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BINH LUAN DE THI CUA B0

Bai toan 1. Trong Oxy cho tam gidc OAB c6 cdc dinh A, B thuéc duong thang A: 4x+3y—12 =0 va
K(6;6) la tam duong tron bang tiép goc 0. Goi C la diém ndam trén A sao cho AC = AO va cdc diém
C, B nam khdc phia nhau so voi A. Biét C c6 hoanh do biing %, tim toa do A, B.
(Bé mau ctia by 2015)
Loi giai:

s, .2 A . A ™ A N 2 N 24 A
Ta co tam gidc OAC cdn tai A nén A nan trén duong trung truc cua OC. ViC € A va x¢c = = nen

12 24 . < A N ‘A 2 1A
C(_E; ?)' Trung truc OC co phuong trinh2x—y—6=0. Toa do A la nghiém cua hé

2x—-y—-6=0
= A(3;0).
4x+3y—-12=0

Puong thang OK : x— y =0, goi A' la dnh dbi xiing ciia A qua phdn gidc OK suy ra A'(0;3) do do
duong thang OB di qua A' nén cé phuong trinh x = 0. Toa do B la nghiém ctia hé

x=0
= B(0;4)
4x+3y—-12=0
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Nhan xét: Bé cho thita nhiéu gid thiet.

Bai toan 2. Trong mdt phdng hé toa dé Oxy, cho tam gidc ABC vuong tai A. Goi H la hinh chiéu
ctia A trén canh BC, D la diém doi xting ctia B qua H, K la hinh chiéu ctia vuéng goc C trén duong
thang AD. Gid sit H(-5;-5), K(9; —3) va trung diém ctia canh AC thudc duong thang: x—y+10=0.
Tim toa dé diém A.

(Dé thi THPTQG 2015)

Loi gidi:

o Trudc hét ta chiing minh mét diéu quan trong (ma ddp dn ctia bé ngoé nhan) K khong trung
A. Thét vdy gid sit K trung A khi dé Z/CAD = 90° ma ZCAB = 90° nén duong thang AB, AD
trung nhau hay B = C = H do do vo ly vi tam gidc ABC vudng tai A.

o Ta sé chiing minh hai tinh chat quan trong la A, H,K, C néi tiép duong tron duong kinh AC
va tam gidac AHK cdn tai H.
Thdt vdy Z/AHC = /AKC =90° nén bon diém A, H,K,C ndi tiép duong tron duong kinh AC.
Vi tik gidc AHKC ndi tiép nén ZHKA= /HCA= /BAH/HAK nén tam gidc AHK cdn tai K.

Goi M(m; m+10) vi tam gidc HMK cdn tai M nén MH = MK suy ra M(0;10). Ap dung tinh chat
trén ta c6 A nam trén duong tron tam M bdn kinh MH va duong tron tdm H bdn kinh HK. Duong
tron M badn kinh MH c6 phuong trinh x> + (y — 10)? = 250 va duong tron tdm H badn kinh HK co
phuong trinh (x +5)? + (y +5)2 = 200. Toa dd A la nghiém cua hé

x*+ (y—10)% = 250 _ | A-155)
(x+5)%+ (y+5)% = 200 A%;-3) logi -

Binh luan: Ddp dn ctia bo co ly ludgn HA = HK va MA = MK nén AK la trung tric cia HM nén

A, K dbi xiing nhau qua duong thang MH. Pay la mét suy ludn nghe cé ly nhan thdt té khong
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diing vi A 6 thé'trung K thi sao? Minh cho cdc ban hinh vé dé'chi ra rang A cé thé'triung K dé thdy
viéc tuéng thdy diing nhung that té la khong diing!

Bai toan 3. Trong mdt phdng vii hé toa do Oxy, cho tam gidc ABCkhéng can, noi tiép duong
tron tam I. Goi Hla hinh chiéu vudng goc ciia A trén BC, Kla hinh chiéu vuéng goc clia Btrén Al.

Gid sif A(2;5), 1(1;2), diém Bthuoc duong thang 3x + y+5 = 0, duong thang HK c6 phuong trinh
x—2y=0. Tim toa dé cdc diém B, C.

(Pé du bi 2015)

Loi gidi:
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Duong tron ngoai tiép tam gidc ABC tam I ban kinh IA c6 phuong trinh (x— 1) + (y - 2)2 = 10.
Toa dé B la nghiém cua hé

= B(-2;1).

3x+y+5=0
(x-1)2+(y-22%=10

N 2 o« A2 N N « X 2 A A 2 1 -, X o« A2
Duong thang AI :3x—y—1=0. Diém K la hinh chiéu cua B lén AI nén K(g; g).Ta co bon diem
A, B, H,K nam trén duong tron duong kinh AB: x>+ (y —3)? = 8. Toa dé H la nghiém ciia

x*+(y—3)*=8
x—-2y=0

H(2;1)
55

2 21
o Néu H(g, g)
Khi do ta co H = K hay duong cao AH ciing la duong phdn gidc do do tam gidc ABC can tai
A dan dén loai.

e H(2;1)
Khi d6 duong thang BH: y = 1. Toa do C la nghiém ctia hé
y=1 _ | c&D
(x-12%+(y-2?%=10 C(-2;1) loaivitrungB

Nhdn xét: Bé cho diém B € 3x+ y+5 =0 la mot dit kién thita. Thdt vdy trudc hét ta cé duong
e . 21 N 2 . Py A
thang AI:3x—y—1=0 do do toa do K(g; E)' Duong thang BK vuong goc voi AI nén co phuong
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trinh x+3y—1 = 0. Pudng tron ngoai tiép tam gidc ABC c6 phuiong trinh (x—1)? + (y—2)? = 10. Toa
do B la nghiém cua hé

{(x— 12+ (y=2)2=10 B(-2;1)
=

14 3
x+3y-1=0 B(E;_E)
e B(-2;1)
Gidi tuong tu nhu trén
NS
5" 5

P .2 s « N N N , 14 11
Ta co bon diem A, B, H,K nam trén duong tron duong kinh AB : (x — E)z +(y— E)z =8. Toa
dé H la nghiém cua hé

21
(x—E)2+(y—E)2:8 H(—;g)
25_0 5 N H(%-E) .
rmey= 5’5

buong thang BH :4x -3y —13=0. Toa d C la nghiém ctia hé

4x-3y—-13=0
= C(4;1).

(x—1D?+(y-2)*=10
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Chuong 1

TINH CHAT KINH PIEN CAN NAM VUNG

Tinh chét 1. Cho diém M va hai tia My, M,.A, B chay trén My, C, D chay trén M,. Khi do bon
diém A, B,C, D néi tiép duong tron khi va chi khi MA.MB = MC.MD.

Loi gidi:

MA MB ae X < <
MA.MB=MC.MD & N_C = m < AAMC~ADMB < A,B,C,D noi tiep dwdng tron.

Bai toan 4. Trong mdt phdng toa dé Oxy , cho tam gidc ABC vuong tai A, diém B(1;1) . Trén tia
BC ldy diém M sao cho BM.BC = 75 . Phuiong trinh duong thang AC : 4x + 3y -32 = 0. Tim toa do
diém C biét ban kinh duong tron ngoai tiép tam gidc MAC bang 52£

Loi gidi:



1. Tam gidc ABC vudng tai A dé’lam gi?
2. BM.BC = 75 st dung cho nao?
3. Bdn kinh duong tron ngoai tiép tam gidc AMC?
buong thang AB di qua B va vuéng goc AC nén cé phuong trinh AB :3x—4y+1=0. Toa dj A

la nghiém cua hé

3x-4y+1=0
= A(5;4).

4x+3y-332=0

Ta xdy dung diém D cb dinh trén tia BA théa BA.BD =75 suy ra D(13;10).

Ap dung tinh chat ta c6 BA.BD = BC.BM suy ra bon diém D, A,C, M néi tiép duong tron do dé
32-4c

duong tron ngoai tiép tam gidc AMC chinh la duong tron duong kinh DC. Goi C(c; ) ta co
C(8;0
DC=2R=55=| <00
C(2;8)

Tinh chit 2. Cho tam gidc ABC c6 tam duong tron ngoai tiép O, trong tam G va truc tam
H. Goi AD la duong kinh ctia (O) va M la trung diém ctia BC. Khi do:

1. Tvi giac BHCD la hinh binh hanh.

2. G cung la trong tam tam gidc AHD.
3 Q Q —_— 2 —_—

3. O,G, H thang hang va HG = gHO.

4. AH=20M.
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Loi gidi:

1. Dé thdy BH, DC ciing vudng goc véi AC nén BH | DC, tuong tu BD | CH. Do dé HBCD la
hinh binh hanh.

2. Do HBCD la hinh binh hanh nén M la trung diém HD. Suy ra G la trong tdm tam gidc AHD.
. o s s A .. o e N 22—
3. Theo chiing minhy 2. viG la trong tam tam giac AHD nén O, G, H thang hangva HG = §H O.

4. theo tinh chdt duong trung binh trong tam gidc AHD ta suy ra AH = 20M.

Bai toan 5. Cho tam gidc ABC, truc tam H(-1;6), cdc diém M(2;2), N(1;1) la trung diém cdc canh
AC,BC. Tim toa do6 tam gidc ABC.

Loi gidi:
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Goi D, E la diém dbi xiing ctia H qua N, M suy ra E(5;-2), D(3;—4). Ta c¢6 AD, BE la cdc duong
kinh nén cdc tam gidc ECN,DCM vuodng tai C. Puong tron ngoai tiép tam gidc ECN va tam gidc
) . , 1, 25 5, , 37 A

DCM co phuong trinh (ECN) : (x—3)*+ (y + E) = I’(DCM) (x - E) +(y+1)°= T Toa do C la

nghiém ctia hé

25

(x=3)% +(y+2)2 = = c. L A(1;2), B(-1;0)
5 23 2 2 = 39 75 .
(=2 +y+ P = C(3;2) Al=55)0B=5535)

Bai toan 6. Trong mdt phdng vdi hé toa dé Oxy, cho tam gidc duong cao AA' c¢6 phuong trinh
X+2y—2=0 truc tdm H(2;0) ké cdc duong cao BB' va CC' duong thang B'C' ¢6 phuong trinh
x—y+1=0. M(3;-2) la trung diém BC. Tim toa dé cdc dinh A, B, C.

(Nghia Hung C 2015)

Bai toan 7. Trong mdt phd?ng Oxy cho tam gidc ABC co dinh A(2;-2), trong tam G (0;1) va truc
tam H (% ; 1). Tim toa do ciia cdc dinh B, C va tinh bdn kinh ciia duong tron ngoai tiép tam gidc
ABC.

(Nguyén Hién, Pa Nang 2015)

Bai toan 8. Trong mdt phdng (Oxy), cho tam gidc ABC c6 trung diém ciia BC la M(3;-1), duong
thdang chita duong cao vé tit B di qua E(~1;-3) va duong thang chiia canh AC qua F(1;3). Tim toa
do cdc dinh ciia tam gidc ABC biét D(4;—-2) la diém doi xiing clia A qua tam duong tron ngoai tiép
tam gidc ABC.
(Ntii Thanh 2015, My Piic A lan 1 ndm 2016)
Loi gidi:
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Ap dung tinh chat ta c6 BHCD la hinh binh hanh. Do dé M la trung diém H, D suy ra H(2;0).
buong cao BH di qua H,E nén cé phuong trinh BH : x— y — 2 = 0. Puong thang AC di qua F va
vuodng goc BH nén cé phuong trinh AC : x + y—4 = 0. Puong thang DC di qua D va vudng géc AC
nén co phuong trinh DC: x—y-6=0. Toa dé C la nghiém ctia hé

x+y—4=0
= C(5;-1).
x—y—-6=0

buong thang BC di qua M, C nén cé phuong trinh BC: y +1=0. Toa do B la nghiém ctia hé

x—y—-2=0
= B(1;-1).
y+1=0

buong cao AH di qua H va vuéng goc BC nén co phuong trinh AH: x -2 =0. Toa do A la nghiém
cua hé

x—-2=0
= A(2;2).
x+y—-4=0

Bai toan 9. Tam gidc ABC c6 truc tdm H(2;1), A(-2;-1), BC = 2v/5, trung diém M clia canh BC
thuocd:x—2y—1=0. Tim A, B, C biét M c6 tung dé duong.

Loi gidi:
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Goi I la tam duong tron ngoai tiép tam gidc ABC. Piém M thudc duong thang d nén cé toa do
o 1 = ,
MQ2a+1;a). Tu MI= > HAcoIa-1,a-1). Taco

IA>=IB*>=IM?+MB?* o 2a+1)*+a*=5+5=10

. 9
oazlhoaca:—g.

Vi M c6 tung dé duong nén M(3;1). Puong thang BC qua diém M va nhan AH= (4;2) lam vecto
phdp tuyén nén cé phuong trinh BC:2x+y—7=0.

Diém B thudc BC nén B(b;7 —2b). M la trung diém BC nén C(6 — b;2b—5).
MB?=5o (b-3)>+(6-2b)* =5 b=2 hodcb = 4.

Vdy B(2;3), C(4;—1) hodic C(2;3), B(4;-1).

Nhdn xét: Dung duong kinh BD, chii y theo tinh chat ta c6 AHCD la hinh binh hanh do do
4R*= AD?* = BC*+ DC? = BC* + AH? = 40

\ o , N N N . X N A ., 3 N A .
Bai toan 10. Cho hinh binh hanh ABCD biét H(4;0) la truc tam tam giac BCD, I(2; 5) la tam ngoai
tiép tam gidc ABD. Biét B € 3x —4y = 0, x5 > 0 va duong thang BC di qua M(5;0). Tim toa dé cdc
dinh hinh binh hanh.

( Chu Vin An- Thdi Nguyén lan 1)
Loi giai:

14 Facebook: V6 Quang Man



Chiiy H la truc tdm tam gidc BCD < C la truc tdm tam gidc BDH. Vi vdy theo tinh chat cii ta

¢6 AH la duong kinh ctia duong tron ngoai tiép tam gidc ABD. Ta c6 A doi xiing clia B qua I nén
N N .4 .. A L p < 3

A(0;3). Buong tron ngoai tiep tam gidc ABD tdm I bdn kinh I A co phuong trinh (x—2)*+(y— 5)2 =

25 o N A 2 A
R Toa do B la nghiem cua hé
25

(x—2)2+(y—§)2=z

3x—4y=0
Khi dé duong thang BC di qua M, B nén c6 phuiong trinh BC :3x +y—15 = 0. Do d6 duong thang
AD qua A va song song voi BC nén co phuong trinh AD :3x+y—3=0. Toa dd D la nghiém ctia hé

3x+y—-3=0 13 9
3, 25 =>D(5-70).
(x—2)2+(y—5)2=z 10010

. — = 53 9
Stt dung AD = BC = C(—~; ——).
10" 10

Bai toan 11. Cho AABC c6 trung diém BC la M (3;-1), duong thang chita duong cao tit B di qua
E(-1;-3) va duong thang chiia AC di qua diém F(1;3). Diém doi xiing A qua tam duong tron
ngoai tiép AABC la D (4;-2). Tim toa do cdc dinh ctia AABC.

Ddp s6: A(2;2); B(1;-1); C(5;—1)

Bai toan 12. Trong mdt phang Oxy cho tam gidc ABC c6 trong tam G(g; 1) va noi tiép duong tron
(C): x2+y2—6x+6y—2=0. Diém M(~1;-1) # A nam trén duong cao tit A clia tam gidc ABC. Tim
toa do cdc dinh tam gidc ABC, biét xg > xc.

(dé suu tam trén face)
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Bai toan 13. Cho tam gidc ABC. C6 goc A la géc nhon, M va N lan lugt la hinh chiéu ciia A, C lén
BC va AB, H la truc tdm tam gidc ABC.1(2,0) la tdm duong tron ngoai tiép tam gidc HMN. Tim
toa d6 diém B,C biét A(-1,4) va B thubcd : x+2y—2=0.

Loi gidi:

Tinh chat3. Cho tam gidc ABC c¢6 cdc duong cao AD, BE,CF. Goi M, N, P la trung diém cdc
canh BC,CA, AB va I, ],K la trung diém ciia AH,BH,CH. Khi do

1. IM di qua trung diém HO.
2. bon diém I,F,D, M nam trén mot duong tron.

- o« A2 > A A N N N 1 2 A N ,
3. chindiém D,E,F,M,N,P1,],K nam trén mot duong tron va Rg = ER’ oday Rg la ban
kinh duong tron Euler.

(duong tron Euler)

Loi gidi:
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1. Theo tinh chdt truéc ta cé6 HI = OM hay tii gidc IHMO la hinh binh hanh do dé IM di qua
trung diém HO.

2. Do tam gidc BFC, HFA vuong tai F suy ra /MFC = /MCF = /DAF = Z/AFI ma HF L AF nén
MF1FI. Do dé tii gidc IFDM ndi tiép hay bon diém I, F,D, M nam trén mot duong tron.

3. Ldp ludn cho cdc b6 bon diém nhu trén ta suy ra chin diém D,E,F,M,N,P,1,],K nam trén
mot duong tron. Goi Og la tam duong tron Euler, dé thay OgI la trung binh clia tam gidc
. 1
AHO nen Rg = ER'

Bai toan 14. Cho tam gidc ABC co B(-1;4). Goi D, E(-1;2) la chdn duong cao ttt A, B cua tam gidc
< s .2 N N 4 . PN 37 A
ABC va N la trung diém AB. Duong tron ngoai tiep tam giac DEN co tam I(_E; 5). Tim toa do C.

Loi gidi:
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Puong thang AC di qua E va vudng goc BE nén c6 phuong trinh AC: y = 2. Ap dung tinh chdt
ta c6 duong tron ngoai tiép tam gidc DEN chinh la dudng tron Euler nén ciing di qua trung diém
2 . « A2 Cc— 1
M cua BC. Goi C(c;2) € y =2 suy ra trung diém M(T;?)).
C(1;2)
C(-52)

Taco IE=IM suyra do do

Bai toan 15. Trong mdt phdng toa do Oxy, cho hinh tam gidc ABC khéng vuéng va duong thang
d co phuong trinh 2x+y—2=0. Gid stz D(4;1), E(2; -1), N(1;2) theo thit tu la chdn duong cao ké tie
A, chédn duong cao ké tit B va trung diém canh AB. Tim toa dé cdc dinh clia tam gidc ABC biét
rang trung diém M ctia canh BC nam trén duong thang d va diém M c6 hoanh do nhé hon 1.

Bai toan 16. Trong Oxy cho tam gidc ABC khong vuéng cé truc tdm H va M, N, P la trung diém
clia AH, BH,CH. Pudng tron ngoai tiép tam gidc MNP c6 tam K(%; %). Trung truc AB co phuong
trinh x+y =0, diém H thuéc truc hoanh, C € x+3y+2=0. Tim toa dé cdc dinh ctia tam gidc ABC.
Loi gidi:

Goi I la tam ngoai tiép tam gidc ABC. Ap dung tinh chdt ta c6 K la trung diém HI hay duong
cao CH la anh ctia duong trung truc AB:x+y=0quaK nén CH:x+y—2=0. Toa do C la nghiém
cua hé

x+y—-2=0
< C(4;-2)
x+3y+2=0
. Toa dd H la nghiém cua hé
x+y—-2=0
< H(2;0)
y=0
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. ViK la trung diém HI nén I(-1;1). Goi D la trung diém AB ta c6 CH = 21D = D(~2;2). Pudng
thang AB di qua D va vudng goc c6i CH nén AB : x— y+4 = 0. Puong tron ngoai tiép tam gidc
ABC c0 tdm (-1;1) va di qua C(4;—2) nén co phuong trinh (I) : (x+ 1)+ (y—1)>=34. Tao dj A, B la
nghiém ctia hé

A(2;6)
B(-6;-2)
A(-6;-2)
B(2;6)

{(x+ 12+ (y—1)% = 34
<>

x-y+4=0

—_—A e A

Bai toan 17. Trong Oxy cho tam gidc ABC khong vuéng cé truc tdm H va M, N, P la trung diém

> < N . L .. . R 1 1 17
cua AH,BH,CH. Puong tron ngoai tiep tam gidc MNP co phuong trinh (x — 5)2 +(y— 5)2 ==
Trung truc AB c6 phuong trinh x+y = 0, C thudc duong thang d : x+3y +2 = 0. Tim toa d6 cdc

dinh ctia tam gidc ABC.

wwuw.facebook.com/groups/moingaymottinhchat/

Tinh chat4. Cho ram gidc ABC c6 tdm duong tron ngoai tiép O, truc tam H. Goi AH cdt (O)
tai H'. Khi do:

1. H,H' dbi xiing nhau qua BC.
2. Piém O' dbi xiing v6i O qua BC la tam duong tron ngoai tiép tam gidc HBC.
3. AHO'O la hinh binh hanh.

4. (0) va (0) co cung ban kinh.

5. Dung duong kinh HD ctia (0'). Ta c6 ABCD la hinh binh hanbh.

Loi gidi:
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1. Taco /H'BC=/H'AC = /ZHAC = ZHBC, tuong tv /H'CB = ZHCB tu do suy ra ABH'C =
ABHC hay H, H' doi xiing nhau qua BC.

2. Do 0,0 doi xiing nhau qua BC nén O'B=0B=0C=0'C va OH=O0H' =0Ado dé 0 la
tam duong tron ngoai tiép tam gidc HBC.

3. Goi M la trung diém BC, theo tinh chdt trudc ta c6 AH = 20M = 00’ va do AH | 00 nén
AHO'O la hinh binh hanh.

4. Do 0.0' dbi xiing nhau qua BC nén hién nhién (0) va (0) ¢6 cung bdn kinh.

=X X 1 A N N N 2 ., N . A2
5. Dé thay O'M = EAH nén O'M la duong trung binh cua tam giac AHD hay M la trung diém
ctia AD, ma M lai la trung diém ctia BC nén ABDC la hinh hanh.

Bai toan 18. Tam gidc ABC c6 truc tam H(5;5), duong tron ngoai tiép tam gidc qua hai diém
M(7;3) vaN(4;2), BC:x+y-8=0. Tim A, B, C.

Loi gidi:

Goi E, D la giao diém ciia AH v6i BC va duong tron (S) ngoai tiép tam gidc ABC (D khdc A).
Do dé D doi xiing véi H qua BC nén D(3;3). Puong tron (S) qua ba diém M, N, D nén cé phuong
trinh

(S): x*+y*—10x—8y+36=0.

Tu do co A(6;6), B(3;5), C(6;2) hodc A(6;6), C(3;5), B(6;2).

Bai toan 19. Trong mdt phdng Oxy, cho tam gidc nhon ABC. Puong trung tuyén ké ti dinh A va
duong thang BC lan luot c6 phuong trinh 3x+5y—8=0,x— y—4 = 0. Puong thang qua A va vuong
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goc véi duong thang BC cat duong tron ngoai tiép tam gidc ABC tai diém thit hai la D4, -2). Viét
phuiong trinh duong thang AB, biét hoanh dé diém B khong l6n hon 3.
(THPT Lé Qui bon — Tay Ninh 2015)

Bai toan 20. Trong mdt phdng Oxy, goi H(3;-2),1(8;11),K(4;-1) lan luot la truc tdm, tam dudng
tron ngoai tiép, chan duong cao vé ti A cia tam gidc ABC. Tim toa do cdc diém A, B, C.

(sé thanh pho HCM 2015)

Bai toan 21. Trong mdt phdng véi hé toa do Oxy, cho tam gidc ABC c6 A(~1;1), truc tam H (—31;41)
va tam duong tron ngoai tiép la I1(16;-18). Tim toa do B, C.

Bdp s6: B(-3;-1);C(5;5) v C(-3;-1); B (5;5)

Bai toan 22. Tam gidc ABC c6 truc taim H thudc d :3x—y—4=0, M(2;3) la trung diém AB, duong
tron ngoai tiép tam gidc HBC c6 phuong trinh (S) : x2 + y*—x—5y+4=0. Tim A, B, C.

Loi giai:
Goi K la tdm duong tron ngoai tiép tam gidc ABC. (S) ¢6 tam O’ = (%; g) va ban kinh R’ = @

Toa dé H la nghiém ctia hé

3x—y—-4=0
< H(2;2)
+y?—x-5y+4=0

Goi A(a,b), do M la trung diém AB nén B(4— a;6—b). Do AHO'K la hinh binh hanh nén K (a —
V10 .

3 1 . A N N . A s A 2 1A
> b+ 5). TacoKB=R= — v B thudc duong tron (S) nén toa do B la nghiém cua hé

11 11 5
2a— —)2+@2b-—)2== .
{(a 2) +(2b 2) 5 - B(4;1)

4-a)*+6-b?*-(A-a)—-56-b)+4=0 B(1;4)

N oo , . s , A A 9 5 N .« A2 N
Bai toan 23. Tam gidc ABC co truc tdm H thudcd :2x—y—-4=0, M(E; 5) la trung diém AB, duong

< .. % .. . < 3.5 3, 130 .4 p
tron ngoai tiep tam giac HBC co phuong trinh (C) : (x — 5) +(y+ 5) = Tim A, B, C, biet B co
do nguyén.

(Hocmai lan 2)

Bai toan 24. Cho tam gidc ABC c6 M(3;-2) la trung diém BC va H(1;1) la truc tém tam gidc. Goi
E,F lan luot la chdn duong cao ha ti B,C ctia tam gidc ABC. Puong thang EF c6 phuong trinh
2x—5y+9=0. Tim toa dé cdc dinh tam gidc ABC.

Loi gidi:
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Bai toan 25. Trong mdt phdng vdi hé toa do Oxy, cho tam gidc ABC c6 truc tam H(1;3) va tdm
duong tron ngoai tiép 1(0;2). Trung diém M ciia doan BC nam trén duong thang cé phuong trinh
x—y+1=0. Tim toa do cdc diém B, C biét rang duong tron ngoai tiép tam gidc HBC di qua diém
E(5;1) va hoanh dé ciia diém B 16n hon 1.

(HSG 12, Bang B, Tinh Quadnh Ninh, 2016)
Ldi gidi:

Goi M la trung diém BC. I' la doi xiing ctia I qua M. Khi do I' la tdm dudong tron ngoai tiép
tam gidc BHC suy ra tinh chat quan trong la I'H = I'E.

Bai toan 26. Trong mdt phang véi hé toa do Oxy, cho tam gidc ABC c6 trong tdm G thudc duong
2

N 11
tron (C) : (x— ?) +
A(2;-1), B(6;1).

2\ 10 . s P P
y—g) =3 vl truc tdm H thuoc duong thang x—3y—1 = 0. Tim C, biet

Loi gidi:
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Goi M la trung diém ciia AB. Xét phép vi tu tdm M ti s6 k = -3 bién G thanh D. Chii y D la
diém doi xiing véi C qua M. Goi (C') la dnh ctia (C) qua phép vi tu tam M ti s6 k = —3. Khi do
phuong trinh (C') : (x —5)% + (y +2)% = 10. Vi G thuoc (C) nén D thudc (C'). Ta nhdn thay mot diéu
la A, B cung thudc (C'). Do do (C') la duong tron ngoai tiép tam gidc ABD. Theo tinh chét (C") la
duong tron doi xiing voi duong tron ngoai tiép tam gidc ABC qua duong thang AB va duong tron
(C') di qua truc tam H. Vdy H la giao diém ctia (C') va duong thang d. Ti dé ta tim duioc truc tam
H, tam duong tron ngoai tiép O ciia tam gidc ABC. Suy ra toa do trong tam G va toa do C.

Tinh chét 5. Cho tam gidc ABC ndi tiép duong tron tam (0), duong cao AD. Khi do AD, AO
dang gidc tiic la AD, AO dbi xiing nhau qua phan gidc goc A.

Loi gidi:

Group: www.facebook.com/groups/moingaymottinhchat/ 23



. .. R . N .y 1
Chii y tam gidc AOC cdn tai O nén OAC = ZOCA. Ta lai c6 /BAD =90° - /B = 5(180 - /AOC) =
Z/OAC hay AD, AO ddng gidc.

Bai toan 27. Cho tam gidc ABC c6 truc hoanh la phan gidc trong géc A. Pudng tron ngoai tiép
tam gidc ABC c6 phuong trinh x* + y? —2x—10y —24 = 0. Tim toa dé A, B, C biét BC di qua E(3;-1)
va A co hoanh do am.

Loi gidi:

Puong tron ngoai tiép tam gidc ABC c6 tam K(1;5), ban kinh R = 5v/2. Toa dé A la nghiém clia
hé

y=0 AQ
<
X +y?—2x-10y-24=0 AOQ.
Goi K' la dnh ciia K qua phdn gidc goc A, khi dé K'(1;-5) va theo tinh chdt trén ta c6 K' thudc

duong cao goc A. Do d6 duong thang BC di qua E(3;—1) nhdn AK' = lam vtpt nén c6 phuong trinh
BC:. Toa dé cua B, C la nghiém ctia hé/{.

7

Tinh chat 6. Cho tam gidc ABC c6 duong tron néi tiép (I) va duong tron ngoai tiép (O).
Puong thang Al cdt (0) tai K va BC tai D. Khi do:

1. KB=KC=KI hayK la tdm duong tron ngoai tiép tam gidc BIC.

2. Goi J la diém doi xiing véi I qua K thi tii gidc BIC] néi tiép trong duong tron tam K
hay K la trung diém I].

3. J la tam duong tron bang tiép goc A.

4. BK la tiép tuyén ciia duong tron ngoai tiép tam gidc ABD.
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Loi gidi:

>~

C

1. Taco /BIK = /BAI+/ABI=/BCK+ /IBC=/KBC+ ZIBC = ZIBK hay tam gidc BKI can
tai K, suyra KB = KI. Tuong tu KI = KC do do KB = KI = KC hay K la tdm duong tron ngoai
tiép tam gidc BIC.

2. Theo 1. tac6 KB = KI = KC = KJ suy ra ti gidc BIC] ndi tiép trong duong tron tam K va K la
trung diem 1J.

3. Theo 2. ta co tam gidc JBI vuong tai B hay JB1BI suy ra B] la phdn gidc ngoai goc B. Tuong
tu CJ la phan gidc ngoai goc C. vay J la tam duong tron bang tiép goc A.

4. Chii y /ZKBC = /KCB = /BAD nén BK la tiép tuyén ciia duong tron ngoai tiép tam gidc
ABD.

Bai toan 28. am gidc ABC c6 tdm duong tron ndi tiép 1(4;5), tam duong tron ngoai tiép 1 (6;6),
dinh A2;3). Tim toa do cdc dinh B, C.
Lo gidi:
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Gid sii phan gidc AI cdt duong tron ngoai tiép tam gidc ABC tai K. Pudong tron ngoai tiép tam
gidc ABC c6 tdm ] bdn kinh J A nén cé phuong trinh (x—6)2 + (y—6)? = 25. Puong thang AD di qua
1, A nén c6 phuong trinh AK : x— y+1=0 Toa dé K la nghiém ctia hé

x-y+1=0
= K(9;10).
(x—6)%+(y—6)2=25

Ap dung tinh chdt ta c¢6 KB = KI = KC do dé B,C nam trén duong tron tdm K bdn kinh KI co
phuong trinh (x —9)? + (y — 10)? = 50. Toa dé B, C la nghiém cua hé

B(10;3),C(2;9)

~9)2+(y—10)2 =50(x - 6)> + (y—6)2 = 25 '
(x=9)* + (y —10)* = 50(x - 6)* + (y — 6) ~ | cao;3),B29

Bai toan 29. Trong mdt phdng véi hé toa do Oxy, cho tam gidc ABC ngoai tiép duong tron tam
J(2;1). Biét duong cao xudt phdt tit dinh A clia tam gidc ABC c6 phuong trinh 2x + y10 = 0 va
D(2;-4) la giao diém thit hai clia AJ véi dudng tron ngoai tiép tam gidc ABC. Tim toa do cdc dinh
tam gidc ABC biét B ¢6 hoanh dé am va B thudc duong thang cé phuong trinh x+y+7 = 0. Ddp
s6 A(2;6), B(—3;-4),C(5;0)
(chuyén Vinh Phuc 2016 lan 1)

Loi gidi:

Ap dung tinh chét ta cé D 1a tAm dudng tron ngoai tiép tam gidc BIA.
Phuong trinh duong thang AD di qua J(2;1) va D(2;—4) nén cé phuong trinh x -2 = 0. Toa do ctia
A la nghiém ctia hé

{x—Z:O
< A(2;6).

2x+yl0=0
Phuong trinh dudng tron ngoai tiép tam gidc BJC tam D bdn kinh DJ nén c¢é phuong trinh (x -
2)? + (y +4)2 =25. Do do toa do B la nghiém cua hé

B(-3;-4)

(x—2)2+(y+4)%2=25
B(2;-9) (loai)

xX+y+7=0

Puong thang BC di qua B(-3;—4) vudng goc véi duong cao dinh A nén cé phuong trinh BC :
x—2y-5=0. Do do toa do C la nghiém ctia hé

x—-2y-5=0
= C(5;0)
(x—2%+(y+4)?=25

Bai toan 30. Cho tam gidc ABC c6 A(-1;1) va duong tron ngoai tiép tam gidc ABC c6 phuong
trinh (x —3)% + (y — 2) = 25. Viét phuong trinh duong thang BC, biét duong tron néi tiép tam gidc
ABC co tam I(1;1).
(yén Lac lan 2)
Loi gidi:
Gid sit AI cdt duong tron ngoai tiép tam gidc ABC tai D. Puong thang AD :3x—4y—1=0. Toa
dé D la nghiém ctia hé

= D(7;5).

(x-3)2+(y-2?%=25
3x—4y-1=0
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Ap dung tinh chdt ta c6 DB = DI = DC do d6 B,C ndam trén duong tron tdm D bdn kinh DI hay
B,C ndm trén duong tron (x —7)% + (y - 5)% = 52. Piém B, C la giao ctia hai duong tron do dé BC :
(x-3)2+(y—22%-25-[(x-7)?+(y-5)?%-52| =

Bai toan 31. Trong mdt phdng toa dé Oxy cho tam gidc ABC c¢6 dinh A(1; 5) . Tam duong tron néi
« X N . L 0 X 2 ., PN N N 5 A N
tiep va ngoai tiep cua tam giac lan luot la 1(2; 2) va K (5;3). Tim toa doé B va C.
(THPT Lé Qui bon — Tay Ninh 2015)

Bai toan 32. Cho tam gidc ABC c6 tam duong tron ndi, ngoai, bang tiép géc A la1(3;5), K(1;4), J(11;14).
Tim toa do cdc dinh.

Loi gidi:

Goi P la trung diém ctia 1] khi do P(7; 12—9). Ap dung tinh chdt ta cé P thudc duong tron ngoai

. 4 .. P N N .4 .. 2 , 265 N
tiep tam giac ABC do do duong tron ngoai tiep tam giac (ABC) : (x—1)“ + (y —4)* = R buong
thang AI di qua I,] nén cé phuong trinh AI:9x—8y +13 = 0. Toa d A la nghiém clia hé

265 = Ao r)

9x-8y+13=0 109 151
(x—D*+(y—4)2=—

Ta c6 PB =PI = PC do dé B, C thudc duong tron tdm P bdn kinh PI ¢ phuong trinh (x —7)* + (y —

19 145
?)2 = Toa dé B, C la nghiém ctia hé

(x=7)%+( ——)2 145
X = y B(),C()

=
(x—1)2%+(y- 4)2 654 B(;),C()

Bai toan 33. Trong mdt phdng toa dé Oxy cho tam gidc ABC. Phdn gidc trong goc A, phan gidc

<. N ., N P | A < A
ngoai goc B lan lugt co phuong trinh x = 2;x+y+7 = 0. Cac diem 1(7; 1),J(2;1) lan luot la tam
duong tron ngoai tiép noi tiép tam gidc ABC.Tim toa do A, B, C.

Bai toan 34. Trong mdt phdng toa dé Oxy, cho tam gidc ABC ngoai tiép duong tron tam J(2;1).
Biét duong cao xudt phdt ti dinh A ciia tam gidc ABC c6 phuong trinh 2x+y—10=0 va D(2;-4) la
giao diém thii hai clia AJ voi duong tron ngoai tiép tam gidc ABC. Tim toa do cdc dinh ctia tam
gidc ABC biét B ¢6 hoanh do am va B thudc duong thang cé phuong trinh x+ y+7 = 0.

Dadp sb: A(2;6), B(-3;-4),C(5;0).

\

Hé qua 1. Cho tam gidc ABC néi tiép (0)) va ngoai tiép (I). Al, BI,CI cdt (0) tai D, E, DK
la duong kinh cua (0). Khi do

1. I la truc tam tam gidc DEF.
2. EKFI la hinh binh hanh.

3. DE la trung truc cua IC.

Loi gidi:
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Bai toan 35. Trong mdt phdng toa do Oxy cho tam gidc ABC ngoai tiép duong tron tam I. Cdc
duong thang Al, BI,CI lan lugt cat duong tron ngoai tiép tam gidc ABC tai cdc diém D, E, F (D, E, F
khdc ba dinh ctia tam gidc). Viét phuong trinh dudng tron ngoai tiép tam gidc ABC, va tim toa
do dinh A biét rang D(9;10), E(6;1), F(1;6).

Téng quat ta cé tinh chit manh nhu sau

Tinh chat 7. Cho tam gidc ABC néi tiép (0)) va ngoai tiép (I). Al cdt (0) tai D. Puong tron
tam D badn kinh DB gid sti cat AC tai E. Kéo dai BE cdt (O) tai F. Khi doé

1. AD la trung truc cua BE.
2. DF la trung truc ctia EC.

3. E la truc tam tam gidc ADF.

Loi gidi:
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Loi gidi:

1. Do AD la phdn gidc goc Z A va tam gidc BAE cdn tai A nén AD la trung truc ctia BE.

2. Dé thay tam gidc BAE cdn tai A suy ra tam gidc CFE can tai F. Nén ADEF = ADCF hay DF
la trung truc CE.

3. Do AE, FE la duong cao cua tam gidc ADF nén E la truc tam cua tam gidc ADF.

Bai toan 36. Trong mdt phang toa do Oxy cho tam gidc ABC nhon, AC > AB. Puong phan gidc
clia goc / A cdt duong tron ngoai tiép tam gidc ABC tai diém E(—4;—4) (E # A). Goi D(1;1) la diém
trén canh AC sao cho ED = EC, tia BD cdt duong tron ngoai tiép tam gidc ABC tai diém thit hai
F(4;0). Tim toa dé cdc dinh A, B, C. Dap $6 A(—1;5), B(—5;3) v C(3;-3).

Tinh chit 8. Cho tam gidc ABC noi tiép duong tron (O) bdan kinh R, duong cao AH. Ha
HD, HE vuéng goc AB, AC. Khi do

1. AOLDE.

2. Ha AILDE, néu duong cao AH = Rv2 thil= 0.

Loi gidi:
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1. Tit gidc ADHE noi tiép nén ZADE = /AHE = /C, do tam gidc AOB cdn tai O nén /DAO =
90° - ZC. Do d6 AOLDE.

Ay A e . PN . . DE BC BC
2. Thdt vdy dp dung dinh ly ham sin ta c0 —— = AH = R\2,—— = 2R, suy ra DE- V2. Theo

sin A sin A
o . e Lo A . AH BC . R
cdu 1. tit giac BDEC noi tiep nén AADE ~ ACB nén i = DF =v2,dodo AI=R.Ma A, 1,0

thang hang va I nam trong tam gidc ABC nén ta suyral= O.

Bai toan 37. Cho tam gidc ABC noi tiép moét duong tron (K, R). Goi H la hinh chiéu ctia B 1én AC
c6 BH = Rv2 va B(2,1).Goi D va E lan luot la hinh chiéu clia H lén BA va BC. Biét duong thcfng
qua DE la3x— y+5=0.Tim toa dé cdc dinh con lai ctia tam gidc biét H thuécd :2x+y+1=0 va
H c0 tung do duong.

Bai toan 38. Trong mdt phang véi hé toa do Oxy cho tam gidc ABC vudng tai A néi tiép duong
tron (T) ¢6 phuong trinh x2 + y2 —6x—2y +5 = 0. Goi D la hinh chiéu ctia A 1én canh BC, duong
tron duong kinh AD cdt cdc duong thang AB va AC lan luot tai E va F, duong thang EF c¢6 phuong
trinh I EF : 20x—10y -9 = 0. Xdc dinh toa dé cdc dinh ciia tam gidc ABC biét diém D c6 hoanh dé
nho hon tung do.

Loi gidi:
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buong tron (T) c¢6 tdm M(3;1) va bdn kinh R = /5. Ap dung tinh chdt ta cé trung tuyén AM
vubng goc EF nén co phuong trinh AM : x+2y—5=0. Toa do A la nghiém ctia hé

x+2y-5=0 A(L;2)
= Z ’
x2+y*—6x—2y+5=0 A(5;0) (loai vi A, M cung phia doi voi EF)

Ta c6 AEDF la hinh chii nhdt nén EF di qua trung diém I ctia AD. Goi D(a; b) suy ra trung diém

11 13
a+l b+2 [ — — . D(——) PR z .
I( ;——) va DA.DM = 0 gidi ra ta dugc Y . Do dé duiong thang BC di qua
2 2 D(E;g) (loai)

M, D nén co phuong trinh BC:2x+y—7=0. Toa B, C la nghiém cua hé

2x+y-7=0 _ | Bas-n.c@3)
x?+y?—6x-2y+5=0 B(2;3),C(4;-1)

Tinh chét 9. Cho tam gidc ABC, truc tam H noi tiép duong tron (0). Cdc duong cao
AD, BE,CEEF cat BC tai K.M la trung diém BC. Khi do
1. MD.MK = MB?*= MC>.

2. Goi T la giao diém ctia tia MH véi duong tron (0). Chiing minh rang nam diém
T,F, H, A, E nam trén mot duong tron. BC, EF, AT dong quy tai K va AMLKH.

3. AM catKH tail va AM cdt (O) tai J. Ta c6 MI = M]

Loi gidi:

Group: www.facebook.com/groups/moingaymottinhchat/ 31



— ) A c

1. Tacé (K,D,B,C) =—1 vado M la trung diém ctia BC nén MD.MK = MB% = MC?. Chii y ta co
thé chiing minh bang so cdp y 1. bang cdch sit dung y 2. va y 3. roi suy ra lai y 1. nhu sau

2. Gid stt AO cdt duong tron (O) tai N. Chii y H,M, N thang hang suy ra HT LAT. Do dé nam
diém T,F, H, A, E nam trén moét duong tron. Vi EF cdt BC tai K nén K la tam dang phuong clia
ba duong tron (0),(M), (L) hay BC, EF, AT dong quy tai K. Trong tam gidc AKM c¢6 AH, MH
la duong cao nén KH1LAM.

3. Chiiy M la trung diém ctia HN va HI, NJ song song vi cling vuéng goc véi AM nén HINJ la
hinh binh hanh hay M la trung diém ciia I].

Khi do ta chitng minh lai y 1. nhu sau: Ta co MD.MK = MI.MA= MJ.MA= MB.MC = MB? = MC?

Bai toan 39. Cho tam gidc ABC vdi cdc duong cao AD,BE,CF. Cho D(1;0), goi M(4;0) la trung
diém BC. Gid sit duong thang EF c6 phuong trinh 2x—y+2 = 0. Tim toa do cdc dinh A, B,C.
(www.facebook.com/groups/moingaymottinhchat/)

Bai toan 40. Trong mdt phang toa do Oxy, cho tam gidc ABC c6 truc tam H(3; 0) va trung diém
ctia BC la I(6; 1). Puong thang AH c6 phuong trinh x +2y-3 = 0. Goi D, E lan luot la chdan duong
cao ké tit Bva C ciia tam gidc ABC. Xdc dinh toa do cdc dinh clia tam gidc ABC, biét duong thang
DE: x-2 =0 va diém D c6 tung do duiong. (Chuyén Vinh Phuc 2015)

Bai toan 41. Cho AABC vdi cdc duong cao AD, BE,CF cat nhau tai H. Goi M la trung diém BC
N <. .2 < 65 7 . . . z A
va N la giao diém EF va BC. Cho C(5; —4),N(—?; 5) va duong thang AM :9x—y -3 =0, H thuoc

duong thangd: x—37-3=0.

(www.facebook.com/groups/moingaymottinhchat/)

Bai toan 42. Trong Oxy cho tam gidc nhon ABC c6 A(7;4).E, F la hinh chiéu ciia B, C lén AC, AB.
Goi K(1;-1) la giao diém ctia EF va BC, trung diém BC cé toa do M(9;1). Tim toa do B, C.
(wwuw.facebook.com/groups/moingaymottinhchat/)
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Tinh chat 10. Cho tam gidc ABC khong can néi tiép duong tron (0) . Goi AD, AE lan luot
la cdc phdn gidc trong va ngodi ctia tam gidc. Goi M, N lan luot la trung diém ctia DE, BC.
Khi do,

1. AD, AE lan luot di qua trung diém cung nhé va cung lén BC cia (O).
2. Ti gidc AMNO ni tiép.
3. AM la tiép tuyeén ciia duong tron (O).

4. Tam giac AMD can tai M.

Loi gidi:

1. Do AD, AE la phdn gidc trong va ngodi ctia tam gidc ABC nén di qua trung diém K, I clia
cung nho, cung loén BC.

2. Ta co ZADE = /DAC + LACD = /BAK + ZACD = /BCK + ZACD = LACK = ZAIK do do
AEAD ~ AKAI va c6 AM, AO la trung tuyén nén AEAM ~ AK AO suy ra Am 1 AO hay ti gidc
AMNO ni tiép.

3. Vi AmLAO nén AM la tiép tuyén clia duong tron (O).

4. Vi AM la tiép tuyén ciia duong tron (O) nén /MAD = /MAK = /ACK = ZADB suy ra tam
gidac AMD can tai M.

Bai toan 43. Tam gidc ABC ndi tiép duong tron (S), cdc duong phan gidc trong va ngodi goc A
cat duong tron (S) lan luot tai E(0;-3) va F(-2;1), diém D(2;-1) thudc duong thang BC va diém
H(11;0) thudc duong thang AC. Tim toa dé cdc dinh ctia tam gidc ABC.

Lo gidi:

Do EF la duong kinh ciia (S), nén I la trung diém ctia EF. Suy ra 1(-1;-1). Do dé (S) : (x + 1)% +
(y+1)2 = 5. Ap dung tinh chdt BC 1 IE. Puong thang BC qua D vé vudng goc véi IE nén cé phuong
trinh BC: x—2y—4=0. B va C la giao diém ctia BC vdi (S) nén toa dé ciia B va C la cdc nghiém
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cua hé

(x+1)2%+(y+1D%=5 6 7
< (Y E {(—2;—3);(—;——)}.
x-2y—-4=0 5 5

(N 6 7 N 2 N A N
Truong hgp 1: B(-2;-3),C (E; _E)' Duong thang AC qua C va H nén AC :3x—-13y-33=0. A la

giao diém thit 2 ciia AC vdi (S) nén A (%, —%) Ta co AE:57x—69y —207 = 0. Kiém tra ta théy B
va C cung phia so véi AE nén khong théa man diéu kién AE la phan gidc trong.

Truong hop 2: B (g, —g) ,C(~2;-3). Puong thang AC qua C va H nén AC: x—7y—11=0. A la giao
diém thit 2 ctia AC véi (S) nén A(-3;-2). Ta c6 AE: x+3y+9 = 0. Kiém tra ta thdy hai diém B va C
khdc phia so voi AE nén AE chinh la phan gidc trong goc A.

. 6 7
Vay A(-3;-2), B(-2;-3),C g;—g)

Bai toan 44. Trong mdt phdang véi hé toa do Oxy cho tam gidc ABC c6A(1;4), tiép tuyén tai A clia
duong tron ngoai tiép tam gidc ABC cdt BC tai D , duong phdn gidc trong ctia / ADBc6 phuong
trinh x -y +2 =0, diém M (-4;1) thudc canh AC. Viét phuiong trinh duong thang AB.
(Chuyén Vinh Phiic lan 2)
Loi gidi:
Goi AE la phdn gidc trong goc A. Ap dung tinh chdt ta cé tam gidc D AE cdn tai D. Puong thang
AE:x+y-5=0. Goi M’ la diém déixLZ’ngcﬁaM qua AE khido M'(4;9). Vay AB:5x—-3y+7=0.

Bai toan 45. Cho ABC néi tiép duong tron, D(1;-1) la chdn duong phdn gidc clia géc A, AB ¢
phuiong trinh 3x +2y—9 = 0, tiép tuyén tai A c6 phuong trinh A : x + 2y — 7 = 0. Hay viét phuong
trinh BC. (D-14)

Tinh chat 11. Cho tam gidc ABC c6 cdc duong cao AD, BE, CF dong quy tai truc taim H. Goi
O la tam duong tron ngoai tiép tam gidc. Khi do:

1. DA la phan gidc trong va BC la phdn gidc ngoai tai dinh D ctia tam gidc DEE
2. Hla tam duong tron ni tiép clia tam gidc DEE
3. OA vuong goc voi EE

4. Puong thang noi trung diém cia AH, BC la trung truc ctia EF.

Loi gidi:
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1. Ta c6 tii gidc FHDE, HECD, BFEC néi tiép nén /FDH = /FBH = /FCE = ZEDH do dé AD
la phan gidc trong tai D cua tam gidc EDF. Vi BCLDH nén BC la phdn gidc ngoai cua tam
gidc EDF.

2. Hoan toan tuong tu BE,CF la phdn gidc trong clia tam gidc EDF suy ra H la tam noi tiép
tam gidc DEF.

3. Tam gidc AOC cdn tai O nén ta co
1 1
/0OAC+ /AEF=/0AC+ /B = E(AOAC+ Z0CA) + E(LAOC) =90°
hay AOLEF.

s . N . - . 1 .
4. Vi AJMO la hinh binh hanh nén ta suy ra JM LEF, hon niia ta c6 ME = MF = EBC vay MJ

la trung truc ctia EF.

Bai toan 46. Trong mdt phang toa dé Oxy, cho tam gidc ABC ¢6 M(2;-1); N(2;2); P(~2;2) tuong
1ing la chan duong cao ha tii A, B, C xudng cdc canh clia tam gidc ABC. Xdc dinh toa do cdc dinh
ca tam gidc.

Loi giai:

Goi H la truc tam tam gidc ABC. Ap dung tinh chat ta cé H la tam ndi tiép ciia tam gidc MNP
hay BC,CA, AB la phdn gidc ngoai ciia tam gidc MNP ting vdi cdc dinh M, N, P. Dé dang tinh duoc
phuong trinh cdc canh BC,CA, AB va gidi ra ta dugc A(-1;5); B(—4;—4); C(4;0).

Bai toan 47. Cho tam gidc ABC noi tiép duong tron (C) : x* + y* — 4x +4x —2 = 0. Puong thang AC
di qua E(2;-3). Goi H,K la chdn duong cao tit dinh B,C. Tim toa do cdc dinh ctia tam gidc ABC,
biét duong thang HK :3x+ y =0 va A c6 hoanh dé dm, B c6 tung do duong.
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(Qudng Xuong-Thanh Héa lan 1)
Ldi gidi:

buong tron (C) ¢6 tam 1(2;-2). Ap dung tinh chdt ta cé6 AILKH nén Al : x—3y—8=0. Toa dj A
la nghiém cua hé

x-3y-8=0 - A(-1;-3)
¥ +y*—4x+4x-2=0 A(5;-1)  (loai)

Puong thang AC di qua A, E nén c6 phuong trinh AC: y+3 = 0. Toa do C la nghiém ciia hé

y+3=0
= C(5;-3)
x+y*—4x+4x-2=0
PR oo JY+3=0 R . A .
. Toa do H la nghiém cua hé = H(1;-3). Puong cao BH di qua H va vuéng goc AC
3x+y=0
nén co phuong trinh BH : x = 1. Toa dé B la nghiém cua hé
x=1 B(1;1)
@ .
X2+ )2 —4x+4x-2=0 B(1;-5) (loai)

Bai toan 48. Cho tam gidc ABC co dinh A(4;6), truc tdm H(4;4) va cdc duong cao BE,CF. Trung
diém M ctia canh BC thudc duong thang d: x—2y—1=0. Tim toa do cdc dinh ctia tam gidc ABC
biét EF song song voi duong thang x—3y+5=0.
(Chuyén PHKHTN lan 1)
Lo gidi:
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Goi J la trung diém AH suy ra J(4;5). Ap dung tinh chdt ta c6 M] la trung truc ctia EF ma EF
song song vdi duong thang x—3y+5=0 nén MJ :3x+y—17=0. Do do6 toa dé M la nghiém ctia hé
3x+y—-17=0
= M(5;2)
x=2y-1=0
. buong thang BC di qua M va vudng goc AH nén cé phuong trinh BC : y = 2. Goi K la tam
ngoai tiép tam gidc ABC, ta c6 AH = 2KM suy ra K(5;3). Puong tron ngoai tiép tam gidc ABC :
(x—=5)2+(y-3)?=10. Toa dé B, C la nghiém cua hé

(x—5)2%+(y-3)%2=10 . B(2;2),C(8;2)
y=2 B(8;2),C(2;2)

Bai toan 49. Trong mdt phdang toa do Oxy, cho tam gidc ABC néi tiép duong tron (C) : x>+ y? = 25,
duong thc”;ng AC di qua diém K (2;1). Goi M,N lan lugt la chan duong cao ké tit B va C. Tim toa
dé cdc dinh tam gidc ABC, biét phuong trinh duong thang MN ladx -3y +10 =0 va cé diém A co
hoanh dé am.
Bai toan 50. Cho tam gidc ABC c6 truc tdm H(3;0), diém 1(6;1) la trung diém ctia canh BC, AH :
x+2y—3=0, D vaE lan luot la chdn duong cao ké tit B va C clia tam gidc ABC, DE: x—2=0. Tim
toa do cdc dinh ciia tam gidc ABC biét diém D c6 tung dé duong.

Loi gidi:

Ap dung tinh chdt ta c6 IF L DE. Do d6 IF : y = 1. Suy ra F(1;1). F la trung diém ciia AH nén
A(-1;2). De DE= D(2;a),a>0. Ta co

FD=FH & (a-1)*+1=5% a=3 hodc a=-1 (logi).
Do do D(2;3). Tt do c6 AC: x—3y+7=0, BC:2x—y—11=0. Nén C(8;5) = B(4;-3). Vay A(-1;2),
B(4;-3), C(8;5).
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Bai toan 51. Trong mdt phdng toa dé Oxy, cho tam gidc ABC cdn tai A néi tiép duong tron (T) ¢é
tam I1(0; 5). Puong thang Al cdt duong tron (T) tai diém M(5; 0) v6i M # A. Puong cao ti dinh C
cat duong tron (T) tai diém N (_TN; %6), N # C. Tim toa do cdc dinh ctia tam gidc ABC, biét B co
hoanh do duong.

Bai toan 52. Trong Oxy cho duong tron (C): (x— 1) + (y — 1)? = 25 ngoai tiép tam gidc nhon ABC.
M(2;2), N(-1;2) la chan duong cao ha tu B, C. Tim toa dé cdc dinh A, B, C biét A cé tung do duong.
(Ngo Quyén - Ba Vi lan 3 nam 2015)

Bai toan 53. Trong mdt phang vdi hé toa dé Oxy, cho tam gidc ABC néi tiép duong tron (T) co
phuiong trinh (x—1)2 + (y —2)% = 25. Cdc diém K(-1;1), H(2;5) lan luot la chan dudng cao ha tit A,
B ctia tam gidc ABC. Tim toa dé cdc dinh ctia tam gidc ABC biét rang dinh C c6 hoanh do duong.

(Luong Ngoc Quyén, Thdi Nguyén 2015)

Bai toan 54. Trong mdt phang toa do Oxy, cho tam gidc ABC néi tiép duong tron tam 1(2;1), ban
kinh R = 5. Chdn dudong cao ha tit B, C, A cua tam gidc ABC lan luot la D4; 2), E(1; -2) va E Tim
toa do tam duong tron ndi tiép ciia tam gidc DEE biét rang A c6 tung do duong.

(Luong Thé Vinh, Ha Néi, nam 2015)

Bai toan 55. Trong mdt phdng toa do Oxy, cho tam gidc ABC nhon c6 H(3; —%) va 1(6; —g) la truc

tam, tam ngoai tiép va cdc duong cao BE,CF. Puong trung truc clia doan EF c6 phuong trinh

: x—3y—10=0. Tim toa do cdc dinh ctia tam gidc, biét diém B c6 tung dé duong va BE: x—3 =0.
Loi gidi:

Hé qua 2. Cho tam gidc ABC ndi tiép duong tron (0). Mot duong tron qua B, C cat AB, AC
tai P,Q. Khi do ta ciing co AOLPQ.

Loi gidi:
Dé thdy PQ || EF ( géc dong vi) do dé AOLPQ.

Bai toan 56. Trong mdt phang toa do Oxy cho tam gidc ABC ndi tiép duong tron tam J(-1;0), truc
tam la diém H(1;1). Goi D la chdn duong cao ha ti dinh A, va LK lan luot la hinh chiéu vudng
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, 2 N N N 2 N 1 A - 2 . X
goc cua D len HB,HC. Phuong trinh duong thang IK la y - 5= 0. Tim toa do cdc dinh A, B, C biet
dinh A nam trén duong thang 4x +5y —21 =0, dinh B c6 hoanh dé am.

Ddp s6 A(-1;5), B(—4;-4),C(4;0).

Loi gidi:

Chu y tit gidc AFHE,DPHQ néi tiép suy ra PQ || EF do dé dp dung tinh chdt co bdn AJLEF
nén taco PQLAJ.

Bai toan 57. Tam gidc ABC co truc tdm H(2;1), A(-2;-1), BC = 2v/5vdi cdc duong cao BD,CE. Gid
st duong thang DE di qua K (3; -4), viét phuong trinh duong thang BC.

Loi gidi:
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Tinh chét 12. Cho tam gidc ABC c6 M la trung diém BC. Goi D la mot diém tiy y trén canh
ez L. R i . oo« .o . .BD AB

BC. Khi do AD, AM doi xung nhau qua duong phdn gidac khi va chi khi 5 (A_C)Z

( Buong thang AD duoc goi la duong doi trung)

Loi gidi:

M (o}

Bai nay cé nhiéu cdach chitng minh. Cdch don gidn nhat la dung dién tich. Thét vay ta c6

BD Sapp AB.sinBAD AB sinCAM _ AB? AC.sinCAM _ (AB 2 Samc AB)Z
DC Sapc AC.sinDAC AC’'sinBAM  AC? AB.sinBAM ‘AC’ "Sgay “AC’

Cdch dung duong doi trung.
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Cach1

Tiép tuyén tai B, C cia duong tron ngoai tiép tam gidc ABC cit nhau tai E. Khi d6 AE la duong
doi trung.

Cach 2

Mot duong tron bat kyd qua B,C cdt AB, AC tai P.Q. Goi N la trung diém PQ. Khi dé AN la
duong doi trung. Con nhieu cdch nita nhung tam ngang day.

Bai toan 58. Cho tam gidc ABC c6 AC = 2AB.M(1;1) la trung diém BC.N thudc canh AC sao cho
AN = %N C. biém D thudc canh BC sao cho AD dbi xiing AM qua phan gidc goc A. Puong thang
DN :3x—2y+8=0. Xdc dinh toa do cdc dinh ctia tam gidc ABC, biétCe x+y—7=0.

Lo gidi:
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11.

.BD AB 1 1 — 11—
Ap dung tinh chat ta c6 ol (A—C)2 = (5)2 = - hayBD = 2DC. Goi C(c;7—c) suyraB(2—c;c—5).

1 8 3c 3c— 13 N A
Diém D chai doan BC theo ty s6 k = _Z do do D( ). ViD thudoc DN :3x-2y+8 nénc==6

4—
) ta cé CA = gCNsuyraA(

3 6 6n-1
hay C(6;1), B(~4;1). Goi N(n; >2 n- "3 ). Mdit khdc AC = 2AB

thé vao gidi ra ta duoc A(-2; 5).

Tinh chét 13. Cho tam gidc ABC. K la mot diém trong mdt phang tam gidc khong tring voi
cdc dinh ciia tam gidc. Goi M, N, P la hinh chiéu ctia K trén cdc canh BC, AC va AB. Khi do

K thudc duong tron ngoai tiép tam gidc ABC khi va chi khi M, N, P thang hang. (Puong

1. :
thang di qua 3 diém M, N, P dugc goi la duong thang Simson ciia tam gidc ABC ting

véi diém K)

Goi D, E la trung diém AB, MN. Ta c6 bon diém P.K, D, E ni tiép duong tron.

Loi giai:
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1. Ta chitng minh chiéu qua: tiic gid sii K thudc duong tron ngoai tiép tam gidc ABC. Khi dé

L .. .z . |£ANP=/LAKP ... .
ta co tu giac KPAN,KNMC noi tiep nén . Vi tit giac ABCK,BPKM noi
ZMNC=/MKC

tiép nén nén L AKP = /MKC. Tit dé suy ra / ANP = /MNC hay M, N, P thang hang.

Chiing minh chiéu vé tuong tu.

Bai toan 59. trong mdt phang Oxy cho tam gidc ABC ni tiép duong tron (I). Piém M (5; 4) la mot
diém thudc duong tron (I). Goi D(1; 6), E(1; 2), F theo thit tu la hinh chiéu vuéng goc clia M trén
AB, BC, CA. Xdc dinh cdc dinh ctia tam gidc ABC, biét diém F thudc duong thang 2x+y=0.

Bai toan 60. Trong mdt phang Oxy, cho hinh chit nhdt ABCD néi tiép duong tron (C) : (x—2)2 +
(y —4)% = 25.Trén cung AB ldy diém M(khdc A va B). Goi B.Q,R, S lan luot la hinh chiéu cia diém
M trén AD, AB, BC,CD. Biét rang P(~2;8), duong thang chiia RS ¢ phuong trinh (A): x—y+2=0,
diém B cé hoanh do nguyén thuoc duong thc“;nng —4y—2=0. Tim toa do cdc dinh A,B,C,D (
k2pi lan 7 ndam 2014 )

Tinh chét 14. Cho tam gidc ABC noi tiép duong tron (0).M la trung diém BC. Ha BD, BE
lan luot vuéng goc véi AC, AO. Khi dé M, E, D thang hang.

Loi gidi:
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Tit gidc ADEB néi tiép nén /DEA = /DBA =90° — ZA. Tuong tu /MEO = /MBO =90° - ZA.

Véy D, E, M thang hang. O
Se o 2 . z .. ae oA N <A .2 41 29
Bai toan 61. Trong madt phang Oxy cho tam giac ABC noi tiep duong tron tam I, diem H (E’ ﬁ)
I hinh chiéu ciia A lén BI, diém M(3,2) la trung diém AC, phuong trinh BC: y+1=0. Tim toa do
cdc dinh tam gidc ABC
Loi giai:
— 2 3 1 A N ‘A > o N
MH = (E; E) = E(2;3) = MH:3x+2y—-13=0. Toa do K la nghiéem cua hé phuong trinh :
3x+2y—-13=0 x=5
o = K(5;-1)
y+1=0 y=-1
AK1BC=> AK:x-5=0A€ AK=> A(5;a);Ce BC=> C(c;—-1)
. s . 5+c=6 a=>5
M la trung diém AC nén { = = A(5;5);C(1;-1)
a—-1=4 c=1

— 24 36 12 A e N ‘A o
HA= ( ) = —3(2;3) HBL1HA= HB:2x+3y-13=0. Toa do diém B la nghiém hé phuong

13'13) 1
2x+3y-13=0 x=8
paN = B(8;-1)
y+1=0 y=-1

trinh :

Vay A(5;5); B(8;—1); C(1;-1).

\ o , ., Ae Lo A N N A 7 5 N . A7 24 8 N
Bai toan 62. Cho tam giac ABC ndi tiep duong tron tam K, M(E; 5) la trung diéem BC.E(?; E) la
hinh chiéu vuéng goc ctia B 1én AK, AC: 7x— y+8—0. Tim toa do cdc dinh tam gidc ABC.
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Bai toan 63. Trong Oxy cho tam gidc nhon ABC ndi tiép duong tron (I) va C € x+y—4=0. Diém
M(2;-1) la trung diém canh BC va E la hinh chiéu vuéng goc ctia B 1én duong thang Al. Goi D la
giao diém ctia ME va AC. Biét duong tron ngoai tiép tam gidc ADE c6 phuong trinh x*+ y?—4y—6 =
0. Tim toa dé cdc dinh cua tam gidc ABC.

(Hocmai lan 1)

Loi gidi:

Ap dung tinh chdt ta c6 BDLAC hay tit gidc ABED ndi tiép.

\ o , . s Ae Lo A N N A 7 5 N . A2
Bai toan 64. Cho tam giac ABC noi tiep duong tron tam I, D(E;E la trung diem canh BC,

E(%,g la hinh chiéu vuong géc ciia B trén Al, AC: 7x—y+8 = 0. Tim toa do cdc dinh ciia tam
gidc ABC.

Lo gidi:

Theo tinh chdt ta c6 BF L AC. Mdt khdc DE : 9x + 13y — 64 = 0. Puong thang DE cdt AC tai

2 26 < 2 N A . A N
F (_E; E) Duong thang BF qua F va vuong goc voi AC nén co phuong trinh BF : x+7y—36 =0.

Ce AC = C(c;7c+8), Be BF= B(36 —7b; b). Vi D la trung diém ctia BC nén
36-7b+c 7 b
- = = — 4
2 2
b+7c+8 5 <
_— - c=-1.
2 2
Do do B(8;4), C(-1;1).
buong thang Al qua E va vudng goc véi BE nén cé phuong trinh Al - 4x+3y—24 =0. A la giao
diém ctia AI véi AC nén A(0;8).

Bai toan 65. Cho tam gidc ABC khong cdn ni tiép duong tron tam I vdi cdc duong cao AD, BE.
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BiétD(—é; —%),E(Z;Z) va F(1;0) la hinh chiéu ciia B 1én duong thd?ng AI.Tim toa do cdc dinh tam
gidc ABC.
(www.facebook.com/groups/moingaymottinhchat/)
Loi giai:

Ta c6 ndam diém A, E, D, F,B nam trén duong tron tdm M bdn kinh R = MD = BTC Goi M(a; b)
vi MK = MD = MF nén M(—13—0; 1—2). Chii ¥ theo tinh chdt cii ta c6 EF di qua trung diém N ctia BC
va bon diém E, D, M, N nam trén duong tron Euler. Puong tron Euler c6 phuong trinh (x — 1%)2 +
(y— %)2 = % Phuong trinh EF :2x—y—2=0. Toa dd N la nghiém ctia hé

x 9)2+( 4)2_53
100 "T85 T2 NGl
2x-y—-2=0 5 5

buong thang BC di qua D, N nén cé phuong trinh BC: x+2y +1=0. Puong cao AD:2x—y=0. Vi
N .2 8 11 3 < »
M la trung diém AB,A€2x-y=0;Be x+2y+1=0suyra A(g; ?),B(—g; E)' Duong trung truc cua

AB ¢6 phuong trinh MI:19x+ 13y — 19 = 0. Puong thang AF :16x -3y —16 = 0. Toa dé I la nghiém
cua hé
16x—3y—16=0
= I(1;0).
19x+13y-19=0

N N . L e A . s - N 53 A N . A 2 A
Dudng tron ngoai tiep tam gidc ABC co phuong trinh (x—1)>+y? = R Toa do C la nghiem cua heé

5 o, 53
(x-D+y"=— 17 11
5 =C(—;-2).
X+2y+1=0 5 5
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Nhdn xét: Ta cé thé tim diém N khong can thong qua duong tron Euler. Chii y MN la trung truc
cua DF.

Tinh chét 15. Cho tam gidc ABC néi tiép duong tron (C) véi tam 1. Puong tron ngoai tiép
tam gidc IBC cdt duong thang AC tai D. Khi d6 ID la trung truc ctia AB.

Loi gidi:

Ta xét D thudc canh AD, trw6ng hgp ngudc lai lam twong tu.
Kéo dai DI cdt AB tai M. Vi tit gidc IDCB ndi tiép nén /IDA = /IBC, chii y tam gidc BIC cdn tai
I va /BIC=2/BAC do dé /MAD + ZADI = 90° hay ID 1 AB. Vi tam gidc AIB cdn tai I nén ID la
trung truic cua AB.

Bai toan 66. Cho tam gidc ABC ndi tiép duong tron (C) vdi tam I, truc tim H(-5;—19), B(~5;-9).
buong tron (T) ngoai tiép tam gidc ICB cdt dudng thang AC tai D biétID: x+y+1=0, tim toa do
A,C. Loi gidi:

Ap dung tinh chdt ta cé A dbi xiing B qua ID nén A(8;4). Puong thang BC qua B vudng goc
AH nén c6 phuong trinh BC : 13x + 23y + 272 = 0. Puong thang AC di qua A va vudng goc véi BH
nén co phuong trinh AC: y = 4. Toa do C la nghiém ctia hé

y=4
13x+23y+272=0

= C(-28;4).

Tinh chét 16. Cho tam gidc ABC c6 /A = 45° néi tiép duong tron tam K. Duong cao CD.
Khi dé DK la trung truic cua AC.

Loi gidi:
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Ta c6 /BKC =2/BAC = 90°. Do dé tam gidc BKC vuéng can tai K. Dé thdy tam gidc ADC ciing
vuong cdn tai D. Mt khdc tit gidc BDKC néi tiép nén /CDK = /CBK = 45°. Do d6 DK la trung
truc cia AC.

Cach 2: Ap dung tinh chat trén ta cé DK di qua trung diém ctia AC. Mdt khdc tam gidc ADC
can tai D nén DK la trung truc cua AC.

Bai toan 67. Trong mdt phdng cho tam gidc ABC c6 tam duong tron ngoai tiép 1(-2;1) va / AIB
vuong. Goi D la chan duong cao ha tit A xuéng BC vdi D(-1;-1). Puong thang AC qua M(-1;4).
Tim toa do A, B, C biét A c6 hoanh d6 duong

Loi gidi:

ZAIB N s
=45° nén AACD vuong can tai D do do ID la trung

KéIDn AC = E, khi doé do /ACB =
truc ctia AC suy ra E la trung diém AC. Phuong trinh ID : 2x+y+3 =0, phuong trinh AC x—2y+9 =

A A . 9 N .2 .
0. Toa do E = ACNn ID nén suy ra E(-3,3). Goi ACa—-9;a), a > 5 Do E la trung diém AC nén

CB-2a:6-a). C6DA=(2a—-8:a+1), DC=@A—-2a:7—a). Ta c6: DA.DC =0 < (2a—8)(4—2a)+

=5 A(L;5 <
(a+1)(7-a)=0 < a . = a=5 = CE 7)1) . Phuong trinh BC: x+3y+4=0, Phuong
a= -7

trinh IB: 3x+4y+2=0. Tt do suy ra B(2; -2).

Tinh chat 17. Cho tam gidc ABC ¢6 duong cao AH, M la trung diém BC. Goi D la hinh chiéu
clia M 1én AC. Puong tron ngoai tiép tam gidc ABD cit BC tai E. Khi d6 E la trung diém
CH.

Loi gidi:
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AP dung tinh chat phuong tich ta c6 CE.CB = CD.CA= CM.CH vado CB = 2CM nén CH = 2CE,
Vay E la trung diém CH.

Bai toan 68. Cho tam gidc ABC nhon c6 dinh C(7;—4).M la trung diém BC va D la hinh chiéu
vuodng goc ctia M 1én cdch AC. Puong tron ngoai tiép tam gidc ABD cdt canh BC tai E(4;-3). Biét
A cdch gbc bang 5 va x, > 0. Tim toa do diém A.

Loi giai:
Ap dung tinh chdt ta c6 E la trung diém HC suy ra H(1;-2). Puong thang AH di qua H va
. . A N . . A(3;4)
vuong goc EC nén co phuong trinh3x—y-5=0. Goi A(a;3a-5) taco OA=5 suyra A0:—5) loai
;= oai

Tinh chét 18. Cho tam gidc ABC, duong tron néi tiép (I) tiép xiic vdi cdc canh BC,CA, AB
lan luot tai D, E, F. Khi do

1. Gid st EF cdt BC tai K thi (K,D,B,C) = -1 suy ra MD.MK = MB* = MC?.
2. Gid sitt AD cat EF tai P va cdt (I) tai Q thi(A,PQ,D) = —1.

3. Ha DH vuong goc v6i EF ta co HD la phan gidc /BHC.

Loi gidi:
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1. Chuy AD,BE,CF d‘(;ng quy nén theo dinh ly Ceva va Menelauyt ta co (K,D,B,C) = —1. tu do
theo cong thiic Maclaurin nén ta c6 MD.MK = MB? = MC?.

2. Pugcsuyratul.
3. Vi(K,D,B,C)=~-1vaKH1HD nén HD la phdn gidc trong ctia /BHC.
Chu ¥ KQ la tiép tuyen ctia (I).

N o , .’ » 1 N N Ae Lo A « X - 2. -
Bai toan 69. Cho tam gidac ABC co B (5 ; 1), duong tron noi tiep tiep xuc voi cac canh BC, CA, AB
lan lugt tai D, E, F. Cho D(3;1), EF : y—3 =0. Tim A biét A c6 tung dé duong.
(B-11)

Bai toan 70. Cho tam gidc ABC c6 duong tron ni tiép tiép xiic véi cdc canh BC, CA, AB lan luot
taiD, E, F. Cho D(2;-2), EF : y—1=0, diém M(0;-3) la trung diém ctia BC . Tim A,B,C .

(wwuw.facebook.com/groups/moingaymottinhchat/)

Bai toan 71. Cho tam gidc ABC c6 dudong tron noi tiép tiép xiic vi cdc canh BC, CA, AB lan luot
taiD, E, F. Cho D(2;-2), EF: y—1=0, diém A(1;5). Tim B, C .

(wwuw.facebook.com/groups/moingaymottinhchat/)

Tinh chat 19. Cho tam gidc ABC, duong tron (I) tiép xiic véi cdc canh BC,CA, AB tai D, E, F.
Gid sii BI cdt EF tai K. Khi d6 /BKC = 90°.

Loi gidi:
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, /A /B+/C e s ae LA N
Ta c6 /KEC =90° — - =5 = ZKIC. Do do tu giac KEIC ngi tiep, suy ra IKLKC. Hoan

toan tuong tu IC1BP.

Bai toan 72. Cho tam gidc ABC ngoai tiép duong tron (S) c¢é tam 1(6;0), (S) tiép xiic vdi cdc canh
AB va AC lan luot tai M va N, duong thang MN cdt cdc duong thang BI va CI lan luot tai E(10;2)
va F3;1). Tim toa do cdc dinh ctia tam gidc ABC.

Lo gidi:

Ap dung tinh chdt ta c6 CE 1 BI.

Taco MN:x—7y+4=0,Bl:x-2y-6=0,CI:x+3y—-6=0,BF:3x—y—-8=0,CE:2x+y—-22=0,
Al:7x+y—-42=0.

B la giao diém ctia BI v6i BF nén B(2;-2). C la giao diém ciia CI v6i CE nén C(12;-2).

Goi D la diém dbi xiing véi C qua Al. Puong thang CD qua C va vudng goc vdi Al nén cé
~ N o o« A2 2 s, . ~ 32 14 <
phuong trinh CD: x—7y-26 = 0. H la giao diém cua CD voi Al thi H(E;_E)‘ H la trung

. 22 2 A 4 18 ,
diéem cua CD nenD(g;—E). Do do AB:4x-3y—14=0.

< .2 o P ~ 28 14
A la giao diém cua AB vadi Al nén A =%

A 28 14
quyA(g; E), B(2;-2), C(12;-2).

Tinh chét 20. Cho tam gidc ABC ngoai tiép duon tron I.M, N la trung diém AC, BC. Kéo dai
AL BI k cat MN tai E,F. Khi d6 AELCE,BFLCF.

Group: www.facebook.com/groups/moingaymottinhchat/ 51



Loi gidi:

Tam gidc BFC c6 N la trung diém BC va /NFB = /ABF/NBF do d6 tam gidc BNF cdn tai N
hay NF=NB = NC. Suy ra tam gidc BFC vuéng tai F. Tuong tu AELCE.

Bai toan 73. Cho tam gidc ABC c¢6 trung diém N ctia canh AC thudc duong thang x—2y+2 -0,
Goi I,K la chdn duong vuong goc ha tit A xuong hai phdn gidc trong goc B va goc C. Biét M(1;0)
thudc duong thang BC va K2 +/5;2). Tim toa dé A, C.

(PTNK thanh pho HCM 2016)

Tinh chét 21. Cho (0) mot ddy cung AB vdi I trung diém. Qua I xét 2 ddy cung MN va PQ
tity ¥ sao cho cdc ddy ndy cdat AB 6 E va E Chitng minh rang I trung diém EF.  (dinh Iy con
buom)

Loi gidi:
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Goi K, T lan luot la trung diém clia ddy MP. NQ. Ta c6 ti# gidc OIEK va OIFT ndi tiép. Suy ra:
/EOI = /EKI /FOI = /ITF. Mdt khdc tam gidc IMP dong dang v6i INQ va IK, IT lan luot la hai
trung tuyén suyra ZEKI=ZITN

Do do: ZEOI = /FOI Vay tam gidc OEF co OI vita phdn gidc vita duong cao nén no lam tam
gidccan. Suyra IE=IF

Tinh chét 22. Cho tam gidc ABC nhon, duong cao BD, CE cit nhau 6 H(D thuéc AC; E thudc
AB). Lay I la trung diém BC. Qua H ké duong thang vuéng goc vdi HI cdt AB, AC 6 M, N.
Chuing minh HM = HN.

Loi gidi:
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=) Ké duong tron duong kinh BC. Ta c6 tit gidc BCDE ndi tiép theo bai todn con buém co d
vuong goc voi IH nén HM = HN.
<) don gian.

cach 2:

P

=) Ké CP song song MN theo Thalet suy ra K la trung diém cia CP. Do I la trung diém BC nén
KI| AB, suy raK la truc tam tam giac HKC. Do do HIL.CP, vday MN 1L MI.
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<) don gian.

Cach 3: Pon gidn nhat. Ha BP,CQ lan luot vudng goc duong thang MN. Duing phuong tich ta
dé dang suy ra HN.HP = HB.HE = HEHC = HM.HQ. Do dé HM = HN < HP = HQ & MN_LHI.

Nhdn xet:

* Bai todn trén van con diing khi tam gidc ABC tiL va vuéng.
o Chieu nguoc lai ciing dung, tiic Ia néu HM = HN thi MNLHI.

e IE,ID la tiép tuyén ciia duong tron ngoai tiép it gidc AEHD. Thédt vy ta cé6 /HDI = /DBI =
ZHAD do dé ID la tiép tuyén cia duong tron ngoai tiép tam gidc AHD. Tuong tu IE la tiép
tuyén clia duong tron ngoai tiép tam gidc AHE.

* Bai todn trén duoc goi la bai toan con buém trong tam gidc.

Bai toan 74. Cho tam gidc ABC c¢o tric tdm H va dinh C(S;g). Phuong trinh duong cao AH :
2x—y+1=0, mot duong thang qua H cdt cdc canh AB, AC tai P,Q va théa man HP = HQ. Tim toa
dinh ciia tam gidc ABC, biét PQ:2x—3y+7=0.

Loi gidi:

C

Goi M la trung diém BC. Ap dung tinh chdt ta suy ra PQLHM. Toa dé H la nghiém ctia hé

2x-y+1=0
< H(1;3).
2x-3y+7=0

buong thang HM di qua H(1;3) va vudng goc véi PQ nén cé phuong trinh 3x +2y -9 = 0. Puong
e . 3. . N .. P N p
thang BC di qua C(3; 5) va vuong goc voi AH :2x—y+1=0 co phuong trinh x+2y—6=0. Do do
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toa dd M la nghiém cua hé

< M(=;-).

X+2y—-6=0 39
3x+2y-9=0 24

X .2 . N z . . = 3. .

Do M la trung diem BC nén B(0;-3). Duong thang AB di qua B va nhan HC = (2;—5) nen co

phuong trinh AB:4x—-3y+5=0. Tuong tu AC: x+6y —18 = 0. Vdy toa do cua A la nghiém cua hé
4x-3y+5=0 10 76

< Al—;5-5).
x+6y—18=0 927

Bai toan 75. Cho tam gidc ABC trong tdm G(2;1), H la truc tdm tam gidc ABC, M la trung diém
ctia BC. Puong thang di qua H va vudng goc véi MH cdt AB, AC tai E(2;0) va F(1;-1). Viét phuong
trinh duong tron ngoai tiép tam gidc ABC biét diém A thudc duong thang cé phuong trinh x—y +
1=0.

Loi gidi:

AP dung tinh chdt ta c6 MH la trung truc ctia EF nén H la trung diém diém ciia EF do do
3 ]- . < ~ . — E—
H(E;_E)' Trung truc MH : x+y—1=0. Goi M(a;1—a). Vi G la trong tam nén GA= -2GM suy ra

) 3 . A N N .

A6-2a;1+2a). TacoAex—y+1=0suyraa= 3 suy ra A(3;4). Goi K la tam duong tron ngoai
. % . = 33— 97 PN N . L% . . N
tiep tam giac ABC ta co HK = EH Gsuyrak (Z ; Z)' Do do duong tron ngoai tiep tam giac ABC la

N N n . . A . N 9 7
duong tron tam K bdn kinh K A nén co phuong trinh (ABC) : (x — 4_1)2 +(y— 4_1)2 =5.
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Bai toan 76. Cho tam gidc ABC cdn tai B, ¢6 truc tam H, goi M la trung diém AC, ké duong thang
di qua H va vuéng géc véi HM, cdt canh AB, BC lan luot tai E va F. Xdc dinh toa dé cdc dinh clia
tam gidc, biét HF =1, HM:2y—1=0,FM: x— y+2 =0 va diém E c6 tung dé duong.

Loi gidi:

Chii y dé cho gid thiét suy ra tam gidc EMF vudng can tai M.

Bai toan 77. Cho tam gidc ABC va D la trung diém BC. Goi E, F la hinh chiéu clia D lén AB, AC.DF
cit AB tai PDE cdt AC tai Q. Tiép tuyén tai E, F clia duong tron ngoai tiép tam gidc EAF cdt nhau

tai M. Tim toa do cdc dinh ciia tam gidc ABC biét DM :4x—y—6=0,PQ: x—y =0 va P c6 toa do
. .11 81
nguyen va B(—; —).
Euy (%525’ o
(Cheé dé lai cua Poan Tri Diing)

Loi gidi:

Toa dé diém M la nghiém ctia hé

4x-y—-6=0
= M(2;2).
x-y=0
) . . . 1114 . 99 59 . .
Ta co DM la trung truc cua BC do do D(E, E) va C(%; ﬁ)' Goi P(a; a) vi M la trung diém PQ suy

ra Q4 —a;4— a). Ta co D la truc tam tam gidc APQ nén

PD.CQ=0 P(1;1)
_— — =
PB.QD=0 Q(3;3)

Do dé duong thang PB:4x+y—5 = 0 va duong thang QC : 2x+3y—15=0. Toa do A la nghiém ciia

Group: www.facebook.com/groups/moingaymottinhchat/ 57



4x+y-5=0
= A(0;5).
2x+3y-15=0

Tinh chit 23. Cho hinh vudng ABCD. M, N lan luot trén hai canh AB va AC. Khi doé

AM+CN=MN & /MDN =45° & DH = AD & MD la phdn gidc ciia /NMA

58

Loi gidi:

M ¢

1. Gia stt AM+CN = MN.
ADAM = ADCI

Trén tia doi CB ldy diém diém I sao cho CI = AM. Khi d6{ /MDI = 90° = ADMN =
MN =NI
1
ADIN hay /MDN = E4MD1 =459
2. Gia s ZMDN = 45°,

Dung I trén tia doi CB sao cho ZMDI = 90°. Khi d6 ta c6 ZADM = /CDI suy ra AMAD =
ACDI suyraMD = ID suyra AMDN = AIDN do do DH = DC = AD.

3. Gida sttDH = AD.
Dé dang thdy AMAD = AMHD hay MD la phdn gidc /AMN

4. Gid stt MD la phan gidc / AMN.

Dung I trén tia doi CB sao cho ZMDI = 90°. Khi dé ta c6

| AMAD =AICD=AMHD
suy

AMDN=AIDN
ra AM+CN=MN
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Bai toan 78. Trong mdt phang toa dé Oxy, cho hinh thang ABCD vuéng tai A va D, c6 AB = AD <
CD, diém B(1;2) , duong thang BD cé phuong trinh y = 2 . Biét duong thang A:7x—y—25=0 cdt
cdc doan thang AD,CD lan luot tai hai diém M, N sao cho BM vuéng géc véi BC va tia BN la tia
phan gidc trong ctia / MBC . Tim toa dé diém D biét D c6 hoanh dé duong

Bai toan 79. Cho hinh vuéng ABCD. Goi M la trung diém ctia canh BC, N la diém trén canh CD

» 2 111 N ) < ~
sao cho CN = 2ND. Gia st(?; E) (A- 2012 CB) va AN c6 phuong trinh 2x -y - 3= 0. Tim toa do
diém A.

Bai toan 80. Trong mdt phdng toa dé Oxy cho hinh vuéng ABCD c6 diém M(-2;-2) thudc canh AB
va diém N thudc duong thang AD sao cho duong thang CM la phédn gidc ctia goc BMN , phuong
trinh duong thang CN : 3x + 4y - 11 = 0. Xdc dinh toa dé cdc dinh ctia hinh vuéng ABCD biét dinh
B thuéc duong thang (d) : 4x - 3y - 8 = 0 va dinh C c6 tung dé am.

Tinh chét 24. Cho hinh vuéng ABCD c6 hai diém E,F nam trén hai canh BC,CD sao cho

G5 DF 5 z g . Y
— =2——. Duong thang AF, AE cat BD tai H,K. Khi do
BE CiF

1. ZEAF =45°,

2. nam diém E, K, H, F,C nam trén mot duong tron.

3. EF=v2KH.

Loi gidi:

A

~

Cdc em c6 thé chitng minh bai nay bang nhiéu cdch. Pon gidn nhdt la dung tinh chdt tuong
duong dé / EAF = 45° hodic c6 thé vé thém hinh phu v.v....
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N o , N A - . « A7 T A . CE
Bai toan 81. Cho hinh vuong ABCD co hai diém E,F nam trén hai canh BC,CD sao cho BE

DF N e < .11 16 <. . s N L g R
25. DPuong thang AF cat BD tai H(?; ?) va K(8;5) la giao diém cua AE va BD. Xdc dinh toa do
hinh vuong biét A€ 3x+y—15=0 va Sappr = 15.

Ta c¢6 mét tinh chit twong duong sau:

Tinh chét 25. Cho hinh vuéng ABCD, dung thém hinh vuéng DCEF. Goi P la diém tity y
trén canh DC. EP cdt AB tai M, FP cdt BC tai N. Khi d6 ZMPN = 450,

Loi gidi:

Tinh chét 26. Cho hinh vuoéng ABCD. M,N lan luot trén hai canh AB va AC sao cho
Z/MDN = 45°. Duong tron ngoai tiép tam gidc BMN cdt BD tai E # B. Khi do

1. Tam giac MEN vudng cdn tai E.
2. E la tam ngoai tiép ctia tam gidc MDN.

3. Gid sii duong tron ngoai tiép tam gidc MDN cdt AD,CD tai P.Q. Ta ¢6 P.E,Q thang
hang va tam gidc PDQ vuéng cdn tai D.

Loi gidi:

60 Facebook: V6 Quang Man



1.

2.

Tinh chit 27. Cho hinh vuéng ABCD. Goi M la trung diém ctia BC, N la diém trén canh AC
1 N o A2 . -
sao cho AN = ZAC' P la trung diém AB. Khi do

Tam giac DMN vuéng can tai N .

Tam gidc NPM vuéng tai P va PM = 2PN.

A 5 o ...IN CM .. . . . oz
Cho N chay trén Al va M chay trén BC. Khi do — = khi va chi khi tam giac DNM

vuong can tai N.

Goi K la giao diém clia AC véi MD. Tam gidc DNM vuéng can tai N < bon diém
M, K, N, B néi tiép duong tron.

Loi gidi:
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1. Déthdy ANID = AMEN suy ra tam gidc MND vudng can tai N.

2. Dé thady hai tam gidc ANP, MBP vuong cdn tai N, B nén suy ra PNLPM va PM = 2PN.

— 0
_IN CM IN CM £NDM =45 .
3. Taco—=— —=——o ANID~AMCD < DN DI 1 < AMND vuong
IA CD 1D CB i —

DM DC /2

can tai N.

4. Chiiy B, D doi xiing qua NK do dé ta luén c6 /NBK = /NDK, vi vdy tam gidc DNM vuong
cantai N & /NBK = /NMK < bon diém M, K, N, B néi tiép duong tron.

Bai toan 82. Trong mdit phdng véi hé toa dé Oxy, cho hinh vuéng ABCD c6 diém M la trung diém
ctia doan AB va N la diém thuéc doan AC sao cho AN = 3NC. Viét phuong trinh duong thang CD
biét rang M(1;2) va N(2;-1).

(A-14)

Bai toan 83. Trong mdt phdng voi hé toa dé Oxy, cho hinh vuéng ABCD, diém M(5;7) nam trén
canh BC. Puong tron duong kinh AM cdt BC tai Bva cdt BD tai N(6;2), dinh C thudc duong thc“;ng
d: 2x-y-7=0. Tim toa do cdc dinh ctia hinh vuéng ABCD, biét hoanh dé dinh C nguyén va hoanh
do dinh A bé hon 2.

Bai toan 84. Trong mdt phang vdi hé toa do Oxy, cho hinh vuéng ABCD c6 tam I. Trung diém
canh AB la M(0;3), trung diém doan CI la J(1;0). Tim toa d6 cdc dinh ctia hinh vuéng, biét dinh D
thudc duong thang A: x—y+1=0.

(Ngo Gia Tu, Vinh Phiic 2015)

Bai toan 85. Cho hinh vuéng ABCD cé diém E(4;2) thudc canh BC, diém M(1;3) thudc duong
thang AB, F la giao diém ctia AE va BD, K la giao diém thit hai clia duong tron ngoai tiép tam
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gidc CEF vdi duong thang BD, AK : x+y—1=0. Tim toa dé cdc dinh ctia hinh vudng biét A cé
hoanh do am.
Loi giai:
, % . .. A A . < as s 3 1
Theo tinh chdt ta co tam giac AKE vuongcan taiK. Tu docoEK : x—y—-2=0, suyra K(E; _E)'
A€ AK= A(a,1-a). Taco

3 \* 25
——a :?©a€{—1;4}

3\2
AK:EKQ(a——) +
2 2

Trudnghop 1: a = 4. Ta ¢ A(4;—3), t0d6 c6 AB: 2x+y-5=0, BC: x—2y =0, B(2;1). Tacé MA=2 MB
nén khong thoa man M thudc canh AB.

Truonghop 2: a=-1. Tacd A(-1;2), titdo c6 AB: x—2y+5=0,BC:2x+y—10=0va AD:2x+y = 0.
NénB(3;4) = BD :3x—y—5=0= D(1;-2) = C(5;0). Khi d6 M, E lan luot la trung diém ctia AB, BC
nén cdc gid thiét M va E thudc canh AB va BC déu théa man.

Tinh chit 28. Cho hinh vuong ABCD diém E bat ky trén canh BC. Puong thang AE cdt
duong thang DC tai F. Puong thang DE cdt duong thang BF tai 1. Khi d6 CILAF.

Kéo dai CI cdt AB tai K. Theo dinh lj Menelauyt véi duong thang DI trong tam gidc BCF ta

s,

co:
DC IF EB
—.—.— =1.(%)
DF IB EC
. . ,IF CF _EC EB CE+EB CD P BK EC
Mt khac theo Thalet ta co — = — va — = — = ——— = —. The vao (x) ta duoc — = —,
IB BK CF AB CF+AB DF BC CF

do do tam gidc AKBC ~ AECF. Vdy EF LCK.
Nhdn xét: ta co thé chiing minh bang cdch khdc, cu thé chiing BD || EK, vi BD1AC nén EK LAC
do do E la truc tam tam gidc ACK. Tit do suy ra AELCI.
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Cach 2: Keo dai DE cat AB tai L. Dé dang chung minh duoc 38" 1D do do EK | BD. Ma

BD1 AC nén EKLAC hay E la truc tam tam gidc ACK. Vdy AE1CK.

Bai toan 86. Cho hinh vudéng ABCD c6 C(3;-3) va A€ x+2y—2=0. Diém E thudc canh BC. Gid sit
N Z < N 2 . N g < N g . 87 7
duong thang AE cat duong thang DC tai F. Puong thang DE cat duong thang BF tai I (1—9; _E)'

, 2 N A . X N g . 4
Tim toa do cdc dinh hinh vuong biet duong thang AF di qua M (5; 0).

Tinh chit 29. Cho hinh vubng ABCD tdm I va diém E bat ky trén canh BC. Puong thang
AE cdt duong thang DC tai F. Puong thang IE cdt BF tai K. Khi d6 CK LBF.

Loi gidi:

Tinh chét 30. Cho hinh vuong ABCD c6 M nam trén canh AB. Goi E, F la hinh chiéu clia
A,C Ién DM va I la giao diém ciia CE véi BF. Khi dé CELBF.

Loi gidi:
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Chuy AAED = ADFC nén suy ra ABCF = ACDE do do /CBF = /DCE hay CELBF.

Bai toan 87. Cho hinh vuéng ABCD c6 C(—4;-3), M thudc canh AB. Goi E, F la hinh chiéu ciia
A,C lén DM.I(2;3) la giao diém ciia CE va BF. Diém B € x—2y+10 = 0, tim toa do cdc dinh clia
binh vuong.

Tinh chét 31. Cho hinh vuong ABCD. Goi E la diém doi xiing ctia D qua C. Ha CH, DK
vuong goc xuong AE. Khi do

1. Nam diém A, B,C, D, H nam trén mot duong tron.
2. Tam gidc DK H vudéng can tai K

3. KILDH hayKI| BH, d ddy I la tam hinh vudng.

Loi gidi:
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1. Vi ZAHC =90° nén nam diém A, B, C, D, H nam trén mot duong tron.

2. Theo 1. tacé /DHA=/DBA=45° do do tam gidc DK H vudng cin tai K.

3. Tac6 KD =KH,ID = IH nén KI la trung trvc ciia DH suy ra KILDH. ViBH1DH nén KI ||
BH.

Tinh chét 32. Cho hinh vuong ABCD vdi 4 diém M,N,P.Q lan luot nam trén bon canh
AB,BC,CD,DA. Cho toa do cdc diém M, N, P,Q. Dung lai hinh vuong? (Bai nay da tung doc
khi hoc phé thong)

Loi gidi:
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1. Dung QN' vuéng géc véi MP va QN' = MP thi N,N' nam trén canh BC.

2. Tu do suy ra cach dung.

Tinh chit 33. Cho hinh chit nhat ABCD . Goi H la hinh chiéu vuéng goc ciia B trén duong
chéo AC . Cdc diém M K, lan luot la trung diém ctia AH va DC . Chitng minh rang BMLKM.

1. Dac biét khi ABCD la hinh vuong thi tam gidc BMK vuéng cdn tai M.

2. Goi E la trung diém BH. Khi dé MECK la hinh binh hanh va E la truc tam tam gidc
MBC.

N . , X N -, . A N 2 A -, HM HE CK
3. Bai toan van con dung khi M thuoc doan HA va thoa hé thiic —— = — = —
HA HB CD

Loi gidi:
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Hoan toan tuong tu nhu tinh chdt ctia hinh vuéng. Ta chii y ABHA ~ ABCD suy ra BMLKM.

1. la hién nhién do ABCD la hinh chit nhdt thi /MBK = / ABD = 50° hay tam gidc K MB vudng

cdan tai M.
o . JME| AB ) o
2. Khi E la trung diéem BH ta co 1 do do MECK la hinh binh hanh. Vi KCLBC
ME=-AB
2

nén MELCB do do E la truc tdm tam gidc MBC.

3. hoan toan tuong tu nhu chiing minh tronh tinh chdt ciia hinh vuéng.

Hé qua 3. Cho tam gidc ABC vudng tai A va cé duong cao AH. Goi M, N lan luot la cdc diém

A 5 gy .« ,2,,.HN HM __ ., p 5
thuoc AH va BH. Khi do CM 1 AN khi va chi khi =7 Ddc biét ta hay xet M, N la trung

diém AH,BH, hodic CM, AN la phdn gidc géc / ACH, /BAH.

Loi gidi:
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HN HM

Chu y AAHB ~ ACHA do do
HB ~ HA

90° & CMLAN.

< AAHN ~ ACHM < DACH noi tlep < LADC =

Bai toan 88. Cho hinh chit nhdt ABCD, qua B ké duong thang vuong goc v6i AC tai H. Goi E, E G
17 29 17 9
lan luot la trung diém cdc doan thang CH, BH va AD. Biét E(— ), F( —) G(1;5).Tim toa do

tam duong tron ngoai tzep tam gidc ABE

Bai toan 89. Cho hinh thang ABCD vudng tai A,D ¢6 CD = 2AB = 2AD. Goi H la hinh chiéu ciia

. .2 22 14 . .2 . .
D lén AC. Diem M(E; E) la trung diém cua HC, cho D(2;2) vaiBe d : x—2y+4=0. Tim toa do cdc
dinh hinh thang.

Bai toan 90. Trong mdt phdng toa dé Oxy, cho hinh chit nhédt ABCD c¢6 hinh chiéu ctia B 1én AC
N o« A2 N P N 3 3 . X N N g
la E(5;0), trung diem AE va CD lan lugt la F(0;2), 1 (E; —5). Viet phuong trinh duong thang CD.
( Tran Hung Pao, DdcNong lan 1)

Bai toan 91. Trong mdt phdng vdi hé truc toa dé Oxy, cho hinh chit nhdt ABCD. Goi H la hinh
chiéu vuong goc ciia B 1én AC, MvaN lan luot la trung diém ctia AH va BH, trén canh CD léy diem
K sao cho ti giadc MNCK la hinh binh hanh. BletM(S, 5) K(9;2)va cdc dinh B,C lan luot nam trén
cac duong thang 2x—y+2=0vax-y-5=0, hoanh dé dinh C Ion hon 4.Tim toa dé cdc dinh cua
hinh chit nhdat ABCD.

GVDG Ly Thdi T6 2016

Bai toan 92. Trong mdt phang toa dé Oxy, cho hinh chit nhdt ABCD c6 diém H(1;2) la hinh chiéu
vuoéng goc ctia A 1én BD. Piém M (9 3) la trung diém ciia canh BC, phuong trinh duong trung

tuyén ké tir A clia AADHIa d : Ax + y— 4 =0. Viét phuong trinh canh BC.
(THPT Triéu Son 5, Thanh Hoa 2015)
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Bai toan 93. Trong Oxy cho hinh chit nhdt ABCD c6 M(3;0) la hinh chiéu vuéng goc cia A lén
BD, diém K(0;-2) la trung diém BC. Phuong trinh duong trung tuyen dinh A clia tam gidc ADH
la7x+9y—47=0. Tim toa do cdc dinh ctia hinh chit nhdt.

(Chuyén Bdc Ninh lan 2)

Tinh chét 34. Cho hinh chiia nhdt ACBD c6 AB = 2AD, goi E la diém doi xiing clia D qua
A.M la trung diém AB, N trung diém DM. Khi d6 ENLBN.

Loi gidi:

Ddy la hé qud ciia bai todn hinh chii nhdt tong qudt trén.

Dung hinh chit nhdat EDCF, chii y DM di qua F va tam gidc EMD vuéng can nén EM vuong goc
vGi duong chéo DF va chii ¥ N la trung diém DM. Ap dung tinh chat hinh chit nhat tong qudt ta
cO ENLNB.

Bai toan 94. . Trong mdt phang toa dé Oxy, cho hinh chit nhédt ABCD c6 AB = 2BC, B(7; 3) . Goi M
la trung diém ctia doan AB, E la diém dbi xiing véi D qua A. Biét rang N(2; -2) la trung diém clia
DM, diém E thudc duong thang A:2x— y+9 = 0. Tim toa d6 dinh D. (Trich dé thi thit lan 4, THPT
Chuyén Dai Hoc Vinh, nam 2015)

Tinh cht 35. Cho hinh chii nhdt ABCD c6 AB = 2CD. Goi E, F 1a trung diém ciia AB,CD.
Gid sii H,K la trung diém ctia DE, HF. Khi dé

1. EKLHC.
2. Goi P la giao diém ctia EK va HC. Ta c6 nam diém E, P,F,C, D noi tiép duong tron.

3. CP=2PE,CH=5HP.
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Loi gidi:

1. Chu y hai tam gidc EHF,CED vuong can tai H,E do do AEKF ~ ACHD = /KEF = Z/HCF =
EKLHC.

2. Theo 2. ta c6 /ZEPC =90° = Z/EFC do doé nam diém E, P,F,C, D ndi tiép duong tron.

.y . . A s 1 A
3. Chuy tam giac HEC vuong tai E va HE = EEC nen CH=5HP.

Bai toan 95. Trong mdt phdng toa dé Oxy, cho hinh chit nhdt ABCD biét AB = 2BC. Goi E va F
lan luot la trung diém clia AB va CD, H va K lan luot la trung diém ciia hai canh DE va HF, diém
P(0;-1) la giao diém clia EK va CH. Xdc dinh toa do cdc dinh ctia hinh chit nhdt biét trung diém
ctia doan BF la diém 1(5;—-1) va dinh B thudc duong thang d : 4x +3y —42 = 0.

(Toanhoc247 lan 2)
Loi giai:
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AP dung tinh chdt ta cé P nam trén duong tron ngoai tiép clia hinh vuéng EFCB tam I. Ta c6

IP=5=IBmabedx+3y—42=0 nén B(9;2) suy ra F(1;—4). Vi EFCB la hinh vuéng va CP = 2EP
nén ta suy ra C(8;-5), E(2;3). Piém D, A doi xiing C, B qua F,E nén D(—6;—3), A(~5;4).

Tinh chét 36. Hinh vuéng ABCD c6 E la trung diém ciia AD, H la hinh chiéu vuéng géc
ctia B trén CE, M la trung diém ctia BH. Khi dé tam gidc AMH vuong tai M va AM = 2MH.

72

Loi gidi:
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Bai toan 96. Hinh vuong ABCD co E la trung diém cua AD, H (? ; —g) la hinh chiéu vuong goc

2 A 3 6 S o A7 2 A - o A7 « A - N
cua B trén CE, M(g; _E) la trung diém cua BH. Tim toa do cdc diém A, B, C, D biet A c6 hoanh
do am.

Loi giai:
Céch 1: diing dai s6 Vi M la trung diém clia BH nén B(-1;-2).

Goi F la trung diém ctia BC. Ta ¢6 AE | FC va AE = FC nén AECF la hinh binh hanh. Do dé
AF || CE. Suy ra FA la dudng trung binh ctia tam gidc BCE. Nén AF di qua M va do do AM 1 BH.
Taco AM:2x+y=0, CE:2x+y—-4=0.

. CD 2 BH
sin/BCE=cos/ECD=—=—>CD=——— =4,
CE /5 sin/BCE

A€ AM nén A(a;-2a), a<0.

AB=4 o (a+1)°+(2a-2°*=16
o5a°-6a—-11=0

. 11
< a=-1hodca= = (loai).

Do do A(-1;2). Taco BC: y = -2, C(3;-2). Tt do co D(3;2).

Cach 2 dung tinh chat hinh hoc & trén ta suy ra diém A don gidn.

Tinh chét 37. Cho hinh chit nhdat ABCD c6 BC = 2AB. Ha BI vuéng goc voi AC. Goi H la
diém doi xiing clia B qua AC. Ha HK vuéng goc CD. Goi E la diém doi xiing clia A A qua 1.
Khi do

1. AC=5A]
2. HELAD

3
3. HK=2KD = ZKC

4. Néu M,N lan luot la trung diém AD,BC, va P la diém doi xiing clia M qua N thi
PDLAC,PD = AC.

5. Goi Q la trung diém BN. Ta c6 BI di qua trung diém T ctia AQ (tinh chdt hay ding
duong cao BI clia tam gidc vuong ABC di qua T) va Q,E, M thang hang.

Loi gidi:
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Bai toan 97. Trong mdt phang toa do Oxy, cho hinh chit nhdt ABCD c¢6 AD = 2AB, goi M, N lan
luot la trung diém ctia canh AD, BC. Trén duong thang MN ldy diém K sao cho N la trung diém
ctia doan thang MK. Tim toa d6 cdc dinh A, B, C, D biét K (5;-1), phuong trinh duong thang chiia
canh AC:2x+y—3 =0 va diém A c6 tung do duong.

(Béic Ninh ndam 2014)

Bai toan 98. Trong mdt phang toa do Oxy, cho hinh chit nhdt ABCD, c6 AD = 2AB. Piém H (%; %)
la diém doi xiing ciia diém B qua duong chéo AC. Tim toa dé cdc dinh ctia hinh chit nhdt ABCD,
biét phuong trinh CD : x — y—10 =0 va C c6 tung dé am.

(Béc Ninh ndm 2016 lan 1)

Bai toan 99. Hinh chit nhdt ABCD c6é AD = 2AB, M va N la trung diém clia AD va BC, K(-5;1)
doi xiing véi M qua N, AC:2x+y—3=0. Tim A, B, C, D biét A c¢6 hoanh dé duong.
Loi gidi:
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Goi H la giao diém ctia DK véi AC. Ta c6 AKMD = AADC nén
/KDM=/ACD= /DHA=90° =>DK1AC=>DK:x-2y+7=0.
N . 2 N A 1 17 . N . o A2 2 N - A
H la giao cua DK va AC nén H(—g; ?)‘ Goi I la giao diém cua AC va MK. Ta coKI || CD nén

KH KI

HD CD 2

3 — 5 —=
—:KngKHzD(s;S).

Ta co

DH =d(D, AC) = i
- ’ - \/gr

1 1 1 5

= + = =>DC=4=>DA=8.
DH? DC? DA? 4DC?

Do do A thudc duong tron (S) tam D ban kinh DA =8,
(S): (x—3)*>+ (y—5)% = 64.

A la giao diém ctia AC v6i (S) nén toa doé clia A la nghiém ciia hé

2x+y—-3=0 17 49
< (x,)) E{(——;——);(&—S)}.
(x-3)2+(y-5?%=64 5 5

Vi A co hoanh do duong nén A(3;-3). Tt do co C(—1;5), B(—1;-3).

Bai toan 100. Trong mdt phdng véi hé toa do Oxy, cho tam gidc ABC vudng tai A c6 AC = 2AB.
biém M(2;-2) la trung diém ctia canh BC. Goi E la diém thudc canh AC sao cho EC = 3EA, diém
K (%;8) la giao diém ciia AM va BE. Xdc dinh toa do cdc dinh ciia tam gidc ABC, biét diém E nam
trén duong thangd : x+2y—6=0.

Lo gidi:

Ap dung tinh chdt ta c6 BELAM tai K. Phuong trinh BE: x—3y+4=0.

N o , ., A A . . 7 PN N o A7 2
Bai toan 101. Cho tam giac ABC vuong can tai A. Goi M (5;4) ,N, P lan luot la trung diém cua AB,
AC, BN; H (0;6) la hinh chiéu vuéng goc ctia B lén AP Tim toa do ctia A, B, C biét C c6 tung do am.
Loi giai:MC la trung truc AH hay tam gidc MHC vudng tai H.

Bai toan 102. Cho hinh vuéng ABCD c6 M, N la trung diém AB,BC. AN cit DM tai E(~1;-4).
Trén duong chéo BD ldy diém H(2;-5) sao cho BD = ABH. Tim toa do cdc dinh hinh vudng. Biét D
co hoanh do duong.

Loi gidi:
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Tinh chit 38. Cho hinh chii nhdt ABCD.H la chan duong cao tit B xuong AC. Trén tia doi
BH ldy diém E sao cho BE = AC. Puong thang qua E vudng goc véi AB cdt CD tai G. Khi dé
tam giac EGD vudng can tai G.

Loi gidi:

Chu y ABFE = AADC nén suy ra EF = DC,BF = AD = BC do do EG = GD hay tam gidc EGD
vuong can tai G.

Bai toan 103. Hinh chit nhdt ABCD c6 dién tich bang 6, A(2;0), H la hinh chiéu vuéng géc ctia B
trén AC, diém E thuoc tia doi ctia tia BH sao cho BE = AC, DE: x—y =0. Tim C biét B c6 tung do
duong.

Loi gidi:
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GoiF, G lan luot la hinh chiédu vuong goc cia E 1én AB, CD. Ta c6 AEBF = AACB nén BF = BC va
EF = AB =CD. Nén BCGF la hinh vuéng. Do do EG = EF + FG = CD + GC = DG nén tam gidc GDE
vuodng can tai G. Suy ra /ADE = 45°. Goi K la hinh chiéu vuéng géc ctia A trén DE. Ta c6

AD =V2AK =v2d(A,DE) =2 (1)

DeDE= D(d;d). Taco (1) & (d—2)*+d* =4 o d € {0;2}.

Trwong hop 1: d = 2. Ta c6 D(2;2). Pudng thang AB qua A va vuong goc véi AD nén cé phuong
trinh AB: y = 0. Truong hop nay khéng thoa man vi B ¢o tung dé duong.

Truong hop 2: d = 0.7a ¢6 D(0;0). Puong AB qua A va vubng goc véi AD nén cé phuong trinh
AB:x=2.Be AB= B(2;b),b>0.

Sapcp=AB-AD=6< AB=3
<|b|=3 < b=3 hodc b = -3 (loai)
Do do B(2;3) = C(0;3).

Bai toan 104. Trong mdt phang vdi hé toa dé Oxy, cho hinh chit nhdt ABCD cé phuong trinh
AD: x—2y+3=0. Trén duong thang qua B va vudng goc véi duong chéo AC ldy diém E sao cho
BE = AC(D va E ndm vé hai phia so vi duong thang AC). Xdc dinh toa dé cdc dinh ciia hinh chit
nhdt ABCD, biét diém E(2;-5) va duong thang AB di qua diém F(4;-4)va diém B c6 hoanh dé
duong.
Bdp s6 A(1;2), B(2;0),C(6;2), D(5;4).
Loi gidi:

Tinh chat 39. Cho tam gidc ABC cdn tai A néi tiép duong tron tam O. Goi D la trung diém
cua AB va J la trong tam tam gidc ADC. Khi do CD1JO hay P la triic tdm tam gidc DOJ.
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Loi gidi:

.

Chu y P la trong tam tam gidc ABC suyraPJ | DN. MaOD_1DN nén PJLDO, mdtkhdcOPLD]
do do P la truc tam tam giac DJO. Vay DCLOJ

Bai toan 105. Tam gidc ABC cdn tai A.D la trung diém ctia AB tam duong tron ngoai tiép ABC la
11 5 A . 13 5 . . N
I(E; 5) trong tam ACD la ](E; 5) va CD qua M(3;-1), AB qua N(-3;0). Viet phuong trinh duong

tron ngoai tiép ABC biét y, > 0.

Tinh chit 40. Cho tam gidc ABC can tai A néi tiép duong tron (0). AK la duong kinh. D
la diém trén cung BC chiia A. Puong tron ngoai tiép tam gidc AOD cat cdc canh AB, AC tai
M, N. Néi DK cdt BC tai E. Khi dé

1. DANM la hinh thang can.
2. MN la trung truc cia DE

3. Bai todn van con duing khi D di dong trén (O)

Loi gidi:
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1. Goi P la tdm duong tron ngoai tiép tam gidc DAO. Chii y AO la phdn gidc MAN nén OM =
ON suy ra OP la trung truc MN (vi M khong trung N). Tam gidc DOA cdn tai O nén OP LDA.
Do do tii giac DANM la hinh thang hay la hinh thang cdn.

2. Ta sé chiing minh AMEN la hinh binh hanh. Cdc ban sé dugc chitng minh o tdp 2.

Bai toan 106. Cho tam gidc cdn ABC néi tiép duong tron (C), AK la duong kinh 1(-3;0) nam
trén cung nhé AB khéng chiia C, noi IK cat BC tai M. Puong trung truc MI cdt AB, AC tai
D(-1;-1),E(3;3). Tim toa dé cdc dinh tam gidc ABC.

Loi gidi:
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Ap dung tinh chat trén ta c6 A nam trén duong tron ngoai tiép tam gidc 1ED va IK vuong goc
VOiED .
N N . e X . s ]- 2 5 2 25 A N N . e X
Puong tron ngoai tiep tam gidc IDE : (x + 5) +(y— 5) = Tam duong tron ngoai tiep ]
ctia tam gidc ABC la chinh gitta cung DE va khdc phia doi véi I nén J(2;0). Puong thang IK di
qua I va vudng goc véi DE nén cé phuong trinh x+y+3 = 0. Ta c6 A, K doi xiing nhau qua ] ma
Kex+y+3=0nénAex+y-7=0. Toa dé A la nghiemj ctia hé
1 5 25
X+ + (-5 =~
2 2 2 = A(2;5).
x+y-7=0

buong tron ngoai tiép tam gidc ABC c6 tam ] bdn kinh J A nén cé phuong trinh (x —2)? + y? = 25.
buong thang AD di qua A, D nén cé phuong trinh AD:2x— y+1=0. Toa dé B la nghiém ciia hé

(x—2)2+y*=25
= B(-2;-3).
2x-y+1=0

Puong thang AE di qua A, E nén c6 phuong trinh AE :2x+ y—9=0. Toa do C la nghiém ctia hé

(x=2)2%2+y%2=25
y = C(6;-3).
2x+y—-9=0

Tinh chét 41. Cho tam gidc ABC can tai A, D la diém thuéc canh AB sao cho AB =3AD. Ha
BH vuéng goc v6i CD. Goi M la trung diém CH. Khi d6 AM1BM.

Loi gidi:

80 Facebook: V6 Quang Man



Thdt ra tinh chdt nay chinh chat ciia hinh chit nhdt ma dvoc dau hinh!

Bai toan 107. Cho tam gidc ABC cdn tai A(-1;3), D la diém thudc canh AB sao cho AB =3AD. Goi
NN . £ A . A I -3 .. .2 N R N z

H la hinh chiéeu vuéng goc cua B léen CD. Cho M (5; 7) la trung diem CH va B thuoc duong thang

d:x+y+7=0.TimtoadoB,C.

Loi giai:
2 — 1= b-2 b+1
PiémBed= B(b,-b-7), AD= 5 AB= D(T,—T)_
. (2b-7 2b-7 ) R 7
Ta co MD= S .ViCD= AC= AB>BD = DH nén D khong trung M hay b # 5 Duong

thdng CD qua M va c6 vecto chi phuong u = % MD= (1;-1) nén cé phuong trinh
CD:x+y+1=0.
Puong thang BH qua B va vudng goc véi CD nén cé phuong trinh
BH:x—-y-7-2b=0.

H la giao diém ciia CD véi BH nén H(b+3,-b—4). M la trung diém ctia CH nén C(-b—-2,b+1).
Tam gidc ABC cdn tai A nén

AB?>=AC?’ o (b+1)*+ (b+10)°>=(b+1)*>+(b-2)>
< b=-4.

Vdy B(—4;-3) va C(2;-3).

Tinh chat 42. Cho hinh thang vuong ABCD vuong tai A, B va BC = 2AD. Goi E la trung
diém ctia BC.H la hinh chiéu ctia B 1én DC. Khi d6 AH 1 HE.

Loi gidi:
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Dé thay ADCE la hinh binh hanh, nén AE | CD. Ma BHLDC do dé BHLAE. Vi tam gidc BHC
vuoéng tai H,M la trung diém BC nén BE = HE. Tit d6 suy ra AE la trung truc ciia BH, do do6
AABE=AAHE. Vay AHLHE.
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Chuong 2

BAI TOAN LIEN QUAN YEU TO BA DINH CO
BAN

2.1 Baitoan AHO

Bai toan 108. Trong mdt phdng véi hé toa do Oxy, cho tam gidc ABC c6 A(-1;1), truc tam
H (-31;41) va tam duong tron ngoai tiép la 1(16;-18). Tim toa do B, C.

2.2 Baitoan AHG

Bai toan 109. Trong mdt phdng Oxy cho tam gidc ABC c6 dinh A(2;-2), trong tam G(0;1) va truc
A ]- A 2 , 2 N - , 2 N N . oA .,
tam H (5; 1). Tim toa do cua cdc dinh B, C va tinh ban kinh cua duong tron ngoai tiep tam gidc

ABC.

2.3 Baitoan AHM
o Néu M la trung diém ciia BC ta quy vé bai todn AHG.

Bai toan 110. Trong mdt phdng Oxy cho tam gidc ABC c6 dinh A(2;-2), trung diém canh BC c6
A 5 N A 1 A 2 ’ 2 ~ ’ ’ ’ 2 N
toa do M(-1; 5) va truc tam H(é; 1). Tim toa do cua cdac dinh B, C va tinh ban kinh cua duong
tron ngoai tiép tam gidc ABC.
o Néu M khémg la trung diém canh BC chang han Mla trung diém canh AC.

Bai toan 111. Trong mdt phang Oxy cho tam gidc ABC c6 dinh A2;3), trung diém canh AC ¢
toa do M(4;1) va truc tam H(2;1). Tim toa do cua cdc dinh B, C va tinh ban kinh cua duong tron
ngoai tiép tam gidc ABC.

2.4 Baitoan AGO

A X N . - N N . X N 2 N . ~ S - 2 el 2—> A
That chat bai toan nay la bien hinh cua bai toan AHO bang cach su dung HG = §H O ta quy vé
bai toan AHO
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N e , o I ., ~ 2 A 8 1 N N
Bai toan 112. Trong mat phang Oxy cho tam giac ABC co dinh A(2;3), trong tam G(g; 5) va va
tam duong tron ngoai tiép K (3;0). Tim toa dé ctia cdc dinh B, C.

2.5 Baitoan AIO

Bai toan 113. Tam gidc ABC c6 tdm duong tron noi tiép 1(4;5), tam duong tron ngoai tiép 1 (6;6),
dinh A2;3). Tim toa do cdc dinh B, C.

2.6 Baitoan HMD

Bai toan 114. Trong mdt phdng toa dé Oxy, cho tam gidc ABC c6 duong cao AH, trung tuyén CM
va phan gidc trong BD. Biét H(—4;1), M(%; 12) va BD co phuong trinh x+y—5=0. Tim toa do
dinh A cua tam gidc ABC.

(Trich deé thi thit THPT Hdu Loc 2, Thanh Hoa, nam 2013)

N , o 2 ) A A . 2 , « A2 9 3 N
Bai toan 115. Trong mat phang voi hé toa do Oxy, cho tam giac ABC co diem M (—5; 5) la trung
diém ciia canh AB, diém H(-2: 4) va diém I(-1; 1) lan luot la chan duong cao ké'tir Bva tam duong
tron ngoai tiép tam gidc ABC. Tim toa doé diém C.
(khoi D 2013)
MO0 réng bai todn HMD?

Bai toan 116. Cho tam gidc ABC c¢6 H la chdn duong cao, D la chdan duong phdn gidc, M la trung
diém mot canh. Cho toa dé cu thé cdc diém M, D, H, hdy xdc dinh toa do 3 dinh ciia tam gidc?
Cdu trd 10i la tity vao vi tri cdc diém ma ta cé thé gidi duoc hodic khong gidi duoc. Cu thé:

Bai toan 117. H, D thudc cung mot canh va M thudc canh khdc. Pdy la bai todan tuong tu nhu
bai D-2013.

Bai toan 118. M, D thudc cung mét canh va H thudc canh khdc.
Loi gidi:
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Khi H,M,D cung thudc mot canh thi nhu trén da noi, bai toan khong gidi dugc. Nhung trong
truong hop ddt biét ta van co thé gidi duoc, chang han nhu sau:

Bai toan 119. Cho tam gidc ABC vuéng tai A. Chdn dudng cao, phdn gidc, trung tuyén xudt phdt
tix A lan luot la H(1;1), D(3;1), M(6;1). Tim toa do A, B, C, biét A c6 tung do duong. Loi gidi:

D M
Tacé /Ay=/DAB- /A = /DAC—/ACB=/DAC— /A, = /As. Nén AD la phdn gidc géc / HAM

( hodc do M la tam duong tron ngoai tiép tam gidc ABC nén AH, AM ddng gidc hay AD la phadn
gidc goc /HAM ). Do do
AH _HD 2
AM  MD 3
Tac6BC:y=1, AH:x=1, A(;a), a>0. Thé thi
D)o 9(@a-1)?=4(25+(a-1?%) e a=1+2V5.
Do dé A(1;1+2V/5). Buong tron ngoai tiép tam gidc ABC c6 phuong trinh
(S): (x—6)* + (y - 1)* = 45.
Vi B, C la giao diém ctia BC v6i (S) nén toa dé ciia B, C la nghiém ctia hé
(x—6)2+(y—1)?%=45 x=6-3V5 . |x=6+3v5
o hodc
y=1 y=1 y=1

Do do B(6-3v/5;1), C(6+3v5;1) hodc B(6+3v/5;1), C(6—3v5;1).

Group: www.facebook.com/groups/moingaymottinhchat/ 85



86

Facebook: V6 Quang Man



Chuong 3

GIAI DE THI THU THONG QUA PHAT HIEN
TINH CHAT

Bai toan 120. Cho hinh chii nhdt ABCD c6 diém A(-3;1) va C thudc duong thci?ngd :x—2y-5=0.
biém E la giao diém thit hai ciia DC va duong tron tam B bdn kinh BD(E khdc D). Hinh chiéu
vuodng goc ctia D xuong BE la diém N (6;—2). Tim toa d6 diém B va C.

Loi gidi:

Bai toan 121. Tam gidc ABC vudng tai A, B(-3;1), diém C thudc duong thang d : x+2y—-1=0,
diém D doi xiing v6i B qua trung diém AC, diém E doi xiing v6i D qua C, diém H(15—3 g) la hinh
chiéu vuéng goc ciia E trén AD. Tim toa dé cdc diém A, C.

Loi gidi:

Goi M la giao diém ctia BC v6i EH.

e Ta co0 AB | EC, AB = CD = EC, ZABD = 90° nén tu gidc ABEC la hinh chi nhdt. Suy ra
/BEC =90°. Piém C la trung diém ciia ED va CM | HD nén CM la duong trung binh clia
tam gidc EDH. Do dé M la trung diém ciia EH. Lai ¢c6 EH 1 BC nén E va H doi xiing qua
BC.Suyra /BHC = /BEC = 90°.

— 28 4\ — 8 9
e Ced=>C(1-2c;c), BH= (—;—),HC: (—20——;6——).
55 5 5

BH 1 HCoBH-HC=0< —13c—13=0< c=—1.
Do dé C3;-1).

, N o o« A2 2 s . A 9 3 o« A2
e TacoBC:x+3y=0,EH:3x—y—-6=0. M la giao diém cua EH voi BC nenM(g;—g).DZem

M la trung diém ciia EH nén E (1;-3), diém C la trung diém ctia ED nén D(5;1).
e Diém F la trung diém BD nén F(1;1), F la trung diém AC nén A(-1;3)

Vay A(-1;3), C(3;-1).

Tinh chit 43. Cho tam gidc ABC vuéng tai A, c6 AD la duong cao. M la trung diém AD. Goi
E la diém doi xving ciia B qua A. Khi d6 EDLCM.
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Loi gidi:

/ ;

A

Goi N la trung diém BD. Khi dé dp dung tinh chat hinh chit nhdt tong qudt ta c6 CMLAN. Vi
AN la duong trung binh ctia tam gidc EBD nén ED | AN suy ra CM 1ED.

Bai toan 122. Tam gidc ABC cdn tai A, diém A thudc duong thang d :3x—5y+15=0, D la trung
diém ctia BC, E la hinh chiéu vuéng goc ctia D trén AC, F(7,-3) la trung diém ctia DE, duong
thang BE :2x -9y —36 =0. Tim toa do cdc dinh ctia tam gidc ABC.

Lo gidi:

Ap dung tinh chat ta c6 AF 1 BE.
Puong thang AF qua A vudng goc vii BE nén cé phuong trinh AF : 9x+2y 57 =0. A la giao diém
cua d vdi AF nén A(5;6). Ta co

BE: x=9¢
y=-4+2t.

Dié;?iEEBE:E(Qe;—4+26), AE= (9e—5;2e—10), FE= (9e—7;2e—-1). Ta co
— 9
AE-FE=0s%ce¢ec€ {1;—}.
17

Truong hop 1: e = 1. Ta c6 E(9;-2) = D(5;-4). Ttz do co BC : y = —4. Do do B(0; —4) va C(10;—4).

N 9 . 81 50 157 52 N ,
Truong hop 2: e= —. Ta co E(—;——) = D(—;——). Twt do co BC : 77x+ 36y —601 = 0. Do do
: 17 17 17 17 17
149 314 . 165 622
(12,228 [ 155,92).
17 153 17 153

Bai toan 123. Cho tam gidc ABC cdn tai A. Goi H la trung diém BC,D(2;-3) la hinh chiéu ciia
H lén AC, M la trung diém HD va I(?; —15—3) la giao diém ctia AM va BD. buong tho“;ng AC ¢o
phuong trinh x + y+1=0. Tim toa do cdc dinh ctia tam gidc ABC.

(Tinh Gia lan 1)
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Loi gidi:

Bai toan 124. Trong Oxy cho tam gidc ABC cdn tai A. Goi H la trung diém ciia BC, D la hinh
chiéu ctia H lén AC. Goi E la trung diém ctia HD. Tim toa do cdc dinh ctia tam gidc ABC, biét
AH = BC,D(1;1), xy > 2 va duong thang AE: x+y—-3=0

(chuyén Huynh Man Pat lan 1)

Tinh chét 44. Cho tam gidc ABC ndi tiép duong tron (O). Phdn gidac AD cdt (0) tai K. Khi
do EC la tiép tuyén ctia duong tron ngoai tiép tam gidc ADC. Hay KCLPC, 6 ddy P la tam
ngoai tiép tam gidc ADC.

Loi gidi:
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Ta c6 Z/KCD = /ZDAB = /DAC do dé KC la tiép tuyén ciia duong tron ngoai tiép tam gidc ADC,
suyra KCLPC.

Bai toan 125. Tam gidc ABC ndi tiép duong tron (S) co tdm 1(3;4), phadn gidc trong goc A cdat BC
va duong tron (S) lan luot tai D va E (E khdc A), diém ] (13—4; 13—7) la tdm duong tron ngoai tiép tam
gidac ACD,CE:x-2y-5=0. Tim A, B, C.

Dinh Iy Brocard: Cho ti¥ gidc ABCD c6 cdc cip canh dbi khong song song noi tiép dudng
tron tim O. Goi M, N, P 1an Iudt 1a giao diém ctia AC va BD; AD va BC; AC va BD. Chitng minh
rang O la truc tim tam giac NMP.

Loi gidi:

'\

Goi K la giao diém (ABM) va (CDM) Vi P nam trén truc dang phuong ciia 2 duong tron nay nén
P.K, M thdng hang. Xét tit gidc OADK c6: ZAKD = /AKM+ /MDK = ZABD + /ACD = /AOD Nén
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OADK la tit gidc néi tiép, tuong tu véi OKCB Suy ra O,K, N ciing thang hang (cung nam trén
truc dang phuong ctia (OAD) va (OBC)). Mdt khdc: /PKN = /PKD + /DKN = /MCD + ZOAD =
/ABM + Z/OAD = ZAKM + /AKO = ZOKP Suy ra ONLMP. Hoan toan tuong tu ta chiing minh
dugc OPLMN. Suy ra O la truc tam tam gidc MNP. O
Cach 2: Dung cuc va doi cuc.
Chii y MP la duong doi cuc clia N doi v6i (0). Nén MPLON. Ta c6 hé qud sau:

Tinh chat45. Cho AABC véi cdc duong cao AD, BE, CF cdt nhau tai H. Goi M la trung diém
BCvaN=EFnBC Khido NH L. AM hay H la truc tam tam gidac AMN.

Loi gidi:

cach 1: hé qua dinh ly Brocard.

, . 2 N .2 . 2 < < < AH HM
cach2: Goil, ] lan luot la trung diém AH, HM Goi (w1), (w2) lan lugt la duong tron (I’T)’ d, T)

vi (NDBC) = -1 va M la trung diém BC nén ND.NM = NB.NC = NE.NF do d6 N thudc truc dang
phuiong cud (w,) vdi (wz) ma H = ()N (w2) = NH 1L 1J= NH L AM O

Cach 3: Chiing minh tii gidc FEMD ndi tiép, N, H thudc truc dang phuong clia duong tron
duong kinh AM va duong tron duong kinh BC do do NH1AM.

Bai toan 126. Trong mdt phcfng Oxy cho duong tron (S): (x —5)2 + (y —3)? = 5. Tit diém M(3;0) ké
cdc duong thang d, va d,.Puong thang d, cat (S) tai hai diém A va B; duong thang d, cdt (S) tai
. A2 N A - 2 2 -, ., . X 33 8 A N 2
hai diém C va D. Tim toa do cdc dinh cua tii gidac ABCD biet E(7; —?) thuoc duong thang AC;
F(~1;0) thudc duong thang BD.
Loi giai:
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buong tron (S) ¢6 tam K (5;3) va bdn kinh R = v/5. Nhdn xét M, E, F nam ngoai duong tron (S).

Bai toan 127. Cho AABC vdi cdc dudng cao AD, BE,CF cdt nhau tai H. Goi M la trung diém BC
N <. .2 N 65 7 . .. z R
va N la giao diém EF va BC. Cho C(5; —4),N(—?; 5) va duong thang AM :9x—y—-3 =0, H thuoc
duong thangd: x—37-3=0. (suu tam trén face)

Bai toan 128. Cho tam gidc ABC duong cao AP va BQ cdt nhau tai H.PQ va cat duong thang AB
tai T tim toa do A; B biét C(5;3).M la trung diém ctia AB, M(3; 1) T(~1;3).

Loi gidi:
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Ap dung tinh chat trén ta suy ra MHLCT hay H la truc tam ctia tam gidc CTM. Do dé H(1;3).
Goi E la diém dbi xiing clia H qua trung diém M. Khi dé E(5;-5). Goi K la trung diém CE suy ra
K(4;0) va K la tam duong tron ngoai tiép tam gidc ABC. Puong tron ngoai tiép tam gidc (ABC) :
(x —4)% + y2 = 26, duong thang TM di qua T, M c6 phuong trinh TM : x+ y = 2.

(x—4)2%+y*>=26

Vdy toa doé B, C la nghiém cua hé
x+ty=2

Hé qua 4. Cho duong tron (0).M la diém nam ngoai duong tron (0). T M ké hai cdt tuyén
MAB,MCD. Gid sit AD,BC cdt nhau tai N. Qua N ké duong thang vuéng goc véi MO cdt
duong tron tai E,F. Khi d6 ME, MF la hai tiép tuyén ctia (0).

Loi gidi:

Gid st AC cdt BD tai P. Chii y theo dinh ly Brocard ta c6 EF di qua P.
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Hé qua 5. Cho diém M nam ngoai duong tron (0). Tt M ké cdt tuyén MAB. Tii A, B ké hai
tiép tuyén cat nhau tai P. Qua P ké duong thang vudng goc véi MO cdt duong tron tai hai
diém E, F. Khi dé ME, MF la hai tiép tuyén clia (O).

94

Loi gidi:
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Cach 2: Tit M ké hai tiép tuyén ME, MF dén dudong tron (0). Ta c6 EF la duong dbi cuc ctia M
va AB la duong dobi cuc ctia P. Do AB di qua M nén theo dinh ly La Hire ta c6 EF di qua P. Ma
duong doi cuc clia M vudng goc véi OM. vdy néu tit P ké duong thang vudng goc véi OM va cdt
(0) tai E, F thi ta c6 ME, MF la tiép tuyén ciia (O).

Bai toan 129. Trong mp toa do Oxy cho duong tron (T) : (x—1)2+ (y— 1) = 5 v6i tam I va diém
A4,5). Tit A ké duong thang cdt (T) tai 2 diém B, C. Tiép tuyén tai B,C cdt nhau tai K. Qua K ké
duong thang vudng goc voi 1A cdt (T) tai E, F. Xdc dinh toa d) E, F.

Bai toan 130. Cho ti¢ gidc ABCD ndi tiép duong tron cé ZA = 90°. Puong thang AB cdt duong

z . 11 N N z 4 N z . . IS . A2
thang CD tai E(—? ;—3) va duong thang AD cat duong thang BC tai F. Goi M, N la trung diem
AC,BD. Puong cao ha tu M cua tam giac MEF co phuong trinh d :10x+48y+5=0 va P(Z; -1) la
trung diém MN, x, <0. Tim toa do A, B,C, D.

Loi gidi:

Bai toan 131. Trong Oxy cho tam gidc ABC. Goi M, N la tiép diém clia tiép tuyén tic A dén duong
tron duong kinh BC. Tim toa do truc tam H, biét phuong trinh duong cao AH: x—2y—-1=0 va
duong thang MN : 2x +3y +5=0.

(Suu tam trén face)

Loi gidi:
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Chii ¥ bai nay la hé qud ciia cdc tinh chdt trén va MN di qua H. Do d6 Toa do ciia H la nghiém
cua hé

2x+3y+5=0
< H(-1;-1).
x—-2y-1=0

Tinh chét 46. Cho tam gidc ABC khoéng can tai A cé phan gidc AD.M la trung diém BC.
Duong tron ngoai tiép tam gidc ADM cdt AB, AC lan luot tai E, F. Khi do:

1. BE=CE

2. Goi N la trung diém EF. Ta c6 AD | MN.

Loi gidi:
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Khong mat tinh tong qudt ta gid sit AB < AC.

1. Theo tinh chat phuong tich ta cé BE.BA= BD.BM, CD.CM = CE.CA va theo tinh chat duong

~ .. AB AC _ . .. x4«
phan giac BD-CD' Tu day de dang suy ra BE = CF.

2. Kéo dai MN cdt AB, AC tai P,Q. Goi K la trung diém BF. Theo Thalet dé dang thdy tam gidc
A . N . .. A . N A
MKN cdntaiK va/MKN =180°-Z A, do dé tam gidc PAQ cdn tai A va / AQP = 45 =/DAC.
Vdy AD | MN.

Bai toan 132. Cho tam gidc ABC, dinh B(-3;4) duong thang AC: 2x+y—10=0. Goi D, M lan luot

la chan duong phan gidc ti A ctia tam gidc ABC, trung diém ctia BC. Puong trong ngoai tiép tam

gidc ADM cdt AB, AC tai E,F. Trung tuyén ké tit M ctia tam gidc MEF la x—1=0. Tim toa dé cdc

dinh A,B,C (K2pi lan 4)
Loi giai:
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Theo tinh chat ta (AB, MN) = (MN, AC) va AB khong song song véi MN. Nén dé dang viét duoc
phuiong trinh duong thang AB : 2x — y+2 = 0.. Toa do ciia A la nghiém clia hé

2x+y—-10=0
< A(2;6)
2x-y+2=0

Goi C(c;10—2¢) thudc AC vi trung diém M ciia BC thuoc x—1=0 nén C(5;0).

Tinh chit47. Cho tam gidc ABC vudng tai C c6 duong cao CE. Tiép tuyén tai A, C cit nhau
tai D. Khi do

1. BD di qua trung diém F ctia CE.

2. Gid s1t AC cdt DM tai K va BD cat duong tron ngoai tiép tam gidc ABC tai P # B. Ta c6
bon diém C,F,K, P ni tiép duong tron.

Loi gidi:
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1. Dung Thalet va tinh chat tiép tuyén. Dung tiép duong tron tai B cdt CD tai J. Ta c6
EF _EB CJ] JB CF _CF
AD AB D] DJ DC AD’
Viy CF = FE, hay BD di qua trung diém ciia CE.

2. Déthdy AP1DP va AK LDK nén tii gidc ADPK ndi tiép. Suyra /KPF = /KAD = / ACE(doAD |
CE) do dé tii gidc KPCF noi tiep.

Chii ¥ ta c6 thé chitng minh DB qua trung diém CE thong qua 2. nhu sau: Thét vdy do tii gidc
KPCF néi tiép nén /FKC = Z/BPC = /BAC nén KF | AB ma K la trung diém AC nén F la trung
diém CE.

Bai toan 133. Trong mdt phang toa dé Oxy cho tam gidc ABC vudng tai C noi tiép duong tron
tam I, chan duong cao ha tit dinh C la diém H. Tiép tuyén cia duong tron (I) tai A,C cdt nhau

< z ¢ . n . ap % 112 1 <
tai M, duong thang BM cat CH tai N. Tim toa do cdc dinh A,B,C biet H( ?),N(?g; g) va diem

g;
5 A N 2
P(0; —5) thuoc duong thang AC
Ddp s6 A(-3;-4), B(2;6) va C(5;0).

Bai toan 134. Trong Oxy cho tam gidc ABC vuong tai C néi tiép duong tron (T) ¢6 tam 1(2;1) va
H la binh chiéu vuéng goc ciia C lén AB. Goi K la trung diém ciia CH. Tiép tuyén ctia (T) tai A,C
cdt nhau tai M. Phuong trinh duong thang MK :27x+14y-93=0 va B € x+2y+1=0. Tim toa do
cdc dinh ctia tam gidc ABC.
(Chuyén Ha Long lan 1)
Téng quat ta c6 tinh chit manh nhu sau.
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Tinh chét 48. Cho tam gidc ABC néi tiép duong tron (0) vdi duong cao AD. Goi M la trung
diém ctia BC, gid sit N la diém doi xiing ciia M qua O. Puong thang qua A vuong géc AN
cat duong thang qua B vudng goc vdi BC tai D. Khi dé ta c6 PC di qua trung diém ctia AD.

Loi gidi:

Dung duong kinh AA', khi do ANA'M la hinh binh hanh nén AAM_LAP. Chu y ABLBA' nén
ABAP ~ ABA'M. Goi B' la diém dbi xiing clia B qua P. Ta suy ra ABAB' ~ ABA'C hay B',A,C
thang hang. Trong tam gidc BCB' ¢6 CP la trung tuyén ma AD | BB' nén CP di qua trung diém
AD.

Bai toan 135. Trong mdt phang toa do Oxy cho tam gidc nhon ABC néi tiép duong tron tam
1(-2;1), goi H(-1;-1) la chdn duong cao ha tit dinh A, va M la trung diém canh BC, N la diém doi
xiing ctia M qua I. Puong thang qua A vuéng goc véi AN cdt duong thang qua B vudng goc véi
BC tai D, duong thang CD cdt AH tai diém E(0;2). Tim toa do cdc dinh tam gidc ABC biét B ¢
hoanh do duong.

Tinh chat49. Cho tam gidc ABC vudng tai A néi tiép duong tron (0). Puong cao AH, duong
tron tdm A bdan kinh AH cdt (0) tai E,F. Goi I la giao diém ctia AH va EF. Khi dé I la trung
diém AH.

Loi gidi:
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Tinh chét 50. Cho tam gidc ABC néi tiép duong tron (C) c¢é tam O. Puong phdn gidc goc A
cat duong tron (C) tai diém thit hai la D, goi M la trung diém AD, duong tron qua A, M, B
cat AC tai E, DK la duong kinh ctia duong tron (C). Chiing minh EK LAC.

Loi gidi:
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Tinh chat51. Cho tam gidc ABC néi tiép duong tron (0).M la diém trén cung BC. Goi P,Q, R
lan luot la dnh clia M qua cdc canh AB, AC, BC. Khi dé

1. PQ,R thang hang.

2. PQ di qua truc tdm H ctia tam gidc ABC.

Loi gidi:

Tinh chit 52. Cho tam gidc ABC vuong tai B. Puong cao BH, M la trung diém BC. Qua B
ké duong thang vuong goc vdi AM va cdt AM tai D. Khi dé BD la phén gidc ciia géc Z HDC.

Loi gidi:
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Ta c6 tii gidc AHDB néi tiép nén /HDA= /HBA=/ACB (1) do dé tii gidc HDMC ciing noi
tiép. Suyra /MDC=/MHC=/MCH (2) (do HM la trung tuyén ctia tam gidc vuéng BHC). Tt
(1),(2) suyra/HDA=/MDC do doé BD la phdn gidac goc /MDC.

Cach 2:

Kéo dai AD cdt duong tron ngoai tiép tam gidc ABC tai K. Khi dé BD || CK vi cling vuéng goc
v6i AK, do M la trung diém BC nén BDCK la hinh binh hanh. Suy ra /CDK = /DKB = /C =
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/ABH = / ADH suy ra diéu phdi chiing minh.

Bai toan 136. Cho tam gidc ABC vudng tai C(2;2) noi tiep duong tron tam (I). Tiép tuyén tai A
cdt BC tai D, duong thang qua A vuéng goc DI cdt DI tai H. Biét AH: x—y—2=0. E(1;0) thudc
HB va xg <0. Tim toa do A, B. (K2pi lan 1)

Tinh chat53. Cho tam gidc ABC v6i AH la duong cao. I la diém tity y trén AH.BI cdt AC tai
Q, CI cat AB tai R. Chiing minh AH la phdn gidc /RHQ.

Loi gidi:
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Cach 1: Truong hop tam gidc ABC can tai A la hién nhién. Khong mdt tinh tong qudt ta gid sit
AB < AC. Boi B' la diém doi xiing clia B qua H. HQ cdt AB' tai E. Goi R' la doi xiing clia E qua AH.
Ta sé chitng minh R’ trung R. Dé thdy AH la phan gidc goc /R'HQ. AP dung dinh ly Menelauyt
H_B/g E4 _ 1 Tue do suy ra EgR’A
HC QAEB HC QAR'B
dinh ly ddo ctia Ceva ta suy ra AH,BQ,CR’ dong quy suy ra R trung R'. Suy ra diéu phdi chiing
minh.

cho tam gidac ACB' cho 3 diém H,Q,E ta cé:

=—1. Theo

Cach 2: Qua A ké duong thdang song song véi BC cdt BI,CI tai D,E. Pung dinh ly Ceva trong
tam giac ABC suy ra AD = AE. Do do AH la phan gidc Z/RHQ.
Chil y ta c6 thé chitng minh bang cdch diing so cap nhu sau:
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Qua I ké duong thc“;ng song song voi BC cdat AB, AC,RH,QH tai FR,E,N, M. Ta co

IN CH IM BH
IF CB'IE BC

.. IF IE . . A N .
Chuyﬁ T dodotacoIM=IN.DoMILMN nén MI la phan giac ZQHR.

Bai toan 137. Trong mdt phdng toa do Oxy cho tam gidc nhon ABC c6 chdn duong cao ha ti
dinh A la diém H(2;-1). Goi I la diém trén doan AH, dudng thang CI cdt AB tai diém P(~2;2) va
duong thang BI cdt AC tai diém Q(2;2). Tim toa do cdc dinh A, B,C biét dinh B ndm trén duong
thang x+y+8=0. A(~1;5), B(~4;-4), C(4;0).

Loi gidi:
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Ap dung tinh chdt ta cé AH la phan gidc trong géc /PHQ va BC la phan gidc ngodi clia / PHQ.
AH:2x+y-3
BC:x-2y-4=0

x—-2y—-4=0
{ y < B(—4;-4).

Ta co phdn gidc trong va ngoai cia /PHQ co phuong trinh . Do do toa do6 B

la nghiém cua hé

x=y+8=0
buong thang BP di qua B, P ¢6 phuong trinh BP:3x— y+8 = 0. Do do toa diém A la nghiém ciia
hé

{3x—y+8:0
o A(-1;5).

2x+y-3
buong thang AQ di qua A, Q c6 phuong trinh AQ : x+ y—4=0. Toa dé C la nghiém ctia hé
X+y—-4=0x-2y—-4=0< C(4;0).
Bai tap tuong tw

Bai toan 138. Cho tam gidc nhon ABC duong cao AD. Trén canh AD ldy diém E. Puong thang

24 87 223 164 246 469

BE, CE cdt AC, AB tai H,G. Tim toa dé cdc dinh tam gidc ABC bletD(— —), H(—; —),G(—; —)
65 65 49 " 49 109 109

vaBex+y-2=0.

Tinh chit 54. Cho hinh vuong ABCD.M, N lan luot trén duong thang BC, BD. Khi dé tam
gidc AMN vuong tai N khi va chi khi bon diém A, B, M, N noi tiep duong tron. Ti do suy ra
tam giac AMN vuong can tai N.

Loi gidi:
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Bai toan 139. Trong mdt phd?ng voi hé toa do Oxy, cho hinh vuong ABCD, diém M(5;7) nam
trén canh BC. Puong tron duong kinh AM cat BC tai B va cdt BD tai N(6;2), dinh C thudc duong
thangd:2x—y—17=0. Tim toa do cdc dinh ctia hinh vuéng ABCD, biét hoanh do dinh C nguyén
va hoanh dé dinh A bé hon 2.

Tinh chét 55. Cho tam gidc ABC néi tiép duong tron tam O. Goi M la trung diém ctia BC.
Ldy N doi xiing v6i M qua O, K la hinh chiéu clia A lén BC. Puong thang qua A vuéng goc
v0i AN cdt duong thang qua B vudng goc vdi BC tai D.CD cdt AK tai E. Khi do

1. DM || AC.

2. E la trung diém clia AK.
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[ Tinh chit 56.

Loi gidi:

Bai toan 140. Trong mdt phang véi hé toa dé Oxy, cho tam gidc ABC c6 trong tam G thudc duong

. 11)?
tron (C) : X_E +
A(2;-1), B(6;1).

2> 10 . . N 2 P
y—g) =5 va truc tdam H thuoc duong thang x—3y—1=0. Tim C, biet

[ Tinh chit 57.

Loi gidi:

Bai toan 141. Trong oxy, cho hinh vuéng ABCD. Trén tia doi cia tia DA ldy diém P sao cho goc
ZABP =60°. Goi K; M(1;2); N(1;1) thi tu la trung diém ctia BP;CP va KD. Tim toa dé dinh D.

Loi gidi:
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Loi gidi:

AK=BK=KB
ZABP =60°
/AKD=/NKM=/KNM=75° = AKNM can tai M.

Xét AABP co { — AABK déu Suy ra AK = AD = AADK can tai A =

o | km=EE
- Mat khdc ta co 2 — KM=4F
AK=AB=BC

- Chiing minh AK||MN

- Cong viéc dén ddy co thé gidi quyét theo hudng sau + Viét phuong trinh DK + Tham s6 héa
K. C6 MK = NK suy ra toa do K va suy ra toa dé D (N la tung diém DK)

Tinh ch4t58. Cho tam gidc ABC noi tiép duong tron (0) va ngoai tiep duong tron I. Puong
kinh AD, BI cdt (0) tai E.AE cdt CD tai K. Khi d6 tii gidc AICK ndi tiép duong tron tam E.

Loi gidi:
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Cdc em xem lai tinh chdt cii da chitng minh duoc EA = EI = EC suy ra E la trung diém AK. Do d6
EA=EI = EC = EK, vdy tii gidc AICK ndi tiép duong tron tam E.

Bai toan 142. Cho tam gidc ABC néi tiép duong tron (0) va ngoai tiép duong tron I1(1;1). Puong
kinh AD, BI cdt (O) tai E.AE cdt CD tai X(—2;4). Gid st C(~2;2). Tim toa d6 dinh A, B.
(Vted lan 1)

Loi gidi:

Duong tron ngoai tiép tam gidc ICX c6 phuong trinh x*+(y-3)? = 5. Ap dung tinh chdt ta suy ra
E la tdm ngoai tiép duong tron ngoai tiép tam gidc ICX, do d6 E(0;3) va A(2;2) vi E la trung diém
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AX. Buong tron noi tiép (I) : (x—1)%+ (y—1)? = 1. Va dé dang tinh duoc AB: x=2,BC :3x+4y—2=0.
Suy ra toa do B la nghiém cua hé

x=2
< B(2;-1)
3x+4y-2=0

Tinh chét 59. Trong mdt phang toa do Oxy cho tam gidc ABC c6 truc tam H, tam duong
tron ngoai tiép 1. Goi K la trung diém AH, duong thang qua K vuéng goc BK cdt AC tai P.
Gid sit AH cat (I) tai E. Khi do

1. BELEP.

2. PI la trung truc ctia AE.

Loi gidi:

1. Ha duong cao BF. Ap dung cdc tinh truéc, ta chii y H va E déi xiing nhau qua BC va tam
gidc AKF cdn ta K nén ta co

/EBF =2/EBC=2/EAF = ZEKF

Do dé tit gidc EBKF ndi tiép. Ma tit gidc BKFP ciing noi tiép nén nam diém B, K, F,P,E nam
trén mét duong tron duong kinh BP. Vidy /BEP =90° bay BELEP.

2. Chuy /EBF =2/EAP va /EBF + /APE =180°. Do d6 /EAP = /EAP hay tam gidc APE cdn
tai P. Vi vdy P ndm trén trung truc clia AE, mdt khdc I cling nam trén trung truc AE. Suy ra
IP la trung truc cua AE.
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Bai toan 143. Trong mdt phdng toa dé Oxy cho tam gidc ABC ¢6 truc tam H, tdm duong tron
. e A 1 3 . N o« A2 N 2 A , < . .2 2
ngoai tiep I (5; 5). Goi K la trung diem AH, duong thang qua K vuong goc BK cat AC tai P. Gia su

13 3 A s gz
B(-2;-1), P(E; 5). Tim toa do cdc dinh A, C.

Vied lan 2

Loi gidi:

Ap dung tinh chdt trén ta c6 E nam trén duong tron duong kinh BP va do IP la trung truc clia
AE nénIP | BC.
buong tron duong kinh BP co phuong trinh

22, 1o
(x 25) +(y 4) =5.

Puong tron ngoai tiép tam gidc ABC ¢ tam I, bdn kinh IBI c¢6 phuong trinh

(k=4 (-2 = 2
2 TV T
2 1
. ] (x===)*+(y->)*=5
Toa do clia E la nghiém ctia hé P 4, e E(1;-2)

_ )2 __2:_
(x 2)+(y 2) >

Puong thang BC qua B song song vdi IP nén cé phuong trinh y = —1. Toa d6 C la nghiém ciia
hé
1 3 25
(x= 2P+ (-5 =—
2"V T2 sceeoy
y=-1

buong thang AE di qua E va vuéng goéc BC nén co6 phuong trinh x = 1. Toa dé ctia A la nghiém

cua hé

(x 1)2+( 3)2_25
2 y 2 2 < A(1;5)
x=1
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Tinh chat 60. Cho tam gidc ABC vuong tai A véi duong cao AD. Goi I,],K lan luot la tam
noi tiép cia cdc tam gidc ABC, ABD, ACD. Khi dé

1. CILAI,BILAK,AILK] hay I la truc tdm tam gidc AK] va A la truc tam tam gidc K1].
2. Tam P duong ngoai tiép ctia tam gidc AKJ] nam trén AD.

3. HaIL vuéng goc xuong BC. Ta cé LK = LI = L] va tam gidc KLJ] vuong can tai L, suy ra
bon diém K,D,L, ] noi tiép va PKL] la hinh vuéng.

Ny e 2o
Loi giai:
C
~ — =X E
e
/ N\
/ e A D
— —
— 7 ~ |
s =~ X
2\ / N~ B F
Ve \ / ~ N\ \
/ 7
/N P \ N
// A ) N
/ / \ \\ \
/ / \ \
I ! \ ' \
’ P | I J | |
\ \ | ] I |
\ \ ! I , /
\
\ \ / , 7
\ / /
\ N /
\ / /
\ N \ v
/ y 4
\ N N
7/
AN ~ N 7 - P
N \\ ~ - ~ B
~ /’y\ -

51 % /B . < gz
1. Déthay /KAD = /ZIBA= - dodoBILAK. Tuong tu CILA]J. Tu do suyra AILK].
2.

3.

N , ., N . . < < . 1 5 4 4 BN
Bai toan 144. Cho tam giac ABC vuéng tai A co AH la duong cao. Goi I(g; 5)’](_1; 1),1((5; §) lan
luot Ia tam dudn tron néi tiép cdc tam gidc ABC, ABH, ACH. Tim toa do A, B,C.

7

Tinh chit 61. Cho tam gidc ABC néi tiép duong tron tam K. Cdc phdn gidc trong, ngoai
ctia géc /A cdt canh BC tai D, E sao cho Ad = AE. Khi do

1. AK || BC.
2. Ha AH vuéng goc BC, ta co AKMH la hinh chii nhdt.

3. Dung AN la duong kinh. Ta co tii giac ABCN la hinh thang can.
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Loi gidi:

Goi M la trung diém BC. F la chinh gid cung BC khéng chita A. Ta c6 A, D.F thang hang. Dung
FJ la duong kinh. Do tam gidac ADE vuéng can tai A nén tam gidc JME cung vudng can tai M.
Suy ra AKLMK, mdt khdc KKLBC. Do do AK | BC hay AKMH la hinh chii nhdt. Vi ABCN ndi
tiép duong tron, c6 hai canh AN || BC nén ABCN la hinh thang can.

Bai toan 145. Cho tam gidc ABC néi tiép duong tron tdm K bdn kinh R = 2+/5,BC = 4. Cho
A(2;3),BC || d: y = —1. Cdc phdn gidc trong, ngodi ctia géc / A cat canh BC tai D, E sao cho AD = AE.
Tim toa do cdc dinh B, C, biét xg > 0.

Loi gidi:

Tinh chét62. Cho hinh vudng ABCD, trén canh AC lay diém M, N sao cho AC = 4AM =3AN.
Puong tron ngoai tiép tam gidc BMN cdt canh AB tai K. Khi d6 BK = 5AK.

Loi gidi:
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Bai toan 146. Cho hinh vuéng ABCD, trén canh AC ldy diém M,N sao cho AC = 4AM = 3AN.
N N P .- ~ N 2 7 2 25 A , 2
Puong tron ngoai tiep tam giac BMN co phuong trinh: (x+1)+ (y— 5) =7 Tim toa do cdc dinh

hinh vuéng, biét x¢c > 0.

Tinh chit 63. Cho hinh chit nhdt ABCD co M, N la trung diém AD, CB. Trén tia doi DC lﬁy
diém E bat ky. Kéo dai EM cdt AC tai E. Khi dé NM la phdn gidc ctia Z/ENF.

Loi gidi:
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Tinh chit 64. Cho ram gidc ABC néi tiép duong tron (O) c6 cdc duong cao BD,CE. Phan
gidc trong /CHD cdt AB, AC tai Q, P. Pudng tron ngoai tiép tam gidc APQ cdt (O) tai K. Khi
do nam diém E, K, E, H, D noi tiép duong tron hay HK L AK.

Loi gidi:
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Goi K la giao diém (0) véi duong tron duong kinh AH. Ta sé chiing minh K ciing thudc duong
tron ngoai tiép tam gidc APQ la xong. That vdy dé thay AKEB ~ AKDC , AEHB ~ ADHC va theo
tinh chdt phan gidc trong tam gidc EHB, DHC ta suy ra AKEQ ~ AKDP. Do do A,K,Q, P ni tiép.
Vdy ba duong tron ngoai tiép ba tam gidc ABC, AED, APQ dong quy tai mét diém K hay AK LHK.

Tinh chit 65. Cho tam gidc ABC, trung tuyén AM, duong phdn gidc trong AD. Cho N trén
AD ha NP vudng goc vi AB, trén AM ldy diém Q sao cho PQLAD. Khi dé QN LBC.

Loi gidi:

Kéo dai AD cdt (O) tai K. Ha KE,KF vuong goc voi AB, AC. Theo dinh ly Simson ta co E,M, F

thang hang. Do AD la phdn gidc goc /A nén AKLEM. Hay PN | KE,PQ || EM do do6 theo Thalet
AN AP  AQ

—=—=—_VayQN | MK N1BC.
ta suyra K- AR AM ay QN | hay Q C

Tinh chat 66. Cho tam gidc ABC néi tiép duong tron tam O, chan duong cao AH. Ha BD, CE
vuoéng goc véi AO. Goi M la trung diém ciia BC. Khi do

1. HD1 AC,HE 1 AB.
2. M la tam duong tron ngoai tiép tam gidc HDE.

3.

Loi gidi:
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Bai toan 147. Trong mdt phdng toa do Oxy cho tam gidc ABC c6 3 goc nhon néi tiép duong tron
. . . 2 4 8 4 < s % . . .
tam I co trong tam G(g; 5)' Cho E(1; 1)’F(§; _E) lan luot la hinh chieu vuong goc cua B, C lén Al.

Tim toa dé diém A.

Loi gidi:

Tinh chit 67. Cho tam gidc ABC ndi tiép duon tron (I). Goi D, E la diém dbi xiing ctia I qua
cdc duong thang AB, AC. Khi do

1. BDEC la hinh binh hanh.
2. Goi N la trung diém DE, ta c6 ANMI la hinh binh hanh va ANLDE.

3. Goi F la trung diém MI, ta c6 trong tam G ciia tam gidc ABC nam trén NF sao cho

——

33—
NF = ENG.

Loi gidi:
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1. Ta cé ADBI, AICE la hinh thoi nén dé dang suy ra BDEC la hinh binh hanh.

2. Ta c6 /DAE = 2/BAC = /BIC suy ra hai tam gidc can ADE va IBC bdang nhau. Do do6
AN =IM . . <o . .
ma DE || BC nén AN || IM hay ANMI la hinh binh hanh.

AN1DE

3. Vi F la trung diém IM nén NF cit AM tai G théa man AG = 2GM hay G la trong tam tam
gidc ABC.

Bai toan 148. Trong mdt phang toa do Oxy cho tam gidc ABC c6 trong tdm G(g;O) va co duong
tron ngoai tiép la (C) tam I. Biét rang cdc diém D(0;1) va E(4;1) lan luot la cdc diém doi xing clia
I qua cdc duong thang AB va AC, duong thang BC di qua diém K (2;-1). Viét phuong trinh duong
tron (C).
(Chuyén Vinh 2015 lan 3)
Loi gidi:
Theo tinh chdt trén ta c6 MNCB la hinh binh hanh hay duong thang BC di qua K(2;-1) va
song song véi MN nén BC: y+1=0. Goi N la trung diém DE, khi dé N(2;1). Do G(g;O) va NF =

3— 1 . z . < Sy N <
ENG nén F(3;—§). bPuong thang MF di qua F va vuong goc voi BC nén co phuong trinh MF :
x—3=0. Toa do M la nghiém ctia hé

x—3=0
< M(3;-1).
y+1=0

Do F la trung diém MI nén 1(3;0), bdn kinh R=IA= NM = /5. Vay (C): (x-3)%+y%=5
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Tinh chit 68. Cho tam gidc ABC vuéng tai B, AB = 2BC, D la trung diém ctia AB, E thuéc
doan AC sao cho AC =3EC. Khi do

1. BE la phan gidc goc B.

2. BELCD.

Loi gidi:

Bai toan 149. Trong mdt phdng vdi hé toa do Oxy, cho tam gidc ABC vuéng tai B, AB = 2BC, D

la trung diém ctia AB, E thudc doan AC sao cho AC = 3EC, biét phuong trinh duong thdang CD
16 A s a» . .

x-3y+1= O,E(?; 1). Tim toa do cac dinh tam gidc ABC.

(Tam Pdo lan 1)

Loi gidi:

Tinh chit 69. Cho tam gidc ABC ngoai tiép dudng tron (I) vdi cdc tiép diém ciia cdc canh
BC,CA, AB la D, E, F. Puong thang ID cdt EF tai P. Khi dé AP di qua trung diém M ctia BC.

Loi gidi:
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Qua P ké duong thang song song vdi BC, cdt AB, AC tai N, K. Xét tam gidc ANK c6 IFLAN,IPLNK,IEL.

VA E, P.F thdng hang nén theo dinh ly ddo Simson ta c6 tit gidc ANIK néi tiép, hay /FNI = /EKI.
Do IF = IE nén AIFN = AIEK. Do do IN = IK suy ra tam gidc NIK can tai N co IP la duong cao
nén P la trung diém NK. VAy AP di qua trung diém M ciia BC.

Cach 2: Khong dung dinh ly ddo Simson, ta c6 thé diing cong goc ciing ra.
Ta c6 it gidc IFNP,IPEK néi tiép. Suy ra ZINP = ZIFP = ZIEF = ZIKP do dé tam gidc NIK cin
tai N.

Cach 3: Ding hang diém diéu hoa (tuyét chiéu).

Bai toan 150. Cho tam gidc ABC ngoai tiép duong tron tam 1(1;1) bdn kinh r = 2 va cdc tiép diém
v0i cdc canh BC,CA, AB la D, E, F. Puong thd?ng DI cdt EF tai P. Gid st AP : 2x—y+1=0, truc tim
H(-1;3), trong tam G thudc duong thang d : x—y+2 = 0. Tim toa dé cdc dinh ciia tam gidc ABC.

Tinh chit 70. Cho tam gidc ABC vuong tai A c6 duong cao AH. Trén tia doi HA ldy diém D
sao cho HA=2HD. Goi N la trung diém AC. Khi do

1. BC di qua trung diém DN

2. BDLDN

3. GoiE la trung diém HC. Ta c6 nam diém A, B, D, E, N nam trén mot duong tron.

Loi gidi:
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1. Goi N la trung diém AC, ha NELBC. Noi DN cdt BC tai I. Dé thay NE la trung binh ctia tam
gidac AHC nén NE = HD va NE | HD hay tu giac DHNE la hinh binh hanh. Do do I la trung
diém clia DN va HE. Suy ra BC di qua trung diém DN

2. Do AH =2HD,HE = 2HI nén ADHI ~ AAHE. Suy ra ZIDH = / AEH(1). Mdit khdc AAHC ~
ABHA' nén AAHE ~ BHD do d6 /HAE = /DBH(2). Tit(1),(2) tasuyra /BDH+/HDI = 90°,
Vdy BDLDN.

3. Dé théy nam diém A, B, D, E, N nam trén mot duong tron duong kinh BN.

Bai toan 151. Cho tam gidc ABC vudng tai A c6 duong cao AH. Trén tia doi HA ldy diém D sao
cho HA=2HD. Gid st B(2; —2),D(22—1; —g) va trung diém AC thudc duong thang x—y—5=0. Tim
toado A,C.
(Vted lan 3)
Loi gidi:
Ap dung tinh chdt ta c6 NDLBD nén DN :17x—y—181 =0. Do d6 toa dé N la nghiém ctia hé

< N(11;6).
x=y-5=0

{17xy181 =0
» o« A7 2 - A 43 7 N 2 N 2
Do do trung diém I cua DN co toa do I(Z; Z)' DPuong thang BI : 15x — 35y — 100. Puong thang NE
di qua N va vuong goc voi BI nén co phuong trinh NE:7x+3y—95=0. Do do toa do E la nghiém
cua hé
7x+3y—-95=0 25 5
<>

E(—; 7).
15x—35y —100 22

Group: www.facebook.com/groups/moingaymottinhchat/ 123



N . .. . N 13 N z . .
Puong tron tam gidc DNE c6 phuong trinh (x — ?)2 +(y—2)? = 145. Puong thang DA di qua D va
vubng goc BI co phuong trinh 35x + 15y —330 = 0. Toa do A la nghiém cua hé

13 2 2
(x— )2+ (y—2)2 =145

2 o A(6;8).
35x+15y-330=0

Duong thang AC qua A va vuéng boc BA nén cé phuong trinh 2x+5y —52 = 0. Do dé toa do C la
nghiém ctia hé
2x+5y-52=0

< C(16;4)
15x-35y-100

Tinh chat 71. Cho tam gidc ABC ngoai tiép duong tron (I). Ha AD, BE vuéng goc v6i CI, BI
cat BC tai M, N. Gid sii ND cdat ME tai F. Khi do

1. F la trong tam tam giac AMN.
2. Ti gidc ADIE noi tiép duong tron.

3. HaIH xudng BC. Ta c¢6 H la trung diém MN hay A, F, H thang hang.

Loi gidi:

1. Déthdy D,E la trung diém AM, AN. Do d6 F la trong tdm tam gidc AMN
2. Ti gidc ADIE néi tiép qua don gidn.

3. Vi M, N la diém doi xiing ctia A qua CI,BI nén ta c6 IM = IA = IN hay tam gidc IMN cdn
tai I suy ra H la trung diém ciia MN va A, F, H thang hang.
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Bai toan 152. Trong mdt phdng véi hé toa dd Oxy, cho tam gidc ABC ¢6 dinh A(0; 3), dinh C thudc
duong thang x +3y= 0, cdc duong phan gidc trong ctia B, C cdt nhau tai I. Ké AD vuéng goc vdi CI
cit BC tai M, ké AE vuéng goc BI cdt BC tai N. Biét DN cdt ME tai F(1; 1) , va duong thang qua I
vuong goc vdi BC co phuong trinh d : x = 2. Tim toa dé dinh B, C.
(nhom thi thii 13)
Goi K la trung diém MN. Do F la trong tam tam gidc AMN nén K(;). Puong thang BC di qua
K va vudng goc vdi d nén co phuong trinh BC :. Toa dé C la nghiém ctia hé

{x+3y:0 < C()

Tinh chét 72. Cho tam gidc ABC noi tiep duong tron (0), phdn gidc AD cdt (0) tai E. Goi F
la diém doi xiing clia E qua BC. Khi dé bon diém A, F,0, D noi tiép.

Loi gidi:

Ta co tam gidc AOE cdn tai O va tam gidc EDF can tai D nén /DAO = Z/OED = /DFO do do tii
gidc AFOD noi tiép.

Bai toan 153. Trong mdt phdng toa dé Oxy cho tam gidc ABC nhon c6 dinh C(4;0) néi tiép duong
tron tam I. Goi E la diém chinh giita ciia cung nhé BC, F la diém doi xiing ctia E qua BC, duong
thang AE cdt BC tai diém D, phuong trinh duong thang EF la 2x+ y+2=0. Tim toa do cdc dinh
A,B biét Ava I c6 hoanh dé nguyén, phuiong trinh dudng tron ngoai tiép tam gidc ADF la (x -9 +
5v5 5.2 275

2 )2+(y—§)2:7—50\/5-

Ddp 56 A(-1;5)
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Tinh chét 73. Cho hinh binh hanh ABCD. Phan gidc trong goc A cdt cdc duong thang
BC,CD tai E,F. Goi K la tam duong tron ngoai tiép tam gidc ECF. Khi dé ti gidc BKCD
noi tiép.

Loi gidi:

Ta c6 tam gidac ABE can tai B nén BE = BA= CD(1). Do tam gidc ECF cdn tai C va K la tam
ngoai tiép tam gidc ECF nén hai tam gidc can AEKC = AFKC hay /KEC = /KCF(2). Tit (1), (2) ta
suy ra ABEK = ACDK hay /KBE = /KDC. Viy tii gidc BKCD ndi tiép.

Bai toan 154. Trong mdt phang toa do Oxy cho hinh binh hanh ABCD c6 diém H(4;3) thudc
duong thang AD. Puong phdn gidc trong goc /BAD cdt canh CD tai I, cdt BC tai E. Goi K la tam
duong tron ngoai tiép tam gidc ICE. Cho biét phuong trinh duong duong tron ngoai tiép tam gidc
KCD la (x - 2)2 +(y-3)?%= % va phuong trinh duong thc“;ngAI la x—y-3=0, dinh B nam trén
duong thcfngx +3y-9=0. Tim toa dé cdc dinh A, B, C, D biét B, D la cdc diém cé toa do nguyeén.

Bdp sb A(2;-1), B(6;1),C(7;3) va D(3;1).

Tinh chit 74. Cho hinh binh hanh ABCD véi tam I. Ha AE,AF,AH lan luot xuong
BC,BD,CD. Khi dé bon diém E, F,H, I noi tiép.

Loi gidi:
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Ta xét truong hgp goc A tu, con truong hop nguac lai lam tuong tu. Ta co tiia giac ADHF, AFEB
ndi tiép nén / HFE = 180°~ /DFH—-/BFE = 180°~ /DAH-/BAE =2/B =2(180° — /C) = 2/ HAE =
Z/HIE (do I la tdm duong tron ngoai tiép tam gidc AHE). Vdy bon diém E, F, H, I ndi tiép.

Bai toan 155. Trong mdt phdng Oxy cho hinh binh hanh ABCD vdi géc B nhon. Cho A(-2;-1).
Goi H,K, E la hinh chiéu vudng goc cia A 1én cdc duong thang BC, BD, DC. Puong tron ngoai tiép
tam gidc (HKE) : X2+ y* + x + 4y +3=0. Tim toa do cdc dinh hinh binh hanh, biét x;; <0, xc >0 va
Cex—-y-3=0.

Bai toan 156. Trong Oxy cho hinh binh hanh ABCD c6 A(1;2),C(4;6). Goi M, N la luot la hinh
chiéu vudng goc ctia A lén CB,CD. Viét phuong trinh duong thang MN, biét truc tdm H ¢ hoanh
dé duobg thudc duong thang x+ y+1=0 va MN =3.

Loi gidi:
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<
AN,

v [N

’ B N o« A2 2 o A7 5 . ,
Cach 1: Goi I,P la trung diéem cua AC, MN. Diem 1(5;4). Goi H(a;—a-1)ex+y+1=0. Ta co

— = a+4 a+5 . , , MN? AC*-MN?* ... £
AH =2IP nén P( > ). Su dung IP* = IN- - Y giai theo tham so a ta duoc
5
a=1 P(5;3) N 2 N N 2 . N N L.
3 = % . buong thang M N la duong thang di qua P va vuong goc voi IP.
a=- P(z-1
2

Tinh chat 75. Cho tam gidc ABC can tai A. M la trung diém AB. Goi K, G la trong tam tam
gidc ACM, ABC va O la tam duong tron ngoai tiép tam gidc ABC. Khi dé O la truc tam tam
gidc MGK.

Loi gidi:
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X

. L N N N . NK NG . p N
Chuy K nam trén duong trung binh MN va NV - NB do do ta co GK | BM ma OM1LBM suy

ra OM LGK. Mdt khdc A, O, G thang hang(do tam gidc ABC cdn tai A) nén OGLMK. Viy O la truc
tam tam gidac MKG.

Bai toan 157. Cho tam gidc ABC can tai A, goi D la trung diém ciia AB,D c6 tung do duong,
.2 11 5 .. . N < .4 .. .2 13 5 . n .2
diem I (? ; §) la tam duong tron ngoai tiep tam giac ABC. Diém E(?; 5) la trong tam ADC . Diem

M (3;-1) thuoc DC,N(-3;0) thudc AB. Tim toa do A, B, C.

Bai toan 158. Cho tam gidc ABC can tai A.M la trung diém AB. Puong thang CM : y—3 = 0.
27 . A .. N e . 1 A o a2

K(—g; 5) la trong tam tam giac ACM. Duong thang AB di qua D(—§;4). Tim toa do cac dinh tam

gidc ABC, biét xy; = 0 va tam J duong tron ngoai tiép tam gidc ABC thudc duong thang2x—y+4 =

0.
(Hocmai)

Tinh chét 76. Cho ram gidc ABC néi tiép duong tron (I).D la chinh gitia cung BC khong
nhdt thiét chita A.P la giao diém ciia AB va DC. Gid sii BC cdt duong tron ngoai tiép tam
gidc APC tai Q. Goi K, X lan luot la tam duon tron ngoai tiép tam gidc APC, PKQ. Khi dé

1. Qua P ké dudong thang song song véi BC cat duong tron ngoai tiép tam gidc ABC tai
E. Ta co tui giac QPEC la hinh thang can, tu do suy ra ICLEC.

2. Tiép tuyén tai P ctia duong tron ngoai tiép tam gidc PKQ song song véi BC hay PX L BC

3. PK la phdn giac ZQPE.

Loi gidi:
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Truong hop 1: D chinh gitia cung BC khong chiia A.

1. Tit gidc QPEC la hinh thang va noi tiep nén la hinh thang can. Khi dé /ECB = /PQB =
ZBAC=/DIC, suyraICLEC.

2. Qua P ké duong thang song song véi BC. Do tit gidc QPC A néi tiép nén

/QKP=2/QCP=/A=/PQC=/QPj

hay Pj la tiép tuyén ciia duong tron ngoai tiép tam gidc QPK do dé PX1Pj. Viy PX LBC.
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Truong hop 2: lam tuong tu.

Bai toan 159. Cho tam gidc ABC ndi tiép duong tron (I).D la chinh gitia cung BC khong chiia

A.P(4;5) la giao diém ctia AB va DC. Phuiong trinh duong tron ngoai tiép tam gidc APC c6 phuong

trinh x2 + (y—2)? = 25. Buong thang DI c6 phuong trinh x+2y—10 = 0. Tim toa do cdc dinh A, B, C.
(hocmai2)

Loi giai:

Puong tron ngoai tiép tam gidc co tdm K(0;2) va bdn kinh R = 5. Ap dung tinh chdt ta c6 PX
song song voi DI nén DX : x+2y—14=0. Trung truc PK : 8x—6y—37=0. Do do toa d¢ X la nghiém
cua hé

{ X+2y—14=0 15
= X(-1;,—).
8x—-6y—-37=0 2

Ry N N . K . . . N 15 125 .
Khi do duong tron ngoai tiep tam gidc PKQ co phuong trinh (x +1)? + (y — ?)2 = Do do toa

dé cua Q la nghiém cua hé

, 15, 125
(x+ 12+ (y-—)2=— 24 17
274 =0T
x2+(y-2)2%=25 55

Puong thang BC di qua Q vudng goc vdi DI nén cé phuong trinh BC : 2x— y+13 = 0. Do dé toa do
C la nghiém cua hé

{2x—y+ 13=0
= C(~4;5).

X2+ (y-2)2=25
A aZ. "y X 2 . 12 41 N e . N
Toa doé B doi xung voi C qua duong thang DI nén B(_E; ?). Duong thang PB di qua P, B nén co
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phuong trinh BP: x +2y—14=0. Toa do A la nghiém cua hé

x+2y—-14=0
= A(0;7).

X2+ (y-2)?%=25

DPuong tron ngoai tiép tam gidc ABC ¢6 phuong trinh (x+2)2+(y—6)2 = 5. Puong thang CP : y—5 =
0, do do toa dé D la nghiém cua hé

y—5=0
= D(0;5).
(x+2)2+(y-6)%=5

Kiém tra lai thdy A, D cung phia doi véi BC. Viy khong ton tai tam gidc ABC théa man dé cheo.

Mot diéu bat ngo thdy bai todn diing khi D la chinh gitia cung BC chiia A. Kiém tra hinh ve:

B

Tinh chat 77. Cho tam gidc ABC. Phan gidc ngoai goc B cdt duong tron ngoai tiép tam gidc
ABC tai D. Ha DE vudng goc xudng duong thang AB. Goi M la trung diém AC. Khi do ta cé
ME1BD.

Loi gidi:
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Ké phdn gidc trong goc B cdt duon tron ngoai tiép tam gidc ABC tai I. Ta ¢6 D,M,I thdng
hang va DM LAC do do tit gidc AEDM ni tiép. Suy ra /AEM = /ADI = /ABI do d6 BI | EM. ma
BI1BD nén EM1BD.

Bai toan 160. Trong Oxy cho tam gidc ABC c6 AC : y —8 = 0, duong phan gidc ngoai goc B cat

N N . e A . s . . 1 2 N N PP 2 A A
duong tron ngoai tiep tam giac ABC tai D. Goi E(g; _E) la hinh chieu cua D lén AB. Tim toa do
cdc dinh tam gidc, biét BD: x+3y —3 —0.

(sienghoc lan 2)

Bai toan 161. Trong mdt phdng Oxy cho duong thang A : x— y+2 = 0 va hai duong tron C; :
x2+1y2=1;Cy: (x+4)% + (y—3)2 = 4. Cho tam gidc ABC ¢6 A€ C,,B € C,;C € A. Biét CA,CB la tiép
tuyén ciia Cy, C, va A la phdn gidc géc Z ACB. Tim toa do cdc dinh tam gidc ABC.

(Vted lan 4)
Loi gidi:
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Tinh chat quan trong la tinh doi xiing!

Goi (C)), A ldn lugt la dnh ctia dudng tron (C1), A qua dudng thang A. Khi dé ta c6 CA' la tiép
tuyén cia (C}) va A la phdn gidc ctia / ACA'. Do CB la tiép tuyén ctia (Cy) va A la phdn gidc / ACB
nén CB la tiép tuyén chung ciia hai duong tron (C)) va (Cy). Vay toa do C la giao ctia tiép tuyen
chung (C)) va (C,) voi duong thang A.

Ap dung tinh chat ta c6 C, : (x+2)*+(y—2)? = 1. Khi dé tiép tuyén chung ctia C} va C, c6 phuong
di:y=1
d»:4x+3y-3=0

Truonghgp 1: d;: y=1.

Tiép diém B(-4;1), A'(-2;1). Piém A doi xiing ciia A' qua A nén A(-1;0). Toa dé C la nghiém ciia

trinh

JJy=1 A
hé nen C(-1;1)
x—-y+2=0

Truwong hop 2: lam tuong tu.

Bai toan 162. Trong mdt phang vdi hé toa do Oxy, cho tam gidc ABC ngoai tiép duong tron tam
J(2;1). Biét duong cao xudt phdt tit dinh A clia tam gidc ABC c6 phuong trinh 2x + y10 = 0 va
D(2;-4) la giao diém thit hai clia AJ véi dudng tron ngoai tiép tam gidc ABC. Tim toa do cdc dinh
tam gidc ABC biét B ¢6 hoanh dé am va B thudc duong thang cé phuong trinh x+y+7 = 0. Ddp
s6 A(2;6), B(—3;—-4),C(5;0)
(chuyén Vinh Phiic 2016 lan 1)

Loi gidi:

Ap dung tinh ché ta cé D 1a tAm dudng tron ngoai tiép tam gidc BIA.
Phuong trinh duong thang AD di qua J(2;1) va D(2;—4) nén c6 phuong trinh x—2 = 0. Toa do ctia

134 Facebook: V6 Quang Man



A la nghiém ctia hé

x—-2=0
< A(2;6).
2x+y10=0

Phuong trinh dudong tron ngoai tiép tam gidc BJC tam D bdn kinh DJ nén cé phuong trinh (x -
2)? + (y +4)? =25. Do do toa do B la nghiém ctia hé

B(-3;-4)

(x—2)2+(y+4)%?=25
B(2;-9) (loai)

xX+y+7=0

buong thang BC di qua B(-3;-4) vudng goc vdi duong cao dinh A nén cé phuong trinh BC :
x—2y—-5=0. Do do toa do C la nghiém cua hé

x—=2y-5=0
= C(5;0)
(x—2)%+(y+4)2=25

Tinh chét 78. Cho hinh chit nhdt ABCD, diém E thudc canh AD. Trén canh CD 14y diém K
duong thang vuéng goc véi EK tai K cdt BC tai M. Gid st F trén canh CD. Khi dé ta c6

EF1FM < DF =CK.

Loi gidi:
A B
[ 4 4
E
P
D F c
@ @

K

Ha MPLAD. Dé thdy bon diém E, P.K, M ndi tiép. Khi dé EF LFM khi va chi khi tit gidc MPFK
noi tiép, ma i gidc MPFK la hinh thang nén EF LFM khi va chi khi tit gidc MPFK la hinh thang
can hay & ADPF = ACMK < DF = CK.
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Bai toan 163. Trong mdt phdng vdi hé toa do Oxy cho hinh chit nhdt ABCD c6é AB > BC, diém
E(2;2) thudc canh AD sao cho DE = 2AE. Trén canh CD ldy 2 diém F(3;5) va K sao cho DF = CK
(F nam gitta D va K), duong thang vudng goc véi EK tai K cdt BC tai M. Tim toa do cdc dinh ciia
hinh chit nhdt biét diém M thudc duong thang d : 3x + y—2 = 0 va duong thang BC di qua J(4;4).

(moon lan 3)

Loi gidi:

Tinh cht 79. Cho hinh vuong ABCD. Trén canh AB, AD ldy diém E, F sao cho AE = AF. Ha
duong cao AHLED cdt BC tai K. Kéo dai CH cat AB tai L. Khi do6

1. nam diém H,K,C, D, F nam trén duong tron.
2. bondiém A, L, H,F noi tiép duong tron.

3. LFL1FC.

Loi gidi:

136 Facebook: V6 Quang Man



Bai toan 164. Cho hinh vuéng ABCD. Trén canh AB, AD ldy diém E, F sao cho AE = AF. Ha duong
< . L s ¢ Lo 0T N
cao AH1ED cat BC tai K. Kéo dai CH cat AB tai L(g; —g),F(Z;O), Cex-2y+1=0. Timtoa do C.

[ Tinh chit 80.

Loi gidi:
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Bai toan 165. Cho tam gidc ABC vuéng can tai A. Goi M, N la trung diém AB, AC. Ha NHLCM tai
H va HELAB tai E. Puong thang qua B vudng géc CM cdt HE tai 1(8;1), trung triic HA c6 phuong
trinh x+3y—-21=0;Be€ x+y—11=0. Tim toa do cdc dinh A, B, C.

Tinh chét 81. Cho ram gidc ABC vuong tai A ngoai tiép duong tron tam (K) c6 D la tiep
diém ctia (K) vi canh AC. Pudng tron ngoai tiép tam gidc BCD cdt canh AB tai diém E # B.
Cdc duong thang qua A, D va vuéng goc véi CE cdt canh BC tai F va G. Khi do

1. HaKILFG taco AJKD la hinh vuéngva KI=KJ = KD.

2. F la trung diém BG.

Loi gidi:

M N

~
~ e
~ -
~ -

1. Dédang thdy AJKD la hinh vuéng. Ha KILFG khi dé KI = K] = KD hay dudng tron noi tiép
(K) ¢6 bdn kinh bang chieu cao BI clia tam gidc KEG.

2. Ha KLLCE cat AC tai M. TA c6 tii gidc BLAC,BEDC,MLEA néi tiép nén /BMA = 90° —
/LBE=90°- ZACE =90~ ZABD = /BDA. Do dé tam gidc BMD cdn tai B, ma BA la duong
cao nén A la trung diém MD. Chuuy BM || AF || DG suy ra F la trung diém BG.

Bai toan 166. Trong mdt phd?ng toa to vai hé truc toa do Oxy cho tam gidc ABC vuéng tai A ngoai
tiép duong tron (C) tdm K c6 D la tiép diém ctia (C) trén canh AC. Pudong tron ngoai tiép tam gidc
BCD cdt canh AB tai diém E # B. Cdc duong thang qua A, D va vudng goc véi CE cdt canh BC tai
F va G. Tim toa do cdc dinh ctia tam gidc ABC biét F(-3;-4); G(1;-1); K(~2;3).
(THTT thdng 11)
Loi giai:
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Ap dung tinh chat ta c6 B doi xung ciia G qua F nén B(~7;—-7). Phuong trinh duong thang FG
di qua F(-3;—-4),G(1;-1) nén cé phuong trinh FG :3x -4y —7 = 0. Goi I la hinh chiéu ciia K lén
duong thang FG suy ra I(1;-1) = G. Pudng tron ni tiép tam gidc ABC chinh la duong tron tam
K(-2;3) va ban kinh KI = \/(1+2)2 + (-1-3)2 = 5 nén cé phuong trinh (C) : (x +2)?> + (y — 3)% = 25.
Phuong trinh tiép tuyén ciia B doi voi (C) c6 dang

x+7=0
3x—4y-7=0 (loai)

va khi do tiép diém J ciia AB v6i (C) la nghiém ctia hé

x+7=0
< J(=7;3).
{(x+2)2+(y—3)2:25

Diém A€ x+7=0 vandm trén tia doi JB va JA= KI =5 suy ra A(-7;8). Puong thang AC di qua A
va vubng goc vai AB nén co phuong trinh AC : y —8 = 0. Khi do toa doé C la nghiém cua hé

y—8=0
< C(13;8)
3x—4y-7=0

Tinh chit 82. Cho tam gidc ABC, duong cao AH. Mot duong thang bat ky qua H cdt duong
tron ngoai tiép tam gidc AHB, AHC tai diém thit hai D,E. Goi M, N la trung diém BC, DE.
Khi do taco ANLMN.

Loi gidi:

D
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L oz . /ADH=/ABH ,
Ta co tu giac ADBH,ACEH ndi tiep nén do do AABC ~ AADE suy ra
/ACH=/AEH

ZDAB=/NAM )
DA NA . Vdy AADB ~ AANM suyra /ANM = Z/ADB =90° hay ANLMN.

BA MA
Bai toan 167. Trong Oxy cho tam gidc ABC, dudng cao AH. Mot duong thang bat ky qua H cdt
N N . e A ., . o« A2 . . .2 2 22 1 N 1
duong tron ngoai tiep tam giac AHB, AHC tai diém thut hai D, E. Gia su D(0;3), E(?; _E) vaM4; 5)

la trung diém BC. Tim toa do cdc dinh ciia tam gidc ABC, biét Ac x+y—-9=0 va A c6 toa do
nguyeén.

Tinh chét 83. cho hinh vuéng ABCD. Diém M la trung diém AD, diém K thudc canh DC
sao cho KC = 3KD. Goi N, E la trung diém ctia BC, BK. Khi dé

2 . — 8—
1. M,E,N thang hang va MN = EME'

2. MK1MB.
Lo gidi:
A B
°
M N
E
D e o€

K

1. Dé dang thdy M, E, N thang hang va ME la duong trung binh ciia hinh thang ABKD suy ra
1 ,—— 88—
ME = E(DK+ AB) do do MN = EME

., DM AB P
2. Taco DK =2=——dodo AMDK ~ ABAM hay /DMK + /AMB = ZABM + ZAMB = 900,

A AM
Vay MK1 MB.
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Bai toan 168. Trong mdt phang Oxy cho hinh vuéng ABCD c6 B € 2x — y = 0. Diém M(-3;0) la
trung diém AD, diém K(-2;-2) thudc canh DC sao cho KC = 3KD. Tim toa dé cdc dinh ctia hinh
vuong.

( chuyén Lé Hong Phong - Nam Pinh lan 2)

Tinh chét 84. Cho tam gidc ABC vuong tai A. Goi H,E Ia hinh chiéu vuéng goc ciia A lén
BC va hinh chiéu ciia H lén AC. Goi I la trung diém HE. Puong thang Al cit BC tai M.
Trung truc HE cat EM tai K. Goi N la trung diém ctia BE. Kéo dai IK cdt AB, AH tai D, F.
Khi do

1. F la trung diém DI va AH hay DAIH la hinh binh hanh.
2. Kéodai IN cat AB tai L. Ta c6 N la trung diém LI.

3. NF1FK.

4. EH la phan gidc /BEM.

Loi gidi:

. . S A . A . . IK
Chu y ta co EH la phan giac trong cua /BEM. Thdt vdy xet hai tam giac EAB,KIE co ol

MI BL HI IE . N Ny
= = — = — do do AKIE ~ AEAB suy ra /KEI = ZABE = /BEI hay EH la phan giac

MA  BA BA BA

/BEM.

Bai toan 169. Trong Oxy cho tam gidc ABC vuong tai A. Goi H, E la hinh chiéu vuéng goc clia A
A N N PP 2 A . 15 N A2 IN 2 4 .

lén BC va hinh chiéu cua H lén AC. Goi I(2; Z) la trung diém HE. Duong thang Al cat BC tai M.

< . 15 o A2 2 » A 7 A » 2 2
Trung truc HE cat EM tai K (3;4). Trung diem cua BE co toa do N (Z;S). Tim toa do cac dinh cua
tam gidc ABC.
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Bai toan 170. Cho tam gidc ABC vuong tai A duong cao AH. Ha HEL AC. Goi M la trung diém

¢ . A s g2 2 .. .2 23 17 17 7
EH, AM cat BC tai N. Tim toa do cdc dinh cua tam gidc ABC biet BE :5x—2y—13 = O,M(?; ?)’ N(?; §)

va E co tung do nguyén duong.

Loi giai:
A
E
D
M
B H ]\: C

Lo "y . S A . . ED DM

Goi D la giao diém cua MN v6iBE do do D(). ViEM la phdn gidc trong goc DEN nén — = ——

EN MN
suy ra E. Vi H doi xting E qua M nén H(). Puong thang BC di qua H,N co phuong trinh . Puong

thang AC di di qua E vudng géc ME c6 phuong trinh . Puong cao AH di qua H vuéng géc véi BC
. buong thang AB di qua A vuéng goc AC.

Tinh chét 85. Cho hinh vuong ABCD.M la diém bat ky trén AB. Ha AE, CF vuong goc vei
DM. Goi I la giao diém ctia CE, BF. Khi dé BFLCE.

Loi gidi:
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Chu y AAED = ADFC nén suy ra ABCF = ACDE do do /CBF = /DCE hay CELBF.

Bai toan 171. Trong Oxy cho hinh vuéng ABCD c6 C(—4;-3) va M la diém trén canh AB. Goi E, F
la hinh chiéu ciia A,C 1én DM. Goi 1(2;3) la giao diém ciia CE va BF. Tim toa do cdc dinh clia
hinh vuéng ABCD, biét Be x—2y+10=0.

Bai toan 172. Trong mdt phang vdi hé toa dé Oxy, cho hinh vuéng ABCD c6 phuong trinh duong
thang CD la x +2y+5=0 va M la mot diém ndam trén canh AB, M # A, B. Goi E, F lan luot la hinh
chiéu vuong goc ciia A,C lén DM va I giao diém clia CE va BF. Tim toa dé cdc dinh ciia hinh
vudng ABCD biét phuiong trinh dudng tron ngoai tiép tam gidc BIC la x* + y* =5 va A c6 hoanh
do duong.

Loi giai:

Ap dung tinh chdt ta c6 tam gidc BIC vuong tai I do dé dudng tron ngaoij tiép tam gidc BIC
chinh la duong tron duong kinh BC. Toa do C la nghiém ctia hé

¥ +y?=5

o C(-1;-2).
X+2y+5=0

buong tron duong kinh BC tam 1(0;0) va duong kinh 2R = 2v/5. Diém B la doi xiing ctia C qua I
nén B(1;2). Puong thang AB qua B va song song CD nén c6 phuong trinh AB: x+2y—5 = 0. Goi
A(-3;4) (loai)

. Ta c6 AB = DC suy ra D(3;-4).
A(5;0)

AB5-2a;a) € x+2y—5=0. ViIAB=2R=2V5>

Tinh chét 86. Cho tam gidc ABC noi tiép duong tron tam I va truc tam H. Puong tron
ngoai tiép tam gidc IAB cdt AC tai diém thit hai D. Khi dé ID | AH

Loi gidi:
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Ta c6 it gidc ABID ndi tiép va tam gidc AIB can tai I nén
1 1
4LDC:4ABI:5080—4Aun:EUBM—QAACB):mﬂ—zxk:AHAC
suyraDI || AH.

Bai toan 173. Trong Oxy cho tam gidc ABC néi tiép duong tron tam I va cé B(~5;9) va truc tam
H(-5;19). Puong tron ngoai tiép tam gidc IAB cdt AC tai diém thit hai D. Gid sitID: x+y+1=0.
Tim toa do A, C.

(Vted lan 5)

Loi giai:

Ap dung tinh chdt ta c6 DI | AH. Puong thang BC di qua B(-5;9) va vudng goc véi DI nén co
phuiong trinh BC: x— y+14 = 0. Piém C doi xiing B qua DI nén C(-10;4). Puong thang AB di qua
B(-5;9) va vuong goc véi CH nén cé phuong trinh AB : x +3y — 22 = 0. Puong thang AC di qua C
va vubng goc BH nén co phuong trinh AC : y = 4. Toa do6 A la nghiém cua hé

x+3y—-22=0
< A(10;4)

y=4

biém C doi xiing véi B qua DI nén C(—10;4).

Tinh chit 87. Cho hinh thang can ABCD co ddy lon BC = 2AD. Puong chéo BD la phdn
gidc trong / ABC va trung diém ciia AB la K. Goi E la giao diém ciia AB va CD. Ha KH
vuong goc xuong BD. Khi dé

1. Tam gidc EBC déu va BD1DC.

1 —

2. BH=-BD.
4
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Loi gidi:

1 A N N N 2 ., N o A2 2
1. Do AD = EBC nén AD la duong trung binh cua tam giac EBC hay A, D la trung diém cua
EB,EC. ViBD la phdn gidac Z/EBC nén BDLDC hay tam gidc EBC cdn tai B. Mdt khdc ABCD
la hinh thang can nén tam gidc BEC can tai E. Tt dé suy ra tam gidc EBC déu.

. 1 . — 1—
2. VIKH | ED va BK = ZBE nén BH = ZBD.

Bai toan 174. Trong Oxy cho hinh thang cdn ABCD co ddy lén BC = 2AD. Puong chéo BD la

phan gidc trong / ABC va c6 phuong trinh BD : 2x+y =0. Biét C € x—3y—3 =0 va trung diém clia
N 5 . NPT 2 1s

AB la K(_E;O)' Tim toa do cac dinh cua hinh thang ABCD.

(Moon lan 4)

Tinh cht 88. Cho ram gidc ABC tai vuéng B, M la trung diém AC. Tiép tuyén tai A, B cdt
nhau tai K. Tiép tuyén tai C cit AB tai E. Khi do

1. Gid stiKB cdtCE tai N. Ta cé N la trung diém EC va KM LMN.

2. KCLEM.

Loi gidi:
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1. Tam gidc BNC can tai N va tam gidc CBE vudng tai B nén N la trung diém CE. Ta lai c6 MN
la duong trung binh tam gidc ACE va MK 1 AB nén suyra KM_LMN.

2. KM1MN suyra AKAM ~ AMCN suyra AKAC ~ AMCE suyra KCLME.

Bai toan 175. Cho tam gidc ABC tai vuéng B ni tiép duong tron tam M(1;1). Tiép tuyén tai A, B
cat nhau tai K(0;-2). Tiép tuyen tai C cdat AB tai E(1;0). Tim toa dé cdc dinh clia tam gidc ABC,
biétCex—y+2=0.

Bai toan 176. Cho A(0;5) va duong tron (C) : x% + (y — 1)? = 10. Viét phuong trinh duong thang A
cat (C) tai B, C sao cho tam gidc BAC vuéng cdn tai A. Loi gidi:
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Qua I ké duong thang vuong goc voi Al cdt AB, AC tai M,N. Chii y tam gidc BAC vuong cdn
khi va chi khi tam gidc MAN vudng can tai A< IA=IM = IN. Puong thang IM : y = 1. Puong
tron tam I ban kinh I A c6 phuong trinh x* + (y —1)?> = 16. Toa dé M, N la nghiém cua hé

2+(y-12=16 M(4;1) _ | M(-41)
S hodc

y=1 N(-4;1) | N&D

Vi vai tro dbi xuing ta xét duong thang AB di qua qua A va M nén AB: x+y-5=0. Toa d6 B la

n . o )X+Y=5=0 B(1;4) A:y=4
nghiém cua hé
2+ y-12%=10 B(3;2) Ary=2
, . .. . . ) .« ... . .|BCLAI . 2
Cach 2: Chu y tam giac ABC vuong can tai A khi va chi khi . buong thang AB
/BAI =45°
. N zy o A - 0 A - N x+y_5 :0 . N X -, ,
di qua A va tao vai AI mot goc 45° nén co phuong trinh . Vi vai tro doi xiing ta xét
x—y+5=0
N N A . ] X+y—-5=0 B(1;4 A:y=4
AB:x+y—-5=0.Toa do B la nghiéem cua hé Y L Y
P+ (y-12%=10 B(3;2) Ary=2

Tinh chat 89. Cho tam gidc nhon ABC khéng can c6 £ A= 45°. Trén dudng cao CH Iy diém
F sao cho HF = HB. Puong tron duong kinh AB cdt duong tron duong kinh BF tai N # H.
Khi do

1. /ZHNB =45,

2. N thudc canh BC va ANLBC.
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Loi gidi:

Chui y tam gidc ABC nhon va khéng cdn nén H,N nam giiia doanAB, BC va /HCB < /HBC
nén luén ton tai F trén canh CH dé HF = HB.

1. Ta c6 ti gidc FHBN ndi tiép nén /HFB = /HNB = 45°.

2. Vi/HFB = /HNB = 45° nén suy ra ti gidc ACNH ndi tiép do dé Z ANC = 90°. Ma /FNC =
90° nén A, F,N thang hang va C, N, B thang hang hay N thudc canh BC va An1BC.

Bai toan 177. Cho tam gidc nhon ABC khong cdn c6 Z A = 45°. Trén duong cao CH ldy diém F

sao cho HF = HB. Puong tron duong kinh AB cat duong tron duong kinh BF tai N # H. Biét
33 < < 2 ¢ . 3. . A g

C(Z; Z)’ B(1;0)va duong thang N H cat truc tung tai K (0; —5). tim toa do diem A.

Loi gidi:
Ha KPLBC. Pudng thang BC:3x+y-3=0. Goi N(n;3-3n) € 3x+y—3=0. Ta cé (NH; NB) = 45°
9 3
N5 75) S e . s
suy ra §0° 19 (chii y ta cé thé tim N théng qua goi P la

N(g; _E) (loai vi N khong thuoc canh BC)
hinh chiéu ctia N 1én duong thang BC, N dong thoi nam trén duong tron tam P bdn kinh NP va
z 9 3 9 12
duong thang BC nén N(—; —) hodc N(=;——)).
& . & (10 10) ’ (5 5 )) ]
buong thang AN di qua N va vuéng goc voi BC nén co phuong trinh AN : x—-3y = 0. Duong thang
NN ) . 7, 3, 10 .
KN :2x-2y-3=0. Puong tron duong kinh BC co phuong trinh (x - 5) +(y— §) =1 Toa do H

la nghiém cua hé

3

(= D24 (y= D)2 = ax-2y-3=0 H(%;O)
g V78 "6 yoes e L
10° 10
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BH:y=0

Toa do A la giao ctia hai duong
BH:7x-y-7=0

Khi dé duong thang BH c6 phuong trinh

A(0;0)
21 21 N -

A(=—;—) (loaivi/A=135%
20’ 60

thang AN va BH suy ra

Tinh chit 90. Cho tam gidc ABC vuéng can tai A, cé trong tam G. Goi E, H lan luot la trung
diém AB, BC. Goi D la diém doi xiing ctia H qua A.I la giao diém clia AB va CD. Khi do

1
1. DI=-DC
3
2. DE| IG,DELEC suyralIGLEC.

3. Tam gidc DEC vubng cdn tai E.

Loi gidi:

1. Qua H ké duong thang song song vdi BI cat IC tai N suy ra N la trung diém IC. Mdt khdc
< s N .. N N .2 . 1
Al la duong trung binh tam giac AHN nén I la trung diém DN. Do do DI = gDC.

N A . . A 1 p : , 2~ )
2. Vi G la trong tam tam gidc ABC nén EG = gEC do do GI | DE. Ap dung tinh chat cu ta co
DE1EC nén suyraIGLEC.

PPN N .2 . gz 1 1 . 1
3. Chuy GoiM la trung diém HC khido AM || IC suyra Al = §AB hay AI = §AC. MaHG = gHC
do do AGHC ~ AIAC suy ra Z/HCG = ZACI hay /GCI = 45° suy ra tam gidc DEC vudng can
tai E.
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Bai toan 178. Cho tam gidc ABC vuéng can tai A, ¢é trong tdm G. Goi E, H lan luot la trung diém
AB, BC. Goi D la diém dbi xiing ctia H qua A.I la giao diém ctia AB va CD. Biét D(-1;-1) , duong
thang IG:6x—3y—7=0,xz = 1. Tim toa do cdc dinh ctia tam gidc ABC.

(Hoang Hoa-Thanh Hoéa lan 1) Ap dung tinh chdt ta c6 DE || IG nén DE:6x—3y+3=0. Vi
xg =1 nén E(1;3). Buong thang EC di qua E va vuéng goc véi DE nén EC : 3x+6y—21 =0. Toa do
G la nghiém ctia hé

3x+6y—21=0 77

< G(=; o).
6x—3y—-7=0 33

< A .. = — , , . — 33— , N
Vi G la trong tam tam gidc ABC nén EC =3EG do do C(5;1). Chtiy DA = EDG dodo A(1;1). VIE la
trung diém AB nén B(5;1).

7~

Tinh chat 91. Cho hinh vuong ABCD, trén canh CD ldy diém M. Puong tron duong kinh
BM cat duong tron duong kinh DC tai N # C va cdt canh AB tai K. Khi dé

1. K, N, D thdng hang va CNLDK.

2. Gid stiCN cdt AD tai E. ta c6 EC = DK hay AE = BK.

Loi gidi:

1. Chui ¥ ndam diém B,K,N,M,C nam trén duong tron duong kinh BM nén ciing nam trén
duong tron duong kinh KC do dé KNLNC. Mdt khdc CNLND suy ra K, N, D thang hang va
CNLKD.

2. Chuy AKMD la hinh chii nhdt nén ta co £ = ZEDN = ZECD do do ADMK = AEDC suy ra
EC=KD vaED =MD hay AE = BK.
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Bai toan 179. Cho hinh vuéng ABCD, trén canh CD ldy diém M. Puong tron duong kinh BM cdt
duong tron duong kinh DC tai N # C va cit canh AB tai K. Biét D(3;-2),K(3;3) va N thudc truc
hoanh. Tim toa do cdc dinh ctia hinh vuéng ABCD.

Loi giai:
N z N ~ N ‘A ., A]X=3 N z
DPuongthangKD:x=3vaKD =5. Toado N la nghiém cua h_e{ = N(3;0). Duong thang
y=0
EC di qua N va vudng géc KD nén EC : y = 0. Goi I(a;0) la trung diém EC, theo tinh chdt trén ta
3
) 1 1 5 1(2;0)
c0ID=-EC=-KD==>suyra| § .
2 2 2 s
I(-;0)
2
. 1(3'0)
2)
S - N N N . . 5 N 3 2 5 25 R
E,C nam trén duong tron tam I ban kinh ID = 5 €0 phuong trinh (x - 5) = Toa do

3, 5, 25
(x—=)"+y =— E(-1;0),C(4;0)
2 =

4 N Duong
E(4;0),C(-1;0) (loaiviDC < DE)

E,C la nghiém cua hé
y=0
thang qua K song song vdi CD c6 phuiong trinh: x+2y—9 =0, duong thang BC:2x—y+2=0

va duong thang AC : 2x—y—8=0. do do toa do A(5;2), B(1;4).

9 N
eI (E ;0) lam tuong tu.

Tinh chét 92. Cho tam gidc ABC c6é £ ACB = 45° va hai dudng cao AD, BE cét nhau tai H.
Tam gidc HDE, ABC noi tiép duong tron tam I,K. Khi do

1. K la truc tam tam gidc ABC.

2. Tam giac EID, AKB vuong can tai I, K.

Q

. CK=+v2CI va AB =v2ED.

4. Goi M la trung diém AB ta c6 EIDM la hinh vuong.

O

. ME, MD la tiép tuyén ctia duong tron ngoai tiép tam gidc CDE.

Loi gidi:
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Bai toan 180. Cho tam gidc ABC c¢6 /ACB = 45° va hai duong cao AD, BE cat nhau tai H. Tam
gidc HDE ndi tiép duong tron 1(7;0). Xdc dinh toa do cdc dinh ciia tam gidc ABC biét A thudc truc
0y,y4>0,DE:7x-y—-24=0.

Lo gidii:

Tacod(I;MN) = 52£ Do IEMD la hinh vuéng nén M doi xiing véi I qua ED suy ra M(0;1) va

ME = 2d(I; MN) = 5 = MA = MB. Phuong trinh duong tron duong kinh (AB) : x*> + (y — 1)? = 25,
Toa dé A la nghiém ctia hé

A(0;6)

2+ (y-12%=25
A;-4) (loai)

x=0

biém B doi xiing A qua M nén B(0;—4). Toa do D, E la nghiém ciia hé

¥+ (y-172=25
Tx—y—-24=0

D(4;4),E(3;-3)
D(3;-3),E(4;4)

* D(4;4),E(3;-3)

Puong thang AD: x+2y—12 = 0 va duong thang BE : x—3y —12 = 0. Toa do C la nghiém ciia

L x+2y-12=0 e 0 A . -
hé = C(12;0). Kiém tra £/ ACB = 45" nén thoa man.
x-3y—-12=0

* D(3;-3),E(4;4)

Puong thang AD :3x+y—6 = 0 va duong thang BE : 2x— y—4=0. Toa do C la nghiém clia hé
3x + y - 6 - 0 22 0 N A 2 ~
= C(7;0). Kiém tra £/ ACB = 135" nén khong thoa man.
2x—y—-4=0
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Tinh chit 93. Cho hinh binh hanh ABCD véi diém M ndm trong hinh binh hanh sao cho
/MAB = /MCB. Dung hinh hanh DCME. Khi dé tit gidc DEAM ndi tiép.

Loi gidi:

D C

Ta c6 /ZMAB = /MCB & /DAM = /DCM. Ma DEMC la hinh binh hanh do do /DEM =
/DAM hay tit gidc DEAM ni tiép.

Bai toan 181. Cho hinh binh hanh ABCD c6 D(4;0). Cho diém M nam trong hinh binh hanh
sao cho /MAB = /MCB. Phuong trinh duong thang MB :2x—y—8=0,MC:3x+y—7=0. Biét
Aex—-2y+4=0,x4€Z. Tim toa do diém A.

(Hocmai lan 4)

. A s .. )2x-y—-8=0 PP N 2
Toa do M la nghiém cua hé Y = M(3;-2). Ta co goc giua hai duong thang
3x+y—-7=0
e . R, s e Ao A A lDMA:450 s . .~ .
(MC, MB) = 45°. Ap dung tinh chat 11t gidc DE AM ndi tiep nén , dodo gocgiua hai
/DMA=135
N 2 N 0 N N 2 .| 3x+y-7=0
duong thang MD, M A la (M D, M A) = 45°. Suy ra phuong trinh duong thang ND la 3y 920"
x-3y-9=
* 3x+y—-7=0.
A s o, o f3Xx+y=7=0 .
Toa do A la nghiem cua heé >xa¢7 (loai).
x—2y+4=0
e x-3y—-9=0.
A s . ) x=3y=9=0
Toa do A la nghiéem cua hé = A(-30;-13).
x—2y+4=0
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Tinh chat 94. Cho tam gidc ABC vudng can tai A v6i M la trung diém BC. Goi G la trong
tam tam gidc ABM, D la diém nam trén doan MC sao cho GA = GD. Khi do

1. tam gidc AGD vudéng cdn tai G.

2.

Loi gidi:

1. Ta c6 tam gidc ABD néi tiép duong tron tdm G ma /ABD = 45° nén /AGD = 90° hay tam
gidc AGD vudng cdn tai G.

2.

Bai toan 182. Cho tam gidc ABC vudng can tai A véi M la trung diém BC. Goi G la trong tam tam
gidc ABM, D(7;-2) la diém nam trén doan MC sao cho GA = GD. Tim toa dé diém A, lap phuong
trinh duong thang AB biét x4 < 4; AG:3x—y—13 =0.
(Hdu Loc 2 - Thanh Hoa lan 1)
Ap dung tinh chdt ta cé6 DG1 AG, goi G(a;3a—13 =0) suy ra G(4;-1). Goi A(b,3b—13) taam gidc
A(3;-4)

.. Goi E la trung diém BM ta ¢ AG = 2GE suy
A(5;2) loai

AGD can tai G nén GA= GD suy ra

91 PR z . . N A N . 2
ra E(E; 5) do do duong thang BC di qua D, E co phuong trinh x+ y—5=0. Toa do M la hinh chieu
cua A lén duong thﬁng BC suy ra M(6;—1).E la trung diém BM suy ra B(3;2).

Bai toan 183. Cho tam gidc ABC c6 AB = 2AC va M la trung diém AB.Cho I(1;-8) la tdm duong
tron tiép xiic véi canh AB, AC lan lugt tai M,C. Biét BC:x—9y+5=0 va A€ x+y—3=0. Tim toa
do cdc dinh A, B, C.
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(Vted lan 6)
Ta can nhd lai tinh chdt sau:

2’ A ., » X . « A2 . A AB
Tinh chat 95. Cho tam giac ABC co BC co dinh, diem A di dong sao cho0 < — =k <1

C
khong doi. Khi do A chay trén mot duong tron va duong tron nay goi la duong tron Apolo-
nius.

Loi gidi:

0—=—= nén AP, AQ
AB~ PB_ QB

la phan gidc ngoai ctia tam gidc CAB hay A chay trén duong tron duong kinh PQ. Goi E la trung
. A2 < A — 1— R

diem PQ va F trén doan AP sao cho PF = ZPA' ViQALAp nén CFLAL

Céch 1:1am hinh hoc pha thém dai s6

) . e ) _— 11 e ., AC PC C
Goi P,Q la cac diéem chia doan CB theo tysok:——;E.Khzdo tac = _ Q¢

Goi (a;3-a),IA= (a—1;11-a) do dé duong thang Al : (a—11)(x—1) + (a—1)(y+8) = 0. Toa do P
la nghiém cua hé

—34a+11' —-a-29

(a-1Dx-D+(@-1)(y+8 =0
5m—1m’5m—1ml

x—=-9y+5=0

== 1= N z . N . p N R
Ta co PF = ZPA suy ra F() suy ra duong thang CF di qua F vuong goc Al co phuong trinh. Toa do
C la nghiém cua hé

= C().
x-9y+5=0

Chii y CALCI nén CA.IC =0 suyra

a=
Cédch 2: 1am hinh hoc theo tinh chét suy doan
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Ta chitng minh thém mét tinh chdt dep hon nita néu khong nhdn thdy do la: Goi G la trong
tam tam gidc ABC khi do IGLBC.

.. .. DP DG 1 ) N A N A s .
That vay DC-DA_3 do do PGLAC ma CGLIP nén P la truc tam tam giac CGI hay GILBC.
buong thang IG di qua I va vuéng géc CD nén cé phuong trinh 9x+y—1=0. Goi A(a;3—a), D(9d —

R 29d—-5)+a 2d+3-a_ . R 36a—-5 45—-4a
5;d) suy ra trong tam G( ; JViGe9x+y—-1=0nen D(— ;

; ). Goi
o 3 82 82
C(9c-5;c) suyraB(). Ta co hé
CACI=0 AQ.CO
AB=2AC AQ,CO

.. | A(L;2),B(=5;0),C(4;1)
Va .
AQ,B0,CO

Nhdén xét: Cdach lam 1 co ve tu nhién theo tu duy théng thuong.

Bai toan 184. Cho tam gidc ABC vudng tai A cé duong cao AH, AB < AC. Goi I la trung diém AH,
dung duong thang vuong goc véi BC tai C cat duong thang BI tai D(4;—4). Tim toa dé cdc dinh
tam gidc ABC, biét BC: x+2y—6=0,A€ x+y—2=0.

(Lé Vin Thinh- Bdc Ninh lan 1)
Loi gidi:
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Ta sé chiing minh DA = DC, thdt vdy kéo dai CD cdt duong thang AB tai E. Chii y AH || EC va
I la trung diém AH nén theo Thales ta c6 D la trung diém ciia EC. Mdt khdc tam gidc EAC vuong
tai Anén DA=DC = DE.
Puong thang DC vudng goc BC c6 phuong trinh 2x —y—12=0. Do dé toa d C la nghiém ciia hé

2x—y—-12=0
= C(6;0).

X+2y—-6=0
. g2 N A(2;0
KhidoAex+y—-2=0vaDA=DC suyra &0
A(8;-6)

e A(2;0)
Puong thang AB vuéng goc AC c6 phuong trinh x = 2 doé dé B(2;2).

e A(8;-6)
buong thang AB vudng goc AC c6 phuong trinh x—3y —26 = 0 do d6 B(14;-4) (loai vi
AB = AC).

Bai toan 185. Trong mdt phang vdi hé toa dé Oxy, cho tam gidc ABC vudng cdn tai A, c6 diém
D(0;1) thudc canh AB. Puong thang qua D vudng goc véi CD cdt duong thang vudng goc véi BC
tai B tai diém E(-1;8). Xdc dinh toa do cdc diém ciia tam gidc ABC biét dinh B thudc duong thang
d:5x+7y—25=0 vadinh C co hoanh dj duong.

(Toanhoc247 lan 1 )

Loi gidi:
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\
\
\

Chii y ti gidc EBDC ni tiép nén /DBC = /DEC do dé tam gidc EDC vudng can tai D va
B,E cung phia dbi véi DC. Puong thang DC di qua D va vudng géc DE nén cé phuong trinh
DC:x—7y+7=0. Puong tron tdm D badn kinh DE co6 phuong trinh x*> + (y — 1)> = 50. Toa dé C la
nghiém ctia hé

xX=7y+7=0 C(7;2)
C=700 ()

x*+(y—1)?=50

Khi dé trung diém EC c6 tao do M(3;5) va duong tron ngoai tiép tam gidc EDC c6 phuong trinh
(x—3)?+(y—5)% = 25. Toa do B la nghiém cua hé

(x=3)*+(y-5)*=25 B(-2;5)
B() VIB,E khdc phiaDC

S5x+7y—-25=0
buong thang BD : 2x+ y—1=0 va trung truc BC :3x— y—4 = 0. Toa d6 A la nghiém ciia hé

2x+y—-1=0
= A(1;-1)
3x—y—-4=0

Tinh chat 96. Cho tam gidc ABC vuong can tai A. Goi M la trung diém BC, G la trong tam
ctia tam gidc ABM.D la diém nam trén doan MCsao cho GA = GD. Khi dé6

1. Gid sit duong tron ngoai tiép tam gidc ABD cdt AC tai E, ta c6 BE la duong kinh.
2. ED1BC

3. DGLAG hay tam gidac AGD vuong can tai G.
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Loi gidi:

1. Vi tam gidc ABD néi tiép duong tron tdm G nén GB = GA = GE. Mt khdc /BAE = 90° nén
BE la duong kinh.

2. Vi BE la duong kinh nén /BDE =90° hay DELBC.
3. Tac6 /DGA=2/MBA=2.45°=90° hay GDLGA hay tam gidc AGD vudng cin tai G.

Bai toan 186. Cho tam gidc ABC vuéng can tai A. Goi M ld trung diém BC, G la trong tam clia tam
gidc ABM.D(7;-2) la diém nam trén doan MCsao cho GA = GD. Biét phuong trinh AG : 3x—y—13 =
0,x4, xg < 4. Tim toa dé cdc dinh ctia tam gidc ABC.
(Nguyén Siéu lan 1)
Ap dung tinh chdt ta cé tam gidc AGD vudng can tai G. Puong thang DG di qua G vudng géc
vdi AG co phuong trinh GD : x+3y—1=0. Toa dj G la nghiém cua hé

= GH4;-1).

x+3y-1=0
3x—-y—-13=0

A3;—-4)

Tam gidc AGD vuong can suy ra .
& & Y A(5;2)  (loai)

- 7 5 N 2 . A N 21
Ta co AG =2GP suyra P(E; —5). Puong thang BC di qua D, P nén co phuong trinh x—7y — -5 = 0.

buong tron ngoai tiép tam gidc ABD c6 phuiong trinh (x —4)? + (y+ 1)2 = 10. Toa do B la nghiém
cua hé

S .
X-Ty——= 7 14
"3 = B(<;——).
(x—4%+(y+12%=10 5 5
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buong thang AC vudng goc AB va di qua A nén cé phuong trinh AC :3x+4y—23=0. Toa dé C la
nghiém ctia hé

Lol 8
21 =g

{3x+4y—23:0
x—7y-==0
=5

Bai toan 187. Cho hinh vuéng ABCD, diém M(5;7) nam trén canh BC. Puong tron duong kinh
AM cdt BD tai N(6;2),C € 2x— y—7=0. Tim toa do cdc dinh ctia hinh vuong biét xc € Z, x4 <5.

(Khodi Chdau-Hung Yén lan 2)

Loi gidi:

Bai toan 188. Cho hinh chit nhdt ABCD véi duong chéo BD : 20x—10y—9 = 0. Puong thang qua C
vuong goc voi AC cdt AB, AD tai M, N. Biét duong tron ngoai tiép tam gidc AMN c6 phuong trinh
x2+y2—6x—2y+5=0, tim toa dé diém C.

(Cam Xuyén-Ha Tinh lan 1)
Loi giai:
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Bai toan 189. Cho tam gidc ABC cdn tai A. Goi H la trung diém BC,D(2;-3) la hinh chiéu ciia
H lén AC, M la trung diém HD va I (?; —15—3) la giao diém ctia AM va BD. Puong thang AC cé
phuong trinh x + y+1=0. Tim toa do cdc dinh cua tam gidc ABC.
(Tinh Gia lan 1)
Lo gidi:
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Bai toan 190. Trong Oxy cho tam gidc ABC can tai A. Goi N la trung diém AB.E,F lan luot la
chén duong cao ha ti dinh B,C clia tam gidc ABC. Tim toa dé diém A biét E(7; 1),F(%;§) va
duong thang CN:2x+y—13 =0.

(Pinh Héa lan 2)

Tinh chét 97. cho hinh vuéng ABCD. Piém M la trung diém AD, diém K thudc canh DC
sao cho KC = 3KD. Goi N, E la trung diém ctia BC, BK. Khi dé

z . L= B
1. M,E, N thang hang va MN = EME'

2. MK1MB.
Loi giai:
A B
®
M N
E
D e P

Bai toan 191. Trong mdt phang Oxy cho hinh vuéng ABCD ¢6 B € 2x—y = 0. Diém M(-3;0) la
trung diém AD, diém K(—2;-2) thudc canh DC sao cho KC = 3KD. Tim toa do cdc dinh ctia hinh
vuong.

( chuyén Lé Hong Phong - Nam Pinh lan 2)

Bai toan 192. Trong mdt phdng vdi hé toa do Oxy, cho hinh chit nhdt ABCD. Goi M la diém doi
xiing ctia B qua C va N la hinh chiéu vuéng goc ctia B trén MD. Tam gidc BDM ndi tiép duong
tron (T) co phuong trinh: (x — 4)*+(y — 1)? = 25. Xdc dinh toa do cdc dinh cta hinh chit nhdt ABCD
biét phuong trinh duong thang CN la: 3x—4y—17 = 0; duong thang BC di qua diém E(7;0) va diém
M co tung do am.
(Xudn Truong - Nam Pinh lan 1)
Loi gidi:
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Bai toan 193. Trong Oxy cho A(-2;2) va duong tron (C) : x* + y* = 5. Puong tron (K) ¢6 tam A cat
duong tron (C) tai hai diém phdn biét B,C. Biét tung do B,C deu dm va Sapc = % Viét phuong
trinh duong tron (K).
(Vted lan 7)
Loi gidi:

Bai toan 194. Cho tam gidc ABC vudng tai B, BC = 2BA. Goi E, F la trung diém ciia BC, AC. Trén
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tia d6i FE ldy diém M sao cho FM = 3FE. Biét toa dé diém M(5;—1), AC:2x+y—3 = 0,x4 € Z. Xdc
dinh toa do tam gidc ABC.

(Tinh Gia 3 lan 1)

Bai toan 195. Cho hinh chit nhdt ABCD c6 phuong trinh duong thang AD : x—2y+3 = 0. Trén
duong thang qua B vudng géc vdi duong chéo AC ldy diém E sao cho BE = AC (D, E khdc phdi so
v0i AC). Xdc dinh toa do hinh chii nhdt biét E2;-5) va duong thd?ng AB di qua diém F(4; —4).

(Yén Pinh lan 1)

Loi gidi:

Bai toan 196. Cho hinh vuéng ABCD c6 dudng chéo AC: x+y—5 = 0. Trén tia doi CB ldy diém M
va trén tia doi DC ldy diém N sao cho DN = BM. Puong thang song song AN ké tic M va duong
thang song song AM ké tii N cdt nhau tai F(0;3). Tim toa do cdc dinh ctia hinh vuéng ABCD, biét
M € Ox.

(Tt Ky-Hdi Duong lan 1)
Loi gidi:
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Bai toan 197. Trong mdt phang toa do Oxy, cho hinh chit nhdt ABCD biét AB = 2BC. Goi E va F
lan luot la trung diém clia AB va CD, H va K lan luot la trung diém ciia hai canh DE va HF, diém
P(0;-1) la giao diém cia EK va CH. Xdc dinh toa do cdc dinh ciia hinh chit nhat biét trung diém
ciia doan BF la diém I(5;-1) va dinh B thudc duong thang d : 4x +3y —42 =0.

(Toanhoc247 lan 2)
Loi giai:
D F c
K
[P
1
H
Q
L4 B
A E

AP dung tinh chdt ta cé P nam trén duong tron ngoai tiép ctia hinh vuéng EFCB tam I. Ta c6
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IP=5=IBmabedx+3y—42=0 nén B(9;2) suy ra F(1;—4). Vi EFCB la hinh vuéng va CP = 2EP
nén ta suy ra C(8;-5), E(2;3). Piém D, A doi xiing C, B qua F,E nén D(—6;-3), A(~5;4).
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Chuong 4

BAI TAP REN LUYEN

4.1 Bai tap ren luyén co ban bo sung

Baitap 1. 1. Tam gidc ABC c6 trong tdm G(1;2); hy:4x—y—1=0; hy: x—y+3 =0. Tim toa do

10.

11.

12.

13.

cdac dinh A,B,C.

Tam gidc ABC c6 tam duong tron ngoai tiép 1(4;0); hy: x+y—2=0; my: x+2y—-3=0. Tim
toa do cdc dinh A, B, C.

Tam gidc ABC cOl,: x+y—3=0; mp:x—y+1=0; he:2x+y+1=0. Tim toa dj cdc dinh A, B, C.

Tam gidc ABC cdn tai A c6 AB:3x—y+5=0, BC: x+2y—1=0. Ldp phuong trinh AC biét AC
qua M(1;-3).

Cho A(1;1). Tim Be Ox, C€ A: y =3 sao cho tam gidc ABC déu.
Hinh thoi ABCD ¢6 A(0;1); BD: x+2y-7=0; AB:x+7y—7=0. Tim toa dé cdc dinh B,C, D.

Tam gidc ABC ¢6 l,: x—y =0; he: 2x+y+3 = 0; AC qua M(0,-1); AB = 2AM. Viét phuong
trinh cdc canh ctia tam gidc.

Chody:2x—y+1=0,d,: x+2y—7=0. Ldp phuong trinh duong thang di qua goc toa do sao
cho duong thang nay cung vdi dy, d, tao thanh 1 tam gidc can.

Cho A(2;1), B(0;1), C(3;5), D(-3;—-1). Viét phuong trinh cdc canh ctia hinh vuéng cé 2 canh
song song di qua A, C va 2 canh song song con lai di qua B, D.

Hinh chti nhat ABCD co AB:x—2y—1=0,BD:x-7y+14=0, AC qua M(2;1). Tim toa do cdc
dinh A, B, C, D.

Tam gidc ABC co A thuocd: x—4y—2=0, canh BC song song void, hy: x+y+3=0, M(1;1)
la trung diém AC. Tim toa do cdc dinh A, B, C.

Hinh chii nhdt ABCD co AB song song voi A:2x+y =0; AB qua M(2;-1); BC qua N(-2;0);
giao diém hai duong chéo la goc tao dé. Xdc dinh toa do cdc dinh.

Hinh thoi ABCD co A(0;4); B(2;0); hai duong chéo cdt nhau tai géc toa do. Tim toa do cdc
dinh C, D.
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14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

168

. , . 1 5 o, 2 N
Cho tam gidac ABC co truc tam H (5; -3/ trung diém cac canh AB, AC lan luot la M(1;4),

N(=1;3). Tim toa doé cdc dinh A, B, C.

Tam gidc ABC c6 A(5;2), m:2x—y+3 =0 va duong trung truc cua canh BC laA: x+y—6=0.
Tim toa do cdc dinh B, C.

Tam gidc ABC ¢6 A thuécd : x—4y—2 =0, BC song song v6id, hy: x+y+3 =0, trung diém
cuia AC la M(1;1). Tim toa doé cdc dinh A, B, C.

.. , R N . 4 7 A s ap
Tam giac ABC co A(-3;6), truc tam H(2;1) va trong tam G (5; §) Tim toa do cdac dinh B, C.

Hinh thoi ABCD co canh biing5; A(1;5); hai dinh B, D nam trén duong thd?ngd :Xx—2y+4=0.
Tim toa doé cdc dinh B, C, D.

Hinh thoi ABCD c6 tam I(1;0); trung diém ctia AB la M(0;3); CD qua N(8;-3). Tim toa do
cdcdinh A, B, C, D.

Hinh chit nhdt ABCD c6 tam 1(1;2), AB = 3AD; duong thang AB qua M(—2;4); duong thang
CD qua N(1;3). Tim toa dé cdc dinh A, B, C, D.

Tam gidc ABC vudng tai A(1;0); BC : y—2 = 0; duong tron tdm A tiép xiic véi BC va cat AC
tai trung diém M. Xdc dinh toa do cdc dinh B, C.

Tam gidc ABC vuong tai A(-3;2); B, C thuoc duong thofng d:x—y-3=0.Tim cdc diém B, C
sao cho tam gidc ABC c6 dién tich nhé nht.

Hinh vuéng ABCD c6 tam 1(4;-2); duong thang AB qua H(-2;-9), duong thang CD qua
K(4;-7). Tim toa do cdc dinh A, B, C, D.

Tam gidc ABC c6 truc tam H(3;4), trung diém ciia BC la M(5;4) va chan duong vuong goc
ha ti dinh C la F(3;2). Xdc dinh toa do cdc dinh A, B, C.

Cho tam gidc ABC vudng tai A c6 B(1;1), duong tron duong kinh AB la (S) : x>+ y> —4x -2y +
4=0, (S) cdt BC tai diém thit hai H, BC = 4BH. Tim toa d¢ cdc dinh A, C.

Tam gidc ABC c6 tam duong tron ngoai tiép 1(4;0), hg: x+y-2=0, hy,: x—2y—-5=0. Tim toa
do cdc dinh ctia tam gidc ABC.

N ~, A - oA - T A 9 3 o A2 2 N i
Hinh chit nhdt ABCD co dién tich bang 12; tam I (E; 5); trung diém cua AD la M(3;0). Xac
dinh toa dé cdc dinh A, B, C, D.

Tam gidac ABC co tam duong tron noi tiép, ngoai tiép lan luot la K(4;5), 1(6;6), dinh A(2;3).
Tim toa do cdc dinh B, C.

2 2

Cho (E): xz + yT =1, A:2x+y+3 = 0. Viét phuong trinh duong thang d vuéng goc vi A sao

cho d cdt (E) tai 2 diém A, B ma dién tich tam gidc OAB bang 1.
Hinh vuéng ABCD c¢6 A(-2;6), diém B thudc duong thang d : x — 2y +6 = 0. Hai diém M, N
lan lan thudc canh BC, CD sao cho BM = CN. Hai dudong thang AM va BN cdt nhau tai

2 14 »
I (g; E) Tim toa do dinh C.
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31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

Hinh thang ABCD vuéng tai A va D c6 dién tich bang 24, ddy I6n CD, AD :3x—y =0, BD:
x—2y =0, duong thang BC tao véi duong thang AB mot goc 45°. Viét phuong trinh duong
thang BC biét diém B c¢6 hoanh dé duong.

Tim diém M thudc truc tung sao cho tit M ké duoc 2 tiép tuyén MA, MB dén duong tron
(C): (x—4)2+ y2 =4, vdi A, B la cdc tiép diém sao cho AB qua E(4;1).

Tam gidc ABC vudng can tai A, duong thang BC : x+7y—31 = 0, duong thang AC qua E(7;7),
duong thang AB qua F(2;-3) va F khéng thudc doan thang AB. Tim toa dé cdc dinh A, B, C.

Cho duong tron (C) : X2+ y* —2x+4y+1=0cé tam I, A: x— y+1=0. T diém M thubc duong
thang A vé 2 tiép tuyén MA, MB dén duong tron (C) véi A, B la cdc tiép diém. Tim toa do
diém M sao cho dién tich ti gidc MAIB bang 4v/3.

Tam gidc ABC c6 truc tam H(-1;4), tam duong tron ngoai tiép 1(-3;0) va trung diém canh
BC la M(0;-3). Tim toa do cdc dinh A, B, C biét B ¢c6 hoanh do duong.

Puong tron (C) 6 tam 1(2;2) cat duong tron (S) : x2+y* =1 tai 2 diém A, B phan biét sao cho
AB = /2. Viét phuiong trinh duong thang AB.

Hinh chit nhdt ABCD c6 dién tich bang 16, cdc canh AB, BC, CD, DA lan luot qua M(4;5),
N(6;5), P(5;2), Q(2;1). Viét phuiong trinh canh AB.

Cho diém K (3;2) va duong tron (C) : x>+ y? —2x—4y+1=0 c6 tdm 1. Tim toa dé diém M thuéc
(C) sao cho ZIMK =60°.

Cho A(1;4) va 2 duong tron (C): (x—2)%+ (y—3)2 =13, (S) : (x— 1)2 + (y —2)2 = 25. Tim diém M
thuéc (C) va diém N thuoc (S) sao cho tam gidc AMN vuéng can tai A.

Hinh chii nhdt ABCD co tam 1(1;4), A thudcd, : x+y =0, C thudcd, :2x— y+7 =0 va duong
thang AB qua M(0;—4). Xdc dinh toa do cdc dinh ctia hinh chit nhdt ABCD.

Tim diém I thudc duong thangd : x—y—1=0 sao cho duong tron tam I bdn kinh 1 tiép xiic
ngoai vai duong tron (C) : x* + y*> —4y = 0.

Tam gidc ABC co dién tich b&ng 2, A(1;0), B(0;2) va trung diém AC thudc duong thd?ng d:
x—y=0.Tim toa dé dinh C.

Hinh vuéng ABCD c¢6 AC: x+2y—3=0, diém D thudcd : x—y—2 = 0 va duong thang BC qua
M(7;-7). Tim toa do cdc dinh ciia hinh vuéng biét D c6 hoanh dé am.

Tam gidc ABC c¢6 chdn 3 dudng cao ting vdi cdc dinh A, B, C lan luot la D(1;1), E(-2;3),
F(2;4). Viét phuong trinh canh BC.

Tim toa do cdc dinh ciia hinh vuéng ABCD ngoai tiép duong tron (S): (x—2)2+ (y—3)2 =10
biét A c6 hoanh dé duong va duong thang AB qua diém E(-3;-2).

Tam gidc ABC c01,:2x—y—-3=0, hinh chiéu vudng goc cua B trén AC la E(-6;0) va hinh
chiéu vuéng goc ctia C trén AB la F(~4;4). Tim toa d6 cdc dinh A, B, C.

Group: www.facebook.com/groups/moingaymottinhchat/ 169



47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

170

Cho (C): x2+ Y2 +2x—6y+6 =0 c0 tdm I va duong thang d : mx—4y+3m+1=0. Tim m dé
duong thang d cdt duong tron (C) tai 2 diém A, B phdn biét sao cho / AIB = 120°.

Viét phuong trinh duong thang A qua A(2;3) sao cho A cdt 2 duong tron (Cy) : x2 + y? = 13,
(Co): (x—6) + y2 =25 theo 2 ddy cung c6 dé dai bang nhau.

Hinh vuéng ABCD ¢6 CD:4x—3y+4=0, diém M(2;3) thudc BC, diém N(1;1) thudc AB. Viét
phuiong trinh duong thang chita canh AD.

Tim diém M thudc truc tung sao cho qua M ké duoc 2 tiép tuyén dén duong tron (C) : x* +
y2 —6x+5 =0 ma goc gitia 2 tiép tuyén do bang 60°.

Tim m dé’trén duong thang d : x+ y + m =0 c6 duy nhdt diém A dé'tiv A ké duoc 2 tiép tuyén
AB, AC dén duong tron (C) : (x—1)2 + (y +2)% = 9 sao cho tam gidc ABC vuong.

Cho tam gidc ABC vuéng tai A, M(3;1) la trung diém ctia AB, dinh C thuécd : x—y+6 =0 va
he:2x—y=0.Tim toa do cdc dinh A, B, C.

5)2 < e ) )
Cho (C): (x+3)*+ (y— Z) =25,A:2x—y+1=0. Tu diém A thuodc A ve 2 tiep tuyén AM, AN
dén duong tron (C) v6i M, N thudc (C). Tim toa dé diém A biét MN = 6.

Cho M(2;1), d: x— y = 0. Viét phuong trinh duong thang A cdt d tai A va cdt truc hoanh tai
B sao cho tam gidc ABM vuong can tai M.

Cho duong tron (C) : x>+ y* —8x+6y +21 = 0 va duong thang d : x+y—1=0. Tim toa dé cdc
dinh ciia hinh vuéng ngoai tiép duong tron (C) biét rang c6 mét dinh ctia hinh vuéng thudc
duong thangd.

Cho duong thang d : 3x -4y +5 = 0 va duong tron (C) : x2 + y? + 2x -6y +9 = 0. Tim diém M
thudc duong tron (C) va diém N thudc duong thang d sao cho do dai MN nhé nhat.

Viét phuong trinh duong thang A di qua diém M(1;0), cat duong tron (Cy) : x2 + y2 —2x—2y+
1 =0 tai A va cat duong tron (Cy) : x>+ y*> +4x—5=0 tai B sao cho MA = 2MB.

N . P e 1 R N z .2
Cho hinh thoi ABCD co tam 1(2;1), AC =2BD, diém M(O; §) thuoc duong thang AB, diéem
N(0;7) thudc duong thang CD. Tim toa dé dinh B biét B ¢6 hoanh do duong.

va cat duong

N | =~

Viét phuong trinh duong thang A tiép xiic voi duong tron (Cy) : (x—1)2 + y? =
tron (Cy) : (x —2)? + (y — 2)% = 4 theo mét ddy cung co do dai 2v/2.

Tam gidac ABC co dién tich b&ng 2,AB:x-y=0, diem E2;1) la trung diém ciia canh BC.
Tim toa do trung diém F clia canh AC.

Cho M(2;-1), (S): x>+ y* = 9. Viét phuong trinh dudng tron (C) c6 ban kinh bang 4 va cdt (S)
theo 1 ddy cung qua diém M c6 dé dai nhé nhat.

Cho (C): x2+y*—2x—2y—14=0 va (S) : x2 + y2 —4x + 2y — 20 = 0. Viét phuong trinh duong
thang A cdt (C) va (S) theo cdc ddy cung cé do dai lan luot la2/7 va 8.
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ChoA:x—y+1=0;(C):x%+ y2—2x=0. Tim diém M thuéc (C) va diém N thudc A sao cho M
doi xiing véi N qua truc tung.

Cho (C): (x— 12+ (y—1)2 = 1; (S) : x% + (y — 2)2 = 4. Viét phuong trinh duong thang A | d :
x+2y+1=0sao cho A cdt (C), (S) theo cdc ddy cung cé do dai bang nhau.

Cho A(3;1),d:x—y+1=0,(S): (x—2)?+(y+2)?=4. Tim B thudc d, C thudc (S) sao cho tam
gidc ABC vuéng cdn tai A.

ChoA:x+y-3=0cdt(C): x2+y?—2x-3=0tai 2 diém M, N. Tim diém A thuoc (C) sao cho
tam gidc AMN c6 dién tich lén nhat.

Tim diém M thudc truc tung sao cho tit M ké duoc 2 tiép tuyén MA, MB dén duong tron
(C): (x—4)2+ y2 =4, v6i A, B la cdc tiép diém sao cho AB qua E(4;1).

Viét phuong trinh duong thd?ng A tiép xtic v6i (C)) : x2 + (y + 1)? = 4 dong thoi cdt (Cy) : (x —
12+ y? = 2 theo mét ddy cung co do dai 2.

Viét phuong trinh duong tron (C) ¢6 bdn kinh bdng 6 va tiép xiic véi (S) : x2 + y? = 25 tai
A(3;4).

Ldp phuong trinh duong tron (C) qua B(1;6) va tiép xtic vdi (S) : (x—2)%+(y—1)% = 2 tai A(1;2).

2 2
Cho Elip (E): xZ + yT =1 va diém M(0;2). Viét phuong trinh duong thang A qua M cat (E) tai

hai diém A, B sao cho 3 ]\TA -5 Aﬁz?

2 2

Cho Elip (E): % + % =1 va duong thang A : 3x + 4y — 12 = 0. Chiing minh rdng A cdt (E) tai

hai diém A, B phdn biét va tim diém C thudc (E) sao cho dién tich tam gidc ABC bangs.

. x? y2 N . £ < < 2 A . P
Cho Elip (E): —tT= lvad:2x+y+2=0. Viet phuong trinh duong thang A vuong goc voi
d, cdt (E) tai hai diém A, B sao cho dién tich tam gidc OAB biing 1.

2 2

N SRPTPN .2 , X . N A A N 2
Cho Fy, F, la cac tiéu diém elip (E) : i yz =1 (F; co hoanh do am). Duong thang A qua F,

song song véid: x—y =0 cat (E) tai A, B. Tinh dién tich tam gidc ABF,.

2 2

Cho Elip (E) : % + % =1, hai diém A, B thudc (E) sao cho tam gidc OAB vudng tai O. Chiing

1 a? + b?

. S 1
minh rang OAZ + OB = e

4.2 Cdc bai hinh oxy trong dé thi thit 2015

Bai toan 198. Trong mqdt phdng véi hé toa doé Oxy, cho hinh vuéng ABCD c6 dinh C thudc duong
thang d: x+2y—6=0, diém M(1;1) thudc canh BD biét rang hinh chiéu vuéng géc cia diém M
trén canh AB va AD déu nam trén duong thang A: x+y—1=0. Tim toa dé dinh C. (Chu Vén An,
An Giang 2015)
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Bai toan 199. Trong hé toa do Oxy, cho hinh binh hanh ABCD co BD = gAC . Biet rang M(-2;-

1), N(2;-1) lan luot la hinh chiéu clia D xudng cdc duong thang AB, BC va dudng thang x —7y =0
diqua A, C. Tim toa do diem A, C. (Chi Linh, Hai Duong 2015)

Bai toan 200. Trong mdt phdng véi hé toa dé Oxy, cho hinh thang vuéng ABCD véi (/BAD =
ZADC =90° c6 dinh D (2;2) va CD = 2AB. Goi H la hinh chiéu vuéng goc cia diém D lén duong
, « A2 22 14 N e A2 2 -, . A -, 2 . X ™ 2
cheo AC. biem M (E ; ?) la trung diem cua HC. Xac dinh toa do cac dinh A, B, C, biet rang dinh
B thuéc duong thang A= x—2y+4=0. (Nguyén Viét Xudn, Phii yén 2015)

Bai toan 201. Trong mdt phang vdi hé toa dé Oxy, cho tam gidc ABC néi tiép duong tron (T) cé
phuiong trinh (x—1)2 + (y — 2)% = 25. Cdc diém K(-1;1), H(2;5) lan luot la chdan dudong cao ha tit A,
B ciia tam gidc ABC. Tim toa dé cdc dinh ciia tam gidc ABC biét rang dinh C c¢6 hoanh do duong.
(Luong Ngoc Quyén, Thdi Nguyén 2015)

Bai toan 202. Trong mdt phang toa do Oxy cho tam gidc ABC. Trén hai doan thang AB, AC lan
luot ldy hai diém E, D sao cho /ABD = / ACE. Pudng tron ngoqi tiép tam gidc ADB cdt tia CE tai
M(1;0) va N(2;1). Pudng tron ngoai tiép tam gidc AEC cdt tia BD tai 1(1;2) va K. Viét phuong trinh
duong tron ngoai tiép tam gidc MNK. (Tinh Gia 1 lan 3 ndam 2015)

Bai toan 203. Trong mdt phang vdi hé toa do Oxy, cho hinh vuéng ABCD c6 tam 1. Trung diém
canh AB la M(0;3), trung diém doan CI la J(1;0). Tim toa do cdc dinh ciia hinh vuéng, biét dinh D
thudc duong thang A: x—y+1=0. (Ngo Gia Tu, Vinh Phitic 2015)

Bai toan 204. Trong mdt phang toa do Oxy, cho hinh thang ABCD vuéng tai A va D, D(2; 2) va
CD = 2AB. Goi H la hinh chiéu vuéng géc ciia D lén AC. Piém M (% ; 1) la trung diém ciia HC.
Xdc dinh cdc toa do cdc diém A, B, C ctia hinh thang biét B thudc duong thang A: x—2y+4 =0,

(Quang Xuong 4, Thanh Hoa 2015)

Bai toan 205. Trong mdt phang vdi hé toa do Oxy, cho tam gidc duong cao AA' ¢6 phuong trinh
x+2y—2=0 truc tdm H(2;0) ké cdc duong cao BB' va CC' duong thang B'C' c6 phuong trinh
x—y+1=0. M(@3;-2) la trung diém BC. Tim toa do cdc dinh A, B, C. (Nghia Hung C 2015)

Bai toan 206. Trong mdt phdng Oxy cho tam gidc ABC c6 dinh A(2;-2), trong tam G (0;1) va truc
tdm H(%;1). Tim toa do ciia cdc dinh B, C va tinh bdn kinh ciia duong tron ngoai tiép tam gidc
ABC. (Nguyén Hién, Pa Nang 2015)

Bai toan 207. Trong khéng gian véi hé toa dé Oxy Cho hinh vuéng ABCD c6 C(2;-2). Goi diém
I,K lan luot la trung diém ctia DA va DC; M(-1;-1) la giao ctia BI va AK. Tim toa do cdc dinh con
lai ctia hinh vuéng ABCD biét diém B c¢6 hoanh do duong. (Hién Pa 2105)

Bai toan 208. Trong mdt phang Oxy cho tam gidc ABC cdn dinh A, D la trung diém canh AC.
K(1;0) , E(};4) lan lugt la tGm dudng tron ngoai tiép tam gidc ABC va trong tdm tam gidc ABD.
P(-1;6), Q(=9;2) lan luot thudc duong thang AC, BD. Tim toa do diém A, B, C biét D c6 hoanh do
duong. (Nam Dan va lan 3 Quy Chau 2015)

Bai toan 209. Trong mdt phdng Oxy, goi H(3;—2),1(8;11), K(4; 1) lan luot la truc tam, tam duong
tron ngoai tiép, chan duong cao vé tii A clia tam gidc ABC. Tim toa do cdc diém A, B, C. (s6 thanh
phd HCM 2015)
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Bai toan 210. Trong mdt phang (Oxy), cho tam gidc ABC c6 trung diém ctia BC la M(3; -1), duong
thang chita duong cao vé tii B di qua E(—1;-3) va duong thang chiia canh AC qua F(1;3). Tim toa
do cdc dinh ctia tam gidc ABC biét D(4;-2) la diém doi xiing clia A qua tam duong tron ngoai tiép
tam gidc ABC. (Nui Thanh 2015)

Bai toan 211. Trong mdt phdng vdi toa do Oxy, cho hinh thang ABCD vuéng tai A va D c6 AB =
AD < CD, diém B(1;2), duong thang BD cé phuong trinhy = 2. Biét rang duong thang (d) : 7x—y —
25 = 0 lan luot cdt cdc doan thang AD va CD theo thit tu tai M va N sao cho BM1BC va tia BN la
tia phdn gidc ctia géc MBC. Tim toa dé dinh D (v6i hoanh do ciia D la so duong).  (Quynh Luu,
Nghé An 2015)

Bai toan 212. Trong mdt phang toa dé Oxy, cho hinh chit nhdt ABCD c6 tam E(3;-4). Puong
thang chita canh AB di qua diém M(7;4) va trung diém N ciia doan CD thudc duong thang d: 4x
+y— 10 = 0. Viét phuong trinh duong thang AB. (chuyén Quoc Hoc Hué)

Bai toan 213. Trong mdt phdng vdi hé toa dé Oxy cho tam gidc ABC. A, B, C’ la cdc diém sao cho
ABA'C, BCB'A va CAC'B va la hinh binh hanh. Biét H1(0;-2), H2(2;-1) va H3(0;1) va la truc tam
cua cdc tam gidc BCA, CAB, ABC'. Tim toa do cdc dinh cua tam gidc ABC. (THPT chuyén
DHKHTN)
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