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Do thoi gian gap rit nén mot so bai chua
kip déng loi gidi, mét s6 bai cé thé thiéu
dir kién (loi do danh mdy). Cdc em tu’ lam
va tu phat hién tinh chat cho nhirng bai
khong co dap an. Do nhiéu qua nén khong
nho’ het tac gia cua turng bai toan. Du da
co gang het strc nhung khéng thé trdanh

khéi nhiéu sai sét, mong duoc bo qua.
Se co mot ban hoan thién hon cho ca hai

tap. Than chao cac em va dong nghiéep! .
S dung ban goc la su ton trong vé tdc
gia, con sir dung ban sdch léu la tiép tay

cho bon toi pham.
Vo Quang Man
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Chuong 1

TINH CHAT KINH DIEN CAN NAM VONG

1.1 Duong tron Apolonius

. . . P .2 N AB
Dinh nghia 1. Cho tam giac ABC co BC co dinh, diem A di dong sao cho 0 < Yl k<1

khong doi. Khi dé A chay trén mét duong tron va duong tron nay goi la duong tron Apolo-
nius.

Bai tap 1. Cho tam gidic ABC c6 AB = 2AC va M la trung diém AB.Cho I(1;-8) la tam duong
tron tiép xtic véi canh AB, AC lan luot tai M,C. Biét BC: x—9y+5=0va Ac x+y—-3=0. Tim
toa do cdc dinh A, B, C.

(Vted lan 6)

. « s R . .z 11 L , AC PC Cc .
GQlP,QlacacdlemchladoanCBtheotysok:——;—.Khldotaco—:—:Q—nenAP,AQ
2’2 AB~ PB_ QB

la phan giac ngoai ctia tam giac CAB hay A chay trén duong tron dudng kinh PQ. Goi E la trung
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.2 . . — 1= .
diém PQ va F tréen doan AP sao cho PF = ZPA' Vi QALAp nén CFLAI
Céch 1: 1am hinh hoc pha thém dai s6
Goi (a;3 - a),I_A =(a-1;11-a) do d6 duong théng Al:(a—11)(x—=1) +(a—1)(y +8) =0. Toa do
P la nghiém ctia hé

(@a-1D)x-D+(a-D(y+8=0 b -34a+11 -a-29
X—9y+5=0 5(a—10) '5(a—10)"

, = 1= . 2 . . . . . .
Ta co PF = ZPA suy ra F() suy ra duong thang CF di qua F vudng goc AI co phuong trinh. Toa do

C la nghiém cta hé

= C().
x—=9y+5=0

Chiy CALCInén CA.IC =0 suy ra

Nhdan xet:
e Cach lam 1 c6 vé tu nhién theo tu duy théng thuong ma mot hoc sinh da sb sé suy nghi
theo huéng nay.

« Duia vao cach 1 ta c6 thé tong quat cho tam gidc c6 AB = kAC.

Céch 2: 1am hinh hoc theo tinh chit suy dodn

Ta chiing minh thém mo6t tinh chat dep hon nita néu phat hién dé la: Goi G 1a trong tAm tam
giac ABC khi d6 IGLBC. Cau hoéi dit rala 1am sao phat hién dudc diéu nay? Xin thua theo y chii
quan ctia minh thi tac gia c6 thé xuat phat tit bai toan sau.

Tinh chat 1. Cho tam gidc cdn ABC cdn tai A noi tiép duong tron tam I c6 duong trung
tuyén BM. Goi G la trong tam tam gidc ABM. Khi d6 GILBM.

E

Y\
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1.2 Hang diém diéu hoa

Tinh chit 2. Cho tam gidc ABC nhon, truc tam H néi 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]

1. Tacé (K,D,B,C) = —1vado Mla trung diém ctia BC nén MD.MK = MB? = MC?. Chiiy ta c6
thé chiing minh bang so cap y 1. bang cach stt dung y 2. va y 3. roi suy ra lai y 1. nhu sau

2. Gia stt AO cat dudng tron (0) tai N. Chily H, M, N thang hang suy ra HT LAT. Do dé nim
diém T,E H, A, E nam trén mot duong tron. Vi EF cat BC tai K nén K la tam dleng phuong
ctia ba duong tron (0), (M), (L) hay BC,EF, AT déng quy tai K. Trong tam giac AKM c6
AH,MH la duong cao nén KH1 AM.

3. Chty M la trung diém clia HN va HI, NJ song song vi cling vuoéng géc véi AM nén HINJ
12 hinh binh hanh hay M 1a trung diém ctia IJ.

Khi d6 ta chiing minh lai y 1. nhu sau: Ta c6 MD.MK = MI.MA= MJ].MA= MB.MC = MB? = MC?
Nhdn xét: Cht y khi tam gidc ABC tu thi H van la truc tdm tam gidc AKM.
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Bai toan 1. Cho tam gidc ABC véi 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 dé cdc dinh A, B, C.
(www.facebook.com/groups/moingaymottinhchat/)

Bai toan 2. Trong mdt phang toa dé 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 chdn 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 3. Cho AABC vdi cdc duong cao AD, BE,CF cat nhau tai H. Goi M la trung diém BC
va N la giao diém EF va BC. Cho C(5; —4),N(—Z—5; g) va duong thﬁng AM :9x—y—-3=0,H thudc
duong thangd : x—37—-3 =0.

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

Bai toan 4. Trong Oxy cho tam gidc nhon ABC c6 A(7;4).E, F la hinh chiéu ctia B,C lén AC, AB.
Goi K(1;-1) la giao diém clia EF va BC, trung diém BC c6 toa dé M(9;1). Tim toa do B, C.
(www.facebook.com/groups/moingaymottinhchat/)

Tinh chit 3. Cho tam gidc ABC, duong tron ndi tiép (I) tiép xitic véi 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 sit AD cat EF tai P va cdt (I) tai Q thi(A,P.Q,D) = —1.

3. Ha DH vuong goc vdi EF ta co HD la phan gidc /BHC.
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1. Chiiy AD, BE,CF dong quy nén theo dinh ly Ceva va Menelauyt ta c6 (K, D, B,C) = —1. ti do
theo cong thiic Maclaurin nén ta co MD.MK = MB? = MC?.

2. Pugcsuyratil.
3. Vi(K,D,B,C)=-1vaKH1HD nén HD la phdn gidc trong cua /BHC.
Chii y KQ la tiép tuyeén ctia (I).

N\ , ., , 1 N N Ae Lo A o A - e .
Bai toan 5. Cho tam giac ABC co B (5; 1), duong tron noi tiep tiep xuc voi cdac 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 6. Cho tam gidc ABC c6 dudng tron néi tiép tiép xiic véi cdc canh BC, CA, AB lan luot
tai D, 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 7. Cho tam gidc ABC c6 duong tron noi tiép tiép xiic vdi 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 .
(www.facebook.com/groups/moingaymottinhchat/)

Tinh chét 4. Cho tam gidc ABC ngoai tiép duong 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.

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 thang hang nén theo dinh ly ddo Simson ta cé tit gidc ANIK néi tiép, hay /ZFNI = /EK]I.
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. Vidy AP di qua trung diém M ctia BC.
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Cach 2: Khong dung dinh ly ddo Simson, ta cé thé diing cong goc cing ra.
Ta c6 ti gidc IFNP,IPEK noi tiép. Suy ra Z/INP = /IFP = /IEF = /IKP do dé tam gidc NIK cdn
tai N.

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

Bai tap 2. Cho tam gidc ABC ngoai tiép duong tron tdam 1(1;1) bdan kinh r = 2 va cdc tiép
diém véi cdc canh BC,CA, AB la D, E, F. Puong thang DI cdt EF tai P. Gid st AP : 2x—y+1 =0,
truc tdm H(-1;3), trong tam G thudc duong thangd : x—y+2 =0. Tim toa do cdc dinh ciia
tam gidc ABC.

Bai tap 3. Cho tam gidc ABC ngoai tiép duong tron (I) véi cdc tiép diém tai cdc canh
BC,CA, AB lan luot la M, N, P. Goi D la trung diém BC. Biét M(~1;1), NP : x+y—4=0,AD:

14x—13y+7=0. Tim toa dé cdc dinh cua tam gidc ABC.
(HSG Nghé An)

Dé’lam bai bai nay ta can on lai cdc tinh chat da hoc
1. PN, AD,MI dong quy tai K.

2. Gid s1i PN cdt BC tai E, khi dé DM.DE = DB? = DC?. (Tinh chdt hang diém diéu hoa)

Toa dé K la nghiém ctia hé

14x-13y+7=0 57
= K(3;2).
33

x+y—4=0
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buong thang BC di qua M va vuoéng goc MK nén BC :8x+4y+3 = 0. Toa do D la nghiém ctia hé

14x-13y+7=0 1
= D(——;0).
8x+4y+3=0 2

Toa do E la nghiém ctia hé

x+y—4=0
= E(-5;9).
8x+4y+3=0

St dung tinh chdt DM.DE = DB? = DC? suy ra

B(-2;3),C(1;-3)
C(-2;3),B(1;-3).

* B(-2;3),C(1;-3)
Stz dung EPEN = EM? suy ra P(0;4), N(3;1) do dé duong thang AB di qua B, P nén cé phuong

trinh AB:x—2y+8=0, tuong tu AC:2x—y—-5=0. Toa dd A la nghiém ctia hé

x=2y+8=0
= A(6;7).

2x—-y—-5=0

* C(-2;3),B(1;-3)

Gidi tuong tu ta ciing co A(6;7).

1.3 Phép nghich ddo, cuc va déi cuc

Pinh nghia 2. Cho duong tron (0) bdn kinh R va diém A. Xét phép nghich ddo cuc O
phuiong tich R? bién A thanh H. Puong thang d di qua H va vuéng goc voi OA duoc goi
la duong doi cuc ciia diém A doi véi duong tron (0) va A la cuc ctia d doi véi duong tron (O).
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Bai tap 4. Tim M € Oy sao cho tit M ke dugc hai tiép tuyén MA,MB dén (C): (x—4)%+ y2 =4
sao cho AB di qua E(4;1).

Cach 1: ding hinh hoc Ta can tinh chdt quan trong ciia ciic va doi cuc

Tinh chit 5. AB la dudng dbi cuc ctia diém M va AB di qua E do dé M ném trén dudong dbi
cuc clia diém E.

AB la dudong doi cuc ctia diém M do dé M nam trén duong doi cuc ciia diém E. Puong thang
[E: x = 4, trén dudng thdng IE ldy diém H sao cho IE.TH = R* suy ra H(4;4). Qua H dung duong
thang vuong goc véi 1H cdt duong thang Oy tai M suy ra M(0;4).

Cach 2: dung hinh hoc theo ngén ngit THCS
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Gid sii IM cat AB tai H. Ha IK vuong goc xuong du’(mg thang Oy suy ra K(0;0). Gid st IK cat
AB tai D. Ta co tit giadc HDKM ndi tlep suyra ID.IK = TH.IM = [A? = 4 suy D(3;0). Buong thcmg
AB di qua D, E nén cé phuong trinh AB : x — y —3 = 0. Puong thang IM di qua I vuéng goc vdi AB
nén co phuong trinh IM : x+ y—4=0. Toa do M la nghiém cua hé

xX+y—-4=0
= M(0;4).
x=0

Cach 3: dung dai 0 Dudong tron (C) ¢o tdm 1(4;0) va bdan kinh R = 2. Goi M(0; m), ta c6 MA? =
MI?-1A? = m? +16—4 = m? + 12. Do do duong tron tam M bdn kinh M A co phuong trinh x* + (y —
m)? = m? +12. Vi vdy duong thang AB ¢6 phuong trinh AB :8x —2my — 24 = 0. Puong thang AB di
qua E(4;1) suy ra m =4 hay M(0;4).

Bai tap 5. Cho tam gidc ABC noi tiép duong tron tam 1(3;3). Cdc dudong cao AD, BE,CF cdt
nhau tai H. Puong thang EF cdt duong thang AD tai P(2; g). Goi M(3;2) la trung diém clia
BC. Tim toa do cdc dinh cua tam gidc ABC.

(Tran Cong Hung)

Bai nay ta lam cdch tong qudt, va can nhd lai cdc tinh chat kinh dién da hoc.

Tinh chit 6. GoiK la trung diém AH. Khi dé
1. AK =M.

2. KELEM,KF1FM.
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Cach 1 dung truc dang phwong Pudng thing AD di qua P va song song vdi IM nén AD :
x—2=0. Goi K(2; a), ta c6 duong tron ngoai tiép tit gidc AFHE la duong tron tam K bdn kinh IM
nén co phuong trinh (x-2)* + (y — a)? = 1. Buong tron duong kinh KM c6 phuong trinh (KM) : (x —

5 a+2., 1+@2-a)? o P ) .
5)2+(y— 5 )2 = ( ).Dododwo’ngthangEFcophwdngtrthF:x+(2—a)y+a2—2a—3:0.
. : 11 a=4 | K&y
Dwo’ngthdngEFdiquaPsuyraaz—?a+6:0suym 3 .Dodo o 3. ,VIAK=1IM nén
a=- ;=
2 2
A(2;5)
Az
"2

Céch 2 tuyét chiéu, diing cuc va ddi cuc hay hang diém diéu hoa

Tinh chit 7. KPKD = KH? = KA? = IM2.

Duong thang AD di qua P va song song v6i IM nén AD : x—2 = 0,AD : y = 2. Suy ra toa do

. K24 ., A(2;5)
D(2;2). Chtiy KPKD = KQ.KM = KE* = IM? suy ra » 3) , Vi AK = IM nén o 5) ,
)5 ,5

Nhdn xét:

o Tinh chdt trén la hé qud ctia dinh ly Brocard. Ta c6 (A, H,P.D) = —1. suy ra KPKD = KH? =
K A%

e Theo quan niém cuc va doi cuc. Xét duong tron tam K ban kinh K A. Vi duong doi cuc clia M
la EF di qua P nén duong doi cuc ctia P ciing di qua M do dé duong doi cuc clia P la duong
thang qua M vudng goc vdi K P, tiic la duong thang BC.
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Tinh ch4t8. Cho tam gidc ABC vudng tai A noi tiép duong tron (0). Puong cao AH, duong
tron tam A bdn kinh AH cdt (O) tai E, F. Goi I la giao diém ctia AH va EF. Khi do I la trung
diém AH.

/

Goi A' la diém doi xiing clia A qua BC. Xét phép nghich ddo f cuc A theo phuong tich k = AH?,
Ta c6 f(E) = E, f(F) = F ma (0) di qua A nén qua phép nghich ddo f bién (0) thanh duong thang
EF hay f(A"Y=1. Do do AI.AA' = AH? ma AH = %AA’ nén Al = %AH hay I la trung diém AA.

Nhan xét: Goi M la trung diém BC theo tinh chdt clia phép nghich ddo ta c6 AMLEF.

1.4 Ti gidc noi tiép c6 hai duding chéo vudng géc

Tinh chat9. Cho r# gidc ABCD noi tiép duong tron cé hai duong chéo ACLBD va cdt nhau
tai I. Goi M, N la trung diém AD,BC. M1, NI cdt BC, AD tai H,K. Khi d6 MH1BC,NK_LAD.
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Taco /HBI=/IAD va /BIH=/MID=/MDI dodé /HBI+/BIH=/IAD+/ADI =90° hay
MH1BC. Tuong tu NKLAD.

Bai tap 6. Cho ti gidc ABCD noi tiep duong tron c6 hai duong chéo ACLBD va cdt nhau
tai 1(3;3). Biéet BC:x+7y—48=0,AD:x—7y—-6=0,x5 >0. Tim toa do A,B,C,D.
(Vted lan 13)

buong thang NI di qua I va vuéng goc AD nén NI:7x+y—24=0. Toa dé N la nghiém ctia hé

7X+y-24=0 5 13
= NC;—).
X+7y-48=0 2 2
Goi B(48—7b;b) taco NB= NC = NI suy ra
B(6;6)
B(-1;7) loai -

Suy ra C(~1;7). Puong thang BI di qua B, I nén cé phuong trinh BI : x—y = 0. Toa do D la nghiém
cua hé
x—y=0
v = D(-1;-1).
x—=7y—-6=0
Tuong tu gidi ra A(6;0).
M6 réng lén ta cé tinh chat tuong tu.

Tinh chat 10. Cho it gidc ABCD néi tiép duong tron. Hai duong chéo AC, BD cat nhau tai
1. Goi E la tdm duong tron ngoai tiép tam gidc ADI. Khi dé EILBC.
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. » . . . 1 P
Ta co tam gidc AEI can tai E nén /AIE = 5(1800 —/AED =90°- ZIDA = 90° — /ICF do do
EI1BC.

Bai tap 7. Cho hinh thang cdn ABCD(AB || CD) c6 dinh A(2;-1). Giao diém hai duong chéo
AC va BD la diém 1(1;2). Puong tron ngoai tiép tam gidc ADI c6 tam la E(—%;—g). Biét
duong thang BC di qua diém M(9; —6). Tim toa dé dinh B, D biét diém B c6 tung do nhé hon
3.

( Tran Phii - Ha Tinh lan 1)

Tinh chat 11. Trong mdt phang toa do Oxy, cho tit gidc ABCD ndi tiép ¢ hai duong chéo

< A , . . . < o« A2 A ]- ~
AC va BD vuoéng goc voi nhau tai H. Goi M la diém trén canh AB sao cho AM = §AB va N
la trung diém ctia HC. Khi d6 HMLDN.
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D

Lo ar i X == 22— 1= —
Tt giac ABCD noi tiep suy ra HA.HC = HB.HD hay HM LDN. Ta co HM = §HA+ gHB,DN:

— —_— , — — ]_ —_—— —— 1
HN-HD. Dodo HM.DN = §(2HA.HN— HB.HD) = 5(—HA.HC+ HB.HD) =0

Bai tap 8. Trong mdt phdng toa do Oxy, cho tii gidc ABCD néi tiép co hai duong chéo AC
. N P . . < g . 1 .
va BD vuong goc voi nhau tai H(1;-1). Goi M la diém trén canh AB sao cho AM = §AB va
1 N .2 Ao LA,y < g
N(_E;_D la trung diém cua HC. Tim toa do cdc diém A, B,C biéet rang D(1;4) va diém M

nam trén duong thang d :3x+y—11=0.
(Vted lan 21)

Puong thang HM di qua H va vuéng goc DN nén HM : 3x+10y+7 = 0. Toa dé M la nghiém
cua hé
{3x+ 10y+7=0

13
=> M(—;-2).
3x+y—-11=0 3

buong thc“;ng HN:y+1=0,HD:x-1=0. Goi A(a;-1),B(1;b), diém M chia doan AB theo tﬁsé

2a+1 b-2 13 ,|a=6 A(6;,-1)
;——) =(—;—-2) dodo suyra
3 3 b=—4 B(1;-4)

1 ~
k= —5 suyra toa do M(

Ta c6 N la trung diém HC suy ra C(-2;—1).

Nhdn xét: Ta c6 thé lam bai nay thong qua tinh chat kinh dién da hoc " goi P la trung diém
AB khido HP1DC".

+) Tim toa do C(2;-1).

+) Viét phuong trinh HP, HA, HB.

+) Tham s6 hoa diém A, B sau do tim toa do M, P (van theo tham sb) thé vao phuong trinh da
c6 ta suy ra toa do diém A, B.
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Baitap 9. Cho hinh thang cdn ABCD(AD =3BC) c6 hai duong chéo vudng goc tai I. M trén
canh AB sao cho MB = 2MA va N la trung diém IC. Biét B(—1;-3), duong thang IM di qua
E(2;-3) vaDN:x+2y—5=0. Tim toa do A,C, D.

1.5 T gidc ngoai tiép
1.6 Hai duong tron truc giao

1.7 Truc tam, trung diém va tinh déi trung

Pinh nghia 3. Cho tam gidc ABC c6 M la trung diém BC. Goi D la mét diém tiy y trén
canh BC sao cho AD, AM dbi xiing nhau qua duong phdn gidc khi AD duoc goi la duong
doi trung (trong) cua trung tuyén AM.

Tinh chét 12. Cho tam gidc ABC c6 M la trung diém BC. Goi D la mot diém tiy y trén canh
g Ro .z 5 Ny . s~ 427,.8BD AB
BC. Khi do AD, AM doi xung nhau qua duong phdn gidac khi va chi khi o (A—C)Z.

M C

O

Bai nay cé nhiéu cdch chiing minh. Cdch don gidn nhat la dung dién tich. Thdt vdy ta cé

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

Cdch dung duong doi trung.
Cach1

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

17




Tiép tuyén tai B, C clia duong tron ngoai tiép tam gidc ABC cdt nhau tai E. Khi dé AE la duong
doi trung.

Thdt vdy ha EP,EQ lan luot vuoéng goc vdi cdc duong thang AB, AC va goi D la giao diém ciia
AE va BC.

EP  EBsin/EBP sin/ZC AB DH
Ta co — = . Ha DH, DK vudng géc xudng AB, AC. Khi dé =—— =
EQ ECsin/ECQ sin/B AC’ DK
EP AB BD S 2AB.DH AB,,
. Do d6 — =248 = (=2)%. Suy ra AE la duong doi trung.
EQ AC’ DC SACD 2AC.DK "AC

Nhan xét: Ta co thé chitng minh bang cdch khdc khong dung dén diéu kién tuong duong clia
duong doi trung. Thdt vy goi AM la doi xiing ctia AD qua phdn gidc goc A. Ta c6

BM B AM.sin/BAM.sin /ACB B sin/BAM.sin/ACB B sin/CAE.sin/ABE B CE AE B
MC AM.sin/CAM.sin/ABC sin/CAM.sin/ABC sin/BAE.sin/ACE AE BE

do do M la trung diém BC.

Cach 2
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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 nhiéu cdch nita nhung tam ngang day.

Tinh chat 13. Cho tam gidc ABC, tiép tuyén tai A ciia dudng tron ngoai tiép tam gidc ABC
< N g . . - DB AB 2
cat duong thang BC tai D. Khi do — = (—)".
DC "AC

DB DA AB DB DB DA AB,»
Ta co ADBA~ ADAC suyra — . Do do =(—=)".
DA~ DC AC DC DA'DC ‘AC

Nhdn xét: duong thang AD duoc goi la duong doi trung ngoai dinh A clia tam gidc ABC.
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Bai tap 10. Cho tam gidc ABC c6 AB = 2AC, B(1;2), C(—2;5). Biét tiép tuyén tai A clia duong
tron ngoai tiép tam gidc ABC di qua M(3;2), tim toa do diém A.

= 1= . 2 . L .
Taco DB = ZDC suy ra D(2;1). Duong thang AM dia qua D, N nén co phuong trinh AM : x—y—

A(0;-1)

. . AB 1 ..
1=0. Goi A(a;a—1) su dung — = - giai ra ta dugc
AC 2 A(4;3)

Bai tap 11. Cho tam gidc ABC c6 truc tdm H(3;0) va trung diém ctia BC la M(6;1). Puong
thang AH c6 phuong trinh x +2y -3 = 0. Goi E, F lan luot la chan duong cao ké tii B,C clia

tam gidc ABC. Biét duong thang EF c¢6 phuong trinh x -2 =0, tim toa do cdc dinh ciia tam
gidc ABC.

Nang lén mitc do mot chut

Bai tap 12. Cho tam gidc ABC c6 trung diém ctia BC la M(6;1). Puong thang AH c6 phiuong
trinh x +2y -3 = 0. Goi E, F lan luot la chdn duong cao ké ti B,C ciia tam gidc ABC. Biét
duong thang EF c6 phuong trinh x —2 =0, tim toa do cdc dinh ctia tam gidc ABC.

Nang lén mot chat nwra hai bai sau:

Bai tap 13. Cho tam gidc ABC co M(3;-2) la trung diém BC va H(1;1) la truc tam tam gidc.
Goi E, F lan luot la chdn duong cao ha tit B, C clia tam gidc ABC. Puong thang EF c6 phuong
trinh 2x —5y+9=0. Tim toa do cdc dinh tam gidc ABC.

Bai tap 14. Cho tam gidc ABC c6 M(3;1) la trung diém BC va A(—4;0). Goi E, F lan luot la
chdn duong cao ha tit B, C ctia tam gidc ABC. Puong thang EF c¢6 phuong trinh EF : x+1 = 0.
Tim toa do cdc dinh tam gidc ABC.
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M

Céch 1: Tinh chat hinh hoc, cach CANG KHON DAI NA DI, doc cho biét khéng nén luyén.

Ta c6 ba dit kién da biét la diém A, M va duong thang EF. Gid si MI cdt EF tai N. Ta ¢c6 Nhdn
xet: nhu sau:

e N la trung diém EF

e AM la duong doi trung ctia AN.

Do dé bai todn trén duoc quy veé bai todn tim toa do E,F ( xét tam gidc AEF) khi ta biét diém A,
trung diém N, duong doi trung AM, duong thang EF. Ddy la bai todn co bdn. Khi ¢é toa dé diém
E,F ta chi can dung duong tron tam M bdn kinh ME = MF, cat duong thang AE, AF lan luot tai
C,B.

Cdch dungE, F:
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Dung duong phan gidc trong va phan gidc ngoai ctia goc / NAM cat duong thang EF tai D, K.
Duing tiép tuyén NP dén duong tron ngoai tiép tam gidc ADK. Puong tron tdm N bdn kinh NP
cit duong thang EF tai E, F.

Day la cdch dung hoan toan thuan tiy bang hinh hoc.

Céch 2: diing hinh hoc pha thém dai sb

Cdc em thady hai bai trén déu c6 chung mot diém M va dudong thang EF. Con yéu to chung clia
dinh A va truc tdm H la gi? D6 chinh la trung diém AH, yéu t6 khong thay doi cho cd hai truong
hop. Tim cdch dua EF la truc dang phuong clia hai duong tron. Ta co tinh chat kinh dién da hoc

e IM la trung truc cua EF.
 E,F thuoc duong tron duong kinh AH
 E,F thuoc duong tron duong kinh IM

Duia vao yéu to trén ta cé cdch lam dai so nhu sau:
Viét phuong trinh duong thang M1, trung truc EF.
Goi I tham s6 thudc duong thang MI.
Viét hai phuong trinh duong tron duong kinh IM va duong tron tam I bdan kinh 1H (hay tuong
1A). Giao hai dudng tron nay chinh la duong thang EF réi gidi ra toa do I, tit dé ra toa dé A(hay
H tuong ung).
Cudi cing tim toa do E, F, viét duong thang BC va tim toa d B, C.
Loi giai cu thé
DPuong thang MI di qua M vuéng goc véi EF c6 phuong trinh MI:y—1=0. Goi I(a;1) € MI.

Puong tron tam I ban kinh IA c6 phuong trinh (Cy) : (x — @) + (y — 1)? = (a+ 4)? + 1. Puong tron

_a)? .
duong kinh IM co phuong trinh (Cy) : (x — aTJrg)z +(y-1)2= %. Khi do truc dang phuong ctia

hai duong tron (Cy),(C,) la EF: (a-3)x+11a+17=0. Ma EF: x+1=0 nén a-3 = 11a+17 hay
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a=-2.Suyra(Cy):(x+2)*+(y—-1)?=5. Do do toa dj E, F la nghiém ctia hé

E(-1;3),F(-1;-1)
E(-1;-1),F(-1;3)

(x+2?%+(y-1%=5
x+1
Puong tron tam M ban kinh ME c6 phuong trinh (C) : (x —3)? + (y — 1) = 20.

* BE(-1;3),F(-1;-1)
buong thang AE di qua A, E c6 phuong trinh: AE: x— y+4 = 0. Toa d6 C la nghiém ciia hé

x—y+4=0
= C(1;5).
{(x3)2+(y1)2zo

buong thang AF di qua A, F ¢6 phuong trinh: AF : x+3y+4=0. Toa dé B la nghiém ctia hé

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

(x-3)2+(y-1%=20
* E(-1,-1),F(-1;3)
Lam tuong tu ta co B(1;5), C(5; -3).

Nhan xét: Cdc em nén lam theo cdch 2 la cdch dung hinh hoc, pha thén dai s6 nhung ciing
phdi can ndam viing cdc tinh chdt kinh dién trong sdch "Cac tinh chat hay diing trong hinh hoc
phang Oxy tap 1- tic gia Vo Quang Man " dé vin dung.

Tinh chat 14. Cho tam gidc ABC. Mot duong tron tdm K di qua B,C cdt cdc canh AB, AC
tai D, E. Tiép tuyen tai D, E ctia duong trong ngoai tiép tam gidc ADE cat nhau tai P. Khi do
AP di qua trung diém M ctia BC.

A
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Ta c6 AP la doi trung ctia tam gidc DAE do dé AP di qua M.

Tinh chét 15. Cho tam gidc ABC. Tiép tuyén tai A clia duong trong ngoai tiép tam ABC cdt
duong thang BC tai D. Tiép tuyén tai A, B clia duong tron ngoai tiép tam gidc ABD cdt nhau
tai E. Khi d6 DE di qua trung diém M ciia AC.

Ta c6 DE la duong doi trung ctia tam gidc ADB do dé DE di qua trung diém M ciia AC.

Nhdn xét: Tinh chdt nay la su mé rong ctia tinh chdt co bdn sau da co trong sdch tp 1.

Tinh chit 16. Cho tam gidc ABC vuong 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 sit AC cdt DM tai K va BD cdt duong tron ngoai tiép tam gidc ABC tai P # B. Ta c6
bon diém C,E.K, P noi tiép duong tron.
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1. Dung Thalet va tinh chdt tiép tuyén. Dung tiép duong tron tai B cdt CD tai J. Ta cé
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 noi tiép. Suyra /KPF = /KAD = / ACE(doAD |
CE) do dé tit gidc KPCF ni tiép.

Chii y ta cé thé chiing minh DB qua trung diém CE théng qua 2. nhu sau: Thdt vdy do tit gidc
KPCF noi tiép nén /FKC = /BPC = /BAC nén KF | AB ma K la trung diém AC nén F la trung
diém CE.

Bai toan 8. Trong mdt phang toa dé Oxy cho tam gidc ABC vuéng tai C noi tiép duong tron tam
I, chan duong cao ha tii dinh C la diém H. Tiép tuyen clia duong tron (I) tai A,C cdt nhau tai M,

. 2 . . o112 136 . .. 5
duong thang BM cat CH tai N. Tim toa do cdc dinh A,B,C biet H(g; E)’N(E; 5) va diéem P(O;_E)

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

Bai toan 9. Trong Oxy cho tam gidc ABC vuéng tai C noi tiép duong tron (T) c6 tam 1(2;1) va H
la binh chiéu vuéng goc clia C lén AB. Goi K la trung diém ciia CH. Tiép tuyen ciia (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 d6 cdc
dinh ctia tam gidc ABC.
(Chuyén Ha Long lan 1)
Tong qudt theo huéng khac cho tinh chét trén
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Tinh chét 17. Cho tam gidc ABC néi tiep duong tron (0) vdi duong cao AD. Goi M la trung
diém ciia BC, gid st N la diém doi xving ciia M qua O. Puong thang qua A vudng géc AN
cdt duong thang qua B vudng goc vdi BC tai D. Khi dé ta cé PC di qua trung diém ciia AD.

| c
N

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 ctia 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 10. Trong mdt phdng toa do Oxy cho tam gidc nhon ABC néi tiép duong tron tam
1(-2;1), goi H(—1;-1) la chdn dudong cao ha ti dinh A, va M la trung diém canh BC, N la diém dobi
xiing ctia M qua I. Puong thang qua A vuong goc véi AN cdt duong thang qua B vudng goc vdi
BC tai D, duong thang CD cdt AH tai diém E(0;2). Tim toa do cdc dinh tam gidc ABC biét B c6
hoanh do duong.

1.8 TAm noi tiép ctia tam gidc duwong cao

Bai tap 15. Cho tam gidc ABC vuéng tai A, co AH la duong cao. Goi I, ] la tdm duong tron
noi tiép tam gidc AHB, AHC. Biét A(2;5),1(2;-1),J(6;1). Tim toa do dinh B, C.
(HSG Cdn Tho)

Thay trén mang c6 nhieu nhém binh luin bai nay, nén ciing xin gép mét bai tong quat cho
vui.

o Thit nhat bai cho dit kién tam gidc ABC vudng tai A la mot dit kién thita.

26 Facebook: V6 Quang Man



« Hodic tdc gid bai nay khéong biét dén tinh chat dep ciia bai todn tong qudt hay co tinh cho
goc A vudng dé dé xit ly.

Ta tinh chét dep sau:

Tinh chit 18. Cho tam gidc ABC c6 AH la duong cao sao cho H nam giita B va C. Goi I, ]
la tam duong tron noi tiép tam gidc AHB, AHC. Puong tron duong kinh 1] cat AH, BC tai
P.M. Khi do IPJM la hinh vuong.

Chii y tam gidc IHJ vudng tai H nén nam diém I, p, ], H, M noi tiép duong tron do dé /MIP =
/AM = Z/MJP =90° nén tit gidc IPJM la hinh chit nhdt. Mdt khdc /MI] = /jHC = 45° do do tam
gidc IM] la tam gidc vuéng can hay IPJM la hinh vuong.

Dua vao tinh chdt nay ta co thé gidi quyét duoc bai todn cho dii dé khong cho / = 90°.
P(3;2),M(5;-2)

P(5;-2),M(3;2) loai vi A, P khdc phia
AH di qua A, P nén cé phuong trinh AH :3x+ y—11 = 0. Puong thang BC di qua M va vuong goc
AP nén c6 phuong trinh BC : x -3y —11 = 0. Puong tron tam I néi tiép tam gidc AHB tiép xiic

ViIPJM la hinh vuéng nén gidi ra duoc . buong cao

.y L . 18 . NP - .
vdi BC nén co phuong trinh (x—2)? + (y +1)? = = Tuong tu duong tron noi tiep tam giac AHC co
< 32
phuong trinh (x—6)? + (y —1)? = =

3x—y—-1=0

Phuiong trinh duong thdang AB tiép xiic vdi (I) ¢ dan o .
& & & & ang 3x+y—11=0 loaitrung AH

x+3y—-17=0

Duiong thang AC tiép xiic véi (J) ¢d dan o .
s o r e 3x+y-11=0 loaitrung AH

Toa do B la nghiém cua h_é{ = B(-1;-4).
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N R o » - |x+3y—-17=0
Toa do C la nghiem cua hé = C(14;1).
x—-3y—-11

1.9 Tap phan tich nhitng bai todn cé su’ d6i xitng, yéu to trung

tam va moi lién heé giwra chang
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Chuong 2

TINH CHAT MGI CO THE PHU HQP VGI XU
HUGNG CUA DE THI

Tinh chat 19. Cho tam gidc ABC cdn tai A, cdc duong cao BD,CE, AH. Tiép tuyén tai B cdt
duong thang DE tai F. Khi dé

1. AF1BF.
2. BF=BH.

3. BFEH la hinh thoi.

1. Tacé ZABF = ZACB = Z ADF suy ra ti; gidc ADBF néi tiép suy ra AFLBF.
2. Taco /BAF=/BDF=/DBH=/DAH=/HAB suyra AAHB = AAFB hay BH = BF.

3. Tacé ZEFB=/DAB=/BHE=/DEH suyra HE | BF hay BFEH la hinh thoi.

29



Bai tap 16. Cho tam gidc ABC cdn tai A, c6 duong cao BD, CE. Goi F la giao diém clia DE véi
.4 % . > 5 5 . X oz N 2 . 6
tiep tuyen tai B cua duong tron ngoai tiep tam giac ABC. buong thang DE di qua M (0; _E)‘

% 37 6 . N e
BletB(S;—3),F(?;—g), tim toa do diém A, C.

(Vo Quang Man)

. 2 . R 6 . 6 . o .
Duong thang DF di qua M,F nén DF : y + - =0. Goi E(a; _E)’ ta co BFEH la hinh thoi suy ra

22 6
E(—;--),H(2;,-3)

5

E(g;—g),H(S;—?))

] E(SZ' 6) H(8;-3)
5 ’ 5 ) ’

buong thang AB di qua B,E nén AB: x—3y—14 = 0. Puong cao AH di qua H va vudng goc
v0i DF nén AH: x—8=0. Toa d A la nghiém cua hé

x-3y—-14=0
= A(8;-2).
x—-8=0

biém C dbi xiing véi B qua H nén C(11;-3).
] E(ZZ' 6) H(2;-3)
5 ’ 5 ) )

Hoan toan tuong tu nhu trén ta co A(2;6), B(-1;-3) thoa bai toadn.

Tinh chat 20. Cho tam giacs ABC, D la diém tily ¥ trén canh BC.DE 1 phén gidc ciia / ADC.
Puong thang BE cdt AD tai K. Kéo dai CK cdt AB tai F. Khi d6 DF la phan gidc clia / ADB.

A
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[ Bai tap 17.

Tinh chit 21. Cho tam gidc ABC vuong tai A ngoai tiép duong tron tam I. Goi D, E, F lan
luot la tiep diém clia BC,CA, AB vdi (I) va M la trung diém canh AC. Puong thang MI cdt
canh AB tai N, duong thang DF cdt duong cao AH tai diém P. Khi do

1.

2. AN=AP.

Bai tap 18. Cho tam gidc ABC vudng tai A ngoai tiép duong tron tam 1(2;1). Goi D, E, F lan
luot la tiép diém ctia BC,CA, AB vdi (I) va M la trung diéem canh AC. Puong thcfng MI cdt
canh AB tai N, duong thang DF cat duong cao AH tai diém P. Biét N(3;4), P(1;2) va dinh A
thudc duong thang x—3y—5=0. Tim toa do cdc dinh A, B, C.

Tinh chit 22. Cho tam gidc ABC co cdc duong cao AD, BE cdt nhau tai H. Goi M, N la diém
doi xiing ciia H qua A, B. cdc duong thang ME, DN cdt cdc canh BC, AC tuong 1ing tai P,Q.
Khi do PQ || AB.
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Bai tap 19.

Tinh chat 23. Cho tam gidc ABC vuéng tai A va khong can cé trung tuyén AM. Goi H,K lan
luot la truc tam cdc tam gidc AMB, AMC. Cdc duong thang BK,CH cdt nhau tai D. Khi do
AM 1 AD.

Ta co CK || BH vi cung vuong goc véi AM. Chu y cdc tam gidc AMB, AMC cdn tai M nén cdc

i 2 R . ., DC CK AK . R
tam gidac AHB, AKC lan lugt can tai H,K do do = = hay AD | CK. Ma CKLAM nén
DH HB AH
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AD1AM.

[ Bai tap 20. ]

Tinh chit 24. Cho hinh binh hanh ABCD. Puong thang qua B vudng goc vii AB cdt trung
truc AC tai E. Puong thang qua C vudng goc véi CD cdt duong thang qua A va vuong goc
BD taiF. Goi K la diém doi xiing ciia A qua B, khi do E, F la tdm ngoai tiép va truc tam tam
gidac AKC.

Dé thay BE, EI la trung truc ctia AK, AC nén E la tdm ngoai tiép tam gidc AKC. Ta c6 BI la
duong trung binh ctia tam gidc AKC ma AF1LBI nén AKLKC. mdt khdc FC1LCD nén CF1AK, vdy
F la truc tam tam gidc AKC.

Bai tap 21. Cho hinh binh hanh ABCD. Puong thang qua B vuong goc véi AB cdt trung

truc AC tai E. Puong thang qua C vudng goc véi CD cat duong thang qua A va vuong goc
. . 4 83 17 123

BD tai F. BletA(—l;—?)),E(%;— ), F(—; —), tim toa dé cdc dinh B, C, D.

10" 40 B
(Vo Quang Mdn)

Tinh chét 25. Cho hinh chii nhdt ABCD, E la mot diém trén canh AD. Qua B ké duong
thang vuéng goc vdi BE cdt duong thang CD tai FEF cdt AC tai H. Khi dé BHLEF.
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Ta co Z/ABE = ZCBF suy ra AABE ~ ACBF suy ra AABC ~ AEBF do dé /BAH = /BEH hay ti¢
gidc BAEH noi tiép suy ra BHLEF.

Bai tap 22. Cho hinh chii nhdt ABCD,E la mét diém trén canh AD. Qua B ké
duong thang vubng goc véi BE cdat duong thang CD tai FEF cdt AC tai H. Biét

54 3 A s 22
A(=2;-3),E(0;-3), H(E; E)' Tim toa do cdac dinh B, C, D.

Puong tron ngoai tiép tam gidc AEH c6 phuong trinh (AEH) : (x +1)? + y? = 10. Puong thang
BH di qua H va vudng goc AH nén co phuong trinh BH :9x+ 13y —21=0. Toa d¢ B la nghiém cua
hé

9x+13y—-21=0
= B(-2;3).
(x+12+y>=10

buong thang EH : 13x—9y—27 = 0. Puong thang BF di qua B v vuéng géc BE nén BF : x—3y+11 =
0. Toa do F la nghiém ctia hé

x=-3y+11=0 17
= F(6;,—).
13x-9y-27=0 3

buong thang CD di qua F song song véi AB nén CD : x—6 = 0. Puong thang BC di qua B va vuong
goc AB nén BC: y = 3. Gidi ra ta dudc C(6;3), D(6;-3).
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Tinh chét 26. Cho tam gidc ABC noi iép duong tron tam I. Hai tiép tuyén tai B, C cdt nhau
tai D. Trung truc AC cdt duong thang AB tai K. Khi do

1. Nam diém B,K,I,C,D nam trén moét duong tron.
2. IK1KD.

3. DK || AC.

1. Theo cdc tinh chat kinh dién ta c6 /BKC =2/ A= /BIC nén ti gidc BKIC néi tiép. Mt khdc
do ICLCD va IBLBD nén tii gidc BICD néi tiép. Do dé nam diém B, K, 1,C, D ndam trén mot
duong tron.

2. Theo ¥ 1. ta c6 tit gidc IKDC néi tiép suy ra IK LKD.

3. ZBKD=/BID=/AsuyraDK | AC.

Bai tap 23. Cho tam gidc ABC noi iép duong tron tam I. Hai tiép tuyén tai B,C cat nhau
tai D. Trung truc AC cdt duong thang AB tai K. Biét A(4;5), D(4;-5), K(%; 0). Tim toa do diém
B,C.

(Vo Quang Man)

buong trung truc AC dia qua K va vuéng goc KD nén KI:2x—4y—3 = 0. Diém C doi xiing voi
A qua K1 nén C(7;-1). Puong tron ngoai tiép tam gidc KDC c6 phuong trinh (KDC) : (x—4)% + (y +
15 625

E)Z = Toad) diém I la nghiém ctia hé

5
625 = 1(4;:1).

{2x4y30
64

(x—4)2+(y+§)2=
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buong thang DI : x—4 = 0. Piém B dbi xiing vdi C qua ID nén B(1;-1).

Tinh chét 27. Cho tam gidc ABC nhon, phdn gidc AD. Pudng tron ngoai tiép tam gidc
ABD, ACD lan luot cdt cdc canh AC, AB tai E, F. Khi dé CE = BF.

Bai tap 24.

Tinh chét 28. Cho i gidc ABCD néi tiép duong tron tdm 1. Goi M,N,P,Q la trung diém
canh AB,CD,BC, AD.

1. MPNQ la hinh binh hanh co tam E.

2. buong thang qua M, N, P.Q lan luot vudng goc véi CD, AB, AD, BC dong quy tai K, ¢
ddy K doi xiing v6i I qua E.
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Bai tap 25. Cho tu gidc ABCD noi tiép duong tron tam 1(5;0). Goi M(1;0), N(9;2) la trung
diém canh AB,CD. Tim toa dé cdc dinh ctia ti gidc ABC, biét A y+3=0.
(Vo Quang Man)

Bai tap 26. Cho tu gidc ABCD noi tiép duong tron tam. Goi M(1;0), N(9;2), P,Q la trung diém
canh AB,CD, BC, AD. Puong thang qua P vudng goc voi AD cat duong thang qua Q vuong
goc v6i BC tai K (5;2). Tim toa do cdc dinh ctia tit gidc ABC, biét A€ y+3 =0.

(Vo Quang Man)

Tinh chét 29. Cho ram gidc nhon ABC noi tiép duong tron tam I. Goi M, N la trung diém
BC, AC va H la hinh chiéu vuong goc ctia N 1én AB. Dung hinh chit nhdt MIEC. Khi do6

1. H,N,E thang hang hay H nam trén duong tron duong kinh BE.

2. Goi C' la doi xting clia C qua I va F la trung diém C'B, ta c6 nam diém B, F,H, E, C noi
tiép.
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c’ N

1. Tac6 INLNC,IM1MC do dénamdiém1,N,E,C, M néitiép. Suyra/ENC=/EIC=/ICM =
90° - /A= /ANH do dé H, N, E thang hang hay H nam trén duong tron duong kinh BE.

2. ChuyIFLBF,BF1BC nén BFEC la hinh chii nhat do do F nam trén duong tron duong kinh
BE hay nam diém B,F, H, E, C noi tiép.

Bai tap 27. Trong mdt phdng véi hé toa dé Oxy, cho tam gidc nhon ABC c6 B(-2;-3) va
C (10;-3) noi tiép duong tron tam 1 4;-1). Goi N la trung diém AC, H la hinh chiéu vuéng
goc ctia N 1én AB. Tim toa do ctia A biét rang H thudc duong thang x —2y+3 =0 va H ¢6
hoanh do duong.

(Vo Quang Man)

Duong tron ngoai tiép tam gidc ABC c6 phuong trinh (ABC) : (x —4)% + (y + 1) = 40. Goi M la
trung diém BC suy ra M(4;—-3). Dung hinh chit nhdat IMCE suy ra E(10;-1). Puong tron duong
kinh BE c6 phuong trinh (BE) : (x —4)% + (y +2)2 = 37. Ta ¢6 H, N, E thang hang hay H nam trén
duong tron duong kinh BE. Toa do6 cua H la nghiém ctia hé

{(x—4)2+(y+2)2:37
= H(5;4).

x—=2y+3=0

Puong thang BA di qua B, H nén cé phuong trinh AB: x— y—1=0. Toa dé A la nghiém ctia hé

{(x—4)2+(y+1)2:4o
= A(6;5).

x—y—-1=0
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Tinh chat 30. Cho tam gidc ABC nhon c6 cdc dudng cao AD, BE, CF, triic tam H. K6 AM, DN
lan lugt vuéng goc xuong EF. Khi do

1. MH di qua trung diém DN.
2. ND la phdn gidc /BNC.

Sh

Bai tap 28.

Tinh chit 31. Cho tam gidc nhon ABC c6 tam duong tron noi tiép 1. Puong thang vuong
goc véi Al tai I cdt cdc canh AB, AC lan luot tai M, N. Khi d6 ABMI ~ AINC hay BM.CN =
MI.NI=IM?.
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Bai tap 29. Trong mdt phang véi hé toa do Oxy, cho tam gidc nhon ABC c6 tam duong tron
noi tiép 1(1;0). Puong thc“;ng vuong goc voi Al tai I cdt cdc canh AB, AC lan luot tai M, N sao
cho BM.CN = 50. Viét phuong trinh duong thang AC biét rang P (3;11) thudc duong thang
AB, M thudc duong thang x+ y+7 =0 va M c¢6 hoanh do am.

(HSG Nghé An 2015)
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Chuong 3

TONG HOP CAC BAI TREN GROUP OXY

Tinh chit 32. Cho tam gidc ABC vuéng tai C véi duong cao CK. Trong tam gidc ACK ké
duong phdn gidc CE,D la trung diém ciia doan thang AC,F la giao diém clia cdc duong
thang DE va CK. Chitng minh rdang BF || CE.

. . P ZB . . . Ty
Chiti y tam gidc CBE cdn tai B vi /ZECB = ZCEB =90° - - Dung dinh ly Menelauyt doi voi

. KF DC EA KF _EK CK BK BK

tam giac ACK tac0 —.——=1suyra—=—=—=—=——do do CE| BF.
KC DAEK KC EA CA BC BE

Bai tap 30.
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Bai tap 31. Cho tam gidc ABC khong cdn néi tiép duong tron tam I vdi cdc duong cao
. X 1 2 N N N A 2 A IS g A
AD, BE. BzetD(—g; —g),E(Z;Z) va F(1;0) la hinh chieu cua B lén duong thang Al.Tim toa do

cdc dinh tam gidc ABC.
(Nguyén Pai Duong)

Chil y nam diém A,K, D, F, B ndm trén duong tron tdm M bdn kinh R = MD = % Goi M(a; b)
3 19
10’10
va bon diém E, D, M, N nam trén duong tron Euler. Duong tron Euler co phuong trinh (x — %)2 +

vi MK =MD = MF nén M(- ). Chii ¥ theo tinh chdt cii ta c6 EF di qua trung diém N ciia BC

4 53 . . N A 2 A
(y— 5)2 =35 Phuong trinh EF :2x—y—-2=0. Toa do N la nghiém cua hé

(= 4+ (y—2)2 = 2
{ 100 Y75 T2 :>N(§;—g).

2x—-y-2=0

Puong thang BC di qua D, N nén cé phuong trinh BC : x+ 2y +1 = 0. Puong cao AD:2x—y =0. Vi
M la trung diém AB, A€ 2x—y=0;B€ x+2y+1=0 suyra A(g; ?),B(—%; g). Duong trung truc cua
AB c6 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

19x+13y—19=0

= I1(1;0).

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

5, o, 53
(x=-D+y"=— 17 11
5 =C(—;—-—).

5" 5

xX+2y+1=0
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Nhan xét: Ta cé thé tim diém N khong can thong qua duong tron Euler. Chii y MN la trung
truc cia DF.

Tinh chit 33. Cho hinh vubng ABCD c6 tam I, M la mot diém thudc canh AB sao cho
BI = BM. Goi N la giao diém ctia IM va BC, duong tron duong kinh DN cat BD tai tai
P # D. Khi do

1. Tam giac MPC vuong can tai P.

2. Gid sit MP cdt Al tai E, ta c6 E la trung diém Al

3.

Bai tap 32. Trong mat phdng vdi hé toa dd Oxy cho hinh vuéng ABCD c6 tdam I, M la mot
diém thuéc canh AB sao cho BI = BM. Goi N la giao diém ciia IM va BC, trung diém ciia
can DN la diém K thuécd : v/2x—y+2 =0. Puong tron duong kinh DN cdt BD tai tai P # D,
phuiong trinh dudng tron ngoai tiép tam gidc PMC la x*+ y* - 2x— /2y = 0. Xdc dinh toa d6
cdc dinh ctia hinh vuéng ABCD biét tung do cdc diém K, B, C deu nguyén.

Tinh chét 34.
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Bai tap 33. Tam gidc ABC noi tiép duong tron (S) c6 tam I, phén gidc géc BAC cat (S) tai
diém thithaiD, DI : x+2y-10=0,CD cdt AB tai E(4;5), duong tron ngoai tiép tam gidac ACE
co phuong trinh (T) : x*> + (y—2)?> = 25. Tim A, B, C.

Tinh chit 35.
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Bai tap 34. Trong mdt phang vdi hé toa do Oxy, cho tam gidc can ABC tai A. Biét trung
diém canh BC la H(2;0) va M(1;0) la mét diém nam trén canh BH. Goi D, E lan luot la hinh
chiéu clia M trén AB, AC. Tim toa dé cdc dinh tam gidc ABC, biét phuong trinh duong thang
DE song song vdi duong thang x—5y =0 va A€ 5x +2y —20 =0.
(wwuw.facebook.com/groups/moingaymottinhchat/)

Bai tap 35. Cho tam gidc ABC, truc tdm H(-1;6), cdc diém M(2;2), N(1;1) la trung diém cdc
canh AC,BC. Tim toa do tam gidc ABC.

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

DCM co phuong trinh (ECN) : (x—3)*+ (y + 5) = Z’(DCM) C(x— 5) +(y+ 1= T Toa do C la

nghiém ctia hé

(k=372 +(y+2)2 = = e L A(1;2), B(-1;0)
5 S A 2 2 39 75 .
x-S+ + D= C(3;2) Al=55)B=5535)

Tinh chét 36. Cho hinh binh hanh ABCD. Trén canh AD, AB lday diém E, F.BE, BF cdt nhau
tai 1. Dung hinh hanh AEKF khi do6 1,K, C thdng hang.
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Bai tap 36.

Tinh chat37. Cho tam gidc ABC c6 duong cao AH, M la trung diém BC. Goi D la hinh chiéu
ctia M 1én AC. Puong tron ngoai tiép tam gidc ABD cdt BC tai E. Khi do E la trung diém
CH.
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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 tap 37. Cho tam gidc ABC nhon c6 dinh C(7;-4).M la trung diém BC va D la hinh chiéu
vuong goc clia M 1én cdch AC. Puong tron ngoai tiép tam gidc ABD cdt canh BC tai E(4;-3).
Biét A cdch goc bang 5 v x, > 0. Tim toa do diém A.

Ap dung tinh chdt ta c6 E la trung diém HC suy ra H(1;-2). Puong thang AH di qua H va
A(3;4)

vuong goc EC nén co phuong trinh3x—y-5 = 0. Goi A(a;3a—5) taco OA =5 suyra .
A(0;-5) loai

Tinh chit 38. Cho tam gidc ABC ¢ tdm néi tiép I, tdm bang tiép goc A la J va hinh chiéu
ctia A lén BC la H. Goi D la trung diém 1], E la hinh chiéu ctia H 1én AJ, khi dé HEMD noi
tiép duong kinh HD.
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Bai tap 38. Cho tam gidc ABC c6 tam noi tiép 1(0;—1), tam bang tiép goc A la ] (5;4) va hinh
A 2 A N 1 1 2 , A N . 2 . s
chiéu cua A lén BC la H(E; _E)‘ Tinh do dai canh BC cua tam giac.

Tinh chét 39. Cho tam gidc khong can ABC. Trén tia BACA lay cdc diém D,E. Goi K la
chinh gitia cung BC chiia A. Khi do

1. duong tron ngoai tiép tam gidc ADE luén di qua K.
2. Bai todn van conn dung khi D, E chay trén tia doi ctia BA, CA.

3.
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[ Bai tap 39.

Bai tap 40. Cho tam gidc ABC nhon c6 cdc dudong cao AD,BE,CF cdt nhau tai H. Puong
z .32 14 . e Lz > N 2 . 2
thang BC:x—-2y—-6=0 va K(?;—?) la diem doi xung cua E qua duong thang BC. Biet

F(0;2), xp € Z, tim toa dd cdc dinh ctia tam gidc ABC.
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biém E dbi xiing véi K qua duong thang BC nén E(4;2). Goi M(2m + 6;6) chii y tam gidc
BFC,BEC vuodng tai F,E nén MF = ME suy ra M(2;-2). Goi B(2b + 6;6) ta c0 MB = MF suy ra
B(6;0)

. do d6 C(-2;—4). Puong thang BF cdit CE tai K suy ra K(1;5).
B(-2;-4) loai

[ Tinh chit 40.

Bai tap 41. Cho hinh vuéng ABCD c6é M, N lan luot la diém ndam trén duong chéo AC sao
cho AC =3AM = 4AN. Puong tron ngoai tiép tam gidc BMN c6 phuong trinh x* + y* — 15x —
13y +86 = 0. Biét trung truc CD di qua goc O va x, € Z. Viét phuong trinh duong thang AB.

Bai tap 42. Cho tam gidc ABC va D la trung diém BC. Goi E,F la hinh chiéu ctia D lén
AB, AC.DF cdt AB tai PDE cdt AC tai Q. Tiép tuyén tai E, F ctia duong tron ngoai tiép tam

gidc EAF cdt nhau tai M. Tim toa do cdc dinh ctia tam gidc ABC biét DM :4x—y—6=0,PQ:
. P . . .. 11 81
x—y=0vaP co toa do nguyen va B(g; g).
(Ché deé lai ctia Poan Tri Diing)
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Toa do diém M la nghiém ciia hé

4x—-y—-6=0
= M(2;2).
x—y=0

) . . . 1114, . 99 59 . o
Ta co DM la trung truc cua BC do do D(E’ E) va C(g; E)' Goi P(a;a) vi M la trung diem PQ suy
raQ(4—a;4— a). Ta co D la truc tam tam gidc APQ nén

PD.CO=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
h¢
4x+y-5=0
{2x+3y—15—0

N A v g A .- - 4 N 7
Bai tap 43. Trong mat phang toa do Oxy, cho tam giac ABC nhon co H(3; —5) va 1(6; _5)

la truc tam, tdm ngoai tiép va cdc duong cao BE,CF. Puong trung truc clia doan EF c6
phuiong trinh : x -3y —10 = 0. Tim toa d6 cdc dinh ctia tam gidc, biét diém B c6 tung do
duong va BE : x—3 =0.

(www.facebook.com/groups/moingaymottinhchat/)
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Bai tap 44. Cho tam gidc ABC c6 AD la phdn gidc trong ZBAC.E(1;2) la diém trén doan AD.
Goi H,K la hinh chiéu ciia E trén AB, AC.M(2;-3) la trung diém BC. Puong thang AM cdt
duong thang HK tai N(2;3). Biét Be 2x+y—5=0, tim toa do cdc dinh ctia tam gidc ABC.

Tinh chit 42. Cho hinh vudng ABCD diém E bat ky trén canh BC. Puong thang AE cdit DC
tai F. Puong thang DE cdt BF tai I. Khi dé CILAF.
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Kéo dai CI cdt AB tai K. Theo dinh ly Menelauyt véi duong thang DI trong tam gidc BCF ta

,

co:
DC IF EB
—— T =1.(%)
DF IB EC
I1F CF EC EB CE+EB CD BK EC
Mat khac theo Thalet ta co — = — i Thé vio (*) ta duoc —
IB BK CF AB CF+ AB DF BC CF

do do tam gidc AKBC ~ AECF. Vdy EF1CK.

Nhdn xét: ta co thé chitng minh bang cdch khdc, cu thé chiing BD || EK, vi BD1AC nén EK LAC
do do E la truc tam tam gidac ACK. Tu do suy ra AELCI.

LK LI . N
Cach 2: Kéo dai DE cdt AB tai L. Dé dang chiing minh duoc T do do EK | BD. Ma

BD1 AC nén EKLAC hay E la truc tam tam gidac ACK. Vay AELCK.

Bai tap 45. Cho hinh vudéng ABCD c6 C(3;-3) va A€ x+2y—2=0. Piém E thuéc canh BC.

Gid sif duong thang AE cdt duong thang DC tai F. Puong thang DE cdt duong thang BF tai
87 7 A . 2 N A < A IS & . 4

I(E; —1—9). Tim toa do cdc dinh hinh vuong biet duong thang AF di qua M(g; 0).

Tinh chét 43. Cho hinh vuong ABCD c6 M nam trén canh AB. Goi E, F la hinh chiéu ciia
A,C Ién DM va I la giao diém ciia CE véi BF. Khi dé CELBF.
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Chuy AAED = ADFC nén suy ra ABCF = ACDE do do /CBF = /DCE hay CELBF.

Bai tap 46. Cho hinh vuéng ABCD c6 C(-4;-3), M thudc canh AB. Goi E, F la hinh chiéu
ctia A,C 1én DM.1(2;3) la giao diém ctia CE va BF. Piém B € x—2y+10 =0, tim toa do cdc
dinh cua binh vuong.

Tinh chit 44.
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Bai tap 47. Trong mdt phang Oxy, cho tam gidc ABC néi tiép duong tron (C) tdm O bdn
kinh OA. Goi H la hinh chiéu ctia C lén AB.M la trung diém CH, Ké duong thang di qua M
va vuéng goc OC cdt (C) tai D va E. Tim toa do D va E biét AB:2x — y-6=0,C(-8;3),E€d:
x+y=0.

Tinh chit 45.

Bai tap 48. Cho tam gidc ABC. C6 goc A la goc nhon, M va N lan luot la hinh chiéu ciia
A,C lén BC va AB, H la truc tam tam gidc ABC.1(2,0) la tam duong tron ngoai tiép tam gidc
HMN. Tim toa do diém B, C biét A(~1,4) va B thudcd: x+2y—2 =0 va C thudc duong thang
y=—4.

Tinh chit 46.

Group: www.facebook.com/groups/moingaymottinhchat/ 55




Bai tap 49. Cho tam gidc ABC c6 D(3;1) la chdn duong cao ha tii A xuong BC, M la trung
diém BC. buong thang qua D cdt duong tron ngoai tiép tam gidc ABD va tam gidc ACD tai
E va F. biém N(6;4) la trung diém EF. Puong thang AB c¢6 phuong trinh2x—y—1=0 va M
thudc duong thang cé phuong trinh x —5y = 0. Tim toa do cdc dinh ctia tam gidc ABC.

Tinh chat 47. Cho tam gidc ABC vuong tai A véi duong cao AH. Goi I la trung diém AC va

M thudc canh AB. Puong thang IM cdt BC tai N. Puong thang HM cdt AN tai E. Khi doé
BE1 AN
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Bai tap 50.

Bai tap 51. Trong mdt phdng véi hé truc toa do Oxy cho tam gidc ABC vuong tai A c6 duong
cao AH, phan gidc trong goéc BAH cat BH tai diém D(1;1). Xdc dinh toa dé cdc dinh ciia tam
gidc ABC biét phuong trinh duong thang di qua C va trung diém ctia AD lad: x—2y+6 =0.

Chu y tam gidc ACD cdn tai C.

Bai toan 11. Tam gidc ABC o truc tam H(2;1), A(-2;-1), BC = 2v/5vdi cdc duong cao BD,CE. Gid
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stz duong thang DE di qua K (3; -4), viét phuong trinh duong thang BC.
A

]
N

Bai tap 52. Cho tam gidc ABC co A(5;3), B(—4;6). Goi I la tam duong tron noi tiép tam gidac
N z g . 11 9 A 2
ABC. buong thang qua I song song AB cat BC tai F(_Z; Z)' Tim toa do diém C.

Bai tap 53. Cho hinh vuéng ABCD c6 A(-1;1), E(4;1), F(2;2) lan lugt thudc vao duong thang
CD va BD biét hé s6 goc clia duong thang AB duong. Tim toa dé B, C, D.
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Cho ba diém cu thé A, E, F lam sao dung lai hinh vuéng? Chii y tinh chdt tam gidc vudng can.

Thdt vdy néu K nam trén duong thang CD khi dé tam gidc AFK vudng thi né vuong can.
Cdch lam la dung diém K sao cho tam gidc AFK vudng cdn tai F suy ra duong thang CD
duong thang di qua E, K r6i suy ra diém B,C, D.

la

Bai tap 54. Cho tam gidc ABC cdn tai A ni tiép (C) duong kinh AK, diém I nam trén cung
nhé AB, goi M la giao diém giiia IK va BC. Pudng trung truc ctia M1 cdt AB, AC tai D, E.
Gid st biét toa d6 1(~3;0), D(-1;-1), E3,3). Tim toa dé cdc dinh A, B, C.
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S N . e X ., 1 2 5 2 25 A S N . e X
Duong tron ngoai tiep tam giac IDE : (x + 5) +(y— 5) iy Tam duong tron ngoai tiep J
cia tam gidc ABC la chinh giita cung DE va khdc phia doi véi I nén J(2;0). Puong thang IK di
qua I va vuéng goc véi DE nén c6 phuiong trinh x+ y+3=0. Ta c6 A, K doi xiing nhau qua ] ma
Kex+y+3=0nénAex+y-7=0. Toadd A la nghiemj cua hé
1 5 25
(x+ )2+ (=)=~
2 2 2 = A(2;5).
xX+y-7=0
DPuong tron ngoai tiep tam gidc ABC c6 tam ] ban kinh J A nén c6 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 ctia 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 d C la nghiém clia hé
(x—2)2+y*=25

= C(6;-3).
2x+y—-9=0

Ne , A © e A . - - A 7 ]- o
Bai tap 55. Trong mat phang toa do Oxy cho tam giac ABC co truc tam H(_E; E)' Goi M,N
A S o« A7 .2 2 5 ]- A - o A7 o« A -
lan luot la trung diém AB, AC. Gia su M(2;4),N(§; _E)' Tim toa do cdc diém A, B, C biet A co

A1 2 3
tung do nho hon >

Tinh chat48. 1. CMLEF

2. CFLDE
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Bai tap 56. Trong mdt phang véi hé toa do Oxy, cho hinh vuéng ABCD, ldy diém M thudc
canh BD. Goi E, F lan luot la hinh chiéu clia M 1én cdc canh AB, AD. Puong thang CM, DE
lan luot c6 phuong trinh CM : x+3y—8=0,DE : —4x+ y+3 = 0. Tim toa do dinh B, C biét
F(1;2).

(Nhém thi thit lan 9)

Duong thang CF dia qua F va vuéng goc CE nén CF: x+4y—9=0. Toa do C la nghiém ctia hé

x+4y-9=0
= C(5;1).
x+3y-8=0

buong thang EF di qua F va vudng goc CM nén cé phuong trinh FE:3x—y—1-0. Toa do E la
nghiém ctia hé
3x—y—-1-0
= E(2;5).
—4x+y+3=0
. . N S 3, 7, 5 T
Duong tron duong kinh EF co phuong trinh (x — 5) +(y— 5) =5 Toa do M la nghiem cua hé

M(2;2)

= 1 18 A . P .
M(g; E) loai vi M, C khac phia EF

3, T 5
{(x Dy 5rt=2

x+3y—-8=0

buong thang CB di qua C va song song ME nén c6 phuong trinh x = 5. Puong thang AB di qua E
va vudng goc ME nén co phuong trinh AB: y = 5. Toa do B la nghiém cua hé

x=5
= B(5;5).
y=>5
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Bai tap 57. Cho tam gidc ABC néi tiép duong tron (C) c¢6 phuong trinh x*+y?—4x—2y—15=0
v0i truc tam H va duong cao BE. Cho F(4;5) la diém dbi xiing clia C qua tam (C). Puong
thang HF cdt AB tai N, biét EN: x—3y+1-0 va xg > 0. Tim toa dé cdc dinh ciia tam gidc
ABC.

Bai tap 58. Trong mdt phang toa do Oxy, cho tam gidc nhon ABC, goi E, F lan luot la hinh
chiéu ciia cdc dinh B, C 1én cdc canh AC, AB. Cdc duong thang BC va EF lan luot cé phuong
trinh la BC: x—4y—12=0,EF : 8x+49y —6 = 0, trung diém I clia EF ndm trén duong thang

A:x—12y=0. Tim toa dé cdc dinh ctia tam gidc ABC biét BC = 2\/17 va dinh B c6 hoanh dé
am.
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Dau tién chi ra toa do diém I Cdc em suy nghi vi sao de cho diém I la trung diém EF 2 Tim moi
lién hé tai diémE, F.

Thdy tam gidc BFC, BEC nhu thé nao?
Do dé goi M la trung truc ctia EF thi ta duoc dieu gi? (M1 la trung truc EF) suy toa do diém M

bung tinh chat ndi tiép ta suy ra toa do E, F 1oi suy ra A

Tinh chit 49.

Bai tap 59. Cho tam gidc ABC khong vudng, tric tam H thudc truc hoanh. M, N, P lan luot
N e N N .2 A 11 P
la trung diéem cac doan AH,BH,CH. duong tron qua ba diém M, N, P co tam K(E; 5). Xac

dinh toa do ba dinh tam gidc biét phuong trinh trung truc AB la x+y=0,C € x+2y =0.

Tinh chét 50.

Bai tap 60. Trong toa do Oxy, cho tam gidc ABC néi tiep duong tron cé phuong trinh (x -
3)2+ (y—2)2 = 25. Tim toa do cdc dinh ciia tam gidc ABC, biét 1(1;1) la tdm duong tron noi
tiép tam gidc.

Tinh chat51. Cho tam gidc ABC ¢6 D la chan duong phan gidc trong/ ABC, E la trung diém
BD. Puong thang CE cdt phdn gidc ngoai / ABC tai F. Khi d6 AF | BD hay AFLBD.
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: . . 2+ o . ., BK AC DE CD BK
Ap dung dinh ly Menelauyt doi voi tam gidc ABD tacO — ————=1suyra — = —
KACD EB AC KA

2 N 2 20 < N g . » K
Qua A ke duong thang song song voi BD cat duong thang CK tai F'. Theo Thales ta co o

KB oy pa S8 _CP @) mirq1) 2,3 suy ra <L = CE pay KE _FK
KA\. ) CF,_’CA . ) ) ’ .}/ KF,_QF’ yEC_F,C
ngoai goc /KBC tuc F'= F. Vay AF | BD, ma BFLBD nén AFLFB.

(1).

;=

do do BF' la phdn gidc

Bai tap 61. Trong Oxy cho tam gidc ABC c¢6 D la chdn duong phan gidc trong/ ABC,E la
trung diém BD. Puong thang CE cdt phdn gidc ngoai /ABC tai F. Biét B(5;1), F(4;3) va A
thubcd: x+2y—18=0. Viét phuong trinh BC.

Puong thang BF : 2x +y —11 = 0. Puong thang AF di qua F va vudng goéc FB nén cé phuong

x—-2y+2=0

trinh AF: x-2y+2=0. Toa dj A la nghiém cua hé = A(8;5). Goi A’ la dbi xiing

x+2y—-18=0
clia A qua BF, vi AFLFB nén A' la diém doi xiing clia A qua F do dé A'(0;1). Khi d6 duong thang
BC la duong thang di qua B, A' nén BC: y =1.

Tinh chét 52.

Bai tap 62. Cho tam gidc ABC vudng tai B, BC = 2BA. Goi E, F la trung diém BC, AC. Trén
tia doi ciia tia FE lay diém M sao cho FM = 3FE. Biét M(5;-1), duong thang AC2x+ y—3 =
0,x4 € Z. Tim toa dé cdc dinh tam gidc ABC.

Tinh chdt53. 1. Ti gidc AIQB, AICP néi tiép.

2. ZQAI=ZIAP hay Al la phdn gidc goc ZQAP.
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1. Tacé LAIB=2/C=/QCA+/QAC = /AQB do do ti gidc AIQB néi tiép. Tuong tu tit gidc
AICP néi tiép.

2. Theo 1. taco ZQAI = ZQBI = ZQCI = ZIAP hay Al la phdn gidc goc ZQAP.

Bai tap 63. Cho tam gidc ABC c6 A(6;3) noi tiép duong tron tam I thudc duong thang x —
y—6=0. Goi M, N la trung diém AB, AC. Cdc duong thang IM, IN cdt duong thang BC tai
P(12;0) va Q.Biét duong thang AQ di qua H(8;4), tim toa dé B, C.

Puong thang AH : x—2y = 0. Ta c6 Al la phén gidc trong ZQAP nén Al: y—-3=0. Toa do I la

y—-3=0

nghiém ctia hé{ = 1(9;3). Piém B doi xiing véi A qua IP nén B(9;6). Puong thang

x—y—-6=0
BC di qua P,B nén co phuong trinh BC : 2x + y — 24 = 0. Toa dé Q la nghiém cua hé

x=-2y=0 48 24
= Q(—;—).
2Xx+y—24=0 55

.2 2. . .. . 57 6
Diem C doi xung voi A qua QI nén C(E; E)'

Tinh chét 54.
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Bai tap 64. Cho tam gidc ABC c6 A(2;4), B(~1;0), tdm duong tron bang tiép goc A la J(2;—6).
Tim toa dé diém C.

Tinh chét 55. Cho hinh chit nhdt ABCD ¢6 M thudc duong thang BC. Puong tron duong
kinh AM, BC cdt nhau tai diém thit hai N. Puong thang BN cat CD tai P. Khi dé MP 1 AC.

~ ¢

C

Gid sit MP cdt duong tron duong kinh AM tai K. Ta c6 PK.PM = PN.PB = PC? ma ta gidc PCM
vuodng tai C nén PK LKC. Mt khdc PN LNC do dé tii gidc PKNC noi tiép. Suy ra /PCK = /PNK =
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/KMB = /KAB do dé A,K,C thang hang hay MP_LAC.

Bai tap 65. Cho hinh chit nhdt ABCD c6 M(1;2) thudc duong thang BC sao cho MB.MC = 27.

buong tron duong kinh AM, BC cdt nhau tai diém thit hai N. Puong thang BN cdt CD tai
. £ A z . S . A e

P(2;-1). Biet duong thang AC di qua E(g; _E)’ xc <1, im toa do diém B.

(Hocmai lan 5)

Puong thang AC .
Toa do K la nghiém ctia hé.

Bai tap 66. Cho tam gidc ABC vudng tai A, cé AD la phdn gidc trong. Tit D ha DM,DN
xuong cdc canh AB, AC.BN,CM cdt nhau tai H. Biét duong tron ngoai tiép tam gidc DMN
co phuong trinh (DMN) : x* + y> +4x—2y—4=0,AH : 3x — y + 10 = 0 va A co toa d nguyén.
Tim toa do A, B, C.

(Nguyén Minh Tién)

buong tron cé tdm 1(-2;1). Toa dé A la nghiém cua hé

2 2
Xty +4x-2y—-4=0
{ y y = A(-2;4).

3x—y+10=0

biém D dbi xiing véi A qua I nén D(-2;-2). Puong thang BC di qua D vuéng géc AH nén BC :
x+3y+8=0. Puong thang AB tao AD mdt goc 45° suy ra
13

1
X+ y—2= X—y+6= B(7;-5),C(-—;—=
AB:x+y-2=0,AC:x—y+6=0 (7-5),C(==5—3)

. _ . 9 13 1 :
AB:x-y+6=0,AC:x+y-2=0 B(—==—:-2),C(7:-5)
2’2))

Bai tap 67. Trong mdt phdang Oxy cho tam gidc ABC c6 C(-1;—-2) ngoai tiép duong tron tam
1. Goi M, N, H lan lugt cdc tiép diém ctia (I) véi canh AB, AC, BC. Goi K(~1;—4) la giao diém
ctia BI v6i MN. Tim toa do cdc dinh con lai ciia tam gidc ABC, biét H(—%; —?).

(Vo Quang Mdn)

Puong thang KB di qua K vuéng goc KC nén KB : y+4 = 0. Puong thang CB di qua H,C nén
HC:x-y—1=0. Toa dé B la nghiém cua hé

y+4=0

= B(-3;-4).
x—y—-1=0

Dbuong thang HI di qua H vudng géc BC nén HI :2x+2y+11=0. Toa do I la nghiém ctia hé

2x+2y+11=0 3
:>IC—§;—4L

y+4=0
Puong thang BA doi xiing BC qua BI nén BA: x+y+7 = 0. Puong thang AC doi xiing BC qua CI
nén AC:23x+7y+37=0. Toa d6 A la nghiém cua hé

X+y+7=0 3 31
= A(=;——).
23x+7y+37=0 4 4
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Bai tap 68. Trong mdt phang Oxy cho tam gidc ABC c6 C(—1;-2) duong tron bang tiép goc

B ¢6 tamla I. Goi M, N, H lan luot cdc tiép diém ctia (I) v6i canh AB, AC, BC. Goi K(~1;—4)

la giao diém ciia BI v6i MN. Tim toa do cdc dinh con lai clia tam gidc ABC, biét H(2;1).
(Vo Quang Man)

Puong thang KB di qua K vuéng goc KC nén KB : y+4 = 0. Puong thang CB di qua H,C nén
HC:x-y-1=0. Toa dé B la nghiém cua hé

y+4=0
= B(-3;-4).
y+4=0

Puong thang HI di qua H vuong goc BC nén HI : x+y—3=0. Toa dé I la nghiém clia hé

x+y-3=0 3
= [(——;—-4).
x—y—1=0 2

Puong thang BA doi xiing BC qua BI nén BA: x+y+7 = 0. Puong thang AC doi xiing BC qua CI
nén AC:23x+7y+37=0. Toa d6 A la nghiém cua hé

:>A(3. 31)
4’ 47

xX+y+7=0
23x+7y+37=0

Tinh chdt56. 1. MD=BN vd MDLBN.

2. ACLMN.
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Bai tap 69. Cho hinh binh hanh ABCD co C(3;-2). Bén ngoai hinh binh hanh dung cdc
tam gidc BAM,DAN déu vuong can tai A. Biét M(2;7), N(~2;4), tim toa do cdc dinh A, B, D.

Tinh chat 57. Trung truc M N song song voi phdn gidc trong goc A.

Bai tap 70. Cho tam gidc ABC, trén canh AB, AC lday diém E,F sao cho BE = CF. Trung
diém BF,CE la M, N. Biét A(1;1), B(5;3), MN : 2x+2y—19 = 0. Viét phuiong trinh duong thang
AB, AC.

(Chuyén Bdic Ninh lan cudi)

Tinh chat 58. I la truc tdm tam gidc MKG.
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X

B

Ne , A ., A o N N o« A2 A 8 1 N A .
Bai tap 71. Cho tam giac ABC can tai A va M la trung diéem AB. Biet I (5; 5) la tam ngoai

A ., N 7 1 N A ., A - 2
tiep tam giac ABC va G(3;0),K (§’ §) la trong tam tam gidac ABC, ACM. Tim toa do cdac dinh
A,B,C.

(86 Lao Cai)

. A AD DG
Tinh chat 59. ADGE ~ ADAB hay — = —.
AB GE
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Bai tap 72. Cho hinh chii nhdt ABCD c6 dién tich 18. Goi E la trung diém BC. Puong tron
ngoai tiép tam gidc CDE cat duong chéo AC tai G # C. Biét E(1;-1), G(%; %),D Ex+y—6=0.
Tim toa do cdc dinh A, B,C, D.

(So Nam Dinh)

Tinh chét 60. CMLC]J.

Ta c6 /MCD = /MAB = /DAC suy ra MC la tiép tuyén ciia duong tron ngoai tiép tam gidc
ADC hayCMLC]J.

Bai tap 73. Cho tam gidc ABC ndi tiép duong tron tdam 1(2;2) va AD la phan gidc trong goc

A. buong thang AD cat duong tron ngoai tiép tam gidc ABC tai diém thii hai M. Biét duong

trong ngoai tiép tam gidc ACD c6 tam J(0;2),CM: x— y+4=0. Tim toa do diém A, B,C.
(Chuyén Hung Yen lan 2)

Tinh chat 61. Cho hinh chii nhdt ABCD. Piém M trén canh BC duong thang AM cdt CD
tai N. Khi dé MB.DN = BC.CD.
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. AB DN
Ta co AABM ~ ANDA suy ra — = — hay MB.DN = BC.CD.
BM DA

. .1 1
Cach 2 Ta co EBM.DN =Spem +SemN =SpBM+ Samc =Spem +Svpc = Sgpc = EBC.CD sSuy ra
MB.DN = BC.CD.

Bai tap 74. Cho hinh chii nhdt ABCD cé AD = 2AB. Piém M(24—1;—1) trén canh BC duong
thang AM cdt CD tai N thod méan BM.DN = 50. Tim toa d6 cdc dinh hinh chit nhdt da cho,
biét rang A co tung do duong va duong thang AB c6 phuong trinh 3x +4y —18 = 0.

(Vted lan 23)

BC=10
BA=5

Ta c6 AB.BC = BM.DN =50 suy ra { . buong thang BC di qua M vudng géc AB nén

3x+4y—-18=0

BC:4x-3y-24=0. Toa do B la nghiém ctia hé
4x-3y—-24=0

. 3x .
= B(6;0). Goi C(c; o 8), ta co

B(0; -8 . 4 .
BC =10 suyra ( : L N . . Tuong tu goi A(6— —~a;a) ta co AB =5 suy ra
C(12;8) loai vi B nam giua M,C 3
A(2;3) . —
.1a covtAD = BC suy ra D(—4;-5).
A(10;-3) loai

Tinh chat 62. Cho hhhh thoi ABCD, tam I cé AC = 2BD, Goi E la diém doi xiing clia I qua
B.F la trung diém AE.H la hinh chiéu vuéng goc ctia I lén AB. Khi do

1. AH=2HI=4HB.

2. it gidc EFHB ni tiép.
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_ . 4 ) .
Pat BI = a suyra AI =2a, AB = a\/5,AE =2av/2. Ta c6 AH = gAB. Do do AH.AB = AF.AE hay tui
gidc EFHB noi tiép.

Bai tap 75. Cho hhhh thoi ABCD, tam I c6 AC = 2BD, Goi E la diém doi xiing clia I qua B.F
la trung diém AE.H la hinh chiéu vuéng goc ciia I lén AB. Biét duong tron ngoai tiép tam
gidc (ABC): x>+ y*+x—3y=0,HI:3x+4y—2=0,xy > 0. Tim toa do cdc dinh ctia hinh thoi
ABCD.

(Nguyén Pai Duong)

Tinh chat 63. Cho tam gidc ABC khong can néi tiép duong tron (0) . Goi AD, AE lan luot
la cdc phan gidc trong va ngodi ctia tam gidc. Goi M, N lan luot la trung diém citia DE, BC.
Khi do,

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

4. Tam giac AMD can tai M.
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1. Do AD, AE la phdn gidc trong va ngodi clia tam gidc ABC nén di qua trung diém K, I clia
cung nho, cung lén BC.

2. Ta co Z/ADE = /DAC+ /ACD = /BAK + Z/ACD = /BCK + Z/ACD = ZACK = ZAIK do do
AEAD ~ AKAI va cé AM, AO la trung tuyén nén AEAM ~ AK AO suy ra Am 1 AO hay tii gidc
AMNO ni tiép.

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

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

Bai tap 76. Cho tam gidc ABC c6 chdn duong phan gidc goc A la D(1;-1). Phuong trinh tiép
tuyén tai A clia duong tron ngoai tiép tam gidc ABC c6 phuiong trinh x +2y—7 = 0. Gid sii
e 13 1. o b
diem M(?; _E) la trung diém BD. Tim toa do cdc dinh A, C, biét y4 > 0.
(Thudn Thanh S6 1 lan 1)
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Goi K la giao diém ciia tiép tuyén tai A va duong thang BC. Theo tinh chdt kinh dién da hoc ta
c6 tam gidc AKD cdn tai K. Pdy la tinh chat mau chot ctia bai todn. Diém B doi xiing véi D qua
M nén B(%l; g) va duong thang BC di qua D, M nén cé phuong trinh BC: x—2y—-3=0. Toa do K
la nghiém cua hé

x—-2y-3=0
= K(5;1).
x+2y-7=0
. . A(1;3) N 2 .
Goi A(7T-2a;a) € x+2y—-7=0. Taco KD = KA suy ra AG-1) 1 . Duong thang Al di qua A
;— oai

va vuong goc AK nén co phuong trinh2x—y+1=0. Trung truc AB co phuong trinh 4x—3y—5=0.
Toa do I la nghiém ctia hé
2x—y+1=0

= I(—4;-7).
4x-3y-5=0

Duong tron ngoai tiép tam gidc ABC c6 phuong trinh (ABC) : (x +4)2 + (y+7)2 = 125. Toa do C la
nghiém ctia hé

(x+4)2+(y+7)?%=125 C(-15;-9)
- C(21-3) loaivitrungB
x—2y-3=0 55 ( g

Nhdn xet:

e Ta c6 thé'tim duong thang AC bang cdch AC va AB doi xung nhau qua phan gidc AD cu thé
Otrén AC:3x—4y+9=0.

o Néu dé khong cho y, > 0 ta van gidi ra nghiém van dep cu thé A(9; -1), C(~15;-9).
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Bai tap 77. Cho hinh binh hanh ABCD dudong chéo AC : x—y+1=0,G(1;4) la trong tam tam
gidc ABC.E(0;-3) thudc duong cao ké ti D ctia tam gidc ACD. Biét dién tich tii gidc AGCD
bang32,y. > 0. Tim toa do cdc dinh ciia hinh binh hanh ABCD.

(Nguyén Hué- Yén Bdi lan 1)

Bai tap 78. Cho hinh chii nhdt ABCD c6é AB = ADv/2 va tam 1(1;-2). Goi M la trung diém
CD, H(2;-1) la giao diém ciia hai duong chéo AC va BM. Tim toa dé A, B.
(Truc Ninh-Nam Dinh lan 1)
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Ne A N A ~ A o« A7 5 13 S A .’
Bai tap 79. Cho hinh vuong ABCD co tam 1. Diem G(E;E) la trong tam tam giac ABI.

o« A2 7 A . A . s A . N A , 2 2
Diem E(2; §) thudc doan BD, biet tam gidc BGE can tai G va y, < 3. Tim toa do cdc dinh cua
hinh vuéng.

(Chuyén Quoc Hoc lan 1)

Phadt hién tinh chat

Tinh chit 64. Tam gidc AGE vudng can tai G.
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Chii y tam gidc AIB cdn tai I nén tam gidc AGB can tai G hay G la tam duong tron ngoai tiép
tam gidc ABE. Do d6 / AGE =2/ ABE = 90° hay tam gidc AGE vudng cdn tai G.

Tré lai bai todn ta c6 duong thang GA di qua A va vuong goc GE nén cé phuong trinh GA :

Tinh chdt65. 1. CMLEF

2. CFLDE
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Bai tap 80. Trong mdt phang vdi hé toa do Oxy, cho hinh vuéng ABCD, ldy diém M thudc
canh BD. Goi E, F lan luot la hinh chiéu ctia M 1én cdc canh AB, AD. Pudong thang CM, DE
lan luot c6 phuong trinh CM : x +3y—8 = 0,DE : —4x + y+3 = 0. Tim toa dé dinh B, C biét
F(1;2).

(Nhom thi thit lan 9)

buong thang CF dia qua F va vuoéng géc CE nén CF: x+4y—9=0. Toa d6 C la nghiém ctia hé

x+4y-9=0
= C(5;1).
x+3y—-8=0

buong thang EF di qua F va vudng goc CM nén cé phuong trinh FE:3x—y—1-0. Toa do E la
nghiém ctia hé

3x—y—-1-0
= E(2;5).
—4x+y+3=0

. . . . . N . 3 7 5 . . . > 1A
DPuong tron duong kinh EF co phuong trinh (x — 5)2 +(y- 5)2 =5 Toa do M la nghiem cua hé

32, 120 M(2:2
{(x Dy 5= 3[ 2;2)

1 18 AN . , :
X+3y-8=0 M(E;E) loai vi M, C khdc phia EF

Puong thang CB di qua C va song song ME nén c6 phuong trinh x = 5. Puong thang AB di qua E
va vuéng goc ME nén cé phuong trinh AB : y =5. Toa dd B la nghiém ctia hé

Tinh chét 66.
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Bai tap 81. Trong mdit phang toa do Oxy, cho hinh thang ABCD vuéng tai A, B va AD = 2BC.
Goi H la hinh chiéu vuéng goc ctia diém A 1én duong chéo BD va E la trung diém ctia doan
HD. Gia stt H(-1;3), phuong trinh duong thd?ngAE (4x+y+3=0, C(g; 4) Tim toa do cdc dinh
A, B va D ctia hinh thang ABCD.

(Triéu Son 1-Thanh Hoa lan 1)

Tinh ch4t67. 1. CM1AN.

2. Qua N ké duong thang vuéng goc vdi BC cdt thang CM,CA tai F,P. Ta c6 F la trung
diém NP.

80
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1. Ta ¢c6 AACD ~ BAD ma M, N la trung diém AD,BD suy ra AACM ~ ABAN hay /ACM =
/BAN do do CMLAN.

2. Do AD | NP ma M la trung diém AD nén F la trung diém NP.

Cach 2: Cdc em c6 thé Iy lugn MNLAC.AMLNC nén M la truc tdm tam gidc ANC do do
CMLAN.

Bai tap 82. Cho tam gidc ABC vudng tai A co duong cao AD va C(7;0). Goi M, N la trung
2 % 1 T . . 2 o
diem AD,BD. Biet N(_E; —5) va E(—4;3) thuoc duong thang CM. Tim tpaj do A, B.
(Vted lan 9)

Puong thang CN c6 phuong trinh CN : x -5y — 7 = 0. Pudng thang CM di qua C, E c6 phuiong
trinh CM : 3x + 11y — 21 = 0. Puong thang AN di qua N va vudng goc véi CE nén cé phuong trinh
AN:11x-3y+1=0. Puong thang NP qua N vuong goc véi CN c6 phuong trinh 5x+y +4=0. Toa
do F la nghiém cua hé

{5x+y+4—0 5 9

= F(-=;—-).
3x+11y-21=0 4 4

Ta ¢6 F la trung diém NP suy ra P(-2;6). Puong thang AC di qua C, P nén cé phuong trinh AC :
2x+3y—14=0. Toa dé A la nghiém cua hé

= A(1;4).

2x+3y—-14=0
11x-3y+1=0
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Puong cao AD di qua A va vuéng géc CN co phuong trinh 5x+y—9=0, toa do D la nghiém ctia
hé

= D(2;-1).

5x+y—-9=0
x—=5y—-7=0

N la trung diém BD suy ra B(-3;-2).

Tinh chét 68. Cho hinh binh hanh ABCD diém M ndm trong hinh binh hanh sao cho
/MDC = ZMBC khi va chi khi ZAMB + ZDMC = 180°.

Dung hinh binh hanh ANMD khi d6 /MDC = /MBC & /ABM = /MDA = /ANM & ti gidc
ANBM noi tiép & Z AMB + ZDMC = 180°,

Bai tap 83. Cho hinh binh hanh ABCD c6 A(-5;2).M(~1;-2) la diém ndm trong hinh binh

. . N g % 1
hanh sao cho /MDC = Z/MBC va MB1LMC. Tim toa do diém D biettan /DAM = 5

(HSG Phui Tho 2016)

Ap dung tinh chdt trén ta c6 /BMC + /AMD = 180° ma /BMC = 90° nén /AMC = 90° do do
. . . N e - . r
tam giac AMC vuong tai M hay duong thang MD : x—y—1 = 0. Mdt khac tan /DAM = 5 nen
D(1;0)

1
MD=-MAsuyra .
2 D(-3;-4)

Bai tap 84. Trong Oxy cho A(-2;2) va duong tron (C) : x* + y* = 5. Buong tron (K) co tam A
cat duong tron (C) tai hai diem phan biét B, C. Biét tung do B,C deéu dm va Sapc = % Viét
phuong trinh duong tron (K).

(Vied lan 7)
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Tinh chét 69. Cho tam gidc ABC vuong tai A, véi AB = 3AC. Goi D la diém thudc tia doi clia
tia CB sao cho BC = 2CD. Goi M la diém chia doan BC theo ty s6 k=-3. Khi do

1. A nam trén duong tron duong kinh MD.
1
2. AM = EAD.

3. Goi N la trung diém AD, ta cé tam gidc MAN vudng can tai A hay trung diém P clia
ED ndm trén MN .

A

7\
)

‘7'

J

,BA BM BD . o < N . .
1. Taco A MC CD- 3 nén AM, AD la phan giac trong va phdn gidac ngoai cua tam gidac
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BAC hay /MAD = 90° do dé A nam trén duong tron duong kinh MD.

2. Chui y /BAC = 90° nén /MAC = 45° = ZCAD hay AC ciing la phdn gidc ctia MAC. Ta co
MC 1 MA 1 1
—— =—suyra—- = - hay AM = - AD.
CD 2 AD 2 2

3. Theo 1. va 2. ta c6 /ZMAD =90° va MA = AN suy ra tam gidc MAN vudng cin tai A va MN
la duong trung binh ctia tam gidc ABD suy ra trung diém P ctia DE nam trén MN.

Bai tap 85. Trong mdt phdng toa dé Oxy, cho tam gidc ABC vuong tai A, véi AB =3AC. Goi

2]- 9 N o« A2 A . X. 2 . . A > . A2 T A
D(—? ; _5) la diém thudc tia doi cua tia CB sao cho BC = 2CD. Biet rang diém A nam trén

tia doi ctia tia Oy va diém E(3;1) thudc doan AB. Tim toa dé cdc diém A, B, C.
(Vted lan 8)

Khi lam bai nay cdc em chii y tam gidc MAN vudng can hay P nam trén duong thang di qua
trung diém N ctia AD va tao véi duong thang AD mot goc 45°. Hodc ta co thé ding cdch 2 la
Z/BAD = 135°. Khi dé chi can tham s6 hoa toa dé diém A moi van dé la xong.

. . e 15 7 . . NS
Cach 1: P la trung diém ED suy ra P(_Z; _Z)' Goi A(0;a),a<0. Ta c6 ZAND = 45° roi giaira

. e . 21 15 . 2 .
ta duoc a = -3 hay A(0;-3). N la trung diéem AD nén N(_Z; _I)’ buong thang MN di qua N, P
nén cé phuong trinh MN : 16x — 12y +39 = 0. Puong thang AM di qua A va vudng géc AD nén co

. aos o s oo fTX+y+3=0 39
phuong trinh AM :7x+ y+3=0. Toa do M la nghiém cua he = M(—Z; Z)' Ta

16x—-12y+39=0
co M la trung diém AD nén B(9;9) va BM =3MC suy ra C(—4;0).

, . - 2 7 T 14—E‘>-A_->D . 2.

Cach 2: Goi A(0;a),a<0. Tacé ZEAD =135° two?ngd‘wo?ng—£ = coS(AE; AD) = ————. Giai
) 2 |AE|.|AD|

ra ta duoc a = -3 hay A(0; -3). Puong thang AB di qua A, E nén co phuong trinh AB:4x-3y-9=0.

12+ 3¢

. 2 . A P . . 4b-9
Duongthang AC di qua A va vuong goc voi AB nén AC : 3x+4y+12 = 0. Goi B(b; T), C(c;— ).

Ta c6 DB = 3DC gidi ra ta dugc B(9;9), C(~4;0).

Tinh chat 70. Cho tam gidc ABC c6 M la trung diém canh AB. Cho H la hinh chiéu vuong
goc ciia A 1én canh BC va N nam trén canh AC théa NC = AN A. Goi D la diém chia doan

2 X 5 ,
HN theo ty so k = -3 Ta co MD1LHA.
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Qua M,N ké duong thang song song véi BC cdt AH, HN nhu hinh vé. Theo Thales ta c¢6 E
N .2 .EH DH 5 .z < g . > Z S5 .
la trung diém HA va — = — = B do do néu D la diéem chia doan HN theo ty so k = - thi

EF DN
MD1HA.

Bai tap 86. Cho ram gidc ABC co M(-1;1) la trung diém canh AB. Cho H(2;0) la hinh chiéu
vuong goc cia A lén canh BC va N(2;4) nam trén canh AC théa NC = ANA. Viét phuong
trinh canh BC va tim toa do diém A.

(Phan Chu Trinh-Pa Nang lan 1)

Goi D la diém chia doan HN theo ty so k = —g suy ra D(2; g). Puong thang MD di qua M, D cé
phuiong trinh MD : x—2y +3 = 0. Puong thang AB qua H song song v6i MD nén BC: x—2y—2 =0.
buong thang AH di qua A va vuéng géc BC nén AH :2x+y—4 =0. Toa dé E la nghiém ctia hé

2x+y—-4=0

= E(1;2). Piém E la trung diém AH nén A(0;4).
X—2y+3=0

Tinh chat71. 1. AMLMN
2. Ti gidc ACBN ni tiép.

3. MI,MB la phdn gidc trong va ngoai cua tam gidc AMN va Al la phdn gidc trong goc
MAN hay I la tam noi tiép tam gidc MAN.
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1. Ta cé IMLMB nén tii gidc ACMI,IMBN ndi tiép. Suyra /CMA=/CIA=/MIB=/NMB =
45° do do Z/ AMN = 90° hay AM1MN.

2. Tac6 /CNB=/CMI=/CAB =90° nén tii gidc ACBN noi tiép.

3. Theo 1. ta cé tit gidc ACMI,IMBN néi tiép nén / AMI = /ACI =45° = /NIB = /NMB do do
MI, MB la phdn gidc trong va ngoai ciia tam gidc AMN.

Bai tap 87. Cho tam gidc ABC vuong tai A(AB > AC). Trén canh AB ldy diém I sao cho
Al = AC. Puong tron duong kinh IB cdt BC tai M(%; %) va cat duong thang CI tai N(4;-1).
Tim toa do cdc dinh ctia tam gidc ABC biét A€ 2015x—2016y = 0.

(Hocmai lan 6)

buong thang AM di qua M va vudng géc MN nén AM : x—4y = 0. Toa dé A la nghiém ctia hé

x—4y=0
= A(0;0).
2015x-2016y =0

Puong phan gidc trong va ngodi ctia tam gidc AMN tai A lan luot c6 phuong trinh MI : 5x -3y —
15=0 vd MB:3x+5y — 15 = 0. Puong thang AB la phdn gidc trong goc / MAN nén AB: y = 0. Toa
dé B la nghiém ctia hé

y=0
= B(5;0).
3x+5y—-15=0
Puong thang AC di qua A va vudng goc AB nén AC: x =0. Toa do C la nghiém ciia hé
x=0
= C(0;3).
3x+5y—-15=0
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Tinh chat72. 1.

Bai tap 88. Cho hai duong thang d : x+v/3y =0,ds : x— /3y = 0. Goi (C) la duong tron tiép
xtic d, tai A va cat ds tai hai diém B, C sao cho tam gidc ABC vuéng tai B. Viét phuong trinh
. N . 2 3v3 . P .
duong tron (C), biet Sapc = T\/_ va A co hoanh do duong.
(Lé Quy Pon- Da Nang lan 1)

Tinh chét 73.

Bai tap 89. Tam gidc ABC c6 tdam duong tron noéi tiép 1(0;1), tim duong tron ngoai tiép
K(2;2), dinh A(-2;5). Tim toa do cdc dinh B, C.
(HSG bong Nai)

Tinh chit 74. Cho tam gidc ABC ¢6 D la chan duong phan gidc trong/ ABC, E la trung diém
BD. Puong thang CE cdt phdn gidc ngoai / ABC tai F. Khi dé AF | BD hay AFLBD.

Group: www.facebook.com/groups/moingaymottinhchat/ 87



‘ . . 2. . . . BK AC DE CD BK
Ap dung dinh ly Menelauyt doi voi tam giac ABD ta cO0 — ————=1suyra — = —
KACD EB AC KAKE
Qua A ké duong thang song song véi BD cdt duong thang CK tai F'. Theo Thales ta cé o
(2) va cr_op 3). T (1),(2),(3) suy ra KE_CF ha KE_IE do do BF' la phan gidc
ka_ 2 Vep Toa W REMSISWVTA r = o MY Be T pre phan g
ngoai goc /KBC tuc F'= F. Vay AF | BD, ma BFLBD nén AFLFB.

(1).

Bai tap 90. Trong Oxy cho tam gidc ABC c¢6 D la chdan duong phan gidc trong/ ABC,E la
trung diém BD. Puong thang CE cdt phdn gidc ngoai / ABC tai F. Biét B(5;1), F(4;3) va A
thudcd : x+2y—18=0. Viét phuong trinh BC.

Puong thang BF : 2x +y —11 = 0. Puong thang AF di qua F va vudng goéc FB nén cé phuong

x—-2y+2=0

trinh AF : x—2y+2=0. Toa dj A la nghiém cua hé = A(8;5). Goi A’ la doi xiing

x+2y—-18=0
clia A qua BF, vi AFLFB nén A' la diém doi xiing ctia A qua F do dé A'(0;1). Khi dé duong thang
BC la duong thang di qua B, A' nén BC: y = 1.

Tinh chat75. 1. AK=2AN.
2. Tam gidc BAK vudng can tai A.

3. C la truc tam tam giac BKN.

88 Facebook: V6 Quang Man



Bai tap 91. Cho tam gidc ABC vuong tai A. Goi K la diém doi xiing clia A qua C. Puong
thang qua K vudng géc BC cdt BC tai E va cdt AB tai N(~1;3). Tim toa do cdc dinh clia tam
gidc ABC biét / AEB = 45°, phuong trinh duong thang BK :3x+y—15=0,x5 > 3.

(Phiic Thanh-Hdi Duong lan 1)

Tinh chét 76. EILBC

Group: www.facebook.com/groups/moingaymottinhchat/ 89



Bai tap 92. Cho hinh thang can ABCD(AB || CD) c¢6 dinh A(2;-1). Hai dudng chéo AC,BD

<z . N N . 4 . PR 27 9 A S
cat nhau tai 1(1;2). Duong tron ngoai tiep tam giac ADI co tam E(_E;_g)' Biet dwdng
thang BC di qua M(9;—6). Tim toa dd B, D biét yg < 3.

Tinh chit 77.

Bai tap 93. Cho tam gidc ABC can tai A, BC nam trén duong thang x— y +1 = 0. Duong cao

ctia tam gidc ABC ké ti B la x+2y—2=0. Piém M(1;1) thudc duong cao ké ti C. Tim toa do
cdc dinh ctia tam gidc ABC.

(Chuyén Thai Nguyén)

Tinh chét 78. MN || BC.
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N ~ .. ~ AB BD AB-BD AM
Do AD la phan giac néen — = — = = hay MN | BC.
AC DC AC-CD AN

Bai tap 94. Trong mdt phang toa do Oxy, cho tam gidc ABC c6 AD la phdn gidc trong goc
A. Cdc diém M va N tuong ting thuoc cdc canh AB va AC sao cho BM = BD,CN = CD. Biét
D(2;0), M(—4;2), N(0;6), hdy viét phuong trinh cdc canh tam gidc ABC.

(Chuyén DHSP lan 1)

buong thang BC di qua D va song song MN nén cé phuong trinh x— y -2 = 0. trung truic MD
6 phuong trinh 3x— y +4 = 0. Vi tam gidc MBD can tai B nén B nam trén duong trung truc MD

. |3x-y+a=0 )
do do toa do B la nghiém cua hé { J = B(-3;-5). Tuong tu trung truc ND co phuong

x—y—-2=0

2 A X = - 2 - 0 N 2 .
trinh x—3y+8=0. Toa do Cla nghiém cua hé { v = C(7;5). Puong thang AB di qua

x-3y+8=0
B, M nén c6 phuong trinh AB: 7x + y + 26 = 0. Puong thang AC di qua C,N nén c6 phuong trinh

N . " s | 7x+y+26=0 14 20
xX+7y—-42=0. Toa do A la nghiém cua hé > A .
X+7y-42=0 3 3

Tinh chéat 79. MN || BC.
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B

N . .. . AB BD AB-BD AM
Do AD la phan giac néen — = — = = hay MN | BC.
AC DC AC-CD AN

Bai tap 95. Trong mdt phang toa do Oxy, cho tam gidc ABC c6 AD la phén gidc trong goc
A. Cdc diém M va N tuong ting thudc cdc canh AB va AC sao cho BM = BD,CN = CD. Biét
D(2;0), M(—4;2), N(0;6), hdy viét phuong trinh cdc canh tam gidc ABC.

(Chuyén DHSP lan 1)

Puong thang BC di qua D va song song MN nén c6 phuong trinh x— y -2 = 0. trung truic MD
c6 phuong trinh 3x— y+4 = 0. Vi tam gidc MBD can tai B nén B nam trén duong trung tric MD

N o . 13x-y+4=0 ;
do do toa do B la nghiém cua hé { ’ = B(-3;-5). Tuong tu trung truc ND co phuong

x-y-2=0

2 A X— - 2 = 0 N g .
trinh x -3y +8 =0. Toa do Cla nghiém cua hé { ! = C(7;5). Puong thang AB di qua

x-3y+8=0
B, M nén c6 phuong trinh AB : 7x+ y + 26 = 0. Puong thang AC di qua C,N nén cé phuong trinh

N . » > - | 7x+y+26=0 14 20
x+7y—42=0. Toa do A la nghiém cua hé => A(—?;?).

X+7y—-42=0

Tinh chét 80. Goi H ld trung diém GE. Khi dé K nam trén duong tron duong kinh GH va
HK la duong trung binh ctia tam gidc GEF.
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Bai tap 96. Cho hinh vuéng ABCD c6 trong tam tam gidc BCD la K thudc duong thang
x—2y—1=0. Trong tam tam gidc ABC la G(4;3) biét duong thang CD di qua diém E(1;-4).
Tim toa dé cdc dinh ciia hinh vuéng ABCD, biét yx € Z.

(Moon lan 7)

Tinh chat81. Cho duong tron tam (0) bdn kinh R va diém H c6 dinh trong (0).BC la duong
kinh thay doéi, gid sit BH,CH cdt duong tron tai E,F. Khi d6 EF luén di qua mét diém co
dinh K.
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Xét phép nghich ddo cuc H theo phuong tich k = Ppy o). Khi dé qua phép nghich ddo nay bién
duong tron ngoai tiép tam gidc BHC thanh duong thang EF. Ma duong tron ngoai tiép tam gidc
BHC luén di qua diém H cb dinh nén duong thang EF ciing qua mot diém K c6 dinh.

Cach xac dinh diém K Gid sit HO cdt dudong tron ngoai tiép tam gidc BHC tai P # H. Ta sé
. . < sl 4o i 4 —m——— ——  BC* 2 A P
chung minh P la diém co dinh. That vay OH.OP = OB.OC = S khong doi nén P co dinh.

Trd lai trén theo tinh chat ciia phép nghich ddo ta c6 K chinh la dnh clia P qua f. Do do
OH(R*-OH?)

HKHP = Py ) = HO? — R?. Hay K nam trén tia doi HO théa HK =
R?+ OH?

Bai tap 97. Trong mdt phang véi hé toa do Oxy cho tam gidc ABC, duong tron duong kinh

BC c6 phuong trinh (T) : (x—1)? + (y— 1) = 8, hai duong cao BE, CF cdt nhau tai H(3;1). Tim

toa do diém A biét khodng cdch ti N(0;1) dén EF la I6n nhat.
(www.facebook.com/groups/moingaymottinhchat/)
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Puong tron (T) ¢ tdm I1(1;1) va bdn kinh R = 2v/2. Pudng thang HI : y = 1. Ap dung tin chdt
IHR-IH P » P
ﬁ =6-4v2 do do K9 -4v2;1). Khodng cdch
tit N dén EF 16n nhdt khi EFLNK. Suy ra duong thang EF di qua K va vuong goc NK c6 phuong
N A o A7 N oA 2 A X = 9 - 4\/§ N A
trinh x = 9—4v/2. Toa do diém E, F la nghiém cua hé = 10i suy ra toa do
(x-D*+(y-1?*=8

trén ta c6 K nam trén tia déi HI va HK =

diémE,E suy ra toa do diém B, C suy ra A(5;1).

Nhdn xét: ta co thé tim toa dé diém A bang cdch khdc nhu sau. Ap dung nhan xét trén ta c6 A
nam trén duong thang vuong goc voi 1Q & day Q duoc xdc dinh béi TH.IQ = R2. Do do6 ta ¢6 Q(5;1)
suy ra Ae x = 5. Mdt khdc ta c6 nhdn xét N, H, I, K thang hang do dé néu tam gidc ABC théa man
yéu cdu bai todn thi tam gidc ABC phdi can tai A, do dé A thudc duong thang IH: y = 1. Vdy toa

dé A la nghiém ctia hé = A(5;1).
y=1

Bai tap 98. Trong mdt phang véi hé toa do Oxy cho tam gidc ABC, duong tron duong kinh
BC c6 phuong trinh (T) : (x—1)2 + (y— 1) = 8, hai duong cao BE, CF cdt nhau tai H(3;1). Tim
toa do diém A biét Ae 2x—y—10 =0 va khodng cdch ti N(—%; g) dén EF la 16n nhat.

(Moon lan 6)

P& 1am bai bai nay t6i sif dung tinh chét don gian sau, khong biét tdc gid 1am nhu thé nio
va cho ra két qua nhu thé nao.
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Tinh chét 82. Cho duong tron tdm (0) bdn kinh R va diém H co dinh trong (0).BC la duong
kinh thay doi, gid sit BH,CH cat duong tron tai E,F. Khi dé A nam trén mét duong thang
co dinh.

Gid sit I H kéo dai cdt duong tron duong kinh AH tai K. ta c6 /FKH = /FAH = /ICH hay tit
gidc FKCI noi tiép. Suy ra HK.HI = HE.HC = Py(0), do d6 K co dinh. mdt khdc AK LIK nén A nam
trén duong thang qua K va vuong goc voi IK.

Tré lai bai todn ta thdy dé cho diém A thudc 2x —y—10 = 0 va dp dung tinh chat ta suy ra c6
duy nhdt toa do diém A(5;0). Nhu vdy yéu t6 khodng cdch tit N dén EF la vo nghia, ma tom lai
chéing hiéu tdc gid ra khoang cach tit N dén EF 16n nhat I dung y gi? Nén t6i manh dan lam
manh theo tu duy hinh hoc va cho bai toan mdi nhu sau. Mong dugc Iinh giao cac cao thu a.

Nhdn xét: TH.IK = R?

Bai tap 99. Trong mdt phang véi hé toa do Oxy cho tam gidc ABC, duong tron duong kinh
BC c6 phuong trinh (T) : (x—1)2 + (y— 1) = 8, hai duong cao BE, CF cdt nhau tai H(3;1). Tim
toa do diém A biét khodng cdch ti N(0;1) dén EF la I6n nhat.

(Vo Quang Man)

D& giai bai nay ta ding tinh chit sau:

Tinh chat 83. Cho duong tron tam (0) bdn kinh R va diém H c6 dinh trong (0).BC la duong
kinh thay doéi, gid sit BH,CH cdt duong tron tai E,F. Khi d6 EF luén di qua mét diém co
dinh K.
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Xét phép nghich ddo cuc H theo phuong tich k = Py o). Khi d6 qua phép nghich ddo nay bién
duong tron ngoai tiép tam gidc BHC thanh duong thang EF. Ma duong tron ngoai tiép tam gidc
BHC luén di qua diém H cb dinh nén duong thang EF ciing qua mot diém K co dinh.

Cach xac dinh diém K Gid st HO cdt dudong tron ngoai tiép tam gidc BHC tai P # H. Ta sé
- . N o A2 A . A A T TT T~ e BC2 A AP A X .
chitng minh P la diém co dinh. Thdt vday OH.OP = OB.OC = L khong doi nén P co dinh.

Tré lai trén theo tinh chdt ctia phép nghich ddo ta c6 K chinh la dnh ctia P qua f. Do do6
OH(R*-0H?

HKHP = Pyj0) = HO? — R%. Hay K nam trén tia d6i HO théa HK =
R%2 + OH?
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buong tron (T) ¢6 tam 1(1;1) va bdn kinh R = 2v/2. Puong thang HI : y = 1. Ap dung tin chat
IH(RR-IH . » .
ﬁ =6—4v2 do do K(9-4v/2;1). Khoadng cdch
tit N dén EF 16n nhdt khi EFLNK. Suy ra duong thang EF di qua K va vuéng géc NK c6 phuiong
N A . A2 N . A 2 A X = 9 - 4\/5 X A
trinh x = 9-4v/2. Toa dé diém E, F la nghiém ctia hé = 10i suy ra toa do
(x-1%+(y-1%=8

trén ta c6 K nam trén tia déi HI va HK =

diémE,E suy ra toa do diém B, C suy ra A(5;1).

Nhdn xét: ta c6 thé tim toa dé diém A bang cach khac nhv sau. Ap dung nhdn xét & tinh
chdt 1 ta cé A nam trén duong thang vuong goc véi 1Q & ddy Q duigc xdc dinh béi TH.IQ = R%. Do
do ta co Q(5;1) suy ra A€ x =5. Mat khdc ta co nhdn xét N, H,1,K thcfng hang do do néu tam gidac
ABC théa man yéu cau bai todn thi tam gidc ABC phdi can tai A, do do A thudc duong thang

IH:y=1.Vdy toa dj A la nghiém ctia hé = A(5;1).
y=1

Tinh chét 84.
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Bai tap 100. Cho tam gidc ABC vuéng can tai A. Goi M la trung diém BC, N thuéc canh AB

sao cho AB = 4AN. Biét M(2;2). Phuong trinh duong thang CN : 4x+y—4 =0 va C nam phia
trén truc hoanh. Tim toa dé diém A.

(Hiing Viiong-Binh Phudc lan 1)

Tinh chét 85. AC la phan gidc /BAD.

A

Do tam gidc ABC can tai B nén /BAC = /BCA = /DAC hay AC la phan gidc angleBAD.
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Bai tap 101. Cho hinh thang cin ABCD c6 ddy Ion la AD. Biét B(2;3) va AB = BC, duong
thang AC: x—y—1=0, diém M(~2;-1) nam trén duong thang AD. Tim toa dé A,C, D.
(Triéu Son 2 lan 1)

B' dbi xiing ciia B qua AC nén B'(4;1). Puong thang AD di qua M,B' nén cé phuong trinh
AD:x-3y—-1=0. Toa dé A la nghiém ctia hé

x-3y—-1=0
= A(1;0).
x-=y—-1=0

buong thang BC di qua B va song song AD nén c6 phuong trinh BC : x -3y +7 =0. Toa do C la
nghiém ctia hé

= C(5;4).

x=3y+7=0
x—y—-1=0

. A . .2 R . 2 . . .
Goi M.N lan lugt la trung diéem AD, BC khi do N(E; 5). Duong thang MN di qua N va vudng goc
BC nén co phuong trinh MN :3x+y—14 =0. Toa do M la nghiém ctia hé

3x+y—-14=0 43 11
M(—;—)
x=3y-1=0 10°10
N .2 - 38 11
Vi M la trung diém AD nén D(E;?)'
Tinh chit 86.
A
F
N
E
GT
B C
D M

100 Facebook: V6 Quang Man



Bai tap 102. Cho tam gidc ABC néi tiép duong tron tdam I bdn kinh R = 5 ¢6 trong tam
G(g; g).E(4;4),F(O; 1) lan luot la hinh chiéu ctia C,B 1én AB, AC. Tim toa dé cdc dinh ctia
tam gidc ABC.

(Hocmai lan 7)

Goi H,1,] la truc tam, tam duong tron ngoai tiép va tam duong tron Euler. Ta c6 EF = 5 va bdn
. N N 1 5 PR .2 - . N .2 .
kinh duong tron Euler R' = ER =5 Do do J la trung diém EF. Mat khac J la trung diém HI va

HG = %HO nén ta suy ra H3;2),1(1;3). Goi H',H" la anh doi xting cua H qua E, F suy ra H'(5;6)
ba H"(-3;0). Puong tron ngoai tiép tam gidc ABC c6 tam I bdn kinh R = 5 nén cé phuong trinh
(x— 1%+ (y—3)% = 25. Puong cao CH di qua H,E cé phuong trinh HE : 2x—y—4-0. Toa do C la
nghiém ctia hé

2x—y—-4-0 C(1;-2)
C(5;6) logivitrungH

(x—-1%?+(y-3)2=25

Hoan toan tuong tu ta gidi ra B(6;3). Puong thang AB di qua B, E nén cé phuong trinh AB : x +
2y—12 = 0. Puong thang AC di qua C, F nén cé phuong trinh AC : 3x+y—1=0. Toa d A la nghiém
cua hé

x+2y—-12=0
=> A(-2;7).

3x+y—-1=0

Nhén xét: Co6 nhiéu em nhdn tin cho minh c6 tinh chat EF = R tuong duong /A = 45° 1a sai
nha cdc em. Ma dung la EF = R tuong duong / A = 45° hodc / A=135°,

Tinh chit 87.
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Ne A N ~ A . A 3 . N o A2 A
Bai tap 103. Cho hinh chu nhat ABCD biet AB = EAD' Goi F la diem thuoc doan BC sao cho

3 . . o . ) ) 9., 1, 225
BF = ZBC' Duong tron (T) ngoai tiep tam giac ABF co phuong trinh (x — Z) +(y— Z) =—

=
buong thang AC :3x+11y—2=0. Tim toa do C biet x4 < 0.
(Ly Tu Trong-Nam Pinh lan 1)

Tinh chit 88.
B I C
[ - L J
]
D
A L ]

Bai tap 104. Cho hinh vudng ABCD. Goi I la trung diém BC, ] trén CD sao cho CJ = 2JD.
< 111 . 2 A c8
Biet I(?; 5)' buong thang AJ :2x—y—3=0. Tim toa do dinh A.
(Thanh Oai A- Ha néi lan 1)

Tinh chét 89.

Bai tap 105. Cho tam gidc ABC vuong tai B, BC = 2BA. Goi E, F la trung diém BC, AC. Trén
tia doi ciia tia FE ldy diém M sao cho FM = 3FE. Biét M(5;-1), duong thang AC2x+ y—3 =
0,x4 € Z. Tim toa dj cdc dinh tam gidc ABC.

Tinh chit 90. Cho hinh vubng 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 ting doc
khi hoc phé thong)
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1. Dung QN' vuéng goéc véi MP va QN' = MP thi N,N' nam trén canh BC.

2. Tu do suy ra cach dung.

Ne ,A N A ~ A 7 3 o A2 A o A2
Bai tap 106. Cho hinh vuéong ABCD co tam O(E;E)' Diém M(6;6) thuoc canh AB, diem
N(8;-2) thudc canh BC. Tim toa do cdc dinh hinh vuéng.

Tinh chét 91. Cho ram gidc ABC cdn tai A noi tiép duong tron (0). AK la duong kinh. D
la diém trén cung BC chita A. Puong tron ngoai tiép tam gidc AOD cdt cdc canh AB, AC tai
M, N. Nbi DK cdt BC tai E. Khi dé

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

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

Group: www.facebook.com/groups/moingaymottinhchat/ 103



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.

Chuy /AND = ZAMD = ZAOD =2/ACD = 2/ABD do do tam giac DMB can tai M. Dung
duong tron tdm M bdn kinh MB cdt BC, AB tai E', T khi d6 ZBE'T =90° hay E'T | AK  (1).
Ta c6 /TE'D=/TBD = Z/AND = /DKA két hop véi (1) ta c6 D,E',K thang hang hay E = E'
do do ME = MB. Chu y tam gidc ABC can tai A ma tam gidc BME cdn tai M nén ME = AN
va ME || AN hay ANEM la hinh binh hanh. Do do NE = AM = DN suy ra MN la trung truc
cua DE.

Bai tap 107. Trong mdt phang toa do Oxy, cho tam gidc ABC cdn tai A ndi tiép dudong tron
(C) vdi AK la duong kinh. Piém 1(-3;0) nam khdc phia véi diém K so véi duong thang AB
vaIALIK. NoiIK cdt BC tai M, duong trung truc ctia doan thang IM cdt AB va AC lan luot
tai cdc diém D(-1;-1), E(3;3). Tim toa dé cdc diém A, B,C.

(Vted lan 10 - sdch tinh chét oxy bai 106 )

104
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Ap dung tinh chat trén ta c6 A nam trén duong tron ngoai tiép tam gidc IED va IK vudng goc
VOiED .
N N . e X . s 1 2 5 2 25 A N N . e X
Duong tron ngoai tiep tam giac IDE : (x + 5) +(y— 5) =5 Tam duong tron ngoai tiep J
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. Toadd A la nghiemj cua hé
1 5 25
(x+ )2+ (=5 =—
2 2 2 = A(2;5).
x+y-7=0

Puong tron ngoai tiép tam gidc ABC c6 tdm J bdn kinh J A nén c6 phuong trinh (x —2)? + y? = 25.
Puong thang AD di qua A, D nén c6 phuong trinh AD:2x—y+1=0. Toa d6 B la nghiém ctia hé

(x—2)%2+y*>=25
= B(-2;-3).
2x—-y+1=0

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

(x—2)2%+y2=25
y = C(6;-3).
2x+y—-9=0

Tinh chét 92.

Bai tap 108. Cho tam gidc ABC vudng can tai A cé trong tdm G. Goi E, H la trung diém cdc

canh AB,BC.D la diém doi xiing clia H qua A, I la giao diém ctia duong thang AB,CD. Biét

D(-1;-1) duong thang IG:6x—3y—7=0,xg = 1. Tim toa do cdc diinh ctia tam gidc ABC
(Thach Thanh I lan 2)
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[ Tinh chit 93.

Bai tap 109. Cho hinh vuéng ABCD c6 C(3;-3) va dinh A€ 3x+y—-2=0. Goi M la trung
diém BC, duong thcfng DM : x—y—-2=0. Xdc dinh toa do cdc dinh A, B, D.
(Ngb Gia Tu - Bdc Ninh lan 1)

Tinh chit 94.

Bai tap 110. Cho tam gidc ABC c6 duong cao AH :3x—4y+27 =0, trung tuyén BM: 4x+5y —
3 =0, phdn gidc trong goc C co phuong trinh CD: x+2y—5 = 0. Tim toa do cdc dinh ctia tam
gidc ABC.

(chuyén Bdc Giang lan 1)

Tinh chét 95.
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Bai tap 111. Cho tam gidc ABC nhon. Duong phdn gidc trong BD : x+y—2 = 0. Duong trung
X o A2 1 T A , - N N . e X
tuyen BN :4x+5y—9=0. Diem M(2; 5) nam trén canh BC. Ban kinh duong tron ngoai tiep
» . 15 A oan
tam giac ABC cOR = 5 Tim toa do cac dinh A, B, C.
(Chuyén Huing Viong lan 1)

Goi !
Tim toa dé diém B, viét phuong trinh cdc canh BC, BA.
Tt d6 suy ra dang tham so cho canh AC.
Stz dung

=2R la xong.

sin B

Tinh chét 96.

Bai tap 112. Cho tam gidc ABC cdn tai A. Goi H(%; %) va K(%; ?) lan lugt la hinh chiéu
vuong goc ciia B, C lén cdc canh AC, AB. Trung tuyén CM : 12x+5y —43 = 0. Tim toa do dinh
A, biétxc <2.

(Yén Phong s6 I-Bdc Ninh lan 1)

Tinh chit 97.

Bai tap 113. Cho tam gidc ABC vudng cdn tai A(2;-1). Goi E la trung diém AC. Puong
thang qua A vudng goc vdi BE cdt BC tai tai D(3;2). BiétE € x+y—4=0. Tim toa dé cdc dinh
B,C.

(Chuyén Lé Quy Pon lan 1)
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[ Tinh chit 98.

Bai tap 114. Cho hinh vuéng ABCD, diém M(5;7) ndam trén canh BC. Puong tron duong
kinh AM cdt BC tai B va cdt BD tai N(6;2). Pinh C thudc duong thangd :2x—y—7=0. Tim
toa do cdc dinh ciia hinh vuong, biét x, < 2, xc € Z.

(Chu Véin An-Phii Yén lan 1)

Tinh chit 99.

Bai tap 115. cho hai duong thd?ngdl :x—y+1=0vad,:y—6=0.Cdcduongtron (Cy),(Cy) co
badn kinh bang nhau, cé tam cing thudc duong thang (dy) va chiing cat nhau tai hai diém
A(1;6), B. Puong thc“;ng(dg) cdt (Cy), (Cy) lan luot tai hai diém C, D (khdc A) sao cho dién tich
ctia tam gidc BCD bang 24.Tim toa dé cdc dinh clia tam gidc BCD.

(Nguyén Khuyén - HCM lan 1)

Tinh chét 100.

Se A N . P . o 10 11 2 x N
Bai tap 116. Cho hinh vuong ABCD co tam I cac diem G(?; ?),5(3; _5) lan luot la trong

tam tam gidc ABI, ACD. Biét y, € Z, tim toa do cdc dinh ctia hinh vuéng.
(Thanh Chuong I-Nghé An lan 1)

Tinh chit 101.

Bai tap 117. Trong mdt phang vdi hé truc toa do Oxy, cho tam gidc ABC vudng can tai
A. Goi G la trong tam tam gidc ABC. Piém D thudc tia doi ciia tia AC sao cho GD = GC.
Biét diém G thudc duong thang d : 2x +3y —13 = 0 va tam gidc BDG néi tiép duong tron
(C): x2+y2—2x—12y+27=0. Tim toa do diém B va viét phuong trinh duong thang BC, biét
diém B ¢6 hoanh do am va toa dé diém G la s6 nguyén.

(Phu Cixldan 1)

Tinh chat 102. AB la phén gidc ngodi géc A ciia tam gidc MAC hay ABLAD.
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. N . . 2 . . AM DM 1 BM .
Ta co AD la phan gidc trong goc A cua cua tam gidac MAC nén C T e o me do do AB

la phan gidc ngoai goc A ctia tam gidc MAC hay AB1AD.

Bai tap 118. Cho tam gidc ABC c6 B(4;—3),M la trung diém canh BC,D la giao diém ciia
duong phan gidc trong goc / M AC vdi canh BC. Biét CB = 3CD, duong thang AD : 3x—2y—5 =
0, dién tich tam gidc ABC bc\?ng? va xc > 0. Tim toa do A,C.

(THTT 56 5)

Duong thang AB qua B vudng goc AD nén c6 phuong trinh AB : 2x+3y+1=0. Toa dé A la
nghiém ctia hé

= A(1;-1).

2x+3y+1=0
3x-2y-5=0

_ 3d-5 . 2 13
Goi D(d; )e3x—2y—-5=0. TacoSBAD:§SBAC:?.SuymAD:\/13.
C(5 9)
D(3;2 )
Gidi ra ta duoc e = 22 4 .
D(-1;-4) C(_E;_E) loai vi xc >0

Tinh chat103. 1. Tii gidc AIQB, AICP ni tiép.

2. ZQAI=ZIAP hay Al la phdn gidc goc ZQAP.
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1. Tacé LAIB=2/C=/QCA+/QAC = ZAQB do dé ti gidc AIQB néi tiép. Tuong tu tit gidc
AICP ni tiép.

2. Theo 1. taco /QAI = ZQBI=/QCI = ZIAP hay Al la phan gidc goc ZQAP.

Bai tap 119. Cho tam gidc ABC c6 A(6;3) noi tiep duong tron tam I thudc duong thang
x—y—6=0. Goi M,N la trung diém AB, AC. Cdc duong thang IM, IN cdt duong thang BC
tai P(12;0) va Q.Biét duong thang AQ di qua H(8;4), tim toa do B, C.

Puong thang AH : x -2y = 0. Ta c6 Al la phdn gidc trong /QAP nén Al: y—3=0. Toa do I la
2 A - 3 - O o A2 X P ) A N Z
nghiém cua hé y = 1(9;3). Diem B doi xung voi A qua IP nén B(9;6). Puong thang
x-y—-6=0

BC di qua P, B nén co phuong trinh BC : 2x+y—24 =0. Toa do Q la nghiém ctia hé

x=2y=0 48 24
= Q(—;—).
2x+y—-24=0 55

.2 £, .. . 57 6
Diéem C doi xung voi A qua QI nén C(E; 5)'

Tinh chat104. 1. AB,AC,BC la trung tric ctia MI, N1, P1.

2. I la truc tam tam giac MNP.
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1. Déthdy AB, AC, BC la trung truc ctia MI, N1, PI.

2. Chu y EF la duong trung binh cua tam gidc INP va tam gidc ABC nén NP | AB do do
MILNP. Tuong tu suy ra I la truc tam tam giac MNP.

Bai tap 120. Trong mdt phdang toa do Oxy, cho tam gidc ABC noi tiép duong tron tam I. Biét
21 3 11 3 15 A S o s Ro 4 >
7; 5),N(?; ?’P(?; _E) lan lugt la cac diem doi xung cua I qua trung

diém cdc canh AB, AC va BC. Tim toa do cdc diém A, B, C.

> -, o« A2
rang cac diem M(

(Vted lan 11)

2 . . > . . |x-3y—-6=0
buong thang M1 : x-3y—6=0,NI:6x+12y—51=0. Toa do I la nghiém cua hé !
6x+12y—-51=0
15 1 N 2 N ,\ . < <
I (?;5)' Duong thang AB la trung truc MI nén co phuong trinh AB :3x+ y—28 = 0. Duong
thang AC la trung truc NI nén c6 phuong trinh AC : 2x -y —12 = 0. Toa do A la nghiém clia hé
{3x +y-28=0

= A(8;4). Tuong tv B(10;-2), C(5;-2).
2x—-y—-12=0

7~

Tinh chit 105.

Bai tap 121. Cho hinh vuéng ABCD c6 C(3;-3) va A€ 3x +y—2. Goi M la trung diém BC,
duong thang DM : x — y —2 = 0. Xdc dinh toa dé A, B, D.
(Ng6 Gia Tu- Bdc Ninh lan 2)

Tinh chét 106.
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Bai tap 122. Cho hinh thang vuéng ABCD, vudng tai A(-3;1) va vudng tai B, co BC =
2AD,H (g ; g) la hinh chiéu vuéng goc ciia B 1én CD. Biét trung diém M ciia BC thudc duong
thang x+2y—1=0, tim toa dé B, D.

(Kim Son A-Ninh Binh lan 1)

Tinh chit 107.

Bai tap 123. Cho A(-1;-1) va dudng tron (C) : x* + y* —6x—4y—12 =0, B,C la hai diém phan
biét # A thudc (C). Viét phuong trinh duong thang BC biét K(1;1) la tam néi tiép tam gidc
ABC.

(Tran Khdt Chdn-Thanh Héa lan 1)

Tinh chit 108.

Bai tap 124. Trong mdt phang toa dé cho tam gidc ABC vudng tai C noi tiép duong tron
(C) tam I bdn kinh R = 5. Tiép tuyén ciia (C) tai C cdt tia doi ctia tia AB tai K(—4; 23—6). Biét
Sapc =20 va A€ x+y—4=0. Viet phuong trinh duong tron (C).

(Moon lan 10)

Sapc =20 suyraCH.AB =2.20 suyra CH = 4. Tam gidac CHI vuong tai H nén suyra HI =3, AH =
2(Hnam gitiaA, I). Ta can tinh AK la xong bai todn.

Cach 1: Ddt AK = a. Do do CK? = KI? - CI? = (a+5)? - 5% = a* + 10a. Tam gidc KCI vudng tai C
1 1 1

nen = +
CH? CI? CK?

10
suyraa=—.
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. P N A ,CK CH 4 1 .
Cach 2: Chiiy CA la phan gidc cua /KCH. Do d0 — = — = - = ~. Ma KA.KB = KC? suy ra
10 AK AH 2 2
KB=4KAsuyraKA= 3
Cach 3: Chii y (K,H.A,B) = —1 nén theo cong thiic Maclaurin ta co IH.IK = I1A? suy ra IK =
IA* 25 10
— =—SuyraAK=KI-Al=—.
IH 3 3
A(-2;6) . ,— 5—
20 32 .ChuyKI= EKA' Suy ra
3°3
(C):(x—12?+(y-2)%2=25
20, 32, :
(C):(x+§) +(y—§) =25

e . p 10
Trd lai bai toan goi A(b;4—b). Taco KA = o suyra

32 41

[ 1(1;2)
Hgﬁgﬂ

[ Tinh chit 109. ]

Bai tap 125. Trong mdt phdng toa do Oxy, cho tam gidc ABC c6 diém M (?; -2) la trung

diém canh BC. Goi d la tiép tuyén tai A véi duong tron ngoai tiép tam gidc ABC va A la

duong cao ké ti dinh A. Biétrang d : x+7y—36=0,A: x—8 = 0. Tim toa dé cdc diém B, C.
(Vted lan 12)

Toa dé A la nghiém cua hé = A(8;4).
x—8=0

buong thang Al di qua A va vudng goc véi d nén cé phuong trinh Al : 7x—y—52 = 0. Puong thang
. N PR . 15 N z . .
MI dia qua M va song sog voi duong cao A nén MI : x — o 0. Puong thang BC di qua M va

A{x+7y—36:0

vuong goc A nén cé phuong trinh BC: y+2 =0. Toa dé diém I la nghiém ctia hé

7x—y—-52=0 15 1

=>I(—;=

B 0 57
2
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. . R p P P L . 15

Duong tron ngoai tiep tam giac ABC co tam I, ban kinh I A nén co phuong trinh (ABC) : (x— ?)2 +
1 25 . . a > .

(y- 5)2 =5 Toa dé6 B, C la nghiém ctia hé

y+2=0 B(5;-2),C(10;-2)
=

B, 1, 25 B(10:-2),C(5:-2)
(x 2)+(y2)—2 y <) )

Tinh chat 110. Cho tam gidc ABC vudng tai A noi tiép duong tron tam M.D la diém bdt ky
trén canh AC, duong tron tam D tiép xtic BC tai E sao cho E ndm giita M va C. Ké tiép tuyén
thit hai BF cua duong tron tam D. Khi do

1. A,B,E,F,D nam trén mot duong tron.
2. AC la phan gidac trong goc /EAF.

3. Gid st AM cdat BF tai N, tam gidc ANF cdn tai N.

1. Déthéy A,B,E,E,D nam trén mot duong tron duong kinh BD.
2. Taco /FAD = /FBD = ZEBD = ZEAD hay AC la phan gidc trong goc /EAF.

3. Chu y tam gidc AMC can tai M nén /MAC = /MCA. Suy ra /FAN = /MAC + /DAF =
/MCD+ /DBC=/BDA=/BFA do do tam gidac ANF can tai N.

Bai tap 126.

Tinh chat 111.
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Bai tap 127. Cho tam gidc ABC co A(2;4), B(-1;0), tdm duong tron bang tiép goc Alaj(2;-6).
Tim toa do diém C.

Tinh chit 112. Dung hinh chii nhdt IPJ]Q.
1. P nam trén duong cao AH.

2. Q nam trén canh BC.

3. P la tam ngoai tiép tam gidc Al].
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Bai tap 128. Cho tam gidc ABC vuong tai A.H la hinh chiéu clia A trén BC. Tam gidc ABH

A 16 , 33, 36 . . PV . . 26 23
ngoai tiep (C) : (x—?) +(y— ?) =5 1am duong tron noi tiep tam giac ACH la I(g;?).

Tim toa do cdc dinh ctia tam gidc ABC.

PN N N ar i 4 . .16 33
Ta co tam duong tron noi tiep tam giac AHB la | (? ;—).

P(ﬁ; ﬁ), Q(I—G; -
Dung hinh vuéng IPJQ, khi dé ta co %5 9533 -
P(Ei E)y Q(E; g)
. P(ﬁ; ﬁ), Q(E; é).
5 5 5 5

buong cao AH la duong thang qua P, tiép xtic vdi (J) va cat doan 1] nén AH : 15x—20y +54 =

0. Chii y P la tam duong tron ngoai tiép tam gidc AlJ, va A, P cung phia déi véi 1] nén gidi

ra ta duoc A(%; 35—9). Puong thang AB di qua A va tiép xiic vdi (J) nén

ABIy:E

AB:15x-20y+54=0 loaivitrung AH
buong thang BC di qua Q va vudng goc véi AH nén BC : 20x + 15y — 133 = 0. Puong thang

. . . P . 34 P .
AC di qua A vuong goc AB nén co phuong trinh AC : x — oo 0. Giai heé ta dugc toa do

3(4-39) 6(34_ 1)
557 5" 57
. P(16'23) Q(26_33)
5’5755

Hoan toan tuong tu ta gidi ra dugc A(2;3), B(2;9), C(10;3).
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[ Tinh chét 113.

Bai tap 129. Trong mdt phang véi hé toa do Oxy, cho duong tron (C) : (x—1)% + (y+4)% = 4.
Tim diém M thudc Ox sao cho tit M ké duoc hai tiép tuyén vdi (C) tai hai tiép diém phdn
biét A, B théa duong thang AB tiép xiic véi duong tron (Cy) : (x—3)2 + (y — 1)2 = 16.

(Chuyén Phan Béi Chdu- Nghé An lan 1)

Tinh chat 114.
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Bai tap 130. Cho tam gidc ABC vuéng tai A c6 B(-2;2), duong tron tdm B bdn kinh BA cdt
BC tai D. Qua D ké duong thang vuong goc véi BC cdt AC tai E. Puong thang BE cdt phan
gidc ngoai goc C tai K. Tim toa do diém A, biét AK : x—5y +25=0.

Chii y K la tdm duong tron bang tiép goc /B nén AK la phdn gidc ngoai goc / A. Ha BHLAK
khi do £ HAB = 45° hay tam gidc HAB vuéng can tai H.

Tinh chit 115.

Bai tap 131. Cho hinh vuéng ABCD c6 dinh C € d: x +2y—6 =0, diém M(1;1) thudc canh
BD biét hinh chiéu vuong goc ctia M 1én AB, AD thudc duong thang A: x+y—1=0. Tim toa
do diem C.

(Binh Minh-Ninh Binh lan 1)

Tinh chét 116.

Bai tap 132. Cho hinh chii nhdt ABCD c6 AB = 2BC. Goi H la hinh chiéu ctia A 1én duong
thd?ng BD.E,F la trung diém ctia CD, BH. Biét A(1;1),EF : 3x — y—10=0,yg <0. Tim toa do
cdc dinh B,C, D

(Chuyén Vinh Phiic, khdo sdt l6p 11 lan 3)

Se oA iy v 19 1 p o .
Bai tap 133. Cho tam gidac ABC co D(8; —2),E(6;0);F(?; —5) tuong ung la chan duong cao
ha tit dinh A, B,C. Tim toa do cdc dinh ctia tam gidc ABC.
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Sai lam chét nguoi dau tién la goi H la tru tam tam gidc ABC, khi dé H la tam duong tron
ngoai tiép tam gidc DEF. Xin thua diéu nay chi diing khi tam gidc ABC nhon. Con khi tam gidc
ABC tu, chdng han Z A ti thi khi dé A la tam duong tron ngoai tiép tam gidc DEF va H la tam
bang tiép /D ciia tam gidc DEF (xem hinh).

Vay goi H la truc tdm tam gidc ABC, khi dé H c6 thé'la tam néi tiép, tam bang tiép ciia tam
gidac DEF. Do do bai toan co 4 nghiém hinh.

H
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o 3 1 1
Tinh chat 117. 1. EB= EEI = ZEA

Bai tap 134. Cho hinh thoi ABCD ngoai tiép duong tron (C) : (x — 1)2+ (y + 1) = 20. Biét
AC = 2BD va diém B € 2x — y—5 = 0. Viét phuong trinh canh AB ctia hinh thoi biét B c6
hoanh do duong.

. NP o . V5 B(4;3)
Dwo’ngtroncotaml(l;—l),banlcznhR:Z\/g.ChuyIB:7IE:5.Suyra 5 2 29) loai
—=;——) loai
5 5 ’

Puong thang IB :4x—3y—7=0.

Cach 1. Duong tron tdm B bdn kinh BE = /5 ¢6 phuong trinh (x — 4)*> + (y — 3)% = 5. Duong
. . . . . 5 25 P T TR
tron duong kinh BI co phuong trinh (BI) : (x — 5)2 +(y-1)2? = e Toa do E la nghiem cua hé

(x—4)2+(y_3)3:5 E(5;1) o ) ) .
5 25 9 17 .Dododuongthang AB di qua B, E co phuong trinh tuong
(x—5)2+(y—1)2:z 5

AB:2x+y—-11=0

ungla :
AB:2x+11y—-41=0

’, N g . N N g A » 2 1 »
cach 2. Duong thang AB di qua B va tao duong thang BI mot goc a thoa cosa = 7 Do do

AB:2x+y—11=0
AB:2x+11y—41=0
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Tinhchat118. 1. K,EE,M thudc duong tron duong kinh KM.

2. FM =3FK.

3. Tam gidc KDF, KEM vuong can.

Ne , A N ~. A - o 5 N o A2 A
Bai tap 135. Cho hinh chit nhdat ABCD co AB =2BC. Goi K(_E; -1) la trung diéem AD. Trén

canh CD ldy hai diém E, F sao cho DF = CE = iCD. buong thang vuéng goc vdi EK tai E
cat duong thang BC tai M, biét MF : 10x -6y —15 = 0,xp < —1. Tim toa do cdc dinh hinh chit
nhdt ABCD.

(Nguyén Thi Minh Khai lan 1)

Tinh chat 119.
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Bai tap 136. Cho tam gidc ABC, duong tron ngoai tiép tam gidc ABC tiép xtic vdi cdc canh
. 11 3 o & - < Zz
AB, AC tai D,E.M(1 ?) la trung diéem BC. Cac duong thang DE:x—7y—35=0,AB:4x—3y—

65 = 0. Tim toa do cdc dinh ctia tam gidc ABC, biét xz > 12.

Tinh ch4t120. 1. ram gidc ABK, MNE déu.
2. tam gidc KMN cdn tai K va co ZKMN = 30°.

3. N la trung diém KD.
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Bai tap 137. Cho hinh vuéng ABCD, trén tia doi DA lday diém P sao cho ZABP = 60°. Goi
K, M(1;2), N(1; 1), E lan luot la trung diém ctia BP,CP,DK,CK. Tim toa dé diém D.
(Kim Son Alan 1)

Tinh chat 121. Cho ti gidc ABCD néi tiép duong tron c6 ACLBD tai E. M la trung diém
ctia AB. Khi do MELCD.

A —
~ - - ~
7 ~N
e N
v N
/ N
/ AN
/ M \
/ \
/ \
/ \

/ \
| \
I E 'D

B
‘ |
| /

\ N /

\ /
\ /
\ /
\ /

N s
N\ 90 /

N s
N ~
~ ~
~ ~

h _
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Kéo dai ME catCD taiH. Tac6 /CEH = /MEA= /EAB va /ECH = /ABE. Ma / ABE+/BAE =
90° nén /CEH+ /ECH =90° hay ME1CD.

Bai tap 138. Cho tif gidc ABCD noi tiép duong tron (T), biét ACLBD tai E(1;-1). Goi
5 N o« A2 2 N 3 N o A2 A P
M(E; -3) la trung diém cua AB va N(0; Z) la diém thuoc canh DC sao cho CN = 3DN. Viet

phuong trinh duong tron (T), biét x¢c > 0.

(Hocmai lan 8)

Puong thang CD di qua N va vuong géc ME nén CD:3x—4y+3=0.
. A . A . 3c+3, [ — —_— ¢ —c+3 i
Cach 1: Pha them dai so Goi C(c; ) v NC = -3ND nén D(_Z;T)' Tam giac CED
vuéng tai E khi dé EC.ED = 0 gidi ra suy ra C(3;3), D(~1;0). Dudng tron ngoai tiép tam gidc AEB
- A - - A - N 5 2 2 25 N g
co tam M, ban kinh ME nén co phuong trinh (AEB) : (x — 5) +(y+3)° = R Puong thang CE :

. R . . |2x-y-3=0
2x—y-3=0, duongthang DE : x+2y+1=0. Toa do A la nghiém cua hé 5., , 25 =
(=2 +(y+3)2 ="

x+2y+1=0
25 :>B(5;—3).

A(0;-3). Toa do B la nghiém cua hé 5
(x— 5)2+ (y+3)* = N

[ Tinh chat 122.

N

Bai tap 139. Trong mdt phdng vdi hé toa dé Oxy, cho hai duong thang d, :3x—4y—-8=0,d. :
4x+3y—19 = 0. Viét phuong trinh duong tron (C) tiép xtic véi hai duong thang d,, d», dong
thoi cdt duong thang A :2x — y—2 =0 tai hai diém A, B sao cho AB = 2./5.

(Chuyén Vinh Phiic lan 3)
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Tinh chit 123. Kéo dai EH cdt BC tai D, khi dé ADLBC.

Xem lai tinh chdt 14 trong sdch tdp 1.

Bai tap 140. Trong mdt phdang vdi hé toa do Oxy cho dudong tron tam I ngoai tiép tam gidc
.2 I 1).. .2 N 4 22) . .. . £ . .
nhon ABC. Diém E (E; E) la trung diém canh AB va H (—g; ?) la hinh chieu vuong goc cua
A trén duong thang CI, biét duong thang BC : x+y—4 = 0. Tim toa do cdc dinh ciia tam gidc
ABC.
(Bdo Thang lan 1)

Puong thang EH dia qua E, H nén c¢é phuong trinh EH :3x+ y—2 = 0. Toa do D la nghiém ciia

3x+y-2=0 . z . N . .
hé ! = D(-1;5). Puong thang AD di qua D va vuong goc BC nén AD:x—y+6=0.
x+y—4=0
. . . . . A(-4;2) PR
Goi A(a; a+6), tam gidc ABD vuong tai D nén ED = EA suy ra A5 loai Ta cO E la trung
-1 oai

diém AB suy ra B(5;-1). Puong thang HC di qua H vudng goc véi AH nén cé phuong trinh HC :
N . o » - . ]4x+3y—-10=0
4x+3y—-10=0. Toa do C la nghiém cua hé = C(-2;6).
x+y—-4=0

Tinh chat 124. Cho tam gidc ABC ¢6 I la tam duong tron ngoai tiép tam gidc ABC. Goi
M, N la trung diém AB, AC. Puong thang IM,IN cdt duong thang BC tai P,Q. Khi dé Al la
phan gidc goc Z/PAQ.
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Chiiy IR IQ lan luot la phdn gidc clia Z APQ va Z AQP, do do I la tam noi tiép tam gidc APQ.
Suy ra Al la phan gidc / PAQ.

Bai tap 141. Cho tam gidc ABC c6 A(6;3), tdm duong tron ngoai tiép Iex—y-6=0.Goi
M, N la trung diém AB, AC. Puong thang IM, IN cdt duong thang BC tai P(12;0), Q. Tim toa
dé diém B, C biét duong thang AQ di qua H(8;4).

Tinh chit 125.

126
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Bai tap 142. Cho tam gidc ABC ngoai tiép duong tron (I), 1(—2;6) ¢6 D, E, F la cdc tiép diém
ctia cdc canh BC,CA, AB, biét A(—2;14). Puong tron ngoai tiép tam gidc ABI c6 phuong trinh
X2+ (y—10)2 = 20. Tim toa dé diém B, C.

Puong tron ngoai tiép tam gidc AIB c6 tam K(0;10). Chii y K ndm trén tia phdn gidc CI va K
thudc duong tron ngoai tiép tam gidc ABC, goi ] la diém doi xiing clia I qua K thi ] la tam duong
tron bang tiép goc C.

Tinh chit 126. Cho tam gidc ABC co6 D la chan duong phan gidc trong/ ABC,E la trung
diém BD. Puong thang CE cdt phan gidc ngoai / ABC tai F. Khi dé AF | BD hay AF1BD.

Bai tap 143. Trong Oxy cho tam gidc ABC co D la chdan duong phdn gidc trong/ ABC, E la
trung diém BD. Puong thang CE cdt phdn gidc ngoai / ABC tai F. Biét B(5;1), F(4;3) va A
thuocd: x+2y—18=0. Viét phuong trinh BC.

Puong thang BF : 2x +y —11 = 0. Puong thang AF di qua F va vudng goéc FB nén cé phuong

. FU a o o | X=2y+2=0 : < ak.

trinh AF: x-2y+2=0. Toa do A la nghiém cua he ! = A(8;5). Goi A’ la doi xung
x+2y—-18=0

clia A qua BF, vi AFLFB nén A' la diém doi xiing clia A qua F do dé A'(0;1). Khi dé duong thang

BC la duong thang di qua B, A' nén BC: y = 1.

Tinh chat127. 1. HG=2GI.

2. AG=2GM.
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Ne , A o g 2. A A ., » A 5
Bai tap 144. Trong mat phang voi hé toa do Oxy, cho tam giac ABC co trong tam G(§ ;=1)
va noi tiép duong tron (C) : x2 + y2 —6x+6y—2 = 0. Piém M(-1;-1) nam trén duong cao ké

tit A ctia tam gidc ABC,M # A. Tim toa do cdc dinh A, B, C ctia tam gidc ABC, biét hoanh dé
diém C nhé hon hoanh do diém B.

Puong tron (C) ¢6 tam 1(3;-3). Goi H la triic tdm tam gidc ABC, ta cé HG = 2GI suy ra H(~1;3).
Puong cao AH di qua M, H nén cé phuong trinh AH: x+1=0. Toa dj A la nghiém cua hé

x+1=0 . A(=1;-5)
x> +y*-6x+6y—-2=0 A-L-1)  logi -

Goi M la trung diém BC. Ta ¢6 AG = 2GM suy ra M(3;1). Pudng thdng BC di qua M va vudng goc
AH nénBC:y—1=0. Toa do B, C la nghiém cua hé

y—1=0
= C(1;1),B(5;1).
x?+y?—6x+6y—2=0

Tinh chit 128. Cho r# gidc ABCD noi tiép duong tron. Hai duong chéo AC, BD cdt nhau tai
1. Goi E la tdm duong tron ngoai tiép tam gidc ADI. Khi dé EILBC.
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. .. . . . 1 .
Ta co tam gidc AEI can tai E nén /AIE = 5(1800 — /AET) =90° - Z/IDA = 90° — ZICF do do
EI1BC.

Bai tap 145. Cho hinh thang cin ABCD(AB || CD) c6 dinh A@2;-1). Giao diém hai duong
P . < g R N 3 % i PP 279
cheo AC va BD la diém 1(1;2). Duong tron ngoai tiep tam giac ADI co tam la E(_E; _5)‘

Biét duong thang BC di qua diém M(9;—6). Tim toa do dinh B, D biét diém B c6 tung do nho
hon 3.

( Tran Phii - Ha Tinh lan 1)

Tinh chdt129. 1. HK la phan gidc /DHI.

2. E,D,L thang hang.
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H
I
K
D
E
P
A B
L
L A A ZDHK = ZKAD ; . . >
1. Tw giac KHAD,IHEK noi tiep suy ra . Mat khac AD || EF va tam gidc
/IHK = ZIEK

EKF can tai K nén ta co /KAD = /KFE = /KEI. Do do /IHK = /DHK hay HK la phdn

gidc /DHI.

2. Ta ¢c6 LZEDP = /ECP = /PBL = /PDL,/EDK = FDK va /PDE + ZEDK = 180° do do¢ F,D, L
thang hang.

Bai tap 146. Cho tam gidc ABC nhon c6 cdc duong cao AD, BE. Goi F la diém doi xiing clia
E qua BC, duong thang BC cdt AF,EF tai K, 1. Diém H(?; 2—76) la hinh chiéu vuéng goc clia
K lén AC. Biét D(1;2),E(2;5), y1 < 3. Tim toa do cdc dinh A, B,C.

(Pham Tudn Khdi lan 1)

buong thang EH : x+y—7 = 0. Puong thang HK di qua H va vudéng géc véi EH nén HK :
7x—7y+3 = 0. Puong thang HI doi xiing v6i HD qua HK nén HI : 4x-3y—2 = 0. Puong tron ngoai

4 . A N . N N . . 3 2 7 5 5
tiep tam giac EID co tam la trung diem ED va duong kinh ED nén (EID) : (X_E) +(y—§) = > Toa
4x-3y-2=0 e Z. .. R
3 7 5 = 1(2;2). Diem F doi xung voi E qua I nén F(2;-1).
(=Y +y=-3)=3

do I la nghiém ctia hé{
2

g N N 2 A :2 N g .
buong thang ID : y = 2. Toa do C la nghiém cua hé ! = C(5;2). buong thang EB di
xX+y-7=0
. N ; . N N o » o Jx+y-3=0
qua E va vuéng goc EH nén EB: x+y—-3=0. Toa do B la nghiém cua hé = B(-1;2).
y=2

=2 11 . z . p
v = K(7). Duong thang AF di qua K, F co phuong

Toa dé K la nghiém cua hé
7x—=7y+3=0
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. . R . s - | 7x+y—-13=0
trinh AF:7x+y—13=0. Toa do A la nghiém cua he = A(1;6).
x+y-7=0

Tinh chét 130.

Bai tap 147. Cho tam gidc ABC nhon c6 truc tim H, dudng cao BD. Piém M(7;1) la trung
diém canh BC va diém N(4;6) la trung diém canh AH. BiétDe x— y—1=0,xp >5 va duong
thang AB di qua P(3;5). Tim toa do cdc dinh ctia tam gidc ABC.

(Quang Trung-Binh Phudc lan 2)

. . N P . . 11 7 17 P 2
Puong tron duong kinh MN c6 phuong trinh (MN) : (x — ?)2 +(y- 5)2 =< Theo tinh chat

duong tron Euler ta c6 D nam trén duong tron duong kinh MN, do dé toa dé D la nghiém ctia hé
11 7 17
(= =)+ -5 =~ o . . . )
2 2 2 = D(7;6). Goi E la chan duong cao dinh C cua tam gidc ABC, taco MN
x-y—-1=0
N 44 57 . 2 . . N
la trung truc ED suy ra E(ﬁ; ﬁ)' Duong thang AB di qua P,E co phuong trinh AB:4x—y—-7=0.
Puong cao CE di qua E va vuéng géc AB nén CE : x+4y—16 = 0. Goi B(b;4b—7) vi M la trung diém
BC suyra C(14—b;9—4b) do C € x+4y—16=0 suy rab=2,B(2;1),C(12;1). Puong thang AC di qua
L . PR .A . ) X+ty—13=0
D, C nén co phuong trinh AC: x+y—-13=0. Toa do A la nghiém cua hé = A(4;9).
4x—-y—-7=0

Nhdan xet:
* Bai todn cho tam gidc ABC nhon la mot du kién thua.

o Piém P thudc duong tron duong kinh MN nén thi sinh c¢é thé'lam nhiéu cdch, chang han ly
ludgn duoc P la trung diém AB.
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Nén nhé duong tron Euler van con ding khi tam gidc ABC tii. Do dé viéc tdc gid cho diéu kién
tam gidc ABC nhon la mét dieu kho hiéu!

Tinh chat 131.

Bai tap 148. Cho M(-1;-3) va duong tron (C) : x>+ y* —2x+4y+3 =0 c6 tam I. Viét phuong

trinh duong thang d di qua M cat (C) tai hai diém A, B sao cho tam gidc IAB c6 dién tich
I6n nhat.

(HSG Pa Nang)

. ) £ . R
Srap = IA.IB.sin ZAIB = R?.sin ZAIB do do Syap l6n nhat khi IALIB hay d(I;d) = —=1.

V2

Tinh chét 132. Cho hinh chii nhdt ABCD c6 E la trung diém AB. Qua E ké dudng thing
vudng goc véi BD cdt duong thang BC tai F. Khi dé DELAF.
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Ta ¢6 ti gidc DHCF néi tiép suy ra /EFC = /BDC = /CAE do dé tit gidc AECF ndi tiép. Suy ra
/FAE=/BCE=/ADE (Vi AECB=AEDA) hay DEL AF.

Bai tap 149.

Tinh chit 133.
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Bai tap 150. Trong mdt phang Oxy, cho duong tron (C) : x>+ y> —2x—4y = 0. Tim toa do cdc
diém A, B,C nam trén duong tron sao cho OABC la hinh chii nhdt c6 AB = 2BC.
(THTT s6 6)

Tinh chat 134. H la truic tdm tam gidc ABC, khi dé H hodic la tam néi tiép hodc la tam bang
tiép ctia tam gidc DEF.

Bai tap 151. Cho tam gidc ABC co M(0;3) thudc duong cao ke ti dinh A. Goi D, E, F la chdn
duong cao ha tu A, B, C. Biét D(2;—1),E(2;2) vi F € 5x — y+12=0. Tim toa do A, B,C.

Chii ¥ tinh chit, nhiéu em hay méc sai 1am trong viéc gidi bai nay.
O day ta sii dung tinh chdt khong doi cho di tam gidc ABC nhu thé néo dé la dudng cao AH la
phan gidc / EDF hay DE, DF doi xiing nhau qua duong cao AH.

Puong thang AH di qua A, M nén AH : 2x+y—3 = 0. Puong thang DE : x -2 = 0. Puong
thang DF dbi xiing duong thang DE qua AH nén DF :3x+4y—2 = 0. Toa do F la nghiém ciia
3x+4y-2=0 PR N . . N -
= F(-2;2). Toi day ta quy ve bai toan cho ba chan duong cao ma minh da
S5x—-y+12=0
binh rat ldu roi. Bai todn c6 4 nghiém hinh. Trudc hét cdc em tim toa do 4 dinh H nhu néu 6 trpng
tinh chdt. Cdc toa dé A, B, C la lua cho hop Iy ba diém trong 4 diém H ma ma da tim ra.
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Tinh chét 135. Cho tam gidc ABC can tai A, cdc duong cao BD,CE, AH. Tiép tuyén tai B cdt
duong thang DE tai F. Khi do

1. AF1BF.
2. BF=BH.

3. BFEH la hinh thoi.

1. Tacé /ABF = /ACB = /ADF suy ra tit gidc ADBF néi tiép suy ra AFLBF.
2. Taco /BAF=/BDF=/DBH=/DAH=/HAB suyra AAHB = AAFB hay BH = BF.

3. Taco /ZEFB=/DAB=/BHE = /DEH suyra HE | BF hay BFEH la hinh thoi.

Bai tap 152. Cho tam gidc ABC can tai A, c6 duong cao BD,CE. Goi F la giao diém ciia
DE vdi tiép tuyén tai B ctia duong tron ngoai tiép tam gidc ABC. Puong thang DE di qua
M(O; —g). Biét B(5; —3),F(%7; —g), tim toa do diém A, C.

(Vo Quang Mdn)

. 2 . . 6 . 6 . NN .
Duong thang DF di qua M,F nén DF : y + = 0. Goi E(a; —g), ta co BFEH la hinh thoi suy ra
22 6
E(—;—--),H(Z;-3)

2 .
E(—=;-=), H(8;—
(5, 5), (8;,-3)

o E(52' 6) H(8;-3)
5 ’ 5 ’ ’
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buong thang AB di qua B,E nén AB: x—3y—14 = 0. Puong cao AH di qua H va vudng goc
x—-3y—-14=0
x—8=0

v0i DF nén AH : x—8=0. Toa dé A la nghiém cua hé{ = A(8;-2). Piém C
doi xiing v6i B qua H nén C(11;-3).

OEgz'G)HQ'S)
5’5) )

Hoan toan tuong tu nhu trén ta co A(2;6), B(-1;-3) thoa bai todn.

Tinh chét 136.

Bai tap 153. Cho tam gidc ABC c6 phdn gidc trong goc A la AD : x+y -2 =0, trung tuyén
AM : 4x+5y—9 = 0. Bdn kinh duong tron ngoai tiép tam gidc ABC c6 R = %5, biétdiém K (g ;0)
nam trén duong thang AC, xc > 0. Tim toa do cdc dinh A, B, C.

(Luong Thé Vinh-Ha Néi lan 1)

x+y—-2=0

Toa dé A la nghiém ctia hé { = A(1;1). Puong thd?ng AC di qua A, K nén co

4x+5y-9=0

phuiong trinh AC : 2x + y -3 = 0. Puong thang AB doi xiing véi AC qua phdn gidc AD nén AB :
x+2y—3=0. Ta cocos(AB; AC) = |cos(nap; nac)| = g suyrasin/A= gz‘ip dungdinh ly hamsin, ta co
BC =2Rsin /A =3(1). Goi B(3-2b; b),C(c;3-2¢), trungdié;n BCe4x+5y-9=0suyrab+2c—-3=0(2).

b=-1,c=2
= B(5;-1),C(2;-1).

Tt (1), (2) gigira N
& b=3,c=0 loaivixc>0

[ Tinh chat 137.
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Bai tap 154. Trong mdt phang vdi hé truc toa do Oxy cho tam gidc ABC, truc tam H. Goi K
. 2 s A, % S 52) . ..e 11 1) . .
la trung diém cua AH. Biet rang toa do cac diem C (2;-1),K 53| Ve diem E T la tam

duong tron di qua 3 chdn duong cao cua tam gidc ABC. Xdc dinh toa do dinh A.

PP . S 2 e 2 1
Chu y duong tron Euler. Goi M la trung diem BC, khi do E la trung diém MK suy ra M(1; —5).

.2 P . . L 5v2 P
Diém B doi xung C qua M suy ra B(0;0). Duong tron Euler co ban kinh Rg = % suy ra ban kinh

N N LR . N 5v2 N . N
duong tron ngoai tiep tam gidac ABC laR =2Rg = T\/_ Puong trung truc canh BC co phuong trinh

7 5

15—

d:4x—y-5=0. Goil(a;4a-5), tacé IB =R suy ra 6 30
I(g;—g)

. . 21 L . .
E la trung diem HI suy ra H(g; §)' Diém K la trung diém AH suy ra A(1;1).

. 1(5. 5)
6" 6

N , 21
Lam tuong tu 6a co A(g; 5).
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Tinh chat 138. Cho tam gidc ABC vudng tai A ngoai tiép duong tron tdm 1.D la diém doi
xiing clia B qua CI. Puong thang DI cdt AB tai E va F la chdn duong phan gidc goc B ciia
tam gidc ABC. Puong thang ID cdt BC tai K. Khi dé

1. Tam gidac EIF.EFK vuongcdan tai I, F.
2. Tam gidc EBK,FCK cdn tai B, C.

Tam gidc EIF vuong can tai I.

Bai tap 155. Cho tam gidc ABC vudng tai A ngoai tiép duong tron tam 1.D la diém doi xiing
clia B qua CI. Puong thang DI cdt AB tai E(0; g) va F(% ;2) la chan duong phdn gidc goc B
ctia tam gidc ABC. Tim toa dé diém C biét Ce x—2y=0,y; < 2.

(Siéng hoc lan 3)

[ Tinh chét 139. (AN, AQ) = (BC, NQ)
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Bai tap 156. Trong mdt phang Oxy cho tam gidc ABC vuéng tai A. Goi M,N lan luot la
trung diém ctia BC va chan duong phan gidc trong goc A, qua N ké duong vudng géc véi AN
cat trung tuyén AM tai diém Q(—?; %). Biét AN va BC lan luot c6 phuong trinh x+2y—3 =0
va x—y+4=0, duong thang AC vudng goc vdi duong thang x—3y—1=0. Tim toa do ciia ba
dinh tam gidc ABC.

(Pé thi thit Tran Quac Viét lan 1)

Tinh chét 140.
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Bai tap 157. Cho tam gidc ABC vuong tai A, M thudc doan AB. Puong thang qua M vudng
goc voi BC tai D cdt AC tai N. Goi E(6;0), F(Z—S; —%) lan luot la trungdié?m cua cdc doan thd?ng
BM,CN. Trung diém canh BC c6 hoanh do nguyén va thudc duong thang 2x -3y —31 = 0.
Biét BC = 4v/10, x4 > 8 tim toa dé A, B, C.

(Nhomtoan lan 7)

Goi P la trung diém BC. Chui y duong tron ngoai tiép tam gidc EFP chinh la duong tron Euler
> . . . . . . . N . 37
cua tam giac NBC. Do do tam giac EFP vuong tai P, duong tron duong kinh (EF) : (x — Z)Z +(y+

37, 1,
0 2 =1
(x 4) +(y+4)

1 A ~ .« A 2 A ~ A « 2
4_1)2 = 1. Toa dé P la nghiém ciia he{ va p € Z nen giai ra dugc P(11;-3).

2x-3y-31=0

) BC 37, 1, . . 2 .
Ta co PA = S 2v10, A€ (x— 2w+t =1vaxa>8 suyra A®;3). DPuong thang AE di qua
A, E nén co phuong trinh AE: x—y—6=0. Goi C(c;c—6) ta cé PC = PA suy ra (17;-5). Tuong tu gidi
ra B(5;-1).

Tinh chit 141. Cho tam gidc ABC néi tiép duong tron tam O, chan duong cao AH. Ha
BD, CE vuéng goc véi AO. Goi M la trung diém ctia BC. Khi do6

1. HD1AC,HE1AB.

2. M la tam duong tron ngoai tiép tam gidc HDE.
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1. tit gidc BADH néi tiép suy ra /DMC = /BAO = 90° — /C do d6 HD1AC. Tuong tu HE L AB.

. N 2 . AB R . N
2. Cach 1: Goi I la trung diéem AB taco [H =ID = — IM || AC va HD1AC do do IM la trung

truc ctia HD suy ra MD = MH. Tuong tu ME = MH, vdy M la tam ngoai tiép ctia tam gidc
HDE.

Cach 2: Theo tinh chat kinh dién & phan truéc MD di qua F, chan duong cao ha tit B clia
tam gidc ABC. Theo (1) ta co DHLAC suy ra DH | BF ma tam gidc BMF can tai M hay tam
gidc HMD cdn tai M do do MH = MD. Ly ludn tuong tu ME di qua K, chan duong cao ha
tte C cua tam gidc ABC. Chul y tam gidc KMB can tai M va tam gidc KBP vudng tai B suy ra
tam gidac BMP can tai M. Hon niia HE || BP do do tam giac HME cdn tai M. Vay M la tam
ngoai tiép ctia tam gidc HDE.

Bai tap 158. Cho tam gidc ABC néi tiép duong tron (I).D la chan dudng cao hai ti A xuong
BC, va E, F la hinh chiéu ciia B,C 1én Al. Biét ADx—5 =0, tam duong tron ngoai tiép tam
gidc DEF laK(7;-2) vaI€4x—-3y—-31=0. Tim toa dé cdc dinh cua tam gidc ABC.

Bai tap 159. Viét phuong trinh duong thang d tiép xiic véi (Cy) : x* + (y +1)% = 4 va cdt
(Co): (x—1)?>+y? =2 tai M, N sao cho MN = 2.

Puong tron (Cy) co tdm L (1;0) va ban kinh R, = V2. Suy ra d(I; MN) = 1. Goi (C3) la dudong
tron tam I ban kinh la 1. Khi do d la duong tho';ng tiép xtic voi hai duong tron (Cy) va (Cs).
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Tinh chét 142. Cho tam gidc ABC vuong tai A c6 I la tdm néi tiép va AC > AB. Goi M la
trung diém BC thoa /BIM =90°. Khi d6 AB: AC =3 : 4.

Kéo dai BI cdit AC tai E. Chii y /BIC =135° suy ra /MIC = 45° va /EIC = 45° do dé AMIC =
P % e ,AB BC 1 ..
AEIC hay CE = CM. Theo tinh chat phdn giac ta co R 2 haytan ZABE = 5 Tu do suy ra

AC 4
— =tan(2£ABE) = —.
AB 3
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Bai tap 160. Cho tam gidc ABC vuong tai A2;3) c6 I la tam néi tiép va AC > AB. Goi M la
trung diém BC théa /BIM = 90°, phuong trinh canh BC: x+ y—4=0. Tim toa do B,C

Tinh chat 143. Cho ¥ gidac ABCD co0 hai duong chéo AC,BD vuong goc vdi nhau. Goi
M,N,P.Q la trung diém ciia AB,AD,CD,CB. Ké ME vuéng géc CD. Khi dé ndm diém
M, N, P.Q, E nam trén mot duong tron.

D

Ta c6 MN, PQ la duong trung binh ctia tam gidc BAD, BCD nén suy ra MN = PQ va MN || PQ ||
BD. Tuong tu MQ = NP, MQ | PN || AC va do ACLBD nén MNPQ la hinh chii nhdt hay nam diem
M, N, P.Q, E nam trén mot duong tron duong kinh MP.

Bai tap 161. Cho 7 gidc ABCD co hai duong chéo AC,BD vudng goc vdi nhau. Goi
M(-5;3),N(2;4) la trung diém ciia AB, AD. Ké ME vuéng goc CD. Viét phuong trinh duong
tron ngoai tiép tam gidc MNE biét BC :3x+4y+12=0.

(HSG Qudang Tri)

Viét phuong trinh diing thang MQ.
Tim toa do diém Q.

Duong tron ngoai tiép tam gidc MNE chinh la duong tron duong kinh NQ.

Tinh chit144. 1. HNLHD.

2. HD=2HN.
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Bai tap 162. Cho hinh vuéng ABCD c6 M, N la trung diém AB,BC.H la hinh chiéu ctia B
A « R 5 N A - 2 N A
len CM. Biéet N(-1; —E),H(—I;O) vaDe x—y-4=0. Tim toa do cac dinh hinh vuong.

Tinh chit 145. Cho i gidc ABCD noi tiép duong tron cé hai duong chéo ACLBD va
cat nhau tai I. Goi M,N la trung diém AD,BC. MI,NI cdt BC,AD tai H,K. Khi dé
MH1BC,NKLAD.

Tacé /HBI=/IAD va/BIH=/MID=/MDI dodé /HBI+/BIH = /IAD+/ADI =90° hay
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MH1BC. Tuong tu NK_LAD.

Bai tap 163. Cho tii gidc ABCD noi tiép duong tron c6 hai duong chéo ACLBD va cdit nhau
tai 1(3;3). Biét BC:x+7y—48=0,AD:x—7y—6=0,x5 > 0. Tim toa dé A, B,C, D.
(Vted lan 13)

buong thang NI di qua I va vuéng goc AD nén NI:7x+ y—24=0. Toa do N la nghiém ctia hé

7x+y—-24=0 5 13 . B B(6;6
v = N(=;—). Goi B(48—7b;b) taco NB=NC = NI suyra (6:6) .. Suyra

Xx+7y—48=0 2 2 B(-1;7) loai
C(-1;7). buong thang BI di qua B, I nén cé phuong trinh BI : x—y = 0. Toa dé D la nghiém ctia hé

x-y=0 . 2.

= D(-1;-1). Tuong tu giai ra A(6;0).
x-=7y—-6=0
Tinh chat 146.

Bai tap 164. Trong mdt phang véi hé toa do Oxy cho tam gidc ABC, phdn gidc AD c6
D(O;—;). Puong cao CH : x+2y+1 =0 va phdn gidc BE : x—y—1= 0. Tim toa dé cdc dinh
cua tam gidc.

(Vo Quang Man)

Tinh chit 147.
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Bai tap 165. Cho tam gidc ABC vuéngtai AcoBC:x-y-2=0vaAe3x—2y+6=0. Goi H
la can duong cao hai tit A, I la trung diém AH, duong thang vuong goc véi BC tai C cdt BI
tai D(-1;-1). Viét phuong trinh duong tron ngoai tiép tam gidc ABC.

(Quynh Luu lan 2)

Tinh chat148. 1. EGLAC.

2. M la truc tam tam gidc EGK.

Bai tap 166. Cho tam gidc ABC cdn tai A ndi tiép duong tron (K). Goi M la trung diém

5 . 0.2 5 .4 4 23 53 . A .2
AC.G,E la trong tam tam giac ABC va ABM. Biet E(g; 11),G(2;?),K(2; ?), tim toa do cac
dinh tam gidc ABC.

(Chuyén DHSP lan 2)

Tinh chét 149.
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Bai tap 167. Cho tam gidic ABC vudng tai B c6 AB = 2BC. Goi D la trung diém AB, va E trén
canh AC sao cho AC =3EC. BiétCD:x-3y+1=0 va E(%G; 1) tim toa do cdc dinh ctia tam
gidc ABC.

(Nguyén Binh Khiém-Hdi Duong lan 1)

Tinh chét 150. Cho tam gidc ABC vuong tai A.E # A, E khong trung trung diém AC la mot
diém trén duong thang AC. Ha ED vudng géc xuong BC, ké tiép tuyén CF tii C dén duong
tron duong kinh EA sao cho B, F khong khdc phia voi AC. Khi do AD di qua F khi hodc BE
la phan gidac /B hodc ED la trung truc BC.

e NeuF=D

khi d6 EA= EF = ED hay BE la trung truc ctia AD do do BE la phdn gidc /B.
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e NouF#D

Ta c6 tii gidc ABDE, EFDC néi tiép suy ra /DAC + /DCA= /BDF = /FEC = / = 2/DAE do
do tam gidc ADC cdn tai D hay D la trung diém ctia BC.

Bai tap 168. Cho tam gidc ABC c6 AB:2x+y—3=0,AC: x—2y+1=0.E la mot diém trén

canh AC. Ha ED vudng goc xudng BC, ké tiép tuyén CF ti C dén duong tron duong kinh EA
. ; s .z, O . A g

sao cho B, F khong khac phia voi AC. Biet D(E ;3) tim toa do diem F.

(Poan Tri Diing off 9)

AP dung tinh chat ta cé

o Truonghop I: F = D(S;S).

o Truong hop 2: D # A khi dé D la D la trung diém BC. Puong tron ngoai tiép tam gidc ABC
o — o . 5, , 25
la duong tron tam D ban kinh DA nén co phuong trinh (ABC) : (x — 5) +(y-3) = e Toa

(x—g)2+(y—3)2=§

do B la nghiém cua hé{ 4 = B(0;3). Tuong tu ta gidi ra C(5;3). Puong

2x+y-3=0

e . . . 5 . A g -
thang DE qua D vuong goc BC nén DE : x — o 0. suy ra toa do E(). Toa do diem F la giao
cua duong tron duong kinh EC va AD.

Tinh chat 151.

Bai tap 169. Cho tam gidc ABC c6 ZC = 45°, diém A thujc Oy. Cdc duong cao AD, BE cit
nhau tai H. Puong tron ngoai tiép tam gidc DEF c6 tam I1(7;0), DE : 7x— y — 24 = 0. Tim toa
do A, B, C.
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Tinh chat 152. Cho tam gidc ABC vuong tai A, c6 AH la duong cao. Goi I, ],K la tam duong
tron néi tiép tam gidc AHB, AHC, ABC.

1. K la truc tam tam gidc AlJ, Z1A] = 45°, ZIK] = 135°.

2. AK, AH dang gidc qua /1 A] hay gid sii duong tron ngoai tiép tam gidc Al] cit AH tai
D, khi do AD la duong kinh. Tu do suy ra IDJK la hinh binh hanh.

3. Goi P la trung diém AD, khi doé P la tam duong tron ngoai tiép tam gidc Al].
4. Puong tron duong kinh I] cat BC tai H,Q, khi dé PJQI la hinh vuéng.

5. Q chinh la hinh chiéu ctia K lén BC.

6. Gid sii AI, AJ cat BC tai E, F, khi dé QE = QJ = QK = QI = QF.

Group: www.facebook.com/groups/moingaymottinhchat/ 149




Tinh chat 153. Cho tam gidc ABC vuong tai A, c6 AH la duong cao. Goi I, ],K la tam duong
tron néi tiép tam gidc AHB, AHC, ABC.

1. K la truc tam tam gidc AlJ, Z1A] = 45°, ZIK] = 135°.

2. AK,AH dang gidc qua /IAJ hay gid st duong tron ngoai tiép tam gidc AIJ cdt AH tai
D, khi do AD la duong kinh. Tu do suy ra IDJK la hinh binh hanh.

3. Goi P la trung diém AD, khi doé P la tam duong tron ngoai tiép tam gidc Al].
4. Puong tron duong kinh I] cat BC tai H,Q, khi dé PJQI la hinh vuéng.
5. Q chinh la hinh chiéu ctia K lén BC.

6. Gid sii AI, AJ cat BC tai E, F, khi d6 QE = QJ = QK = QI = QF.

7. D la truc tam tam gidc AEF.

Bai tap 170. Cho tam gidc ABC vuong tai A ngoai tiép duong tron (x—2)%+(y—2)? = 5, duong
cao AH. Goi K(1;3) la tdm duong tron néi tiép tam gidc ABH. Tim toa do cdc dinh ciia tam
gidc ABC.

(Vo Quang Man)
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Tinh chét 154. Cho hinh thang ABCD ¢6 Z/BAD = ZADC = 90° vd E la trung diém AC biét
ECLBD. Goi M la trung diém AB. Khi do

1. BELAC.

2. EM1EC.

1. Cach 1: Goi K la diém doi xiing clia B qua E. Ta c6 AK | BD nén CELAK hay E la truc tim
tam gidc AKC hay BELAC.

Cach 2: dung tich vo huwéng. Kiém tra BE.AC = 0 thong qua BE = BA + AE va AC = AD + DC
Chii y BDLAC nén AABD ~ ADEC hay AB.DC = AD.ED = AE.AD do dé suy ra BE.AC =
AE.AD - AB.DC =0.

Cach 3 dung phuong tich Ha AH1BE, noi BD cat EC tai L. Ta c6 EH.EB = EA? = ED? =
EL.EC suy ra tii gidc BCLH ndi tiép hay /CHB = Z/CLB = 90° hay A, H,C thang hang do do
ACLEB.

2. Ta co EM la duong trung binh ctia tam gidc ABD nén EM || BD suy ra EM LEC.

Bai tap 171. Cho hinh thang ABCD c6 B(2;4),/BAD = ZADC = 90° va A,C thudc truc
hoanh. Goi E la trung diém AD, duong thc“;ng EC di qua F(-4;1). Tim toa do A,C,D biét
ECLBD vaE co toa do nguyén.

(HSG Thanh Hoa)

N 2 . .2 > P N a+?2
Duongthang BE : x—2 = 0. Goi A(a;0), E(2; e). Suy ra trung diem M cua AB co toa do M(T;Z).
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. —3(a-2)+(2—-e)(1-e)=0
AE.AB=0 2-—a)’+4e=0 )
@{ .Chu

Tacohésau __, _, ©{e=-1
EM.EF=0 —3(a-2)+2-e)(1—-e)=0

-7 +20e+4=0 (x)
y cdc udc cua 4 khong la nghiém cua (x) nén phuong trinh (x) khéng co nghiém nguyén. Do do

=-1
{e < E(2;-1), A(4;0), D(0;-2), C(-1;0).
a=4

Tinh chdt155. 1. PN, AD,MI dong quy tai K.

2. Gid s1i PN cdt BC tai E, khi dé DM.DE = DB? = DC?. (Tinh chdt hang diém diéu hoa)

A

Hai tinh chét nay da dugc minh chiing minh trong sdch "Cac tinh chét hay diing trong hinh
hoc phang Oxy-V6 Quang Man", cic em cé thé xem lai § tinh chat 18 va tinh chat 69.

Bai tap 172. Cho tam gidc ABC ngoai tiép duong tron (I) vdi cdc tiép diém tai cdc canh
BC,CA, AB lan lugt la M, N, P. Goi D la trung diém BC. Biét M(~1;1), NP :x+y—4=0,AD:

14x—13y+7=0. Tim toa do cdc dinh ctia tam gidc ABC.
(HSG Nghé An)

e .o 14X =13y +7=0 57 . 2 . N
Toa do K la nghiém cua hé = K(g; 5). Duong thang BC di qua M va vuong

x+y—4=0

. . R R L R ] 14x-13y+7=0 1 R
goc MK nén BC:8x+4y+3=0. Toa do D la nghiém cua hé = D(—=;0). Toa do
8x+4y+3=0 2

N A 2 A X+y— 4= 0 2 - X
E la nghiém cua hé . = E(-5;9). St dung tinh chat DM.DE = DB? = DC? suy ra
8x+4y+3=0
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B(-2;3),C(1;-3)
C(-2;3),B(1;-3).
* B(-2;3),C(1;-3)
Stz dung EPEN = EM? suy ra P(0;4), N(3;1) do d6 duong thang AB di qua B, P nén cé phuong
. L . » . ]|x-2y+8=0
trinh AB: x-2y+8 =0, tuong tu AC : 2x—y-5=0. Toa do A la nghiém cua hé =
2x—-y—-5=0
A(6;7).
* C(-2;3),B(1;-3)

Gidi tuiong tu ta cing co A(6;7).

Tinh chét 156.

Neo A . s A . , N o« A2 . X 11 5 1 A
Bai tap 173. Cho tam giac ABC can tai A co D la trung diém AB. Biet I(?; 5)’](?; §) lan
luot la tam ngoai tiép tam gidc ABC va trong tam tan gidc ADC. Puong thang CD di qua
M(3;-1) va duong thang AB di qua N(-3;0). Tim toa dé cdc dinh ciia tam gidc ABC, biét

ya> 0.
(Hung Vuong-Phui Tho)

Tinh chét 157. Cho hinh chii nhdt ABCD. Cdc duong thang AB, BC,CD, DA lan luot di qua

NE _AB
cdc diém M, N, P.Q. Qua N ké duong thang vudng goc véi MP cdt AD tai E. Khi d6 — =
B N C
L L ]
p
T
b :
H E Q D
Ae . L]
NE AB
Ha NH, MK vuong goc véi AD,DC. Ta c6 ANHE ~ AMKP do do . Day la tinh chét

M P BC
twong tw nhw minh da binh trong sach Oxy vé cach dung cac dinh ctaa hinh vuong, khi biét 4

/\7 A jd
diem tren cac canh
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Bai tap 174. Cho hinh chit nhdt ABCD c6 dién tich bang 16. Cdc duong thang
AB,BC,CD, DA lan luot di qua cdc diém M(4;5), N(6;5), P(5;2), Q(2;1). Tim toa dé cdc dinh
cua hinh vudng.

Céch 1 dung dai sb
Bt AB = m, BC = n. Goi duong thang di qua AD c6 vecto phdp tuyén 7 p = (a; b). Viét phuong
trinh canh CD sau dé dung khodng cdch d(N, AD) = m,d(M,CD) = n roi sii dung m.n = 16,
Cach 2 dung hinh hoc
NE AB

Puong thang NE di qua MP c6 phuong trinh NE: x—3y +9=0. Goi EBa—9; a), ta co DR

Tinh chdt158. 1. ID,IE ldn luot la trung truc ctia AB, AC

2. I la truc tam tam gidc ADE.

Xem chitng minh tinh chit trong sdch " Cdc tinh chit hay diing trong hinh hoc phang
Oxy-Vo Quang Man , muc cac tinh chat kinh dién

Ne , A . s Ao Lo A N N A 29 N N ., e A
Bai tap 175. Cho tam gidc ABC ndi tiep duong tron tam 1(0; ?). Puong tron ngoai tiep tam

., < - N 2 S . 21 ]-3 A - 2 2
giac BIC cat cac duong thang AC, AB lan luot tai D(E; 1), E(0; ?). Tim toa do cdc dinh cua
tam gidc ABC.

Tinh chét 159.
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Ne ,A o 2 A ., , 1 N N A
Bai tap 176. Trong madt phang toa do Oxy , cho tam giac ABC co B(E ;3) buong tron tam I
ndi tiép tam gidc ABC tiép xiic v6i BC, AC, AB lan luot tai M, N, P. Cho biét M(3;3) va duong
thang di qua hai diém N, P ¢6 phuong trinh y —1 = 0. Tim toa do dinh A biét rang A c6 tung
do am.

(Chuyén Huing Viiong- Giai Lai lan 1)

Nhdn xét: Pé cho dit kién A c6 tung do dm la mot dit kién thiia.

Puong thang BC di qua M, B ¢6 phuong trinh BC: y—3 = 0. BC song song PN do doé tam gidc

P(2;1)

P(-1;1) loaivi/PBM tu

buong thang AB di qua B,P c6 phuong trinh AB : 4x+3y—11 = 0. Toa do A la nghiém ciia hé
4x+3y—-11=0

ABC can tai A. Puong cao AM : x—3 =0. Goi P(a;1), taco BM = BP suyra

1
= AB;—=).
x-3=0 3

Bai toan tong quat dang nay xem tinh chit 18 trang 49 tap 1 sach " Cdc tinh chét hay diing
trong hinh hoc phang Oxy-V6 Quang Man

Tinh chit 160. 1.

2. ] la trong tam tam gidc ABI.
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Ne A s A A S N a p .2 10 11
Bai tap 177. Cho hinh vuong ABCD tam I va G la trong tam tam giac ACD diem ] (? ; ?)

S L4 S S . LA 0z 11 7 . .2 A LS
la tam duong tron ngoai tiep tam giac AGB, M (7;5) la trung diém BI. Tim toa do hinh
vuong, biet G c6 hoanh do nguyén.

(Chuyén Hung Yén lan 1)

Tinh chit 161. BELCE.
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Bai tap 178. Cho tam gidc ABC, duong tron noi tiép tam I tiép xiic cdc canh AB, AC tai
M, N. Puong thang BI cdt duong thang MN tai E(3;1). Biét I(-1;-1), AC: x+2y—1=0, tim
toa do diém C.

(Chuyén Amsterdam lan 1)

Tinh chit 162. SC =2SB

) A A ) A A
T4 06 ASAB ~ ASCA do do S8 = 34 2 AC 45 46 5¢ - 5€ 54 _ AC

= 2% dod 2= =22 28 S (222,
SA SB AB SB SA SB AB

Bai tap 179. Trong mdt phang toa do Oxy, cho tam gidc ABC c¢6 AC = v2AB Tiép tuyén tai A
ctia duong tron ngoai tiép tam gidc ABC cdt BC tai diém S(1;4). Tim toa dé cdc diém A, B,C
biét rang M(7;4) la trung diém canh BC va duong thang AC di qua diém N(10;3).

(Vted lan 16)

Bai tap 180. Cho duong tron (C) di qua A(4;2) tiép xtic véid : x—2y—5=0 tai B c6 tung do
dmuvacdtA:x—3y+6=0 tai C,D sao cho ABCD la hinh thang c6 ddy la AD, BC va ACLBD.
Tim toa do cdc dinh con lai ctia hinh thang.

(Pé 9 Nguyén Vin Huy)

Nhén xét: Puong tron tam I di qua A va tiép véi duong thang d tai B. Khi do I chay trén mot
parabol cu thé. Chii y hinh thang ma néi tiép khi va chi khi dé la hinh thang can. O ddy tdc gid
cho thém hai duong chéo vuéng goc niia la mot dit kién cé thé du va qud manh. Tré lai bai todn

Tinh chit 163. Cho ABCD la hinh thang can co day la AD,BC va ACLBD.Goi I la tam
duong tron, khi do AILBI.
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Ta co tam gidc AED can tai E suy ra /EDA = 45° do do / AIB =2/ ADB = 90° hay AI1BI. Tdi
ddy bai todn hoan toan don gidn. SuyraIA | d va IA = d(A; d). Dé dang gidi ra duoc 1(2;1). Duong
tron tam (I) c6 phuong trinh (x —2)? + (y - 1)? =5. Toa do B la nghiém ctia hé

{(x2)2+ (y-1%=5
= B(3;-1).

x—2y-5=0

Toa do C.D la nghiém cua hé

x—-3y+6=0

(x-22%+(y-1%=5 C(0;2)
=
D(3;3)

Tinh chat 164. Cho tam gidc ABC vuong can tai A. Goi D, E la trung diém cdc canh AB, BC.F
la diém doi xiing ctia A qua CD. Goi H la giao diém clia AF va CD. Khi do tam gidc HEF
vuong can tai E.
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Ta c6 DF = DA = DB suy ra tam gidc AFB vudng tai F do dé ti gidc BEE A néi tiép hay / AFE =
/ABE = 45°. Ta lai ¢6 tit gidc AHEC ndi tiép suy ra /FHE = / ACE = 45°. Do d6 tam gidc HEF
vuong can tai E.

Bai tap 181. Cho tam gidc ABC vudng can tai A. Goi D, E la trung diém cdc canh AB, BC.F
la diém doi xiing clia A qua CD. Biét E(5;5), F(2;6), ya <0, tim toa dé cdc dinh ctia tam gidc

ABC
(DHKH Hué lan 1)

Puong thang HE di qua E va vudéng goc FE nén cé phuong trinh HE : 3x -y —10 = 0. Goi
H(4;2)

H(h;3h—10), ta co EH = EF suy ra .
H(6;8)

o Truong hop H(4;2). Ta c6 H la trung diém AF suy ra A6;—2) (théa man). Puong thang BC
di qua E va vuong goc AE nén c6 phuong trinh BC : x—7y+30 = 0. Duong thang BF di qua F
va vuéng goc AH nén co phuong trinh BF : x—2y +10=0. Toa do B la nghiém ctia hé

x—2y+10=0
= B(-2;4).
x—=7y+30=0

DiémE la trung diém BC suy ra C(12;6).

o Truong hop H(6;8). Ly ludn tuong tu suy ra A(10;10) loai.
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Tinh chat 165. Cho tam gidc ABC vuong tai A, phan gidc trong AD. Cdc phan gidc trong
/ADB, ZADC cdt AB, AC taiE, F.

1. Tam gidac EDF vuong cdn tai D.

2. AD,BF,CE dong quy.

B

1. Ta ¢6 ZEAF = ZEDF = 90° do dé tii gidc AEDF néi tiép. Suy ra /DEF = /DAF = 45° =
/DAE = /DFE hay tam gidc EDF vuéng cdn tai D.

. . . AFCDBE ADDC BD ) R
2. Dungdinh ly Ceva dao ta c0 — — —— = — ——— =1 do do AD, BF,CE dong quy.
FCDBEA DCDBDA

Nhén xét: tinh chat 2. van con diing khi D bdt ky trén canh BC.

Bai tap 182. Cho tam gidc ABC vuéng tai A, phdn gidc trong AD. Cdc phdn gidc trong
/ADB, ZADC cdt AB, AC tai E(0;1), F(1;4). Tim toa dé dinh A, biét M(5;6) thudc canh BC.
(Sienghoc lan 4)

D(2;2)

D(-1;3) loai vi D khdc phia dbi véi M

buong thang BC di qua M, D nén cé phuong trinh BC : 4x -3y —2 = 0. Pudng thang DA doi xiing
BC qua ED nén cé phuong trinh y —2 = 0. Puong tron ngoai tiép tam gidc EDF c6 phuong trinh
(EDF): (x — %)2 +(y- 2)2 = g Toa do A la nghiém cua hé

Tam gidac EDF vuéng can tai D suy ra

(=224 (y= 22 =2
2 YT T Loac.
y—-2=0
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Bai tap 183. Cho tam gidc ABC vudng tai A, phdn gidc trong AD. Cdc phdn gidc trong

< . .2 2, < . 1]- A
/ADB,/ADC cat AB, AC tai E(0;1),F(1;4). Gia su CE,BF cat nhau tai K(E;Z)' Tim toa do
dinh A.

(Vo Quang Man)

- - L D(2;2)
Tam giac EDF vuong cdan tai D suy ra

D(-1;3) loai vi D khdc phia dbi véi M

buong thang DK di qua K, D nén c¢é phuong trinh DK : y -2 = 0. Buong tron ngoai tiép tam gidc
EDF ¢6 phuong trinh (EDF) : (x — %)2 +(y— 2)2
nghiém ctia hé

Chii y A,K,D thang hang nén toa do A la

E.
1, 5, 5
— )+ I —_ —
{(x 2T L A,

y—2=0

[ Tinh chit 166.

Ta co (E,F, M, N) = —1. Theo cong thiic Maclaurin ta c6 PM.PN = PF? = PE2.

Bai tap 184. Cho hinh thang vuong tai A, D c6 ddy nhé AB. Cdc duong thang AD, BC cdt

nhau tai E, hai duong chéo AC,BD cdt nhau tai F. Goi P.Q la trung diém ciia EF, MN. Biét
79
A(1;2),P(—;-),0(3;1).
(1;2) (4 4) QG 1)

(Tran H ung)

Tinh ch4t167. 1. MPNB la hinh binh hanh.

2. E la trung diém MC.
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Bai tap 185. Cho hinh chii nhdt ABCD c6 tam I, trung diém AI la M(-1;4). Goi trung diém
ctia BC,ID lan lugt la N, P. Biét NP :3x—4y+4 =0,x5 =3 va N c6 toa do nguyén. Tim toa do
cdc dinh cua hinh chit nhat.

(Chuyén Lé Hong Phong - HCM lan 1)

Tinh chét 168.

< 4
=
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Bai tap 186. Trong mdt phang Oxy, cho hinh thang ABCD vuéng tai A va B c6 2BC =3 AD.
Goi M la dinh thit tu ctia hinh chii nhdt BADM, P la giao diém ctia AN v6i BD va N la diém
. L4 11 1. 5 .
trén canh BM sao cho BM = 4MN. Biet N(-1; —2),P(7; ?),sméMAD = \/ﬁ Tim toa do cdc
dinh cua hinh thang ABCD.
(Nguyén Khuyen-HCM lan 3)

[ Tinh chit 169. ]

Bai tap 187. Cho duong tron (C): x2 + y> —2x—2my+ m2—24 = 0 ¢6 tam I va duong thang
A:mx+4y =0. Tim m biét duong thang A cdt duong tron (C) tai hai diém phdn biét A, B
théa man dién tich tam gidc I AB bang 12.

(Lé Thiiy -Qudng Binh lan 3)

[ Tinh chit 170.

Bai tap 188. Trong mdt phang Oxy, cho hinh chit nhdt ABCD c6 AB = 2BC. Goi H la hinh
chiéu ctia A 1én duonng thang BD. Goi E, F lan luot la trung diém ciia cdc doan thdang CD
va BH. Biét diém A(1;1), phuong trinh duong thang EF : 3x— y—10 = 0 va diém E ¢6 tung do
dam. Tim toa do cdc dinh B,C, D cua hinh chit nhdt.

(Ngb Sy Lién-Bdc Giang lan 3)

Tinh chdt171. 1. BILED

2. MNL1BI
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Bai tap 189. Cho tam gidc ABC cdn tai A noi tiep duong tron (C) cé tam 1(0;5). Puong thang
g . . g . . < . 17 6

Al cat duong tron (C) tai diem M(5;0), M # A. Puong cao di qua C cat (C) tai N(—?; _E)’ N #

C. Tim toa do cdc dinh ciia tam gidc ABC, biét xg > 0.

(Chuyén Tién Giang lan 1)

Tinh chit 172.

Bai tap 190. Trong mdt phdng véi hé toa dé Oxy, cho tam gidc ABC c6 phuong trinh cdc
duong thang chita trung tuyén va duong cao ké i C lan luot la y+2 =0 va3x—2y+8=0.
Puong thang chiia trung tuyén ké tiv A di qua K(~18;3). Tinh /ABC biét rang diém A cé
tung dé am va thudc duong thangd : x+2y +2 =0.

(Chuyén Vinh lan 1)

Tinh chit 173. ABLDFE
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D

Taco /FBD=2/ACD = ZABD suy ra BA la phdn gidc ctia ZDBF. Mdt khdc tam gidc FBD cdn
tai B do dé ABLDF.

Bai tap 191. Cho tam gidc ABC nhon noi tiép duong tron (T) : x>+ y? =9, AB < BC. Puong
tron tam B bdn kinh BC cdt (T) tai D # C va cdt duong thang AC tai F. Biét DF : x+ y+4 =
0,y5 >0, M(—2;1) thudc duong thang AB. Tim toa do A, B.

(Ha Huy Tip- Nghé An lan 1)

Tinh chat174. 1. Tam gidc DEF vudng can tai E

1
2. BF=-BC.
3
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Bai tap 192. Trong mdt phang Oxy cho hinh thang ABCD vuéng tai A va D ¢6 CD = 2AB =
2AD. Goi E la diém thudc doan AB sao cho AB = 3AE. Diém F thudc BC sao cho tam gidc
DEF can tai E. Biét E(2;4), phuong trinh ciia EF :2x+y—-8=0,Ded:x+y=0va diém A c6
hoanh dé nguyén thuéc duong thang d':3x+ y—8=0. Tim toa do cdc dinh ctia hinh thang
ABCD.

(Quoc Oai - Ha Néi lan 1)

Tinh chit 175. AD I dudng déi trung khi va chi khi 22 = (252,

DC  ‘AC

Bai tap 193. Cho tam gidc ABC c6 AC = 2AB, diém M(1; g) la trung diém BC,D la diém

thuoc canh BC sao cho /BAD = /CAM. Goi E la trung diém ciia AC duong thang DE

2x+11y—44=0,Bed:x+y—6=0. Tim toa do cdc diém A, B, C biét hoanh dé A nguyén.
(Chuyén Bién Hoa lan 1)

. N N 2. BD | AB
Ta c6 AD la duong doi trung suy ra — = (==)* ha
DC “AC

MD 3

YMB ™5

Tinh chét 176.

166
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Goi E la trung diém AB suy ra AEMD la hinh chit nhdt. Ap dung tinh chat hinh chii nhdt co
s0, ta c6 DNLNI hay bon diém D,, N, I, M ndi tiép.

Bai tap 194. Cho hinh chii nhdt ABCD c6 tam I, M la trung diém CD. Goi H la hinh chiéu
ctia D lén lén duong thang AM va N la trung diém AH. Puong tron (C) ngoai tiép tam gidc
IMN c6 phuong trinh (C) : x>+ y? —2x—4y+1 = 0. Xdc dinh toa do B,D biétDe x—y—1 =
0,yp > 0.

(Qudng XuongI lan 1)

Tinh chit 177. Cho hinh chit nhdt ABCD c¢é AD = 2AB. Trén doan thang BD ldy diém M
sao cho DM = 4MB va goi E, F lan luot la trung diém ciia cdc doan thang DM va BC. Khi dé

1. AM1BD.

2. AE1EF.
AE AM

3. AAEF ~AAMB hay — = —— =2.
EF MB

4. Tam giac MFE vuong can tai F.
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,BM BD BA .
1. Taco— =——=——dodo AABM ~ ADBA hay AM__1BD.
BA 5BA BD
. N .2 . 1 NN . N
2. Goi H la trung diém AM. Ta co HE | AD, HE = EAD hay HEFB la hinh binh hanh, suy ra

HE1 AB. Ma AM1BE do do H la truc tdm ABE suy ra BH1L.AE = AE1EF.

Lo Ay o K . AE AM
3. Tu giac AEFB noi tiep suy ra ZAFE = ZABM do do AAEF ~ AAMB hay IR 2.
. 0.~ AE ME . - .
4. Taco LZMEF/BAF =45" va TR 2= T dodo AAEM ~ AMEF hay tam giac MFE vuong

cantaiF.

Bai tap 195. Trong mdt phang Oxy, cho hinh chit nhdt ABCD c6 AD = 2AB. Trén doan thang
BD ldy diém M sao cho DM = AMB va goi E, F lan luot la trung diém ciia cdc doan thang
DM va BC. Tim toa dé cdc dinh A, B,C, D biét E(1;6), F(2;3), D ¢6 hoanh do lén hon 1 va A cé
hoanh do am.

(Luong Thé Vinh-Pong Nai lan 1)

buong thang AE di qua E va vudng goc EF nén cé phuong trinh AE: x—3y+17=0. Goi A3a—
17; @), ta co AE = 2EF suy ra A(-5;4). Chu y tam gidc AFB vudng cdan tai B nén

B(-2;0)
B(-1;7) loai do ciing phia véi E doi véi AF

Diém C dbi xiing véi B qua F nén C(6;6). Ta c6 AB = DC suy ra D(3;10).

Nhén xét: Dé cho D ¢6 hoanh d6 16n hon 1 1a du thiva. Chéc tdc gia chi giai theo dai s6 nén
quén mat tinh chat duy nhat chi cé 1 diém D.
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Bai tap 196. Trong mdt phang Oxy, cho hinh chit nhdt ABCD c6 AD = 2AB. Trén doan thang
BD ldy diém M sao cho DM = AMB va goi E, F lan luot la trung diém ciia cdc doan thang
DM va BC. Tim toa do cdc dinh A,B,C,D biét M(~1;2), F(2;3),D ¢ tung do duong.

(Vo Quang Man)

Tinh chat 178. N la trung diém ciia MC.

NC NK NM NM

Theo tinh chat duong phdn gidc ta co hay NM = NC do do N la trung

diém MC.

AC KA MB AC

Bai tap 197. Cho tam gidc ABC vuéng 6 A, trén canh BC lday diém M sao cho BM = AC.
Puong thang qua M song song vdi AB cdt phdn gidc trong goc C tai I. Puong thang AI cdt
BC tai N. Biét B(3;2), M(3 - 2V/5;2), N(-2 —/5;2). Tim toa dé dinh A, C.

N la trung diém clia MC suy ra C(-7;2). Puong tron ngoai tiép tam gidc (ABC) : (x +2)% + (y -
2)? = 25. Puong tron tdm C ban kinh CA= BM c6 phuong trinh (x +7)? + (y —2)? = 20. Toa dj A la
nghiém ctia hé

(x+2)%+(y-2)?%=25 - A(=5;6)
(x+7)2+(y—-2?%=20 A(-5-2)

Tinh chét 179.
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Bai tap 198. Trong Oxy, cho hinh thang vuéng ABCD tai A va B, BC = 2AD. Hinh chiéu ciia
B lén CD la diém H(?; g), trung diém M ciia BC thudc duong thang x +2y—1 =0, diém
A(=3;1). Xdc dinh toa do B, C.

(Hai Ba Trung - Hué lan 1)

Tinh chét 180. Cho hinh vuong ABCD co tam I. Goi G, E la trong tam tam gidac ABI, ACD,
Puong thang AG cdt BC tai F. Khi doé
BF IE 1
"BC ID 3°

2. Tam gidc AEF vuong cdn tai E.

3. G la trung diém AF.

F

.BF BF BM
1. Taco— = =——=

1 IE
BC AD MD 3 ID’

. .BF IE . . A, 2 s - . .
2. Chuy AILBD va 3c - 1p e theo tinh chat cua hinh chu nhat co so ta co EALEF do do

1tz gidc ABFE ndi tiep suy ra /EAF = /EBF = 45°, Viy tam gidc AEF vuéng cin tai E.

. 1 N 1 . 1 N .2
3. TacoFM = gMA va MG = gAM do do GF = EAF hay G la trung diém AF.

Bai tap 199. Cho hinh vuéng ABCD co tdm I. Goi G, E la trong tdm tam gidc ABI, ACD,
buong thang AG cdt BC tai F(4; %). Tim toa do cdc dinh ctia hinh vuong biét E(—%; —g) va
diém A c6 tung dé nguyen.

(Nguyéen Minh Tien ldn 1)
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Tinh chdt181. 1. BELAE.

.2 2, 4 o P 1
2. GiasuCD cat AB tai K, ta co AK = §AB'

1. Cach 1: Goi F, M la trung diém ciia HE, CE. Ta c6 DF,MH la cdc duong trung binh ctia tam
gid() AHE,BCE do do DF || AE,HM || BE. Mdt khdc ADHE ~ AHCE = ADHF ~ AHCM >
/HDF=/CHM = DF1HM. Do do BELAE.

Cach 2: Qua A ké duong thang song song véi BC cat CD kéo dai tai N, khi dé AN = HC hay
ANBH la hinh chit nhdt do dé nam diém A,N, B, H,E ndi tiép. Suy ra / AEB = Z/AHB = 90
hay BE1 AE.

. 1 . 1 1
2. Taco AN=HC= EBC nén theo Thales suy ra AK = EKB hay AK = gAB.

Bai tap 200. Cho tam gidc ABC cdn tai A c6 duong cao AH. Goi D la trung diém AH. Gid
SZB(~1;1), A€ 2x— y+1=0 va E2;0) la hinh chiéu vuéng goc ciia H lén CD. Tim toa do cdc
dinh A, C.

(Péng Thiic Hita lan 1)

Puong thang AE di qua E vuong goc BE nén AE:3x—y—6=0. Toa do A la nghiém ctia hé

3x—y—-6=0
= A(7;15).
2x-y+1=0

. e . 1 13 31 . 2
Diem K thuoc doan AB sao cho AK = gAB suyra K(?; ?). Puong thang KE:31x—-7y—-62=0.
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, . oo 3ln—62 = = 559 1581 RS — )
Cach 1 Goi N(n;T) ta co NA.NB =0 suy ra N(ﬁ;ﬁ)' Ta co NA = BH suy ra toa do
47 35 . e 195 31
H(—;—). Vi H la trung diém BC suy ra C(—;——).
101 101 101 101

. . 3lc—-62 . . N ;o aAs s - . 2.
Cach 2 Goi N(C;T). Su dung AC = AB va C,E cung phia doi voi AB ta cung gidi ra

195 31
Cl—=—77).
101" 101

Tinh ch4t182. 1. AMICM

2. AC=3AK

Bai tap 201. Cho tam gidc ABC can tai A ¢co AB:5x—y—2=0,AC:x-5y+14=0.D la trung
o A2 N o A2 9 8 N N . X 2 A A , 2 2
diem BC.E la trung diém AD.M(E; E) la hinh chieu cua D lén BE. Tim toa do cdc dinh cua

tam gidc ABC.

(HSG Bdic Ninh)

Tinh chat 183. Cho tam gidc ABC vuong tai A, duong cao AD.M la trung diém AC.E la diém
bat ky trén canh AB. Puong thang ME cdt duong thang BC tai F. Puong thang DE cdt AF
tai N. Khi do AF1BN.
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MC EA FB EA FC

AP dung dinh ly Menelauyt doi voi tam giac ABC ta cO0 —.—.— =1 hay — = — ().
MA EB FC EB FB
2. . i ,FN EA DB P . FN FC DB
Tuong tu doi voi tam gidac FBAtaco —.—.— =1 (2). The (1) vao (2) ta dugc — .—.— =1.
NA EB DF NA FB DF

[ Bai tap 202.

Tinh chit 184. Cho hinh vuong ABCD. M, N lan luot trén hai canh AB va AC. Khi dé

AM+CN=MN & Z/MDN =45 & DH = AD & MD la phdn gidc ctia /ZNMA
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1. Giastt 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 = 54MD1 =459

2. Gid s ZMDN = 45°.
Dung I trén tia doi CB sao cho /MDI = 90°. Khi d6 ta ¢c6 Z/ADM = /CDI suy ra AMAD =
ACDI suyraMD = 1D suyra AMDN = AIDN do dé DH = DC = AD.

3. GiasuDH = AD.
Dé dang thay AMAD = AMHD hay MD la phan gidc / AMN

4. Gia stt MD la phdn gidc / AMN.

A e af. L .| AMAD =AICD=AMHD
Dung I trén tia doi CB sao cho ZMDI = 90°. Khi do ta co suy
AMDN=AIDN

ra AM+CN=MN

Bai tap 203. Cho hinh vuéng ABCD c6 A(4;6). Goi M(—4;0) va N la cdc diém trén cdc canh
BC,CD sao cho Z/MAN = 45°. Biét MN : 11x+2y +44 =0, tim toa do hinh vuéng.
(Chuyén Ha Long lan 1)
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Bai tap 204. Cho hinh vuéng ABCD c6 M(~2;—4) ndm trén canh AD va diém N trén canh
CD sao ch0 /AMB = /BMN. Biét MN : 11x+3y-31=0,A€ Ox, yg > 0. Tim toa dé cdc dinh
cua hinh vuéng.

(Thanh Chuong III lan 1)

B C
°
N
>
D
A e L]
M

Tinh chét 185. Cho ram gidc nhon ABC co hai duong cao BE,CF. Duong tron duong kinh
AB, AC lan luot cdt cdc canh CE,BE tai M, N. Khi dé AM = AN.
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Ap dung tinh chat clia tam gidc gidc vuong va phuong tich ta c6 AM? = AF.AB = AE.AC = AN?
do do A= AN.

Bai tap 205. Cho tam gidc nhon ABC c6 hai duong cao BE,CF. Puong tron duong kinh
AB, AC lan luot cdt CF,BE tai M(3;-1), N(-1;—-1). Tim toa d¢ cdc dinh ctia tam gidc ABC,
biét AB:9x—8y+23=0.

(Nguyé~n Minh Tién lan 5)

. 9a+23 N < 2 . N . p .
Goi A(a; T)' ti AM = AN suy ra A(1;4). Duong thang CF di qua M va vuong goc AB nén
CF :8x+9y—15 = 0. buong thang BM di qua M vuéng géc AM nén BM : 2x -5y —11 =0 Toa do

s o )2x=5y—11=0 . e . . . .
B la nghiém cua hé v = B(-7;-5). Puong thang AC di qua A vuong goc BN nén
9x—8y+23=0
JR. N » . )3x+2y—-11=0 69 43
AC:3x+2y—11=0. Toa do C la nghiém cua hé = C(—;——).
8x+9y—15=0 11" 11

Tinh chit 186. /BHD = 45°.
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Bai tap 206. Cho hinh binh hanh ABCD c6 /BAD = 135°, truc tdm tam gidc ABD la
H(-1;0). Puong thang di qua D, H ¢6 phuong trinh x -3y +1 = 0. Tim toa dé cdc dinh ctia
hinh binh hanh, biét G(g ;2) la trong tam tam gidc ACD.

(Chuyén Nguyen Hué lan 2)

Tinh chit 187.

Bai tap 207. Cho hinh thang ABCD vudng tai A,B sao cho 2AB> = 9BC.AD. Biét
C(4;0), D(1;4), truc tung cit AB tai diém M théa MB = 2MA. Tim toa dé A, B.
(Nguyén Siéu - Hung Yén lan 2)

Bai tap 208. Cho hinh thang ABCD vuéng tai A, D sao cho AB = 2AD,CD = 3AD. Puong
thang BD : x—2y+1 = 0. Puong thang AC di qua M(4;2). Tim toa do diém A, biét Sugcp =
10, x4 < 2.

(Hoang Hoa 4 lan 2)

Bai tap 209. Cho tam gidc ABC c6 A(1;4). Tiép tuyén tai A ciia duong tron ngoai tiép tam
gidc ABC cawrt duong thang BC tai D. Phan gidc trong / ADB c6 phuong trinh x—y+2 = 0.
buong thang AC di qua M(—4;1). Viét phuong trinh duong thang AB.

(Chuyén Hung Vuong lan 2)

Tinh chit 188.
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Bai tap 210. Cho tam gidc ABC.M(0;-2) la trung diém BC.K(2;2) la hinh chiéu clia B lén
AC. Puong thang di qua A va tam duong tron ngoai tiép tam gidc ABC c6 phuong trinh
A:x+1=0. Tim toa do B,C, biét xg < 0.

(D6 Luong I-Nghé An lan 1)

Loi binh va phan tich Dé'lam cau nay yéu cau cdc em can nhé lai cdc tinh chat kinh dién da
hoc roi van dung vao. Pé cho K, M va duong thang Al nén ddu tién ta lién tudng dén D la chan
duong cao ha tii C xuong AB va c6 tinh chat kinh dién da hoc la AILDK va DM = DK. Sau do ta
di tim diém A dua vao gid thiét A€ x +1 = 0 bang cdch sit dung tinh bat bién dé la trung diém E

clia AH théa EDLMD, EK LMK va E la tam dudong tron ngoai tiép tam gidc ADK.
A

Goi D la chan duong cao ha tix C xudéng AB ta c6 tinh chat kinh dién da hoc la DKLAI va
11t gidc BDKC ndi tiép duong tron taim M bdn kinh MK. Puong thang KD di qua K va vudng
goc Al nén co phuong trinh DK : y—2 = 0. Puong tron tdam M ban kinh MK co phuong trinh
x?+ (y+2)? =20. Toa do D la nghiém ctia hé

y—-2=0 _ D(-2;2)
2+ (y+2)% =20 D2;2) logivitrungK

Goi H la truc tam tam gidc ABC, E la trung diém AH. Puong thang ED di qua D va vuong goc vdi
MD nénED: x—2y+6=0. Puong thang EK di qua K vuéng géc MK nén EK : x+2y—6 = 0. Toa do
E la nghiém cua hé

x=2y+6=0
= E(0;3).
X+2y—-6=0

buong tron ngoai tiép tam gidc ADK chinh la duong tron tam E bdn kinh ED nén c6 phuong
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trinh (ADK) : x*> + (y —3)% = 5. Toa dé A la nghiém ctia hé
x+1=0
x*+(y—-3)*=5

buong thang AB di qua A, D nén cé phuiong trinh AB :3x— y+8=0. Toa dé B la nghiém clia
hé

A(-1;5)
A(-1;1)

o« A(-1;5)

3x—y+8=0
= B(—4;-4).

X2+ (y+2)?2=20

Puong thang AC di qua A, K nén cé phuong trinh AC: x+y—4=0=0. Toa dé C la nghiém
cua hé

x+y—4=0
= B(4;0).
X+ (y+2)?2=20

e A(-1;1)
Lam tuong tu ta duoc B(4; —4) va C(—4;0) loai.

Tinh chét 189. Vho hinh binh hanh ABCD véi géc 6 dinh A nhon. Trén cdc tia AB va CB
ldy cdc diém H va K tuong ting sao cho CH = BC; AK = AB. Khi do

1. AK,H,C,D noi tiép duong tron.

2. DK=DH = AC.

1. Tac6 ZAKB = /ABK = /CBH = /CHA do dé ti¢ gidc AKBC noi tiép. Mt khdc AKCD la hinh
thang co / AKC = ZABK = /DCK nén la hinh thang can, do do ni tiép. Vay A,K,H,C,D noi
tiép duong tron.
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2. Tuong tu nhu trén ta cung co ADCH la hinh thang can. Do do AKAD = ADCH hay DK =
DH.

Bai tap 211. Trong hé truc toa dé Oxy cho hinh binh hanh ABCD vdi goc d dinh A nhon.
Trén cdc tia AB va CB ldy cdc diém H(11;5) va K(6;6) tuong ting sao cho CH = BC; AK = AB.
biém M(-3;3) thudc AD va khodng cdch tit A xuong duong thang BC bang3v/5. Tim toa do
cdc dinh A, B,C, D biét rang D c6 tung do la mot s6 am.

(Nhomtoan lan 6)

Trung truc HK c6 phuong trinh 5x — y — 37 = 0. Puong thang KC di qua K va d(M;KC) = 3v/5
nén
KC:2x-y—-6=0
KC:x+2y-18=0

Do dé duong thang AD di qua M song song vdi KC nén

AD:2x-y+9=0
AD:x+2y-3=0

Suy ra toa do
D(7;-2)
DO '

Puong tron ngoai tiép tam gidc (KHD) : cdt duong thang KC, AD ra toa dé C(12;3), A(5;—1). do do
B(10;4).

Tinh chdt190. 1. KELEM.

2. ME la trung truc BK.

E A

=
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Ne ,A ., A . . 6 3 A N A N N
Bai tap 212. Cho tam giac ABC can tai A. Goi M,K(g; _E) lan lugt la chan duong cao ha tw

A, B ctia tam gidc ABC. Piém E(3;0) la dbi xiing ciia M qua trung diém N ciia AB. Xdc dinh
toa d6 cdc dinh A,B,C biét M e 4x+y—2=0.

(Lé Hong Phong-Phui Yén lan 1)

Tinh chat191. 1. N,M,C thing hang.
2. MN_LEF.

Sh

Dé thdy ADAE = ACDF suy ra BDLCF. Tuong tu FBLEC do dé N la truc tdm tam gidc CEF.
Hay CNLEF. Mt khdc dé thay CMLEF do dé N, M, C thang hang va MN LEF.

Bai tap 213. Cho hinh vuéng ABCD.M la diém trén duong chéo BD. Goi E, F la hinh chiéu
ctia M 1én AB,AD.N la giao diém clia DE va BF. Gid sii E(-2;2) va BF :3x+y-3 =0 va
MN:x—2y-1=0. Tim toa do diém A, B,C, D.

(Chuyén PHSP lan 3)

Tinh chét 192. Cho tam gidc ABC vuong tai A, c6 duong cao AH. Goi D la diém doi xiing
clia H qua A va E la trung diém AH. CELBD.
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Ta co HE.HD = HA?> = HC.HB suyra ACHE ~ ADHB do d6 /CFH = /FDK hay tit gidic CHKD
noi tiép, tiic CELBD.

Cach 2 Goi M la trung diém CH, dp dung tinh chat hinh chit nhdt co sé ta c6 AMLEB. Ma
CD | AM nén CDLEB hayE la truc tdm tam gidc BCD do do CELBD.

Cach 3 Goi K la diém doi xiing ctia B qua C. Lam tuong tu A la truc tam tam gidc BDK hay
AKL1BD. Ma AK | CE nén ECLBD.

Bai tap 214. Cho tam gidc ABC vuong tai A, c6 duong cao AH. Goi D la diém doi xiing clia
H qua A va E la trung diém AH. Biét C(7;-2), E(4;-1) va BD di qua F(0;2). Tim toa do dinh
A.

(Sienghoc lan 5 )

Puong thang CE : x+3y—1 = 0 Puong thang BD di qua F vuéng goc vi CE nén BD : 3x—y+2 = 0.
Toa do K la nghiém cua hé

= K(——;-).

x+3y—-1=0 11
3x—y+2=0 2’2

Tit gidc CBKD néi tiép suy ra EC.EK = EH.ED = 3EH? do dé EH = /5. Puong tron tam E bdn

kinh EH co phuong trinh (x - 4)% + (y + 1) = 5. Duong tron duong kinh CE c6 phuong trinh (CE) :
11, 3, 5 T

(x— ?) +(y+ 5) =5 Toa do H la nghiém cua hé

H(6;0)
H(5;-3)

A(2;-2)
AB;1)

(x—4)2+(y+1)%=5
(= )2 (D2 =2
2 YT3 75
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Tinh chét 193. Cho hai duong tron (0), (0,) cdt nhau tai A, B. Mot duong thang qua B cdt
(01),(0) lan luot tai C, D khdc B. Cdc dudng thang CO,, DO, cdt nhau tai E. Khi d6 C,E, A, D
nam trén duong tron.

. 1 1
Ta co ZECD+ ZEDC = 5(1800 - /CO,B) + 5(1800 —-/B0,D)=90-/ZCAB+90° - /BAD =180° —
CAD do d6 /CED = /CAD hay C,E, A,D nam trén duong tron.

Bai tap 215. Cho hai duong tron (0y),(0,) cdt nhau tai A, B. Mot duong thang qua B cdt
(01),(0) lan lugt tai C,D khdc B. Cdc duong thang COy, DO, cdt nhau tai E. Biét /ACD =
/EDC, E(1;2),C(1;-3), D(5;2). Tim toa d dinh A.

(Pinh Cong Diéu lan 1)

Ta c6 C,E, A, D noi tiép va /ACD = ZEDC nén CEAD la hinh thang can.

Tinh chat 194. Cho tam gidc ABC vudng tai A. Goi H la hinh chiéu vudng géc ctia A trén
BC, cdc diém M, N lan luot la trung diém ciia HB va HC.D la trung diém AH. Khi dé truc
tam K ctia tam gidc AMN la trung diém DH.
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Theo tinh chdt hinh chit nhdt co sé ta c6 CDLAM. Mit khdc NKLAM nén AD | NK hay K la
trung diém DN.

Bai tap 216. Trong mdt phang voi hé toa dé Oxy, cho tam gidc ABC vuong tai A. Goi H la
hinh chiéu vuong géc ciia A trén BC, cdc diém M(2;-1), N lan luot la trung diém ciia HB va
HC. Piém K (—%; %) la truc tam tam giac AMN Tim toa do diém C, biét r&ng diém A cé tung
do am va thudc duong thang x+2y+4=0.

(Chuyén Nguyén Quang Diéu lan 1)

2a+2 2-a
"3

a=-1 A(-2;-1)
2 loai

a=— .
10 ( H(;1)

Puong thang BC di qua M, H nén BC: x+y—1=0. Puong thang AN di qua A va vudng goc véi MK
x+y—-1=0

Goi A(-2a—-4;a),a<0 suyra H( ).Sﬁdungﬁ.]\ﬁ:OSuym

. . N a A 13 .
nén AN :5x-3y+7=0. Toa do N la nghiém cua hé = N(_E;E)' Vi N la trung

5x-3y+7=0
diém ctia CH nén C(~1;2).

7

Tinh chit 195. Cho tam gidc ABC vuéng tai A. Goi H la hinh chiéu vuéng géc ciia A lén
BC. Puong tron duong kinh AH cdt cdc canh AB, AC tai E, F. Khi dé

1. AFHE la hinh chii nhdt
2. EF di qua trung diém AH.

3. AM1EF.
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Bai tap 217. Cho tam gidc ABC vudng tai A co M(—%;—S) la trung diém BC. Goi H la
hinh chiéu vudng goc ciia A lén BC. Puong tron duong kinh AH cdt cdc canh AB, AC tai
E(-3;2),F(1;0). Tim toa dé C, biét A c6 hoanh dé duong.

(Théng Long-Ha Noi lan 2)

DPuong tron duong kinh EF c¢6 phuong trinh (EF) : (x+ 1)2 + (y — 1) = 5. Puong thang BC di

P SR . . . . | BC:2x+y+6=0 H(-3;0
qua M va tiep xuc voi duong tron duong kinh EF nén . v . Giaira HE) )
e n oo JX=1=0
A(1;2). Suyra AC: x—1=0 suy ra toa do C la nghiém cua hé = C(1;-8).
2x+y+6=0

Bai tap 218. Cho tam gidc ABC vuong tai A c6 M(3;1) la trung diém BC. Goi H la hinh chiéu
vuoéng goc ciia A Ién BC. Puong tron duong kinh AH cat cdc canh AB, AC tai E, F. Duong
thang EF :20x—10y—-9=0, A€ x+ y—3=0. Viét phuong trinh canh BC.

Tinh chét 196.
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Bai tap 219. Cho hinh vuéng ABCD.M la diém trén duong chéo AC.H(-2;0),K(5;—-2) lan

~ N . X A - 2 A 4 2 N . o« A2 2 N A
lugt la hinh chieu vuong goc cua M lén AD, CD.E(—; ; ;) la giao diem cua AK va CH. Biet
Be x+2y—18=0 tim toa do cdc dinh A, B,C, D.

(Chuyén PHKHTN lan 4)

Tinh chét 197. Cho hinh chii nhdt ABCD. Goi B' la doi xuing ctia B qua A.E la hinh chiéu
cua B lén DB'. Khi do

1. B,C,D,E, A nam trén mét duong tron suy ra CELAE.

2. AC la trung truc cua BE.
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Bai tap 220. Cho hinh chii nhdt ABCD c6 A€ 2x+y+5 =0 va C(—4;8). Goi B' la doi xiing clia
B qua A.E la hinh chiéu ctia B lén DB'. Tim toa do cdc dinh ciia hinh vuéng, biét E(5;-4).
(Chuyén Nguyén Hué-Phii Yén lan 1)

Tinh chit 198. Cho tam gidc ABC néi tiép duong tron tam I c6 AD la phdn gidc trong goc
A. buong thang AD cdt duong tron ngoai tiép tam gidc ABC tai M # A. Goi ] la tam duong
tron ngoai tiép tam gidc ACD. Khi d6 JCLCM.

AN
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Bai tap 221. Cho tam gidc ABC noi tiép duong tron tam 1(2;2) c6 AD la phdn gidc trong goc
A. Puong thang AD cdt duong tron ngoai tiép tam gidc ABC tai M # A. Biét J(-2;2) la tam
duong tron ngoai tiép tam gidc ACD va CM : x+y—2=0. Tim toa do cdc dinh A, B, C.

(Gia Loc- Hdi Duong lan 1)

Bai tap 222. Cho tam gidc ABC néi tiép duong tron tam I cé AD la phén gidc trong goc A.
buong thang AD cat duong tron ngoai tiép tam gidc ABC tai E(—;4) # A. Biét K(1;1) la tam
duong tron ngoai tiép tam gidc ABD va duong thang AB : x—y +3 = 0,xg > 0. Tim toa do
dinh A.

(Huong Khé-Ha Tinh lan 1)

Tinh chét 199. Cho hai duong tron (01),(0,) cdt nhau tai A,B. Tiép tuyén chung CD,C €
(01),D € (0,). Qua B ké duong thang song song véi CD cdt (01),(0,) tai E,F. Cdc duong
thang EC, FD cdt nhau tai I. Khi do

1. AB di qua trung diém ciia CD.

2. B la trung diém MN.

3. CE=CI=CB vaDB=DI=DF. Titdoé suy ra IBLEF va CD la trung truc ctia IB.

1. Gid sit duong thang AB cdt CD tai H. Khi dé HC? = HB.HA = HD? hay H la trung diém CD.
2. VIMN || CD nén theo Thales ta c6 AB ciing di qua trung diém MN hay B ld trung diém MN.
3. Taco /ZEBC=/BCD = /CEBZICD suy ra tam giac ECB can tai C. Tuong tu tam gidc BDF
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CI=CB=CE
can tai D do do ACBD = ACID suyra{ DI=DB= DF = AEBI,AIBF vuong

CD la trung truc ctia IB.
tai F hay IB LEF.

Bai tap 223. Cho hai duong tron (0y),(0,) cdt nhau tai A,B. Tiép tuyén chung CD,C €
(01),D € (0,). Qua B ké duong thang song song vdi CD cdt (0y),(0,) tai E,F. Cdc duong
thd?ng EC,FD cdt nhau tail. Biét I € x + y+3=0,CDLld:2x—y+10,S;yn = 20, tim toa do
I,M,N.

Tinh chét 200. Cho tam gidc ABC cdn tai A.D la diém bdt ky trén canh BC. Puong thang
qua P song song véi AC, AB lan lugt cit AB, AC tai D, E. Goi Q la diém dbi xung clia P qua
DE. Goi I la tdm ngoai tiép tam gidc ABC. Khi dé

1. Bon diém A, Q,E,D nam trén mot duong tron.
2. Q nam trén duong tron ngoai tiép tam gidc ABC.

3. Nam diém A,Q,E, D, I nam trén mot duong tron.

1. Ta co ADAE = AEPD = AEQD do do ADEQ la hinh thang cdn hay A,Q,E,D nam trén mot
duong tron.

2. Goi K la giao diém ctia duong thang DE véi CQ. Chii y tam gidc PEC can tai E nén EP =
EC=ED do dé /EPK = /EQK = ZECK hay EPCK ndi tiép. Suy ra /BAQ + /BCQ = /PEK +
/PCK =180° do dé tii gidc ABCQ ndi tiép hay Q nam trén duong tron ngoai tiep tam gidc
ABC.
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3.

Bai tap 224. Cho tam gidc ABC can tai A.P la diém bat ky trén canh BC. Puong thang qua
P song song vdi AC, AB lan luot cdt AB, AC tai D, E. Goi Q la diém doi xung ctia P qua DE.
Biét B(-2;1),C(2;-1),Q(—2;—1). Tim toa dé A.

(Anh Son Il lan 1)

Tinh chét 201. Cho tam gidc ABC néi tiép duong tron (C), duong cao BE va CF va M la
trung diém ciia BC. Tiép tuyén tai B va C véi duong tron (C) cdt nhau tai K va cdt duong
thang EF lan luot tai P,Q. Khi dé M hodc la tam duong tron noi tiép hodc bang tiép ciia tam
gidc KPQ.

(Tu phdt hién Vo Quang Man)

Ta co /PBF = //BCE = /AFE = /PEB do do tam gidc BPF cdn tai P hay PB = PF. Mat khdc
tam gidc BMF cdn tai M do dé MB = MF, Suy ra PM la phdn gidc ctia hai duong thang PK, PQ.
Tuong tw QM la phan gidc ctia hai duong thang QK, PQ. Vdy M hodc la tam duong tron noi tiép
hodc bang tiép ciia tam gidc K PQ.

Bai tap 225. Cho tam gidc ABC noi tiép duong tron (C), duong cao BE va CF. Tim toa do
cdc dinh A, B, C biét phuong trinh EF : x — 2y +5 =0, tiép tuyén tai B va C v6i duong tron (C)
lan lugt c6 phuong trinh la2x+y—-4=0,2x—y—8 =0.

(Tran Quéc Thinh)

Phén tich va binh luian O ddy cho 3 duong thing EF,BK, QK do dé ta nghi dén tam gidc tao
béi 3 duong thang, do la tam gidc KPQ.

Ap dung tinh chat trén ta di tim diém M. Sau dé viet phuong trinh canh BC. Gidi ra toa do
B,C, roi ra diém A.
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Két ludn bai todn cé bon nghiém hinh.

Tinh chit 202.

Bai tap 226. Cho tam gidc ABC vudng tai A, biét B,C dbi xiing nhau qua goc toa do. Puong
phdn gidc trong goc B c6 phuong trinh x +2y —5 = 0 va duong thang AC di qua K(6;2). Tim
toa do cdc dinh tam gidc ABC.

(Pong Xodi-Binh Phudc lan 1)

Tinh chét 203. Cho tam gidc ABC, ¢6 D la trung diém BC.E, F la hinh chiéu vuéng géc ciia
D lén AB, AC.I la tam duong tron ngoai tiép tam gidc ABC. Pudong thang EF cdt cdc duong
thang AI, BC tai M, N. Khi dé D thudc duong tron ngoai tiép tam gidc AMN.
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. . 1 . § .

Ta ¢c6 ZEDB =90° - /B va /IAF = 5(1800 —~ ZAIC) =90° — /B do do /EDB = IAF. Mat khdc
/END + ZEDN = /DEF = /DAF = /DAM + ZMAF suy ra ZDNM = /DAM hay ti gidc ANDM
noi tiép.

Bai tap 227. Cho tam gidc ABC, c6 D la trung diém BC.E, F la hinh chiéu vudng goc ciia
D lén AB, AC.I la tam duong tron ngoai tiép tam gidc ABC. Puong thang EF cdt cdc duong
thang AI,BC tai M,N. Biét BC : x +3y+3 = 0, A(0;4), M(—g ; %), N(6;-3). Viét phuong trinh
duong tron ngoai tiép tam gidc AMN va tim toa do B, C.

(Chuyén Bdc Ninh lan 3)

Huéng dan: viét phuong trinh duong tron ngoai tiép tam gidc AMN. Toa dé D la giao ciia
(AMN) va BC. Viét duong thang AM, DI.

Tinh chit 204. Ha AL vudng géc xubng BC
1. K, H, L thang hang.

2. AKCL la hinh chit nhat.
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Theo dinh ly duong thang Simson ta ¢6 K, H, L thang hang. Vi /LCK = 90° nén AKCL la hinh
chii nhat.

Bai tap 228. Cho tii gidc ABCD ndi tiép duong tron duong kinh BD. Goi H,K lan lugt la
hinh chiéu ciia A lén BD,CD. Biét A(4;6), HK :3x—4y—-4=0,Ced;:x+y-2=0,B€ dy :
x—2y—-2=0,xg <1. Tim toa do cdc dinh B,C,D

(HSG Nam Dinh)

Chii y E, tam hinh chit nhdt ALCK la trung diém AC va E thudc duong thang KH. Goi C(c;2—c)
+4 8- N . N . . <
suyra E(CT; TC) €3x—4y—4=0 suy ra C(4;-2). Buong tron duong kinh AC co phuong trinh
(AC): (x—4)* + (y-2)? =16. Toa dd L,K la nghiém cua hé

36 22

(x—4)2+(y-2?%=16 L(—;—
3x—4y—-4=0 - K(i?._%)
! 5 5

Khi dé duong thang CL di qua C,L nén cé phuong trinh CL: 2x—y—10 = 0. Toa dé B la nghiém
cua hé

2x—-y-10=0
= B(6;2).
x—=2y-2=0

DPuong tron ngoai tiép tam gidc ABC c6 phuong trinh (ABC) : (x—1)2+(y—2)? = 25 do dé tam 1(1;2).
biém D dobi xiing v6i B qua I suy ra D(—4;2).

Tinh chét 205. Cho tam gidc ABC nhon noi tiép noi tiép duong tron duong kinh AD. Cdc
diém H,K la hinh chiéu vuong goc ctia A, B lén BC, AD. Khi d6 HK L AC.
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Ti gidc ABHK néi tiép suy ra /BKH = /BAH = /KAC, ma BKLAK nén HK LAC.

Bai tap 229. Cho tam gidc ABC nhon noi tiép noi tiép duong tron duong kinh AD. Cdc diém
H(2;1),K(3;2) la hinh chiéu vuong goc ctia A, B lén BC, AD. Biét M(0;7) thudc duong thang
ACva Ae x—y+3=0. Tim toa do cdc dinh tam gidc ABC.

(Hung Yén lan 2)

buong thang AC di qua M va vuéng goc HK nén AC: x+y—17=0. Toa dé A la nghiém ctia hé

xX+y-7=0
= A(2;5).
x—y+3=0

buon thang BC di qua H vudng goc AH nén c¢é phuong trinh BC: y—1 = 0. Toa dé C la nghiém
cua hé
-1=0
¥ = C(6;1).
xX+y-7=0

Puong thang BK di qua K va vudng goc AK nén BK : x—3y+3=0. Toa B la nghiém ctia hé

x—-3y+3=0
= B(0;1).
y—=1=0

Tinh chat 206. Cho tam gidc ABC cdn tai B va néi tiép duong tron duong kinh AD, CK. Khi
do KDLCD va BK = BD.
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Ta co6 KDCA la hinh chit nhdt suy ra KD || AC do do KDLCD. Do hai tam gidc vuéng AABD =
ACBK suyra BK = BD.

Bai tap 230. Cho tam gidc ABC can tai B(1;2) va néi tiép duong tron duong kinh AD. Biét
N 2 . 7 .
BC:2x+y—-4=0,Ded4x—2y—15=0 va duong thang CD di qua M(4;§). Tim toa do A, C.
(K2pi ngay ca thang 4)

Phan tich Pé cho diém B va phuong trinh duong thang BC va diém M. Yéu t6 khong doi la
duong thang di qua B va vuéng goc BC va ta phdi tinh y nhdn xét diém M lai nam trén duong do.
Day la yéu to phdt hién dé’lam bai nay.

Goi CK la duong kinh. Puong thang BK di qua B vudng goc BC nén BK : x—2y+3=0. Ta c6
nhdn xét M thudc duong thang BK. Goi D(a;———). Tam gidc KDM vudng tai D ma BD = BK

1

. K(-2;-) . )

nén B la trung diém KM va BD = BM suy ra 12 . Duong thang DC di qua M, D nén c6

D(4; -
( 2)
N A N .« A 2 A X _4 - O o A2 N
phuong trinh DC: x—4 =0. Toa do C la nghiem cua hé = C(4;-4). Diem I la trung
2x+y—-4=0

L2 7 .2 2. .
diem KC suyra I(1; _Z)' Diém A doi xung D qua I suy ra A(-2;—-4).

2 A . s A . - 3 N o e A N N A
Tinh chat 207. Cho tam giac ABC vuong tai A co AB = ZAC va ngoai tiep duong tron tam
1. Khi do ZBIM = 90°.
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. c

E D

.2 2 N 2 < . , AD 3 .
Gia su duong thang BI cat AC tai D. Ta co Do =1 Swra DC = MC haytriangleIDC = AIMC.
Ma /BIC =135° suy ra /DIC = 45° suy ra /DIM = 90° hay / BIM = 90°.

Ne , A o 4 A ., A 0 , 3 N
Bai tap 231. Trong mat phang toa do Oxy, cho tam giac ABC vuéng tai A co AB = ZAC va
o oA N N A oA M 1 N o« A2 N 2 >
ngoai tiep duong tron tam I(-1;5). Biet rang M (_5; 6) la trung diem canh BC va dinh B nam
trén duong thcfngd :x+y—-5=0. Tim toa do cac diém A, B, C.
(Vited lan 17)

Puong thang IB di qua I va vuéng géc IM nén IB:2x+y—9=0. Toa do B la nghiém ciia hé

2x+y—-9=0
= B(1;4).
x+y-5=0

biém C doi xiing véi B qua M suy ra C(~2;8). Puong thang BA doi xiing véi duong thang BC qua
BI nén BA: y—4 = 0. buong thang AC di qua C va vuong goc AB nén AC : x+2 =0. Toa dé A la
nghiém ctia hé

y—4=0
= A(-2;4).
x+2=0

Bai tap 232. Trong mdt phdang toa dé Oxy, cho hinh vuéng ABCD c6 tdm O. Goi M, N(5;3)
lan luot la cdc diém thudc tia doi ctlia CB va tia doi ctia tia BA sao cho BN = CM. Tim toa
do cdc dinh hinh vuéng ABCD biét rang diém E(9;0) nam trén duong cao ké tit A clia tam
gidac AMN va M co hoanh do duong.

(Vted lan 18)
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Tinh chét 208.

Bai tap 233. Cho tam gidc ABC nhon c6 cdc duong cao AD, BE,CF dong quy tai H(3;-1).
Biét duong thang d : 7x+ y + 15 = 0 di qua trung diém M ctia BC. Phuong trinh duong tron
di qua ba diém D, E, F la x* + y> —=3x+ y—10=0. Tim toa do diém M, D.

(Chuyén Lam Son-Thanh Hoa)

Tinh chét 209. Cho tam gidc ABC nhon c6 truc tam H. Piém M trén doan BC thoa MB =
—3MC. Goi d la duong thang qua H vuéng géc véi HM va cit doan thdng AB, AC lan lugt
tai P.Q. Khi dé HP = —3HQ.
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D . | FK=-3FB . o
Gia su cac duong cao BL,CK va < _, _, .HaMD,ME vuong goc xuong AB, AC. Khi do
EL=-3EC

. KD Lo ae i X
theo Thales ta co XF-3° Tt giac PDHM, HQEM noi tiep suy ra

1
3

/HPM = /HDM;/PMH=/KDH
/HQM = /HEM; /HMQ = /HEQ

Mat khac

sin/PMH sin/KDH HM.KH
= =HMtanKDH=—— (1).

HP=HM—"mF—=HM———
sin/MPH sin/HDM KD

Tuong ty HQ = HMcot/HEL. Ta co ACHL ~ BHK suyra /HEL=/KFH. Do do

HM.KH
HQ=HMtan/HEL=HMtan /KFH = TRE (2).

Ma KF =3KD nén tit (1),(2) nén MB = —3MC khi va chi khi HP = -3HQ.

Nhdn xét: Bai todn van con dung khi P,Q chay trén cdc tia AB, AC.
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B M C

Cach 2 Qua C ké duong thang song song vdi PQ cdt duong thang AB, AH tai D,E. Ta c6

ECLMH PR . . ., MB
do do E la truc tam tam giac MHC suy ra MELHC suy ra ME | AB. Do do — =

HELMC McC

DE _PH _,

EC HQ

Bai tap 234. Cho tam gidc ABC nhon cé C(1;0) va truc tam H. Goi d la duong thang qua
H va cit doan thiang AB, AC lan lugt tai P.Q # A théa HP = —3HQ, A la duong thing qua H
vudng goc vdi d va cat doan thang BC tai M. Biétd : x+y—-4=0,AH :2x— y+1 = 0. Chiing
minh MB = —3MC va tim toa do A, B.

(Chuyén Lé Quy Pén- Ba Nang)

Toa do diém H la nghiém ctia hé

x+y—4=0
= H(1;3).
2x-y+1=0

buong thang HM di qua H vudng goc véid nén HM : x—y+2 = 0. Puong thang BC di qua C vuong
goc véi duong thang AH nén BC: x+2y—1=0. Toa dé M la nghiém ctia hé

x+2y—-1=0
= M(-1;1).

x—y+2=0

Ta ¢6 MB = —3MC suy ra B(-7;4). Buong thang AB di qua B vuéng goéc CH nén AB:y—4 =0,
buong thang AC di qua C vudng goc véi BH nén AC :8x—y—8=0. Toa do A la nghiém ciia hé

y—4=0 3
= A(=;4).
8x—y-8=0 2
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Tinh chat 210. Cho tam gidc ABC nhon véi duong cao AH c6 M la trung diém BC.D la hinh
chiéu ctia M 1én AC. Puong tron ngoai tiép tam gidc ABD cdt doan thang BC tai E. Khi do
E la trung diém HC

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.

7

Bai tap 235. Cho tam gidc ABC nhon c6 dinh C(7;—4).M la trung diém BC.D la hinh chiéu

ciia M lén AC. Puong tron ngoai tiép tam gidc ABD cdt doan thang BC tai E(4;-3). Biét A

cdch goc toa do mot khodng bang 5 va nam bén phdi truc tung. Tim toa dé diém A.
(Chuyén Bén Tre lan 1)

Ap dung tinh chdt ta c6 E la trung diém HC suy ra H(1;-2). Puong thang AH di qua H va
A(3;4)

vuong goc EC nén co phuong trinh3x—y->5 = 0. Goi A(a;3a—5) taco OA=5 suyra .
A(0;-5) loai

7

Tinh chat 211.

Bai tap 236. Cho tam gidc ABC nhon, M la trung diém BC va K la hinh chiéu ciia A lén
BC. buong thang AK cdt duong tron ngoai tiép tam gidc ABC tai D(—2;—6) # A. Biét duong
thang BC: x+y+6=0,AM:11x—13y—42 =0. Tim toa dé A, B,C.

(Hong Quang-Hdi Duong lan 2)

Tinh chét 212. Cho tam gidc ABC vuong tai A c6 duong cao AH. Phdn gidc trong / HAC
cat BC tai D. Khi dé tam gidc ABD can tai B.
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Bai tap 237. Cho tam gidc ABC vudng tai A c6 duong cao AH. Phdn gidc trong /HAC co
phuiong trinh x -2y = 0. Piém M(-3;6) thudc duong thang AB, diém P(0;5) thudc duong
thang BC va diém B € 5x +2y = 0. Tim toa dé diém A.

Tinh chit 213. EALEF.

I~

E

Ta c6 Z/AEM = /ABM = 90° — /MCA = 90° — /MAF = /MFA do dé ti gidc AMFE noi tiép hay
/AEF =90° suy ra EALEF.
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Ne ,A . s A . N o A2 o A2 4 3 N L. -,
Bai tap 238. Cho tam gidc ABC vuong tai A.M la trung diém BC, diem E(g ; E) la doi xung

clia B qua AM.F(—1;3) thudc canh AC théa / AMF =90°. Biét A€ x—y—1=0. Tim toa do cdc
dinh ctia tam gidc ABC.

(NGuyén Dai Duong lan 6)

Hudng dan Viét duong thing AE, tim toa dé A. Viét duong thing AB, Goi B tham s6, ti
AB = AE suy ra B. Viét trung truc BE giao vdi duong tron duong kinh AF suy ra toa dé M suy ra
toa dé C. Kiém tra F nam giita A va C.

Ddp s6 A(4,3),B(4,7),C(~4,3).

Tinh chit 214. Ha MFL1CD. Khi d6 FC = FD = MF.

Bai tap 239. Cho tam gidc ABC vuéng tai A. Goi E la diém trén canh AC sao cho AB =3 AE.
Puong tron tam M(1;-1) duong kinh CE cdt BE tai D. Phuong trinh duong thang CD :
N .2 4 . S z N 2
x—3y—-6=0. Tim toa do cdac diém A, B, C biet N(g;O) thuoc duong thang BC va C co hoanh
do duong.
(Chuyén Long An lan 2)

Tinh chat 215. Cho hinh binh hanh ABCD, duong tron ngoai tiép tam gidc ABC cdt duong
thang AD,CD tai diém thit hai E, F. Khi dé tam gidc DCE, FAD cdn tai C, A.
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Ta c6 ABCE la hinh thang ma néi tiép nén la hinh thang cén, do dé CE = BA= CD hay tam
gidc DCE can tai C. Tuong tu tam gidc FAD can tai A.

Bai tap 240. Cho hinh binh hanh ABCD, dudng tron ngoai tiép tam gidc ABC cdt duong

e . e p . 4 8 . e . . .
thang AD,CD tai diéem thu hai E(4; 8)’F(_§;§)' Duong thang qua C vuong goc AD co
phuong trinh d : x+3y—18 = 0. Tim toa dj cdc dinh ctia hinh binh hanh ABCD.

Diém D doi xiing voi E qua d suy ra D(2;2). Puong thang CD di qua D, F suyraCD: x—7y+12 =
0. Toa do C la nghiém ctia hé

x—=7y+12=0
= C(9;3).

x+3y—-18=0

buong thang CB qua C song song véi DE nén CB :3x — y — 24 = 0. Puong tron ngoai tiép tam gidc
CEF co phuong trinh (CEF) : (x —4)? + (y —3)? = 25. Toa do B la nghiém cua hé

3x—y—-24=0
= B(8;0).

(x—4)2+(y-3)2=25
Ta c6 AB = DC suy ra A(1;-1).
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Tinh chat 216. Cho tam gidc ABC ni tiép duong tron (I). Cdc tiép tuyén ciia duong tron
(I) tai A va B cdt nhau tai M, duong thang qua M song song véi BC cdt duong tron tai D va
E sao cho D nam gitia M va E, cdt canh AC tai K. Khi do

1. M, A,K,I,B nam trén mot duong tron.
2. K la trung diém DE.

3. Goi N la trung diém AB. Ta c6 tit gidc DNIE néi tiép suy ra NA la phan gidc clia
/ZDNE.

Bai tap 241. Trong mat phdng vdi hé toa do Oxy cho tam gidc ABC ndi tiép duong tron (I)
c6 phuong trinh duong thang AB :3x -y —3 = 0. Cdc tiép tuyén ctia duong tron (I) tai A va
B cdt nhau tai M, duong thang qua M song song vdi BC cat duong tron tai D (0;1) va E sao
cho D nam gitia M va E, cdt canh AC tai K (4;1). Xdc dinh toa dé cdc dinh cia tam gidc ABC
biét dinh A c6 tung do duong.

Tinh chdt217. 1. IA=IK.

—_—

2. KA=-10KM.

3.
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Bai tap 242. Cho hinh vuéng ABCD c6 A€ x—y =0. Goi M, N la diém thudc canh BC,CD

]- .2 2 3 3 N . A2 ]-3 4 N . o A2 2 .

sao choBM =CN = §BC. Gia SL”(_E; E) la trung diém AN, K(—g; _E) la giao diém cua hai
duong thang AM, BN. Tim toa do cdc dinh hinh vuéng ABCD, biét A c6 hoanh dé duong.

( Tran Phii - Pa Nang)

Tinh chit 218.

Baitap 243. 1. Cho hinh chit nhdt ABCD, hinh chiéu vuéng goc ciia A lén BD la
12 .2 . .2 2 Y A S .2
H(_E; E)' biém M(0;-1) la trung diéem cua canh BC va N(E;_E) la trung diém HD.
Tim toa do cdc dinh cua hinh chit nhdt.

2. Cho hinh thang can ABCD c6 AD | BC,AB =BC,AD=7,AC:x-3y-3=0,B(1;1). Biét
M(-2;5) thudc duong thcfng AD. Tim toa do diém D.

(HSG Ba Ria-Viing Tau)

Tinh chit 219. Ha CD L AB. Khi dé
1. MD= MK.

2. DK1AI
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Bai tap 244. Cho tam gidc ABC noi tiép duong tron tam I, co M(0;-2) la trung diém
BC.K(2;2) la hinh chiéu vuéng goc ctia B lén duong thang AC. Biét Al : x+1=0,xg <0 tim
toa dé cdc dinh ctia tam gidc ABC.

Ha CD vudng goc véi AB. Tinh chat quen thuoc hay dung la DK LA

Tinh chét 220. Ha EF vuéng géc CD. Khi dé
1. tam gidc DLE vudng cdn tai L hay / ADE = 45°,

2. AB=EK.
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Bai tap 245. Cho hinh chii nhédt ABCD c6 AD : x -2y +3 = 0. Trén duong thang qua B va
vuong goc AC ldy diém E sao cho BE = AC (D, E khdc phia AC). Xdc dinh toa do cdc dinh
ctia hinh chit nhdt ABCD biét E(2;-5), duong thang AB di qua F(4;—4) va diém B ¢6 hoanh
do duong.

(S6 Bdc Giang)

Tinh chét 221. Cho tam gidc ABC néi tiép duong tron (I). Tiép tuyén tai A song song vei
duong thang BC va cdt tiép tuyén tai B & diéem M. Puong thang CM cdat duong tron (I) tai
D va duong thang BD cdt AM tai E. Khi do

1. Tam gidac ABC cdn tai A.

2. E la trung diém MA.

Group: www.facebook.com/groups/moingaymottinhchat/ 207



1. Taco MALAI suy ra AILBC suy ra tam gidc ABC can tai A.

2. Goi N la trung diém AC. Tam gidc AMB cdn tai M ¢c6 /MAB = /ACB do d6 AAMB ~ ABAC.
Mt khdc CM la duong doi trung ctia tam gidc ACB suy ra /MBD = /BCD = /NCD. Suy ra
BD la trung tuyén ctia tam gidc MBA. Hay E la trung diém MA.

Nhan xét: Cdc em xem lai bai duong doi trung dé chiing minh lai /BCD = /NCA.

Bai tap 246. Cho tam gidc ABC c6 B(~6;—4) néi tiép duong tron (I). Tiép tuyén tai A song
song véi duong thang BC v cdt tiép tuyén tai B & diém M(12;2). Puong thang CM cdt duong
tron (I) tai D va duong thd?ngBD cdt AM tai E(3;5). Tim toa do A,C.

biém A doi xiing M qua E suy ra A(—6;8). Puong thang M1 la trung tric AB suyra M1 : y—2 = 0.
Puong tron ngoai tiép tam gidc MAB c6 phuong trinh (MAB) : (x—2)%+ (y—2)2 =100. Toa do I la
nghiém ctia hé

y—2=0
= I(-8;2).
(x=2)2+(y-2)2=100

buong thang BC di qua B song song véi MA nén BC : x+3y+18 = 0. Puong thang Al : 3x— y+26 = 0.
Toa do P trung diém BC la nghiém ctia hé

=>P(——;——).

x+3y+18=0 48 14
3x—y+26=0 59

.2 2. . . 66 8
Diem C doi xung voi B qua P nén C(_E; _E)'
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Nhan xét: Bai nay ta cé thé' khong dung tinh chat E la trung diém M A, chi can sii dung MA =
MB la dugc. Thdt vy duong thang MA di qua E va M nén MA: x+3y—18=0. Goi A(18 —3a;a) ta
cO MA= MB suyra

A(-6;8)
A(30;—4) loaido M nam giiia AvaE

Véin dung tinh chdt trén ta cé bai nhu sau

Bai tap 247. Cho tam gidc ABC c6 B(~6;—4) néi tiép duong tron (I). Tiép tuyén tai A song
song véi duong thang BC v cdt tiép tuyén tai B 6 diém M(12;2). Puong thang CM cdt duong
tron (I) tai D(-2;0). Tim toa do A, C.

(Vo Quang Man)

buong thd?ng BD:x-y+2=0. GoiE(a;a+?2), theo tinh chdr trén ta cé E la trung diém AM suy
A(-6;8)

ra A2a-12;2a+2), taco MA= MB suy ra
A(6;20)

* A(6;20)
buong thang Al di qua A va vuéng géc AM nén Al : x -3y +54 = 0. Duong thang BI di qua

B va vuong goc BM nén BI:3x+y+22=0. Toa do I la nghiém ctia hé

x—=3y+54=0
= [(-12;14).
3x+y+22=0

Kiém tra IA # ID nén loai.

* A(-6;8)
Puong thang Al di qua A va vudng goc AM nén Al : 3x — y+26 = 0. Puong thang BI di qua

B va vuong goc BM nén BI:3x+y+22=0. Toa do I la nghiém ctia hé

3x—y+26=0
= I1(-8;2).
3x+y+22=0

Kiém tra 1A = ID nén théa. Puong thang BC di qua B song song véi MA nén BC: x+3y+18 =
0. Puong thang Al :3x—y+26 =0. Toa dé P trung diém BC la nghiém ciia hé

X+3y+18=0 48 14
= P

3x—y+26=0 5 5
.2 2o . .. . 66 8
Diem C dozang Vol B qua P nen C(_E;_g)'

Tinh chit 222. Cho tam gidc ABC c6 tam dudng tron noi tiép 1. Ké duong kinh AD ciia
duong tron ngoai tiép tam gidc ABC. Ké BI cat duong tron ngoai tiép tam gidc ABC tai E.
buong thang AE cat duong thang DC tai K. Khi do tii gidc AICK ngoai tiép duong tron tam
I8
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Ta co tam gidc ACK vubng tai C ma EA=EC suyraEA= EC = EK. mdtkhdctaco EA=EI = EC
do do tit gidc AICK ngoai tiép duong tron tam E.

Bai tap 248. Cho tam gidc ABC c6 tam duong tron noi tiép I. Ké duong kinh AD ctia duong
tron ngoai tiép tam gidc ABC. Ké BI cdt duong tron ngoai tiép tam gidc ABC tai E. Puong
thang AE cdt duong thang DC tai K. Biét 1(30;-5), C(40;—15), K(60; —5) tim toa dé cdc dinh
A, B.

(Vo Quang Man)

Duong tron ngoai tiép tam gidc ICK c¢6 phuong trinh (ICK) : (x —45)2 + y* = 250 suy ra tam
E(45;0). Piém A doi xiing v6i K qua E suy ra A(30;5). Puong thang IE : x—3y—45 = 0. Puong thang
AC:2x +y—65 = 0. Puong thang AB doi xiing véi AC qua Al nén AB:2x—y—55=0. Toa do B la
nghiém ctia hé

x—3y—-45=0

= B(24;-7).
2x—y-55=0

Bai tap 249. Cho tam gidc ABC c6 tam duong tron noi tiép 1. Ké duong kinh AD ctia duong
tron ngoai tiep tam gidc ABC. Ké BI cat duong tron ngoai tiép tam gidc ABC tai E. Puong
thang AE cdt duong thang DC tai K. Biét 1(60;—30), C(70; —40), K (150;0) tim toa do cdc dinh
A, B.

(Vo Quang Man)
Ddp sb A(50;0), B(56;—33).
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Bai tap 250. Cho tam gidc ABC ¢ tam duong tron noi tiép 1. Ké duong kinh AD ciia duong
tron ngoai tiép tam gidc ABC. Ké BI cdt duong tron ngoai tiép tam gidc ABC tai E. Puong
thang AE cdat duong thang DC tai K. Biét 1(40;0), C(30;10), K(~50;—30) tim toa do cdc dinh
A, B.

(Vo Quang Man)
Ddp s6 A(120;—240), B(41;30).

Dbuong tron ngoai tiép tam gidc ICK c6 phuong trinh (ICK) : (x —35)2 + (y + 135)2 = 18250. Do
dé tam E(35;-135). Diém A doi xiing véi K qua E suy ra A(120;-240). Puong thang IE : 27x -
y—1080 = 0. Puong thang AC : 8x +3y — 240 = 0. Puong thang AB doi xiing véi AC qua Al nén
AB:41x+12y—2040 = 0. Toa d6 B la nghiém cua hé

27x—y—1080

= B(41;30).
41x+12y—-2040=0

[ Tinh chit 223.

Bai tap 251. Cho tam gidc ABC nhon c6 AE,CF la duong cao. M la trung diém AC. Puong
tron ngoai tiép tam gidc BEF c6 phuong trinh (BEF) : (x—2)%+ y> =5, AC =4y/5,M € x+3 =
0,A€ x+2y—7=0. Tim toa do diém A.

(Chuyén Nguyén Trdi- Hdi Duong lan 3)

Tinh chdt224. 1. EFLAC.

20 AE=3EFE
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, [N , 1 A , s — A . - DS o« A7
Cach 1 dung vecto Ta co EB = gED, phdan tich AE, EF thong qua hai vecto AD, AB r0i kiém tra
lai AE.EF =0 suy ra EF LAC.

. < X - S
Cach 2 dung dong dang Ha CHLAB, ddat CH = a suy ra AH = 3a, AC = a\/10, AF = 5% AE =

AE AH _

1 1 v10 . N
—EC=-AC=a——- dodo AF.AH = AE.AC hay AAEF ~ AAHC suyra EF1 AE va — = — =3.
3 4 4 EF HC

\ o A N A . 2 1 o « A2 2
Bai tap 252. Cho hinh thang vuong ABCD tai A,D thoa AB = AD = gCD. Giao diem cua
AC,BD la E(3;-3) diém F(5;-9) thudc canh AB sao cho AF =5FB. Tim toa dé diém D, biét A
co tung do am.

(Chuyén Vinh lan 2)

Puong thang AE di qua E vuong goc EF nén AE: x—3y—12 = 0. Goi A(3a+12;a), ta cé AE = 3EF
A(—15;-9)

. Duong thang AD di qua A vuéng géc AF nén AD: x+15 = 0. Goi D(~15; b),
A21;3) loai & & 9 &8 )

suyra

D(-15;15)

. 6
taco AD = -AF suyra . . .
5 y [ D(-15;-33) loaido D,E khac phia AF

Tinh chit 225. Goi E la trung diém AD. Khi d6 IE = 3EH.
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Ta co TH la duong trung binh ctia tam gidc AMC, ma IELHE vaCD1MD nén AHEI ~ AMDC
HE MD 1
suyra—=——=-.
EI DC 3

Bai tap 253. Cho hinh chii nhdt ABCD c6 AB < 3AD ndi tiép duong tron (C) : x2+y>+y—21 =

. < a . 1 . . e % 13 2
0. Goi M la diém trén canh AD sao cho DM = gAB va H la trung diéem AM. Biet H(—E; —5)
va A co toa do nguyén, tim toa do cdc dinh cua hinh chit nhdt ABCD.

(Chuyén Quéc Hoc lan 2)

Ta co I( 1) HE ! HI,EI ’ HI rey
ucol0;—=),HE=——HI,EI=——HI suyra 19 13
2 v 10 v 10 v E(——;——
100 10
19 13 C o s 2 . p . N e . PO
. E(_ﬁ ; —1—0) khi do duong thang AD di qua H, E cat duong tron tai diem khong nguyén nén
loai.

o E(—2;0) khi dé duong thang AD di qua H,E nén cé phuong trinh AD : 4x— y+8 = 0. Toa d6
A, D la nghiém cua hé

4x—y+8=0 A(-3;-4),D(~1;4)
= S ~ N :
xX2+y2+y-21=0 A(-1;4),D(-3;-4) loaido E nam giua A va H

buong thang AB di qua A va vuong géc AD nén AB: x+4y+19=0. Toa do B la nghiém clia
hé

xX+4y+19=0
= B(1;-5).
+y2+y-21=0

Ta c6 AB=DC suy ra C(3;3).
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Tinh chdt226. 1. AQ= AH= AP.

1—

2. IG==IH.
2]

Bai tap 254. Cho tam gidc ABC nhon ndi tiép duong tron (I), cdc duong cao BE,CF cdt

N ~ o o« A2 -, . 21 7 2 .
duong tron (I) tai diem thu hai P(?; E)’ Q(1;3). Trung tuyen AM :3x—y—6=0. Tim toa do
cdc dinh A, B, C.

Puong trung triic PQ co phuong trinh 2x — y—3 =0. Toa do A la nghiém ctia hé

2x—-y—-3=0
= A(3;3).
3x—y—-6=0

DPuong tron ngoai tiep tam gidc ABC chinh la duong tron ngoai tiép tam gidc APQ do doé (ABC) :

. L - . = 1= > . . .
(x—2)2+(y—1)?=5do do toa dé tam 1(2;1). Mdt khdc ta co IG = gIH nén H nam trén duong d la
vi tu ctia duong trung tuyén AM tam I do dé d :3x— y—8=0. Goi H(a;3a—8), ta c6 AH = AP suyra

H(3;1)

21 23 . s NP . .. % i .
H (E; ?) loai vi H nam ngoai duong tron ngoai tiep tam gidc ABC.

Puong thang HP : x -3y = 0. Do dé toa d6 B la nghiém ciia hé

x-3y=0
= B(0;0).
{(x2)2+(y1)25

214 Facebook: V6 Quang Man



buong thang HQ: x+ y—4 = 0. Do dé toa do C la nghiém ctia hé

xX+y—4=0
= C(4;0).
{(x2)2+(y1)25

Tinh chét 227. Cho tam gidc ABC, tiép tuyén tai A ctia dudng tron ngoai tiép tam gidc ABC
DB AB

cdt duong thang BC tai D. Khi dé — = (==)°.
DC “AC

DB DA AB d,DB_DB DA AB)Z

Ta c6 ADBA~ADAC suyra— = —=—.Dodo — =—.—=(-—
DA DC AC DC DA DC “AC
Nhan xét: duong thang AD dudc goi la duong doi trung ngodi dinh A ctia tam gidc ABC.

Bai tap 255. Cho tam gidc ABC co AB =2AC, B(1;2),C(-2;5). Biét tiép tuyén tai A clia duong
tron ngoai tiép tam gidc ABC di qua M(3;2), tim toa dé diém A.

= l— N e . P N
Ta co DB = ZDC suy ra D(2;1). Puong thang AM dia qua D, N nén co phuong trinh AM : x—y—

A(0;-1)

. . AB 1 ...
1=0. Goi A(a;a—-1) su dung — = - giai ra ta dugc
AC 2 A(4;3)

Tinh chat228. 1. B,E,F thing hang.

2. EC=EI

3.
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Bai tap 256. Cho hinh vuéng ABCD tam I. Piém M trén canh AB sao cho AB = 3AM. Puong

thang qua D vudng goc IM cdt AC tai E(? ; —2) va diém F(4;-3) la giao diém clia duong

thang IM va CD. Xdc dinh toa do cdc dinh ctia hinh vuéng, biét C c6 hoanh do nguyén.
(Nhomtoan lan 7)

Tinh chit 229.
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Bai tap 257. Cho tam gidc ABC biét A(2;—14), H(—26;—-10); J(—2;—6) lan luot la truc tdm va
tam duong tron noi tiép tam gidc. Tim toa dé cdc dinh B, C.

Tinh chit 230. Z ABD = 90°.

Bai tap 258. Cho hinh binh hanh ABCD co tam I(2v/3-2;5), BC = 2AB, /BAD = 60°.E(-2;9)
la diém doi xiing clia A qua B. Tim toa dé cdc dinh ABCD, biét A c6 hoanh dé am.
(S0 Thanh Hoa)

Tinh chat231. Cho hinh vuong ABCD.E la diém thudc canh BC. Puong thang qua B vuong
g6c vdi DE cdt DE, DC tai H va K. Khi do

1. tit gidc HECK ndi tiép.

2. A,B,H,C,D noi tiép duong tron tam I.
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Ta c6 Z/EHK = Z/ECK =90° do dé tit gidc HECK néi tiep duong tron duong kinh EK.

Bai tap 259. Cho hinh vuéng ABCD.E(2;1) la diém thudc canh BC. Puong thang qua B
vuoéng goc v6i DE cat DE, DC tai H va K(5;—2). Tim toa do cdc dinh ciia hinh vuéng ABCD
biét CH:7x—y—16 =0 va H c6 tung do duong.

(Pinh Héa lan 3)

. . . . . . 1 R . .
Duong tron duong kinh HC co phuong trinh (HC) : (x— g) +(y+ 5)2 = 2 Toa do H,C la nghiém

7x-y-16=0 C(2;-2)
. 7)+( +1)2_9 = H62_34
2 TS ES 25’ 25

cua hé

buong thang BC di quaE,C nén BC : x—2 = 0. Puong thang KH di qua K, H nén KH : 4x+3y—14 =
0. Toa dé B la nghiém cua hé

x—-2=0
= B(2;2).
4x+3y—-14=0

Puon thang BA di qua B vudng géc vdi BC nén BA: y—2=0. Goi A(a;2). Ta c6 AB = BC suy ra

A(—2;2)
A6;2) loaivi A K cung phia BC

Ta ¢6 AD = BC suy ra D(—2;-2).

Tinh chat 232.
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Bai tap 260. Trong mdt phdng véi hé toa do Oxy cho hinh chit nhdt ABCD c6 dién tich bang
16 va diém M (4;7) la trung diém ciia canh BC. Puong tron ngoai tiép tam gidc MCD cdt

. . e R 6 13 > N . z .
duong cheo AC tai diem F (E; E)’ dinh D thuoc duong thang (d) : x+ y—3 = 0. Xac dinh toa
do cdc dinh ctia hinh chit nhdt biét dinh C c6 hoanh do la so nguyén duong.

Tinh chit 233.
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Bai tap 261. Cho tam gidc ABC nhon noi tiép duong tron (I) va cé truc tdm H.D la diém
bat ky trén cung nhé BC.E la diém doi xung clia D qua AC. Puong thang EH cdt AC tai F.
Dwfingthci?ngAD cat CH tai K. Biét AC: xX+y—-1=0,FK:6x-8y—-13=0,y4>0,E€ x—6y=0.
Tim toa do cdc dinh cua tam gidc ABC.

Tinh ch4t234. Cho i gidc ABCD ndi tiép duong tron. Trén cdc tia BC, DC ldy cdc diém E, F
sao cho BE = AD, DF = AB. Dung hinh binh hanh BADK khi do

1. KELKF.

2. Goi M la trung diém EF ta c6 MBLMD.

1. Tac6 /KBE+/ABC+ /ACD+ /EDK =360°-2/A suyra /KBE+ /EDK = 180° -2/ A do do
/FKD+ /BKE=90"/A= /BKD hay /ZFKE =90°.

2. GoiPQla trungdié?n cuaKE,KF. Ta cé cdc tam gidc EBK, FDK can tai B,D nén BP1EK,DQLFK
do dé BP,DQ la dudng trung binh ctia tam gidc KEF nén BP,DQ di qua trung diém M clia
EF hay BM1LMD.

Bai tap 262. Cho ti gidc ABCD ndi tiép duong tron cé B(-7;-5). Trén cdc tia BC, DC ldy cdc
.2 . % 24 23 14 57

diém E, F sao cho BE = AD,DF = AB. BzetE(—?;—?),F(?;—g),D ex—y-1=0. Tim toa

do A,C,D.

(VTED off lan 6)

Trung diém M cia EF c6 toa do M(~1;-8). Puong thang MD di qua M vuéng géc véi BM nén
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MD:2x-y-6=0. Toa dd D la nghiém cua hé

2x—y—-6=0
= D(5;4).
x-y—-1=0

Puong thang BE:2x—11y—41=0,DF: 7x— y—31=0. Toa do C la nghiém ctia hé

2x—-11y-41=0
= C(4;-3).

7x—y-31=0

buong thang FK di qua F vuéng goc DM nén FK : x+2y+20 = 0. Tuong t EK : 2x— y+5=0. Toa
dé K la nghiém cua hé

xX+2y+20=0
= K(-6;-7).

2x—y+5=0

Ta co BADK la hinh binh hanh suy ra A(4;6).

[ Tinh chit 235.

Bai tap 263. Cho hinh binh hanh ABCD c6 tém 1(1;-2). Cdc diém M, N la hinh chiéu vuéng

goc ctia A lén BC,CD, G(g : %) la trong tam tam gidc AMN.E(10;6) thudc duong thci?ng AG va

F(9;-1) thuoc duong thd?ng MN. Tim toa do cdc diém A, B,C, D biét M ¢é tung do bé hon 2.
(VTED offlan 5)

Tinh chit 236. HMLDN.
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D

P P = 2= 1= —
Tt giac ABCD ndi tiep suy ra HA.HC = HB.HD hay HM1DN. Ta co HM = gHA+ gHB,DN:

_ _ , > ——> 1 _ _ 1
HN-HD. Dodo HM.DN = §(2HA.HN— HB.HD) = 5(—HA.HC+ HB.HD) =0

Bai tap 264. Trong mdt phdang toa do Oxy, cho tii gidc ABCD néi tiép cé hai duong chéo
. . L . B 1

AC va BD vuong goc voi nhau tai H(1;-1). Goi M la diém trén canh AB sao cho AM = gAB
. 1 . .2 N o A3 s o2

va N(_E; -1) la trung diém cua HC. Tim toa do cdc diém A, B, C biet rang D(1;4) va diéem M

nam trén duong thang d:3x+y—11=0.
(Vted lan 21)

Puong thang HM di qua H va vuéng goc DN nén HM :3x+10y+7 = 0. Toa dé M la nghiém
cua hé

3x+10y+7=0 13
= M(—;-2).
3x+y-11=0 3

buong thang HN: y+1=0,HD : x—1 = 0. Goi A(a;-1), B(1;b), diém M chia doan AB theo ty so
2a+1 b-2_ 13 . |a=6 A(6;-1) o
;——) = (—;-2) do do suy ra .TacoN la

3 3 3 b=—4 B(1;-4)

1 ~
k= - suy ra toa do M(

trung diém HC suy ra C(—2;-1).

Tinh chit 237. Goi K la tam ngoai tiép tam gidc DBE, khi dé EK LAH.
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Tinh chat kinh dién, xem lai trong tdp 1.

Bai tap 265. Trong mdt phang toa do Oxy , cho hinh chit nhdt ABCD. Goi E la diém doi
xiing ctia D qua A va H la hinh chiéu vuong goc ciia D 1én duong thang BE. Puong tron
ngoai tiép tam gidc BDE c6 phuong trinh (x—4)% + (y — 1)? = 25, duong thang AH c6 phuong
trinh 3x — 4y —17 = 0. Xdc dinh toa dé cdc dinh ctia hinh chit nhdt ABCD, biét E c6 tung do
am va A co tung do duong.

(Vo Quang Man)

Toa dé tdm K, duong tron ngoai tiép tam gidc DBE la K(4;1).Puong thang KE di qua K vudng
goc AH nén KE:4x+3y—19=0. Toa do E la nghiém ctia hé

E(7;-3)
EQ;5) loai

4x+3y—-19=0
(x—4)?2+(y-1?%=25

. 3a—-17 . . 3a-5 -
Goi A(a; ) do A la trung diém DE suy ra D(2a— 14; T). ViDe (x—-4)?+(y-1)*=25nén
thé vao gidi ra ta duoc

a="17 A(7;1)
79 = 79 47 L
a=— A(—;——) loai
25 25 25 ’

biém D doi xiing véi E qua A suy ra D(7;5). Puong thang AB di qua A,K nén AB:y—1=0. Toa B
la nghiém cua hé

B(-1;1)
B(9;1)

C(-1;5)
C(9;5

y—1=0
(x—4)?2+(y-1?%=25

Tinh chit 238.
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Bai tap 266. Cho hinh vuéng ABCD tam I.M(0;3) la trung diém AB.J(1;0) la trung diém CI.
Tim toa dé cdc dinh ctia hinh vuéng biét D€ x—y+1=0.
(Chuyén Thdi Nguyén lan 2)

Tinh chét 239. Goi K la trung diém AH. Khi dé

1. AK = IM.

2. KELEM,KF1FM.
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Bai tap 267. Cho tam gidc ABC ndi tiép duong tron tam I1(3;3). Cdc duong cao AD, BE,CF
cdt nhau tai H. Duong thcfng EF cdt duong thd?ng AD tai P(2; g). Goi M(3;2) la trung diém
cua BC. Tim toa do cdc dinh ctia tam gidc ABC.

(Tran Cong Hung)

Cach 1 dung truc dang phueng Puong thing AD di qua P va song song voi IM nén AD :
x—2=0. Goi K(2;a), ta c6 duong tron ngoai tiép tu gidc AFHE la duong tron tdm K bdn kinh IM
nén co phuong trinh (x—2)? + (y — a)*> = 1. Buong tron duong kinh KM c6 phuong trinh (KM) : (x—

5 a+2., 1+@2-a)? L c ) .
E)2+(y— 5 )2 = CZD" poas duong thang EF co6 phuong trinh EF : x+(2-a)y+a*—2a-3 = 0.
N 2 11 a= 4 . K(2;4) < — e
DPuong thang EF di qua P suyraaz—?a+6:03uym 3 .Dodo 3 ,VIAK=1IM nén
a=- ;-
2 2
A(2;5)
AR 5) .
, 2 2 2 N
Cach 2 tuyét chiéu, dung cuc va doi cwc hay hang diém diéu hoa
[ Tinh chat 240. KPKD = KH? = KA? = IM2. ]
Duong thang AD di qua P va song song v6i IM nén AD : x—2 = 0,AD : y = 2. Suy ra toa do
. K24 . A(2;5)
D(2;2). Chtiy KPKD = KQ.KM = KE* = IM? suy ra » 3) , UVl AK = IM nén n 5) :
"2 )

Nhdn xét:

e Tinh chat trén la hé qud ctia dinh Iy Brocard. Ta c6 (A, H,P.D) = —1. suy ra KPKD = KH? =
KA?.

o Theo quan niém cuc va doi cuc. Xét duong tron tam K bdn kinh K A. Vi duong doi cuc clia M
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la EF di qua P nén duong doi cuc ctia P ciing di qua M do dé duong doi cuc ciia P la duong
thang qua M vudng géc vdi KP, tiic la duong thang BC.

0 Z AH AP
Tinh chat241. —=2—

PD’

Cach 1 Goi H' la diém doi xiing ctia H qua BC. Ta c6 /FPH = /FAP+/AFP = / ACF+/FCB =

PP A i 4 . .. . AH AP AH
/ACB=/AH'Bdodo tugiac BEPH' noitiepdodo AF.AB=APAH'. Thatvdy — =2— & =
AP AH AP Hp po-

o -——="" o AH.AD = APAH'. diéu nay diing do AF.AB = AH.AD.
PD  AH' AD

Cach 2
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Qua D ké duong thang song song vi AB cdt CF,EF tai K, L. Chii y FC la phdn gidc / DFE do
SAH _AF _ AF _ AP
HD DK "DL "PD’

Bai tap 268. Cho tam gidc ABC cdc duong cao AD, BE,CF cdt nhau tai H. Puong thang EF
Z N g . 7 . N o A2 2 A - 2 2
cat duong thang AD tai P(2; 5). Goi M (3;2) la trung diém cua BC. Tim toa do cdc dinh cua

tam gidc ABC, biét A(2;5).
(Vo Quang Man)

Tinh chit 242. Cho hinh chii nhdt ABCD, trén cdc canh AB, BC ldy diém E, F sao cho AE =
BEAF,DE cdt nhau tai K. Gid st CK cdt AE tai H. Khi do

1. AF1DE.
, EH _AE
" EA  AB’
2 N g A ~ 4. < o , FG EH AE
3. Qua D ke duong thang vuong goc voi CK cat BF tai G, taco — = — = —.
FB EA AB
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1. AADE = ABAF suyra /ZEAK + ZAEK = Z/ADE + ZAED =90° hay AF1DE.

2. Ti gidc FKDC ndi tiép suy ra ZFKC = /FDC. Qua A ké duong thang vuéng goc vii AK

EK BF AE
¢ . P AT AR AR ,EH EK BF
cat CH tqi P. Ta ¢c6 APAK ~ AFCD, suyral 485 4B AB Do dé — = — = — hay
_ HA AP CF

AK~ CD
EH AE
EA AB’
FG EH AE
3. AGDC=AHCB suyraCG=BH suyra—=—=—.
FB EA AB

Nhdn xét: y 3. ta cé thé diing vecto, tifc phdn tich CK, DG theo cdc vecto co s CB, CD. Pdy la y
tudng co bdn nhdt ma ai ciing can phdi nghi dau tién dé gidi quyét nhiing yéu to vuéng goc.

Tinh chit 243. Puong tron Euler FK LFM.
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Bai tap 269. Trong mdt phdng vdi hé truc toa do Oxy cho tam gidc ABC c6 cdc duong cao
AD,BE,CF va H la truc tam tam gidac ABC. Goi K, M la trung diém ctia AH, BC. Phuong
trinh duong thang FK : 8x—6y—1 =0 va diém M nam trén duong thang d : 6x+8y +13 = 0.
Tim toa do truc tam H biét A0;1).

(deé 3 ctia Poan Tri Diing)

Ta c6 hai duong thang FK vuéng goc véi d nén FM = d. Do dé toa do F la nghiém citia hé

8x—-6y-1=0 7 11
=>F(——;——).
6x+8y+13=0 10° 10

buong thang FH di qua F va vudng goc FA nén FH: x+3y+4 = 0. Goi H(-3a—4;a) do do trung

e 3a+4 a+1
diem K (- ;T

A X N « P2 4
). ViK€ 8x—6y—1=0 nén the vao giai du’(ch(O;—g).

Tinh chit 244. Goi E giao diém ciia MN va AH. Khi d6

S . A2 < 1
1. M la trung diem NE va HE = EHA'

2. BELEM.
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/v'

1. Goi D la trung diém HC suy ra M la trung diém ctia HD va ND la duong trung binh tam
. . . .2 . 1
gidc AHC hay ND || HE do do M la trung diém NE va HE = EHA'

.| HA=2DN . L .
2. Taco suyra AHAD ~ ADNM do do /HAD = ZMND hay tu giac AEDN ma
HD=2DM

1t gidc BAND noi tiép suy ra tii gidc ABEN noi tiép hay BELEM.

Bai tap 270. Cho tam gidc ABC vudng tai A co duong cao AH.M(1;1) la diém thuoc canh

3. .. .2 .2 . N
HC sao choCM =3HM.N(2; 5) la trung diém AC. Biet Be 4x+6y—7=0, fim toa do cac diem
A,B,C.

(Tran Hung)

. A2 X - X 1 N e ~ A - A
Diem E doi xung voi M qua N suy ra E(0; 5) Duong thang qua EB qua B va vuong goc EM nén
EB:4x+2y—1=0. Toa dé B la nghiém cua hé

4x+2y—-1=0 13
= B(—=;-).
4x+6y—-7=0 22

buong thang BM : x +3y —4 = 0. Buong thang EH di qua E vuéng goc MB nén EH :6x—2y+1=0.
Toa do H la nghiém cua hé
6x-2y+1=0 15

= H(=-).
x+3y—-4=0 44

— — 3 11
ViEA=3EH suyra A(Z;Z)'
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Tinh chét 245. Cho tam gidc ABC vuong tai A, c6 duong cao AH.D la diém bat ky sao cho
HA= HD. Goi E, F lan luot la trung diém ctia DB, DC. Khi d6 bon diém H, E, F, D ndi tiép.

Goi K la giao diém ciia EF va HD. Khi dé EF la duong trung binh ciia tam gidc BDC nén K
HD®* HA* HB.HC
4 4

la trung diém HD. Ta c6 KH.KD = = KE.KF do dé bon diém H,E,F,D noi

tiép.
Cach 2

D!

Goi D' la diém doi xving clia D qua H. Ta c6 HB.HC = HA? = HD.HD' do dé bon diém D, B,D',C
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Ae L oA N N - - . A 2 X 1 . X o A2 N o A2
noi tiep duong tron. Xet phep vi tu tam D ty so k = 5 suyra bien ba diém {B,D’,C} thanh ba diém
{E, H,F} do dé6 bon diém H, E, F, D noi tiép.

Bai tap 271.

Tinh chit 246. Cho hinh binh hanh ABCD véi diém M ném trong hinh binh hanh sao cho
/MAB = /MCB. Dung hinh hanh DCME. Khi dé tit gidc DEAM ndi tiép.

Ta co6 /ZMAB = /MCB & /DAM = /DCM. Ma DEMC la hinh binh hanh do do /DEM =
/DAM hay ti gidc DEAM ni tiép.

Bai tap 272. Trong mdt phang toa dé Oxy, cho hinh binh hanh ABCD c6 D(-7;0) va diém M
nam trong hinh binh hanh sao cho /M AB = / MCB. Biét rang phuong trinh MB : x+y—2=0
va MC:2x—y—1=0, diém A c6 tung dé I6n hon 2 va thudc duong thang d : y —3x =0. Tim
toa do cdc diém A, B, C.

(Vted lan 22)

Toa dé M la nghiém cua hé

2x-y—-1=0
= M(1; D).
x+y—-2=0

Ap dung tinh chdt ti gidc DEAM néi tiép nén (MA; MD) = (MB; MC) Suy ra phuong trinh duong
AM:x—-5y+4=0

thang MA la .
AM :11x+23y—34=0

e AM:x-5y+4=0.
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. N a - |x-5y+4=0
Toa do A la nghiem cua he = A(.
y—3x=0

e AM:11x+23y—-34=0.

N . o . ]x-3y-9=0
Toa do A la nghiem cua he = A().
y—3x=0

Tinh chat 247. Cho ti; gidac ABCD c6 hai duong chéo AC,BD cdt nhau tail. Goi H,K la truc
tam tam gidc AID, BIC va M, N la trung diém ctia AB,CD. Khi d6 MNLHK.

Cach 1 dung truc dang phuong
Cdch 2 diing vecto cd ban ai ciing nghi dén

, — e — . — ]_ —_— — , — ——> —_— e —— » . .
Ta co HK = IK - IH va MN = E(AD+BC). Do do HK.MN = IK.AD — IH.BC. Mat khac ta co

IK = BC|cotZBIC|;IH = AD|cotZAID|. Chii y (IK,AD) = (IH,BC) do dé IK.AD = IH.BC suy ra
IK.AD-TH.BC=0=HK.MN suyra MN1HK.

Bai tap 273.

Tinh chit 248. AK Ia duong doi trung ma ti¢ gidc BFEC noi tiép do dé AK di qua trung
diém D ciia EF.
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Bai tap 274. Cho tam gidc ABC noi tiép duong tron tam I vale5x+2y—1=0 c6 hai duong
cao BE va CF. Tiép tuyén tai B va C clia duong tron (I) cat nhau tai K, biét AK : 13x+9y+11 =
0,EF:4x-3y+23=0,BC:x—2y+2=0. Tim toa dd cdc dinh A, B, C.

Toa dé M la nghiém cuia hé

D(—E;—).

13x+9y+11=0 16 17
=
4x-3y+23=0 S

Goi M la trung diém BC, khi dé MD la trung truc EF do dé MD di qua D va vuéng goc EF nén
MD:3x+4y—4=0. Toa do M la nghiém ctia hé

3x+4y—-4=0
x—-2y+2=0

= M(0;1).

Puong thang MI di qua M vudng goc BC nén MI:2x+ y—1=0. Toa dé I la nghiém ciia hé

2x+y—-1=0
5x+2y—-1=0

= I(-1;3).

Puong thang 1A di qua I va vuong goc voi EF nén IA:3x+4y—9=0. Toa do A la nghiém ciia hé

3x+4y-9=0
= A(-5;6).

13x+9y+11=0

Duong tron ngoai tiép tam gidc ABC tam I, ban kinh IA nén (ABC) : (x+ 1)2 + (y —3)? = 25. Toa do
B,C la nghiém cua hé

B(—4;-1),C(4;3)
B(4;3),C(—4;-1)

(x+1D2+(y-3)%2=25
x—=2y+2=0
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Tinh ch4t249. 1. BC| DK.
2. BALBD, AKLDK.

3.

Bai tap 275. Cho tam gidc ABC néi tiép duong tron tam I. Puong cao tii A clia tam gidc
< N N o o A2 - . 1 1 18 . S o« A2 X P 2,0
ABC cat duong tron (I) tai diem thi hai K(?; _E)' Goi D(4;-3) la diém doi xung voi A qua
. 4 . N z .2 A
I va N(6; §) thudc duong thang BC, diem Be x+y+2=0. Tim toa do A, B, C.
(Nguyén Hué - Hué lan 1)

[ Tinh chét 250. Hai KHLCD, khidé HALHB. ]
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Bai tap 276. Cho hinh thang ABCD vudng tai A, B ¢6 AB = 4y/2,CD:3x—y—11=0.K la diém
trén canh AB sao cho AB = 4KB va KCLKD. Tim toa do cdc dinh ctia hinh thang, biét B c6
toa do nguyen.

Tinh chat 251. Cho tam gidc ABC vuong tai A co AH la duong cao, AD la phdn gidc trong,
AM la trung tuyén. Khi dé AH, AM ddng gidc, tiic AD la phdn gidc ctia /HAM.

Taco /BAH=/ACM = /MAC, ma AD la phan gidc /BAC nén AD cung la phdn gidc / HAM.

236 Facebook: V6 Quang Man



Bai tap 277. Cho tam gidc ABC vudng tai A c6 AH la duong cao, AD la phan gidc trong, AM

la trung tuyén. Biét H(5;5), AD : x— 7y +20 = 0, yg > 0 va duong thang AM di qua K(-10;5).
Tim toa do cdc dinh cua tam gidc ABC.

(S6 Ha Néi)

. Z. > N z 27 11 . z .
Goi H' doi xuing cua H qua duong thang AD suy ra H,(E; ?). buong thang AM di qua K, H'
nén AM:2x+11y—35=0. Toa dé A la nghiém ctia hé

= A(1;3).

x=7y+20=0
2x+11y-35=0

buong thang BC di qua H va vuéng goc AH nén BC:2x+ y—15=0. Toa dé M la nghiém ctia hé

2x+y—-15=0 13
= M(—;2).
2x+11y-35=0 -
. . B(4;7)
Goi B(b;15—-2b), taco MB = M A suy ra . =>C(9;-3).
B(9;-3) loai

Tinh chit 252.

Bai tap 278. Cho tam gidc ABC vuong tai A. Puong cao AH va duong trung tuyén BM ciia
. ¢ . g1 . . . e

tam giac ABC cat nhau tai I .Biet 1(5;2), AC:x-2y+5=0va G(—4;3) thuoc duong thang BC.

Tim toa do cdc dinh ctia tam gidc ABC.

(Dé 4 thaytuan)

A
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Phan tich Tinh bdt bién & ddy la gi? Chinh la yéu t6 trung diém. Qua I ta ké duong thing
song song voi AC cdt AB, BC tai D, E khi do I ciing la trung diém DE. Pén ddy ta thdy 6 bai todn
chua?

. 2 . .. . . 3a+5
Duong thang DE di qua I song song voi AC nén DE :3x—-6y+5 = 0. Goi D(a; ) suy ra
14 3a+5 N 2 . A Py . 15a+5
E(? -a;4 - 5 ), duong thang AD di qua D vuong goc voi AC nén DA:2x+y — . 0. Toa
x+y SEALY 15a—10 15a+65
A N P 2 A - - a— a—+ —_— — N . 2.
do A la nghiém cua hé 6 = A( ; ). Vi AL.GE =0 nén giadi ra ta
X—2y+5=0 15 30
A(5;5
duoc o) .
A(3;4)
Céch 2 diing hinh thuan tity
B
H
D ! £
G
M C

Puong thang DE di qua I song song vdi AC nén DE :3x—6y+5 = 0. Ha IF vudng goc véi AC. Ta
¢6 ADIF la hinh chit nhdt suy ra AIEF la hinh binh hanh, ma AILGE nén FELGE. Puong thang
IF di qua I vudng goc AC nén IF :6x+3y—20=0. Toa do F la nghiém cua hé

6x+3y—20=0 5 10
= F(z;—).
x=2y+5=0 33

o L > o . 7, 19,
DPuong tron ngoai tiép tam gidac FEG la duong tron duong kinh FG nén (FEG) : (x+ 6) +(y— E) =
145 . R A 2 A
TR Toa do E la nghiém cua hé
145

18 >
3x—6y+5=0 E(l;g)

7, 19, 1
(et 2P+ (y= )P = EC=L3)

. E(_l l)
'3
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Ta c6 EF = IA suy ra A(5;5). Puong thang AB di qua A vudng goc AC nén AB:2x+y—15=0.
Puong thang BC di qua E,G nén BC:8x+9y+5=0. Toa dé B la nghiém ciia hé

= B(14;-13).

8x+9y+5=0
2x+y—-15=0

Toa do C la nghiém cua hé

8x+9y+5=0 11 7
= ;=)
xX—=2y+5=0 595

° E(l'é)
"3

Lam tuong tu ta co A(3;4), B(5;0), C(-1;2).

Tinh chit 253. AF = CE.

. . FC BC
Cach 1: Taco ABAD ~ ABFC suyra DD hay FC.BD = AD.BC. Tuong tu ADEA~ ADCB
suy ra AE.BD = AD.BC do do AE = CF.

Cach Ha IM vuéng géc xuong AC, ta c6 AM = MC. Vi DE || BF va I la trung diém BD nén the
Thales ta cé M ciing la trung diém EF hay ME = MF do d6 AF = CE.

7

Bai tap 279. Cho tii gidc ABCD ndi tiép duong tron duong kinh BD. Piém B e x+y—5 =0.

Goi E, F la hinh chiéu vuéng goc cia D, B lén AC. Biét CE = \/5, A(4;3),C(0;-5) tim toa do
B, D.

(SG Vinh Phiic lan 2)
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Puong thang AC di qua A, C c6 phuong trinh AC : 2x—y—5=0. Goi E(e;2e —5) ta c6 CE = /5
suy ra E(1;-3). Goi F(f;2f —5) dp dung tinh chdt trén ta c6 AF = CE suy ra F(3;1). Puong thang
FB di qua F va vuéng goc vdi AC nén FB: x+2y—5=0. Toa dé B la nghiém cua hé

xX+2y-5=0
x+y-5=0

= B(5;0).

Puong tron ngoai tiép tam gidc ABC c6 phuong trinh (ABC) : x2 + y* = 25 do d6 tam 1(0;0). Vi I la
trung diém BD nén D(-5;0).

Tinh chat 254. Cho tam gidc ABC, duong tron ndi tiép (I) tiép xiic cdc canh BC,CA, AB tai
D,E, F. Goi H la hinh chiéu ctia D 1én EF. Khi d6 HD la phdn gidc /BHC.

D

Ha BK,CL vuéng goc voi EF. Ta co /KFB = ZAFE = ZAEF = ZCEL do d6o ABKF ~ ACLE suyra

BK BF BD KH P N A
= =—=——dodo ABKH~ ACLH suyra /BHK = ZCHL hay HD la phan giac /BHC.

CL CE CD HL

Bai tap 280. Cho tam gidc ABC, duong tron noi tiép (I) tiép xiic cdc canh BC,CA, AB tai
D,E, F. Goi H la hinh chiéu ctia D 1én EF. Biét B(~1;5), D(1;5), H(2;6) tim toa ddc cdc dinh C.

Puong thang BD di qua B, D nén cé phuong trinh BD : y—5 = 0. Puong thang HD di qua H, D
nén cé phuong trinh HD : x— y +4 = 0. Diém B’ doi xiing véi B qua duong thang HD nén B'(1;3).
buong thang HC di qua H,B' nén HC :3x—y =0. Toa do C la nhiém ciia hé

V= 5=0 5 N . - A oA
= C(=;5) bai toan vo nghiem.
3x-y=0 3
s A - X A . A2 , A TS 5 N A o« X e 7 A A . < X ~_ -
Den day cac em ket ludn diem C co toa do la C(g; 5) la mot dieu sai lam chet nguoi. Thiet nghi tac
gid ra bai nay "Chdc c6 Ié lay tinh chat 18 trong sdch Oxy tdp 1" clia minh. Nhung tity y cho diém,
nhung khong biét rang bai todn vé nghiém. Phan vé nghiém danh cho cdc em tu suy ludgn vi sao?
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Tinh chat 255. Cho tam gidc ABC can tai C c6 AM,CN la duong cao. Trén tia doi AM ldy
diém E sao cho AE = AC. Goi C' la doi xiing clia C qua AB. Khi doé

1. AE= AC = AC'.
2. AELAC'.
3. ZECN =450,

4. Ha ED vuéng goc CC', ta co ZADN = 45°.

Cl

1. Déthdy AE = AC = AC'. Hay A la tam dudng tron ngoai tiép tam gidc ECC'.
2. Ta co CAC'B la hinh thoi, do do AC' | CB ma AELCB nén AELAC'.

o . . . . . 1
3. Vi A la tdm duong tron ngoai tiep tam gidc ECC' nén /ECN = EAEAC’ =459,

4. Ta cé ti gidc EADC' néi tiép suy ra Z/ ADN = /C'EA = 45°.

Bai tap 281. Cho tam gidc ABC can tai C c6 AM,CN la duong cao. Trén tia doi AM ldy diém
E sao cho AE = AC. Biét Sypc =8,CN: y—1=0,E(-1;7),xc >0 va diém A nguyén. Tim toa do
cdc dinh ctia tam gidc ABC.

(Sé Ha Tinh)

C(5;-1)

Goi C(a;1) ta c6 ZECN =45° suy ra L
C(-7;-1) loai

Cach 1 diing dai so
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Cach 2 diing hinh hoc Ha ED vuéng géc xuéng CN suy ra D(-1;1). Ta cé tam gidc ADN vudng
DN.NC=AN.NA=8 DN =2

can tai N suyra AN = DN do do :
DN+NC=DC=6 DN =4

e DN=2

Do N nam gitia D va C nén suy ra N(1;1). Puong thang AN di qua N vuéng géc CN suy ra

. A(L;3 . .2
AN:x=1, talaico AN = ND =2 suyra ) . . Diém N la trung diém AB suy ra
A(;-1)  loai
B(1;-1).
e DN=4

Tuong tu ta gidi ra dugc A(3;5), B(3;-3).

Tinh chét 256. Cho tam gidc ABC c6 dudong tron ndi tiép tiép xiic véi cdc canh BC,CA, AB
lan luot tai cdc diém D,E,F. Goi M la trung diém BC, gid sit EF cdt BC tai K. Khi do
(K, D, B,C0) la hang diém diéu hoa hay MD.MK = MB? = MC2.

Céch 1 diing hang diém diéu hoa Xem sdch "Mot sé tinh chét hay diing trong hinh hoc phéng
Oxy tdp 1", tinh chdt 18.
Céch 2 diing so cAp THCS

Qua B ké duong thang song song vii AC cdt KE tai L. Khong mat tong qudt gid sii B ndm
. . . s . . . KB BL BD
giua K,C. Chu y tam giac LBF can tai B. Ta co XC - CE_DC suyra KB.DC = KC.BD < (KM —
BM)(KM + MC) = (KM + MC)(MB—MD) & MD.MK = MB* = MC>.
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Bai tap 282. Trong mdt phdng véi hé toa do Oxy, cho tam gidc ABC c6 dudng tron noi tiép
tiép xuic véi cdc canh BC,CA, AB lan luot tai cdc diém D, E,F. Tim toa dé cdc dinh ctia tam
gidc ABC biét D(3;1), trung diém ctia BC la M(4;2), phuong trinh EF :3x—y—2=0 vaB co
hoanh do be hon 4.

(Quynh Luu 3 lan 1)

Puong thang BC di qua M,D nén BC: x—y—2=0. Toa dé K la nghiém ciia hé

3x—y—-2=0
= K(0;-2).
x—y—2=0

Goi B(b;b—2),b < 4, ta c0 MD.MK = MB? suy ra

[ b=2 B(2;0)
=
b=6 C(6;4)
Khi dé B nam gitia K, C. Buong tron tdm B, ban kinh BD c¢6 phuong trinh (x —2)? + y? = 2. Toa do
F, L la nghiém ctia hé

(x=2)2+y*=2 FD L
= 3 1 viL nam giua K, F.
3x—y—2:0 G(g,—g)

Puong thang AB di qua B,F nén AB : x+ y -2 = 0, duong thang AC di qua C song song BL nén
AC:x—7y+22=0. Toa dé A la nghiém cua hé

x+y—-2=0
= A(-1;3).
x=7y+22=0

Tinh chit 257.

Bai tap 283. Trong mdt phang vdi hé truc toa dé Oxy cho hinh chit nhdt ABCD c6 dinh
D(-3;1), dinh B thudc duong thd?ng d:x-2y—5=0. Goi E la giao diém thii hai clia duong
tron tdm C bdn kinh CA véi duong thang AB (E # A). Hinh chiéu vuong goc ciia A trén
duong thang CE la N (6;—2). Tim toa do cdc dinh A, B, C.

(S0 Yén Bdi)

Tinh chdt258. 1. CH=2AH=4BH.
1
2. HK = ZHA.

3.
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Bai tap 284. Cho tam gidc ABC vuéng tai A c6 AC = 2AB va AH la duong cao. Goi M, N la
trung diém HB, HC. Biét BC: x— y—3 = 0,K(1;0) la toa do truc tam tam gidc AMN. Tim toa
do cdc dinh ctia tam gidc ABC.

Tinh chit 259. Cho tam gidc ABC nhon c6 BE,CF la dudng cao. Tiép tuyén tai B,C ciia
duong tron ngoai tiep tam gidc ABC cdt nhau tai P. Puong thang EF cdt duong thang
BP,CP tai K, L. Goi M la trung diém BC, khi do M la tam duong tron noi tiép tam gidc PKL.
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Ta c6 tii gidc BFEC néi tiép suy ra /KFB = / AFE = /ACB = /KBF do dé tam gidc BKF can tai
B hay KB = KF. Mdt khdac MB = MF suy ra AKBM = AKFM suy ra KM la phan gidc trong /PKL.
Tuong tu LM la phan gidc trong /KLP suy ra M la tam duong tron néi tiép tam gidc KLM.

7~

Bai tap 285. Cho tam gidc ABC nhon cé BE, CF la dudng cao. Tiép tuyeén tai B, C ctia duong
tron ngoai tiép tam gidc ABC cdt nhau tai P. Biét EF : x—2y+4=0,BP:2x+y—1=0,CP:
2x—y—7=0. Tim toa do cdc dinh ctia tam gidc ABC.

(Vo Quang Man)

Toa do P la nghiém cua hé

2x+y—-1=0
= P(2;-3).
2x—-y-7=0
Toa do K la nghiém ctia hé
x=2y+4=0 29
= K(—=;-).
2x+y—-1=0 55

Toa do L la nghiém cua hé

x—-2y+4=0
= L(6;5).
2x—-y—-7=0

M la tam noi tiép tam gidc PKL suy ra M(2;1). Puong thang BC di qua M vudng goc SM nén
BC:y—-1=0. Toa dd B la nghiém cua hé

y—-1=0
= B(0;1).
2x+y—-1=0
Toa dé C la nghiém ctia hé
-1=0
v = C(4;1).
2x—-y-7=0

buong thang AB di qua B vudng géc MK nén AB:3x—y+1=0. Puong thang AC di qua C vuong
goc ML nén AC: x+y—>5=0. Toa dj A la nghiém cua hé

= A(1;4).

3x—y+1=0
x+y—-5=0

Bai tap 286. Cho hinh thang ABCD vuéng tai A,D c¢6 CD = 2AB. Phuong trinh AD :
3x—y+2=0,BD:x—2y—1=0, chan duong phan gidc /BCD xudng duong chéo BD la
K (3-2V2;1-/2). Xdc dinh toa d¢ cdc dinh cua hinh thang ABCD.

Tinh chat 260.
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Bai tap 287. Cho hinh thang ABCD vuéng tai A,D ¢6 CD = 2AB. Phuong trinh AD: x+1 =
. 5 & oo 2 3 p .., 25 4 .
0,BD:4x-3y—8=0, chan duong phan giac /BCD xuong duong cheo BD la K(ﬁ; ﬁ)' Xac
dinh toa do cdc dinh ctia hinh thang ABCD.
(Vo Quang Man)

Tinh chat261. 1. AEHF ~ ABAC.
2. HA la phan giac trong goc Z/EHF.

3. /EAF =45,
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SeoA i . S 3 . N
Bai tap 288. Cho tam giac ABC vuongtai A co AB = ZAC va AH la duong cao. E(1;3), F(-2;2)
la tdm noi tiép tam gidc ABH, ACH. Tim toa do dinh A, biét xy > 0.
(Chuyén PHKHTN-Ha Noi lan 5)

Tinh chdt262. 1. ABEA~ AKIA.
2. /ZEAI=/BAD=90°- /EFA

3. BK1BE.
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~

. 1 . 1
1. Tacé /AIK =2/ABK =2(/B+ 54,4) va/BEA=360°-2/ADB=360"-2(/C+ EAA) =2(/B+

1 .
EZA) dodo /BEA=/KIA hay ABEA ~ AKIA.

2. Ta co EI la trung truc cua AB, hon nita ABEA ~ AKIA suy ra /EAB = /IAK suy ra /EAI =
ZBAD =90° - ZEFA.

3. tinh chat nay can on lai, tuy khong ding. Chiing minh xem lai sach tdp 1 nhé, nhdt gé lai.

Bai tap 289. Cho tam gidc ABC c6 AD la phan gidc trong. Puong tron ngoai tiép tam gidc
P 5 . 2 .
ABC, ABD c6 tam 1(2;1),E(5;2). Biét AD: x—y=0,x4>2. Tim toa d A, B, C.
(Chuyén Phan Béi Chdu - Nghé An lan 2)

Goi Ala; a), vi ZEAI = ZBAD =90° — ZEFA nén cos(AE; Al) = sin(EI; AD). Gidi ra ta dugc
A(3;3)

1 .
A(0; §) loai

Diém B dobi xung voi A qua EI nén B(0;2). Goi K(b;b), ta co IA = IK suy ra K(0;0). Puong thcfng
BC di qua B vudng goc IK nén BC : 2x +y—2 = 0. Puong thang AC doi xiing AB qua AD nén

. N o s o |2x+y—-2=0 8 6
AC:3x—y—-6=0.Toa do C la nghiem cua hé = C(=;—-).
3x—y-6=0 5 5

Tinh chit263. 1. ANLAB.
2. Tam gidc N AB vuéng cdn tai A.

3. AH=3HB.
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Bai tap 290. Cho tam gidc ABC c6 Z/ACB = 45°.M la trung diém BC, N la diém doi xiing clia
M qua AC, duong thang BN : 7x—y—19 = 0. Biét A(-1;-1), tam gidc BAM cdn tai A va yg > 0.
Tim toa do B,C.

(Nguyén Khuyén-Binh Duong)

Tinh chit 264.
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Bai tap 291. Cho tam gidc ABC can tai A.H la trung diém BC.D la hinh chiéu vuéng goc
ctia H lén AC.M(Z;%) la trung diém HD,BD : x+y—4=0,AB :3x+y—10 = 0. Tim toa do
diém C.

(Todn hoc & tudi tré dé sb 7)

Tinh chét 265. Cho hihhh thoi ABCD, tdm I ¢6 AC = 2BD, Goi E la diém doi xiing clia I qua
B.F la trung diém AE.H la hinh chiéu vuéng goc cia I lén AB. Khi do

1. AH=2HI=4HB.

2. ti gidc EF HB néi tiép.

. ) 4 . .
Pat BI = a suyra Al =2a, AB = a\/5,AE =2av/2. Ta c6 AH = gAB. Do do AH.AB = AF.AE hay tui

gidc EFHB noi tiép.

7~

Bai tap 292. Cho hhhh thoi ABCD, tam I c6 AC = 2BD, Goi E la diém doi xiing clia I qua
B.F la trung diém AE.H la hinh chiéu vuéng goc ciia I lén AB. Biét duong tron ngoai tiép
tam gidc (ABC): x>+ y*+x—3y =0,HI :3x+4y—2=0,xy > 0. Tim toa dé cdc dinh ctia hinh
thoi ABCD.

(Nguyén Pai Duong)

Tinh chét 266.
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Bai tap 293. Trong mdt phang vdi hé toa dé Oxy cho hinh binh hanh ABCD c6 tam I va
dinh B (4;5). Trén canh AB ldy diém M sao cho AB = 3AM, goi N (6;3) la giao diém ctia hai
duong thang IM va CD. Xdc dinh toa dé cdc dinh ctia hinh binh hanh ABCD biét dinh C
thuocd:x—y—-4=0.

(Nguyén Minh Tién dé s6 9)

Bai tap 294. Trong mdt phang voi hé toa dé Oxy cho hinh vuéng ABCD c6 tam 1. Diém M
trén canh AB sao cho AB = 3AM, duong thang qua D vuong goc voi IM cdt duong thang AC
tai diém E (13;-8) va diém F (4;-3) la giao diém ciia dudng thang IM va CD. Xdc dinh toa
dé cdc dinh ciia hinh vuéng ABCD biét dinh C c¢6 hoanh dé nguyén.

(Nguyén Minh Tién dé s6 8)

Bai tap 295. Trong mdt phdang véi hé toa do Oxy cho hinh vuéng ABCD c6 tam I va diém
G(0;8) la trong tam ciia tam gidc ABI. Goi E la trong tam tam gidc ADC, cdc diém K va H
lan luot la trung diém ciia cdc doan AE va BE, phuong trinh duong thang (KH) :3y—4=0.
Xdc dinh toa do cdc dinh clia hinh vuéng ABCD biét diém H c6 hoanh do duong.

(Nguyén Minh Tién dé s6 1 0)

Tinh chit 267. Cho hinh chii nhdt ABCD. Piém M trén canh BC duong thang AM cdt CD
tai N. Khi dé MB.DN = BC.CD.
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. AB DN
Ta co AABM ~ ANDA suy ra — = — hay MB.DN = BC.CD.
BM DA

. 1 1
Cach2 Ta co -BM.DN = Speym+ SemN = Spam + Samc = Speym + Svpe = Sepe = EBC.CD Suy ra
MB.DN = BC.CD.

Bai tap 296. Cho hinh chii nhdt ABCD c6 AD = 2AB. Diém M(%; —1) trén canh BC duong
thang AM cdt CD tai N thod méan BM.DN = 50. Tim toa dé cdc dinh hinh chit nhdt da cho,
biét rang A c6 tung do duong va duong thang AB c¢6 phuong trinh 3x +4y —18 = 0.

(Vted lan 23)

BC=10
BA=5

Ta co AB.BC = BM.DN =50 suy ra { . buong thang BC di qua M vudng goc AB nén

3x+4y—-18=0 . 3x .
= B(6;0). Goi C(c; e —8), ta co

BC:4x-3y-24=0. Toa do B la nghiém cua hé
4x—-3y—-24=0

B(0; -8 . 4 .
BC =10 suy ra ( : N N . . Tuong tu goi A(6— -a;a) ta co AB =5 suyra
C(12;8) loai vi B nam giua M,C 3
A(2;3) . —
.1a covtAD = BC suy ra D(—4;-5).
A(10;-3) loai

[ Tinh chét 268. CML1CJ.
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Ta c6 /MCD = /MAB = /DAC suy ra MC la tiép tuyén ciia duong tron ngoai tiép tam gidc
ADC hayCM_LC]J.

Bai tap 297. Cho tam gidc ABC ndi tiép duong tron tam 1(2;2) va AD la phan gidc trong goc

A. Buong thang AD cat duong tron ngoai tiép tam gidc ABC tai diém thit hai M. Biét duong

trong ngoai tiép tam gidc ACD c6 tam J(0;2),CM: x— y+4 = 0. Tim toa dé diém A, B, C.
(Chuyén Hung Yén lan 2)

. A AD DG
Tinh chat 269. ADGE ~ ADAB hay — = —.
AB GE
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E\

Bai tap 298. Cho hinh chii nhdt ABCD c6 dién tich 18. Goi E la trung diém BC. Puong tron
. .2 oz < 5 p . .4 2 4

ngoai tiep tam giac CDE cat duong chéo AC tai G # C. Biet E(1;-1), G(g; g),D eEx+y—-6=0.

Tim toa do cdc dinh A, B,C, D.

(S0 Nam Dinh)

Tinh chit 270. 1 Ia tric tGm tam gidc MKG.

A

X

B
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Ne , A . s A . N N . A2 . A 8 ]- [NEPIPN .
Bai tap 299. Cho tam giac ABC can tai A va M la trung diém AB. Biet I (§ ; §) la tam ngoai

. A . s N 7 1 N A . s A , 2
tiep tam giac ABC va G(3;0),K (§’ 5) la trong tam tam gidc ABC, ACM. Tim toa do cdac dinh
A B,C.

(S6 Lao Cai)
Tinh chét 271. KBLKC.
A
M
N
- C
B H
A /B ZC L Ae Lo 4
/ANK =90 - — = — *t5 = ZKIC suy ra tit gidc IKNC ndi tiep suy ra /IKC = ZINC = 90°

hay KBL1KC.

7~

Bai tap 300. Trong mdt phdang Oxy cho tam gidc ABC c6 C(—1;-2) ngoai tiép duong tron
tam I. Goi M,N, H lan luot cdac tiép diém ctia (I) véi canh AB, AC,BC. Goi K(-1;-4) la giao
diém ciia BI v6i MN. Tim toa do cdc dinh con lai clia tam gidc ABC, biét H(2;1).

(Anh Son II lan 2)

buong thang KB di qua K vuéng géc KC nén KB : y+4 = 0. Puong thang CB di qua H,C nén
HC:x-y—1=0. Toa dé B la nghiém cua hé

y+4=0
= B(-3;-4).
x—-y—-1=0

Vi H nam ngoai BC nén khong ton tai tam gidc nao théa man dé cho.

Nhdn xét: Tinh chdt van con diing khi I la tam duong tron bang tiép.
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Bai tap 301. Trong mdt phang Oxy cho tam gidc ABC c6 C(~1;-2) ngoai tiép duong tron
tam 1. Goi M, N, H lan luot cdc tiép diém ciia (I) véi canh AB, AC, BC. Goi K(-1;—4) la giao
diém ciia BI v6i MN. Tim toa do cdc dinh con lai ciia tam gidc ABC, biét H(—%; —?).

(Vo Quang Man)

Puong thang KB di qua K vuéng goc KC nén KB : y+4 = 0. Puong thang CB di qua H,C nén
HC:x—y-1=0. Toa dé B la nghiém cua hé

y+4=0
= B(-3;-4).
x—-y—-1=0

Puong thang HI di qua H vudng goc BC nén HI :2x+2y+11=0. Toa do I la nghiém ciia hé

2x+2y+11=0 3
:>IC—§;—4L

y+4=0

buong thang BA doi xiing BC qua BI nén BA: x+ y+7 = 0. Puong thang AC doéi xiing BC qua CI
nén AC:23x+7y+37=0. Toa do A la nghiém cua hé

{x+y+7:0

3 31
= A(=;——).
23x+7y+37=0 4 4

Bai tap 302. Trong mdt phang Oxy cho tam gidc ABC c6 C(~1;-2) duong tron bang tiép goc

B ¢6 tamla I. Goi M, N, H lan luot cdc tiép diém ctia (I) véi canh AB, AC, BC. Goi K(~1;—4)

la giao diém ciia BI v6i MN. Tim toa do cdc dinh con lai ciia tam gidc ABC, biét H(2;1).
(Vo Quang Man)

Puong thang KB di qua K vudng goc KC nén KB: y+4 = 0. Puong thang CB di qua H,C nén
HC:x-y-1=0. Toa dé B la nghiém cua hé

y+4=0
= B(-3;-4).
y+4=0

buong thang HI di qua H vuéng géc BC nén HI: x+y—3=0. Toa d6 I la nghiém ctia hé

x+y-3=0 3
= [(——=;-4).
x-=y—-1=0 2

buong thang BA doi xiing BC qua BI nén BA: x+ y+7 =0. Puong thang AC doéi xiing BC qua CI
nén AC:23x+7y+37=0. Toa do A la nghiém cua hé

{x+y+70

3 31
= A5 -—).
23x+7y+37=0 4 4
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Tinh chét 272. Cho tam gidc ABC vuéng tai A, cé AD i phén gidc trong. Tit D ha DM, DN
xuodng cdc canh AB, AC.BN,CM cdt nhau tai H. Khi dé AHLBC.

X s N N A .22 < . - CN
Dé thay ANDM la hinh vuong. Gia su AH cat BC tai E. Ta co ACND ~ ADMB suy ra o

ND CD AC CN CN ND AC? . . . CN AM BE
= =— suyra = . = . Theo dinh ly Ceva ta cO — .——.— =1 suy ra
MB DM MB AB?

MB DB AB NA MB EC
BE AB? o . . .

— = — hay E la chan duong cao ha tu A. Do do AHL1BC.

EC AC2

Bai tap 303. Cho tam gidc ABC vudng tai A, co AD la phdn gidc trong. Tt D ha DM, DN
xuong cdc canh AB, AC.BN,CM cdt nhau tai H. Biét duong tron ngoai tiép tam gidc DMN
co phuong trinh (DMN) : x* + y* +4x—2y—4=0,AH :3x— y+ 10 = 0 va A co toa dd nguyén.
Tim toa doé A, B,C.

(Nguyén Minh Tién)

Puong tron co tdm 1(-2;1). Toa do A la nghiém cua hé

2, .2
X“+y +4x-2y—-4=0

y y = A(-2;4).
3x—y+10=0

biém D dobi xiing véi A qua I nén D(-2;-2). Puong thang BC di qua D vudng géc AH nén BC :
x+3y+8=0. Puong thang AB tao AD mot goc 45° suy ra

131

AB:x+y-2=0,AC:x-y+6=0 B(7;-5),C(==5-3)
= .
AB:x—y+6=0,AC: x+y—-2=0 BB Y ci s
2’2
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Tinh chit 273. Cho tam gidc ABC vudng tai A, co AD la phdn gidc trong. Phan gidc trong
cdc ZADB, ZADC cit cdc canh AB, AC tai M, N. Khi dé BN,CM, AD dong quy.

C

/M

Nhén xét: tinh chat van con ding khi D la diém bat ky trén canh BC.

Tinh chét 274. Cho tam gidc ABC vudng tai A, co AD la phdn gidc trong. Tit D ha DK, DL
xudbng cdc canh AB, AC. Gid sii DP,DQ la ddng gidc ciia DK, DL qua phdn gidc / ADB, / ADC.
BQ,CP cdt nhau tai G. Khi dé AG di qua trung diém ctia BC.

C

Ql
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Tinh cht 275. Cho tam gidc ABC ¢6 D la trung diém BC.N la diém trén canh BC sao cho
BN =2NC. Piém H la hinh chiéu ctia B lén AN. Biét /BAN =2/CAN. Khi d6é DH1AC.

ND BD 1
) Ne T RAT5 . . . o . HD
Tacos NC BC 2 theo duong tron Apollonius suy ra HN la phdan giac /DHC va — =
/BHN =90° He
ND 1 e 2. 2, A . s < . . -
NC- 3 Giai su phan giac /BAH cat DH tai E. Khi do Z/AHE = ZAHC,/EAH = ZCAH suy ra

AEAH = ACAH. Do dé HE = HC hay D la trung diém EH. Suy ra BHCE la hinh binh hanh va
tam gidc BEH can tai E. Kéo dai BE cdt HN tai K, chii y tam gidc BHK vuong tai H ma EB = EH
nén E la trung diém BK do dé tam gidc BAK c6 AE viia la duong cao, vita la phdn gidc nén can
tai A hay BELAE do do HCLAE. Suy ra EH1 AC.

Bai tap 304. Cho tam gidc ABC c6 D(2;0) la trung diém BC.N la diém trén canh BC sao cho
« A7 5 N N 0 A 2 A 0 A N ~
BN =2NC. Diem H(2; 5) la hinh chieu cua B lén AN. Biet /BAN =2/CAN, xc >0 va duong

2 . 11 A o v 2 . .
thang AC di qua E(10; ?). Tim toa do cdc dinh cua tam gidc ABC.
(Tran Hung)

. J

< 2 . . . - 11 . 11 .
Puong thang AC di qua E vuong goc DH nén AC: y — T 0. Goi C(c; ?), taco HC =2HD suy
ra

C(6_11)
)

11 L
C(-2;—) loai
2

Group: www.facebook.com/groups/moingaymottinhchat/ 259



e £. . . 11 ,— 22— 10 11 . 2 .
Diem B doi xung C qua D nén B(_Z;?)' Ta co BN = §BC suy ra N(?;E)' Duong thang AN di
qua H,N nén AN : x+2y—7=0. Toa do A la nghiém ctia hé

Chitng minh lai tinh chit ddo clia dwdng tron Apollonius.

Tinh chat 276. Cho tam gidc ABC.M rén canh BC va N trén tia d6i BC sao cho /M AN = 90°
.MB NB gy 5 Ny 5 <. oz
M Sy Khido AM.AN la phdn giac trong va ngoai cua tam gidac ABC.

2 2 s e . < . . .,AE NB MB BD
Qua B ke duong thang song song voi AC, AN cat AM, AC tai D, E. Khi do O NC T e e
suy ra BD = AE do do BAED la hinh binh hanh. Mat khdc BELAM nén BAED la hinh thoi hay

AM la phan gidc trong /BAC suy ra AN la phdn gidc ngoai.

Tinh chit 277. Cho tam gidc ABC ¢6 truc tam H. Goi H' la déi xiing clia H qua BC. Khi dé
H' thudc duong tron ngoai tiép tam gidc ABC va A% H'.
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Bai tap 305. Cho tam gidc ABC c6 truc tam H(5;5), BC: x + y —8 = 0. Puong tron ngoai tiép
tam gidc ABC di qua hai diém D(7;3), E(4;2). Tim toa do cdc diém A, B,C.
(Phan Chu Trinh - Pa Néng lan 2)

buong thang AH di qua H vudng géc BC nén AH: x—y =0. Goi H' la doi xiing ctia H qua BC
suy ra H'(3;3). Ta c6 H' thudc duong tron ngoai tiép tam gidc ABC, do dé dudng tron ngoai tiép
tam gidc ABC di qua H', D, E nén cé phuong trinh (x —5) + (y—4)?> = 5. Toa dé A la nghiém cuia hé

A(6;6)
A@3;3) loaivitrungH'

x—y=0
(x—5)2+(y—4)?%=5
Toa do B, C la nghiém ctia hé

B(3;5),C(6;2)
B(6;2),C(3;5)

(x—5)2+(y—-4)?%=5
x+y—-8=0

Tinh chit 278. Cho ram gidc ABC vuoéng tai A c6 duong cao AH. Goi D, E la trung diém
AB, AH. Puong trung truc AB cdt CE tai F. Khi dé FBLBC.
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F

Gid st hai tiép tuyén tai A, B clia duong tron ngoai tiép tam gidc ABC cdt nhau tai F'. Dung
HE' CH KA CK _AF
) BF'  CB KF' KF AF
do do E' la trung diém ctia AH hay E' = E suy ra F' = F. Do d6 FB la tiep tuyén hay FBLCB.

tiép tuyeén tai C cdt AF' tai K.CF' cdt AH tai E'. Theo Thales ta c6

Bai tap 306. Cho tam gidc ABC vuéng tai A c6 duong cao AH. Goi D,E la trung diém
AB, AH. Puong trung tric AB cdt CE tai F(-1;3). Biét D € 3x +5y = 0,xp nguyén va BC :
x—2y+1=0. Tim toa do A, B,C.

(Kim Son A-Ninh Binh lan 3)

Puong thang FB di qua B vuéng géc BC nén FB:2x+y—1=0. Toa do B la nghiém ctia hé

= B(

2x+y—-1=0 13
=5 =)
Xx—2y+1=0 55

. N . . . . 2 9 9 R N . 2 1A
DPuong tron duong kinh BF co phuong trinh (x + 5)2 +(y- 5)2 =z Toa do D la nghiem cua hé

(et 224 (y— 2 =2 3
57 "VT5 T5 Lpend),
3x+5y=0 5

e 2. . 11 3 . 2 . . P . 11
Diem A doixung B qua D nén A(— = E)' Duong thang AC di qua A vuong goc AB nén AC : x+ o
0. Toa dé C la nghiém cua hé

11
x+—=0 11 3
5 = C(——;—=).
X=2y+1=0 5 5
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Tinh chit 279. Gid sif BE cdit AC tai K. Khi dé BCDE, ABCE la hinh binh hanh suy ra K la
trung diém BE, AC.

Bai tap 307. Cho hinh thang ABCD c6 AD || BC,AD =2BC,tan /ADC = 0,5, B(4;0), AC : 2x —
y—3=0. Trung diém E ctia AD thudc duong thang A : x—2y +10 = 0. Tim toa dé cdc dinh
con lai ctia hinh thang ABCD.

(Chuyén Luong Van Chdnh-Phii Yén lan 2)

Tinh chét 280. Trong mdt phang toa do Oxy, cho tit gidc ABCD ndi tiép duong tron cé
BC = CD va AB > AD. Puong tron tdm C bdn kinh CD cdt AD tai diém thii hai E, BE cdt
duong tron ngoai tiép tii gidc ABCD tai diém thit hai K. Khi dé A la truc tam tam gidc KCE.
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ViCD =CB nén /DAC = /BAC. Mdt khdc tam gidc DCE cdn tai C nén /AEC = /ZEDC = /ABC
suy ra AABC = AAEC suy ra AC la trung truc BE hay ACLBE. Gid st AC cdt BE tai H, AK cdt
CE tai F. Ta ¢c6 /HAF = /CAK = /CBE = /BEC = /HEF suy ra ti gidc AHFE noi tiép suy ra
/AFE = /AHE =90° hay AK LCE. Do dé A la truc tam tam gidc KCE.

Bai tap 308. Trong mdit phang toa do Oxy, cho tii gidc ABCD néi tiép duong tron c6 BC = CD
va AB > AD. Puong tron tdm C bdn kinh CD cat AD tai diém thii hai E(6;4), BE cdt duong
tron ngoai tiép tit gidc ABCD tai diém thii hai K (4;2). Tim toa do cdc diém A, B, D biét rang
C4;—-2) va A thudc duong thang d: 2x+y =0,

(Vted lan 24)

Bai tap 309. Trong mdt phang toa do Oxy, cho tii gidc ABCD noi tiép duong tron c6 BC = CD
va AB > AD. Puong tron tam C bdn kinh CD cdt AD tai diém thii hai E(6;4), BE cdt duong
tron ngoai tiép ti gidc ABCD tai diém thit hai K(4;2). Tim toa do cac diém A, B, D biét r&ng
C(4;-2).

(Vo Quang Man ché lai Vited lan 24)

Puong thang AK di qua K vuong goc CE nén AK : x+3y—10 = 0. Puong thang EA di qua E
vuong goc KC nén AE:y—4=0. Vi A la truc tam tam gidc CEK nén toa do A la nghiém cua hé
x+3y—10=0
= A(-2;4).
y—4=0
Diém B doi xiing v6i E qua AC nén B(-2;—4). Pudng tron ngoai tiép tii gidc ABCD di qua A, B,C
nén co phuong trinh x* + y* = 20. Toa do D la nghiém ctia hé
x2+y? =20

= D(2;4).
y—4=0
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. ,.) 3———)
ADM, khi do AK = EAH'

Tinh chat 281. T rong mdt phdang toa dé Oxy, cho tam gidc ABC vudng tai A c6 duong cao
AH va D la diém doi xiing ctia B qua H va M la trung diém HC.K la truc tam tam gidc

>4

S

Ta co K la truc tam tam gidac ADM nén /AKM =180~/ ADM = /ADB = / ABM suy ra tu gidc
ABKM néi tiép duong tron. Do dé6 HB.HM = HA.HK ma HB.HC = HA? va HC = 2HM nén suy ra

E— 3——>
HAZZHthyAK:EAH.

Bai tap 310. Trong mdt phang toa do Oxy, cho tam gidc ABC vudng tai A c6 duong cao AH
va D la diém doi xiing clia B qua H va M la trung diém HC. Biét rang K (4;-3) la truc tam
tam gidc ADM va duong thang BC c¢6 phuong trinh x — y—3 = 0, dién tich tam gidc ABC
bang 40. Tim toa do cdc diém A, B, C biét B c6 hoanh dé am.

(Vted lan 25)

Puong thang KH di qua K vudng géc BC nén KH: x+y—1=0. Toa do H la nghiém ctia hé

x+y—-1=0
x—y-3=0

,— 33— . P
Ta co AK = EAH suy ra A(-2;3). Mat khac
HB.HC = HA?
HA.(HB+ HC)=2S43c =80

e HB=2v2,HC=8V2

. B(0;
Goi B(b;b—3). Ta co HB =2V2 suy ra (

= H(2;1).

HB=2v2,HC =82

-3)
B(4;1)
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e HB=8v2,HC=22.

B(-6;-9)

Goi B(b;b—3). Ta c6 HB = 8V2 suy ra )
B(10;7) loai

. Goi C(c;c—3), ta co HC = 2V2 suy ra

C(4;1)
C(0;-3) loai vi H nam ngodi BC

Tinh chit 282. Cho tam gidc ABC noi tiép duong tron tam I.AI,BI,CI cat (I) tai diém thit
hai M,N,P. Khido AB | MN, AC || MP.BC || PN.

Bai tap 311. Cho tam gidc ABC noi tiép duong tron tam 1(2;4).Al, BI,CI cdt (I) tai diém thii
hai M, N, P. Biét MN : x—3y =0,MP: x+2y—20 = 0. Tim toa dé cdc dinh ctia tam gidc ABC.

Tinh chit 283. Cho tam gidc ABC ngoai tiép duong tron tam 1.AI,BI,CI cat duong tron
ngoai tiép tam gidc ABC tai diém thii hai M, N, P. Khi d6 I la truc tdm tam gidc MNP.

266 Facebook: V6 Quang Man



Bai tap 312. Cho tam gidc ABC ngoai tiép duong tron tam 1(2;4).AI, BI,CI cat duong tron
ngoai tiép tam gidc ABC tai diém thit hai M, N, P. Biét MN : x—3y = 0,MP : x+2y —20 = 0.
Tim toa d¢ cdc dinh ctia tam gidc ABC.

(D6 Luong II - Nghé An lan 2)

Tinh chét 284. BC la trung truc FG tit dé suy ra BGLCG.

A

G

Ta c6 /FDH = /FBH = /HCE = ZEDH hay DH la phdn gidc /FDE ma DHLDB nén DB la
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phdn gidc /FDG. Mdt khdc DF = DG nén BC la trung truc ctia FG do dé /BFC = ZBGC hay
BGLGC.

Nhdn xét: Tinh chdt tran van con diing khi tam gidc ABC til.

Bai tap 313. Cho tam gidc ABC nhon. Goi D, E, F lan luot la chan duong cao ha tii A, B,C

16i cdc canh BC,CA, AB. Trén tia doi tia DE ldy diém G sao cho DF = DG. Viét phuong trinh

duong thcfng AB biét rang dinh Ce d : 2x+ y— 14 =0 va toa do cdc dinh B(-2;—-2), G(4; —4).
(Poan Tri Diing dé 7)

Tinh chdt285. 1. MD = BN vd MD1BN.

2. ACLMN.

Bai tap 314. Cho hinh binh hanh ABCD c6 C(3;-2). Bén ngoai hinh binh hanh dung cdc
tam gidc BAM,DAN déu vuong can tai A. Biét M(2;7), N(~2;4), tim toa do cdc dinh A, B, D.

Tinh chit 286. Trung truc M N song song voi phdn gidc trong goc A.
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Bai tap 315. Cho tam gidc ABC, trén canh AB, AC ldy diém E,F sao cho BE = CF. Trung
diém BE,CE la M, N. Biét A(1;1), B(5;3), MN : 2x+2y—19 = 0. Viét phuong trinh duong thang
AB, AC.

(Chuyén Bdc Ninh lan cudi)

Tinh chét 287. Cho ri gidc ABCD ndi tiép duong tron duong kinh AC, tam I. Goi H la hinh
chiéu ctia A 1én BD, E la hinh chiéu ciia D lén AC.M la trung diém BD. Khi doé

1. IM1BD. Gid st AH,IM cdt BC tai K, L khi dé L la trung diém KC.
2. HE| BC.

3. MH=ME.
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1. Do I la tam duong tron suy ra IMLBD suy ra IM || AH hay IL la duong trung binh ctia tam
gidc AKC do do L la trung diém KC.

2. Tacé ZAHD = /AED suy ra ti gidc AHED néi tiép suy ra /DHE = /DAE = /DAC = Z/DBC
do do HE || AC.

3. Tacé ZIMD = ZIED suy ra ti gidc IMED néi tiép suy ra /DME = /DIE = /DIC =2/DAC =
2/MHE do do tam gidc HME cdn tai M hay MH = ME.

Bai tap 316. Cho tii gidc ABCD ndi tiép duong tron duong kinh AC. Goi H(-2;2) la hinh
chiéu ctia A lén BD, E la hinh chiéu ctia D 1én AC.M la trung diém BD. Biét BC: x—2y—2 =
0,EM:3x+4y+2=0. Tim toa do diém A, B,C,D.

(ché thém Pdng Thiic Hiia lan 2)

buong thang HE di qua H va song song BC nén HE: x—2y +6 = 0. Toa dé E la nghiém ciia hé

xX=2y+6=0 14 8
= E(——;-).
3x+4y+2=0 55

Puong trung truc HE co phuong trinh 2x + y +3 = 0 suy ra tao do M la nghiém cuia hé

2x+y+3=0
=> M(-2;1).
3x+4y+2=0

Puong thang AH, IM vudng géc HM nén AH: y—2=0,IM: y—1=0. Toa do K la nghiém ciia hé

y—-2=0
= K(6;2).
x—2y-2=0
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Toa do L la nghiém ctia hé

y—1=0
= L(4;1).
x—2y—-2=0

L la trung diém KC suy ra C(2;0). Puong thang CE di qua C, E nén c6 phuiong trinh CE: x+3y—2 =
0. Toa dé A la nghiém cuia hé

= A(—4;2).

x+3y-2=0
y—2=0

Dbuong thang HM di qua H,M nén HM : x+2 =0. Toa d6 B la nghiém ctia hé

x+2=0
= B(-2;-2).
x—-2y-2=0

Diém M la trung diém BD suy ra D(-2;4).
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