ON TAP TU GIAC NOI TIEP
A. Ly thuyét
1. Pinh nghia: T giac nodi tiép duong tron 1a tr gidc ¢ bon dinh
nam trén duong tron do
- Trong hinh v& ta ¢6 04BCD ndi tiép dudng tron (0) va (O) ngoai
tiép 0ABCD
2. Céc tinh chit: Cho 04BCD ndi tiép dudng tron (0), khi do:

- Tong s6 do hai goc dbi dién bang 180°
A+C=B+D=180"

- Néu mot tir gidc c6 tong sd do hai goc ddi dién bang 180° thi tir gidc d6 noi tiép duogc dudng tron.
3. Mot so0 dau hiéu nhan biét ti giac ndi tiép

- Tt gic 6 tong hai goc ddi bang 180°

- Tt gidc c6 gdc ngoai tai mot dinh bang goc trong cua dinh d6i dién

- Tt giac co bon dinh cach déu 1 diém cb dinh (ma ta co thé xac dinh duogc). Piém d6 1a tm cua
duong tron ngoai tiép ttr giac

- T giac ¢6 hai dinh k& cliing nhin canh chtra hai dinh con lai dudi mot goc o (dwa vao kién thic
cung chura gbéc)

*) Chu y: Trong cac hinh di hoc thi hinh chit nhat, hinh vuéng va hinh thang can ndi tiép duoc

dudng tron
Bai 1:
Cho tam gidc 4BC can tai 4, cac dudng cao
, A

AD,BE cat nha tai H. Go1 O la tam duong tron
ngoai tiép tam giac AAHE
a. OCEHD ndi tiép
b. 4,E,D,B cing nam trén mot duong tron o

1 1
¢. ED=—BC 3

2 " E
d. DE 1a tiép tuyén cua duong tron (0) 1 s
e. Tinh DE biét DH =2cm, AH = 6¢cm B C

Loi giai




¢) AABC can tai AABC, AD la dudong cao = 4D la dudng trung truc = D 14 trung diém cua BC

ABEC ¢6 ED la dudng trung tuyén = ED = %BC

d) Ta c6 O 1a tim dudng tron ngoai tiép AAHE = O 14 trung diém ciia AH = OA=O0FE = :4\1 :E\l(l)
ABDE cantai D = B,=E,,ma B,=4, (phu C) = E,=E,, Laic6 E +E,=90" = E, + E, =90°

— OED =90° = DE 1 OF tai E
e)Taco AH=6=0H =0E=3;HD=2= 0D =5.

AOED vuong tai E = DE =4cm.

Bai 2:

Cho tam gidc c6 ba goc nhon ndi tiép duong tron
(0). Cac duong cao 4D,BE,CF cit nhau tai H
va cét (0) lan luot tai M,N,P. Ké duong kinh
AK, I 1a trung diém cia BC. Ching minh
rang:

a. OCEHD,0BCEF ndi tiép va ba diém H,I,.K
thang hang

b. Chiing minh t&r giac BMKC 1a hinh thang can

c. OH cat Al tai G. Chung minh G 1a trong
tam cua tam gidc ABC

d. AE.AC = AH.AD; AD.BC = BE.AC

AE.AC = FA.BA (AAFE" AABC)

e. H va M d6i xing nhau qua BC

f. Xac dinh tim dudng tron ndi tiép ADEF

g. Chimng minh MN //EF va OA L EF

h. Chting minh ban kinh duong tron ngoai tiép
cua tam giac AEF va dién tich hinh tron ( AEF)
khong d6i khi 4 di dong trén cung 16n BC

Loi giai




a. 0CEHD,0BCEF noi tiép va ba diém H, I, K thang hang

Xét OCEHD , ¢6: E=D=90° = E + D =180" = dpcm

- Tt giac BHCK 14 hinh binh hanh = / 1a trung diém cia HK

b. Chirng minh tr gidc BMKC 1a hinh thang can

Ta cd6 MK //BC = 0BMKC 1a hinh thang

Lai c6 BC la duong trung truyc cia HM = CH =CM ,ma CH = BK = CM = BK
Hinh thang BMCK c6 hai duong chéo bang nhau nén 1a hinh thang cén

c. OH cit Al tai G. Ching minh G 1a trong tim ctia tam giac ABC

Taco G la trong tam tam gidc AHK = GI = %AI

; 1
- Xét AABC cO AI latrung tuyén va = GI = EAI = G latrong tam A4ABC

d) AAEH# AADC(gg) = AE.AC = AH.AD; ABEC# AADC(gg) = AD.BC = BE.AC
e) H va M déi xtng nhau qua BC

Ta di chiing minh CB 1a duong trung truc cuia HM

Cé: C =4 (phu ABC), C,=4 =%sd§¢ — CB 13 phén gic cia C

Ma CB L HM = ACHM can tai C nén CB la duong trung tryc cia HM

f. Xac dinh tam duong tron noi tiép ADEF

- Y S- . - T D=
Ta c6 OBCEF no1 ti€p :CleI:EsdBF,taco OCEHD n0Q1 tiep :>C1=E2:5sdHD,

— E, =E, = EB 1a phan gidc FED
+) Chirng minh tuong tu, ta c6 FC la phan gidc cua F
g. Chung minh MN // EF va O4 | EF

B,=Cs= AP = AN = OA 1 NP(l)
P = 0A L EF

N, =C;;C,=E,= N,=E, = NP//EF

h. Chtrng minh ban kinh dudng tron ngoai tiép cua tam gidc AEF va dién tich hinh tron ( 4AEF)
khong doi khi 4 di dong trén cung 16n BC

+) Chtng minh duoc 0BHCK 14 hinh binh hanh (cac canh ddi song song)

Xét AAHK , c6 OI la duong trung binh cua AAHK = OI = %AH




0,1 c6 dinh nén OI khong d6i = AH khong doi. Vay ban kinh dudng tron ngoai tiép AAEF khong
doi.

+) 0AEHF noi tiép duong tron duong kinh AH = AAEF ndi tiép duong tron duong kinh 4H

S s, =11.0I* (khong doi).

Bai 3:

Cho dudng tron (O;R) tir mot diem A trén (0) ké tiép tuyén d vé6i (O). Trén duong thang d lay
diém M batky (M khic A4)ké cat tuyén MNP va goi K 1a trung diém cia NP, ké tiép tuyén MB
, B 1a tiép diém). Ké AC L MB,BD 1 MA , goi H 1a giao diém ctia AC va BD, I la giao diém cua

OM va AB
a. 0AMBO ndi tiép b. O,K,A,M,B cung nam trén mot duong tron
c. OL.OM = R*;0I.IM = I4* d. 0OAHB la hinh thoi

e. O,H,M thang hang
f. Tim quy tich diém H khi M di chuyén trén dudng thiang d

A
D
P
o) M
Il u
C
B
Loi giai

b) Ta c6 K 1a trung diém ciia NP = OK L NP
Lai co 4,B,K cung nhin OM dudi 1 goc 90° = nam trén duong tron duong kinh OM .
Vay 5 diém cing nam trén 1 dudng tron

c¢) Ta c6 MA=MB (tinh chat hai tiép tuyén); 0O4=0B=R= OM la duong trung truc cia AB




=O0OM 1L AB=1

O1.OM = OA’ (canh.va.duong.cao)

Xét AOAM (OAM =90") =
OlIM = I4*

OB//AH(L BM) HBH ' '
= = hinh.thoi

OA//BH(L AM) OA=O0B
e) 0OAHB 1a hinh thoi = OH 1 AB,OM 1| AB= O,H,M thing hang
Vi qua O chi c6 1 duong thang vudng goc v6i AB
f) Theo chimg minh trén ¢OAHB 1a hinh thoi = AH = AO=R
Vay khi M di dong trén d thi H di dong nhung ludn cach 4 cb dinh 1 khoang bang R . Do d6 quy
tich cia H khi M di chuyén trén duong thang d 1a nira duong tron tim A4 ban kinh 4H =R.

Bai 4:

Cho dudng tron (O;R) dudng kinh 4B . Ké tiép

tuyén Ax va lay trén tiép tuyén d6 mot diém P
sao cho AP >R, tir P ké tiép tuyén tiép xuc véi
(0) tai M

a. 0APMO 1di tiép K /

b. BM //OP

c. Puong thang vudng goc véi AB tai O cit tia

BM tai N. Chung minh ring 0OBNP 1a hinh {
binh hanh &
d. Biét AN cit OP tai K, PM cit ON tai I,

PN va OM kéo dai cit nhau tai /. Chirng minh
rang: 1,J,K thang hang

Loi giai
a. Zi\l = %sd AM = §1 = %sd AOM = 51 (tinh chét hai tiép tuyén)
Ma hai géc & vi tri ddng vi = BN //OP = dpcm
b. AAOP = AOBN(gcg) = OP = BN
Vay 0OBNP 1a hinh binh hanh

——
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c)Tacd PN//OB= PJ//AB ma ON 1. AB= ON L PJ.Laico: PM 1 OJ
ma ON N"PM =1 =1 la tryc tam APJO
KO =KP

+) OPNOA la hinh ch@t nhat =<
APO = NOP(slt)

Co PO la phan giac APM = AIOP can tai I,IK 13 duong trung tuyén nén 1a dudng cao = IK 1 OP

Xét AOPJ, I 1a tryc tAm, ma IK L OP=1,J,K thing hang.

Bai 7:

Cho dudng tron (0), day 4B. C la diém chinh
giita cung nhd AB. Lay cac diém D,E thudc
day AB (D nim gitta 4,E). Tia CD,CE cit

(0) lan luot tai P,Q

a. Chimg minh rang t& giac PQOED ndi tiép
duoc

b. Néu 4D = BE thi t& giac PQED 14 hinh gi?

c. Ching minh rang: C4> = CP.CD
d. Xac dinh vi tri tuong d6i ctua dudng thang

AC voi dudng tron ngoai tiép tam giac ADP.

Loi giai
a. Xét (0) c6 C la diém chinh giita cung nho 4B (gt) = AC=BC

—

Ta c6: CDB = M (goc c6 dinh bén trong duong tron)

_—~  sdCP _sd(CA+ AP)

CQOP = 5 5 (goc.noi.tiep) = CDB = @

Ta c6: CDB+ BDP =180° (ke.bu)

Ma CDB = COP(cmt) = COP + BOP = 180"

Hay EQP +CDP =180°

Xét OPQED, co: EOP + EDP =180° = OPQOED ndi tiép duong tron.
b. Néu AD = EB thi tt giac PQED 14 hinh gi?

( 1
L ¢ J




Goi H 1a giao diém cua OC va AB

+) Xét (0) c6: OC 1a duong kinh, C 1a diém chinh giita cung nho AB (gt) = H 13 trung diém cia
day AB va OC | AB= AH = BH

Talaic6 AD=EB—= HD=HE

+) Vi OC L AB; HD = HE(cmt) = CH 1a duong trung truc cua AB = CD =CE = ACDE céan tai C
— CDE = CED(t/ ¢) = EDP = DEQ(1)

+) Vi CDE = COP(cmt);CDE = CED(cmt) = CED = COP = DE / /PQ = OPQED 13 hinh thang (2)

Tt (1)(2) = OPQED 12 hinh thang can (ddu hiéu nhén biét)

c. Chung minh rang: C4* = CP.CD

+) X¢ét (0), co: CAB = sdBC (goc.noi.tiep);A/I-J?? = SdAC;;I_C\’ = BC = CAB = APC
C:ch
+) Xét ACAD,ACPA,co:4 _""""® _ — ACAD ~ ACPA(g.9)
CAD = CP4
A C—D(tc) = CA* =CP.CD.
CP  C4

d. Xéc dinh vi tri twong d6i ciia dudng thang AC véi dudng tron ngoai tiép tam gidc ADP

Chung minh dinh 1y déo cta dinh 1y vé goc tao bai tia tiép tuyén va day cung, cu thé 1a: Néu goc
BAx (v6i dinh A ndm trén mot duong tron, mot canh chtra ddy cung AB), ¢ s6 do bang nira s6 do
ctia cung AB cing day d6 va cung nay niam bén trong goc d6 thi canh Ax 1a mot tia tiép tuyén cua
dudng tron. Hinh minh hoa

Chirng minh:

Ké OH la tia phan giac cua AOB

Vi 04 =0B = AAOB can tai O nén OH dong thoi 1a dudng cao ctia tam giac

AOB — OH 1 AB:OHA = 90"

Xét AAOH vudng tai H c6: HOA+OAH =90 (tc)

Ta lai co: HOA = JZTB(: sd 4B

J(gt) — OAH +xAB =90° = 04 L Ax = Ax latia tiép tuyén (O)

—

Chitng minh: Xét dudng tron ngoai tiép tam giac ADP, c6: APD = sdAD

(goc.noi tiep)

——
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Ma CAD = APD(cmt) nén theo dinh 1y ddo ctia dinh 1y vé& gbc tao béi tia tip tuyén va day cung ta c6

AC 1a tiép tuyén cua duong tron ngoai tiép tam gidc ADP.

Bai 5:
Cho duong tron (0) dudng kinh 4B, céc diém c
C va D thudc (O) sao cho CD khong cung
thudoc mot nira mat phéng bo 4B, déng thoi M ,
AD> AC. Goi M,N lan lugt la diém chinh
gitta cung AC, AD, MN cit AC,AD lan luot tai
H,I.MD cit CN tai K A o ’
a. Chimg minh rang tam giac NKD va tam gidc
MAK can
b. KH//AD
c. So sanh CAK = DAK N D
d. Tim mot hé thirc giira s6 do cung AC, s6 do
AD 1a diéu kién can va du dé 4K //ND .

Loi giai
a. Chirng minh rang tam giac NKD va tam giac MAK can
Xét duong tron (O), co:

— ]

NKD =L sdMC + L saND
2 D
= sdAC+- sd AD = sdMN = KDN

= ANKD can tai N
Xét ACAD c¢6 CN, DM la phan giac goc C va D = K 1a giao diém cta 3 dudng phan gidc = 4K
cit (0) tai P — PC = PD

Xét (0), c6 NAK = %sdﬁﬁ = %sd}\//z#%sda\’ = %sd@+%sdl/’—ls = PK = AMAK cAn tai M.
b. Ching minh: KH //AD
Xét AMAD c6 MI la phin gide = HMK = HMA = HCK = OMCKH ~ ndi tiép

— MKH = MCH = MDA = HK | | AD

——
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c. So sanh CAK = DAK

Vi AP 12 phan gidc CAD = CAK = DAK

d. Tim mot hé thic gitra s6 do cung AC, s6 do AD 1a diéu kién can va du dé AK / ND
AAMK cén tai M c6 AN la duong phan gidc = MN L AK

DPé AK //ND= MN L ND = MD la duong kinh = %stEHdZT) =180°.

Bai 6:

Cho duong tron (O;R) va (O5R') ¢c6 R>R' tiép xtic ngoai nhau tai C. Goi AC va BC 1a hai duong
kinh di qua diém C cta (0) va (0'). DE la day cung cta (O) vudng goc véi AB tai trung diém

M cla 4B . Goi giao diém tht hai cia DC véi (0') 1a F,BD cit (0') tai G. CMR:

a. MDGC noi tiép b. M,D,B,F cung nam trén mot nira duodng tron
c. 0OADBE 13 hinh thoi d. B,E,F thang hang
e. DF,EG,AB dong quy f. MF = %DE

g. MF la tiép tuyén clia duong tron (0')

Loi giai
c. M 1a trung diém ciia AB, ma DE | AB= M = M la trung diém ctia DE (duong kinh va day)
nén 1a hinh thoi (hai dudng chéo vudng goc tai trung diém ctia mdi duong).
d. Ta c6 AD // EB (tinh chét hinh thoi ), 4D L DF (goc ndi tiép) = BE L DF = F

Lai ¢6: BF L DF(F =90°), ma qua B chi ¢6 1 dudng thang L DF = B, E,F thang hang

——
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e. Xét ABDE ¢6 C la tryc tim = EC L BD,CG L DB = E,C,G thang hang.

Viy DF, EG, AB dong quy

f. ADEF vudng tai F = MF :%DE(dpcm)

~

g. MF = MD = AMDF cantaiM = D, =F,

AO'BE cantai O’ :l?lzﬁ,mé Zi\lzb\l (phu DEB ).

)

&)

)

—~

Vay F,=F, = +}?2:Fz+f?;=90°<:>MFLO'F:>MF 1a tiép tuyén cua (O”).

Bai 7:

Cho ntra duong tron duong kinh AB . Tir 4 va B ké hai tiép tuyén Ax,By. Qua M thudc nia dudng
tron ké tiép tuyén tht 3 cit cac tiép tuyén Ax,By tai C va D. Cac duodng théng AD,BC cit nhau tai
N .N&6i MA cat CO tai D, ndi MB cat OD tai F

a. OEMF 1a hinh chir nhat

b. AC+BD=CD

AB?

c. Khi M chuyén dong trén ntra dudng tron thi AC. BD khong dbi (hodc 16p B thi AC.BD = )

d. AB 1a tiép tuyén cua dudng tron duong kinh CD

e’. MN L 4B

f. Cho BD = R3 tinh AM

g". Goi H 1a giao diém cua MN véi AB, Chiing minh rang khi M di dong trén ntra dudng tron thi
duong tron ngoai tiép AHEF ludn di qua diém cd dinh

h. Xéc dinh vi tri cua diém M dé chu vi 04ACDB dat GTNN

10
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M

Loi giai
a) OM =0A=R
CM = CA (tinh chét hai tiép tuyén) = OC 1a dudng trng truc cia AM = E=90°
Chitng minh tuong tu: F =90° = HCN
b) AC+BD =CM + MD = CD
c. Xét ACOD(O =90") = MC.MD = OM* < AC.BD =OM* = R* ( khong d6i )
d. Goi I 1 trung diém cta CD = J 1a tim dudng tron ngoai tiép ACOD dudng kinh CD, ban kinh OI

AC L AB 7
Ta co: ol AB} = AC//BD = 0ACBD 1a hinh thang, ma I 1a trung diém CD = OI la duong trung

Ol//AC 5 .
binh hinh thang ACDB = Pt AB} = OI 1 AB = AB la tiép tuyén ctuia duong tron duong kinh CD.
CN _AC _ CN _CM
NB BD AB DM
f) Xét ABOD(1§=900)—>tanB/07)=§—g:\/§:>3/07)=6o°;AM//0D:>A7ATB=1?07):600

e) Tacd: AC//BD = = MN//BD,BD 1. AB= MN | AB

Xé&t AMAB(M =90°), AM = AB.cosMAB = 2R.cos : 60° = R(cm)

g) Goi K 1a giao diém cia OM va EF = KO = KM = KE = KF

Xét AMHO(H =90°) = KH = KM = KO = KH = KO = KE = KF = duong tron ngoai tiép AHEF ludn
di O ¢c6 dinh.

h) Ta ¢6 ch vi 0OABCD = AB+BC+CD+ DA, AC+BD=CD=> CV = AB+2CD=>CD phai nhé nhit

(AB c¢b dinh) = khi CD la khoang cach giira Ax va By ta c6 CD la khoang cach giita Ax va By tirc

——
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1 CD L AC khi d6 CD // AB = M la trung diém cua cung 4B .

Bai 8:

Cho diém B nam giita hai diém A, C.

z

V& duong thang d vudéng goc véi AC
tai A. V€ (O) duong kinh BC va trén
d6 lay mot diém M bat ky. Tia CM
cit d tai D, tia AM cit (O) tai diém R
thir hai N. Tia DB cit (O) tai diém
thta hai P A C

!

a. Ching minh rang t& gisc ABMD,
APCD nbi tiép duoc
b. Ching minh CM.CD khong phu

-]

thudc vao vi tri diém M trén (O)

c. Tt giac APND la hinh gi? Vi sao

d. Chirng minh trong tdm G cia tam
gidc MAC chay trén mot duong tron
¢6 dinh khi diém M di chuyén trén

duong tron (O).

Loi giai
a) Chung minh rang t&r gisc ABMD, APCD ndi tiép dugc
Ta c6: BMC =90° = BMD = 90"
— BMD + DAB =180° = 04ABMD 1a t& gi4c noi tiép duong tron.
Ta lai co DPC =90° (g6c ndi tiép chan nira dudng tron)
— DAC = DPC =90° = 0APCD ndi tiép.
b. Chitng minh CM. CD khéng phuy thudc vao vi tri diém M trén (O)

Vi ACMB ~ ACAD(gg) =M - B _ crmrep = caca
CA CD

ma cac diém C, A, B ¢6 dinh nén CA.CB khong d6i khi M di chuyén trén dudng tron (O)
Vay CM.CD khong phu thudc vao vi tri diém M trén duong tron (O).

——
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c. Tt gidc APND la hinh gi? Vi sao

Vi ABMD la ttr giac noi tiép duoc duong tron nén DAM = DBM (1)(chanﬁ\4 )

Lai c6 BMNP 1a t&r gidc ndi tiép dudng tron (O) nén DBM = MNP(2)(chan.MBP)

T HQ2)= DAM = MNP = AD/ /NP = 0APND 14 hinh thang.

d. Ching minh trong tdm G cta tam gidc MAC chay trén mot dudng tron ¢b dinh khi diém M di
chuyén trén duong tron (O).

Goi I 1a trung diém cua AC, J 1 diém nam giira B va I, K 1a diém nam gitra I va C sao cho:

BJ:EBI;CKZECI
3 3

Vi A, B, C 1a cac diém cd dinhnén I, J, K 1a cac diém cb dinh.

2,y MG _BJ 2

Do G la trong tdm AAMC = MG =—MI = —=GJ//BM
3 MI 3
Laico MG _CK 2 Gk /oM . Ma BMC =90° = JGK = 90°
MI  CI 3

= G thudc dudng tron dudng kinh JK cb dinh
Vay khi M di chuyén trén dudng tron (O) thi trong tdm G cta tam giac AMC di chuyén trén duong
tron duong kinh JK ¢6 dinh.

Bai 9:

Cho (O; R) va day AB < 2R. Lay diém
C thudc tia AB sao cho AC > AB. Tu C
ké hai tiép tuyén véi (O) tai P va K. Goi
I 13 trung diém cua AB

a. Chimg minh rang ngii giac CPIOK
noi tiép duong tron

b. Chirng minh CP? = CA.CB

c. Goi H 1a tryc tam cua tam giac CPK.
Tinh KH theo R

d. Gia st AP//CK . Chimg minh tia ddi

cua tia BK 1a tia phan giac cua goc CBP.

Loi gidi

——
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a) Chung minh rang ngii gidc CPIOK ndi tiép duong tron
Xét 0CPOK : CPO+CKO =180° = 0CPOK

Nbi tiép

Xét 0CIOK : CIO+CKO =180° = 0CIOK

Noi tiép

Vay 5 diém thudc 1 duodng tron.

b. Chirng minh: CP* = CA.CB

CAp = CPB

—

Xét ACPB,ACAP,co:
PCB : chung

= ACPB ~ ACAP(gg) = CP_CA . cp—cacs
CB CP

c. Goi H 1a tryc tam cua tam giac CPK. Tinh KH theo R
ViH la tryc tam ACPK = PH | CK;KH 1. CP

Ma OK L CK;OP L CP=> PH //OK;KH | /OP = 0OPHK 1a hinh binh hanh = HK = OP = R
d. Gia st AP // CK. Chiing minh tia ddi ctia tia BK 14 tia phan giac ciia goc CBP

Goi M = BBACP. Vi tt gidc PBKA ndi tiép (O) nén PBM = PAK (cung bu véi PBK).
Xét (0) ¢ ABK = AKx (hé qua cuia goc tao boi tia tiép tuyén va day cung)

Lai c6 MBC = ABK (d6i dinh); AKx = fTA?{P(SO.le.trong; AP/ /CK)

Do d6 PBM = MBC = tia déi cua tia BK 14 tia phan gidc cua CBP

Bai 10:

Cho (O; R) va (O’; 2R) tiép xtc trong tai A. Qua N
A ké hai cat tuyén AMN va APQ véi M, P thudc s
(0) vaN, Q thudc (0°)
a. Chtrng minh rang (0) € (0") u

b. Chirng minh: MP // NQ . K Jo o'
c. Tia O’M cit (O’) tai S. Goi H Ia tryc tam cua

tam giac SAO’. Chirng minh rang tir giac SHO’N ?

noi tiep duogc

——
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d. Khi MAP=90°. Tinh d6 dai MP va NQ theo
R.

Loi giai
a. Chtrng minh rang: (0) e (0")

O4=R

B = 0'A=204
O'A=2R

Ta ¢ A 1a tiép diém chung cua (O) va (O’) nén: {

Ma (0) va (O’) tiép xtic trong tai A nén cac diém A, O’, O thiang hang (duong ndi tim cua 2 duong
tron tiép xic nhau ludn di qua tiép diém)

— 0 1a trung diém cua O’A

= 0' va A d6i xtng nhau qua O

Ma A4 e (0)= 0'e(0)(dpcm)

b. Chirng minh: MP // NQ

'

Xét AO'MA ¢6 O'MA chin nira dudng tron (O;%) = AO'MA vudng taiM = O'M L AN.

Tacd: O'M L AN = M 1a trung diém cua AN (1)

Tuong tu ta co: P 13 trung diém cua AQ (2)

Tu (1) va (2) = MP 1a dudng trung binh cia AANQ = MP//NQ

c. Tia O’M cit (O’) tai S. Goi H 1a truc tdm cua tam giac SAO’. Chting minh rang t gidc SHO’N
noi tiép duoc

Goi K 1a giao diém ctia SH va O’A, do H 1 tryc tAm ctia AS40'= SK 1a duong cao ASA0'

= AO'KS vuong tai K.

Xét AO'MA vudng tai M va AO'KS co MO'" A : chung
— AO'MA~AO'KS = 0;SK =0'MA=> O'SH =0' AN(3)

Lai c6: AO'NA can tai O (vi ON, OA déu 1a ban kinh cua (O)).

—O0'AN =0'NA= O' AN = O' NH(4)
Tr (3)4) = O'SH = O'NH = 0SHO'N ndi tiép duong tron.
d. Khi MAP =90". Tinh do dai MP va NQ theo R.

Néu MAP =90° = OMAP'O 13 hinh chit nhat = PM = A0'=2R;ON =2PM =4R.

——
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Bai 11:

Cho tam giac ABC vudng tai A, AB > AC,
duong cao AH. Trén nira mit phang by BC chia | €
diém A vé nira (O) duong kinh BH cit AB tai E, H
nira duong tron (0°) dudng kinh HC cat AC tai F

a. Chimg minh rang tir giac AFHE 1a hinh chix
nhat

b. Ching minh ti giac BEFC ndi tiép duoc A E B
c. Chimg minh AE.AB = AC.AF

d. Chimg minh FE 14 tiép tuyén chung cta hai
ntra duong tron (O) va (O”)

e. Gia sit ABC =30°. Chimg minh ring ban kinh
ctia ntra dudng tron (O) gip ba lan ban kinh cta

nua (O”).

Loi giai
a. Ching minh rang tr giac AFHE 14 hinh chir nhat
Ta c6: HEB = HFC =90° (goc noi tiép)
— AFH = AEH =90° (k& bu v&i géc vudng)
= 0AEHF 1a hinh chir nhat.
b. Chtrng minh tir gidc BEFC néi tiép duoc
Goi I 1a giao diém cta AH va FE, ta c6 tam gidc AIE can tai I (Tinh chat hinh chir nhat)
— [AE = [EA. Ma IAE = ACB (cung phu v6i IAF ) = IEA= ACB(= IAE)
T gidc BEFC ¢ goc ngoai tai 1 dinh bang goc trong tai dinh d6i dién nén noi tiép duoc.
c. Chung minh: AE.AB = AF.AC

EAF : ch
M8 5 AMEF ~ AACB(g9) = % = % — AE.AB = AF.AC

—_—

Xét AAEF,AACB,co:
AEF = ACB

d. Chimg minh FE 12 tiép tuyén chung cta hai nira duong tron (O) va (O”).

Ta c6: AEF = ACB(y.b). AOBE can tai O = OEB = OBE => AEF + OEB = ACB + OBE = 90"

— FEO =180 — (AEF + OEB) =90° = FE | OE

——
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Ma FE N (0)=E = FE 14 tiép tuyén cua (O).

Chtrng minh tuong tir ta c¢6 FE 14 tiép tuyén cta (O”)

Vay FE 12 tiép tuyén chung cua (O) va (O”).

e. Gid st ABC =30". Chung minh rang ban kinh ctia ntra dudng tron (O) gap ba lan ban kinh cua nira
(O).

Goil R— %HB 1 bAn kinh cia (O): Goil r %HC 13 bén kinh cta (O7)

ABC =30° = sin ABC =sin.30° =—

Trong tam gidc BHE vuong tai E ta co SinABC = HE E 1 = HE :%HB =R = 0AEHF

HB HB 2
1a hinh chtr nhat = AF = HE = R.

Vi FHC = ABC =30". Chung minh tuong tu nhu trén, ta c6 FC = %HC =77

Vi FHA = ABC =30’ (cung phu Vdiﬁ;ﬂ?) . Ching minh tuong tu ta c6: HC = %AC =2r

=>AC=4r < AF+FC=4r < R+r=4r = R=3r

Vay ban kinh cta nira (O) gap ba lan ban kinh cta nira (O”).

Bai 12:

Cho (O) dudng kinh AB. Dudong kinh CD thay d6i. Céc tia AC, AD cit tiép tuyén tai B lan luot tai P
va Q. Goi M la trung diém cia PQ

a. Chung minh rang tr giac PCDQ noi tiép

b. Chiing minh: AM 1 CD

c. Chirng minh: AC.PC+ AD.DQ khong d6i khi CD di dong

d. Tim vi tri caa CD dé PQ nho nhat

e. Tim tap hop I clia duong tron ngoai tiép tam gidc PCQ

f. Tim tap hop tryc tam tam gidac CDQ.

——
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Loi giai
a. Chuing minh rang tr giac PCDQ noi tiép

Ta c6: ADB = 90" (chan.nua.duong tron) = @ = @( phu.@)

Ma: ABD = ACD(chanAD)=> ACD = DOB => DOB+ DCQ =180° = 0PCDQ ndi tiép.

b. Ching minh: AM 1 CD

CAD =90° (chan.nua.duong tron)

AAPQ vudng tai A, AM i trung tuyén tmg v6i canh huyén nén:

AM = MP = MQ = APM = PAM

Mit khac theo ¥ a thi tir giac PCDQ ndi tiép = APM = C/E4(bu.C/Q7)) — PAM = CDA

Ta lai c6 CDA+ ACD =90° = PAM + ACD =90° = AM L CD

¢. Chirng minh: AC.PC+ AD.DQ khong d6i khi CD di dong

Ta c6 ACB =90°(chan.nua.duong.tron), BC L AP. Theo trén ta ciing ¢6 BD L AQ

Hai tam giac vuong ABP va ABQ c6 duong cao BC va BD tuong tng. Do do ta c6 h¢ thuec:
AC.CP = BC*; AD.DQ = BD* = AC.CP+ AD.DQ = BC* + BD* = CD* = AB* khong d6i khi CD thay doi.
d. Tim vi tri cia CD dé PQ nho nhét

Tam gidc APQ vudng tai A c6 AB la dudong cao nén:

18
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2 2
AB* = PB.BQ < (PB;BQJ = P? = PQmin =2AB < PB=B0Q < AAPB Vuéng can < DC 1 AB

e. Tim tap hop I ctia duong tron ngoai tiép tam gidc PCQ

Goi I 1 tdm dudng tron ngoai tiép tam giac PCQ. Khi d6 10 L CD;MI L. PO =10//AM;IM |/ AB
= 0AMIO 1a hinh binh hanh. Ha /H | 4B = OMIHB 1a hinh chit nhat = BH = MI = AO khong ddi
nén H 1a diém c6 dinh =

DPuong thang HI ¢6 dinh.

Vay quy tich diém I & dudng thang di qua H va vudng goc véi duong thing AB

f. Tim tap hop tryc tam tam giac CDQ.

Goi K 1a tryc tdm cua tam gidc CDQ, khi d6 KQ//AM (L CD)

Ta ¢6 A, K, P thdng hang (vi CAD =90°)

AKPQ c6 M la trung diém ciia PQ, KQ//AM nén AM la duong trung binh A= 4P = K4

- T K ha KN 1 AB = AKNA = APBA= NA = AB khong doi hay N 1a diém ¢ dinh = dudng thang
NK ciing ¢6 dinh. Do d6 quy tich diém K 1a dudng thang di qua N va vudng goéc voi duong thing
AB.
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