Chii dé 5: Chitng minh 3 diém thing hang

5 CAC BAI TOAN CHUNG MINH
3 PIEM THANG HANG

Chu dé

E. CAC BAI TOAN CHUNG MINH DONG QUY - THANG HANG
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Dang 2: St dung tinh chit dwong chéo ctia hinh dic biét (vd: hinh binh hanh) ....3

Dang 3: St dung tinh chét vé tim va dwong kinh ctia duwong tron ..........ceeeeeeereenenes 3
Dang 4: Tién dé O-Clit: Qua mét diém nam ngoai mét duong thang ta vé dugc
mot va chi mot duong thang song song voi duong thang da cho...........eeeeeeereesnseenne. 4
Qua mot diém nam ngoai mot dwong théng ta vé dwgc mot va chi mgt duong
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Chu dé van dung trong bai toan lién quan dén duong tron.

CAC PHUONG PHAP THUONG DUNG.
1. Chitng minh qua 3 diém xac dinh mdt goc bet (180°)

2. Chitng minh 3 diém xac dinh dugc hai dwong thang ciing vudng goc hay ciing song
song voi mot dwong thang thi 3. (Tién dé Oclit)
3. Stt dung tinh chat dong quy ctia cac duwong: trung tuyén, phan giac, duong cao trong

tam giac.

4. St dung tinh chit duong chéo ctia cac ti gidc dic biét: hinh vudng, hinh chir nhat,
hinh thoi, hinh binh hanh, hinh thang.

Chiic cdc em hoc sinh hoc tdp tot!
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CHUNG MINH CAC PIEM THANG HANG

10 phwong phap chitng minh 3 diém thang hang

1. Chttng minh diém A thudc doan théng BC

2. Chtrng minh qua 3 diém xac dinh mot goc bet (180°)

3. Chttng minh hai géc & vi tri d6i dinh ma bang nhau.

4. Chitng minh 3 diém xac dinh dwgc hai duong thang cung vuong goc hay ciing song
song v6i mot duong thang thit 3. (Tién dé Oclit)

5. Dung tinh chat dwong trung truc: chitng minh 3 diém dé ciung cich déu hai diu doan
thing.

6. Dung tinh chat tia phan giac: chitng minh 3 diém do cing cich déu hai canh ciia mot goc.
7. Stt dung tinh chat dong quy ctia cic dwong: trung tuyén, phan giac, dwong cao trong
tam giac.

8. Stt dung tinh chit dwong chéo ctia cac tit gidc dic biét: hinh vudéng, hinh chir nhit,
hinh thoi, hinh binh hanh, hinh thang.

9. Stt dung tinh chdt tam va dwong kinh ctia dwong tron.

10. S& dung tinh chat hai duong tron ti€p xtc nhau.

Vi du minh hoa
Dang 1: chitng minh qua 3 di€ém xac dinh mét géc bet (tdng hai goc chung dinh
bang 180 do)
Bai 1: Cho tam gidc 4BC c6 cac goc B va C nhon, duong cao 4H . Dung ra phia ngoai
tam gidc ABC cac tam giac vudng can ABD, ACE (BAD =CAE =90°). Goi M la trung diém
ctia DE.Chting minh rang H, 4, M thang hang.

Hudng dan giai
Dung hinh binh hanh 4EFD .
= M la trung diém cuia AF (t/c hinh binh hanh) va EF =DA4 =BA.
Mt khic EA=CA (gt); AEF = CAB (cing bu1 v6i DAE ).
= AEF4 =AABC (c—g-¢).
4, =C, (Hai géc tuong tng).
Ma 4, +C, =90°
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= A +4,=90°.
= 4, + 4, + 4, =180° hay FAH =180° = M, 4,H thing hang.

Dang 2: St dung tinh chat dwong chéo ctia hinh dic biét (vd: hinh binh hanh)
Bai 2: ChoA4BC c6 trye tam H ndi ti€p (0) dwong kinh CM, goi I la trung diém cua

7l

17

AB . Chting minh rang H, I, M thang hang.

Hudéng dan giai

W\

M

MB L BC, AH 1 BC (suy tu gia thiét).

= MB//AH . B
Ma MA//BH (cung vudng goc voi AC).

= AMBH la hinh binh hanh.

= AB cat MH tai trung diém I ctia 4B va MH (t/c hinh binh hanh).
Suy ra H, I, M thang hang.

N\

P

Dang 3: St dung tinh chit vé tim va dwong kinh ctia duong tron
1. TAm ctia dwong tron ngoai ti€p tam giac vudng la trung di€m ctia canh huyén
2. Dwong kinh cua dweong tron thi di qua tam.
Bai 3: Cho (0) duong kinh 4B.Diém M chuyén dong trén (0), M # A;M = B. Ké MH
vudng goc vdi 4B . Vé duong tron (0,) dudong kinh MH cat dwong thang MA va MB tai
C va D.Chting minh rang;
a) C, D, O, thang hang.
b) ABCD noi tiép.

Huwéng dan giai
a) Tacod:

AMB =90° (gbc ndi ti€p chéan ntra (0)).

/AR\

.

= CMD =90°. = CD la dudng kinh ctia (0,).

Suyra C, D, O, thang hang.

b) MCHD 1a hinh chit nhat ndi ti€p (0,).

= MCD = MHD (2 gbc ndi tiép cuing chinCD).
Ma MCD = B = MCD+ACD =B+ ACD =180°.
Vay ABCD ndi tiép.
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Dang 4: Tién dé O-Clit: Qua mot diém nam ngoai mot dwong théng ta vé dwoc mot

va chi mot dwong thang song song v6i duong thiang di cho.

« Néu qua diém M nam ngoai dwong thang a c¢6 2 duong thing song song véi a thi
chung trung nhau.

« Cho diém M é ngoai duong thing a. Duong thiang di qua M va song song
v0i a 1a duy nhat.

Bai 4: Cho hinh chi* nhat ABCD c6 O la giao diém 2 dwong chéo. Biém M trén doan
OB, ldy E d0i xtng v6i A qua M ; H la hinh chi€u cua diém E trén BC, vé hinh ch@
nhat EHCF . Ching minh M, H, F thang hang.

Huéng dan giai

A B
. \ . . A? 2 \ M
Goi I la giao diém cua HF va CE. ~
=H,I, F théng hang (*) (t/c hinh chi nhat). \ H j\\ E
Can chting minh: M, I, F thang hang. /A
MA = ME = %AE (gt) va 04 =0C = %AC (t/c hinh chit nhat). i
D c

= OM la duong trung binh ctia AACE.
= OM//CE = ODC = ICF (2 gbc dong vi).
Ma ODC = OCD va ICF =IFC (vi AOCD cAn tai O, AICF cAn tai I, t/c hinh chit nhat).
— OCD = IFC = IF//AC ma IM//AC (do IM la duong trung binh AACE).
= M, I, F thang hang (tién dé Oclit).
Kéthop véi (*)tacd: M, H,F théng hang.
Bai 5: Cho A4BC nhon, cac dwong cao AH, BD vaCE. Goi M, N, P, Q thtt tu la hinh
chiéu cua H trén 4B, BD, CE va AC.Chung minh M, N, P, O théng hang.
Huwéng dan giai

+ Tir (gt) = MH//CE ; NH/IAC = 5M _ BH _ BN
BE BC BD

= MN//ED (1)(dinh ky Talét dao).

(dinh ly Talét).

+ Chiing minh tuong tw ta c6: PQ//ED (2)
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+ Ap dung hé thitc lwong trong tam giac vudng HAC va HAB ta co:
AQ AB . AB AD
AM  AC AC

AQ AD AQ  AM

— — . (dinh ly
YVRDT hay T = MQ//ED . (dinh ly

Talét dao)
Két hop véi (1), (2)ta co: E 5

AH? = AQ.AC = AM.AB =

(Vi ADAB »» AEAC (g.8))-

M, N, Q théng hangva M, P, Q théng hang

(tién dé Oclit). "

Dodé M, N, P, O thang hang. B C
H

Qua mot diém nam ngoai mot duong théng ta vé duwgc mot va chi mot duong thﬁng
vuong goc voi duong thang da cho.

« Néu qua diém M nam ngoai dwong thang a ¢6 2 dwong thang vudng goc véi a thi
ching trung nhau.
« Cho diém M 6 ngoai duong thang a. Pwong thing di qua M va vuong goc véi a la
duy nhat.
Bai 6: Cho duong tron (O; R) va mot diém A nam ngoai duong tron (O) sao cho
OA=2R. T A vé tiép tuyén AB ctia duong tron (O) (B la tiép diém).
1) Chitng minh tam gidc ABO vudng tai B va tinh d¢ dai AB theo R

2) Ttr B vé day cung BC cta (O) vudng gbc vdi canh OA tai H. Chirng minh AC 1a tiép
tuyén cua duong tron (O).

3) Chiing minh tam gidc ABC déu.

4) Tt H vé& duong thang vudng goc voi AB tai D. Puong tron dwong kinh AC cat canh
DC tai E. Goi F 1a trung diém ctia canh OB. Chiing minh ba diém A, E, F théng hang.

Huwéng dan giai
1) Ta c6: ABO =90° (AB la tiép tuyén ctia(O) tai B)
= AABO vuodng tai B
= AB’+0B’ =04’ (D/L Pytago)

= AB*=04*-0B*=(2R) ~R*=4R*-R*=3R*> = AB=R\3
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2) Ta c6 ABOC can tai O (OB =OC =R)
Ma OH la dwong cao ( BC L OA tai H)

= OH la duong phan giac cua ABOC

= BOA=COA

Chtrng minh AAOC = AAOB (c-g-c)

= ACO = ABO

Ma 4BO =90° (AB 12 tiép tuyén cta(O) tai B)
= ACO=90"
= ACLOC
= Ma C thuoc (O)
= AC la tiép tuyén cta duong tron (O)
3) Ching minh AABC can tai A (1)

Xét AABO vuodng tai 0, c6

sinapo=28 - R _1
OA 2R 2
= BAO =30°

Ta c6: AO la tia phan giac ctia goc BAC (T/c 2 tiép tuyén cat nhau)
= BAC =2BA0=2.30"=60° (2)
Tt (1) va (2) suy ra AABC déu

4) Goil la giao diém cua AF va HD
Ap dung hé qua Talet d&&11a trung diém HD

Goi K 14 trung diém BD

Chttng minh KI Ia duong trung binh caia ABHD
= KI//HB
Ma HB 1 OA tai H (gt)
= KI 1L AH
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Chttng minh I 1a triec tam caa AAHK

= Al la duong cao cuia AAHK
= AF 1L HK (3)
Chtng minh HK la dwong trung binh caia ABDC

— HK//CD (4)
Tix (3) va (4)

= AFL1LCD

Ta c6: AAEC ndi tiép duong tron duwong kinh AC
= AAEC vudng tai E

= AELCD

Ma AF L CD

Vay Ba diém A, E, F théng hang

Dang 5: St dung tinh chat dong quy ctia cdc dwong: trung tuyén, phan gidc, dwong cao
trong tam giac.

Bai 7: Cho tam giac ABC vudng tai A, M la trung diém ctia canh AC. Buong tron
duwong kinh MC cat BC tai N. Puong thang BM cat duong tron duong kinh MC tai D.
1) Chitng minh t gidc BADC néi ti€p. Xac dinh tam O cta duong tron do6.

2) Chttng minh DB la phan giac cua goc ADN.

3) Chiing minh OM la tiép tuyén cta duong tron dwong kinh MC.

4) BA va CD kéo dai cat nhau tai P. Chttng minh ba diém P, M, N thang hang.

Hudng dan giai

a) BAC = BDC =90° (gt) nén t gidc BADC ndi
tiép duong tron tam O la trung diém ctia BC.
b) ADB= BDN (= ACB) (hai géc ndi tiép cting
chan mot cung trong cdc duong tron ngoai tiép
ti gidc BADC, NMDC) nén DB la phan giac
goc AND.

c) OM 1L AC (OM la duong trung binh tamgiac
ABC) nén suy ra MO la tiép tuyén duong tron
duong kinh MC.
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d) MN 1 BC (g6c MNC ngi tiép nita duong tron duong kinh MC)
PM 1 BC (M la triec tam tam giac PBC)
SuyraP, M, N théng hang.

Bai 8: Tuyén sinh 10 Ha Nam 15 - 16

Cho duwong tron (O) va diém A nam trén duong tron. Goi d 1a tiép tuyén cta (O) tai A.
Trén d 1dy diém D (D khong trung véi A), ké tiép tuyén DB cua (O) (B 1a diém, B
khong trung vdi A).
a) Chitng minh rang t& gidc AOBD ndi tiép.
b) Trén tia d0i ctia tia BA 18y diém C. Ké DH vuong gdc véi OC (H thudc OC). Goi I la
giao diém ctia AB va OD. Chitng minh rang OH.OC = OI. OD
c) Goi M 1a giao diém ctia DH véi cung nho AB ctia (O). Chttng minh rang CM la tiép
tuyén cua (O)
d) Goi E la giao diém cua DH va CI. Goi F 1a giao diém thit hai caa dwong tron dwong
kinh OD va duong tron ngoai tiép tam gidc OIM. Chttng minh rang O, E, F thang
hang.

Huéng dan giai
a) DA va DB la cac tiép tuyén cua (O) nén
OBD = 0AD =90°
Xét tir giac AOBD co OBD + OAD =180° , ma
hai goc nay ¢ vi tri d6i dién nén t& giac F
AOBD ndi tiép \
b) Theo tinh chat hai tiép tuyén cat nhau ta

c6 DA =DB va DO la tia phan giac cua / E
ABD i
Do do6 tam giac ABD can tai D c6 DO la .

duong phan gidc nén dong thoi la duong
trung truec....
Xét AOIC va AOHD c6 0IC = OHD =90" ;
DOC chung nén

AOIC” AOHD (g.8)

ol _oC

——=——=0H.0C =01.0D(1)
OH OD
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c) Xét tam gidc AOD vudng tai A c¢6 Al la duwong cao nén 04> = OH.OD (2)
Ma OM = OA (12 ban kinh (O) ). (3)

OM OC
Tw (1), (2 3 OM2=0H. OC =
i (1), (2) va (3) suy ra o
OM OC

Xét AOHM va AOMC c6 chung MOC ; nén AOHM ” AOMC (c.g.c).

OH
=>0MC = 0IC =90° nén CM 12 tiép tuyén cua (O).
d) Do OMC = OIC =90°nén t gidc OIMC ndi tiép dudng tron dwong kinh OC.

Puong tron ngoai ti€p tam giac CIM la duong tron dwong kinh OC.

=> OFC =90°

Mat khac ta co OFD =90°. Nhu vay OFC,OFD ké bu suy ra ba diém C, F, D théng hang.
Xét tam gidc OCD c6 ba duwong cao CH, DI, OF ma c6 E la giao diém CH, DI nén ba
diém O, E, F thzfmg hang.

Bai 9: Tuyén sinh 10 Hai Duwong 15 — 16

Cho ntra duong tron (O) dwong kinh AB. Goi C la diém ¢6 dinh thudc doan théng OB

(C khac O va B). Dung duwong thang d vuong géc véi AB tai diém C, cat nita duong

tron (O) tai diém M. Trén cung nho MB 14y diém N bat ky (N khac M va B), tia AN cat

duong thang d tai diém F, tia BN cat duong thang d tai diém E. Puong thang AE cat

nira duong tron (O) tai diém D (D khac A).

a) Chitng minh AD. AE = AC.AB

b) Chting minh: Ba diém B, F, D thang hang va F 1a tim duong tron ndi tiép A CDN

c) Goi I 1a tAm duodng tron ngoai tiép A AEF. Chting minh rang diém I ludén nam trén
mot dueong thang cd dinh khi diém N di

chuyén trén cung nhé MB

Huéng dan giai

a) C6 ADB= ANB=90° (gbc ndi tiép chin
ntta duong tron)

ABD = AEC ( cung phu goéc BAE)

=>Tam giac ADB dong dang vdi tam giac

ACE(g-g)
AP _AB _ up.AE=4C.4B
AC  AE

Todn Hoa: 0986 915 960 — Téng hop.



Chii dé 5: Chitng minh 3 diém thing hang

b) C6 AN L EB, EC 1L AB, EC giao AN tai F nén F la truc tam ctaa tam giac AEB
= BF L EA
Ma BD 1 EA = B, D, F thang hang
+ Tt gide ADFC c6 hai géc ddi bing 90° nén 13 tit gidc ndi tiép, suy ra DCF = DAF
Tuong ty ta co: NCF = NBF
Ma DAF = NBF (cung phu v6i goc AEB) =>DCF = NCF
Suy ra CF la phan giac ctaa goc DCN
Tuong tw ta cling ¢6 DF la phan giac ctia goc NDC
Vay F la tam duong tron ndi tiép tam giac DCN
c) Goi J la giao cua (I) voi doan AB.
C6 FAC = @3(= 90° — ﬁ) => tam giac FAC d6ng dang véi tam gidc BEC(g-g)
L€ _AC . cr.cE=Bcac

BC EC
Vi AEF] 1 t¢ gidc ndi tiép nén FJC = FEA (=180" - AJF
=> ACFJ" ACAE (g-g) => F_o = CF-CE=CACJ

C4 CE

Suy ra BC.AC = CACJ = BC=(J] = Cla trung diém BJ (vi] # B)
Suy raJ la diém c6 dinh
C6 I4 = IJ nénIludn thudc duong trung truc cua AJ, la duong cd dinh.

Mot s6 bai tap.

Bai 1: Cho tam gidc ABC vuodng tai A. DPuong tron (O) duong kinh AB cit dwong tron
(O’) duong kinh AC tai D, M 1a diém chinh gifta cung nhé DC, AM cat duong tron (O)
tai N, cat BC tai E. Chting minh O, N, O’thédng hang.

Hudng dan giai

Xét (O’) c6: AEB = SAAD +sdEM ( gbc co6 dinh ¢ bén trong

duong tron). 2 ;%h

BAM = S4ADM _ sd AD +sdMD ( gbc tao bdi tia ti€p tuyén

2 B

D E
va day cung) .

Suy ra BAM = AEB= tam gidc ABE can tai B nén BN vita
la duong cao vira la trung tuyén = NA = NE va OA = 0B, O'A=0'C = NO, NO' la
duong trung binh cua tam giac ACE, ABE nén O'N // CE, NO // EB do d6 O, N, O
thang hang.

M
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Bai 2: Hai duong tron (O;R) va (O';r) ti€p xtic ngoai tai C(R>r) goi AC va BC la hai
duong kinh di qua C ctia dwong tron (0) va (0'). DE la day cung ctia duong tron (O)
vudng géc véi AB tai trung di€ém M ctia AB. Tia DC cat duong tron (0') tai diém thit 2
laF

a) Tt giac ADBE la hinh gi? Vi sao?

b) Chttng minh ba diém B, F, E thang hang

c) DB cit duong tron (0') tai diém thit hai 1a G. Ching minh DF, EG va AB déng quy
d) Chttng minh MF la tiép tuyén cua (0")

Huwéng dan giai

a) T gidc ADBE Ia hinh thoi vi AM = MB; MD = ME va DE | 4B

b) Tacd BE//DA.N&iBF tacd ADF = BFD =90° = BF / /DA. Nhu vay BE//DA va

BF //DA ma qua B chi c6 duy nhat mot duong thang song song véi DA do d6 3 diém
B, F, E phai thang hang

¢) Ta ¢6 CG vudng goc voi DB, mdt khac EC vudng goc voi DB. Nhung qua C chi ton
tai duy nhat mot duong vuong goc voi DB nén E, C, G phai thzfmg hang va DF, EG,
AB phai dong quy tai di€ém C, chinh la tric tam tam giac EDB

d) Nhén thady MEF =F, va O'BF =F, ma MEF +0'BF =90° nén F, +F, =90", suy ra
MFO'=90". Vay MF 12 tia tiép tuyén ctia dudng tron tam O

Bai 3: Cho ntta duong tron duong kinh AB trén d6 c6 mét diém M. Trén duong kinh
AB1ay mot diém C sao cho AC < CB. Trén ntta mat phang bd AB c6 chira diém M, nguoi
ta ké cac tia Ax, By vudng géc véi AB; duong thang qua M vudng géc véi MC cat Ax
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tai P; duong thang qua C vuong goc véi CP cat By tai Q. Goi D 1a giao diém ctia CP va
AM; E la giao diém cua CQ va BM

a) Chtrng minh réng cac ti giac ACMP, CDME ni tiép duoc

b) Chting minh rang hai dwong thang AB, DE song song

¢) Chitng minh rang ba diém P,M, Q thang hang

d) Ngoai diém M ra, cdc dwong tron ngoai ti€p cac tam gidc DMP, EMQ con diém chung
nao nita khong? Vi sao?

Loi giai:

a) Tt gidc ACMP c6 4=M =90° nén ndi tiép duoc

T gidc CDME ¢6 C =M =90° nén ndi tiép duoc

b) Do cac tir gidc ACMP va CDME ni tiép dugc nén MAC = MPC, MDE = MCE ma
MPC = MCE (i cung phu voi goc MCP ) nén MAC = MDE . Vay AB song song v6i DE
¢) Do @:AZR’ ( vi cung phu M) va ]\ZR’z@zZ\YC\Q nén A@:@ Suy ra
t gidc CMQB ndi tiép do d6 CMQ =90°. Vay P, M, Q thing hang

d) Trén ntra mgt phang bo MC khong chita diém D, ké tia tiép tuyén Mt ctia duong
tron ngoai tiép tam gidc DMP suy ra AM: = MPDma MQOC phu v6i MPC nén

BMi = MQC . Suy ra Mt tiép xtic v6i dudng tron ngoai tiép tam gidc EMQ. Do d6 hai
duong tron ngoai ti€p cac tam giac DMP va EMQ ti€p xtic nhau. Vay c6 duy nhat mot
diém M 1a diém chung ctia hai duong tron noéi trén

Nhan xét. Ban c6 thé chiing minh duoc DE la tiép tuyén chung cta hai duong tron
ngoai ti€p cac tam giac DMP, EMQ
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Bai 4: Cho dwong tron (O) duong kinh AB=2R va mot diém C trén duong tron (C
khong trung véi A va B. Trén ntta mat phang bo AB c6 chita diém C, ké tia Ax tiép xtc
v6i duong tron (O). Goi M la diém chinh gitta cung nho AC; P 1a giao diém cua AC,
BM. Tia BC cit cac tia AM, Ax [an luot tai N va Q

a) Chirng minh tam giac ABN can

b) T giac APNQ la hinh gi? Vi sao?

¢) Goi K 1a diém chinh gitra cua cung AB khong chira C. Hoi ¢6 thé xay ra ba diém Q,
M, K thang hang khong? Vi sao?

d) Xéac dinh vi tri ctia diém C d€ duong tron ngoai ti€p tam giac MNQ tiép xuc vdi
duong tron (O).

Hud6ng dan giai

—
e,

a) Tam gidc ABN c6 duong cao BM dong thoi la duong phan giac nén tam giac ABN
can tai B.

b) Vi P la triec tam tam gidc ABN nén NP L AB = NP // AQ, do d6 APNQ Ia hinh
thang.

¢) Néu Q, M, K thang hang thi tir tinh chat géc c6 dinh bén ngoai duong tron, ta co
QM la dwong phan giac caa goc AQB. Mat khac, BM la phan giac caa goc ABQ nén
AM la phan gidc cia géc BAQ, v6 ly. Vay ba diém Q, M, K khéng thang hang,.
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d) Tai diém M, ké tiép tuyén yMy’ vdi (O) sao cho My va MA cung phia v6i duong
thang MQ. Ta cé dudng tron ngoai tiép tam giac MNQ tiép xtic véi (O) khi va chi khi
yMy’ tiép xtic v6i duong tron ngoai tiép tam giac MNQ tai M. Diéu d6 twong duong
v6i NOM = NMy' < NQM = AMy < NOM = ABM < NQM = MBC

& MB=MQ < BC=NQ(vi AMNC can).

Ma AB® = BC.BQ < AB* = BC.(BN + NQ) < 4R* = BC.(2R+BC)
& BC=R(V5-1).
Vay BC = R(\/g —1) thi duwong tron ngoai ti€p AMNQ ti€p xtic voi (O).

Bai 5: Cho tam giac vuong ABC noi ti€p duong tron tam O duong kinh AB.
Trén tia doi cua tia CA 1ay diém D sao cho CD = AC

a) Chttng minh tam gidc ABD can

b) Pudng thang vuong gdc véi AC tai A cat duong tron (O) tai E. Trén tia ddi ctia tia
EA 14y diém F sao cho EF= AE. Chiing minh ba diém D, B, F thang hang

¢) Chitng minh duwong tron ngoai ti€p tam giac ADF ti€p xtc vdi duong tron (O)

Huéng dan giai

a) Xét AABD c6 BC L DA,CA=CD nén BC vtra la
duong cao vira la duong trung tuyén, do dé6 AABD

can tai B.

b) CAE=90° nén CE la dudng kinh cta dudng tron
(0) = C, O, E thang hang.

Ta c6 CO la dwong trung binh ctia tam giac ABD
= CO//DB = CE// BD.

Tuwong ty, OE la duong trung binh ctia AABF
= OE//BF = CE//BF.

Suy ra B, D, F thang hang ( theo tién dé Owclit).

c) Theo tinh chat duong trung binh ctia AABD;AABF ta ¢ OC =%DB;OE:%BF ma

OC=0OE=BD=BF=AB
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= B la tdam duong tron ngoai ti€p tam gidc ADF = BA la ban kinh.

Ma OB = AB - 04 nén duong tron ngoai ti€p tam giac ADF ti€p xtc vdi duong tron
(O) tai A.

Bai 6: Cho tam gidc ABC vudng tai C va BC < CA. Goi I la diém trén AB va IB <IA. Ké
duong thang d di qua I va vudng géc véi AB. Goi giao diém ctia d véi AC, BC Ian lwot
la F va E. Goi M la diém d6i xting v6i B qua L.

a) Chting minh rang tam gidc IME dong dang véi tam gidc IFA va IE. IF = IA. IB

b) Duong tron ngoai tiép tam gidc CEF cat AE tai N. Chitng minh rang F, N, B thang
hang.

¢) Cho AB ¢8 dinh, C thay d6i sao cho BCA =90°. Chitng minh ring dudng tron ngoai
tiép tam giac AEF ludn di qua hai diém c8 dinh va tim duong tron nay nam trén
duong thang ¢§ dinh

Huéng dan giai

a) Ta c6 IE la duong trung truc cia BM
— AEBM cin tai M= B, = M,
Ma B =F ( cung phu vdi 4)
= AIME” AIFA(g.g)

= M = B = [EIF = IA.IM
IF 14

— IEIF = IAIB
b) Ta c6 ECF =90° = ENF = 90"
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Xét ABAE c6 ElI, AC la cac duong cao cit nhau tai Fnén BF 1 EAma FN L EA = B,F,N
thang hang

Ta c6 E, = 4, suy ra tt giac AMFE noi tiép

Tl d6 suy ra duwong tron ngoai ti€p tam giac AEF ludn qua hai diém A, M ¢6 dinh.
Vay tam duong tron ngoai tiép tam giac AEF luon nam trén duong trung triec cia AM
cO dinh

Bai 7: Cho tam giac ABC nhon noi ti€p duong tron (0;R). Cac duong cao BD va CE
cta tam gidc ABC cit nhau tai #.Vé duong kinh AF cta duong tron (0).

a) Chung minh BH //FC

b) Chtng minh t& gidc BHCF la hinh binh hanh

c) V& OM 1 BC tai M.Chting minh H,M,F thang hang

d) Goi G la trong tam cua tam giac ABC .

Chting minh rang S ,,; =25 40 -
Hudng dan giai

a) AACF ndi tiép duong tron duwong kinh AF.
AACF vudng tai C
Ta céd: BH L AC,FC 1L AC

= BH//FC

b) BH//FC (cau a)
Chtrng minh twong ty cau a)

Cé: CH//FB

T gidc BHCF c6 BH//FC

Va CH //FB nén la hinh binh hanh.

c) OM L BC (gt)
= M la trung diém cua BC (DPinh ly duwong tron vuong goc day cung)

T giac BHCF 1a hinh binh hanh, M 1a trung diém ctia BC nénla M trung di€ém cua
HF.

= H,M,F thang hang.

d) T giac ABC ¢b AM la dwong trung tuyén, G la trong tam (gt)
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= G thudc doan théng AM, AG = %AM.

Tam gidc AHF c6 AM la duong trung tuyén, ¢ thudc doan thang AM, AG = %AM

= G la trong tdm cua tam giac AHF va HO la duong trung tuyén ctia tam giac AHF .
= HO diqua G, HG=2GO.
Hai tam giac AHG,AGO c6 chung duong cao vé tir A dén HG, HG =2GO.

Do do6 S, =25 60 -

Bai 8: Cho tam giac ABC c6 ba gdc nhon noi tiép trong duong tron (0; R). Puong cao
AH cla tam gidc ABC cat dwong tron (0) tai D (khac 4). T D vé duong thang song
song véi BC cat duong tron (0) tai diém E (khéac D).

a) Chung minh rang 4,0, F la thang hang,.
b) Chting minh rang tu gidc BCED 1a hinh thang can.
c¢) Tinh AB* + BD*> + CD* + AC® theo R.
Huéng dan giai
A
a) BC//DE (gt), AD L BC (gt)
= AD 1 DE

ADE = 90"
= AF la duong kinh ctia duong tron (0)

= 4,0,F thang hang. Mv
0

b) V& OM L BC(M e BC) b T
OM cit DE tai N

DE//BC (gt) c6 ON L DE, tit gidc BCDE la hinh thang
OM 1 BC = M la trung diém BC

ON L DE = N la trung diém DE

MN la truc d6i xttng ctia hinh thang can

¢) BE =CD (BCED la hinh thang can)
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AFE la dueong kinh nén ABE = 90"
AABE vudng tai E, theo dinh li Py-ta-go co:
AB* + BE* = OF?
AB* +CD* =(2R)’
AB’ +CD? =4R?
Chting minh twong tu co: AC* + BD* = 4R’
Ta co6: AB*> + BD* +CD* + AC* =8R’
Bai 9: Cho hai duwong tron (0) va (0') cit nhau tai 4 va B. V& cac dwong kinh AC va
AD
a) Chting minh rang B,C,D thang hang

b) Duong théng d di dong qua 4 cit (0),(0") lan lwot tai E,F (E,F khac 4, A nam
gitta E,F)

1) Chting minh rang ABEF « AACD
2) Xac dinh vi tri d d€ chu vi tam giac BEF 16n nhat, dién tich tam gidc BEF 16n nhat.

Hudng dan giai
a) ABC = 90" (gbc ndi tiép chin nira dwong tron)
= AB 1 BC
E
Tuwong tw cd AB L BD 0

Suy ra B,C,D thang hang.

b) 1) Xét ABEF va AACD c6: ¢ B b

BEF = ACD (hai gbc noi tiép cling chan cung 4B ctia duong tron (0))
BEF = ACD (hai gbc ndi tiép cling chin cung AB ctia dudng tron (0'))
Do dé ABEF” AACD

2)*ABEF” AACD (kihiéu CV = chu vi)

_, CV(BEF) _ BE (1 pppy
CV(ACD) AC AC

CV(ACD) o, CV(ACD)
" AC

khéng doi
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Do d6: CV(BEF) 16n nhat < BE 16n nhat

& BE la duong kinh cta duong tron (0)

—_

= BAE=90"<d L AB tai A

Vay khi ¢ vudng goc voi AB tai A thi chu vi tam giac BEF 16n nhat.

2

S
* ABEF” AACD = —ZZL — BE
ACD AC
s S ppr S yhene d6i
= BEF_AOQ‘ 4 ACQ g
S, 10n nhat & BE® 16n nhat

¢ BE 16n nhat
& BE la duong kinh cta duong tron (0)
o BAE=90" < d | AB tai A
Vay khi d vudng goc voi AB tai A thi dién tich tam giac BEF 16n nhat.

Bai 10: Trén canh ¢D ctia hinh vudng ABCD, 18y mot diém M, vé duong tron tam O
duwong kinh AM . Goi E la giao diém ctia dwong tron tam (0') dwong kinh ¢p. Hai
duong tron cit nhau tai diém th hai N . Tia DN cit BC tai P. Chtng minh réng:

a) Badiém E,N,C thang hang
b) CALMP
Huwéng dan giai

a) Ta c6 D la giao diém thit nhét caa (0) va (0') A E B

Dé thay 4EMD 1a hinh chi nhat va ED 1a duong kinh caa (0) \ ,
Nén END = 90" (g6c noi tiép chan nita cung duong tron) \/
Mat khac ¢D la dwong kinh cta (0') N P

nén DNC = 90° (g6c ndi tiép chan nira dudong tron) )/ oMl

— END + DNC = 180" hay ba diém E,N,C théng hang.

Ta c6 AEMD la hinh cht nhat

Todn Hoa: 0986 915 960 — Téng hop.



Chii dé 5: Chitng minh 3 diém thing hang

= AECM la hinh chi nhat

~EB=C (1) \ >
\ // |
Xét ACBE va ACDP cb \ o
\ I
\
BCE = CcDP (hai goc cung phu vdi goc DPC) of :
0 7 g \ ! P
CB=DC;B=C=90" (gt) 7
|
, / ]
Do d6: ACBE = ADCP (g.c.g) Sk &M C

= EB=CP (2)

Tt (1) va (2)

= CM = CP hay APCM can c6 CA la duong phan giac
= CA cling dong thoi la duong cao.

Vay CA L MP.

Bai 11: Cho duong tron (0), M la diém ¢ ngoai (0), hai ti€p tuyén MA va MB (A, B la
hai tiép tuyén), ¢ 1a mot diém trén duong tron tim M ban kinh M4 va nam trong
duong tron (0). Cactia AC va BC cat dwong tron (0) lan lugt tai £ va D.

Chting minh ba diém D,0,E th:?mg hang.

Huéng dan giai
Trong dudng tron (0) ta cd: ABD = %A/(-)T)
Mat khac trong duong tron (M) co:

ABC = %M (g6c ndi tiép bang nira goc 6 tam cling chan mot cung).

— AMC = A0D (1)
Tuong tu ta cé: BMC = BOE (2)

Do MA va MB la tiép tuyén cua (0) nén:

MAO = MBO = 90"

—

Hay MAO = MBO = 180"
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—

— AMB + AOB = 180"

Hay AMC + BMC + A0OB =180° (3)

Tir (1), (2) va (3) ta c&: AOD + BOE + AOB — 180"
Vay ba diém D,0,E thang hang.

Bai 12: Goi M la mot diém bat ky trén duong tron ngoai ti€p AABC; P,Q,R lan lugt la
hinh chiéu ctia M trén cac duong thang BC, CA va .
Chting minh rang:
a) Cac diém M,B,P,R cung thudoc mot duwong tron.
b) Cac diém R,P,Q thfang hang.
Huéng dan giai

a) BRM + BPM = 90" + 90° = 180° = Tt gidc RBPM noi tiép.

= Cac diém M, P,B,C cung thudc mot dwong tron

A
b) Chiing minh twong tw a) cd ti giac MPQC noi ti€p
= MPQ + MCQ = 180’
Ma RBM = RPM (t gidc RBPM ndi tiép)
Va RBM = MCQ (t& gidc ABMC 1di tiép) B P c

Dodé:ﬁl:]\?C\Q

—_ - -

Ta cé: RPM + MPQ = MCQ + MPQ = 180° = R, P,Q thing hang. M

Téng hop béi Todn Hoa — 0986 915 960

Nguon bai tdp: Cic sdach tham khdo, cdc dé thi.
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