

+) A= ABN(C) nén toa d6 diém A 1a nghiém ctia hé: {

+) Phuong trinh duong thang CD c6 dang: CD:y—5=0

X=6

) €D I3 nghiém ctia hé yre=t y=>
+) C,D la nghiém ctia hé: =

2 (x=5) +(y—2)*=10 | [x=4

y=5

» Tim duoc C(6,5),D(4,5)
> Vay: A(2;1); B(8;1); C(6;5);;D(4:5).

Bai 6: Trong mat phang toa &6 Oxy, cho hinh thoi ABCD ngoai tiép duong tron
(C):(x=1)* +(y+1)" = 20. Biét ring AC=2BD va diém B thudc dudng thingd : 2x—y 5=
Viét phuwong trinh canh AB ctia hinh thoi ABCD biét di€ém B c6 hoanh d6 dwong.
Lan 3 -Trwong THPT Dong Xoai - Binh Phudéc

Loi giai tham khao
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» Goil la tam duong tron (C), suy ra I(1;-1) va I la giao D

diém cua 2 duwong chéo AC va BD. Goi H la hinh chiéu

vudng goc cta I trén duong thang AB .

+) Ta c6: AC =2BD = IA=2IB p d c

+) Xét tam gidc IAB vuong tai ], ta cé:
12+ 122 12:> Szzi:ﬂB:S H
IA© IB° IH 41B° 20 B

+) Tham s& hoa diém B(b;2b-5)ed

b=4
> IB=5</(b—-1)2+(2b-4) =5 = 2= B(4;3)
5
+) Goi i=(a;b) (a’+b*#0) 1a VTPT cuia dwong thang AB, phuong trinh duong thang AB
c6 dang: AB:a(x—4)+b(y-3)=0

> Duong thang AB tiép xtic véi dueong tron (C) nén ta c6:

d(l,AB):@@M:@
va® +b?
2
2 2 a=—>b
<1la°-24ab+4b° =0 11
a=2b
+) Véia=2b , chon b=1, a=2 = phuong trinh dwong thang AB la: 2x+y—-11=0

+) Véi a= 1—21b, chon b =11, a=2= phuong trinh duong thang AB la: 2x+11y —41=0

Bai 7: Trong mit phang toa dd Oxy, cho tam gidc ABC ndi ti€p duong tron
(C):(x—1)° +y?=25. Tiép tuyén tai B va C cta duong tron (C) cat nhau tai diém M nam
trén duong thang d song song véi tiép tuyén tai A ctia (C). Hai duong thang AB va AC
cat d 1an luot tai E(19;1) va F(3;-11). Hay tim toa do cic dinh ctia tam gidc ABC.

Lan 6-Truong THPT chuyén Quang Trung

Loi giai tham khao:
w Cach 1:
Tinh chat hinh hoc: Tt gidc EBCF noi tiép duong tron tam
M, ban kinh % .
+) Ta c6: ACB = yAB =BEF nén tt giac EBCF ndi ti€p ( t&
giac c6 goc ngoai bang goc trong doi dién)
+) Ma MB=MC nén dan téi M la tAm duong tron ngoai
tiép ti giac EBCF duong kinh EF, M la trung diém EF.

» Phuwong trinh duong tron (M;%) c6 dang:
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(C'):(x—ll)2 +(y+5)2 =100

+) B, C Ia giao diém ctia (C) va (C') = (x=11)" +(y +5) { (L-5),C(5;3)

(x-1)" +y*=25 B(5:3).C(5-5)
»Toa d0 A=BENCF
o B(1;5), C(5;3), A(4;4)
o B(53), C(1,-5), A(2,-4)
w Cach 2:
> Lap phuong trinh tiép tiép tuyén cta (C) tai A song song véi EF dan téi:
Ay:3x—-4y+22=0
{Ay:Bx—4y—28:O
» THI1: Ay:3x—4y+22=0
+) Lap phuong trinh duong thang Al qua tam |(10)va vudng géc véi Ay, ta co:
Al :4x+3y—-4=0
) A=Al N Ay = A(-2;4)
+) Tim toa d6 B,C. Trong d6 B = AE N (C);C = AF n(C) = B(5;3);C(1;,-5)
» TH2: Ay:3x—4y—-28=0
+) Lap phuong trinh duong thang Al qua tam |(10)va vudng géc véi Ay, ta co:
Al :4x+3y—-4=0
) A=Al Ay = A(4-4)
+) Tim toa d6 B,C. Trong d6 B = AE N (C);C = AF n(C) = B(1;,-5), C(5,3)

Bai 8: Trong mat phéng voi hé toa d0 Ozy, cho tam gidc ABC c6 phuong trinh canh
BC 13 3z +4y—12=0, diém A thudc duongtron C : z—1 + y+4 =25 va A cb
toa d¢ am, trung diém I cua AB thudc duong tron (C). Tim toa do cac dinh cua tam
giac ABC, biét triec tam cua tam gidc trung véi tam cta dwong tron (C) va di€m B cd
hoanh d¢ am.

Treong THPT Hung Vwong lan 2 -Binh Phudéc

Loi giai tham khao:

B
»H 1,—4 ;R=5
+\D AH L BC AH : 4 3 16 =0
)Do AHquaH:> I A
I
R , A 40 1
+)Néntacé:Ac AHN C = C
A —-2—-8 n
» Tham s6 hoa: B(4b;—3b + 3) e BC
~3b-5 4
+) I1a trung diém BC nén c6 toa do: I(Zb—l; j
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b=—-1n

30 =5 = B —4:6
b=31

=2 &

2
HMitkhdcle C = b—2 + 4

> Duong thing CH di qua H vanhan AB —2;14 1am VIPT suy ra CH : — + 7y +29 = 0
+)Suy ra C 8&-3

Bai 9: Trong mat phang voi hé toa do Oxy , cho tam giac ABC co dinh A (-3;4), duong
phan gidc trong cua goc A co phuong trinh @ y—4=0 va tam duong tron ngoai tiép
tam giac ABC la'I(1;7). Viét phuong trinh canh BC, biét dién tich A ABC gap 2 lan dién
tich AIBC.

Lan 1 -Trwong THPT Ha Huy Tap

Loi giai tham khao:
» Viét dwoc phwong trinh dwong tron ngoai ti€p tam gi ac A3:4)
ABC co'taim 1(17) vaban kinh IA = 5 la:

(x=17+(y-77"=25

(x=1>+(y-7)°=25
y—=4=0
D(5;4) B
+) Phuong trinh duong thing BC nhan ID =(4;-3) lam
VTPT nén co6 dang BD:4x—-3y+m=0

+) Giai hé phuong trinh { dé tim 10:7)

+) Ta co:
m=10 y-4;=0
S e = 28se = d(A.(BC))=2d(I,(BC)) = 53
m=—
3

»Vay (BC): 4x—3y+10=0 hodc: 12x—9y+58=0

Bai 10: Trong mit phang véi hé toa dd Oxy cho tam gidc ABC c6 A(L4), tiép tuyén tai
A ctia dwong tron ngoai tiép tam giac ABC cat BC tai D , duong phan giac trong ctia
ADB c6 phuwong trinh x—y+2=0 , difm M (-4;1) thudc canh AC. Viét phuong trinh
duong thang AB .

Lan 1-Truong THPT -Khanh Son - Khanh Hoa

Loi giai tham khao:

> Goi AF la phan giac trong cia BAC
+) Ta c6 : AFD = ABC + BAF
FAD = CAD + CAF
+) Ma BAF =CAF , ABC =CAD nén AFD = FAD
= ADAF can tai D = DE | Al
+) PT duong thang AF la: x+y-5=0
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> Goi N la diém d&i xting ctia M qua AF = PT duong thang MN : x—y+5=0

Goi J=AlnMN = J(0;5) = N(4,9)

+) VTCP ctia duong thang AB la AN =(3;5) = VTPT ctia duong théng AB 1a n =(5;-3)
> Vay phuong trinh duong thang AB la: 5(x—1)—3(y-4)=0<5x-3y+7=0

Bai 11: Trong mat phéng toa do Oxy, cho tam giac ABC can tai A, goi P la diém trén canh
BC. Duong thang qua P song song véi AC cat AB tai diém D, duwong thang qua P song
song v6i AB cit AC tai diém E. Goi Q la diém d6i xtng cta P qua DE. Tim toa d¢ diém A,
biét B(-2;1), C(2;-1) va Q(-2-1).

Lan 2-Trwong THPT Anh Son II - Nghé An

Loi giai tham khao:
w Tinh chat hinh hoc: Q thugc dwong tron ngoai tiép A
tam gidc ABC.
+) Vi AD// PE, AE// PD nén ADPE la hinh binh hanh,

do d6 PD = AE, AD =PE.
+) Goi H 1a giao diém caa DE véi CQ. Vi P, Q doi

xtrng nhau qua DE nén :

DP =DQ, DH L PQ,EQ =EP. Do d6 AE= DP= DQ,

EQ= EP= AD. Suy ra ADEQ la hinh thang can, nén ? Ep
ADEQ noi tiép duoc duong tron. Vi thé ta co

DAQ + DEQ =180° = DEQ =180° - DAQ (1).

+) Tam giac ABC can tai A nén tam giac EPC can tai E, suy ra EP=EC . Lai c6 Q d6i
xttng voi P qua DE nén EQ=EP, suy raEQ=EP =EC .

EQC = ECQ
EPH = EQH

+) Ttr d6 co { = EPH = ECH, suy ra EPCH ndi tiép duoc duong tron (2).

> T (1) va (2) ta dwoc : BCQ =180° — PEH =180° — QEH = DEQ =180° — DAQ =180° — BAQ

hay BCQ+BAQ=180". Suy ra tt gidc ABCQ ndi tiép, tirc Q thudc durdng tron ngoai tiép
tam gidc ABC.
» Puong tron ngoai tiép tam gidac ABC di qua B, C, Q ¢6 phuong trinh 1a (C): x* +y* =5.

+) Phuong trinh duong thang BC 1a x+2y =0

+) Tam gidc ABC can tai A nén duong cao AKla 2x—y=0.
2x-y=0 {x:—l,y:—Z
= :

+) Toa d¢ diém A la nghiém ctia hé {
Xx=1y=2

x> +y? =5
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+) D6i chiéu A, Q cling phia véi duong thang BC ta nhan diém.
> Vay A(-1;-2).

Bai 12: Trong mat phéng v6i hé truc toa do Oxy, cho tam giac ABC ndi tiép duong
tron(T):x* +y* —4x -2y =0 va dudng phan gidc trong cta géc A c6 phuong trinh
X —y =0. Biét dién tich tam giac ABC bang ba lan dién tich tam gidc IBC ( véi | 1a tam
ctia dudng tron (T)) va diém A c6 tung d6 duong. Viét phuong trinh duong thang BC.
Treong THPT Hoang Hoa Tham

Loi giai tham khao:
> Goi d la duong phan gidc trong cuia goc A A
+) Duong tron (T) c6 tam 1(2;1), ban kinh R=5
+) Khi d6 duong thang d cit duong tron (T) tai A va A'c toa
69 B oy o s {Xz =y =dx=2y=C @{XZO o {x=3
x—-y=0 y=0 y=3
+) Diém A c6 tung d6 dwong suy ra A(3;3) va A'(0;0) B C

+) Puong théang BC nhan 1A’ =(-2;-1) lam vtpt nén c6 dang:
BC:2x+y+m=0 A’
+) Mat khac ta co:
Spac =35 @%d(A, BC).BC =3.%d(l, BC).BC
< d(A, BC)=3(l, BC)
|m+9|_3|m+5| =-3
BB =6
+) V6i m=-3 khi do BC:2x+y—-3=0
621 3+2@J [6+\/i_3—2\/ﬁ
5 7 ’ 5

5 5

m
@|m+9|=3.|m+5|<:{
m

Toa &0 cac diém B, C la: [ j, suy ra B, C nam khéc

phia d&i véi duong thang d ( Thoa)
+) V6i m=-6 khido BC:2x+y—-6=0

Toa d¢ cac diém B, C la: [12_2\/6; 6+4\/€j, (12+2JE; 6_4\/6} suy ra B, C nam khac
5 5 5 5

phia d6i véi duong thang d ( Thoa)
> Do d6 phuong trinh duong thang BC la: 2x+y—-3=0 va 2x+y—-6=0.

Bai 13: Trong mit phang toa d6 véi hé truc toa dd Oxy, cho hai dwong thang c6 phuong
trinh 1an luot 1a d,:x—2y+2=0,d,:3x-3y++/6 =0 va tam giac ABC déu c6 dién tich bang
V3 va tric tam I thuoc d,. Puong thang d, tiép xtic véi duong tron noi tiép tam giac
ABC. Tim toa d6 giao diém d, va duong tron ngoai ti€p tam giac ABC biét diém I co
hoanh d6 duong.

Lan 2-Truong THPT Dong Dau - Vinh Phiic

Loi giai tham khao:
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» Goi M =Al nBC. Gia st AB=x(x>0),R,r lan luot la
ban kinh duwong tron ngoai tiép, ndi tiép tam giac
ABC

+) Do tam giac ABC déu nén

2 2
:Xf;/gc 3:X;/§:>x:2

S ABC

+) Do tam giac ABC déu nén truc tam I 1a tam duong

tron ngoai ti€p , noi tiép tam giac ABC
1 1= 3

=1 =IM =ZAM =§J_= 3

+) Gia st 1(2a—2;a) ed,(a>1)

+) Do d, tiép xtc voi duong tron ndi ti€p tam giac

ABC nén:

3(2a-2)-3a+6| 3 4o 8- 2«/_ <)
d(l;d,))=r< ——©3a 6+ 6=
(1;d,) — | V6| =6
a=2
+) Suy ra 1(2;2).
» Duong tron ngoai tiép tam giac ABC c6 tam I va ban kinh R=§AM —

= phuong trinh duong tron (C) ngoai ti€p tam giac ABC

la:(x=2°+(y-2) 2:5

+) Giao diém ctia duong thang (d,) va (C ) 1a nghiém cta hé phuong trinh:
X—-2y+2=0

(x=2)"+(y-2)° =

wl| s

» Vay giao diém cta (d,) va (d,) la EQ+—

w iy G i

Bai 14: Trong mit phang véi hé toa do6 Oxy, cho duong tron (C) va duong thang A
dinh boi: (C):x*+y*—4x-2y=0; A:x+2y—12=0. Tim diém M trén A sao cho tit M vé
dwoc t6i (C) hai tiép tuyén lap voi nhau mot goe 60°.

Lan 1 -Trwong GDTX Cam Lam

Loi giai tham khao:
» Duong tron (C) ¢6 tam I(2;1) va ban kinh R=+/5. B
+) Goi A, B 1a hai tiép diém cta (C) v6i hai tiép caa (C) ké
tit M. Néu hai ti€p tuyén nay lap véi nhau mot goc 60° M
thi tam gidc IAM la nkta tam giac déu suy ra
IM =2R=25.
+) Nhu thé' diém M nam trén duong tron (T) cd phuong
trinh: (x—2)" +(y-1)" =20,
+) Mit khac, diéfm M nam trén duong thé’mg A, nén toa
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(x-2)°+(y-1)"=20 (

do cia M nghiém dung hé phuong trinh:
& SR & {x+2y120 (2)

Khtt x gitra (1) va (2) ta dugc:

Xx=3
(—2y+10) +(y-1)' =20 = 5y* - 42y +81=0<| 27
X=—
5
Wy o e e Wi mbn S8R 13 11 (3;%) st 1 (2?7%)

Bai 15: Trong mit phing toa d6 Oxy cho duong tron (C):(x—3)"+(y-1)" =9 va dudng
théng (d):x+y-10=0. Tt diém M trén (d) ké hai tiép tuyén dén (C), goi A B la hai
tiép diém. Tim toa d diém M sao cho d6 dai doan AB = 32

Pé 1 -Trwong GDTX Nha Trang

Loi giai tham khao:
» Puong tron (C) c6 tam 1(3;1),bk R=0A=3 B
+) Goi H=ABnIM, do H la trung diém cta AB

32

nén AH =—2.
2

+) Suy ra: IH =+IA*—AH? = 9—52_

IA> 6 A
aIM=—=—=32
va H \/E 3\/_
+) Goi M (m;10-m)e(d) ta cé IM? =18 = (m—3)° +(9-m)° =18
2m? —24m+90=18 <> m? -12m+36=0<>m=6
> Vay M (6;4)

Bai 16: Cho AABC vuong can tai A. Goi M la trung diém BC, G la trong tam AABM, diém
D(7;-2) la di€ém nam trén doan MC sao cho GA=GD. Tim toa d6 diém A, lap phuong
trinh AB, biét hoanh d¢ ctia A nho hon 4 va AG c6 phuong trinh 3x—y-13=0.

Lan 1-Truong THPT- Hau Loc 2- Thanh Hoa

Loi giai tham khao:

3.7-(-2)-13
> Ta c6 d(D;AG):‘ (2 a ‘=J1_o B
3% +(-1)
+) AABM vuong can = GA=GB=GA=GB=GD
+) Vay G la tam duong tron ngoai tiép ABD G .
— AGD = 2ABD =90° = AGAD vudng can tai G. N
Do d6 GA=GD =d(D; AG)=+/10 = AD? = 20, 2
> Goi A(a;3a-13);a<4
A C
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AD? =20 = (a—7)" +(3a-11)’ =20 = Eiz(loa')
+) Vay A(3;-4)

+) Goi VIPT ctia AB 1a fi,, (a;b)

I 3a—b|
cos NAG =|cos(n,.,Nn =_— 1
‘ ( AB AG)‘ \/m\/m ( )
NA NM 3NG 3
+) Mat khac cos NAG = = = — 2
) Me AG JNA’+NG? +JO.NG2+NG? 10 (2)
Ba-b 3 b=0

+) T (1) va 2) =

< 6ab+8* =0<=
3a=-4b

Ja?+b* 10 10

Véi b=0 chon a=1tacd AB:x—3=0;

V6i 3a=-4b chon a=4;b=-3 tacd AB:4x—-3y—-24=0
4.7-3.(-2)- 24

+) Nhan thay véi AB:4x—3y—24=0 thi d(D;AB)= NI =2<d(D;AG)=+10
+

(loai)
> Vay AB:x-3=0.

Bai 17: Trong mit phang véi hé toa d6 Oxy, cho duong tron c6 phuong trinh :
(x=1)?+(y+2)*=9 ( C) va duong thing :d:x+y+m=0. Tim m d¢ trén duong
thang (d) c6 duy nhat mot diém A ma tir d6 ké dwoc hai tiép tuyén AB, AC t6i
duong tron (C) . (B, C la hai tiép diém ) sao cho tam gidc ABC vudng.

Lan 1 -Truong THPT Ké Sat Hai Duong

Loi giai tham khao:

» Tam dt (C) la: 1 (1;,-2) , bkR =3, tir A ké duoc hai tiép
tuyén AB, AC = AB=AC, ABL AC = ABIC la hinh
vudng canh 3 =TA= 3.2
> A(a;—a—-m)ed ;AI=\/(1—a)2+(a+m—2)2=3«/§ A

=(1-a)’+(a+m-2)>=18
= 2a’+2(m-3)a+m’-4m-13=0 (1).
+) D€ c6 duy nhat diém A ttc la phuong trinh (1) c6
nghiém duy nhat.
=A=0=>m’-2m-35=0->m=-5m=7.

Bai 18: Trong mat phéng voi hé truc toa do Oxy, cho tam gidc ABC co I(l; —2) la tam
duong tron ngoai ti€p va AIC =90°. Hinh chiéu vudng goc ctia A trén BC laD(-1-1) .
Diém K( 4; - 1) thudc duong thang AB. Tim toa d9 cac dinh A, C biét diém A c6 tung dd
duong.

Lan 1 -Trwong THPT Khoéi Chiu - Hung Yén

Loi giai tham khao:
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. Tinh chat hinh hoc: ID 1 AB A

_ 0
+) Do AIC=9O°:”ABC_45 K

ABC =135°

= ABD =45"nén AADB vuoOng can tai D
Do d6 DA =DB. Lai c6: IA =1B = DI 1 AB
» Nén duong théng AB di qua (4; - 1) va vudng goc véi DI ¢ D B
c6 phuong trinh 2x—y-9=0. +) Goi A(a2a-9)eAB, do
DAzx/Ed(D;AB):Z\/E = \/(a+1)2 +(2a—8)2 = 2\/5

=1 Al1;=7) (loai
: sjﬁ (17 (toe)

A(S;l) (t/m)

Sat—6a+5=0 <:>|[

a

+) Phuong trinh DB di qua D ¢6 VIPT AD = AD:3x+y+4=0; CeDB= C(c;-3c—4).
» Do AIAC vuodng can tai I nén IE.I—C=O<:>4(c—1)—3(3c+2)=0<:>c=—2 :>C(—2;2)

Bai 19: Trong mat phéng voi hé toa dd Oxy cho tam gidc ABC noi tiép trong duong tron
tam I; c6 dinh A thudc duong thang d: x +y - 2 =0, D(2; -1) 1a chan dudng cao ctia tam
giac ABC ha tir dinh A. Goi diém E(3; 1) la chan duong vudng goc ha tit B xudng AL
diém P(2;1) thudc duong thé’mg AC. Tim toa d¢ cac dinh cta tam giac ABC.

Truong THPT Lé Quy D6on — Khanh Hoa

Loi giai tham khao:
»w Tinh chat hinh hoc: DE L AC
+) Goi M la diém d6i xting ctia A qua I. A
+) Ta c6 BCM=BAM =EDC (Do tit gidc ABDE noi
tiép).
Tt d6 suy ra DE//MC ma MC LAC=DE LAC . Ta
co ﬁ:(l;Z) . E P
+) AC:1(x-2)+2(y-1)=0<x+2y-4=0 .
> Ta co {A} =dnAC. Toa d¢ cta A thoa hé phuong B D c
X+2y—4=0 {X:O

=S

= A(0;2) .
X+y-2=0 y=2

+) Ta c6 AD=(2;-3), AE=(3,-1). M
Phuong trinh BE : 3(x-3)—(y—-1)=0<3x-y-8=0.
Phuong trinh BD : 2(x—2)-3(y+1)=0< 2x-3y-7=0.{B} =BENBD

17

X=—=
3Xx-y-8=0

» Toa do cua B thda hé phuwong trinh / & v :B(g;—ﬁj.

2x—-3y—-7=0 5 7 7

trinh {

>
» Ta c6 {C}=ACNBD, nén Toa d¢ cua C thoa hé phuwong trinh
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X_26
X+2y—-4=0 T 7
y = / :C(é;lj .
2x-3y—-7=0 1 77
y=?

> Kétluan : A(0;2), B(E;—Ej, C(Eij
7T 77

Bai 20: Trong mat phéng voi hé toa do Oxy, cho hai diém A(-12), B(3;4) va duong
thang d c6 phuong trinh: d:x—-2y—2=0. Tim diém M thudc duong thing d sao
cho: MA® + MB? = 36.

Lan 1 -Truong THPT Ly Thai T6 - Bac Ninh

Loi giai tham khao:
» Giasit M (2m+2;m)ed

+) MA? + MB? =36 < (2m+3)" +(m-2)" +(2m-1)" +(m-4)" =36

m=1 M (4;1)
< m:_§<:> M(ﬂ,_gj
5 5 5

Bai 21: Trong mat phang voi hé toa dd Oxy, cho tam gidc ABC c6 A(2;6) , chan dudng
phan giadc trong goc Ala D (2; —%}, tam dudng tron ngoai ti€p tam giac ABC la
I (_71 1j .Tim toa d6 cic diém B va C.

Treong THPT Khanh Hoa

Loi giai tham khao:
» Phuong trinh dudng thang AD:x—2=0 .
+) Phuong trinh dudng tron (C) ngoai tiép tam giac ABC :
1Y 2125
(c).(x+5] H(y-1 =2
+) Goi E 1a giao di€ém clia AD va (C) = E(2;-4)
+) E la diém chinh gilta cung BC khdéng chta di€ém

AIE LBC B D c
+) Phuong trinh dudng thang BC:x—2y—-5=0 “/
+) B, C 1a giao diém cla dudng thang BC va dudng tron (C)

> B(5,0): C(~3—4) hogc B(-3-4); C(5:0) :

Bai 22: Trong mat phang toa do Oxy, cho tam giac ABC nhan truc hoanh lam duwong
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phén gidc trong cua géc A, diém E(3;-1) thudc duong thang BC va duong tron ngoai
tiép tam giac ABC c6 phuong trinh x*+y? -2x-10y—24=0. Tim toa d¢ cac dinh A, B, C
biét diém A c6 hoanh d¢ am.

Lan 2 -Truong THPT Nhu Xuan — Thanh Hoé

Loi giai tham khao:
+) Puong tron ngoai tiép ¢ tam 1(1;5)
» Toa do diém A la nghiém cta hé
{xz +y®—2x-10y-24=0 {X =6 {x =—4

=3 v
y=0 y=0 y=0

+) Do A c6 hoanh dd am suy ra A(-4;0).
+) Va goi K la giao diém ctia phan giac trong goc A véi (C),
nén suy ra K(6;0).
Vi AK la phan giac trong géc A nén KB=KC, do d6 KI L BCva
+) IK(-5;5)la vtpt cia duong thang BC.
= BC:-5(x-3)+5(y+1)=0< —x+y+4=0.

C

> Suy ra toa do B, Cla nghiém ctia hé
x*+y>—2x-10y-24=0 [x=8 [x=2
= v
—-X+y+4=0 y=4 |y=-2
> Vay A(-4,0), B(8;4), C(2;-2) va A(-4,0), C(8;4), B(2;-2) .

Bai 23: Trong mat phang véi hé toa d6 Oxy, cho tit gidc ABCD ndi tiép duong tron
duong kinh AC. Biét M(3;-1) la trung diém ctia canh BD, diém C(4;-2) Diém N(-1-3)
ndm trén dudng thing di qua B va vudng géc véi AD. Dudng thang AD di qua P(1:3).
Tim toa d0 cac dinh A, B, D.

Lan 2-Truong THPT Phan Bdi Chau

Loi giai tham khao:
» Gia sit D(a;b). Vi M 1a trung diém cua BC nén N
B(6-a;2-b)
+) AD 1 DC = BN//CD=>BN,CD cuing phuong.
> Ta co:

+) E\I:(a—7;b—1),C—D:(a—4;b+2)
:>(a—7)(b+2):(a—4)(b—1)<:>b=a—6 (1) 4 7 ¢
+) PD=(a~1;b-3),CD=(a~4b+2)

PD L CD = (a—1)(a~4)+(b-3)(b+2)=0(2)
a=>5

Thé (1) vao (2) ta dweoc 2a* —18a+40=0 @{ §
a=
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a:4:>b=—2:>D(4;—2) loai vi D trung C
a=5=b=-1=D(5-1) va B(-1)

+) AD qua P(1;3),D(5;-1)= AD:x+y -4 =0

+) AB_LBC vadiqua B(1;-1)= AB:3x-y-4=0
» A=ABNAD = A(2;2)

Bai 24: Trong mdt phéng voi hé truc toa d¢ Ozy, cho tam gidc ABC vudng can tai 4. Goi
G la trong tam tam giac ABC. Diém D thudc tia d6i cua tia AC sao cho GD = GC. Biét
diém G thudc duong thang d:2z+3y—13=0 va tam gidc BDG ndi tiép duong tron
(C’) c2? +y® —22 —12y +27 = 0. Tim toa 40 diém B va viét phuong trinh duong thang BC,
biét diéfm B c6 hoanh d¢ am va toa do diém G 1a s6 nguyén.

Lan 1-Trwong THPT Phu Cit Hung Yén

Loi giai tham khao:
» Tam giac ABC vuong can tai A ¢6 G la trong tam nén GB = GC
Ma GD = GC nén tam giac BCD noi tiép duong tron tam G.
+) Suy ra:
BGD =2BCD =2BCA=90" = BG L GD
Hay tam gidc BDG vuong can tai G
» Puong tron (C) tam I(1;6) ban kinh R = J10 ngoai ti€p tam giac BDG nén I la trung
diém ctia BD
Do d6 1G =10 va IG 1 BD

=) Vi Ged:2x+3y—13=0:>G(m;13_2mj
G(23)
Tt IG =10 = G( 28 75J, do toa 46 diém G la s nguyén nén G(2;3).
13713

BD di qua I(1;6) va /G L BD nén phuwong trinh BD: x —3y+17 =0

[3(2;5) o
B,D € BD N (C) = . (do hoanh do diém B am)

D(47)

> Vay (B(-2;5)
+) Goi M la trung diém cta BC ta c6 AM =MB = MC (do ABC vudng can tai A)
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Suy ra AM 1 BC = GM L MB va GM:éAM:%MB

Neén tan GBM = M—G = 1 = cosGBM = i
MB 3

Jio

+) Goi n = (a,b) voi (0 +07 o) 1a VTPT ctia BC.
Ta c6 VICP ctia BG 1a BG = (4-2) S o = (1;2) 1a VIPT cua BG

—_—

N 3 nBG.n‘
COS( = =

m’ JE‘ n

BG

+) C6 cos (BG,BC’)

.|n

B

cos o ‘ < cosGBM =

a—-b=0
Ta—b=0

a+2b‘

J‘W

Truong hop 1: Véi a—b=0=n = (1;1) nén phwong trinh BC: z+y-3=0

< 35a° — 40ab + 5b° :O<:>{

Truwong hop 2: Véi 7a—b=0=n = (1;7) nén phuong trinh BC: 2 +7y-33=0

Do hai diém D va G cing man vé mdt phia d6i véi duong thang BC nén phuwong trinh

BCthoamanla |z +y—-3=0

» Vay |BC:z+y—3=0| va |B(-25)

Bai 25: Trong mit phang véi hé toa d6 Oxy cho tam gidc ABC c6 dinh A(-2; -1) va truc
tam H(2; 1). Canh BC = \/% . Goi I, J lan lwot 1a chan cac duwong cao ha tir B, C. Trung
diém cta BC la diém M thudc duong thang d: x — 2y — 1 =0 va M ¢6 tung d6 duwong.
Duong thang IJ di qua diém E(3; - 4). Viét phuwong trinh duong thang BC.

Lan 1-Trwong THPT Pht Xuyén B

Loi giai tham khao:
A
> T& giac AIH] noi tiép duong tron duwong kinh AH, co
phuong trinh:
(C):x*+y*=5
Vi M thuoc d nén toa d6 M(2b + 1 ; b). f7§
+) Drong tron tam M, duong kinh BC c6 pt :

(C):(x—-2b-1) +(y-b) =5 B T
+) Dé thay I, J thudc duong tron (C’). Vay [, ] 1a giao diém
cta 2 duong tron (C), (C') nén pt IJ c6 dang :
X*+y?—5=x"+y*—2(2b+1)x - 2by +(2b +1)2 +b*-5
< 2(2b+1)x+2by —(2b+1)" —b*=0
+)VilJquaEnéntacé b’=1<b=+1.Mab>0nénb=1suyra M(3; 1)
> Duong thang BC qua M, c6 véc-to phap tuyén AH.
» Vay phuong trinh BC: 2x+y-7=0
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Bai 26: Trong mdt phang véi hé toa do Oxy , cho hai diém A(L2);B(3;4)va duong
thdngd : y-3=0.,Viét phuong trinh duong tron (C) di qua hai diém A, B va cit duong
thang d tai hai diém phan biét M,N sao cho MAN = 60°.

Lan 1-Truong THPT Nguyén Van Troi

Loi giai tham khao:

+) Goi (C):x*+y?—2ax-2by+c=0 (dk a®+b*-c>0)
A(L2)e(C) 5-2a—-4b+c=0 b=5-a
S =
B(3;4)e(C) 25-6a—-8b+c=0 |c=15-2a
| (a;—a+5)

Vay

+) Ban kinh R=,[a’ +(5-a)’ —(15-2a) = [2(a’ ~4a+5)
+) MAN =60°. Suy ra MIN =120° = IMN = I NM =30’
ha IH J_(d):>IH:d(I,d)=%R

<:>|2—a|:%‘/2(a2—4a+5) <a’-4a+3=0=a=1va=3

Khi a=1 ta c6 duong tron (C):x*+y*-2x—8y+13=0 ( loai
do I, A khac phia duong thang d )

Khi a=3 =

(C):x?+y? —6x—4y+9=0s(C):(x=3)" +(y—2)" =4 (t/ man)
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PHAN PHU TRQ THAM KHAO

BAI 1: Trong mit phing toa d¢ Oxy, cho tam gidic ABC vudng tai A. Goi H la hinh chiéu

vuodng goc ciia A trén canh BC; D la diém d6i xiing ciia B qua H; K la hinh chiéu vudng

goc ciia C trén duwong thing AD. Gid st H(-5,-5),K(9,-3) va trung diém ciia canh AC

thudc duong thing x—y+10=0. Tim toa dé diém A.
(Ki THI THPT QUOC GIA 2015 - DE CHINH THUC).

© Nhan xét va y tuong:

Cé thé thay “hinh v&” chinh la diém tua dé€ ta giai quyét B
bai toan nay, do do viéc vé “chinh xac” hinh vé cd y Ithudcx-y+10=0
nghia quan trong vi hinh vé gitip ta “phat hién cac tinh
chat hinh hoc quan trong”. Cu thé trong bai nay, AHCK
chinh 14 t& giac ndi tiép, vaIH L AK. Va bai toan cling ttr
do ma dugc phan tich theo cac huedng sau:

+ Hwong tht 1: Ching minh AHCK la t& giac noi tiép
—>IH=IKvaled A2
— tim toa d¢ I. D€ chitng minh IH 1 AK — ta co6 thé
chiing minh IH // CK (do CK // AD) (phan chitng minh
nay xin danh cho ban doc). - Khi d6 A théa man A
thudc duong tron duong kinh AC va duong thang AK.

+ Huwong thit 2: Tuwong tu huwdng thit 1, ta tim toa do diém I, d€ chitng minh IH L
AK — ta gan hé truc toa do Axy va chiing minh AD.IH =0 — Khi d6 A thoa man A
thudc duwong tron duong kinh AC va duong thang AK.

+ Hwong thwt 3: Twong tw hudng thit 1, ta tim toa do diém I, dén day ta co the dat
A(x;y) > 2an nén can 2 phwong trinh — pt (1) 1a IA = IH, pt (2) la AH = HK (ta phai
chiing minh AAHK can tai H).

» Huéng dan giai cach 1:

*

Ta c6 /AHC = ZCKA=90° = Z/AHC + /CKA=180°

= t& giac AHCK ndi tiép.

Goil 1a trung diém AC = Ila tam dwong tron noi ti€p t& giac AHCK
= IK=1H (¥)

Mat khacI € d: x-y +10=0 = I(t;t+10).

Do d6

(*) © HI? =KI? & (t+5)* + (t+15)° = (t—9)* + (t +13)* <= t =0=11(0;10)

AABD can tai A (do AH vtra la duwong cao vira la duong trung tuyén)
= ZABD = ZBDA
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Mt khéac {ZABD +<4BCA=90" | pea- /DK

/DBA+ £ZDCK =90’
Ma ZCHI = ZHCI (do AIHC can tai I)
Suy ra /CHI = ~KCD = KC // IH (d6ng vi) ma CK L AD =
* Puong AD qua K(9; - 3) nhan IH = (-5;,-15) =-5(;3) lam vecto phap tuyéh c6 dang la:
1(x—9)+3(y+3) =0<>|AD: x+3y =0

A la giao diém AD va duong tron duong kinh AC nén toa d¢ A thdéa man hé:

X+3y=0
x* +(y-10)* = 250

y=5=x=-15
y=-3=>x=9

AB=a>0
AC=1

Suy ra A(-15;5) hay A(9;-3) (loai vi trung K)
Véy toa d diém théa yéu cdu bai todn la .

» Hudng dan gii cich 2: I C X,
* Tac6 ZAHC = /CKA=90° ~
=> ZAHC + ZCKA=180° £
= ti giac AHCK noi tiép.
GoiI 1a trung diém AC
= I 1a tam duong tron noi tiép t& gidc AHCK = IK=1H
(*)
Matkhacl e d: x-y+10=0
= I(t;t+10).
Do d6 (*) < HI? =KI?
& (t+5)* +(t+15)° = (t—9)* + (t +13)* =t =0=1(0;10)
* Pat AB=a, AC=1. Duyng hé truc Axy nhuw hinh vé.
Ta c6 A(0;0), B(0;a), C(L0)

Ta co
2 2 2 2
BHBC-AB o1 -0 _ & _ gy & poopyl 2 . 2
BC BC® a’+1 a‘+1 a“+l a"+1
Ta c6 H la trung diém BD

2 .3
= D %L;y va I(E;OJ la tung diém AC.
a“+1 a’+1 2
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—_— 2_
I - a2 1 : za
2(a”+1) a“+1

Neén , \ )
AD-| 22 ,a+a
a‘+1 a“+1
2 2 3
Xét HAD= 2@ —D+aa'+a) _,_ .\ ap

(@° +1)?
* Puong AD qua K(9; - 3) nhan IH = (-5;,-15) =-5(;3) 1am vecto phap tuyéh c6 dang la:
1(x—9)+3(y+3) =0<>|AD: x+3y =0

* Ala giao diém AD va duong tron duong kinh AC nén toa dd A thoa man hé:
{ N LR {y o= X=mh o ra A(15:5) hay A(9;-3) (loai vi tring K)
X“+(y—10) =250 y=-3=>x=9
Vay toa d¢ diém théa yéu cdu bai todn la
» Huéng dan giai cach 3:
* Tacd LAHC = ZCKA=90° = ZAHC + Z/CKA=180° = t&¢ gidc AHCK noi tiép.
GoiI 1a trung diém AC = Ila tam dwong tron noi tiép t& giac AHCK
= IK =TH (%)
Mat khacI € d: x -y +10=0= I(t;t +10).
Do do6
(*) © HI? =KI? & (t+5)* + (t+15)* = (t—9)* + (t +13)* <= t =0=11(0;10)

A I =
* Xét duong tron ndi tiép tix giac AHKC ta ¢

ZAKH = Z/ACH = #/HAB = Z/HAD = AAHK can tai H
Suy ra AH = HK.
bat A(x; y) ta cd A thdéa man

{ x? +(y—10)? = 250 @{y=5:> x=-15

(x—=5)* +(y+5)> =250 y=-3=x=9

Vay toa do diém thoa yéu cdu bai todn la

» Hudéng dan giai cach 4: (theo dap an ctia Bo6 GD&DT)
B H D
* Goil la trung diém AC ta c6 IH =K :A—ZC nén I

thuoc duong trung truec caa HK.
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Puong trung triec HK c6 phuong trinh
7x+Yy—-10=0 nén toa d6 I thoa man hé
X—-y+10=0
7x+y-10=0
x=0
1(0;10
e
* Tacd ZHKA= Z/HCA= /HAB = /HAD nén AAHK can tai H, suy ra HA = HK ma MA = MK
nén A d6i xting véi K qua MH. Ta c6 MH = (5;15) = 5(1;3) . Puong thang MH c6 phuong
trinh: 3x—y+10=0
* Trung diém AK thuéc MH va AK L MH nén A thdéa man hé:
(x=9)+3(y+3)=0 <= _1E
_ - A(-15;5
{e2H{12)o0rm "
Vay toa do diém thoa yéu cau bai todn la |A(-15;5)

BAI 2: Trong mit phing toa d Oxy, cho tam gidc ABC khong cdn, néi tiép duong tron
tam 1. Goi H la hinh chiéu vuéng géc cua A trén BC, K la hinh chiéu vuéng géc cia B
trén AL Gia s A(2;5),1(%;2), diém B thudc duong thni’ng 3x+y+5=0, duong thc“ing HK
c6 phuong trinh x—2y=0. Tim toa dj cdc diém B, C. \

(Ki THI THPT QUOC GIA 2015 - DE DU BI).

» Huéng dan giai :

* Ta cé B thuoc duong tron tam I ban kinh IA va duong thang d: 3x + y + 5 =0 nén thoa

hé: {(x—1)2+(y—2)2 =10<:>{x=—2:>

3X+y+5=0 y=1
* Tacd H € HK = H(2h;h) va AH =(2h—2;h—5),BH = (2h+2;h-1).
Lai c6 AH 1 BH
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— AH.BH =0< (2h-2)(2h+2)+(h-5)(h-1) =0 <

Do dotacd: H(2;1) hay H (%%)

* Véi H (%%} tacd Al =(-1-3), AH = (%8‘?24) :2(-1; -3) nén ba diém A, H, I thang
N A A N A (2.1 o .
hang hay tam gidc nay can tai A (khong thoa man) nén ta loai H (Egj vanhan [H(2;1)

Phuong trinh dwong BC khi dé1ay —1=0 va C la giao diém ctua duong tron tam I ban
kinh IA va BC nén toa d6 C thda hé:

_1)2 _2)2 — —2vy=1
{(X D +(I S) 10<:{X N y = Do B(-2;1) nén ta nhan |C(4;1)
y_ — X = 1y:

Viy toa dé diém théa yéu cau bai toan 1a |B(—2;1),C(4;1)|
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