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MOT SO BAI TAP CHON LOC HINH HOC PHANG

Céau 1) Cho tam giac ABC trén BC,CA, AB thu ty 1dy cac diém M, N, E
sao cho AN = NE,BM = ME. Goi Dla diém d6i xiing cia £ qua MN .
Chting minh rang duong thang ndi tim hai duong tron ngoai tiép tam gidc
ABC' vatam giac CMN vudng gbéc voi CD .

Phan tich:

Ta biét : Hai dudng tron cat nhau theo day cung [ thi duong nSi tam ludn
vudng goc véi day cung . Thuc nghiém hinh vé ta thdy D nam trén
duong tron ngoai ti€p tam giac CMN . Vi vay ta sé chtiing minh: 2 duong
tron ngoai tiép tam giac ABC va tam gidc CMN cat nhau theo day cung
CD hay cac ti giac ABCD,CDMN la t& giac noi ti€p

T dinh huéng trén ta ¢6 101 gidi cho bai toan nhw sau:

Theo gia thiét ta c6: BM = ME,AN = NE nén tam giac ANE can tai N,

tam giac BMFE cantai M . Hay BEM = B,AEN = A.Vi D,E d6i xtng
voinhau qua MN nén NE = ND,ME = MD suy ra
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MDN = MEN = 180" — AEN — BEM = 180° — B — A = C hay

MDN = MCN < DMNC la t&t gidc ndi tiép ticla diém D thudc duong
tron ngoai ti€p tam giac CMN

+Tacd ME = MB = MD nén M la tam duong tron ngoai ti€p tam giac
BED

+Tacé: NA= NE = ND nén N la tdm duong tron ngoai tiép tam giac
ADE

Tt d6 suy ra

BDA = BDE + EDA = %(BME + ANE) = %(1800 2B +180" — 24
=180 — B — A = C.Nhu vay t& giac ABCD ndi ti€p, suy ra duong tron
ngoai tiép tam gidc ABC va tam giac CMN catnhau theo day cung CD
Hay IK L CD.

Cau 2) Goi [ la tamduwong tron ndi ti€p tam giac ABC . Tir A ké t6i
duong tron ngoai ti€p tam gide BIC cac tiép tuyén AP, AQ (P,Q la cac

tiép diém)
a) Chungminh BAP = CAQ
b) .Goi P, P, lahinh chiéu vudng géc ciia P 1én cac dudng thing

AB,AC . Q,Q, 1a cac hinh chiéu vudng goc cia Q trén AB,AC'.

Chting minh P, P,,Q,,Q, nam trén mot duong tron.

Phan tich:

Gia thiét lién quan dén tam duong tron ngoai tiép tam giac IBC giup ta
lién twong dén tinh chat: “Puong phan giac trong géc A cat duwong tron
ngoai tiép tam giac ABC tai E thi F la tam duong tron ngoai ti€p tam
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giac ABC'”'. Ngoai ra cac gia thiét lién quan dén tam giac vudng nén ta
nghi dén cach dung cac goc phu nhau hodc cac t gidc noi tiép dé tim mai

lién hé cua goc.
Tt nhitng co s& do ta c6 101 giai cho bai toan nhu sau:

Loi giai

+Goi E la giao di€ém cta phan giac trong A/ véi duong tron ngoai ti€p
tam giac ABC thi BE = CE (do E la diém chinh gitta cung BC'). Ta c6
giac ABIE cantai £ hay EB = EI .Nhuvay EB = EI = EC . Ttcla
diém F chinh la tam vong tron ngoai ti€p tam giac IBC'. Vi AP,AQ 1a
cac tiép tuyén ké tir di€fm M dén duong tron (E) nén AE la phan giéc

—_—

—_— -

Mit khac AE cing la phan giac ctia goc BAC = BAP = CAQ.
+Xét tam gidc APAP;AQAQ, . Tacd AP = AQ (Tinh chét tiép tuyén),
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suy ra do goc PAP, = QAQ, suyra APAP, = AQAQ, = AQ, = AP,
Chting minh tuong ti ta c6: AQ, = AP, . Ttr d6 suy ra

AP.AQ, = AP,.AQ, hay t giac P.Q Q,F, ndi tiép.

2

i

Cau 3). Cho hinh binh hanh ABCD c6 BAD < 90”. Gia st O 1a di€m nam
trong tam giac ABD sao cho OC khong vudng goc véi BD . Dungduong tron
tam Oban kinh OC. BD cit (O) tai hai diém M, N sao chovB nam giita M
va D. Tiép tuyén ctia ctia (0) tai C' cat AD, AB lan lugt tai P,Q

a) Chtng minh t& giac MNP(Q) noi ti€p

b) CM cat QN tai K, CN cat PM tai L.Chting minh KL vudng goc
voi OC

Phan tich:

Gia thiét bai todn lién quan dén hinh binh hanh va cac duong thang song

nén ta nghi dén cachudng giai quyét baitoan la:
+ Hudéng 1: Dung dinh 1y Thales @& chi ra céc ty s8 bang nhau

+ Hudng 2: Dung cac goc sole, dong vi d€ quy vé dau hiéu t& giac noi tiép

theo goc
+Ta kéo dai MN cit PQ tai mot diém d€ quy vé cac tam giac.
Tt dinh hudng trén ta co 10i giai cho bai toan nhu sau:

Loi giai:

+Goi MN giao P() tai T'.

Tam giac PCD dong dang

véi tam giac CB(@) nén ta co:
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TP TD TC
TC TB TQ

= TC* =TP.TQ = TC? = TP.TQ.Mitkhac TC la tiép tuyén cta
duong tron (0) nén TC? = TM.TN . Nhu vay ta c6:
TMTN=TPTQ@ < MNPQ la t& giac noi tiép

+ Goi giao diém thtt hai ctia (O) véi MP la S. Ta c6 cac gdebién doi sau:

KML = CMS = SCP (gbc tao boi tiép tuyén va day cung):

KML = MSC — SPC (géc ngoai). KML = MNC = MNQ {(tt giac
MNPQ va MNSC noi tiép . Vi KML = KNL suy ra t: gidke MKLN néi

e — —

tiép. Suy ra KLM = KNM = @QPM suy raKL/ /PQ 1 OC.Vay
KL 1 0C'.

Cau 4).Cho tam gia¢ ABC noi tiép duong tron (O) . Puong tron K tiép
xtc v6i CA, AB Tan luot tai B, F va ti€p xtc trong véi (O) tai S. SE,SF
lan lwot cat (O) tai M, N khac S. Puong tron ngoai tiép tam giac
AEM,AFN citnhau tai P-Kkhac A

a) Chtng minh tegiac AMPN la hinh binh hanh

b) Goi EN,FM lanluwot cat (K) tai G,H khac E,F .Goi GH cat
MN tai T'.Chting minh tam giac AST can.

Phan tich:

+ D¢ ching minh AMPN 1a hinh binh hanh ta chting minh cac cdp canh

ddi song song dua vao cac goc noi tiép, goc tao boi tiép tuyén va mot day
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+ D€ chiing minh TA = T'S ta nghi dén viéc chiing minh T'A,TS la cac
tiép tuyén ctia duong tron (0)

T nhitng dinh hudng trén ta c6 10i gidi nhw sau:

Ta thay APF.= 180 — ANS = AMS = 180 — APE suyra F,P,E thang
hang. Ta c6 APM = AEM géc noi tiép chan cung AM , AEM = SEC
(d6i dinh) Vi AC' la tiép tuyén ctia duong tron K nén SEC = EFS

(Tinh chét goc tao boi tia ti€p tuyén va mot day). Ma EFS = PAN do t&

gide ANF P ndi tiép. Vay APM = PAN = AN / /PM . Chting minh
tuwong tu ta cling c6: AM / /PN = AMEN 1a hinh binh hanh.
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+ Cac tam giac SKF',SON can c6 chung dinh S nén dong dang suy ra
KF |/ JON , tuong tw KE / /OM suy ra 5]}\; = ‘;IO( = 5]\2
MN / /EF . Tt d6 HGE = HFE = HMN suy ra t& gidc MNGH ndi
ti€p. Gia stz TS cit (0) va (K) Ian luot tai S, S, thi

TSTS =TMIN =THTG =TS.TS, suyra TS, =TS, suyra

S, =8, =5.Vay TS latiép tuyén ctia (O). Ttk giac AMEN Jahinh binh

suy ra

hanhnén AP va MN catnhau tai trung diém I mdi duong. Ta cé theo

tinh chét goc tao boi ti€p tuyén va day cung

m:@:@:@.Talaicém:m:m.Véy

AAIM ~ AANS suyra AM.SN = ALLAS . Tuong tu

AN.SM = AI.SN = AM.SN . Tt d6 theo tinh chat tiép tuyén do T'S tiép

T™  SM®  AM?
SN AN

xuc voi (O) suy ra Vay TA tiép xac véi (O) Suy

raTA=TS.

Cau 5) Cho tam giac ABC noi ti€p duong tron (O) Puong tron (I ) ludn
diqua B va C cat AB,AC Tan luot tai M, N . Duong tron (J ) ngoai tiép
tam giac AMN cat duong tron (O) tai diém thit hai la K . Chtng minh
rang KI//O.J .

Phan tich Ta thay OJ la duong ndi tam cua hai duong tron (0),(J) nhu
vay OJ L AK . Do d6 dé chiing minh KI / /OJ ta quy vé chiing minh
IK 1L AK
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Loi gidi:
No6i M véi K va K véi [

thi MIC = 2MBC (1)

Ta lai co: @: ]\7[54—0/[;4

— 180" — ANM — CKA

Ma CKA = ABC = MBC ().

Vi tir gide BMNC ni tiép dudng tron (I)nén ANM = MBG. Tt (1) va

——

(2)suyra MKC = 180" —2MBC = 180" — MIC". Do d6

MKC + MIC = 180" nén t& giac MK CT noi tiép.

Suy ra E(E’ = ﬁfz’ . Trong tam gidc IMC' ta co:

— 180" — MIC 180° — 2MBC

IMC = =90’ — MBC Suy ra

e — o —_

IMC + MBC = 90° nén IKC + AKC = 90°. Do dé IK | AK .Puong
tron (J ) va duong tron (O) catnhau tai A, K nén OJ L AK . Suyra
0J | JIK .

Cau 6) Cho tam giac ABC vudng tai A duong cao AH . Trén nira mat
phangbdo BC chtta A vé duong tron (O) duong kinh HC' . Trén ntra mat
phang bo BC khong chita A vé nita duong tron (O ') duwong kinh BC'.
Qua diém E thudc nira duong tron (O) ké EI vudng goéc véi BC cét nita
dutmg tron (0') & F . Goi K la giao diém ctia EH va BF . Chtng minh
rang CA = CK .
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Loi gii:
Phan tich: Ta c6 CA> = CB.CH
nén dé chitng minh CA = CK,

ta s& chttng minh CK* = CB.CH .

Diéu nay lam ta nghi dén chung

minh ACKH ~ ACBK ,do dé

can chiing minh K| = B, . Xét géc

phu véi hai goc trén, can chiing minh

ECK = BCF . Mudn vay can chiing minh 6\1 ~ 6’\2 . Chi can chting minh
hai goc phu véi ching a E. va K, bing nhau (do CEKF 1a tit gidc noi
ti€p).

Cach giai:

Tt giac CEKF/ c6: E +.F =90 4+ 90° = 180° nén 1a t& giac noi tiép, suy
ra E\l = ;(\1 . Do d6 hai goc phu véi chiing bang nhau la a = 6'\2 . Cling

cong thém BCK , ta duoc ECK = BCF . Do d6 hai géc phu véi ching
bangnhau la K, = B,. ACKH ~ ACBK (g.g)

® - L = CK® = CB.CH (1). Theo hé thttc luong trong tam giac
CB CK
ABC vuéng tai A tacé:CA> = CB.CH (2). Tkt (1) va (2) suy ra
CA=CK.
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Céu 7) Cho tt giac ABCD néi tiép duong tron (O) . buong vudng goc véi
AB tai B cat CD 6 I.Goi K 1a giao diém ctia 10 va AD . Chting minh

rang:
a) IBK = IDK.

b) CBK = 90°.

Phan tich:

IBK va IDK lahai géc cia AIBK va AIDK , nhung hai tam giac nay
khong bang nhau. Cac dinh B va D cua hai gée d6 nam khéc phia d8i véi
OI,ma OI la truc d8i xting ctia (O). €6 thé ddi phia ctia géc /BK bing

cachlay F' do6i xung voi B qua O, ta co IBK = IFK . Chi can chiing
minh IDK = IFK bang cach chitng minh t gidc IKDF ndi tiép (hinh vé
tng voi F € C/'?)). Ta sé chiing minh I?I} + f?lﬁ' =180". Chua y dén sy
bang nhau ctia cac goc I?I?’ ,IAIA/B\F (dtng quén AB 1 BI). Xét

—

CBK = IBK + B,.Chiay dén IBK = IDK (cau a),
Loi giai:

a). Ké day BF' vudng goc voi OI .
Ta co IK la duong trung truc cuia

BF nén cac tam giac BKF, BIF' can.

Suy'ra IBK = [FK (1)va KIF = I,

1°

—

Talaico I, = ABF (cung phu goc B, )
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—

nén KIF = ABF . ABFD 1a tt gidc

ndi ti€p nén ABF + ADF =180".Suy ra KIF + ADF = 180", do d¢
IKDF la t& giac noi ti€p nén ﬁ)?( = I/F?( (2). Tte (1) va (2) suy ra

IBK = IDK.
b) IDK = 180° — ABC (ABCD ni tiép)
—180° — ABI — B, =180" —90" — B,

—~

(vi ABI =90" — B, ). Talai c6 IDK = IBK (cau a)nén IBK = 90" — B, .
Do d6 IBK + B, = 90°.

Luu y: Hinh vé trong bai ting v6i'F' € CD . Cac truong hop khac dwoc

Cau 8) Cho duong tron (O) va (O') catnhau tai A va B.Day AC cua duong

tron (O') ti€p xuc voi duong tron (O) tai A.Tia CB cat duong tron (O) o

diém tht hai D . Goi K la diém thudc day AD . Vé day BE cua duong tron
(O) sao cho BE_ diqua K . Tia/CK cat duong tron (O') ¢ diém thit hai [ va

cat AE & F . Chting minh rang;
a) AAIDF lat& giac ndi tiép

b) DF la ti€p tuyén cua duong tron (O) .

chtmg minh tuong ti.
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Phan tich:
a). Bé chiing minh t& giac

AIDF noi tiép, ta sé chiing

minh;]::ﬁff?).

Vi A = B, nén can chiing

minh B, = FID, tic la can chitng minh ttt gidc DKIB ndi tiép. Dé chiing

minh t& gidc nay noi ti€p, ta xét goc BDK . Gée nay bang BAC', do d6
bang BIC .

L —_—

b) D& chting minh DF 1a tiép tiyén, tachting minh ADF = ABD.

—_ o —

Tircidua, tacd ADF = ZE’ . Do d6 can chting minh ABD = jﬁ . Xét

hai goc ké bu véi hai gocnayla ABC va AIC, ching bang nhau.
Loi giai:

a) Tacé BDA = BAC (gbcnoi ti€p va goc tao bai tia ti€p tuyén véi day

—_

cing chan mot cung), BAC = BIC (hai géc ndi ti€p cing chan mdt cung)
nén B/Eél = E}E .Suy ra DKIB la t& giac noi tiép.

Tk giac DKIB noi tiép nén I?]B = Z?\l,mé Z?\l = :41\ nén I?]B = :4:,t133c
1a FID= A . Do d6 & gidc AIDF 1a t& gidc ndi ti€p (theo cung chita
goc).

b) T giac AIDF ndi ti€p theo cdu a nén A/E? = ZE’ (1). Ta co

—

AIC = ABC (hai goc ndi tiép cting chan mdt cung) nén hai géc ké bu1 véi
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P —

chting bang nhau la zﬁ = ABD (2)va ABD = %sdAmD (3). T

(1),(2),(3) suyra ADF = %sdAmD, do d6 DF 1a tiép tuyén cua duong

tron (O)

Cau 9) Cho tam giac nhon ABC ndi ti€p duong tron (O), BE,CF la hai
duong cao (E € CA,F € AB). Tiép tuyén tai B,C cta duong tron (O) cat
nhau tai T, TC,TB Tan luot cat EF tai P,Q. M la trung diém ctia BC

a) Chung minh M 1a tam duong tron noi ti€p tam giac TP

b) Goi AD la duong kinh ctia (O). DM cat (O) tai'R khac D.
Chtng minh cac t& giac RQBM,RPCM,RQTP la ti gidc ndi tiép

¢) Chting minh rang duong tron ngoai tiép tam giac TPQ tiép xtc

v6i duong tron (O) tai R.

Phan tich:
+Taludn c6 MT la phan giac ctia géc QTP tinh chat quen thudc cta hai
ti€p tuyén xuat phét tte mot diém ngoai duong tron. Nhw vay ta can ching

minh PM la phan giac cua goc QPT

a). Tegiac BFEC noi ti€p

va CP la tiép tuyén nén

PBEC— ABC = PCE

= APEC cantai P =

PC = PE,dé thiy

ME = MC = PM
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la trung triec cia EC' hay

L —

PM 1la phan giac cua goc QPT . Twong tw QM 1a phan giac goc
PQT = M latam duong tron ndi ti€p tam gidc TPQ

b). Do AD la duwong kinh ctia duong tron (O) nén MR | RA, tir cau a) ta
cling dé dang suy ra MP | AC suyra

—

RMP =180 — RAC = RBC = RCP do CP ti€p xtic véi(Q) vay ti
giac BPCM ndi ti€p. Tuong tw QRBM noi tiép. Tl hairtir gidc nay ta co:

RQT = RMC = 180° — RPT = RQTP ni tiép

c)Ké Rz la tiép tuyén ctia duong tron (0) tai R.Goi RB-cat duong tron
ngoai ti€p ATP() tai N khac R..Chuy QRMB n¢i ti€p nén ta co:

—_—

QPN = QRB = QMB = QMT — 90° = QPM.Do M 1a tim duong tron
ndi tiép tam giac TPQ = PM diqua A. T do ta co:

— -

TRN = 2RB = RBC = RPM = RPN nén Rz tié€p xtc véi duong tron
ngoai tiép tam giac TP . Vay duong tron ngoai tiép tam giac TPQ tiép
xtc voi (0) tai R

Cau 10) (Trich dé tuyén sinh vao 16p 10 chuyén PHQG Ha No6i nam 2013)
Cho tam giac ABC noitiép duong tron tam Ova AB < AC . Puong

phan gidc trong géc BAC' cat duong tron (O) tai D khac A.Goi M la
trung diém ctua AD va E la diém d6i xang véi D qua tam O . Gia s
duong tron.ngoai tiép tam giac ABM cat doan thang AC tai diém F
khac A . Ching minh cac tam giac BMD va BFC d6ng dang va

FEF 1L AC
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Giai:

—

+Tacé BDM = BCF cung chan cung AB

—

BMA = BFA ma céc goc lgﬂ\lD, BF(C'eung bu voi B/]\Zﬁl, BFA nén ta suy
ra

BMD = EF\C . Tt dé ta cod cac tamgiac BMD va BFC dong dang

—

+ Vi gia thiét ED 1a duong kinh ta c6 cdc goc EAD = AEC = 90°.
Ta nghi dén viéc ching minh EFC'=HEAD hoic EFC = AEC =90". Ta

thdy ADE = FCE cung/chan cung AE (1). Theo gia thiét ta co

DB = DC nén DE | B( tai trung diém N caa BC'. Te BMD va
BF(C dong dang ta suy,ra
DM:BD:>DA:2DM:2DB:CD:DE
CF ~BC . CF —CF BC CN CE

ra AEAD ~ AEFC = EFC = EAD = 90° = EF 1 AC

(). Tir (1) va (2) suy
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Cau 11) (Trich dé tuyén sinh vao 16p 10 chuyén PHQG Ha Néi nam 2013)
Cho tam gidc nhon ABC' noi tiép duong tron (O) ¢b truc tim H . Goi P
1a diém nam trén duong tron ngoai tiép tam giac HBC (P = B,C,H) va
nam trong tam gidc ABC'. PB cat duong tron (O) tai M khac B. PC
cat (O) tai N khac C'. BM cat AC tai E, CN cat AB tai F.Puong
tron ngoai ti€p tam giac AME va duwong tron ngoai ti€p tam gidc ANF
cit nhau tai  khac A.

a) Chtng minh M, N,(Q thang hang,

b) Giasit AP la phan giac goc MAN . Chting minh P di qua trung

diém caa BC

Giai:

—

a). Tacé PBC = HBC = 180" — BAC

nén tt gidc AEPF noitiép, suy ra

—

BFC + BEC = 180". Tl c4c tit giac

AQFN,AQEM ndi tiép ta cd

e —

MQN = MQA %+ NQA

— MEA + NFA — 180°

vay 3 diém M N,(Q thing hang.

b). Tac6: QAF = ANQ = ANM = ABM

suy ra FQ) / /BE tuong tu EQ / /CF suy rat& gidc EQFP 1a hinh binh

hanh. Vay QAN = QFP = QEP = QAM hay A(Q la phan giac MAN
suy ra 4, P,Q thang hang. Goi K = PQ N BC thi
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— e

KAC = QAC = QME = NMB = PCK . Tit dé ta c6: AAKC ~ ACKP
hay KC? = KP.KA tuong ty KB> = KP.KA=> KB = KC

Cau 12. (Dé thi vao 16p 10 chuyén Amsterdam — Chu Vin An- Nam 2013)
Cho duwong tron (O;R) va day cung BC 6 dinh (BC’ < 2R) .biém A di
dong trén duong tron (O; R) sao cho tam giac ABC' la tam giac nhon.
AD la duong caova H la truc tdm cta tam giac ABC'.

a) Duong thang chita phan giac ngoai ctia goc BHC cat AB, AC Tan
lwot tai cac diém M, N . Chtiing minh- A MN la tam gidc can.

b) Goi E,F lan luot 1a hinh chiéu ctia D trén cac dudng thang
BH,CH . Chting minh QA | EF',

¢) Duong tron ngoai tiép tam giac AMN cat duwong phan giac trong
ctia géc BAC tai K . Chting minh duong thang HK 1uon di qua

diém co dinh.

Loi giai:
y
A
X
c B
N
d Q
o/ =B
B b C

Phan tich hwéng giai:
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+ bé€ chtiing minh tam giac AMN céan ta c6 cac hudng: st dung goc, ching
minh hai canh bén bang nhau, chiing minh duong cao xudt phat tir dinh la
duong trung tuyén, ... Véi gia thiét lién quan phan gidc ngoai ta dé nghi

dén hudng dung goc.

+ Ta thay rang ban kinh OA ludn vudng gdc véi tiép tuyén tai A, vivayta
sé chimg minh EF / / vdéi tiép tuyén

+ Vi gia thiét ta thdy: Chi c6 BC' 1a ¢6 dinh, thiec nghiém cho thdy HK
ludn di qua trung diém BC d6 la dinh hudng dé ta giaiquyét bai toan

a) Goi B' lahinh chiéu cua B trén AC', C'' la hinh chiéu caa C-trén AB

AMN = ABH + MHB; ANM = ACH + NHC'_(1). Td gidc BCB'C' I

— -

te gide noi ti€p nén ABH = ACH (2). MN la phan giac ngoai goc BHC

nén MHB = NHC (3). Tt (1),(2),(3) suy ra m = ANM hay tam giac
AMN can.

b) Goi P,Q lan luot1a hinh chidu ctia D trén AB,AC .

Tacé BEP = BDP (t& giac BPED ndi tiép), BDP = BAD (cung phu
ABD), BAD = HDF (do AAC'H ~ ADFH), HDF = HEF (t& giac

HEDF ni tiép). Suyta BEP = HEF . Ta cb:

—_ —

BEP + BEF = BEF + FEH = 180" = P, E, F thang hang. Tuong tu
Q, F, B thang hang. Vay duong thang EF trung véi duong thang PQ

(4). Ké tiep tuyén zAy cua duong tron (O), tacd OA L zAy

AP _AQ

(5). AP.AB = AD’ = AQAC =
AC AB

— AAPQ ~ AACB
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—_— —_— —~

= APQ = ACB ma ACB = 1AB (cung bang %sc’[ AB) suy ra
APQ = 2AB = zAy | /PQ  (6). Tt (4),(5),(6) suy ra OA L EF .

c) Goi T 1a giao diém cua KM va BH, S la giao diém cia KN va CH .
Do AM = AN va AK la phan gidc caa MAN nén AK la duong kinh
duong tron ngoai ti€p tam giac AMN . Suy ra HTKS la hinh binh hanh
!
= HK di qua trung diém cua 7'S (7). Taco TH = Mal (Vi
TB  MB

! !
KM /) /CC"), %: I;[g (vi HM laphén giac goc BHC'") suy ra
! !
Ezﬂ.Tumng—Hzﬂ.T&giaﬁc BC'"B'C noi tiép
TB  HB sSC  HC
~C'pH =B =L _ 51
TB SC

HK di qua trung diém ctia BC'.

=TS //BC (8). Tk (7),(8) suy ra

Cau 13. . (Dé thi vao 16p 10 chuyén Lé Quy Dén - Da Nang- nam 2013)

Cho tit gidc ABOD noi tiép dudng tron duong kinh A B . Biét rang cac cap
duong thang AB,CD cétnhau tai E va AD, BC catnhau tai F . Hai
duong chéo AC va BD catnhautai M .Goi H 1a hinh chiéu vuong goc
ctia M'1én duong thang A B . Hai duong thang CH va BD cat nhau tai
N.

a). Chting minh rang QM =
DM NB
b) Hai duong tron ngoai tiép cac tam giac BCE va CDF cét nhau tai
diém thit hai 1a L . Chting minh rdng ba diém E, F, L thang hang.

Phan tich dinh hudng gidi toan:
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a). Tk giac BCMH noi ti€p

duwong tron duong kinh

MB = ACN = ABD

(cing chan cung MH ).

—_ -

Laicé ACD = ABD =

ACN = ACD = CM

—

la phan giac caia DCN .

Ma CM L CB = ACDN c6 hai duong phan giac trong va ngoai ctia goc
MD CD BD
MN CN BN
DB NM BD MN BD MD _
DM NB BN MD BN MN

C la CM va(CB.=

(tinh chat duong phan giac). Vay

—_

VS

b) DLC = AFB (cting chan cung DC' ctia duong tron <CDF)) (1) ta

giac BCLE noi tiép nén CLE + CBE = 180" ma ABF + CBE = 180’

nén z?B\.F = C/'IE (), }7/173 = 5677 (cung bu goc BCD ). Mat khac
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—_— N

DCF = FLD (cung chan cung DF cta duong tron
(CDF))= FLD = FAB (3). Tit (1),)(3) suy ra

—_— —

FLE = FLD + DLC = FAB + AFB + ABF =180".
Nhén xét: Cau c ctia bai toan thuc chat la mot két qua ctia dinh 1y Miquel.

Cau 14. (Dé thi vao 16p 10 chuyén Phan Boi Chau- Nghé An - nim 2013)
Cho duong tron (O) dudng kinh AB . Trén dudng tron &y diém D khae

A va lﬁ > 60". Trén duong kinh AB 13y diém C (€ khac A, B)va
ké CH vudng géc v6i AD tai H .Phan giac trong ctia goc DAB. cat
duong tron tai E vacat CH tai F.Duong thang DF' cat duong tron tai
diém tht hai N .

a) Chting minh rang t gid¢ AFCN nditiép duong tron va ba diém
N,C,E thang hang.

b) Cho AD = BC', chiing minh rang ‘DN di qua trung diém ctia
AC.

Phan tich dinh hwdng gidi:

— -

a). Taco ACH = AND D

—_—

(cung bang ABD),

haym:fl/@, A

Q¢

do d¢ t& giac AFCN ndi tiép

suyra CND = BAE.

N
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—_—

Lai 6 BAE = DAE = DNE

nén CTNB — END. Do d6 ba diém N ,C,E thang hang.
b)Qua C' ké CM / /AD(M € DN) roi chiing minh tiz gidc BCMN nbi

— e

ti€p. Suy ra CBM = END;CMB = ENB . Mat khac

END = ENB = CBM = CMB = CB =CM .Laic6 CB = AD (gt)
nén AD = CM . Do d6 t& gidc ADCM la hinh binh hanh,suy ra DN di
qua trung diém cua AC' .

Céu 15. (Dé thi vao 16p 10 chuyén DPHSP Ha N6i — nam 2013)

Cho tam giac ABC . Buong tron (w) cétam O va tiép xtc véi cac doan thang
AB,AC tuongung tai K,L . Ti€p tuyén (d) cua duong tron (w) tai diéfm F
thudc cung nho KL cat cac duong thang AL, AK tuong tng tai M, N . Duong

thang KL cat cdc duong thang AL, AK twong tng tai M, N . Duong thang
KL cit OM tai P vacit ON tai Q).

a) Chtng minh m =90" — %ER’

b) Chting minh rang cac duong thang MQ, NP va OF cung di qua mot

diém.

¢) Chung minh KQ).PL = EM.EN .
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Loi giai:

— e — — 1

a) Tacé: MON = MOE + EON :§JE/O\L+%EO?(+%I?()\L.DO (w)
tiép xuc voi AB,AC tai K,L nén OK' L AK,OL L AL. Suy ra t giac
AKOL ndi tiép va do do: KOL = 180° — KAL = 180° — BAC . Vay

—_ 1

MON = 90° —EBAC.

b) Tam gidc KAL can tai Anén QLM = 90" — %KAL. Két hop vdi cau a

ta cé: QOM = QLM . Vay t& giac MLOQ) ndi ti€p. Do do

MQO = MLO = 90". Vay MQ vuong goc véi NO. Tuong tw NP vudng
goc voi MO.. Do MN- ti€p xtic voi (w) tai £ nén OF vudng goc voi

MN (Vay MQ,NP,OF laba dudng cao trong tam giac MNO va do do6
chung dong quy.

¢) Theo phan chiing minh cau b, ta cé t& giac MLOQ ndi ti€p. Do do

LMP = PQO = KQN .Miatkhac MLP = QKN . Do d6

AMPL ~ AQNK = KQ.PL = ML.NK = ME.EN .
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Cau 16. (Dé thi vao 16p 10 chuyén DPHSP Ha Noi — nam 2013)

Cho hinh vuéng ABCD ndi ti€p duong tron (O) biém M thudc cung
nho CD ciia (O), M khac C' va D. MA cat DB,DC' theo tht ty tai
X,Z; MB cit DC,AC theothttutai Y,T; CX va DY citnhau tai K .

— — - -

a) Chtng minhrang MXT = TXC,MYZ = ZYD va CKD = 135°.

KX KY 2T _,

b) Chting minh ra + +—=
) ung minh rang ux Ty T ea

¢) Goi I 1agiao diém ctia MK va €D .Chimgming rang XT,YZ, 01

cung di qua tam duong tron ngoai ti€p tam giac KZ T .

Phan tich dinh hudng giai:

—

Trudc tién ta hay quan sat xem géc MX T c6 thé bang goc nao:

e —

D& thdy XDT =45° = XMT E

nén t giac XDMT noi tiép tie

—_

do suy ra MXT =TDM (1)

— v

Goe T'XC' 1am ta nghi dén t& giac U X\ V&
J

TXBC:Taco BTC:%Sd[BCW—DM] D z\! /T
M
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o —

=3 SdADM BXC = VXD . D¢ tan dung gdc noi tiép ta nghi dén viéc

kéo dai CX c&t duomg tron (O) tai V. Ta c6 UXD = VXD = DXM =

—

%sd [AB + DM] = %sdADM. Tt d6 suy ra t giac TXBC noi ti€p. Nhu

—_—

vay tacd: TXC = TBC = CAM = CDM (2). T (1), (2) ta suy ra
MXT =TXC . Twong tu cho truong hop MYZ = ZYD.

XDT = 45" = XMT ,
Cach2: Vi { — ——  néncac tt giac XDMT,YCOMZ néi ti€p
YCZ = 45" =YMZ
(1). Tt (1), cht y rang DMT = 90" = CMZ ,suy ra BXT = 90° = AYZ.
Tam giac AXC c6 XO la phangiac trong goc X . Mat khac, XT vudng
goc voi XO nén XT' la phan gidc ngoaigoc X ctia tam giac AXC' . Vay

— o —

XMT =TXC . Tuong tu MYZ = ZYD .Duong thang qua M vuodng goc
véi CD cét duong tron (O) tai diém thithai £. CX cit AD tai V; DE

cit AB tai L.Do X thudc true d6i xng BD ctia hinh vudng

nénDZ = DV . Do ADME la hinh thang cannén DZ = AL . Vay

DV = AL .Do'do C'V vuodng goc véi DL. Tuong tw DY vudng goc voi
CE .Do d6 EM,CX,DY laba duong cao trong tam giac ECD va do dé

—

chiing ¢ting diqua K. Do vay CKD = XKY = 180" — CED = 135",

e —

b) Ta €6 KMX = DAM = DBM = YMO (2). Tt gidc MXOC néi tiép

—

nén MXK = MOY . Kéthop voi (2) ta c6: AMXK ~ AMOY . Do dé:
KX YO YO
MX MO CO
YO ZD KX ZD KY TC Do

—— = ——.Kéthop véi (3) ta c6: — = — . Tuong ty —— = —.
co CD MX CD MYy CD

(3).Do YZ / /OD (cung vudng goc véi OC') nén
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KX+KY+ZT CD+TC +ZT _
MX MY CD CD '

c) Goi J la giao diém cua XT va YZ. Theo dinh ly Ta-1ét ta co:
IT _MT _ZT 72T _TJ
IC MB AB CD (O
vudng can). Mt khac, TJ / /CO .Do &6 I,J,0 thang hang. Vay
XT,YZ,0I dong quy. Goi H la giao diém ctia EM va AB . Ta cé:

= = T = MT = ML = E(de y rang K 1a truec tAm tam giac ECD
I0 IC MB MH

nén K va M d8i ximg vdi nhau qua CD). Vay IK / /OE. Suy ra

JK £:£ .Matkhidc OF = 0OC ,nén JK = JT = JZ .Do d6 J la

OE 10 0OC
tam duong tron ngoai tiép tam gidc KZT .

(@€ y rang JTZ va OCD la hai tam gidc

Ch ¥:

- C6 thé chitng minh cdub bang viéc dung tinh chat duong phan gidc va
dinh 1y Ta-ét.

- C6 thé chtiing minh XT,YZ, 0l dong quy bang cach dung dinh ly Sé-va.

- Tam gidc ZKT' la anh'ctia tam giac DEC qua mot phép vi tw tam /[ .
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Cau 17. (Dé thi vao 16p 10 chuyén PHQG Ha Ngi — nam 2013)

Cho tam giac nhon ABC' ndi ti€p duong tron tam O . Goi M 1a mot di€ém

trén cung nhd BC' (M khac B,C va AM khong diqua O). Giast P la
mot diém thudce doan thang A M sao cho duong tron duong kinh MP cat

cung nho BC tai diém N khac M .

a) Goi D la diém d6i xting véi diém M qua O.Chting minh rang ba
diém N, P, D thang hang,.

b) DPuong tron duwong kinh MP cat’MD taidiém @ khaec M . Ching
minh rang P 1a tim duong tron noi tiép tam gidc A QN .

Loi giai:

a) Vi MP la duong kinh suy ra
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b) PN LMN (1). Vi MD la dwong kinh suyra DN L MN (2). Tt (1)
va (2) suy ra N, P, D thang hang. b)

T& giac APQDndi tiép (@ — MAD = 900),
suy ra P/A?? = P/D?Q = W (3). Xét <O) ta cod m = m (4). T
(3) va (4) suy ra ]% = Jm, do dé AP laphan giac cua ]m (*). Xét
(0) tacs AND = AMD. Xét duing tron dudng kinh MP c

——

QMP = QNP, suy ra ANP = QNP , do d6 NP 1a phan gide.ctia’ANQ

(**). T (*) va (*) suy ra P la tam duong tron noi ti€p tam gidc ANQ.

Cau 18. (Dé thi vao 16p 10 chuyén PHQG Ha Ngi — nam 2013)

Cho tam giac nhon ABC (AB >AC ), noi tiep duong tron (O) Gid st

M, N lahai diém thudccung nho BC' sao cho MN song song v6i BC' va
tia AN nam gitta hai tia AM,AB.Goi P la hinh chiéu vudéng gbc ctia
diém C' trén AN va @ 1ahinh chiéu vudng goc cua diém M trén AB.

a) Giast OP cat QM tai diém T . Chting minh rang T nam trén
dwong tron (O)

b) Goi giao diém ctua NQ va (O) 1a R khac N.Giast AM cit PQ
tai.S . Chiing minh rang bon diém A, R,Q,S cung thudc mot

duong tron.
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Loi giai:
a). Do TPA = TQA = 90’
nén tk giac TAP() ndi tiép.

e —

Do dé MTC = QTP —

QAP = BAN = MAC

(do t& gidc TAPQ noitiépva MN / /BC) = C noi tiép
=1T¢c (O) . Ta ¢ diéu phai chiing minh.

—_— e

b) Tir ttt gide TAPQ noi tiép tacé PQA = PTA — CTA = ABC
— PQ//BC//MN.Titd6 QSA =NMA (1):Ma t: gidc AMNR noi

tiép = ARN + m = 180" '(2). Két hop (1) va (2) suy ra
QRA + QSA = 180" = t& gidc ARQS 161 ticp.

Cau 19. (Dé thi vae 16p 10 chuyén DPHSP TP H6 Chi Minh- niam 2013) Cho
tam gidc ABC vudng tai A(AB <AC ), c6 duong cao AH va O la trung
diém ctia BC . Puongtron tam [ duwong kinh AH cat AB,AC lan luot tai
M vaN .

1) Chitng'minh rang:
a) AM.AB = AN.AC
b) T giac BMNC' ndi tiép.

2) Goi D la giao diém caa OA va MN . Chting minh rang:
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a) T giac ODIH noi ti€p.

11 1
AD HB HC'

b)
3) Goi P 1a giao diém ctia duong thang MN va duong thang BC' . Pudng
thang AP cat duwong tron duong kinh AH tai diém K (khac A ). Tinh s6 do
BKC'.

4) Cho AB = 6,AC = 8. Hay tinh ban kinh ctia duwong tron ngoai ti€p tam
giac BMN .

Phan tich dinh huwéng giai:

Loi giai:

—

1).a) Tacd AMH = ANH = 90°,

suyra AH> = AM.AB va

AH? = AN.AC<Do d5 AM.AB = AN.AC'.

b) AANM ~ AABC (e.g.c)= ANM = ABC = MBC + MNC = 180",
Vay ta'giac BMNC' noi tiép.
2)a) Tacod Z]J\V = 2AMI,A/07{ = 2A/C\O,mé m = A/C\O (do t& giac

— —

BMNC n6i tiép) nén AIN = AOH , dan dén DIH + DOH = 180". Vay
t& giac ODIH noi tiép.
B)AAID ~ AAOH (gg) = 2L — A9 vy ar=Lama0=1pc
AD  AH 2 2
1 BC HB+HC 1 1

g — — _|_ .
AD  AH? HB.HC HB HC

suy ra
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—_— -

3) Taco: PKM = ANM = MBC nén t& gidc PKMB noi ti€p. Suy ra

—

PKB = PMB = ACB . Do d6 t& giac AKBC' noi tiép. Suy ra
BKC = ABC = 90"
4)Tacé BC® = AB* + AC® = BC = 8;
1 1 1 T s A N . g ¢
= + = AH =4,8.Goi J la tam duong tron ngoaitiép
AH? AB*  AC?
tam giac BMN thi t giac AIJO la hinh binh hanh.

Suy ra OJ = ATH = 2,4. Tam gidc vuong OBJ co

769 V769

JB> = 0B® + 0J* =5° 4 2,4° :7:>JB:T.Vaybénk1’nh

Jz69

duong tron ngoai tiép tam giac BMN la s
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Cau 20. (Dé thi vao 16p 10 chuyén DPHSP TP H6 Chi Minh- nim 2013)
1. Cho tam gidc ABC ¢6 B,C 6 dinh va A di dong saocho AB =2AC

a) Goi I 1a diém trén canh BC sao cho IB = 2/C . Chting minh réng

L —

AT 1a tia phan gidc cia BAC'.

b) Chting minh rang diém A luon di dong trén mot dwong tron &
dinh.

2. Cho tam giac ABC' . Puong tron noi tiép tam giac ABC cdtam [ tiép xuc
véi BC' tai D . Duong tron bang tiép géc A caa tam giac ABC ¢ tam J , tiép
xtcvéi BC tai E.

a) Goi F lagiao diém ctia/AE va DI'.Chingminh rang F thudc duong

tron (I) .

b) Goi M 1a tring diém cua BC . chithg minh rang duong thang MI ludn
di qua trung diémcua AD .

Phan tich dinh’hwong giai:
Loi giai:
1). a) Van dung tinh

chat duvong phan giac

trong tam giac.
b) A di dong trén dwong tron cd dinh dwong kinh 1D (trong d6 D 6 ngoai
doan BC' sao cho DB =2).

DC
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2) a) Hai duong tron (1),(J) tiép xic véi AC tai T va L. Tacé
IT | JJK,IF | |EJ nen AL ZIE T\ B~ JL nén IF = IT.
AJ JE JL
Suyra F' € (I)
b) Theo tinh chat ctia hai tiép tuyén cat nhau suy ra
BD = cp|=ABFBC=AC) b w6 mp = mp . M2 _ B2
2 ME~. IF

nén MI / /EF.Tw désuyra MI di qua trung diém cua 4D .

Céu 21). Cho tam giac ABC' vudng tai A. Goi C'T' la duong phan gidc trong
cta tam giac (T € AB).

a) Chting minh rang duong tron (K ) diqua.C', T tiép xtc véi AB co
tam K thudc BC'.

b) Goi giao diém cua AC va (K ) 1a D khac C', giao diém cua DB va

(K) la F khac D.Chting minh rang ABD = BCE.

¢) Goi giao diém ctia CF va AB 1a M . Chting minh rang M 1a trung
diém ctia doan thang BT .

Loi giai:
a) (K tiép xtic véi AB tai T

nén KT 1 AB dodé KT

song song voi AB.Vi AKTC cannén KC =TCB.
Do d6 K thuoc BC'.
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b) Goi F' la giao diém ctia (K ) va BC ( F khac C'). Tar gide FEDC' ndi

tiép vado K € BC nén FEC = 90°.

Tirdé ABD = 90° — ADB = 90° — EFC = BCE.

c) Tt cau b suy ra @ = w,dodé

AMBE ~ AMCB = ME.MC = MB?. Mt khéc, do MT tiép xdc véi
(K) nén MT* = ME.MC = MB*.Vay M la trung diém cta BT,

Cau 22) Cho tam gidc ABC' , duong tron (I)nodi tiép tam gidc ti€p xtic voi cac
canh BC,CA, AB twong ung tai D, E, F' +Goi K, L Tan luot 1a hinh chiéu
vudng goéc ctia A 1én DE, DF . Giastt AI cat BF tai M.

a) Chung minh M la triec tam cuia tam giac DKL

b) Goi P d6ixtng véi £ qua K, () d6i xing véi F' qua L. Ching minh

giao diém caa QE, PF nam trén duong tron (1)

Phan tich dinh huwéng giai:
a). b€ chiing minh M 1a truc
tam ctia tam giac DKL ta sé

chtng minh KM | LD,ML 1 KD.

Dé y rang gia thiét cho bist AK | DK

vuong goc voi DK nhu vay dé€ ching

minh ML | DK ta can chiing minh

Group: https://www.facebook.com/groups/tailieutieuhocvathcs/




Truy cip Website: hoc360.net — Tai tai liéu hoc tip mién phi

ML / JAK ttcla M:W.thgtacé LMA = MFA (do t& gidc

ALFM i ti€p), LFA = BFD = FED do AB 1a tiép tuyén cia (I). Mt

khac FED = KAM do tt gidc MAKE ndi tiép. T d6 suy ra

LMA = MAK . Hoan toan tuong tu ta ciing chtitng minh dwoc
KM 1 LD.

b). Goi giao diém cta QF, PF v6i duong tronla T' va T''. D€ chiing minh
Chting minh giao diém cua QF, PF nam trén duong tron (1) ban chat 1a
chtng minh T = T'. P&y rang: MK la duong trung binh cta tam giac
PEF nén PF'/ /MK = PF 1 FD (kétquacau a). Suy ra DT la duong
kinh cua (/). Hoan toan tuwong tu ta cing chiing minh duge DT'' 1a duong

kinhcta (I) suyra T =T'".

Cau 23) Cho tam gidc ABC néi tiép (O). P 1a mot diém nam trong tam
giac ABC' . Trung truc ctia CA, AB cat PA tai E,F .PDuong thang qua E
song song véi AC cat tiép tuyén tai C' cta (O) tai M . Puong thang qua
F song song véi AB cat tiép tuyén tai B cua (O) tai N .

a) Chung minh MN lati€p tuyén cua (O)

b) Giastt MN cit duwong tron ngoai ti€p cac tam giac ACM, ABN lan
luot tai S,Q) khac MN . Ching minh AABC ~ AASQ va SB cat

CQ taimdt di€ém namtrén (0).

Phan tich dinh huong giai:
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L

a). Bang thuc nghiém hinh vé ta dw doan MN tiép xtc véi duong tron (O)

tai giao diém D cua AP wvéi duong tron (O). Nhu vy ta can chiing minh

ODM = 90° va ODN = 90°. Néu dicu nay xdy ra thi t gidc OEDM va
OFND noi tiép. Trong bai toan c6 cac gia thiét lién quan dén ti€p tuyén
CM,BN nén tacan chu y dén cac tinh chat vé goc tao boi ti€p tuyén va
mot day cung dé tim lién hé vé goc. Ngoai ra cac gia thiét lién quan dén
duong trung triee gitp ta nghi dén cac tam giac can hodc tinh chat doi xin

qua trung trircctia mot canh tam giac.

+ Mudn chiing minh OEDM ndi ti€p ta can chi ra goc OME = ODE

—

—

nhung OME = OCE (do OEMC ngi tiép) ma OCE = OAFE (OF la
trung truc cia A C'). Mt khéc tam gidc OAD can tai O suy ra

o —

OAE = ODE . Tw d6 suy ra OME = ODE hay OEDM ndi ti€p suy ra

OEM = ODM = 90°
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o —

+ Hoan toan tuong tu ta ciing c6 ODN = 90" hay MN 1a tiép tuyén ctia
0).

b). + Ta thay rang A/S\Q = A/STl = 180" — m = m do t giac
ASMC néi tiép. Mat khac MC' la tiép tuyén cua (O) nén

ACr = ABC:>ASQ:A/BTC.Tu>ongtu:tac6:

A0S = AQN = 180° — ABN = ABy = ACB suy ra AABC ~ AAS Q.

+Giastt SB cat QC' tai diém R.Mudn chiing minh R thudc duong tron
(O) ta quy vé ching minh ABCR 1a t& gidc noi tiép. Ttc 1a ta quy ' vé
chitng minh RCA = RBA. D@y rang trong tam gidc AR (Q va trong tam

—_—

giac ASR néu RCA = RBA thisé xayra ACQ = IIB\S Nhung diéu nay
12 hién nhién do AABC ~ AAS Q .(Bai todnkét thic)

Cau 24). Cho tam gidc ABC ndi ti€p (O) ¢6 dinh v6i B,C' cd dinh. Diém
A di chuyén trén duong tron (0) sao cho AB < AC'.Lay di€ém D thudc

doan BC sao cho AD la phan gidc goc BAC . Duong tron (K) qua A va
tiép xtac voi BC tai D lan luwot cat AC,AB tai E,F khac diém A.
BE,CF Tlan lugt cat (K) tai-G, H khac E,F . AG,AH cat BC tai M,N

a) Chtng minh (K) tiép xtc véi (0)

b) Tim vitri difm A trén duwong tron (O) d€ dién tich tam gidc AMN
16n nhat.
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Phan tich dinh hudng giai:
Gia thiét lién quan dén
dwong phan giac trong

AD tanghi dén viéc kéo

dai AD cat duwong tron (O) tai D' thi ta c6 tinh chat quen thtidc

OD' 1L BC .Miatkhac KD 1 BC. va D cung chinh la giao diém cua
duong phan giac trong goc A véi (K) suyra KD L EF = EF / /BC.
Dbé€ chiing minh hai duong tron ti€p xtic trong voi nhau ta ké tiép tuyén
Az N BC =T caa duong tron (K) . Ta sé chung minh Az la tiép tuyén

chung cua hai duwong tron. Tacod: TAF = AEF ma

AFEF = ACB dong vi. T dosuyraTAF = TAB = ACB . Diéu nay
ching t6 AT cing la ti€p tuyén cua (O).

Cach 2: Ké tiép tuyén Az NBC =T caa duwong tron (O)Ta c6

TDA =DAC + ACD = DAB +TAB = TAD suy ra tam giac TAD can
tai 7, ma TD tiép xuc véi (K) = TA tiép xuc véi (K).Vay TA la tiép

tuyén chung tai A cta hai duong tron .

b). Taco
GBM = GEF = GAB = ABGM ~ AABM < MB® = MG.MA . Mt

khac theo tinh chat tiép tuyén va cat tuyén ta ciing co:

MD? = MG.MA = MB = MD . Tuong tu ta chttng minh duoc N 1a
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trung diém cua CD . Suy ra MN = %B C' khong doi. Ta co

S

AAMN

= %AL.MN. Trong d6 AL la duong caoké tv A dén BC . Nhu

vay S 16n nhat khi va chi khi AL 16n nhét. Suy ra AL phai di qua

AAMN

tam O.Suy ra A la trung di€ém cta cung BC'.

Cau 25). Cho duong tron (O) va day cung AB (khoéng phailaduong
kinh). Diém M thudc cunglén AB, I la tdm vong tronnéi tiép AMAB,
P 1a diém chinh gitta ctia cung AM khong chira diém' B, K 1a trung diém
cua MI

a) Chung minh PK 1 MI

b) Goi @ la giao diém caa PK va AI.Chung minh ABQP noi ti€p.

c) Khi M thay d6i trén cunglon A B . Chiing minh P(@) ludn ti€p xtc

véi mot duong tron c6 dinh

Phan tich dinh huéng giai:
+bé ching minh PK | MI
ta phai ching minh A PM1
can tai P day la tinh

chat hinh hoc quen thudc.
+Deé ching minh ABPQ)

ndi tiép ta chiing minh

A
PQA = PBA dé tan dung v

cac gia thiét lién quan dén phan
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giac va tinh chat diém P .

+ Ta thay rang PQ L MI,nhu vay PQ sé ti€p xtic véi duong tron cé ban
kinh ¢6 dinh va song song véi M1, diéu nay giup ta lién twong dén tam O
va duong thang qua O vuodng goc véi PQ

Tt nhitng dinh hudng trén ta cd 1oi gidi nhw sau:

a). Trudc hét ta chiing minh APMI can tai P. That vay ta.co:

—_—  —  — — —  ——

PMI = PMA + AMI = PBA+ IMB = PBM + BMI'= PIM  suy ra
tam giac APMI cantai P dodé PK 1 MI.

b) Taco

PQA:goO—@:900—(@+ﬂ)=900—%(ﬁ+@

1/\ —

= EMAB = PBA.Nhu vay t@ giac ABP() noi tiep.

c)Ké OT vudng gocveoi PQ thi T la trung diém cta day P(Q). Ta cling c6

P(@) la phan giac ctia goc/MPB nén POQ = %SdAMB khong doi. Tir d6

taco OT = R.cos Po

Q] khong d6i. Vay P() ludn tiép xuic voi duong

tron tam O ban kinh »r = OT = R.cos POQ
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Céu 26) Cho AB la day cung (khéng la duong kinh) cua (0),(0") la trung
diém ctia OB, (01),(02) 1a céc duong tron dudng kinh 04,0'B. MN 1a
ti€p tuyén chung ngoai ctia hai duong tron (01 ) , (02) voi
M e (01),]\7 € (02). Goi C la giao di€ém ctia AM v6i duong tron (O)
(C = A).

a) Chung minh CO L MN

b) Chung minh: AMNB la t& giac noi tiép

7

¢) Chung minh MN = TGAB

Phan tich dinh huwéng giai:

a). Tathay MO;/ /NO, L MN
vay d€ chtiing minh CO 1. MN
ta sé ching minh CO / /MO, hoac

€0,/ /NO,. Tuc la ta chiing minh

—

AMO, = ACO nhung diéu nay

la hién nhién do cac tam giac
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O, AM,0AC cantai O, va O

b). Kéo dai MN cat (O) tai D .Dé thdy B, N,C thang hang, that vay néu
ta goi C'' la giao diém ctia BN va (O) thi C'O L MN = C =(C". bé

o —

chiing minh  AMNB noi tiép thi ta can chitng minh ABN = CMN

nhung ta c6: CMN = DMA = A0,C = ~40C va ABC =~ A0€ 1

dd suy ra diéu phai chtitng minh:
Chu y: Viéc kéo dai MN cat duong tron (O) tai D 1a chia khéa d€ tinh cac
goc dua trén tinh chat cta tiép tuyén MN

c). Taco

ACMNNACBA:>MN:CM:CNiMN:\/CM_CN :\/CM_CN
BA (CB CA  BA CB CA CA CB

mat khae M _ 00, _ 1 CN 00, 3 J6

= ——=7 = MN =—AB
CA OA 2 CB OB 4 4

Cau 27). Cho tam giac A BC+=Mot duong tron (K) qua B,C cat cac doan
CA,AB tai E,F khac (' va B.Puong thang BE cat CF tai H.Goi M
la trung diém cua BF. Goi P, Tan lugt d6i xiing véi A qua BE,CF .

a) Chtng minh duong tron (/) ngoai tiép tam giac HEP va duong
tron (/) ngoai tiép tam giac HF(Q cat nhau trén AM

b) Chting minh (I) va (J) c6 ban kinh bang nhau.
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Phén tich dinh hwong giai:
a). NéuD la giao diém th A
hai ctia hai dwong tron
(I),(J). Thuc nghiém hinh
vé gitp ta du doan ti giac
AEDF la hinh binh hanh.
Néu ching minh dwoc
diéu nay thi ta sé két luan

duoc AM qua D. Tuy

nhién viéc chitng minh
truc ti€p AEDF' la hinh binh la teong d6i kho.

+ D& khéc phuc diéu nay ta'sé goi D la dinh tht 4 ctia hinh binh hanh
AEDF sau d6 ta chitng minh cac t&¢ gidc QFHD, PEHD noi tiép. Khi dé

—

cac duong tron/(1),(J) cungdiqua D.Tacé: HPE = EAH = CAH 1).

—

Ta can chira CAH = EDH d€ y dén hai tam giac ACAH va AEDH ta

—_— e

HED = FED - FEH = AFE - FCB = ECB - FCB = ECF = ECH .

Mat khac ta cing c6 AFEH ~ ABCH = HE _EY va
HC CB
AAEFNAABC:>£:E suy ra e _ AP _ DB (do
AC BC HC AC AC

L —

AF = DE)nhuviy ACAH ~ AEDH dodé CAH = EDH kéthop véi

—

(1) tasuy ra HPE = EDH hay t& giac PEHD noi tié€p, hoan toan tuong
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tw ta cing c6 QFHD noi tiép suy ra duong tron (1) ngoai tiép tam gidc
HEP va duong tron (J) ngoai tiép tam gidc HF(Q cat nhau tai diém D
nam trén AM .

b). Tacé HID = 2HED = 2HCA = 2HFD = HJD hai tam giac
AHJD,AHID c6 chung canh ddy, goc & dinh bang nhau nén
AHJD = AHID = JD = ID

Cau 28) Cho tam giac ABC ndi tiép (0O).Cac diém E, F thudc cung BC
khong chita diém A sao cho EF / /BC vatia AE nam gifta tia AB,AF .
Goi H 1a tryc tAm cua tam giac ABC. FH cat (O) tai diém G Khac F .
Goi (L) la duong tron ngoai tiép tam gidc AGH .Giast K € AFE sao cho
AHK = 90°

a) Chtng minh L nam trén AE

b) Giast (L) cit CA, AB Tanluot tai M, N khac A.Chting minh
AF 1 MN #ai diém P

) GKNMN =Q,AQ N (0) = R = A.Chting minh duong thang

qua Rvudnggoc véi AF cat GP tai mot diém nam trén (O).

Phén tich dinh hwong giai:
a). Nét L namtrén AFE thi4 diém A,G, H, K nam trén cting 1 duong
tron (L)« Nhwvay ban chat cau hoi 1a chtiing minh A GHK ndi tiép.

That vay: Ta co:
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o —

Do K € AE sao cho AHK = 90°
suyra HK 1 AH =

HK |/ /BC | |EF

Do dé KHF — HFE

ma HFE = EAG

(cing chan cung FG')

o

suy ra KHF = KAG hay AGHK

o —

ndi tiép. Mat khac AHK = 90" nén L la trung diém cua AK .

b). Ta c6: AMN + MAF — AKN < BAE = 90° (Do AMN — AKN
cling chan cung AN, MAF = BAE do hai cung BE,CF bang nhau.)

Suy ra AF L MN tai diém P.

c). Gia st duong thang qua R vudng goc véi AF cat GP tai I.Tacan
chting minh AGRI 1a t& gidc nodi tiép. That vay tir viéc xac dinh diém [ ta
suyra RI / /MN suyfa RIG = QPG ( dong vi). Mat khéc ta ciing dé

thay QPG = QAG (Do ti gidc APQG noitiép) suy ra RIG = RAG
& AGRI 1a ti gidc noi tiép. Tt 1a diém I nam trén duong tron (O).
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Cau 29) Cho tam gidc ABC' noi tiép duong tron (0). Piém P nam trong

tam giac sao cho AP la phéan giac trong cta goc BAC . Goi E, F' Tan luot
12 hinh chiéu vuong goc ctia ctia P 1én CA, AB. Puong thang qua A
vudng goc véi AP cat duong tron (O) tai Dkhac A, PD cat EF tai @,
M 1a trung diém cua BC'.

a) Chung minh M@Q / /AP

b) Goi (K ) , (L) lan lwot la duwong tron ngoai ti€p cac tam giac

BQF,CQE . Ching minh (K ),(L)c6 mot diém chung v6i (0).

o) Giastr QM cat (K),(L) lan lugt tai S,T" khac Q¢ Chiing minh

rang duong trung trec caa ST va AO cat nhau trén (O) .

Phan tich dinh huwéng giai:

a). Kéo dai AP cat (0) tai G dé thay
GD la duong kinh cua (0) .

Ta thay cac tam/giac

AAPEL ADGC c6 cac

duong cao twong ung la EN,CM

nén Bl = E Mat khdc ta cling
MD. NA
céE:Q—P do NQ //AD
NA @D
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ttr d6 suy ra MG :Q—P:>QM//GNEAP.
MD QD

b). Goi R 1a giao diém cua (O) véi DP . Ta sé chiing minh cac t& gidc
BFQR,CEQR khi d6 cac duong tron (K),(L),(0O) sé c6 mot diém chung

1a R.Thatvay vi AD / /EF nén BAD = BFQ ma BAD =180 £ BRD

= BFQ + BRD = 180" hay tt gidc BFQR ndi tiép. Twong tu ta cling c6:
CEQR ndi tiép nén (K ) : (L) c6 mét diém chung véi (O)la R.

¢).Dung duwong kinh AH cta (O). Ta sé chitng minh duong trung truc ctia
ST diqua H .Diéu nay cd nghia la tam giac SHT' can tai /1 .

Tt gide FQSB ndi tiép ma SQF = 90° = BS | BF | BH = B,S,H
thang hang. Twong tu C, T, H thanghang nén

—_— e

SHT = @SB = AFE = AFF = QRC = STH = ASHT can (dpcm).
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