[Chu @& 1: CHUNG MINH TU GIAC NOI TIEP]

T giac ndi tiép dwong tron 1a tir gidc c6 bon dinh nam trén mot dwong tron. Puong tron dé dwoc
goi 1a dwdng tron ngoai tiép tir giac.

|. Phwong phdp 1 chitng minh: Chirng minh bbn dinh cta tir gidc ciing cach déu mot diém.

CAC Vi DU.

Mire do 1:

Bai 1: Cho hinh thang ABCD (AB//CD, AB <CD) ¢6 C =D =60°,CD=2AD. Ching minh bén diém
A B,C,D cung thuoc mot duong tron.

————

/
I\ I /J
Huéng dén gidi
i 2 , | IC=AB R .
Goi | latrung diéem CD, tacé 1C//AB = ICBA la hinh hanh= BC = Al (1)

Tuong ty AD =Bl (2)

ABCD I hinh thang c6 C = D =60° nén ABCD I hinh thang can(3); ma

Tir (1), (2), (3) ta ¢6 hai tam giac ICB;IAD déu haylA=1B=IC =ID hay bén diém A B,C,D cing
thugc mot duong tron.

Bai 2: Cho hinh thoi ABCD . Goi O la giao diém hai dudng chéo.M,N, R va S lan luot 1a hinh chiéu cua O
trén AB, BC, CD va DA. Ching minh bon diém M, N, R va S cung thudc mot duong tron.

A M B

Huwéng din gidi
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Do ABCD Ia hinh thoi nén O 1a trung diém cia AC,BD; AC,BD la phan giac goc A B,C,D nén
AMAO = ASAO = ANCO = APDO = OM =ON =OP =0S hay bén diém M, N, R va S cung thudc
mat duong tron.

Bai 3: Cho tam giac ABC c¢0 cac duong cao BH vaCK .

Chung minh B, K, H, C cing nam trén mot duong tron. Xac dinh tdm duong tron do.

Huwéng din gidi

Goi | 1a trung diém CB, do ACHB;ACKB vudng tai H,K nén IC=IB=IK =IH hay B, K, H,C
cing nam trén mot dudng tron tam | .

Mire do 2:

Bai 1:Cho duong tron O dudng kinh AB. V& day cung CD vudng goc véi AB tai | (I nam giita A va
O ). L4y diém E trén cung nhé BC (E khac B va C ), AE cit CD tai F.Chung minh: BEFI 1a ti
giac noi tiep duong tron.

Huéng din gidi

Tt gidc BEFI c6: BIF =90°(gt)

BEF = BEA = 90° (g6¢ ndi tiép chén nira duong tron)

Suy ra tir giac BEFI noi tiép duong tron dudng kinh BF

Bai 2:

Tir mot diém A nam ngoai dudng tron (O;R) ta vé hai tiép tuyén AB, AC véi dudng tron (B, C 1a tiép
diém). Trén cung nhé BC liy mot diém M, v& MI LAB ,MK L AC, MILAB, MK_LAC
(1 € AB,K € AC)

a) Ching minh: AIMK 14 t& giac noi tiép dudng tron.



b)Vé MP_1BC (P € BC). Chtrng minh: CPMK 14 tir gi4c noi tiép.

Huwéng din giai

a) Ta co: AIM = AKM = 90° (gt), suy ra tir giac AIMK noi tiép duong tron dudng kinh AM.
b) Tt giac CPMK ¢6 MPC = MKC = 90° (gt). Do d6 CPMK la tit gi4c ndi tiép
Bai 3: Cho hinh vuéng ABCD c6 hai duong chéo cit nhau tai E . Léy I thudoc canh AB, M thudc canh BC

—

sao cho: IEM =90°( | va M khong trung véi cac dinh cia hinh vudng ).

a) Chimg minh rang BIEM 1a tir gidc noi tiép duong tron.

b) Tinh s6 do cia goc IME
c) Goi N la giao diém ciia tia AM vatia DC; K 1a giao diém ciia BN vatia EM . Chimg min BKCE
1 tir giac noi tiép.

Huéng din giai

A D
a)Tu giac BIEM : IBM = IEM = 90° (gt);hay tir giac BIEM ndi tiép duong tron duong kinh IM .
b) T giac BIEM ndi tiép suy ra: IME = IBE = 45° (do ABCD & hinh vudng).

e~

c) AEBI va AECM c6BE =CE, BEI=CEM (do IEM = BEC =90°)
— AEBI =AECM (g-c-g)=> MC =B = MB = A



Vi CN // BA nén theo dinh li Thalet, ta c6: MA = MB. E Suy ra IM song song véi BN
MN MC IB

(dinh li Thalet dao)
— BKE = IME = 45°(2). Lai ¢6 BCE =45°(do ABCD Ia hinh vudng).

—

Suy ra BKE = BCE = BKCE la tir gidc ni tiép.

Mire do 3:

Bai 1: Cho nira dudng tron tim O dudng kinh AB = 2R va tia tiép tuyén Ax cing phia v6i nira dudng tron ddi
v6i AB. Turdiém M trén Ax ké tiép tuyén tha hai MC véi nira duong tron (C 1a tiép diém). AC cit

OM tai E; MB cit nira duong tron (O) tai D (D khac B ).

Chtng minh: AMCO va AMDE 1 céc tir giac ndi tiép dudng tron.

Huwéng din giai

Vi MA, MC 1a tiép tuyén nén: MAO =MCO =90° = AMCO 1a tir gi4c ndi tiép duong tron dudng kinh
MO.

— L —

ADB = 90° (gbc ndi tiép chin nira dudng tron)=> ADM = 90° (1)
Lai co: OA=0C =R ; MA=MC (tinh chét tip tuyén). Suy ra OM 13 duong trung truc cia AC

—

= AEM =90°(2).
Tir (1) va (2) suy ra AMDE 14 tir gidc noi tiép duong tron duong kinh MA.

Bai 2: Cho hai duong tron (O) va (O') citnhautai A va B. V& AC, AD tht ty 1a duong kinh cta hai duong
tron (O) va (O').

a) Chtg minh ba diém C, B, D thang hang.

b) Puong thing AC cit dudng tron (O)tai E ; duong thing AD cit dudng tron (O) tai F (E, F khéc

A). Chiing minh bdn diém C, D, E, F cung nam trén mot dudng tron.

Hudéng din giai



—_— —_—

a) ABC va ABD lan luot 1a cic goc ndi tiép chin nira duong tron (O) va (O') = ABC=ABD = 90°
Suyra C, B, D thang hang.
b) Xét tir giac CDEF c0:

—

CFD = CFA =90°(goc noi tiép chin nira duong tron (O))

—

CED = AED = 90° (g6c ndi tiép chin nira duong tron (O')

—_—

= CFD =CED =90° suy ra CDEF 1a tr giac noi tiép.

Bai 3: Cho 2 duong tron (O)va (O')cét nhau tai hai diém A vaB phan biét. Dudng thing OAcit (O),
(0")lan luot tai diém thir hai C va D. Pudng thing O'A cit (O), (O')lan luot tai diém tht hai E E,

F.

1. Chiing minh 3 duong thing AB, CE va DF ddng quy tai mot diém L.

2. Chung minh tir giac BEIF ndi tiép duoc trong mot dudng tron.

Huéng din giai:

Tac6: ABC =90° (goc ndi tiép chin nira duong tron)

ABF =90° (goc ndi tiép chin nira duong tron) nén B, C, F thiang hang. AB, CE va DF 1a 3 dudng
cao cua tam gidc ACF nén chung dong quy.

2 Do IEF=IBF=90° suy ra BEIF néi tiép duong tron.

Mirc do 4:

Bai 1: Cho ntra dudng tron tim O duong kinh AB . Ly diém M thudc doan thang OA, diém N thudc nira
dudng tron (O). Tir A va B vé céc tiép tuyén Ax va By. Dudng thing qua V va vudng goc v6i NM
cit Ax, By thirtwtai C va D.



a) Ching minh ACNM va BDNM 14 céc tir gidc noi tiép duong tron.
b) Chiing minh AANB ddng dang v6i ACMD tir d6 suy ra IMKN 12 tir giac noi tiép.

Huéng din giai

— L —

a)Ta co tir giac ACNM c6: MNC =90° (gt) MAC =90°( tinhchét tiép tuyén).

= ACNM Ia tir gi4c ndi tiép dudng tron duong kinh MC . Tuong tu ti gidlc BDNM ndi tiép dudng tron
duong kinh. MD

b) AANB va ACMD c0:

ABN = CDM (do tir gidéc BDNM ndi tiép)
BAN = DCM (do tir gisc ACNM néi tiép ) nén AANB ~ ACMD (g.g)
c) AANB ~ ACMD = CMD = ANB = 90° (do ANB 1a goc ndi tiép chin nira duong tron (0))

Suy ra IMK = INK =90° = IMKN 1a tir gidc noi tiép duong tron dudng kinh 1K

BAI TAP TU LUYEN.
Mire do 1:
Bai 1. Cho tir giac ABCD. Goi M, N lan luot 13 hinh chiéu cia B trén cac dudong thing AC, AD.
Chimg minh rang bén diém A, B, M, N cung nam trén dudng tron
HD: Chitng minh bén diém A, B, M, N ciing nam trén dwong tron dwong kinh AB
Bai 2. Cho tam gidc ABC c6 hai duong cao BD va CE cit nhau taiH .
Chung minh rang bbén diém A, D, H, E cung nim trén mot duong tron (goi tAm cia né 1a O).
HD Chirng minh bon diém A, D, H, E cing nam trén dwong tron dwong kinh AB
Bai 3. Cho tam giac ABC c6 ba goc nhon noi tiép trong dudng tron (O;R). Céc duong cao BE va CF
cit nhau tai H .
Chimg minh: AEHF va BCEF 1a cac tir giac noi tiép duong tron
Huéng din giai:
T gidc AEHF c6: AEH = AFH =90° (gt). Suy ra AEHF 14 tir gidc ndi tiép.
- T& gidc BCEF c6: BEC = BFC = 90°(gt). Suy ra BCEF 1a tir gi4c ni tiép.

1. Phwong phdp 2 chitng minh “Chtng minh t&r gidc c6 hai goc dbi dién bu nhau ( téng hai goc dbi
dién bang 180° ).



Mire do 1:

Hinh chit nhat; Hinh thang can; Hinh binh hanh. Hinh nao ndi tiép duoc trong dudng tron? Chimg minh.
Huwéng din gidi

Ta c6 hinh chir nhat va hinh thang can déu c6 tong hai goc d6i dién bl nhau nén chiing noi tiép trong mot
duong tron.

Bai 1: Cho tir gidic ABCD sao cho: AD cat BC tai M va MA. MD = MB .MC . Chiing minh t&r giac ABCD ndi
tiép duoc.

Huwéng din giai
Xét hai tam gidc MAB, MCD

C6 AMB=CMD va MA.MD:MB.MC:%:m—g hay  AMAB~AMCD  hay

MCD = MAB => DAB + BCD =180° hay t&t gi<c ABCD ndi tiép duoc.

Cho duong tron (O;R),duong kinh AB. DadyBC =R. Tir B ké tiép tuyén Bx véi duong tron. Tia AC
cit Bxtai M . Goi E 1a trung diém cua AC.
Chimg minh tir giac OBME ndi tiép duong tron.
Hudéng din giai

Taco E 1atrung diém cua AC = OE L AC

Ma BxLAB  ABx 90° nén tir gidc OBME
noi tiép.

Mirc do 2:

Bai 1: Cho dudng tron O duong kinh AB . V& day cung CD vuéng goc voi AB tai | (1 nam giita A va
O ). Lay diém E trén cung nhd BC (E khac B va C ), AE cit CD tai F.Chung minh: BEFI 1a tir
giac ndi tiép dudng tron.

Huéng din gidi

D

Tu giac BEFI co: BIF = 90° (at) BEF = BEA =90° (gbc noi tiép chan nira dudng tron)
Suy ra tir gidc BEFI ndi tiép duong tron dudng kinh BF .



Bai 2:

Cho nita dudng tron tim O duong kinh AB, diém M bét ki trén nira duong tron (M khac A, B ). Trén
ntra mit phang bd AB chira nira dudng tron ké tiép tuyén Ax. Tia BM cit Ax tai | ; tia phan giac cta
géc IAM cit nira duong tron tai E; cit tia BM tai F tia BE cit Ax taiH, cit AM tai K. Chimg
minh rang: EFMK 12 t giac noi tiép.

Hudéng din giai

2 2
1

/ 9) B

Taco: AMB =90° ( noi tiép chén nira duong tron ) = KMF =90° (vi 1a hai goc ké bu).

AEB = 90° ( ndi tiép chén nira duong tron ) = KEF =90° (vi Ia hai goc ké bu).

;_I?E\F + KMF =180° do d6 EFMK 1a tir gic ndi tiép.

C?llo ﬁﬁa duong tron tim O duong kinh AB,. K¢ tiép tuyén Bx va lay hai diém C va D thudc nua
duong tron. Cac tia AC va AD cat Bx lanluoto E, F (F ¢ gitta B va E).

1. Chung minh: ABD = DFB.
2. Chung minh rang CEFD 14 tir giac noi tiép.

o A ©
Huwéng dan giai:
1) AADB co ADB = 90° (noi tiép chan nira duong tron ) = ABD + BAD =90° (vi tong ba goc ciia mot
tam giac bang 180°)(1)
AABF ¢6 ABF =90° ( BF latiép tuyén ). = AFB + BAF =90° (vi tong ba gdc cia mdt tam giac bang
180°) (2)
Tir (1) va (2) = ABD = DFB
2) Tir gidc ACDB noi tiép (O) = ABD +ACD = 180°.
— ECD +ACD = 180°/ ( Vi I hai gbc k& bit) = ECD = DBA
Theo trén ABD = DFB ECD = DBA = ECD = DFB EFD +DFB = 180° (Vi la hai goc k& bu)
nen ECD + AEED = 1807 do do tir giac CEFD la tir gidc ndi tiép.

Mire do 3:



]éilolduc‘mg tron (O;R); AB va CD la hai duong kinh khac nhau ctia duong tron. Tiép tuyén tai B cia
dudng tron (O;R) cét céc duong thing AC, AD thir tu tai E va F.

a) Ching minh tr gidc ACBD 14 hinh chir nhat.

b) Chung minh AACD ~ ACBE

¢) Chig minh tir giac CDFE noi tiép dugc duong tron.

Huéng din giai

a) Tt giac ACBD c6 hai duong chéo AB va CD bang nhau va cit nhau tai trung diém ctua mdi dudng,
suy ra ACBD Ia hinh chir nhat.

b) Tir gi\c ACBD 1a hinh chi nhat suy ra CAD = BCE =90° (1).

Lai c6 CBE:%sdéE(géc tao boi tiép tuyén va day cung); ACD:%deB(géc noi tiép), ma

—

BC =AD (do BC = AD ) = CBE = ACD (2).
Tir (1) va (2) suy ra AACD ~ ACBE .

c) Vi ACBD Ia hinh chit nhat nén CB song song v4i AF |, suy ra: C?Ié\E = ISI—:\E (3).

Tu (2) va (3) suy ra ;C\D = ISF\E do d6 ttr giac CDFE nbi tiép dugc dudng tron.

Bai 2: Cho nira dudng tron dudng kinh BC =2R. Tir diém A trén nira dudng tron vé& AH L BC .Nua dudng
tron duong kinh BH , CH lan luot ¢6 tam O,; O, cat AB va CA thututai D va E.

a) Ching minh t&r gisc ADHE 1a hinh chit nhat, tir d6 tinh DE biét R =25 va BH =10.

b) Chiing minh tir giac BDEC ndi tiép duong tron.

Hudng dan giai

a) Ta c6 BAC =90° (vi gbc ndi tiépchin nira dudng tron)

Tuong tu ¢ BDH = CEH = 90°

Xét tir giac ADHE c6 A = ADH = AEH =90°hay ADHE 14 hinh chit
nhat.

Tu d6 DE=AH ma AH?=BH.CH (Hé¢ thuc lugng trong tam giac
vuong)

hay AH? =10.40 = 20° (BH =10;CH =2.25-10 = 40) = DE =20

BAH C (gbc cb canh tuong trng vuong goc) ma DAH = ADE
ADHE 2 hinh chit nhat) => C = ADE do C+ BDE =180° nén t&r gisc BDEC ndi tiép dudng tron.
Bai 3: , ) .
Cho ntra duong tron O R duong kinh AB. Cactia AC AD cat Bx lanluot 6 E va F F nam gitra
B va E). Ching minh rang CEFD 1a t gi4c ndi tiép



Hudéng din giai

A O
that vay. ABD = BFD (1) (ciing phu véi DBF )
Mait khac A,B,C,D cung nam trén mot duong tron nén ECD = ABD 2
Tir (1) va (2) ECD = BFD = ECD + EFD =180° hay CEFD 1a t&r gi4c ndi tiép
Mirc do 4:

Bai 1: Cho AABC can tai A, | 1a tim dudng tron ndi tiép, K 1a tim duong tron bang tiép goc A, O 1a trung
diém cua IK . Chimg minh bén diém B, |, C, K cung thuéc mot duong tron tim O

A
|
1
H
B 2 2 c
3
4 3/4
(@)

Hudéng dan giai:

Theo gia thiét ta c6: B, = B, , B, = B, Ma B, + B, + B, + B, = 180° B, + B, =90°
Tuong ty C, + C, = 90°
Xét tir giac BICK c6 B + C = 180° = bdn diém B, I, C, K thudc dudng tron tim O dwong kinh IK .

Bai 2: Cho tam gidc AABC vuong& A (AB > AC), dudngcao AH . Trén nira mt phing by BC chiradiém A, vé
nira duong tron duong kinh BH cit AB tai E, nira duong tron duong kinh HC cat AC tai F. Chung
minh:

1) Tt gidc AFHE 1a hinh chit nhat.

2) T gidc BEFC 1a tir giac noi tiép duong tron.

Hudéng din giai



Tir gia thiét suy ra

CFH = 90°, HEB = 90°. (gdc ndi tiép chén nira dudng tron)

Trong tit giac AFHE ¢6: A=F=E=90° = AFHE la hinh chit nhat

2) Vi AFHE 14 hinh chit nhat = AFHE noi tiép = AFE = AHE (goc ndi tiép chin AE ) (1)

Ta lai co AHE = ABH (gbc cb canh tuong tng 1) (2)

Tir (1) va (2)

— AFE = ABH ma CFE + AFE =180° = CFE + ABH = 180°. Vay tir gidAc BEFC ni tiép.

Bai 3: Cho nira duong tron O dudng kinh AB. C 1a mot diém nam giita O va A. Pudng thing vudng goc
véi AB tai C cét ntra duong tron trén tai |1 . K 1a mot diém bat ky ndm trén doan thang Cl (K khéac C
va 1), tia AK cét nira duong tron (O) tai M , tia BM cét tia Cl tai D

Ching minh:

1) ACMD Ila tir gic ndi tiép duong tron.

2) AABD ~ AMBC
3) AKDE la tir giac ndi tiép.
Huéng din giai

E A o] 0

— L —

1) Ta co: AMB =90°(goc ndi tiép chan nira duong tron)= AMD =90°. T gidc ACMD ¢6

—

AMD = ACD =90°, suy ra ACMD néi tiép dudng tron dudng kinh AD .

2) AABD va AMBC c6: B chung va BAD = BMC (do ACMD la tir gidc ndi tiép).
Suyra: AABD ~AMBC (g-0)

—_— —_—

3) Lay E d6i xtng voi B qua C thi E ¢b dinh va EDC = BDC BDC = CAK (cung phu v6i B

—

EDC = CAK. Do d6 AKDE la tir giac ndi tiép.

I11. Phwong phdp 3 chitng minh: “Chimg minh hai dinh cting nhin doan thing tao boi hai diém con lai
hai goc bang nhau”.



CAC Vi DU.

Mire d6 1:

Bai 1: Lz rs . N . X A

Cho tam gidc A BC, 14y diém D thay déi nim trén canh BC' (D khong tring véi B va C'). Tréntia AD
liy diém P sao cho D niam giira A va P dong thoi DA.DP = DB.DC.Pudng tron (T )di qua hai

diém A, D 1an lugt cit canh AB, AC tai F' va E.Ching minh rang: Tir giac ABPC noi tiép

A

Huéng din giai:

Taco6 DADP =DB.DC = % = D—g ma ADB =CDP nén hai tam gisc ADB,CDP déng dang. Suy ra,
DAB= DCP= T giac ABPC ndi tiép.

Bai 2:

Tir mot diém A nam ngoai duong tron (O ;R ) ta v€ hai tiép tuyén AB, AC véi duong tron ( B, C 14
tiép diém). Trén cung nho BC ldy mét diém M, vé Ml L AB, MK L AC (I € AB,K € AC ). Chimg
minh: AIMK 14 t&r gidc noi tiép dudng tron.

Huéng din gidi
Ta c6: AIM = AKM = 90° (gt), suy ra t giac AIMK noi tiép duong tron duong kinh AM .

Bai 3: Cho duong tron (O) c6 duong kinh AB. Léy diém M thudc doan théng OA, diém N thudc nira duong
tron (O). Tir A va B v& céc tiép tuyén Ax va By. Dudng thing qua N va vudng goc véi MN cét Ax

va By thu ty tai C va D. Chimg minh ACNM va BDNM 1a cac tir gidc ndi tiép dudng tron.



Huéng din giai:

A M 0 B

T gidc ACNM c6: MNC =90° (gt) MAC = 90° ( tinhchat tiép tuyén).

= ACNM 1a tir giac ndi tiép dudng tron duong kinh MC . Tuong tu tir giac BDNM ndi tiép duong tron
duong kinh MD .

Mirc do 2:

Bai 1:

Tir mot diém A ndm ngoai dudng tron (O;R) ta v& hai tiép tuyén AB, AC véi dudng tron ( B, C 1a
tiép diém). Trén cung nho BC lay mét diém M , véMI L AB, MK L AC (1 € AB,K € AC )

a) Ching minh: AIMK 14 t&r giac noi tiép dudng tron.

b) V& MP 1 BC (P e BC). Chimg minh: MPK = MBC.

Huéng din gidi

a) Ta co: AIM = AKM = 90° (gt), suy ra tir giic AIMK ndi tiép dudng tron duong kinh AM .

b) Tt giic CPMK ¢6 MPC = MKC =90° (gt). Do d6 CPMK 14 tir giac ndi tiép = MPK = MCK (1).

Vi KC 1 tiép tuyén cta (O) nén ta c6: MCK = MBC (cung chidn MC) (2).

Tu (1) va (2) suy ra MPK = MBC (3) Chung minh twong tu cau b ta cd BPMI 12 tir gidc noi tiép.

Bai 2:

Cho duong tron (O;R) c6 dudng kinh AB. V& ddy cung CD vudng goc vi AB (CD khéng di qua
tam O ). Trén tia ddi cua tia BA 1iy diém S; SC cit (O;R) tai diém thtr haila M . Goi H la giao diém
cia MA va BC K 1a giao diém cia MD va AB . Chirng minh BMHK 12 tir giac noi tiép.



Huwéng din giai:
Vi AB L CD nén AC=AD.

Suy ra MHB = MKB (vi cing bang %(SdA_[\) +sd MTB) = tir giac BMHK ndi tiép dugc duong tron.

Bai 3: Cho duong tron (O) c6 duong kinh AB. Liy diém M thudc doan thang OA, diém N thudc nira duong
tron (O). Tir A va B v& cc tiép tuyén Ax va By. Duong thing qua N va vudng goc véi MN cét Ax

va By thututai C va D.

a) Ching minh ACNM va BDNM 14 céc tir gidc noi tiép duong tron.

b) Ching minh AANB ~ ACMD .

¢) Goi | 1a giao diém cua AN va CM, K la giao diém ctia BN va DM . Chimg minh IMKN 1a tir gi4c

noi tiep.

Huwéng din giai:

A M o B

T gide ACNM c6: MNC =90° (gt) MAC = 90° ( tinhchat tiép tuyén).

= ACNM la tir gidc ndi tiép duong tron duong kinh MC . Tuong tu tir gidlc BDNM ndi tiép duong tron
duong kinh MD .

b) AANB va ACMD cé:

ABN = CDM (do tir giic BDNM nbi tiép)

BAN = DCM (do t&t giac ACNM ndi tiép) = AANB ~ ACMD (g.9)

—

¢) AANB ~ ACMD = CMD = ANB =90° (do ANB la goc ndi tiép chin nira duong tron (0)).
Suyra IMK = INK =90° = IMKN 14 tir gidc ni tiép duong tron dudng kinh 1K
Mire do 3:



Bai 1: Cho hinh vudng ABCD c¢6 hai duong chéo cit nhau tai E.Ldy | thudc canh AB, M thudc canh BC

—

sao cho: IEM =90°( | va M khéng trung véi cac dinh cia hinh vudng ).
a) Chimg minh rang BIEM 1a tir gidc noi tiép duong tron.

—

b) Tinh s6 do cia goc IME
c) Goi N la giao diém cia tia AM vatia DC; K 1a giao diém ciia BN vatia EM . Ching min BKCE
1a tir giac noi tiép.

Huéng din giai

A D

—

a)Tt giac BIEM : IBM = IEM = 90° (gt);hay tir gidc BIEM ndi tiép dudng tron duong kinh IM .

e~

b) Tt giac BIEM noi tiép suy ra: IME = IBE =45° (do ABCD Ia hinh vuéng).

c) AEBI va AECM c6 BE =CE, BEI=CEM (do IEM = BEC =90°)
— AEBI =AECM (g-c-g) = MC =B = MB = 1A
MA MB_ IA

Vi CN // BA nén theo dinh li Thalet, ta c6: —— =——= —.Suyra IM //BN (dinh li Thalet dao)
MN MC IB

— BKE = IME = 45°(2). Lai ¢6 BCE =45°(do ABCD Ia hinh vudng).

Suy ra BKE = BCE = BKCE 1a tir giac ndi tiép.

Bai 2: Cho dudng tron (O) véi day BC cb dinh va mot diém A thay doi trén cung 16n BC sao cho AC > AB
va AC >BC. Goi D la diém chinh giita cia cung nho BC . Céc tiép tuyén ctia (O) tai D va C cét nhau

tai E.Goi P, Q lan luot 1a giao diém cia cac cap duong thing AB v6i CD; AD véi CE.

1) Ching minh rang: DE //BC

2) Chirng minh tr giac PACQ i tiép dudng tron.

Hudéng din giai
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1) CT[TEz%SdS@z%Sd/BB = BCD = DE//BC

2) APC = sd(AC - DC) = AQC

— PACQ ndi tiép duong tron (vi APC = AQC)

Bai 3:

Cho tam gidc ABC ¢6 C < B < 90°, duong cao AH va trung tuyén AM .

a) Chtmg minh rang néu BAC =90° thi BAH = MAC .

b) Néu BAH = MAC thi tam gidc ABC c6 vudng khong, tai sao?
Huéng din giai

A C

Tac6: BAH = BCA (cung phu véi HB\C)

MCA = MAC (Tam gi4dc MAC céntai M theo tinh chat trung tuyén trong tam giic vuong)

Suy ra BAH = MAC

b) Gia str tam giadc ABC khong phai la tam gidc vuong.

K¢ duong cao CN cua tam giac ABC

Taco MAC = BAH (gia thiét)

BAH = BCN (cung phu véi HB\C)

MCN = MNC (Tam gi4c MNC can tai N )

Suy ra MAC = MNC . Do &6 ACMN 1a tir giac noi tiép ma ANC =90° = AMC =90° = H = M

Suy ra tam gi4c ABC can (mau thudn gia thiét)
Vay khi BAH = MAC thi tam giac ABC I tam gi4c vudng



Mirc do 4:

Bai 1: Chotirgiaic ABCD ¢6 hai dinh B va C & trén nira duong tron duong kinh AD , tdm O . Hai duong chéo AC
va BD citnhautai E.Goi H 13 hinh chiéu vuéng goc cua E xudng AD va | 1a trung diém ctia DE . Chimg
minh ring:

1) Cac tir giac ABEH , DCEH ndi tiép duoc duong tron.

2) E la tam duong tron ndi tiép tam gidc BCH .
3) Nam diém B, C, 1, O, H cung thuoc mdt duong tron.

Hudéng din giai

1) Tt gide ABEH c6: B =90° (goc noi tiép trong nira dudng tron); H = 90° (gia thiét)
nén tir giac ABEH ndi tiép duoc.
Tuong tu, t& gide DCEH ¢6 C = H = 90°, nén néi tiép duoc.

—_—

2) Trong tir giac ndi tiép ABEH , ta c6: EBH = EAH (cung chin cung Eﬁ)

Trong (O) tacé: EAH = CAD = CBD (cing chéin cung CD).

Suy ra: EBH = EBC, nén BE Ia tia phan giac ctia goc HBC.

Tuong tu, ta c6: ECH = BDA = BCE, nén CE la tia phan giac ctia goc BCH .
Vay E la tam duong tron ndi tiép tam giac BCH .

—

3) Taco | la tdm cua duong tron ngoai tiép tam giac vuéng ECD, nén BIC = 2EDC (gbc ndi tiép va

goc & tAm cung chin cung EE). Ma EDC = EHC, suy ra BIC = BHC.

+Trong (O), BOC = 2BDC = BHC (géc ndi tiép va géc ¢ tam cung chén cung BC).

Hay nam diém B, C, I, O, H cung thudc mot duong tron.

Bai 2: Cho hinh vuéng ABCD c6 hai duong chéo cit nhau tai E. Liy | thudc canh AB, M thudc canh BC

—

sao cho: IEM =90°(1 va M khong trung véi cac dinh cta hinh vuong ).

a) Chuing minh rang BIEM 14 tir gidc noi tiép duong tron.

b) Tinh s6 do cua goc IME

¢) Goi N la giao diém cua tia AM vatia DC K la giao diém cua BN va tia EM . Chimg minh
BKCE : CK 1L BN

Huwéng din giai



A D

—

a) Tt giac BIEM ¢6: IBM = IEM =90°(gt); suy ra tr giac BIEM ndi tiép dudng tron duong kinh IM.

e~

b) Tt giac BIEM ndi tiép suy ra: IME = IBE = 45° (do ABCD Ia hinh vuéng).

—_

c) AEBI va AECM co: IBE = MCE =45°, BE =CE, BEI=CEM (do IEM =BEC =90°)
= AEBI = AECM (g.c.g)= MC =B = MB =A. Vi CN//BA nén theo dinh i Thalet, ta c¢:

MA _MB_ 1A suyra MI//BN (dinh I Thalet ddo)

MN MC B
— BKE = IME =45°(2). Lai c6 BCE =45°(do ABCD Ia hinh vudng).

—_—

Suy ra BKE = BCE = BKCE I tr giac ndi tiép.

— - — —_

Suy ra: BKC +BEC =180°ma BEC =90°; suy ra BKC =90°; hay CK L BN.

Bai 3: ~
Cho tam gidc nhon ABC ndi tiép (O), dudng cao BD, CE cét nhau tai H (D € AC;E € AB)- K&
duong kinh BK , K& CP 1 BK (P e BK)

a) Chig minh rang BECD 14 tir giac noi tiép

b) Chting minh rang EDPC 14 t&r gic noi tiép, tir d6 suy ra ED = CP

(trich HK2-Sé bic ninh 2016-2017)

Huéng dan giai

Do E,D,P nhin BC duéi mot goc vudng nén B,E,D,P,C nam trén mot dudng tron duong kinh BC.
Nén BECD , EDPC 1a to gidc noi ti€p.



A.BAI TAP MINH HOA

Cau 1. Cho t& gidc ABCD c¢6 duong tron duong kinh AD tiép xtic véi BC' va duong tron
duong kinh BC' ti€p xtic véi AD. Chting minh rang AB / /CD.

Cau 2. Cho tam gidc déu ABC . Trén nita mat phang bo BC khong chiia diém A vé ntra duong
tron duong kinh BC, D la diém trén nua duwong tron sao cho sdCD = 60°. Goi M la giao diém
ctia AD véi BC . Chiing minh réang BM = 2MC .

Cau 3. Cho duong tron (O;R) va (O';R') ti€p xtc trong tai A (R > R'). Tiép tuyén tai diém M

bat ky cua <O';R') cat (O;R) tai B va C.Chtng minh rang BAM = MAC'.

Cau 4. Cho tam giac ABC' noi ti€p duong tron (O;R), AH la duong cao (H € BC) . Chiing
minh rang: AB.AC =2R.AH .

Cau 5. Cho tam gidc ABC co A nhon ndi tiép trong dwong tron (O; R). Chting minh rang:

BC =2Rsin BAC'.

Cau 6. Cho hai duong tron (O) va (O') catnhau tai A va B.Qua A vé hai cat tuyén CAD va

EAF (C va E nam trén duong tron (O), D va F nam trén duong tron (O')) sao cho

CAB = BAF . Chting minh ring CD = EF

Céu 7. Cho duong tron (O] dudng kinh AB (' 1a diém trén cung AB C A B @&
CH L AB(H € AB) &dudng tron (C;CH) &tduongtron (0) ai D E DE &t CH ai
M tmg minh rang MH = MC

Cau 8. Cho tam giac ABC'  0i ti€p duong tron (O;R) € AD la duong cao cua tam giac ABC

tmg minh rang BAD = OAC

Cau 9. Cho hinh binh hanh ABCD . Puong tron ngoai tiép tam giac BCD at duong thang AC
ai E Gng minh rang dudng tron ngoai tiép tam gidc ABE  &p xtc véi BD

Cau 10. Cho doan thang AB M la diém di dong trén doan thang AB M A B @

duong thang zMy 61 AB ai M Mz anlwotldy ¢ D

MC = MA, MD = MB. Puong tron duong kinh AC  at duwong tron duong kinh BD ai N N
A tmg minh rang duong thang MN ludn ludn di qua mdt diém cd dinh.

Cau 11. Cho tam gidac ABC  on ndi tiép duwong tron (O; R) c¢6 dinh A 0 dinh, dinh B,C

dong.Dung hinh binh hanh ABDC  tng minh rang truc tim H ta tam gidc BDC 1a diém
cd dinh.



Cau 12. Cho tam gidc nhon ABC'. Vé duong tron (O) duong kinh BC'. Vé AD la duwong cao
ctia tam gidc ABC', cac ti€p tuyén AM, AN véi dudng tron (O) (M, N 1a céc ti€p diém). MN
cit AD tai E.Chtng minh rdng E la triec tAm ctia tam giac ABC'.
Cau 13. Cho tam giac nhon ABC, truc tam H . Tw A vé cac ti€p tuyén AM, AN véi duong tron
(0) duong kinh BC (M, N la cac ti€p diém). Chimg minh ring M, H,N thing hang.
Cau 14. Cho tam giac ABC can dinh A, dwong trung truc ctia AB cat BC tai D.Chting minh
rang AB 1a tiép tuyén ctia dudng tron ngoai tiép tam gidc ACD .
Cau 15. Cho tam giac ABC (;1 = 900) va AB < AC.Vé duong tron tim A ban kinh AB cat
BC tai D, cat AC tai E.Chtng minh rang DB.CB = EB®.
Ciu 16. Cho tam giac vuéng ABC noi tiép duong tron (O;R) (AB < AC, A= 90(’). buong tron
(I ) qua B,C tiép xtic véi AB tai B, cat duong thang AC tai D.Chiing minh rang OA L BD.
Cau 17. Cho doan thing AB = 2a c6 trung diém la O. Trén cing mot nira mat phang bo AB
wng ntra dwong tron (0) duwong kinh AB tra duong tron (O ') duong kinh AO (O ')

&y diém M A O  OM 4t(0) aiC oi D lagiao diém thit hai ctia CA 6i (O')

tng minh tam giac ADM

ép tuyén tai C ua (O) attia OD ai E, xac dinh vi tri twong d6i ctia dwong thang EA
dsivoi (0)  (0)
Cau 18. Cho duong tron tam O c6 duong kinh AB =2R  oi M la diém di dong trén duong
tron (O) biém M A,B  ungduongtrontam M épxiacvoi AB aiH wA B é
hai tiép tuyén AC ~ BD 6iduong trontam M tra dung.
a) Chitng minh BM,AM an luot la cac tia phan gidc ctia cac goc ABD  BAC

tng minh ba diém C,M,D &m trén ti€p tuyén ctia duong tron tam O ai diém M

ung minh AC + BD khong doi, tir d6 tinh tich AC.BD theo CD

astengoai A B tta duong tron duong kinh AB ta M otdiem N &
dinh. goi I 1a trung diém cia MN ¢é IP 6i MB M én dong thi P
én dong trén dwong cd dinh nao.

Cau 19. Cho ntra duong tron (O) duong kinh AB, difm ¢ §c nita duong tron. Goi [
diém chinh gitta AC E la giao diém cta AI  BC oi K lagiaodiémcua AC  BI
tng minh rang EK | AB

oi F la diém d6i xiing v6i K qua I .Chtng minh AF €p tuyén cua (O)



¢) Chttng minh rang AK.AC + BK.BI = AB.

d) Néu sin BAC = % .Goi H la giao diém ctia EK va AB. Chtng minh

KH (KH + 2HE) = 2HE.KE .

Cau 20. Cho duong tron (O) duong kinh AB =24, diém C thudc duong tron (C = A,C = B).
Trén ntta mgt phang bo AB chira diém C, ké tia Az tiép xic véi duwong tron (O) Goi M la
diém chinh gitta cung nhd AC . Tia BC cat Az tai Q, tia AM cat BC tai N.

a) Ching minh cac tam gidc BAN va MCN can.

b) Khi MB = M@, tinh BC theo R.

Cau 21. Cho duong tron (O; R) duong kinh AC' . Trén doan thang OC 13y diém B va vé
duong trbn(O ') c6 duong kinh BC'. Goi M la trung diém cua AB, qua M ké day cung vudng
g6c v6i AB cat duong tron (O) tai D va E.NG6i CD cat duong tron (O') tai I.

a) T gidc DAEB 1a hinh c6 dac tinh gi? Vi sao?

b) Chttng minh MD = MI va MI la ti€p tuyén cua duong tron (O').

c) Goi H la hinh chi€u vuéng goc cta I BC  tung minh CH.MB = BH.MC

Cau 22. Cho tam giac ABC déu, dung ntra duong tron tam D dwong kinh BC  ép xtc véi
AB,AC anluottai K,L aydiém P  Occungnho KL ung ti€p tuyén vdi nira duong
tron tai P 4t ciccanh AB,AC ‘anluot tai M,N

2
tng minh ABMD ~ ACDN 6isuy ra BM.CN = Bf .
S MN
tng minh 2% = ——
S, 2BC
oi E,F ‘Anluot ndm trén cc canh AB,AC AAEF §mg mot nira chu vi

AABC  tng minh rang EDF = 60"
Cau 23. Cho tam giac ABC ~ AC =2AB i tiép duong tron (O;R) ép tuyén cua

duong tron (O) ai A,C dtnhautai M BM &t duong tron (O) ai D tng minh réng:

a) MA _AD AD.BC = AB.CD
MB AB
ABCD + AD.BC = AC.BD ACBD
Cau 24. Trén ntra drong tron tam (O; R) , duong kinh AB Ay hai diéem M, FE @ty

A, M,E,B . Hai duong théng AM BE Atnhautai C AE BM 4tnhautai D

g minh rang t& gidc MCED i tiép va CD 6i AB



b) Goi H la giao diém ctia CD  AB  tng minh rang BE.BC = BH.BA

¢) Chttng minh rang cac tiép tuyén tai M va E cta duong tron <O> cat nhau tai mot diém 1

thudc CD .

e

d) Cho BAM = 45°, BAE = 30°. Tinh dién tich tam gidc ABC theo R.

Cau 25. Cho tam giac ABC déu, goi O la trung diém ctia canh BC . Cac diém D, E lan lwot di

dong trén cac canh AB, AC sao cho DOE bang 60°.

a) Chiing minh BD.CE khong doi,

—

b) Chttng minh rdng tia DO la tia phan giac cia BDE .

¢) Dung duong tron tim O tiép xtic véi AB . Chiing minh rang dwong tron nay ludn tiép xic
voi DE va AC.

d) Goi P,Q lan luot la tiép diém caa (O) voi AB,AC . I va N lan luot la giao diém ctia PQ

véi OD va OF . Chting minh rang DE = 2IN .

Céu 26. Cho dudng tron (O; R) va di€m A ¢ bén ngoai dwong tron. V& hai ti€p tuyén AB, AC

véi duong tron (O) (B,C lacac ti€p diém). Goi M la trung diém AB.

a) Chting minh t&t giac ABOC ndi tiép va xac dinh tdm I ctia dwong tron nay.

b) Chitng minh rang AM.AO = AB.AI .

c) Goi G la trong tam tam giac ACM . Ching minh MG / /BC'.

d) Chiing minh /G vudng gbéc véi CM .

Cau 27. Cho duong tron (O; R) nodi tiép AABC, tiép xtic voi canh AB,AC lanluwoto D E
oi O' la tam duong tron noi ti€p AADE 00' R

b) Cac duong phan giac trong cta B C 4t duong thang DE anluwottai M N Ung
minh t& gidc BOCMN  6i tiép dugc duong tron.

MN DM EN

BC AC AB

¢) Chitng minh

B.HUONG DAN GIAI



Cau 1. Giai:

Goi O la trung diém ctia BC

thi tam gidc OCD déunén OCD = 60"

= AB/ /CD D€ chting minh: BM = 2MC
Ta can chitng minh AB = 2CD.

Xét tam giac vuong BDC ta co:
CD = BC.sin 30" = %BC’ suy ra BC = AB =2CD

Cau 2. Giai:

Ta goi giao di€ém ctia AM va cung BC

/N N

la D.Taco BAM = MAC < BD = DC'.
< 0D 1 BC<0'M//OD

e —

o AMO'= ADO

—

bé chttng minh: AMO'= ADO ta

dwa vao cactam gidccan O'AM va OAD.
Cau 3. Giai:

Vé duong kinh AD cua duwong

—

tron (O), suy ra ACD = 90"

(goc noi ti€p chan nira duong tron).

Xét AHBA va ACDA co:




AHB = ACD (= 90°); HBA = CDA (g6c ndi tiép cing chin AC), Do d6

AH _AB
AC AD

AHBA ~ ACDA = = AB.AC = AD.AH .Ma AD =2R.Do do ABAC =2R.AH .

Cau 4. Giai:
Vé duong kinh BD cua duwong tron

—

(O;R) = BCD = 90" (gbc ndi tiép

chan ntta dwong tron).

ABCD ¢6 C = 90" nén BC = BDsin BDC'. Ta lai c6 BD = 2R; BDC = BAC (gdc noi tiép cung

L —

chian BC)nén BC = 2Rsin BAC.
Tir bai todn nay ta cin ghi nhé két qua quan trong: Trong tam gidc ABC ta c6:

a b c

sin4 sinB sinC

Cau 5. Giai:
Ta c6: AB latia phan giac cia CAF,
Vé BH 1 CD,BK L EF.

Thisuy ra BH = BK

Ta co: ACBD$ AEBF suy ra

9D _BH _, _, op— EF. D6 1a dieu phai ching minh.
EF  BK
Cau 6. Giai:

Dung duong kinh HN cua dueong tron
(C) cat duong tron (O) tai K khi do ta co

CN = CH = HK va

MC.MK = MH.MN (: MD.ME).

= MC.MK = (HC - MC).(HC + MC)

& MC.MK = HC® — MC* & MC(MC + MK) = HC®
Hay <& MC(MC + MK)= HC? & MC.2HC = HC? & HC = 2MC la diéu phai chiing minh.
Cau 7. Giai:

Dung duong kinh AE cta dueong



tron (O;R) Tacé AEC = ABD (cting chan cung AC)

suy ra ADBA ~ ACFEA, tir d6 suy ra

BAD = OAC..

Cau 8.

— -

Ta cé: BEC = BDC (cung chan cung)

— -

BC va ABD = BDC (so le trong)

—

suy ra BEC = ABD.

Vivay tia BD la tia tiép tuyén cta
duong tron ngoai tiép tam giac ABE
Cau 9. Giai:

+ Vé duong tron duong kinh AB.
AMBD vuodng tai M c6 MB = MD c

(gt) nén la tam gidc vudng can

= ACM = 45°. Tr d6 ta o

—

ANM = ACM = 45° (hai goc noi

tiép cung chan AM )

ANB = ANM + MNB = 90"; do d6 N thudc duong tron duong kinh AB.
+Goi F la giao diém cua MN va AB (E khac N ). Taco

VN

ANM = MNB = 45" = AE = EB = E ¢6 dinh. Vady MN ludn di qua mot diém ¢4 dinh E.

Cau 10. Giai:
Dung duong kinh AH cua (O)

Ta chttng minh H la triec tam cua

ABDC . That vay ta c6: ACH = 90"
= CH 1L AC & CH 1 BD.Tuong tu ta cling co:

BH | AB << BH 1 CD.Nhuvay H

la triec tdm cua ABDC'. Suy ra truc tam H la diém c¢6 dinh.
Cau 11. Giai:

AB cit (o) tai B va F.Vi AAEHS AADO



suyra AE.AD = AHAO = AM®.
b€ chiing minh E la truc tam

cua tam giac ABC, ta can chiing

minh AFE = 90°, nghiala cancd6 AF.AB = AE.AD.

Nhung ta c6: AF.AB = AM?(Tinh chéat ti€p tuyén, cat tuyén)
hodc c6 thé dung tam gidc dong dang

Cau 12. Giai:

Goi D, E la giao diém cta duong tron /

WS
e
e

(O) voicaccanh AC,AB thi H

la giao diém cua BD,CE.

— -

Chtng minh dwoc AMH = AMN,
tlrt d6 c6 M, H,N thang hang.

Cau 13. Giai:

Hai tam gidc can ABC,DAB

—

c6 chung goc o day ABC,

do dé BAC = ADC . Suy ra BA la tiép

tuyén cua duong tron ngoai tiép

tam giac ACD
Cau 14. Giai:
VE tiép tuyén Az cua duong tron (O)

a:T473 va A/C\B lan luot la goc tao

bdi tia ti€p tuyén va day cung va

goc ndi ti€p cung chan cung AB cua

(0) nén 2AB = ACB.

ABD va ACB lan luot 1a géc tao boi tia tiép tuyén va day cung va géc noi tiép cuing chan cung

BD cta (I) nén ABD = ACB.

—

Do d6 zAB = ABD = Az / /BD.Ma OA L Az,0A L BD suyra OA L BD.



Cau 15. Giai:
Gia st CA cat (0) tai Fthi EF la

duwong kinh cua (A;AB), tacd BF = BE

—_—

(vi BA L EF).Tacé: BED = BFD,

ﬁzlﬁ:%sd

BF—DE]:

%sd[BE _ DE] _ %sdBD — BFD

Tt d6 suy ra BED = ECB.

Xét tam gidc ABCE,ABED c6 B chung, BED = ECB

. ABCES ABED < BC B ppop— pp.
BE BD

Ciu 16 . Gidi:

o —

a)Tacd OA=0C =a= AOAC cantai 0.Ma ADO = 90" (gdc ndi tiép chan ntra duong tron
(O')) = 0D 1 AC = OD ciing la duwong phan giac A/O\C, nghiala AOD = DOM

~ — N
= AD = DM (hai goc ¢ tam bang -

nhau nén cung chan bang nhau) E

= AD =DM = AADM cantai D.

b) AAOE va ACOE c6 OF (chung); 6K

AOE = COE (cmt); OA = OC = a, AAOE = ACOE (c.g.c) = EAO = ECO = 90" hay
EA L AB tai A, OA = a labankinh (0) = EA la tiép tuyén ctia (0) va (0").

Cau 17. Giai:




a) Do BD, BH la hai ti€p tuyén cat nhau ddi véi duong tron (M )

—

= BM latia phan gidc ABD = é\l + 23; = % Ly luan tuong

tw AM 1a tia phan gidc cia BAC = A = A, = B‘;—C.
b) AMB = 90" (g6c noi tiép chan nira duwong tron) = 21 + 23\1 = 90"

—

L HBD+ BAC g0 HBD 1+ BAC —180°. Vay AC / /BD, ma MD 1 BD,MC 1 AC (gt

nén M,C,D thang hang. Ta c6 OM la dwong trung binh cta hinh thang vuéng ABDC nén
OM / /AC ma CD L AC (gt) = OM L CD tai M, CM laban kinh ctia (M) = CD la tiép

tuyén cua duong tron (0) tai M .
¢) Ap dung tinh chat hai tiép tuyén cit nhau ctia mot duong tron, cé:

AC =AH

BD—BH = AC+BD = AH +BH = AB = 2R(const) Ap dung hé thitc lvong trong tam

2
gidc vuong: AC.BD = AH.BH = MH* = ¢D

(do ACHD vudng c6 HM la trung tuyén ting
véi canh huyén).

d) Tacé IP / JAM (vicung vudng goc véi MB).Kéo dai IP cat AN tai K; AAMN c6 IK la
duong trung binh = K trung diém ctia AN .Ma A, N c6 dinh nén K cd dinh. Biém P ludn
nhin hai diém K, B ¢6 dinh dudi mot goc vuong nén P chuyén dong trén duwong tron duong
kinh KB.

Cau 18. Giai:

a) Ta co AIB = 90° (g6c noi ti€p c
chin nua duong tron) = BI 1 AE F

Twong tw AC L BE = AAEB

hai duwong cao AC,BI atnhau tai

A A B
K=K wctam AAEB = FK 1 AB at ba duong cao).
b) Do I la diém chinh gitta AC = IA = IC = [BA = IBC oi tiép cung chan hai cung
béng nhau). Ma JAC = IBC 0i tiép cung chan IC = [AC = IBA

AFAK  AI 1a duwong cao (AI 1 BI ) dong thoi 1a duwong trung tuyén (F K d6i xting qua
I)



= AFAK cantai A = PTA\I = IT4?(.Ta co

FAB = FAI + IAB = JAK + IAB = [BA + IAB = 90" = AF 1 AB tai A= AF la tiép tuyén

ctia (O) c) sin KAH = % ma

Sin BAC — % - % _ \E ~ AK = \EHK AABE ¢6 BI vira 1a dudng cao vira 1a dudng

phan gidc == AABFE can tai B nén BI clng la duong trung truc = KA = KE(K € BI).
[
2

KH +2

KH .Taco

\/§+1
2

EFH = EK + KH =

KH(KH + 2HE) — KH KH

:(3+J5)KH2.

O

Va 2HE.KE =2 \E 1| HK|2HE = (JE + 6)HK2. Suy ra KH(KH + 2HE) = 2HE.KE .
Ciu 19. Giai: v
a) Do M la diém chinh gitta ZC\? M
. MA= MC = NBM = ABM
B A

(hai géc noi tiép chdn hai cung

béng nhau) = BM la dudong phan

giac ABN trong AABM . [

Mitkha BMA = 90" (gdc noi tiép chan nita duong tron).

ABAN c6 BM vira la duwong cao vira la duong phan gidc = ABAN can tai B

o —

— BAN = BNA.Talai c6 BAN = MCN (vi ciing bt BOM ). Do d6 BNA = MCN = ACMN
cantai M .

— e -

b) Do MB = M@ (gt) = ABMQ cantai M = MBQ = MQB MCB = MNQ (vi cung bu véi hai

g6c bang nhau) = ABCM ~ AQNM (g.g) = S—ﬁ = Z—]\]{[ =1 (do ACMN cantai M nén

CM = MN)= QN = BC'. BCA = 90" (g6c noi tiép chan nita duong tron). Xét ABAQ vuodng
tai A AC L BQ

AB’* = BC.BQ = BC(BN + NQ)= BC(AB+ BC) (1).Pat BC =z,2>0 & AB=2R U
(1) cho 4R® = ¢(2R + z) & o + 2Rz — AR’ =0 A' = R* + 4R’ = 5K’ = JA' = R\5

b =—R+RJ5 2,=—R-RJ5<0 ai.vay BC=(\5-1)R



Cau 20. Giai:

a) bueong kinh A C vudng goc

voiday DE tai M = MD = ME.

T gidc ADBE ¢6 MD = ME,

MA = MB (gt), AB 1 DE

= ADBE la hinh thoi (hinh binh

hanh c¢é hai dwong chéo vuong goc nhau).

b) Ta c6 BIC = 90" (g6c ndi ti€p chén nua dudng tron (0'))

ADC = 90" (g6c ndi ti€p chan ntra duong tron (O)):> BI 1. CD va AD 1 DC nén AD / /BI,
ma BE / /AD = E, B,I thang hang (tién dé Oclit). ADIE ¢ IM la dudng trung tuyén tng voi
canh huyén = MI = MD .Do MI = MD (cmt) = AMDI cantai M = MID = MDI

+0'1=0'C=R=A0'IC cantai 0' = 0'IC = 0'CI Suy ra

MID + O'IC = MDI + 0'CI = 90" (AMCD vubdng tai M).Vay MI 1. O'I tai I, O'I = R'
ban kinh duong tron (O ') = MI la tiép tuyén ctia duong tron (0 ') .

C) BCI = BIM (g6c noi tiép, goc tao boi tia tiép tuyén va day cung chan BI) BCI = BIH (cung
phu HIC) = BIM = BIH = IB1a phan gidc MIH trong AMIH . Talai 6 BI L CI = IC 1
phan giac ngoai tai dinh I ctia AMIH . Ap dung tinh chat phan gidc ddi véi AMIH c6:

BH IH CH
MB  MI CM

= CH.MB = BH.MC'.

Céu 21. Gii:
Xét tit gidc AKDL ¢6 KDL + KAL = 180°
Wi K =L =90" = KDL = 180" — 60° = 120"

&t hai tiép tuyén cit nhau

tacé6 DM,DN anluot la tia phan giac KDP  PDL

KDP +PDL _ KDL _ 120°
2 2 2

o — —

MDC = MDN + NDC = 60" + NDC MDC = B + BMD = 60° - NDC ABMD

= MDN = =60’

— —

— NDC = BMD  MBD = DCN = 60° AABC déu)= ABMD ~ ACDN

2
:%ZQ:BM.CN:BD.CD: Bc
CD CN




1
by Ta c6 S _ JMN-ED vy pp MN KD MN
. ;AD_BC BC AD BC AD 2BC

Vi D € MD la tia phan gidc BMN = DK = DP , AAKD c6

K= 90", KAD = 30' = kp = A0 L KD _ 1
2 AD 2

c) Dung duong tron bang ti€p trong goc A c6 tam O cua AAEF . Do AD la duong trung tuyén

cua AABC déunén AD la tia phan gidc BAC.Suyra O € AC.Goi P',K' L' Jan luot 1a cac
tiép diém cua (O) voi EF,AB,AC .Tacé AK'=AL';P'E = EK";P'F = FL' (tinh chat hai
tiép tuyén cit nhau)

— P, —AE+EF + FA= AE + EP'+ P'F + FA

1

=AF +FEK'+ FL'+- FA=AK'+ AL'=2AK'. Ma P, :EPABC (gt)
1 3 - 3 AB | . \ \
:2AK':§PABC :EAB (AABC deéu) éAK':ZAB:BK':T (vi AK'+ K'B=AB)
2 2 2
= BK'AB = A4B = [@] = BC (D la trung diém BC'); AB = BC

(AABC déu) = BK'.AB = BD* = ABKD' ~ ABDA (c.g.c) = BK'D = BDA = 90°. Ta lai c6

— T T -

OK'B=90"=0=D (vi 0,D € AD).Ma K'AL'+ K'DL' =180° (vi AK'DL" 1a ttt gidc noi

tiép) ma K'AL'=60" = K'DL'=120" = EDF = 60’ (tia phan giac cua hai goc ké).
Cau 22. Giai:

a) Xét AMAD va AMBA co m chung;

MAD = MBA (gbc ndi tiép, goc tao boi tia tiép tuyén va day ciing chan AD)

= AMADS$ AMBA (g.g)

MA AD MD
MB AB MA'

b) Tac6 MA = MC (tinh chat hai tiép

tuyén cit nhau ctia mot duong tron) = MD _ MD . Lap luan tuong tw, ta cé MD _ CD . Suy
MA  MC MC  BC

A—D:C—D:>ADBC AB.CD.
AB BC

—

c) Dung diém E € AC EDC = ADB



— - —

ADAB va ADEC c6 ADB = EDC (cach dung), ABD = ECD (hai géc ni tiép cling chén

AD)= ADAB$ ADEC (g.8) = ‘g—g = i_lc)* = AB.DC = EC.BD (1).Do

EDC = ADB = BDC = ADE , nén ADAE$ ADBC (g.g)= AD.BC = BD.AE (2).
Tt (1) va (2) ta c6 AB.CD + AD.BC = BD(AE + EC) = BD.AC'.

[AD.BC = AB.CD

c) Taco AD.BC + ABCD — AC.BD = 2AB.CD = AC.BD.

Ma AC =2AB (gt) = 2AB.CD = 2AB.BD = CD = BD. Suy ra tam giac BCD cantai D.
Cau 23. Giai:
a) Ap dung tinh chat goc ndi tiép

chan ntta deong tron ta cé:

AEB = AMB = 90", vay

BMC = AEC = 90"

—

= AEC + BMC = 180" = Tu gidc MCED ndi tiép duong tron. AABC c6 hai duong cao
BM,AE citnhau tai D = D la trec tam AABC = CD 1 AB.

b) cos ABC = BE _BE . pppc— BHAB.
AB_ BC

c) + Goi I la giao di€ém ctia ti€p tuyén tai M cua duong tron (O) véi CD . Trong duong tron

(O) 6 IMD = MAB (g6c noi tiép, goc tao boi tia tiép tuyén va day ciing chan MB),

—

MAB = MDI (cing phu v6i ACH )= IMD = MDI = AIMD can tai [ = IM = ID.

Talai c6 IMC = ICM (cing phu voi hai géc bing nhau) = AMIC cantai I = IM = IC.
Vay IM = ID = IC = I la trung diém cua CD.
+ ACED c6 EI latrung tuyén ting v6i canh huyénnén IE = IC = ID = IM, ACED va AIED
6 IM = IE (cmt), O chung, OM = OF = R = AIMO = AIEO
~ IEO=IMO =90 = [E L OE,OE=R  IE & tuyén cua dudng tron (0) ai

FE . Nghia la cac tiép tuyén tai M,F tua duong tron (O) atnhau tai mot diém I 6c CD

AAHC  H =090 CAH = 45° = AAHC ai H = CH = AH = ¢

— HB J3 J3

EAB = 30° = EBA = 60" cot EBA — o= cot60° = /3 = HB = HO =

AB:AH+HB:>2R::1:+§:>:U: il :R(?)—\/g)

J3+3



_ABCH _ %.23.3(3 - \/5)32 (dvdt).

Vay S,,

Cau 24. Giai:

— ~

BDO + BOD = 180" — B = 120"

o e — BDO = COE,
BOD + COE =180 — DOE = 120°

a) Taco

ma DOE = B = 60°

. ABDO ~ ACOE (g.g) 22 - 98
0C CE

2
= BD.CE = OB.OC = BC

b)

ABDO ~ ACOE = oD _bb_ 5D mat khac

OF OC OB

— - —_—

DBO = DOE = 60" = ABDO ~ AODE (c.g.c) = BDO = ODE, ma tia DO nam gitta hai tia
DB,DE = DO la tia phan giac BDE.

—_—

c) AABC déu nén duong trung tuyén AO ciing la dwong phan giac trong caa BAC, ma DO
la phan gidc ngoai tai dinh D = O la tam duong tron bang ti€p trong géc A cua
AADE =PUdng tron (0) ludn ti€p xtc DE, AC.

d) AP = AQ (tinh chat hai tiép tuyén cat nhau), AB = AC
AP _AQ

AB  AC
hai dinh lién ti€p ctia t& giac JOQE = T gidc IOQFE ndi ti€p (cung thudc mot cung chira goc).

PQ//BC:>IQA ACB = 60", ma DOE = 60" :>IQE—IOE—60° 0,Q la

Suy ra EIO = EQO =90°. Ly luan twong tu DNE = 90". Vay t& giac DINE (BIE’ va DNE

cung nhin DE dudi mot goc vuong) = ONI = ODE . Vay AONI ~ AODE (g.g)
IN ON

= s60°—l:>DE:2NI.
DE  OD 2

Cau 25. Giai: 5
a) Do AB,AC lahai ti€p tuyén M

cat nhau ctia dwong tron (O) A A

—_—

nén ABO = ACO = 90° = B,C K




thudc duong tron duong kinh OA c6 tam I 1a trung diém OA.

b) Ta c6 AM.AO = AZ—BQAI — ABAI.

c) Goi F la trung diém MA, do G la trong tam ACMA nén G € CE va g—g = —. Mat khac

1
3

ME _ 1 i yp=MA_MB o g =By L GE_ME o dinh 1y Ta-lét dao
BE 3 2 2 357 CE BE
= MG/ /BC.

!
d) Goi G' la giao di€ém ctia OA4 va CM = G' la trong tam AABC . Nén Cé—]y = % = GTE, theo

dinh Iy Ta-1ét ddo GG'/ /ME (1)

MI la duong trung binh trong AOAB = MI / /OB, ma AB 1L OB (cmt) = MI | AB, nghia
la MI L. ME (2). Tt (1) va (2) cho MI 1 GG',talaico GI' 1. MK (vi OA L MK )nén [ la truc
tam AMGG'= GI L G'M tic GI L CM .

Cau 26. Giai:

a). Goi O' la giao diém ctia AO
voi cung nho DE cta duong tron
(0) = O' thudc duong phan giac

ciaa A trong AADE . Taco

— —

DOA = EOA (tinh chat hai tiép tuyén cat nhau) = DO' = 0'E.

L —

Ma ADO'= Esd‘DO';EDO' = Esd‘O'E = ADO'= EDO'= DO'" la phan giac D= 0'latam
duong tron néi tiép AADE . Do d6 OO'=R.

b) Do AB = AC (tinh chat hai tiép tuyén cat nhau) = AADE can tai A nén

ADE:M:%O —BATC.Mé ADE:ABMJr]ﬁ/_/T?:Ag%YnLNMB BO
BC 1pi- ABC j]@:ﬁ_gzgoo_BAC;ABC:ASB "
khac NCB = A203 Co ACB NMB=NCB  M,C 1ahai dinh
lién tiép cua tt gidc BCMN = @ gidc BCMN  0i ti€p (vi cung thudc mdt cung chira goc).
¢) ANMO ABCO NOM = BOC (d8i dinh); NMO = BCO — ANMO$ ABCO
OM'_ ON _ MN Twong tu ADMO$ AACO = DM _ oM ANEO$ ABAO

= = =
oc¢ 0B BC AC OC
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