TU GIAC NOI TIEP
A.TRONG TAM CO BAN CAN PAT
I. TOM TAT LY THUYET
1. Dinh nghia B

- Tw gidc noi tiep dwong tron la tir gidc co
bon dinh nam trén duong tron do.

D ( &4
- Trong Hinh 1, tit gidc ABCD ndi tiép (O) va \/

(0) ngoai tiép tir gidc ABCD. Hinh 1

2. Dinh li

- Trong mét tit gidc néi tiép, tong sé do hai géc déi dién bang 180°.

- Néu mét tir gidc c6 tong sé do hai géc doi dién bang 180° thi tir gidc dé néi tiép duwoe dwong tron.
3. Mt 56 ddu higu nhin biét tir gidc ndi tiép

- Tu gidc ¢é tong hai géc doi bang 180°.

- Tik gidc ¢é goc ngodi tai mét dinh bang géc trong cia dinh doi dién.

- T gidc co 4 dinh cach déu mét diém co dinh (ma ta co thé xdc dinh duoc). Diém do la tam cia duong

tron ngoqi tiép tir gidc.

-Tit gidc c6 hai dinh ké nhau cing nhin canh chiva hai dinh con lai dwdi mét goc a.

Chii y: Trong cdc hinh da hoc thi hinh chit nhdt, hinh vudng, hinh thang cdn néi tiép dwoc dwong tron.
IL. BAI TAP VA CAC DANG TOAN

Dang 1. Chirng minh ti giac ndi tiép

Phuwrong phdp giai: Dé ching minh tt giac ndi tiép, ta c¢6 thé sir dung mot trong cac cach sau:

Cdch 1. Chirmg minh t&r gidc c6 téng hai goc d6i bang 180°.

Cdch 2. Chimg minh tir giac ¢6 hai dinh ké& nhau cting nhin canh chira hai dinh con lai duéi mot goc a.
Cdch 3. Chirng minh t&r gidc c6 goc ngoai tai mot dinh bang goc trong cia dinh ddi dién.

Cdch 4. Tim duoc mot diém cach déu 4 dinh cua ti giac.
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1.1. Cho tam gidc ABC nhon, duong cao BM va CN cit nhau tai H. Chimg minh cac tir giac AMHN va
BNMC 1a nhiing tur giac noi ti€p.

1.2. Cho diém A ndm ngoai duong tron (O), qua 4 ké hai tiép tuyén 4B va AC véi duong tron ( B, ¢ 1a tiép
diém). Ching minh tt giac ABOC 1a tir giac ndi tiép.

2.1. Cho tir gidc ABCD ndi tiép (O), M 1a diém chinh giita ctia cung 4B. Nb6i M voi D, M vé6i C cit AB lan
luot & E va P. Ching minh PEDC 1a tir giac noi tiép.

2.2. Cho tam giac ABC nhon ndi tiép dudng tron (0). M 1a diém thudc dudng tron. V& MH vudng goc véi
BC tai H, v& MI vudng goc voi AC. Chimg minh MIHC 1a tir giac ndi tiép.

Dang 2. Sir dung tir gisc ndi tiép dé chirng minh cac goc bang nhau, cic doan thing bing nhau, cac

dudng thing song song hoic dong quy, cic tam giac dong dang...
Phirong phdp: Sir dung tinh chat ctia ti gidc ndi tiép.

3.1. Cho dudng tron (O) dudng kinh AB. Goi H 1a diém nam giita O va B. Ké day CD vudng goc véi AB
tai . Trén cung nho AC lay diém E, ké CK L AE tai K. Puong thang DE cit CK tai F. Chimg minh:

a) Tt gidc A6CK 1a tir giac noi tiép;
b) AHI.AB = AD?;
c¢) Tam giac ACE la tam giac can.

3.2. Cho nira (O) duong kinh AB. Ldy M € OA4 (M khéng tring o va A). Qua M vé& duong thing d vudng
goc v6i AB. Trén d 1y N sao cho ON > R. N6i NB cit (O) tai cKé tiép tuyén NE véi (O) (£ 1a tiép diém,
E va A cung thudc nira mét phang bd ). Ching minh:

a) Bén diém O, E, M, N cung thudc mot dudng tron;

b) NE? = NC.NB;

c) NEH = NME (H 1a giao diém ctia AC va d);

d) NF 1a tiép tuyén (O) v6i F 1a giao diém cta HE va (O).

4.1. Cho dudng tron (O) dudng kinh 4B, goi I 1a trung diém ciia OA4, diy CD vudng goc v6i AB tai I. Liy
K tuy y trén cung BC nho, AK cat CD tai H.

a) Chimng minh t&r gidc BIHK 14 tir giac noi tiép.
b) Chiing minh AHAK c¢6 gia tri khong phu thude vi G diém K.

¢)Ké DN L CB, DM 1 AC. Chimg minh cac duong thing MN, AB, CD ddng quy.
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4.2. Cho duong tron (O; R) va diém 4 cb dinh ngoai duong tron. Qua 4 ké hai tiép tuyén AM, AN t6i
duong tron (M, N 1a hai tiép diém). Mot duong thang d di qua 4 cit duong tron (O; R) tai B va C (AB <
AC). Goi 7 1a trung diém BC.

a) Ching minh nam diém 4, M, N, O, I thudc mot dudng tron.
b) Chitng minh AM? = AB.AC.
¢) Puong thang qua B, song song v&i AM cat MN tai E. Chung minh /E song song MC.

d) Chimg minh khi d thay d6i quanh quanh diém A thi trong tim G cta tam giac MBC luén ndm trén mot

duong tron cd' dinh.

III. BAI TAP VE NHA CO BAN

5. Cho diém C nam trén nira duong tron (O) véi duong kinh 4B sao cho cung AC 16n hon cung BC (C+
B). Pudng thing vudng goc voi AB tai O cit day AC tai D. Ching minh tir giac BCDO noi tiép.

6. Cho dudng tron (O) duong kinh AB. Trén doan thang OB lay diém H bdt ki (H khong tring O, B). Trén
dudng thing vudng goc voi OB tai H, 1y mot diém M & ngoai dudng tron; MA va MB thir ty cét dudong
tron (O) tai ¢ va D. Goi / 1a giao diém ctia AD va BC. Chitng minh MCID va MCHB 1a ttr giac ndi tiép.

7. Cho hai duong tron (O) va (O') cit nhau tai 4, B. Ké duong kinh AC cuia (O) cit dudng tron (0) tai F.
Ké duong kinh AE cua (0') cit dudng tron (O) tai G. Ching minh:

a) Tt giac GFEC ndi tiép; b) GC, FE va AB dong quy.

8. Cho tam gidc ABC can tai A. Puong thing xy song song voi BC cit AB tai E va cat AC tai F. Chiing
minh t giac EFCB ndi tiép.

9. Cho tam giac ABC vudng tai 4, duong cao AH. Ké HE vudng goc voi 4B tai E, Ké HF vudng géc voi
AC tai F. Chimg minh tt giac BEFC ndi tiép.

10. Cho tam giac ABC vudng tai 4 va diém M thudc canh AC. V& duong tron tam O duong kinh MC cit
BC tai E. Nbi BM cat duong tron (O) tai N, AN cat duong tron (O) tai D. Ly I d6i xtg v6i M qua 4, K

dbi xtmg vi M qua E.

a) Chirng minh BANC 1a tir giac ndi tiép.

b) Chirng minh C4 13 phan giac cia BCD.

¢) Chung minh ABED 1a hinh thang.

d) Tim vi tri M dé duong tron ngoai tiép tam gidc BIK c6 ban kinh nho nhat.
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11. Cho tam giac ABC c6 ba goc nhon. Puong tron (O; R) ¢6 dudng kinh BC cit AB, AC lan luot tai F va
E; BE cit CF tai H.

a) Chung minh tir giac AFHE ndi tiép. Tir d6, xac dinh tim / ctia duong tron ngoai tiép tir gidc nay.
b) Tia AH cit BC tai D. Chiing minh HE.HB = 2HD.HI
¢) Chirng minh bén diém D, E, I, F cing nam trén mot duong tron.

12. Cho dudng tron (O; R) va day CD cb dinh. Piém M thudc tia ddi cta tia CD. Qua M ké hai tiép tuyén
MA, MB t6i duong tron (4 thude cung 16n CD). Goi [ 14 trung diém CD. Néi BI cat duong tron tai £ (E
khac B). N6i OM cit AB tai H.

a) Chung minh AE song song CD.
b) Tim vi tri cuia M dé MA L MB.
c¢) Chtiing minh AB 1a phan giac cua CHD.

13. Cho dudng tron tim Oban kinh R, hai diém cva D thudc duong tron, B 14 diém chinh giita ctia cung
nho CD. Ké duong kinh BA; trén tia dbi cua tia AB lay diém S N6i Svéi cat (O) tai M, MD cit AB tai K,
MB cit AC tai H. Chirng minh:

a) BMD = BAC . Tir d6 suy ra tir giac AMHK ndi tiép;
b) HK song song CD.

14.Cho hinh vuéng ABCD. E di dong trén doan CD (Ekhac ¢,D). Tia AE cit duong thang BC tai F, tia Ax
vuong goc voi AE tai A cat duong thang DC tai K. Ching minh:

a) CAF = CKF ;

b) Tam giac KAF vudng can;

¢) Puong thang BD di qua trung diém 7 cua KF;

d) T gidc IMCF ndi tiép voi M 1a giao diém cta BD va AE.

15. Cho tam giac ABC c6 ba goc nhon ndi tiép (0), M 1a diém thudc cung nho AC. V& MH vudng goc voi
BC tai H, MI vudng goc AC tai I.

a) Chirng minh IHM = ICM.
b) Pudng thang HI cét dudng thiang 4B tai K. Chimg minh MK vudng goc voi BK.

¢) Ching minh tam giac MIH dong dang voi tam gidc MAB.
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d) Goi E 1a trung diém cta IH va F 1a trung diém AB. Ching minh tir giac KMEF ni tiép tir d6 suy ra ME

vuong goc voi EF.

HUONG DAN GIAI VA DAP SO

1.1. Xét tir giac AMHN co: 4
M
P . N,
AMH + ANH =90° +90° +180° H
= bPCM. B c
Xét tir giac BNMC co: M
BNC = BMC =90° = DPCM. A
1.2. HS tu chung minh
| N

2.1. Taco: AED =5 (s@d AD +sdMB)

| — - A
=3 sd DM = MCD.=> DEP + PCD =180’
= PEDC noi tiép. )

B e

2.2. Taco: MIC = CHM =90° \_/

= MIHC ndi tiép (hai dinh k& nhau cting nhin canh chira hai

dinh con lai dudi mot goc vuong)

)

3.1. a) Hoc sinh tu chitng minh

M

b) AADB vudng tai D, c6 dudng cao DH = AD? = AH.AB

H

c)g::ﬁ;:%sm, FAC = KHC

(TG gidc AKCH ngi tiép)

— EDC = KHC = DF//HK (H la trung diém DC nén K 1a

trung diém FC)

= DPCM. H

3.1. a) Hoc sinh ty chiing minh

b
[s]
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b)]@:@=%sd@ c K

— ANEC ~ ANBE (g.g) = DPCM.

c) ANCH ~ ANMB (g.g)

= NC.NB = NH.NM = NE?

ANEH ~ ANME (c.g.c)
— NEH = EMN
d) EMN = EON (Tt gidc NEMO ndi tiép)

— NEH = NOE = EH 1 NO

— AOEF cén tai O c6 ON la phan gisc = EON = NOF
— ANEO = ANFO viy NFO = NEO = 90" = DPCM.
4.1.2) HIB = HKB =180"

= Tt giac BIHK noi tiép

b) Chtiing minh dugc: AAHI ~ AABK (g.g)

= AH.AK = AL.AB = R? (khong dbi)

¢) Chtrng minh dugc MCND Ia hinh chir nhat tr d6 =
DPCM.

4.2.2) Cha y: AMO = AI0 = ANO = 90"
b)@:@:%sdﬁz}

= AAMB ~ AACM (g.g)
= DPCM.
¢) AMIN noi tiép

= AMN = AIN
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BE/AM = AMN = BEN
— BEN=AIN= Tt giac BEIN n¢i tiép = BIE = BNM

Chtng minh dugc: BIE = BCM = IE//CM. y

o]
g}

d) G la trong tam AMBC = G € ML
Goi K 1a trung diém AO = MK = IK = %AO.
Tir G ké GG'/IK (G' € MK)

GG' MG MG' 2 1

= = = =ZJK =— A0 khong dbi (1)
IK MI MK 3 3

MG'z%MK:G' ¢d dinh (2). T (1) va (2) ¢6 G thudce ( X

a1 40).
3

5. Hoc sinh tu chirng minh.

6. Hoc sinh tu chirng minh.

7. Hoc sinh tu chirng minh.

8. Goi y: Chung minh BEFC Ia hinh thang can

9. Goi y: AFE = AHE (tinh chat hinh chir nhat va

AHE = ABH (cung phu B/fFE)

10. a) Hoc sinh tu chung minh.

b) Hoc sinh tu ching minh. :
¢) Hoc sinh tu ching minh.
d) Chu y:

— T gidc BICK ndi tiép duong tron (T), ma (T) ciing 1a
dudng tron ngoai tiép ABIK. Trong (T), day BC khong doi

7. TOAN HOC SO PO - THCS.TOANMATH.com



ma duong kinh cua (T) > BC nén dudng kinh nho nhét bang
BC.

Dau "=" xay ra SBIC=90"=>I=A=>M=4
11. HS ty lam.

12. a) HS tu ching minh.

b) OM = R\2

¢) MC. MD = MA? = MH.MO

= MC. MD = MH.MO

= AMHC ~ AMDO (c.g.c)
— MHC = MDO = Tt gidc CHOD ndi tiép
Chung minh duoc: MHC = OHD

— CHB = BHD (cung phu hai goc bang nhau)
13. HS tu chung minh.

14. a) HS tu ching minh.

b) HS tu chimg minh.

¢) Tt giac ACFK noi tiép (i) véi I 1a trung diém ctua KF =
BD la trung tryc AC phai di qua I.

d) HS tu chiing minh.
15. HS tu chung minh.
b) HS tu chirmg minh.
c¢) HS tu chimg minh.
d) AMIH ~ AMAB

_MH _IH _2EH _EH
MB AB 2FB FB

= AMHE ~ AMBF
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— MFA=MEK (cing bu véi hai goc bang nhau)

— KMEF ni tiép = MEF = 90°.

B.NANG CAO PHAT TRIEN TU DUY

Bai 1. Cho hinh hanh ABCD c6 dinh D nam trén duong tron dudng kinh AB. Ké BN va DM cung vudng

goc v6i dudng chéo AC. Ching minh rang:

a) Tt giac CBMD 12 tir giac noi tiép.

b) Khi diém D di dong trén duong tron thi BMD + BCD khong dbi.

¢) DB.DC = DN.AC |

Bai 2. Cho hai dudng tron (O) va (O') cat nhau tai A va B. C4c tiép tuyén tai A cta duong tron (O) va

(O’) cat duong tron (O') va (O) theo thr ty tai C va D. Goi P va Q 1an luot 1a trung diém cua cac day

AC va AD. Chtng minh rang:

a) Hai tam giac ABD va CBA dong dang.

b) BOD = APB.

¢) Tt gidc APBQ noi tiép.

Bai 3. Cho hai vong tron (01) va (02) tiép xtic ngoai nhau tai diém T. Hai vong tron nay nam trong
vong tron (03) va tiép xuc voi (03) tuong ung tai M va N. Tiép tuyén chung tai T cta (01) va (02) cit
(Oy) tai P. PM cat vong tron (0,) tai diém thir hai A va MN cat (0)) tai diém tha hai B. PN cat vong
tron (O,) tai diém tht hai D va MN cét (O, ) tai diém thi hai C.

a) Chimng minh rang tir giac ABCD la ttr giac noi tiép.

b) Chirg minh riang cac dudong thang AB, CD va PT dong quy.

Bai 4. Tir diém A nam ngoai dudng tron tam O ké hai tiép tuyén AB va AC (B va C la cac tiép diém). Goi
M la diém bét ki trén cung nho BC cua dudng tron (O) (M khac B va C). Tiép tuyén qua M cit AB va
AC tai E va F. Pudng thang BC cit OE va OF ¢ P va Q. Chung minh rang:

a) Tt giac OBEQ, OCFP 1a cac tir gidc noi tiép.
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b) Tt giac PQFE 1a tir giac noi tiép.

. P YO . :
c) Ti so F—i khong doi khi M di chuyén trén duong tron.

Bai 5. Cho tam gidc ABC, D va E 1a cac tiép diém ctia duong tron noi tiép voi cac canh AB va AC.
Chung minh dudng phan giac trong cua goc B, duong trung binh cta tam giac song song voi canh AB va
duong thing DE dong quy.

Bai 6. Cho duong tron (O;R) dudng kinh AB ¢6 dinh va duong kinh CD quay quanh diém O. Céc dudng
thang AC va AD cit tiép tuyén tai B cua dudng tron theo thi ty tai E va F.

1. Chting minh rang tir giac CDFE ndi tiép duong tron.

2. Goi I 1 tim dudng tron ngoai tiép tir gidc CDFE. Ching minh rang diém I di dong trén dudng thang c6

dinh khi duong kinh CD quay quanh diém O.

Bai 7. Cho tam gidc ABC vudng tai A va D 1a mot diém trén canh AC (Khac v6i A va C). V& duong tron
tam D tiép xtc v6i BC tai E. Tir B ké tiép tuyén thtr hai BF véi dudng tron (D) . Goi M 1a trung diém cua
BC, N la giao diém cua BF va AM. Chtrng minh nam diém A, B,E, D, F cung nam trén mot duong tron
va AN = NF'.

Bai 8. Cho hai duong tron (O;R) va (O';R') cit nhau tai hai diém phén biét A va B. Ttr mét diém C thay

d6i trén tia dbi cua tia AB, vé& cac tiép tuyén CD, CE véi duong tron tam O (D; E 14 céc tiép diém va E
nam trong dudng tron tim O'). Hai duong thang AD va AE cat duong tron tim O’ 1an luot tai M va N
(M, N khac véi diém). Pudng thang DE cat MN tai 1. Chirng minh rang;

a) MI.BE = Bl.AE .

b) Khi diém C thay d6i thi duong DE ludn di qua mot diém cé dinh.

Bai 9. Cho duong tron (O;R) va day AB c¢b dinh, 4B = R\2 . Diém P di dong trén day AB (P khac A va
B). Goi (C ; Rl) 1a dudng tron di qua P va tiép xuc v6i dudng tron (O;R) tai A, (D;Rz) la duong tron di
qua P va tiép xuc voi (O;R) tai B. Hai duong tron (C ; R1) va (D; Rz) cit nhau tai diém tht hai M.

a) Trong truong hop P khong tring véi trung diém day AB, chimg minh OM //CD va 4 diém C, D, O, M
cung thudc mot duong tron;

b) Chting minh khi P di dong trén day AB thi diém M di dong trén duong tron ¢ dinh va duong thang

MP luén di qua mot diém cb dinh N;
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¢) Tim vi tri ciia P dé tich PM.PN 16n nhét? Dién tich tam giac AMB 16n nhat.

Bai 10. Cho tam giac ABC (AB <AC ) noi tiép duong tron ( O) c6 AD la phan giac goc BAC , tia AD
cat duong tron tai diém E (E khac A). Ké duong kinh EF cua dudng tron (O) . Goi P 1a mot diém nam
giita A va D. Tia FP cit duong tron (0) tai Q khac F. Pudng thang qua P vudng goc véi AD cit CA, AB
lan luot tai M, N.

a) Chimg minh ring céc tir giac PQBN, PQCM la tir gi4c ndi tiép.

b) Gia sir QN va PC cét nhau tai mot diém thudc dudng tron (O). Chimg minh ring QM va PB ciing cét

nhau tai mot diém thudc duong tron (O).

Bai 11. Cho tam giac ABC c6 3 goc nhon noi tiép (O;R) c6 AB< AC . V& 3 duong cao AD, BE, CF cuia

tam gidc ABC cit nhau tai H, AD cét (0) tai K va cét EF tai L.

a) Chimg minh rang: BC 14 trung tryc cua HK va IF.JE =IH IA;
b) Chirng minh rang : Cac tir gidc DHEC, BFIK nbi tiép duoc;

¢) Chung minh réng: EJr% - E :
AC BA Al

d) Puong thang qua E song song v6i AD cit BK tai M. Ching minh rang: 3 diém F, D, M thang hang;

Bai 12. Cho tam giac ABC nhon véi AB < AC c6 AD la dudng phéan giac. Puong thang qua C song song
v6i AD cét duong trung truc ciia AC tai E. Puong thing qua B song song v6i AD cét dudng trung truc

cua AB tai F.
a) Chirg minh rang tam gidc ABF dong dang vé6i tam giac ACE.
b) Chirng minh ring cc dudng thiang BE, CF, AD dong quy tai mot diém, goi diém do 1a G.

¢) Puong thang qua G song song voi AE cat dudng thang BF tai Q. Puong thang QE cit duong tron
ngoai tiép tam giac GEC va P khac E. Chimg minh rang cac diém A, P, G, Q, F cung thudc mot duong

tron.

Bai 13. Cho 19 diém nam trong hay trén canh ctia mot luc giac déu canh bang 4 cm. Chtng minh rang
A A . A < R ~ \ 5 ’ ‘o~ , A e 4 3

ludn ton tai 2 trong s6 19 di€ém da cho ma khoang cach gitra chung khong vuot qua = cm.

Bai 14. Cho hinh thang ABCD vudng goc tai A va B, M la trung diém ctia AB. Puong thang qua A

vudng goc v6i MD cit dudng thing qua B vudng goc v6i MC tai N. Ching minh
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Cho tam giac ABC (AB <AC ) c6 cac gbc nhon, ndi tiép trong duong tron tim O. Goi M 1a trung diém
canh BC, E 1a diém chinh giita ctia cung nho BC, F 1a diém déi xtmg cua E qua M.

a) Chimg minh rang EB* = EF.EO;

b) Goi D 1a giao diém ciia AE va BC. Chting minh c4c diém A, D, O, F cung thudc mot duong tron.

¢) Goi I 1a tim dudng tron ndi tiép tam giac ABC va P 1a diém thay doi trén duong tron ngoai tiép tam
giac IBC sao cho P, O, F khong thang hang. Chirng minh rang tiép tuyén tai P ctia duong tron ngoai tiép

tam giac POF di qua mot diém cd dinh.

HUONG DAN GIAI - PAP SO

Bai 1.

a) AB 1a duong kinh duong tron (0)= ADB =90° ma ADB = DBC (so le trong) = DBC =90°. Mt

khac DMC =90° suy ra: DMC = DBC =90° do d6 tir giac CBMD ni tiép dudng tron dudng kinh CD.

Nhan xét. Ngoai cach giai trén, chung ta c6 thé giai theo hudng sau:

— e — -

« Ta c6: MDB = DBN = DAN = MCB. ter
Suy ra diéu phai chimg minh.

—

* Ta co: DMB =DNB; DAB =DCB A

Ma DAB + DNB =180° .

Suy ra diéu phai chimg minh.

b) Khi diém D di dong trén duong tron (O) thi t
giac CBMD luén 1a ttr gidc ndi tiép

Suy ra BMD + BCD =180° (diéu phai chimg minh).
¢) Do ANB =90° thudc (O).

Ta ¢6: BDN = BAN (goc ndi tiép) ma ACD = BAN (so le trong)
— BDN = ACD .

Mat khac DAC = DAN = DBN (cung chan cung DN)
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Suy ra: AACD -~ ABDN (g.g) :>£=2: AC.DN = BD.CD
BD DN

Bai 2.

a) Ap dung hé qua goc tao boi tia tiép tuvén
va day cung, ta co:

— -

CAB = ADB, ACD = BAD

Suy ra: AABD - ACBA (g.g).

b) Vi AABDMACBA,suyra:A—Dzy
CA BA
MaDQ=A_D;Ap=£
2 2
_ BD_DQ
BA AP

Lai co: @zP/Aﬁ

Suy ra: ABQD -~ AAPB (c.g.c)

= BOD = APB.

¢) Ta co: AOB+BOD =180°, ma BOD = APB = AQB+ APB =180°

Suy ra tt giac APBQ noi tiép.
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Bai 3.

a) Goi O,; T; O, thang hang.

Cac tam giac can O,MB va O,MN c¢6 chung goc M suy
ra AOMB -~ AOMN

MB MO,
- — =
MN MO,

Tuong tu suy ra AOMA - AO,MP

MA MO,
- —=
MP MO,

vay MB _MA _ piupn
MN P

Tuong tu ta c6 CD//PM .
Goi E 1a giao diém AB va CD .

T giac AEDP la hinh binh hanh.
Tacé: EBC = PNM ; ECB = PMN nén AEBC - APNM (g.g) (1)

EB PN
>—=—
EC PM

Ta co: PTA=PMT va MPT chung, nén APAT -~ APTM (g.g)

PA_pr

= = PA.PM = PT?
PT PM

Tuong tu, ta c6: PD.PN = PT*

=> PAPM = PD.PN nén APNM - APAD (c.g.c) (2)
Ma APDE 14 hinh binh hanh nén AEDA = APAD (3)
Tur (1), (2), (3) suy ra: AEBC ~ AEDA=> EBC = EDA

Do d6 tir giac ABCD ndi tiép,
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b) Goi giao diém cta PT va AB 1a I. Tia IC cét (02) tai D'

Ta co: IA.IB = IT* = IC.ID' suy ra AIBC ~ AID'A = IBC = ID'A
Do d6 tir gisac ABCD' ndi tiép ma ABCD ndi tiép nén D trung D’
Vay cac duong thing AB, CD va PT ddng quy.

Bai 4.

a) Ta c6 EB, EM la tiép tuyén nén EOM = %B/OA\/[ ;

Ta c6 FC, FM la tiép tuyén nén FOM =%@ — EOF =%ﬁ';
corri o ool 1

Mat khac EOF :EBOC(ZESdBMC)

Suy ra l@ = E/O\Q

Tir d6 ta c6 O va B 1a hai dinh lién tiép cing nhin EQ dudi mdt goc bang nhau
Vay OBEQ la tr giac noi tiép.

Chung minh tuong tu ta c6 OCEP 1a ttr giac noi tiép.

b) OBEQ la tir giac noi tiép nén

['!__F,-F""_'_“_'

OBE + OQE =180° = OQE =90° = FQE = 90°.
OCFP la t& gidc ndi tiép nén OCF + OPF =180° = OPF =90° = EPF =90°

Suy ra ﬁ:@?:%".
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Vay tir giac PQFE 1a ttr giac noi tiép.
¢) Ké OH vuong goc véi BC.

Ta c6: PQFE la tir giac noi tiép

Suy ra O/P\@ = EFO

, PO OH
Do d6 AOPQ - AOFE (g.g) = % =L
© €8 = Fr=on

Vi diém A va (O) cb dinh nén OH va OM khong d6i do do ti sb % khong d6i khi M di chuyén trén
duong tron.

Bai 5. Tt gisc ADOE ndi tiép = EAO = EDO.

Goi tia BO cit tia DE tai H thi:

BHD =180°— HDB — HBD =180°—90° —

~

Mat khac ACO :% nén tir giac EOCH noi tiép
= OHC = OEC = 90°.
Hay BH vudng goc véi CH.

Goi M la trung diém cua BC

Suy ra MB=MC = MH = ABHM can

e~

— HBM = MHB => ABH = MHB

Suy ra BH song song voi AB.

Suy ra diéu phai chirg minh.

Bai 6.

1. Ta cé: A/Cbzz@; ABD = AFB nén ACD = AFB.
Do d6 tir giac CDFE noi tiép.

2. Goi I 1a tim dudng tron ngoai tiép tir giac CDFE.
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Puong tron (I ) qua CD nén I thudc trung

truc cua CD. -

DPuong tron (I ) qua EF nén I thudc trung

truc cua EF. 0

Goi H 1a trung diém cta EF. D

Do d6 I 1a giao diém hai dudng trung truc o 1
cua CD va EF

= AO//HI hoac trung véi HI (cung vudng

g6c voi EF) (1) (d) I

Tam giac AEF vudng, c6 AH 1a trung tuyén tng voi canh huyén nén HA = HE = AHAE cén tai H

= HAE = HEA = HAE = ADC

Ma ADC + ACD =90° nén HAE + ACD =90°

Suyra AH LCD.

Ma OI L CD nén AH//OI (2)

Tu (1) va (2) , suy ra tu gidc AOIH Ia hinh binh hanh. Do d6 IH =04 =R . Suy ra I cdch EF mét khoang
khong d6i bang R, nén I di dong trén duong thang d song song véi EF va cach EF mot khoang bang R.
Bai 7. Ta c6: BFD = BED = BAD =90°.

Do d6 B, E, D, A, F cung thuéc mdt duong tron duong
kinh BD.

Trong tam gidc vudng ABC c6 AM Ica canh huyén nén

MA=MC

= AMAC can tai M |‘

= 1\7;4\6' = @ . E /
Xét dudng tron di qua ndm diém A, B, E, D, F i I

Ta co6 DE = DF nén ﬁ:ﬁ:@:@
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e~~~

Xét: NAF = MAC + DAF = MCA+ DBF = MCA+ DBE = BDA = NFA
= ANAF cantaiN = NF =NA.

Bai 8.

a) Ta co BDE = BAE (cung chan cung BE cia
duong tron tam O)

BDE = BMN (cing chan cung BN cta duong
tron tim O")

— BDE = BMN hay BDI = BMN = T giac
BDMI noi tiép

— MDI = MBI (cung chan cung MI)

Ma MDI = ABE (cung chin cung AE cua

duong tron tam O)

— ABE = MBI

Mit khac: BMI = BAE
— AMBI - AABE (g.g)

:Mzﬂ:MI.BEzBI.AE
AE BE

b) Goi Q 1 giao diém cta CO va DE.

Taco OC L DE tai Q

= AOCD vuéng tai D , c6 duong cao 1a DQ nén 0Q.0C = 0D’ = R’ (l)

Goi K 1a giao diém ciia hai duong thing OO’ va DE, H la giao diém cia AB va OO’

Ta c6: 00" L AB tai H. AKQO -~ ACHO (@=ﬁ=90°; 0 chung)

LKO_00 _ e 00— koon ()
CO OH
2 R’
Tu (1) va (2 : KOOH =R OK =
(1) va (2),suyra = of
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Vi OH cb dinh va R khong d6i nén OK khong d6i. Do d6 K ¢6 dinh.
Bai 9.

a) N6i CP, PD .

Ta co A, C, O thing hang; B, D, O thing hang.

Ta c6: AACP, AOAB lan luot can tai C, O nén
CPA=CAP=OBP.

Do d6 CP//OD (1)

Tuong tu, ta c6 OD//CP (2).

Tu (1) va (2) suy ra tir gidkc ODPC la hinh binh hanh.

Goi H 1a giao diém ciia CD va MP, K 1a giao diém cua CD va
OP.

Do d6 K 1a trung diém cuia OP.

Theo tinh chat ctia hai duong tron cit nhau thi CD 1 MP
= H la trung diém ctia MP.

Do d6 HK//OM = CD//OM .

Gia st AP < BP.

Vi tir gidc CDOM 1a hinh binh hanh nén OC = DP; DP = DM = R, nén tir gid\c CDOM la hinh thang

can.
Do d6 4 diém C, D, O, M cung thudc mot dudng tron.
b) Ta c6: 04> + OB* = 2R* = AB*>. Do d6 AAOB vudng can tai O.

Vi4 diém C,D, O, M cung thudc mot duong tron (Ké ca M trung O) nén COB = CMD (1)
Ta cb: MAB = MCD (cing bang %sdﬂ/ﬁ’ cua duong tron (C))
Vi MBP = MDC (cing bang %sdﬁ//ﬁ’ cua duong tron (D) ).

Do d6 AMAB ~ AMCD (g-g) = AMB = AOB =90° ma CMD = COD (ti giac CDOM nbi tiép).
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Do AB ¢6 dinh nén diém M thudc dudng tron tim I dudng kinh AB.

Ta c6: ACP = BDP = AOB=90° = mzézc\p: 45° (Gée ndi tiép va goc tam ciia (C))
— BMP = %B/&’ =45° (gbc ndi tiép va goc ¢ tim cua (D))

Do d6 MP la tia phan giac cta AMB . Ma AMB = AOB =90° nén M thudc dudng tron (I ) ngoai tiép
tam giac AOB. Gia st MP cit dudng tron (I ) tai N va N 1a trung diém cung AB khong chira diém O nén

N ¢b dinh.

— -

¢) Ta co: MPA=BPN ; AMP = PBN (gbc noi tiép cuing chian mot cung)

Do d6 AMAP -~ ABNP (g - g)

P4 PM
:>_—_

2 2 2
_PM L pypN=papp<|PATPB) _ 4B _R
PN PB

= (khong dbi
2 2( g doi)

2

Vay PM.PN I6n nhat la EY khi PA = PB hay P la trung diém ctua day AB. Tam giac AMB vudng tai M
nén:

1 1

2 2
SAMB ZEAM.BM SZ(AMZ +BM2)= AB :R_

2

2

Vay S ,,,, 16n nhat 13 R? khi PA = PB hay P la trung diém cta diy AB.
Bai 10.

a) EF 1a dudng kinh nén EAF = 90°

Ma AE L MN suy ra AF//MN = QPN = QFA.

Ma AFQB ndi tiép nén OF A+ OBA =180°
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— OPN +OBN =180°.

Suy ra ttr giac PQBN noi tiép.
Lai c6 OCA = QFA = QPN = OCM
Suy ra ttr giac PQCM ndi tiép.

b) Gia sir QN va PC cit nhau tai R thue (O).

Tt tt giac PQBN noi tiép suy ra NPB = ]@ = BCP.

Tt tt giac PMCQ ndi tiép ta co:

PBC = RPB - PCB = RPN + NPB— NPB = RPN = MPC = MQC
Tir d6 néu QM cét BP tai diém S thi SBQC ndi tiép hay S thuge duong tron (O).
Bai 11.

a) Ta co: BKA= ACB (2 gbc ndi tiép cung chin cung AB)
Ma ACB = BHK (cung phu véi goc EBC) = BKA = BHK
= tam giac BHK can = BH = BK

Lap luan tuong tu ta c6 CH =CK

= BC la trung truc cua HK.

Ta co: ﬁ=ﬁ=90°

= Tu giac AFHE noi tiép.

Xét tam giac AIE va tam giac FIH ta c6:
AIE = FIH (2 goc déi dinh),
IAE = IFH (Tw gidc AFHE néi tiép)

— MIE ~ AFIH (2.9)= L = FL o 41 Hr = B1.FI1
EI  HI

b) Xét tir gidc DHEC ta c6: HDC = BEC =90° = Tit gidc DHEC néi tiép .
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Xét tit gidc BFEC ta c6: BFC = BEC =90° = Tt gidc BFEC ndi tiép

— AFE = ACB ma ACB = AKB (chung minh trén)

— AFE = AKB = Tu giac KBFI néi tiép .

¢) Theo nhu trén ta da co: BKH = BHK mi BHK = IHE (2 goc dbi dinh) = BKH = IHE .
Xét tam giac HEI va tam giac KAB ta co:

BKH = IHE (cmt), IHE = BAK (tt giac AFHE ni tiép)

— AHEI - AKAB (g.g) = X8 _HL
AB EI

Chung minh tuong tu ta co: ke _ AT
AC FI

T d6 suy ra Q+K—C=]H L+L =]H.EI+FI=IH'EF=E
AC ElI FI EI.FI AIL.HI Al

(theo chiing minh 6 caua c6 IF.IE =1H.IA).
d) Ta c6: BME = BKH (2 goc & vi tri dong vi do HK//ME)

Mé@zﬁ{;E(\Hzl?/A/I\E(Zgécévitridéngvido A
HK/IME)

— BME = BEM = Tam giac BEM la tam giac can.

Tacé: AD L BC maEM//BC = EM 1 BC.

Trong tam giac can BEM c¢6 BC la duong cao cua tam giac (do
BC 1 ME)

Fo T e

= BC la trung tryc cua ME.

Ta c6 D nam trén duong trung tryc cia ME = DM = DE

= Tam giac DME Ia tam giac can

= MDC = EDC .

Xét tit gisc ABDE ta c6: ADB = AEB =90°
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= Tir gidc ABDE noi tiép

— EDC = BAC.

Xét tir gide AFDC ta c6: AFC = ADC =90°

— Tit gisc AFDC noi tiép = BAC = BDF .

Tu do6 suy ra MDC = BDF

Ta ¢6: 180° = BDC = MDC + BDM = BDF + BDM = FDM
= Ba diém F, D, M thiang hang.

Bai 12.

a) Ta c6 AABF ; AACE la cac tam giac can tai F va &
E

Vi FBA=BAD = DAC = ECA=> AABF ~ AACE .

b) Goi G la giao diém ciia BE va CF.

., GF BF AB DB
Taco: —=——=—-=—+
GC CE AC DC

= DG//BF
Mit khac DA//BF suy ra A, D, G thang hang.
Suy ra diéu phai chimg minh.

— e~ e~ -

¢) Ta ¢c6 BOG = QGA = GAE = GAC

— e~ e~ -~ -

= GAC + CAE = GAB + BAF = GAF
Suy ra AGQF la tr giac noi tiép.

Mat khac Q/P\G =GCE = G/\FQ nén QGPF la tir giac ndi tiép. Suy ra diéu phai ching minh.
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Bai 13. Chia lyc giac déu ABCDEF tam O thanh 6 tam giac

déu canh 4cm (hinh v&).

Theo nguyén 1y Piriclé c6 it nhat 4 diém trong 19 diém nam
trong hay trén canh mot trong 6 tam giac d6. Khong mat

tinh tong quat gia sir tam giac d6 1a OAB.

Chia tam giac déu OAB trong tim G thanh 3 tir gic ni tiép
(hinh v&) véi GM L AB; GN LOB; GP L OA.

AOAB déu canh bang 4 c6 dudng cao

43

Céc tir gihc GMBN, GMAP, GPON ndi tiép trong dudng tron dudng kinh GB, GA, GO déu bang =

Theo nguyén ly Biriclé co it nhat 2 diém trong 4 diém dang xét ndm trong hay trén canh mot trong 4 tir
giac noi trén, gia su tor giac do 1a GMBN

= khodng céach gitra hai diem d6 khong vugt qua duong kinh GB = = cua duong tron ngoai tiep tur
gidc = diéu phai chimg minh.

Bai 14.

a) Ta co E, M, O, F thang hang, ME = MF (E, F d6i xting
qua M) EF 1L BC

= ABEF can tai B = BFE = FEB .

Mat khac OB = OE suy ra AOBE cén tai O

= OBE = OEB.

Ta co lﬁ:@:@

= ABEF -~ AOBE (g.g) g

:@=E:>EBZ =EF.EO
OB EB

b) Khong giam tinh tong quat xét O nam giita M va F.
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. EB ED
Dé thay AFBD -~ AEAB (g.g) = — =——= EB’ = ED.FA
EA EB

EO_ED

Ta c6 ED.EA= EF.EO(: EB2) ==

Xét AEOD va AEAF ¢6 %: 21; OED chung = AEOD -~ AEAF (c.g.c)

— EOD = EAF , dan dén ttr giac DAFO ndi tiép. Vay cac diém A, D, O, F cung thudc mot duong tron.

e~ e~~~ e~ -

— e~~~ -~

— EBI = IBC + CBE = ABI + BAI = EIB = AEBI cin taiE = EB=EI
Ma EB = EC nén EB = EIl = EC = E la tam dudng tron noi tiép tam giac IBC.
Do d6 EP =EB nén EP* = EF.EO.

Xét AEPO va AEFP ¢6 %:i—i PEO chung AEPO -~ AEFP (c.g.c)

— EPO=EFP=> EP I tiép tuyén ciia duong tron ngoai tiép tam giac POF.

Vay tiép tuvén ctia dudng tron ngoai tiép tam giac POF di qua diém E c¢6 dinh.
D.PHIEU BAI TU LUYEN CO BAN NANG CAO

Bai 1: Cho tit giac ABCD néi tiép duong tron (0) c¢b A = 120°, B =100°. Tinh C,D.

Bai 2: Cho tam gidc ABC ndi tiép duong tron (0) vé ddy DE vudng goc voi OA cit cac canh AB,AC

lan luot S, K .
Chimg minh rang: tir giac BCKS noi tiép.
Bai 3: Cho tam gidc ABC ndi tiép duong tron (0) v& Az 1a tiép tuyén cua duong tron (0).
Puong théng song song voi Az cit cac canh AB, AC lan luot tai D,E .
Ching minh rang t gisc BCED ndi tiép.
Bai 4: Cho ttr gidc ABCD noi tiép dudng tron (O) va AB=BD. Tiép tuyén cta O tai A cit duong
théng BC tai Q. Goi R lagiao diém cua hai duong théng AB va DC'.
a) Chung minh tir giac AQRC ndi tiép dugc trong dudng tron.
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b) Ching minh AD || QR.
Bai 5: Cho tam gidc ABC can tai A, noi tiép trong duong tron (0) dudng kinh 1a A7 . Goi E 1a trung
diém AB va K la trung diém cua OI .

a) Ching minh tam giac EKB la tam giac can.

b) Chimg minh t&r gidc AEKC 1a mot ttr giac noi tiép dugc.

Bai 6: Goi M 1a mot diém bat ky trén duong tron ngoai tiép AABC; P,Q,R lan luot 14 hinh chiéu cua

M trén cac dudng thing BC, CA va .
Ching minh rang:
a) Cac diém M,B,P,R cung thuoc mdt duong tron.
b) Cac diém R,P,Q thing hang.
Bai 7: T mot diém A & ngoai dudng tron (0), ké cac tiép tuyén AB, AC voi duong tron (B,C 1a cac

tiép diém). Trén tia d6i ciia BC lay diém D.Goi E la giao diém ctia DO va AC . Qua E vé tiép tuyén
thir hai v6i duong tron (0), tiép tuyén nay cat duong thang AB ¢ K .

Chimng minh bon diém D, B,0, K cung thudc mot duong tron.
Bai 8: Cho duong tron (0), ndi tiép tam gidc ABC, D, E, F lan lugt 1a cac diém tiép xuc cua (0) véi

BC,CA,AB. V& BB, 1 OA(B, € 04),AA L OB(4 € 0B).Ching minh rdng D, B, A, E thing hang.

Bai 9: Tam gidc ABC ndi tiép dudng tron (0). M 1a mot diém bat ky thudc canh day BC . V& duong
tron di qua B va M ddng thoi tiép xac voi AB tai B. Vé duong qua C va M tiép xac voi AC tai C.

Hai dudng tron nay cat nhau tai diém N (khac M ). Ching minh rang:
a) N thudc duong tron tam O
b) Khi M di dong trén canh BC thi duong thang MN ludn di qua mot diém cd dinh.
Bai 10: Cho tir giac ABCD néi tiép duong tron (0). E trén dudng chéo BD sao cho BAE = CAD
a) Chung minh ABAE «» ACAD
b) AB.CD + BC.AD = AC.BD
Bai 11: Cho tam giac ABC' , ké duong cao AH . Goi H,H, la diém ddi xing ciia H lan lugt qua AB va

AC . Dudng thing HH, cit AB va AC lanluottai K va I.
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Chung t6 rang: AH,BI va CK dong quy.

Bai 12: Cho hinh vudong ABCD, gboc ;fg/ =45". Az cit BC va BD lanluottai E va F. Ay cat
CD,BD lan luot tai G va H.

Chimng minh tir giac EFHG ndi tiép.

Bai 13: Bon duong thang cét nhau tao thanh bon tam giéc.

Chung minh rang bon dudng tron ngoai tiép cua bdn tam gidc nay c6 chung mot diém (Piém Miquel).

Bai 14: Cho duodng tron (0), ddy AB khong qua O . Goi I 1a trung diém cia AB. Qua I ké hai day
cung CD va EF (C va E cung thuoc mot cung AB). CF va ED cét nhau theo that tw & M va N.
Chtimng minh IM = IN .

Bai 15: Cho tir gidc ABCD ndi tiép duong tron (0). Goi E,F,G,H lan luot 13 tAm duong tron ndi tiép

cac tam giac ABC,BCD,CDA, DAB . Chung minh EFGH 1a mot hinh chir nhat.

Bai 16: Cho tir gidc ABCD noi tiép dudng tron (O;R) ¢6 CD = AD + BC (BC > AD) . Chimg minh

rang hai tia phan giac ctia hai goc DAB va ABC cit nhau tai mot diém thudc canh D.

Bai 17: Cho tr gidc ndi tiép duong tron (0) ¢6 AD cit BC tai E va AC cit CD tai F . Ching minh

raing EA.ED + FAFB = EF* .

HUONG DAN
Bai1:
A
Tt giac ABCD ndi tiép (gt) D
:>;1—|—§+6+B:180°
N 0 - 0 B C
Ma A =120" (gt), B=100" (gt)

Do do: C = 180° —120° = 60"
D =180° —100° = 80°

Bai 2:

OA L DE (gt) = 2AC = AED

= AD = AF
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sdBCFE +sdAD

BSK = — (gdc co 2 dinh ¢ bén trong duong tron) A E
BSK - sdAB (goc ndi tiép) D&
2 ¢
B \/ ¢

Do dé: B/S?( n B/C7( _ sd BCE —i—sc;AD +sdA
_ sdBCE +sdAFE +sdAB 360° 180"
2 2

RY

= Tir giac ndi BCKS noi tiép. A
Bai 3: d‘
Az | DE(gt) = zAC = ACD
C

(0]
B
(hé qua cua goc tao bdi tia \/

tiép tuyén day cung)

—_—

Do d6: AED = DBC
Suy ra tir gidc BCED noi tiép.
Bai 4:

a) Cﬁ — BAD (Vi tir gidc ABCD i tiép)

@2 = %sdAB (QAR 1a goc tao boi tia tiép tuyén day cung)

BAD — %sdBD (BAD 1a gbc néi tiép)
AB = BD
= AB = BD.

Do do: 50\1%:@47%

= Tu gidc AQRC ndi tiép dugc dudng tron.

b) QCA=QCA (tu gitc AQRC ndi tip)
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BAD = QCA (vi AB=BD)

Suy ra: @ = ﬁ)mé CjR\A va BAD so le trong
Do do: AD || QR.
Bai 5:
a) Goi H la trung diém cta doan thing BE B
Tacéd: E 1a trung diém AB,
AB khong qua O (gt)
Ma ABI = 90" (goc ndi tiép chan nira duong tron)
Vi OF L AB,BI 1 AB(ABI =90") = OE || BI
Do d6 tr giac BEOI 1a hinh thang.
Ma H,K lan luot 1a trung diém cac canh BE,OI nén HK || OF
Taco: HK | OE,OE L AB
= HK 1 AB
AEKB c6 HK vira la duong cao vira 1a dudng trung tuyén
= AFEKB cantai K .
b) OB=0C(=R) va AB=AC (gt)
= 0 va A thudc duong trung truc cua doan thing BC .
= 0A 1a dudng trung truc ctia doan thang BC .
Ma K € OA nén KB = KC
Xét AKBA va AKCA c6: AB=AC (gt)
KB = KC;AK (canh chung)
Do d6: AKBA = AKCA (c.g.c)
— KBI = KCA

— KBA = KEB (AEKB cantai K)
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Do dé: KEB = KCA = Tu gidc AEKC ndi tiép duoc.

Bai 6:

A
a) BRM + BPM = 90° + 90° = 180"
= Tua gidc RBPM ndi tiép.
= Céac diém M,P,B,C cung thugc mét dudng tron RKIW C
b) Chimg minh twong ty a) cé t gidc MPQC noi tiép M

— -

= MPQ + MCQ =180°

—

Ma RBM = RPM (tir giac RBPM ndi tiép)

— -

Va RBM = MCQ (ta gidc ABMC noi tiép)
Do do6: EDT/[ = J\m
Ta co: ﬁ—km:m—i—@:l%o
= R,P,Q thing hang.

Bai 7:

EK tiép xtc v6i duong tron (0) tai M .

EM,EC 1a tiép tuyén cta (0) (gt)

;»1\7032%1\70\0

Ma MBC = %1\7—0\0 (hé qué gbc néi tiép)

Do do: MOE + MBC = 180" (hai goc k& bu)
MBC + MBD = 180° (hai goc k& bu)

Suy ra: ]\705 — MBD

= D,0,M, B cung thuoc mot duong tron (1)

— -

Ma KMO = KBO = 60°
30. TOAN HOC SO PO - THCS.TOANMATH.com



= tir gidc KBOM noi tiép

= K,0,M,B cung thudc mdt duog tron 2)
Tu(1),(2)co6 5 diém D,K,0,M,B cung thudc duong tron
= D,0, K, B cung thuoc mot duong tron

= D,0, K, B cung thuoc duong tron.

Bai 8:

AEO = 90’ (AE latiép tuyén ciia O nén AE 1 OF)

(AAO = 90°(A4, L OB))
TaCéimzngoo

= Tu gidc AEA,O ndi tiép duoc mot dudng tron.

= OAE + OAE =180’

= ABB = 90"(BB, L 0A)

o —

ABB = AAO = 90"

= T gidc AA BB noi tiép dugc mot duong tron

- 5B = BAB,

Ma BAB, = OAE (vi O la tim dudmg tron ndi tiép AABC)
Do do m — OAE

Ta cd BAB, + OAE = 180’

= Ba diém E,A,B, thang hang.

Do d6 bén diém D, B,AE théng hang.

Bai 9:
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a) BNM = ZE;E (hé qua goc tao bai tia tiép tuyén
va day cung)

—

Tuong tu: CNM = ACB D

—_

Ma BAC + ABC + ACB = 180"

Do d6 tir gidc ABNC ndi tiép duong tron (0) hay N

thudc dudng tron (0). BX— C
b) Goi D la giao diém cia MN va duong tron (0) (D khac N) N
Ta co: @ = CT]\E) (g6c ndi tiép chic cung CD)
Ma CND = ACB (chtmg minh cau a)
— CAD = ACB A,B,C cb dinh.
= D cb dinh hay duong thang MN di qua diém cd dinh.
Bai 10:
a) Xét ABAE va ACAD co:
BAE = CAD (hai goc ndi tiép cung chan cung ;15 )
BAE = CAD (g
Do ddé ABAE «» ACAD

b) Xét AEAD va ABAC c6:

—

EAD = BAC (vi BAE = CAD)

ADE = ACB (hai goc noi tiép cung

chin cung AB)
Do d6 AEAD «» ABAC

AD DE
=>—=——
AC BC

= BC.AD = AC.DFE

T ABAE > ACAD (cAu a)
32. TOAN HOC SO PO - THCS.TOANMATH.com



AB _ BE

CD = = AB.CD = AC.BE
AC D

Do dé: ABCD + BC.AD = AC.BE + AC.DE
— AC.(BE + DE) = AC.BD
Bai 11:
Ta co: AAH H, cin (AH, = AH = AH,) = AH H, = AH,H,

o —

Ta cling co: AH,I = AHI (vi H va H, d6i xung qua AC)

—

Vay AHI = AHI .
H va H cung nam phia ciia AI . Do d6 H va H nam trén cung chira géc dung trén doan AT .
= A, H,H,I cung thugoc mot duong tron
Mat khac:

H va H dbi xtmg nhau qua AB

o —

= AHB = AHB = 90"

Do d6 ti gidc AH BH ndi tiép trong dudng
tron duong kinh AB.
Tur d6 ta ¢6 nam diém A, H, B, H,I cung thudc
mot duong tron duong kinh AB . BIA = 90°
= BI la duodng cao cua tam gidc ABC'.
Chung minh tuong tu CK 1a dudng cao cta tam giac ABC'.
Vay AH,BI,CK dong quy.
Bai 12:

—

ABCD la hinh vuéng nén BDC = 45" lai c6 GAF = 45° (gt) A va D & cing mot phia cua GF nén
A

D
A, D nam trén cung chira goc 45° vé trén doan FG .
G
= Tir giac ADGH nbi tiép, c6 ADG = 90" nén
F
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AG la duong kinh cua duong tron (ADGH).

e —

Vivay AFG = 90" hay EFG = 90".

Ching minh twong tu EHG =90 .

Vay tt gidc EFGH ndi tiép.

Bai 13: A

P 4 \ 2 < C
Vi gia thiét bon duong thang cat nhau tao D

thanh bon tam giac nén khong c¢6 ba duong

thing nao trong chung cit nhau tai mot diém.

Gia sir cac duong thang AB, BC,CA cat dudng

thang tha tu tai D, E,F (hinh v&).

Goi P (P = C) la giao diém cuia hai dudng tron ngoai tiép hai tam giac ABC' va CEF .

Ta co: E}%‘:Eﬁz%—@

—_— -

Trong d6: BPC = 180° — BAC = DAF;CPE = CFE

Suy ra: BPE = BPC + CPE = DAF + CFE = 180" — ADE

— BPE + BDF = 180"

= T giac BPED noi tiép

= P nam trén dudng tron ngoai tiép, tam gidc BDE .

Chung minh tuong tu: Piém P nam trén dudng tron ngoai tiép tam giac ADF .
Bai 14:

Ta co: Cﬁ = CTDE (hai gbc noi tiép cung chin cung C/*E)

FCD = FED (gbc noi tiép ciing chan cung DF')
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Do dé AFIC «» ADIE = L = £C 1
ElI DFE

V& OH,0K lan lugt vudng goc véi CF va ED (H € CF,K € ED)
Tacé H,K lan luot 1a trung diém cia FC va DE.

(Pinh 1i duong kinh vuong goc voi day cung).

Do d6: QZEZC—H
ElI DE FEK

Xét ACHI va AEKI co:

Cr_CH Wer — kel
EI ~ EK

Do d6 ACHI «» AEKI = CHI = EKI hay MHI = NKI (2)
Mit khéac I 1a trung diém AB nén OI L AB,OH L PC

= Tu gidc OHMI ndi tiép duong tron duong kinh MO .

Ta co: MHI = ]\70\1 (3) (g6c ndi tiép cuing chin cung M)
Tuong tu: T{r gidc OKNI noi tiép duong tron

Nén: NKI = NOI  (4)

Tir (2), (3) va (4) ta co: MOI = NOI

= AMON cén c6 OI la dudng cao nén OI ciing la duong trung tuyén
Do d6 IM = IN .

Bai 15:

Goi tia d6i cua tia FC latia Fz.

JE——

GDC =

— -

ADC,GCD = %A/E)

1
2

(G 1a tam duong tron ndi tiép ACDA)
Do dé: GDC + GCD = ~(ADC + ACD)

1
2
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- %(1800 — DAC) = 90° —%D/Az'

AGDC ¢b DGC =180° — (GDC + GCD) = 90" +%1ﬂ\0

—_— 1/\

Tuong tu: DFC = 90° + EDBC

Ma DAC = DBC (hai goc noi tiép cung chan cung DC')

— -

Do d6: DGC = DFC
= T gidc GFCD ndi tiép

—

= GFz = GDC

—

Tuong tu: aﬁ = EBC

1-—7= 177

Ma @HTJ_DEZEADOJFEABCZSJ()“

Chtng minh tuong tu ta co: HEF = 90°, FGH = 90"
Do do tr gidc EFGH 1a hinh chir nhat.
Bai 16:
Tia phén gidc DAB cit canh CD tai E .
Trén canh CD lay F sao cho: DF = AD

— 0 -
Tam giac CBF cantai C ((CF = BC)= BFC = M)

T giac ABCD noi tiép nén:

— -

DAB = BCD = ABC + CAD =180’ A

Do do: Eﬁ*:%

2 ch

Ma EAB = 2AB

Suy ra: ﬁ?\c — EAB
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= DAF=ABE (1)

. e e
Tam gidc DAF cantai D (DF = AD) = AFD — 20 —CP4

—

——= ABC

Nén AFD = 2)

Tur (1) va (2) 6 ,TB\E:“%C;»,@:@

—

Vay BE la tia phan giac ciia goc ABC . Do d6 hai tia phan gic ctia hai goc DAB va ABC cit nhau tai
diém E thudc canh CD.

Bai 17:

—_—

Goi M trén canh EF sao cho FBM = AEF

—

Xét AFBM va AFEA c¢b FBM (chung), FBM — AEF

E
Do d6 AFBM < AFEA

FB _FM 5

EF  FA

M

= FAFB = EF.FM 0 B
— D C F
FBM = AEF

= T gidc AEMB ndi tiép

o —

:>E/]\Z4:EBA

—_

Ma EDF = EBA (tt giac ABCD noi tiép)

Do d6: E/AZél:E/DTF

o —

Xét AEMA va AEDF ¢6 EMA — EDF, AEM (chung)
Do d6 AEMA -~ AEDF

EA EM
= — = —
EF ED

= FAED = EF.EM
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Vay EA.ED + AF.FB = EF.EM + EF.FM = EF(EM + FM) = EF?

_____________________ Toin Hoc So Db
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