GOC NOI TIEP
A.KIEN THUC TRONG TAM

Géc BAC c6 dinh A nim trén dwong tron va hai canh AB, AC 1 hai day cung dwoc goi la géc ni tiép

Cung BC nam bén trong dwoc goi la cung bi chan.
— = N ; ,
sdBAC = EsdBC (so do cua goc noi tiep bang nira so do cua cung bi chan).

Tinh chat: Trong mét dwong tron:

* Cdc gée néi tiép bang nhau thi chdn cdc cung bang nhau.

* Cdc gée ndi tiép ciing chan moét cung hodc chdn cac cung bang nhau thi bang nhau.

* Goc néi tiep (nhé hon hodc bang 90°) ¢é s6 do bang nira s6 do ciia goc & tam cing chan mét cung.

* Goc néi tiép chdn nita dwong tron la goc vuong.

B.CAC DANG BAI MINH HQA

Dang 1: Chirng minh hai géc bang nhau. Tinh s6 do géc.

Bai 1: Cho nira dudng tron (O) dudng kinh AB va day AC. N 14 diém chinh giita cung CB. Chimg minh rdng
CAN = NAB

Bai 2: Cho duong tron (O) duong kinh AB va mot cung AM c6 s6 do nho hon 90°. V& cac day

MC L AB,MD//AB. Chiing minh ring DMB = ADC

Bai 3: Cho AABCnhon ndi tiép dudng tron (O) ¢6 duong cao AH . Chiing minh rang BAH = OAC.

Bai 4: Cho luc giac ABCDEF ¢6 cac dinh thudc duong tron (O) . Biét AB//DE,BC/EF. chiing minh réng
ADC = DAF.

Bai 5: Cho tam gidc ABC (AB <AC ) noi tiép duong tron (0), duong trung tuyén AM. Lay diém D trén cung

BC khong chura 4 sao cho BAD = CAM . Chung minh rang ADB =CDM .
Bai 6: Cho aABCnhon néi tiép duomg tron (O) dudng kinh BD. Biét BAC =45, Tinh sé do ciia géc CBD
Bii 7: Cho aABCnhon c6 BAC =60°. V& dudn tron dudng kinh BC tim O cit AB, AC Ian luot tai D va E.

tinh s6 do goc ODE



Bai 8: Cho aABC nbi tiép (O) . Trén ntra mit phing bd BC khong chita A v& tia Bx sao cho XBA = A .

Tinh s6 do goc OBx

Bai 9: Tinh goc Acta tam giac ABC ndi tiép dudng tron (O), bibt IOK =90° , trong do 7 1a tam duong tron ndi
tiép, K 1a tAm dudng tron bang tiép trong goc 4.

Dang 2: Tinh d¢ dai, tinh dién tich.

Bai 1: Cho nira duong tron (O) dudng kinh AB. Goi Cla trung diém cua OB. Goi D, E 14 cac diém thudc nira
dudng tron sao cho ACD = BCE < 90°. Biét CD — CE = a . Tinh DE theo a.

Bai 2: Cho tam giac ABC noi tiép duong tron (O) ¢6 ban kinh 1dm, B= 450,6 =15°. Tinh do dai AC,BC, AB
va dién tich tam giac ABC .

Bai 3: Cho duong tron (O; R), hai duong kinh 4B va CD vudng goc v6i nhau. Goi K 1a trung diém cia OC. Goi
M 1a giao diém thtr hai ctia BK v6i dudng tron (0), 7 1a giao diém ctia MD va AB. Tinh dién tich :

a)Tam giac MAB;

b)Tam giac MIK.

Dang 3: Bai toan dwa hé qua ciia goc ndi tiép chirng minh ba diém thing hang.

Bai 1: Cho duong tron (O) dudng kinh AB va mot cung AM c6 s6 do nho hon 90°. V& cac day

MC L AB,MD//AB. Chimg minh rang ba diém C, O, D thang hang.

Bai 2: Cho duong tron (O) duong kinh AB. V& dudng tron (K) tiép xtic voi duong tron (O) tai C. Cac day
CA, CB cit duong tron (K) lan luot tai Eva F. Chimg minh ring E, K, F thing hang.

Bai 3: Cho dudng tron (O) dudng kinh AB. Diém M chuyén dong trén (O), M= A,M #B.Ké MH L AB.
K¢ duong tron (01) dudng kinh MH cit duong thang MA va MB tai C va D. Chimg minh rang C, D, O thang
hang.

Bai 4: Cho AABC nhon co BAC=45" noi tiép duong tron (O) . Cac duong cao BH, CK cat dudng tron (O)
lan Iuot tai D va E. Chirg minh rang D, O, E thang hang .

Dang 4: Bai toan dwa vao dinh li, tinh chit géc ndi tiép chirng minh hai dwong thing vudng goc.

Bai 1: Cho tam gidc nhon ABC(AB < AC) ndi tiép duong tron (O). Goi H la tryc tAm cta tam gidc ABC, K 1a
giao diém thir hai ctiad H véi dudng tron (O). Pudng thang di qua H va vudng goc v6i OA cat BC oI, Ching
minh rang /K 1a tiép tuyén cta duong tron (O).

Bai 2: Cho tam giac nhon ABC (AB <AC ) , truc tam H. Goi / 1a trung diém cua AH, M 1a trung diém cua BC.
Tia phan giac cta goc BAC cit IM & K. Ching minh rang AKH =90°.

Bai 3: Cho tam gidc 4BC ndi tiép duong tron (O). Tia phan gidc goc Acat BCGD va cat duong tron (0) & M
(khéc A). Keé tiép tuyén AK v6i duong tron(M; MB) K la tiép diém. Chimg minh rang DK vudng géc voi AM.



Bai 4: Cho hai duong tron (O) va (O’)Cét nhau & Ava B, O nam trén dudng tron (O’). Day AC cua (O) cit
(0’)¢ D, day OE cua (O’)cdt (O) ¢ F nhu trén hinh. Chimg minh rang: OD 1 BC

Bai 5: Cho aABC noi tiép (O) . Tia phan giac goc BAC cit duodng tron (O) tai D. duong tron (D, DB) cit
duong thang ABtai Q (khac B), cit duong thang AC tai P (khac C). Chimg minh ring AO L PQ

Bai 6: Trong duong tron (O) c6 day AC va BD vudng goc voi nhau tai E. Goi M 1a trung diém BC . Chung
minh rangIM L AD .

Bai 7: Cho dudng tron (O) , duong kinh AB. S 1a mot diém nam bén ngoiaf duong tron. SA va SB 1an lugt

cit duong tron tai M, N. Goi H giao diém cia BM va AN. Chung minh rﬁng SH L AB.

Dang 5:Nang cao phit trién tw duy

Bai 1. Cho tam giac nhon ABC (AB < AC) ndi tiép dudng tron (O). Goi H 14 tryc tdm tam giac ABC, K
1a giao diém tht hai cia AH v6i duong tron (O). Puong thang di qua H va vudng goc voi OA cit BC
¢ I. Chtrng minh rang IK 1a tiép tuyén cta duong tron (O).

Bai 2. Cho hai duong tron (O) va (O”) cat nhau tai P va Q. Tiép tuyén chung gan P hon ciia hai duong tron
tiép xtic véi (O) tai A, tiép xtic v6i (O°) tai B. tiép tuyén cua dudng tron (O) tai P cat (O°) tai diém thir
hai D khéc P, duong thang AP cat duong thang BD tai R. Ching minh rang:

a) OAR=0BR;
b) Tam giac BPR cén;
¢) Puodng tron ngoai tiép tam giac PQR tiép xtic véi PB va RB.
Bai 3. Tur diém M ¢ ngoai dudng tron (0), v& hai tiép tuyén MA, MB va mét cat tuyén MCD. Goi I 1a giao

diém cia AB va CD. Chiing minh rang; 1 = Mc .
ID MD

Bai 4. Cho tam giac ABC c6 ba goc nhon ndi tiép duong tron (0), BE va CF 1a cac duong cao. Céc tiép
tuyén ctia duong tron tai B va C cit nhau tai S, cac duong thang BC va OS cit nhau tai M.

a) Chtng minh rang: A8 = ﬁ
AE ME

b) Chimg minh rang: AAEM ~ A4ABS .
¢) Goi N la giao diém cia AM va EF, P 1a giao diém ciia AS va BC. Chitng minh rang NP vudng goc
véi BC.

Bai 5. Cho AABCvudng tai A, dudng cao AH va dudng tron (O) ngoai tiép AHAC . Goi D 1a diém ddi
xtng cta B qua H, nbi A voi D cit dudng tron (O) tai E. Chirmg minh:
a) CH la tia phan giac cua goc ACE.
b) HOI//EC.

Bai 6. Cho hinh vuong ABCD; M la diém tiy y thuc canh CD. Hai duong tron duong kinh CD va AM
cit nhau tai N (khac D). Goi K 1a giao diém cua DN va BC. Ching minh AC vudng goc KM.



Bai 7. Goi CA, CB lan luot 1a cac tiép tuyén cta duong tron (O; R) v6i A, B 1a céc tiép diém. V& duong
tron tam I qua C va tiép xtic véi AB tai B. Puong tron (I) cat duong tron (O) tai M. Chimg minh rang
duong thing AM di qua trung diém cua BC.

Bai 8. Cho (O; R) va mot tiép tuyén xy tai A cua (O; R). Trén tiép tuyén liy diém C (Khac A). Goi B 1a
trung diém cua AC. Qua C v& dudng thang cét (O) tai E, M (theo tht tu C, E, M). Tia BE cit (O) tai F
va tia CF cit (O) tai N. Chtng minh: MN//AC .

Bai 9. Cho hai duong tron (O) va (O’) cit nhau tai A va B. Dung CD la tiép tuyén chung cua (O) va (O’)
sao cho C thudc (0), D thudc (O’) va B nam trong tam gidc CDA. Pudng thing CB cat (O’) tai M.
Chting minh tia AD la phan giac cua goc CAM.

Bai 10.Cho hinh binh hanh ABCD, goc A < 90°. Pudng tron ngoai tiép tam giac BCD cit AC ¢ E. Chimg
minh rang BD 1a tiép tuyén ciia dudng tron ngoai tiép tam giac AEB.

Bai 11.Cho tam giac ABC nhon ndi tiép dudng tron (0). Cac tiép tuyén tai B va C cit nhau tai diém P.
Trén cung nhé BC, iy diém K (K khac B va C). Puong thang PK cit duong tron (O) lan thir hai tai Q.
Phan giac goc K/IZ}\Q cit KQ tai L.

a) Chtng minh rang CI 14 tia phan giac I@;
b) Gia sir duong thang AK di qua trung diém M cua canh BC. Chimg minh rang 4Q//BC .

Bai 12.Chung minh rﬁng tr 2015 diém phan biét cung nam trén mot duong tron ludn chon duogc it nhét
1008 diém ma 3 diém bét ky trong d6 1a cac dinh ctia mot tam giac tu.

Bai 13.Cho hinh vuéng ABCD v¢i tam O. Goi M la trung diém AB. Céc diém N, P thuéc BC, CD sao cho
MN//AP . Ching minh rang:

1. Tam gidc BNO dong dang véi tam giac DOP va NOP = 45°.
2. Tam dudng tron ngoai tiép tam giac NOP thudc OC.
3. Ba duong thang BD, AN, PM ddong quy.

Bai 14.Cho doan thang AC c6 d6 dai bang a. Trén doan AC lay diém B sao cho AC = 4AB. Tia Cx vudng
goc v6i AC tai diém C, goi D 1a mot diém bt ky thude tia Cx (D khong tring véi C). Tir diém B ké
duong thing vudng goc voi AD cit hai duong thing AD va CD lan luot tai K, E.

a) Tinh gia tri DC, CE theo a.
b) Xac dinh vi tri diém D dé tam giac BDE c6 dién tich nho nhat.
¢) Ching minh rang khi diém D thay ddi trén tia Cx thi duong tron duong kinh DE ludén c6 mot day

cung co dinh.

HUONG DAN GIAI
Dang 1: Chirng minh hai géc bang nhau. Tinh s6 do géc.
Bai 1: Cho ntra dudng tron (O) duong kinh AB va didy AC. N la diém chinh giira cung CB. Chiing minh ring

CAN =NAB



Loi gidi: (h 1.1).
Ta c6 CAN = %61“\1 ( goc ndi tiép chin ntra dudng tron)

—

NAB = %I/\ITB ( g6c noi tiép chin nira dudng tron)

Laico Cﬁ:f\l—\B

— CAN =NAB.
hinh 1.1
Bai 2: Cho duong tron (O) dudng kinh AB va mot cung AM c6 s6 do nho hon 90°. V& cac day

MC L AB,MD//AB. Chtng minh ring DMB = ADC.
Loi gidi: (h 1.2)

Taco AB L MC = MA =AC ( dudng kinh vudng goc

voi mot day).

Talai co: MD//AB = MA = I,)T3( hai cung chan giira hai
day song song).

— AC=DB =1</I_\A:>A/D\C=Ii-\/[\8( gdc ndi tiép chin

hai cung bang nhau).

hinh 1.2



Bai 3: Cho aABCnhon néi tiép dudng tron (O) c6 duong cao AH . Chimg minh rang BAH = OAC.
Loi gidi: (h 1.3)

Dung duong kinh AD

Ta c6 CAD = (ﬁ(: %I/)—(\Zj . ( gbc noi tiép ctng chan mot
cung ).

Lai co BAH = DBC (‘hai goc co6 cac canh tuong ing vudng
g6c).

— BAH = DAC <> BAH = OAC.

Bai 4: Cho luc giac ABCDEF c¢6 cac dinh thudc duong tron (O) . Biét
AB//DE,BC/EF.chtng minh rang ADC = DAF.
Loi gidi: (h 1.4)

Do BC//EF = EDC = FAB = EAC = BDF
AB//ED = AEF = BCD = BFD = ACE

Do d6 aBFD =aECA (gg)

Suy ra DBF = AEC = DEF = ABC => ABC = DAF

hinh 1.4

Bai 5: Cho tam gidc ABC(AB < AC) ndi tiép dudng

tron (O), dudng trung tuyén AM. Ly diém D trén cung BC khong chira 4 sao cho BAD = CAM . Chirng minh

rang ADB =CDM .

Loi giai

o~

A = A, = BAM = DAC , lai ¢6 ABM = ADC (gbc néi tiép) nén AABM ~ AADC (g.g)



BA _BM _MC
AD DC CD

Kéthop véi 4 =C, suy ra ABAD~AMCD (c.g.c)= ADB=CDM .

Bai 6: Cho aABCnhon néi tiép dudng tron (O) duong
kinh BD . Biét BAC =45°. Tinh sb do ciia goc CBD
Loi giai: (h 1.5)

Ta ¢6: cﬁa:@[:%@j:ﬁs:w

Lai co DCB =90° (goc ndi tiép chan nira duong tron).

— CBD =180° —~CDB—DCB = 45°
hinh 1.5

Bai 7: Cho AABCnhon c6 BAC = 60°. V& duong tron dudng kinh BC tim O cit AB, AC lan luot tai D va E.
tinh sb do goc O/D\E

Loi giai: (h1.6)

Ta c6 BDC = 90° ( g6c noi tiép chin nira duong

tron).

— ADC =90° =aADC vuong tai D suy ra

ACD=30" = EOD = 60° ( do @:2}?@(:1’3}3)

hinh 1.6

Ma ta lai c6 AEOD can tai O

Suy ra AEOD déu = EDO = 60"



Bai 8: Cho aABC nhon ndi tiép (O) . Trén nira mat phang bd BC khong chira A vé tia Bx sao cho
xBC=A . Tinh s6 do goc OBx

Loi gidi: (h 1.7)

Dung dudng kinh BD khi d6 DCB = 90°

— DBC+CDB =90°

Ma ﬁ:éﬁs(:%@j

Lai c6 BAC = CBx = DBC + CBx = 90° = DBx = 90’

Bai 9:Tinh goc Acua tam gidc ABC ndi tiép duong tron (0), biét IOK = 90°, trong do 7 1a tam duong tron ndi
tiép, K 1a tim duong tron bang tiép trong goc A.

Loi giai

K

Goi D 1a giao diém cua doan IK va dudng tron (O).

— 1

DBl = sd DN ; @z%sd 2/37)+%sd:47\7:lﬁzﬁi):ABD]céntaiD:DB:DI
AIBK vuong tai B ¢c6 DB = DI nén DI = DK VéDBz%IK .(1)

AIOK vuong tai O ¢c6 DI = DK nénOD = %[K . @

Tu (1) va(2)suyra BD=0OD=0B.

ABOD déu = BOD = 60°=> BAC = 60°.
Dang 2: Tinh d¢ dai, tinh dién tich.
Bai 1: Cho nira duong tron (O) duong kinh AB. Goi Cla trung diém cua OB. Goi D, E 14 cac diém thudc nira

duodng tron sao cho ACD = BCE <90°.. BiétCD — CE = a . Tinh DE theo a.



Loi giai
Trén CDlay Ksao cho CK =CE thi DK =CD-CK =CD—-CE =a..
Kéo dai DCcit duong tron (O) & 1.

~ o~ o~ . , — 1 .= =
Taco C,=C,=C, = E 461 xting v61 Iqua AB EOB:Esd EI=D.(1)

~ 180°-C,

AECK can = K, = = C, = DKE = OCE (bl véi hai goc trén). (2)

Tir (1) va (2) suy ra ADKE ~AOCE (g.g)

DE _OE _OB _, vay DE=2DK =2a.

DK 0OC OC

Bai 2: Cho tam gidc ABC ndi tiép dudng tron (O) ¢ ban kinh 1dm, B =45°,C =15°. Tinh d¢ dai AC,BC, AB
va dién tich tam giac ABC .

Loi giai

*B=45"= A0C =90° = AC = OC\2 =2 (dm).
K& OM 1 BC.,
Tacé C,=C—C, =45°—15° =30°

B3

= MC = OC.cos30° =7:BC=\/§(a’m).

*Ké AH 1L BC.Dit HC=x,HB=y thi x+y=4/3 (1)

Tacoé HC* + HB* =HC* + HA* = AC* =2 nén x’ +y* =2 (2)

Tur (1) va (2) suy ra 2xp = (x+y) —(x*+)%)=3-2=1 3)
Ta(2)vaB)suyra (x—y) =x+y* —2xy=2-1=1=x-y=1 (4)

-2
2

V3-1

Tur (1) va (4) suy ra sz(dm).Do 46 AB=y~J2 = (dm).

1 1 =B-1 3-3, ,
.SAABC ZEBCAHZE\/gTZT(dm )



Bai 3: Cho duong tron (O; R), hai duong kinh 4B va CD vudng goc v6i nhau. Goi K 1a trung diém cia OC. Goi
M 1a giao diém thtr hai ctia BK v6i dudng tron (0), 7 1a giao diém ctiia MD va AB. Tinh dién tich :
a) Tam giac MAB,;

b) Tam giac MIK.
Loi giai
C
M
.
A I\ o0 B
D
a) A/M\B=90°, BOK =90° nén ﬂAztanB=0—K=l.
MB OB 2
MB =2MA % 2R 4R 4R’
o dé dang tinh dugc MA=—,MB=—,S =——:. (1
{MA2+MBZ=4R2 s ‘ J5 5T s )
b) MI 1a duong phan giac cia AMAB :ﬁzﬂzl. Lai c6 I4A+ IB = 2R nén dé dang tinh dugc IB =ﬁ.
IB MB 2 3
1 1 4R R R’
Sep=—IBKO=———=—_. (2
) 7323 @
2 2
Al=—AB=S,,,, =1S _L AR _4R (3)

Tu (1), (2) va (3) suy ra
4R> R* 4R’ _R*

S = Savits —Sugis = Savpas = ——— .
AMIK AMAB AKIB AMAI 5 3 15 5

Dang 3: Bai toan dwa hé qua ciia goc ndi tiép chirng minh ba diém thing hang.
Bai 1: Cho dudng tron (O) duong kinh AB va mot cung AM c6 s6 do nhé hon 90°. V& cac day
MC L AB,MD//AB. Chiing minh rang ba diém C, O, Dthing hang.
Loi gidi (h 1.8)

M
Ta co MD//ABma AB L MC nén MC 1 MD = DMC =90° /

CMD la gbc ndi tiép ma bang 90° nén phai chan nira duong tron, 4

suy ra CD la duong kinh, do d6 ba diém C,0,D thang hang.

hinh 1.8



Bai 2: Cho duong tron (O) duong kinh AB. V& dudng tron (K)

tiép xtc voi duong tron (O) tai C. Cac day CA, CB cit duong tron (K) lan luot tai Eva F. Chirng minh ring

E, K, F thang hang.
Loi gidi (h 1.9)
Xét (0O)co ACB=90"nén ECF =90’ \
ét (0)co nén ) \_[ X -
Xét duong tron (K) vi ECF=90° nén EF I duong kinh
Suy ra ba diém E, K, C thing hang

hinh 1.9
Bai 3: Cho aABC nhon c6 BAC = 45" ndi tiép dudng tron (0). Céc dudng cao BH,CK cit duong tron (O)

lan luot tai E va D. Chimg minh riang D, O, E thing hang

Loi giai (h 1.10).

Tac6:BH L AC =AABH vuong tai H

Ma BAH = 45" = ABH =45 hay EBA =45 (1)
Mat khac c6 CK L ABsuy ra aAACK vuong tai K

Ma KAC = 45" = KCA = 45°

Ta lai co DBA = [TC\A( cung chin cung AD)
Nén ABD =45°(2) hinh 1.10

Tr (H(2)= EBD = DBA + ABE =90 nén DE la duong kinh cta (O) hay D,0,E thang hang

Bai 4: Cho hai duong tron (O) va (O ') cit nhau tai A va B sao cho OAO'=90'. Lay diém C thudc (O ') va o
bén ngoai duong tron (O) . Ké cac tia CA, CB cit dudng tron (O) tai D,E . Ching minh rang D, O, E thing
hang.

Loi giai (h 1.11)

Xét (0) c6 AEB =%A/O\B (1)

A
1 / ‘
Xét (0') c6 ACB=—=A0'B(2)
: \
Tu (1); (2) ta co
(1): @) tacd b
AEB + ACB = (AOB + AQ'B) =90 :
5 - hinh 1.11

Nén EAC=90" = DAE=90" nén DE la dudng kinh ctia (O)



VayD, O, E thing hang.
Dang 4: Bai toan dwa vao dinh li, tinh chit géc ndi tiép chirng minh hai dwong thing vudng géc.
Bai 1: Cho tam giac nhon ABC (AB <AC ) ndi tiép dudng tron (0). Goi H 1a tryc tdm cua tam gidc ABC, K 1a

giao diém thir hai ctiad H voi duong tron (O). Pudng thang di qua H va vudng goc v6i OA cat BC oI. Ching

minh rang /K 14 tiép tuyén cta dudng tron (O).

Loi giai
A
2
18/ o
—
K

D@ ching minh Hddi xtimg véi Kqua BC, suy ra I/{\2 = I/{\1 = 1/{\2 (1)

Ta lai C(')I?1 = ;4\1 nénl/f1 phu]'/{\2 2)

Tu (1) va (2) suy ral/(\2 phul/(\1 . Vay IK 14 tiép tuyén cua duong tron (O).

Bai 2: Cho tam giac nhon ABC(AB < AC), tryc tdm H. Goi I 1a trung diém ctia AH, M la trung diém ciia BC.

Tia phén giac ctia goc BAC cat IM & K. Chimg minh rang AKH =90°.

Loi gidi
A
4
4
K
L Sl c
B r
N
D

Goi (0) 1a duong tron ngoai tiép AABC . V& ban kinh OD di qua M thi D 13 diém chinh giita ctia cung BC nén
A,K, D thang hang.

V& duong kinh AN. D& chiing minh dwoch BHCN 14 hinh binh hanh = H, M, N thang hang va

1 ~ o~
oM :EAH = Al . Tu giac AOMI c6 A //OM , Al = OM nén 1a hinh binh hanh= O4// MI = 4 =K,



Kéthop v6i A4 =D= A, nén K, = A, = IK =IA=IH . Vay AKH =90°.

Bai 3:

Cho tam giac ABC ndi tiép duong tron (O). Tia phan giac goc Acit BCOD va cit duong tron (O) & M (khac A).
Ké tiép tuyén AK v6i dudng tr(‘)n(M ;MB) JK 13 tiép diém. Chimg minh rang DK vudng goc véi AM.

Loi giai

—~

4= 1/4; ma ;1; = 23\1 (gbc noi tiép)nén :4\1 = 23\1 .
AMBD ~ AMAB (g.g)

MD MB MD MK
= = = = .
MB MA MK MA

Két hop voi DMK = KMA ta ¢
ADMK ~ AKMA (c.g.c)

— MDK = MKA=90°. Vay DK L AM .

Bai 4: Cho dudng tron (O) , duong kinh AB. S 1a mot diém nam bén ngoai dudng tron. SA va SB 14n luot
cit duong tron tai M, N. Goi H giao diém cia BM va AN . Chirng minh ring SH | AB.
Loi gidi (h 1.12)

Ta c6: AMB = ANB =90’ (goc ndi tiép chan nira dudng tron)
Xét ASABco6 AN,BM la hai duong cao. Ma H 14 giao diém cua
AN va BM suy ra H 1a trong tam ASAB.

= SH la dudng cao trong ASAB = SH L AB.

hinh 1.12



Bai 5: Cho aABC noi tiép (O) . Tia phan giac goéc BAC cit duong tron (O) tai D . duong tron (D, DB) cét
duong thing ABtai Q (khac B), cit duong thing AC tai P (khac C ). Ching minh ring AO L PQ

Loi giai (h 1.13)

Goi LK lan luot 1a giao diém ctia AO véi (0),PQ.
Ta cod CP/b = @\C = A/PT) = ABC

Ma ABC = AKC

— APQ = AKC (1)

Lai c6 AKC+CAK =90° (2)

hinh 1.13

Tir (1)(2) suy ra APQ+PAK =90’

Xét aAPIco PAI+API=90" = AIP =90’
Hay AO L PQ

Bai 6: Trong duong tron (O) c6 day AC va BD vudng goc voi nhau tail. Goi M 14 trung diém BC . Chung
minh rangIM L AD.

Loi gidi (h 1.14). B

Goi E=IMNAD.

AC 1 BD tai I nén aBCI vuéng tai I. A ’?\ 3
Ma MB = MC = MI = MB( tinh chat duong trung tuyén
trong tam giac vuong) nén aMBI cén.
do d6 MIB = MBI ma NID =BIM déi dinh do dé
D

MBI =NID.

Ta c6 BDA =BCA ( gbc noi tiép chin AB). hinh 1.14

Ma BCA +MBI =90° (sBCI vudng tai L.)

Suy ra NID+BDA =90° = AEI=90" hay MI L AD.



Bai 7: Cho hai duong tron (O) va (O’)cét nhau & A va B, O nam trén dudng tron (O’). Day AC cua (O) cét

(0’)¢ D, day OE cua (O’)cdt (O) ¢ F nhu trén hinh. Chimg minh ring: OD L BC

Loi giai(h 1.15)
Dung hai ban kinh OB,OC cﬁa(O) .

Xét duong tron (O ') ta c6 BAD = B/()T)(z %ﬁ]\)j

Ma i«\c:%}?é:ﬁ):%@.(l)

e —_ C
Xét duong tron (O)ta co BOC =BC(2) hinh 1.15
Tir (1),(2) ta dugc: BOD = %ﬁ: — BOD = DOC hay OD I tia phan gidc BOC

Talai c6 aABOC céan tai O suy ra OD vua la tia phan giac vira 1a dudng cao trong aABOC
Hay OD L BC
Dang 5:Néng cao phat trién tw duy
Bai 1.
D@ dang chimg minh dugc H d6i xtng véi K qua BC A

Suyra K, =H =H, . (1)

Talaico: A =K, 1

nén I/(\l phu véi ;I\z (2) I B L/ C
Tir (1) va (2) suy ra K, phy véi K, L
Viay IK 14 tiép tuyén cua dudng tron (O).

Bai 2.

o=}

—_

a) Ta c6 QAP = DPQ (Goc ndi tiép va goc giita tiép tuyén véi day cung cung chin mét cung cung chin

—

moét cung) va DPQ = QBP (goc ndi tiép cung chin mot cung).
T d6 suy ra QAP = QBR.
b) Ta c6 BPR = PAB+ ABP (tinh chat goc ngoai ciia tam giac)

Mat khac, BRP = BOA = PAB + ABP.

Suy ra hay tam gidc BPR can dinh B.



c) Tacod B/Q;:XE’ (D)

(goc ndi tiép va goc giita tiép tuyén voi diy cung
cuing chin mot cung)

BAR = ABP )

(goc ndi tiép cung chin mot cung)

BPR = PAB + ABP (3)

POR = POB+BOR (4)

Tir (1); (2); (3) (4) suy ra POR = BPR = BRP

Do d6: Puong tron ngoai tiép tam giac PQR tiép xac PB va RB (dinh li bd sung).
Bai 3.Ta c6 AMAC ~AMDA

Suy ra: MA*> = MC.MD va MA =£
MD AD

AMBC ~ AMDB suy ra: 18 _ BC

MD BD

MC _MCMD _ MA®> MA MB AC BC

- ) == 7=
MD MD*? MD> MD MD AD BD()

Mat khac AIAC ~ AIDB B

Xé

Suy ra: 1c = £; AIBC ~ AIDA
IB BD

Su ra'E ; ‘
YU M‘
D
Dodé-££=££=££_£ ) \7
A

"AD BD BD AD IB ID ID

IC MC
T (l)va(2)suyra: —=——.
(1) va (2) suy DD

Bai 4.
a) Do B/ATE = 5731\\4 (hé qua goc tao boi tia tiép tuyén va day cung) va A/E\B = B/M\S =90° nén

AAEB ~ ABMS , suy ra: AB = ﬁ
AE BM

Ma BM = ME nén 28 -85
AE ME



— -

b) ABME cén tai M nén MEB = MBE. By, oot ——

Lai c6 SBM + ABE = BAE + ABE =90° = AEB
— SBA = AEM (2) g
Tu (1) va (2) suy ra: AAEM ~ AABS .

c) Tu cau b, suy ra: BAP = EAN.

Ma ABP = AEN (cing bit voi CEF ) B

nén AAEN ~ AABP, suy ra:

AN _NE
AP PB
Vi AAEM ~ AABS (céau b) va tuong tu ta co:

3)

— e~ -

AMAF ~ ASAC nén AME = ASB, AMF = ASC S

—

= Iﬁ/[\F =BSC = S/B?’ = A?EV (do hai tam giac can c6 hai goc & dinh bang nhau)

Suy ra: AEMN ~ ABSP = NE = NM 4).
PB PS

Tu (3) va (4) suy ra: iN—Pz%:NP /I MS, ma MS 1 BC nén NP 1 BC.

Bai 5.
a) Ta c6é: AABD cén nén: ;1\1 = ;1; (D)
Mat khac: ;‘\1 = 6; (cung phu véi goc B)

—~

a =A, (cung chin chung HE).

Suy ra: a =6;

b) Ta ¢o: O, = sdAH =2.C, = ACE = HO /| EC.
Bai 6.

Goi I 1 giao diém cua duong tron (O) duong kinh AM va CD = AIM = 90°.

Tt gi4c DAIM 13 hinh chit nhét (vi AIM = IAD = ADM =90°)



— IMD =90° = DI 13 duong kinh ciia (O) A
— IND = 90° i |
N thu¢c duong tron duong kinh DC " \ A
— DNC = 90° ' . : >

Ta cb: IND + DNC =90°+90°

— INC =180°= I, N, C thing hang.
Xét ACDK va AMIC co:

DCK = IMC(=90°).DC = MI (= AD)

I?b\C = 6;4 (Céap gb6c nhon c6 canh tuong tng vadi goc).
Do d6: ACDK = AMIC = CK = MC = ACMK can tai C. CA 1a tia phan giac MCK (vi ABCD la hinh
vudng) = AC L KM.
Bai 7.
Goi K 1a giao diém cia AM va BC.

—

Xét AKBM va AKAB c¢o: K chung; KBM = KAB (gbc tao bdi tia tiép tuyén, diy cung va goc ndi tiép
chan chung BM cua (0))

Do do: AKBM o AKAB = B _ KM _ xp> _ v ka (1)
KA KB

MCK = MBA (gbc tao bai tia tiép tuyén day

cung va goc ndi tiép cung chin cung BM cua
(1)
KAC = MBA (gbc tao boi tia tiép tuyén day cung ' N

va goc noi tiép cung chan cung AM cia (0)).

Do do: MCK = KAC.
Xét AKCM va AKAC c6 IA( chung, 1\7&‘7( = IZLE’

Do do6 AKCM o AKAC = € _ KM _ x> — km ka Q).
KA KC

Tir (1) va (2) ta co: KC* = KB* = KC = KB.
Vay AM di qua trung diém K cta BC.
Bai 8.

Xét ABAE va ABFA o6 ABE chung, @@(%m}



Do d6: ABAE «» ABFA

DEZE:)E:E (Vi BC:BA)
BF BA BF BC

Xét ABCE va ABFC co:

C/'ZEE (chung), Ezﬁ
BF BC

Do d6 ABCE ©» ABFC = BCE = BFC

Ma EMN = ﬁ\c (hai gbc noi tiép cung chian chung EN)
Do d6 BCE = EMN => MN // AC.
Bai 9.

—

DBM = BCD + BDC

( D/Bxd la goc ngoai cia ABDC)

ﬁ:@[zésd@}

@:ﬁ[:%m@}

—_

Ma DAM = DBM (hai goc noi tiép cung chin cung DM)

Nén 545 = D/A;[ = AD la tia phan gidc cua C/AA\/I .
Bai 10.
Goi I 1a giao diém hai dudng chéo ctia hinh binh e
hanh.
IA=IC=IEIA=IEIC

AIBE & AICD (g.¢) = IE.IC = IB.ID

Tur d6 suy ra: IE.JA =IE.IC = IB.ID = IB®

IB IA
>—=—.
IE IB

Taco AIBE va AAB o6 B =T ya BIA chung
IE 1B

Suy ra AIBE & AIAB (c.g.c) nén IBE = IAB .

Tir d6 suy ra BD 1a tiép tuyén cua duong tron ngoai tiép tam giac AEB (dinh li b6 sung)
Bai 11.

a) Ta co PBK = POB (hé qua goc tao bai tia tiép tuyén va day cung)



== ().

) PB BK
PO OB

= APBK » APQB (g.g

Tuong tu ta co: APCKVJAPQC(g_ ) %:%()

Tir (1) va (2) két hop véi PB = PC tacé: 2o =K (3
OB 0C

—_

Ta c6 BI 1a phan giac KBQ nén E = % 4)
10 OB

Suy ra CI 1a tia phan gidac KCQ

MC MA
b) Ta c6 AMKC «» AMBA ==
) (2:¢) TS

AMKB > AMCA (g.¢) = %:M (6)

Ttr (5) va (6) vé chia theo vé = Ili—g = “ (7) (vi

MB =MC)

Mat khac theo két qua cau a, ta co: % = KC B K QB (8).
0B QC KC QC

Tir (7) va (8) = ig glé = AABC ©» AQCB (c.g.)

— ACB = QBC = ACB = QAC = AQ /I BC.

Bai 12.

Xét dudng kinh cua dudng tron khong di qua diém nao trong 2015 diém da cho (ludn ton tai)

Chon nira dudng tron chira s6 diém nhiéu hon

= Nira d6 chtra it nhat 1008 diém.

Xét 3 diém bat ky trong s6 cac diém thudc nira duong tron da chon ta co 3 diém do 1a cac dinh ctia mot
tam giac ti (vi co mot goc ndi tiép chin cung 16n hon nira dudng tron).

Bai 13.



1) Do NB // AD,BM /| DP ,MN /| PA A M

nén ANBM ¢« AADP.
Suyra BN BN _ DA DO
BO \28u ~2.pp DP’ it
Két hop véi NBO = PDO = 45° AV
= ABNO & ADOP.
_ S, \
Suy ra: NOP =180° — NOB — POD X
— — — D P
=180°—~ NOB —ONB = NBO = 45°.
2) Vi ABNO @ ADOP va BO = DO nén 0—N=&=D—O.
OP DP DP

Mit khic NOP = NBO = 45°, suy ra AONP & ADOP & ABNO .

Goi Q la tim dudng tron ngoai tiép AONP , cha ¥ ring AONP ©» ABNO ta co:

J—— 1 o__ AN — — - —

QON =w =90°-OPN =COB—-BON =CON.

Do d6 tia OQ trung véi tia ON. Vay Q thude OC.

3) Goi E, F thu tu 1a giao diém cta BD v6i MN, PA.

Chu y ring ANBM & AADP ; BD la dudng chéo hinh vudng, ta cé:

EM_SBEM_BM_EZSDFP _Q

EN S,, BN DA S,  FA

Két hop v6i MN // AP , theo bd dé hinh thang
Suy ra BD, AN, PM dbng quy.
Bai 14.

a) Ta co: E/B\Czﬁ

(Cung bu véi goc KBC); \

ACD = ECB =90° P :
= AACD «» AECB (g-g)

pC_ac

= = DC.CE=AC.BC.
BC EC

3a 3a’ L

a.
45

lBC.DE = S nho nhat khi va chi khi DE nhé nhat.

ABDE

b) S

ABDE —
2

2
Taco: DE=DC+EC22VDC.EC =2 3% = a\/g (Theo chting minh phan a)



a3

Diu "="< DC=EC = =

302\/5 a\/g
8

= S( nho nhit bing khi D thugc tia Cx sao cho CD = -

BDE)

¢) Goi giao diém ctia duong tron duong kinh DE véi duong thang AC 1a M, N (M nam giita A va B) =
M, N dbi ximg qua DE.

Ta co6: AAKB «» AACD (g—g):A—K:A—B:AK.AD:AC.AB (1)
AC AD
AAKM «» AAND (g-g) = AK _AM = AK.AD = AM AN 2)
AN AD
a2

Tir (1) va (2) suy ra AM.AN = AC.AB ==~

2

:%:(AC—MC)(AC+NC) = AC>—~MC? (Do MC = NC)

2
— MC? :%:MC:NC:G;

= M, N 14 hai diém c6 dinh.

Viay duong tron duong kinh DE ludn ¢6 day cung MN ¢ dinh.

C.TRAC NGHIEM REN LUYEN PHAN XA

Cau 1. Cho tir giac ABCD ndi tiép duong tron (O) (hinh 1). Chon khang dinh

sai?
i’
/"7:‘-?;:\
V4 // |\ B
/7 AN\
I," // \ A
D‘<\_7_'__‘.— \' ___:\%E
\ e . 0 \ /
.\'\ \\“\ \ / /
N
ey
A. BDC = BAC . B. ABC +ADC =180°. C. DCB = BAz. D. BCA = BAzx.

Cau 2. Cho ttr giac ABCDnbi tiép. Chon céu sai.

— —_—

A. BAD + BCD =180". B. ABD = ACD. C.A+B+C+D=360". D. ADB = DAC .

Cau 3. Tir gidc & hinh nao dudi day 1a tr giac noi tiép?



Hinh 2 Hioh 3
A
/\ A B
D B
50!
/ Du
C Hinh 5
Hinh 4
A. Hinh 2. B. Hinh 3. C. Hinh4. D. Hinh5.

Cau 4. Cho nira duong tron (O; R) duong kinh BC'. Ly diém A trén tia d6i cua tia BC . Ké tiép tuyén
AF, Bz clanira duong tron (0) (véi F 1a tiép diém). Tia AF cat tia Bz cua nira duong tron tai D .
Khi d6 tir giac OBDF 1a:

A. Hinh thang. B. T gidc ndi tiép.  C. Hinh thang cAn.  D. Hinh binh hanh.

Céau 5. Cho tam giac ABC vuodng tai A duong cao AH .Ké HE vuodng goc voi AB tai E.ké HF
vuong goc voi AC tai F'. Chon cau dang.

A. TG giac BEFC' 1a tr giac ni tiép. B. Tir gidc BEFC' khong noi tiép.

C. Tt giac AFHE 1a hinh vuong. D. Tt gidac AFHE khong ndi tiép.

—_—

Cau 6. Tt giac ABCD noi tiép duong tron c6 hai canh déi AB va CD cét nhau tai M va BAD = 70°

thi BCM = ?

A. 110°. B. 30°. C. 70" D. 55°.

Cau 7. Cho duong tron (O) dudong kinh AB . Goi H 1a diém nam giita O va B . Ké day CD vudng goc
v6i AB tai H.trén cung nho AC lay diém E ké CK vudng goc AE tai K. Puong thing DE cit
CK tai F' . Chon ciu ding?

A. AHCK 1a tir giac noi tiép. B. AHCK khong ndi tiép duong tron.
C. EAO = HCK. D. AHAB = AD.BD.

Cau 8. Cho diém A ndm ngoai dudng tron (O) qua A keé hai tiép tuyén AB va AC véi duong tron (
B,C latiép diém). Chon dap an diing:

A. Tt giac ABOC 1a hinh thoi. B. T giac ABOC ni tiép.

C. Tir giac ABOC khong noi tiép. D. Tt giac ABOC 1a hinh binh hanh.

Cau 9. Cho hinh v€ dudi day.



Khi d6 ménh dé ding 1a?

— — —

A. ABC =80°. B. ABC =90". C. ABC =100". D. ABC =110".
Cau 10. Cho hinh vé€ du¢i day

S6 do goc BAD la:

— e —_

A. BAD = 80°. B. BAD = 75", C. BAD = 65". D. BAD =60°.
Cau 11. Cho hinh vé dudi day.

Chon cau dung:

o — o — —

A. ABC = 80°. B. ABC =90°. C. ABC =110°. D. ABC =100".
Cau 12. Cho hinh v€ dudi day

Sb do goc BAD la:

—_ — —

A. BAD = 55°. B. BAD = 75°. C. BAD = 65°. D. BAD = 60°.



Ciu 13. Cho ABCD cin tai A c6 BAC = 120°, trén nira mit phing b BC' khong chira dinh A, 1y
D sao cho BCD 1a tam giac déu. Khi d6
A. AACD can. B. ABDC noitiép. C. ABDC hinh thang. D. ABDC' hinh vuong.

Céu 14. Cho AABC cantai A ¢o BAC = 130°. Trén nira mit phing b BC khéng chira dinh A, ké
Bz 1 BA;Cz L CA. chon dap an sai.

o

A. ABCD can. B. ABDC nbi tiép. C. ABDC 1a hinh thoi. D. BDC = 50°.
Cau 15. Cho tam giac nhon ABC ndi tiép duong tron (0). M 1a diém thudc cung nho AC (cung CM
bé hon cung AM ). V& MH vudng goc véi BC' tai H, v& MI vudng goc véi AC tai I. Chon ciu

ding:

A. MIHC' 1a hinh ch@r nhat. B. MIHC' 1a hinh vuong.

C. MIHC khong 1a tir gidc noi tiép. D. MIHC la ti gi4c ndi tiép.

Céu 16. Cho hinh binh hanh. Puong tron di qua ba dinh cit duong thang tai. Khi do.
A. ABCP lahinh thang can. B. AP =AD

C. AP =BC D.Ca A,B,C déu dung.

Cau 17. Cho dudng tron (O) duong kinh AB. Goi H 1a diém nam giita O

va B. Kéday CD vudng goc voi AB tai H. Trén cung nho AC liy

diém E, ké CK | AF tai K. Puongthang DE cit CK tai F.

Tu giac AHCK 1a:

A. Tt giac noi tiép. B. Hinh binh hanh. C. Hinh thang. D. Hinh thoi.

Cau 18. Cho dudng tron (O) duong kinh AB. Goi H 1a diém nam giita O

va B. Kéday CD vudng goc v6i AB tai H. Trén cung nho AC lay

diém E, ké CK L AE tai K. Puongthing DE cit CK tai F .

Tich AH.AB bang:

A. 4A0°. B. AD.BD. C. BD*. D. AD*.

Cau 19. Cho duodng tron (0O) duong kinh AB. Goi H la diém nam giita O

va B. Kéday CD vuong goc v6i AB tai H . Trén cungnhd AC lay

diém E, ké CK L AE tai K. Puongthing DE cit CK tai F .

Tam giac ACF la tam giac.

A.Cantai F B. Can tai C C.Cantai A D. béu

Cau 20. Cho AABC vudng & A. Trén canh AC lay diém M va vé duong tron dudng kinh MC'. Ké
BM cét duong tron tai D . Puong thing DA cét duong tron tai S . Chon déap an sai trong cac dap an

sau:

A. Tt giac ABCD noi tiép. B. ABD = ACD,



C. CA 1a phan giac cua SCB . D. Tt gidc ABCS ndi tiép.
Cau 21. Trén cac canh BC,CD cua hinh vuong ABCD ta ly lan luot cac

o

diém M,NM,N sao cho MAN = 45°. Puong thang BD cit cac duong
thang AM, AN tuong tng tai cac diém P,Q.

L. Tir giac ABMQ ndi tiép; 11 tir giac ADNP noi tiép. Chon két luan ding.
A.Ca (I) va (IT)déu dung. B. Chi (I)dung.

C. Chi (II)dung. D. Ca (I)va (II)déu sai.

Céu 22. Trén cac canh BC,CD cua hinh vuéng ABCD ta lay lan luot cac

diém M,N sao cho MAN = 45" . Puong thang BD cit cac duong

thing AM, AN tuong tmg tai cac diém P,Q

Niam diém nao sau day cung thudc mot dudng tron?

A. P,Q,N,M,B. B. P,Q,N,C, M . C. P,Q,N,C,D. D. P,A/N,C,M .

Cau 23. Cho dudng tron (O) duong kinh AB . Goi I 1a trung diém ciia OA . Day CD vudng goc véi
AB tai I.Lay K tuy ¥ trén cung BC nho, AK cit CD tai H.Khing dinh nao dung?

A. Tt giac BIHK ndi tiép. B. Tir giac BIHK khong noi tiép.

C. Tt giac BIHK 14 hinh chir nhat. D. Cac dap an trén déu sai.

Cau 24. Cho tam giac nhon ABC ngi tiép duong tron (0), cac duong cao

AD,BE,CF(D € BC;E € AC;F € AB) catnhau tai H.khid6 ta co:

A. BH.BE = BC.BD. B. CHCF =CD.CB. C. A,B déudiung. D. A, B déu sai.
Cau 25. Cho tam giac ABC vuédng tai A va B diém nidm gitra A va B . Pudng tron duong kinh BD
cit BC tai E . cac duong thing CD, AE lan lugt cit dudng tron tai cac diém thirhai la F' va G . Khi
do, két luan khong ding la:

A. AABC «» AEBD B. Tt gisac ADEC 14 tir giac ni tiép.

C. T gidc AFBC khong 1a tir giac ndi tiép. D. Céc duong thing AC,DE va BF dong quy.
Cau 26. Cho ttr gisc ABCD ndi tiép (0). M 1a diém chinh giita cung AB . N6i M véi D, M véi C
cit AB lanluot & E va P . Trong cac khing dinh sau, khang dinh nao ding?

A. T giac PEDC' noi tiép. B. Tt giac PEDC' khong nbi tiép.

C. Tam giac MDC déu. D. Céc cu trén déu sai.

Cau 27. Cho nira (0) duong kinh AB. Lay M € OA(M = O,A).Qua M vé& duong thang d vudng goc
v6i AB. Trén d lay N sao cho ON > R.Nbi NB cit (0) tai C . Ké tiép tuyén NE véi (0) (E la
tiép diém, E va A cung thudc nira mit phiang bo d) va F' 1a giao diém ciia EC va dudng tron (0) .
Chon

khang dinh sai?



A. Bén diém O,E,M,N cung thudc mot duong tron. B. NE? = NC.NB

C. NEH = NME (H 14 giao diém cia AC va d). D. NFO < 90°.

Cau 28. Cho nira duong tron tim O, duong kinh AB = 2R . Puong thang qua O vudng goc AB cit
cung AB tai C . Goi E latrung diém BC. AFE citnia

duong tron O tai F . Puong thang qua C' va vudng goc AF tai G cit AB tai

H . Khi d6 goc OGH c6 s6 do la:

A. 45°. B. 60°. C. 90°. D. 120°.

Cau 29. Cho hinh vé&, khi d6 dap an ding la:

—

A. ADC =70°.  B. ADC — 80°. C. ADC =75".  D. ADC = 60°.

e —

Cau 30. Cho tam giac ABC' can tai A noi tiép duong tron (O) va

~

A=0(0<d<90°.Goi M la mot diém tiy y trén cung nho AC vé tia Br

vudng goc voi AM cattia CM tai D . S6 do goc BDM la:

A.AMD:% B.ngo"+% c.@:%%@.n.@:%“-%

Cau 31. Cho tam giac ABC' vuéng tai A. Piém E di dong trén canh AB. Qua B v& mot duong thing

o —

vuong goc voi CE tai D va cit tia CA tai H.Biét BCA=30". So d6 ADH la:

A. 30°. B. 150°. C. 60°. D. 90°.

Cau 32. Tir giac ABCD noi tiép (0) . Hai duong chéo AC va BD cit nhau tai I. V& dudng tron ngoai
tiép tam giac ABI . Tiép tuyén cta dudng tron nay tai I cat AD va BC lan lugt M va N . Chon cau
sai:

A. MN /] DC. B. Tt giac ABNM ndi tiép.

C. Tir giac MICD nbi tiép. D. Tt giac INCD 14 hinh thang.

Cau 33. Cho tir gidc ABCD nbi tiép duong tron tim O béan kinh bang « . Biét rang AC L BD . Khi d6
dé AB + CD dat gia tri 16n nhat thi.

A. AC=AB. B. AC=BD. C. DB=AB. D. Khéng c6 dap an nao dung.



Ciau 34. Cho tam giac ABC' khong can, noi tiép duong tron (0), BD la dudng phan giac cua goc

ABC . Budng thang BD cit dudng tron (O) tai diém tht hai la E . Duong tron (0,) duong kinh DE
cit duong tron (O) tai diém thir hai 1a F . Khi d6 duong thang ddi xtimg véi duong thang BF qua duong
thang BD cit AC tai N thi:

A. AN = NC. B. AD = DN . C. AN =2NC'. D. 2AN = NC'.
HUONG DAN

Cau 1. Pap an D.

Vi tir giac ABCD 1a tr giac ndi tiép nén ﬁ)\C = 54\0 (hai gbc ndi tiép cung chan cung BC)
ABC + ADC = 180° (tong hai goc ddi bang 180°)

DCB = BAz (gbc ngoai tai mot dinh bang goc trong tai dinh dbi véi dinh do).
Cau 2. Pap an D.

—_—

+) BAD + BCD = 180° (tong hai goc ddi)

+) A/BT) = A/C?) (hai gbc ndi tiép cung chan cung AD)

+) A+ B+C+D=360" (téng 4 goc trong tir giac).

Cau 3. Pap an C.

Hinh 2 saivi A+ C =115° +75° = 190" = 180"

Hinh 3 saivi €'+ B = 92" +85° = 177" = 180",

Hinh 5 saivi D+ B = 50° 4+ 50° = 100° = 180"

Hinh 4 dGng vi tr gidc nay ¢6 4 dinh cung thudc mot duong tron.
Cau 4. Dap an B.

D

F o] [

o —

Tacd DBO = 90° va DFO = 90° ( tinh chét tiép tuyén).

—

T gidc OBDF ¢6 DBO + DFO = 90" 4 90° = 180" nén ndi tiép dugc trong mot duong tron.



Cau 5. Dap an A.

Xét tir gibe AEHF c6: A=E=F =90°
= T giac AEHF 1a hinh chir nhat (dhnb).
= Tu giac AEHF 1a tir giac noi tiép (co tong hai goc ddi dién bang 180")

—_—

= AFFE = AHFE (hai goc cung nhin doan AE).
AHE = ABH (cung phuy Iﬁ)

—

— AFE = ABC (= AHE) Xét &t gidc BEFC co: AFE 13 gbc ngodi tai dinh F

vi AFE = ABC (cmt). = BEFC ndi tiép (d4u hiéu nhan bidt).

Cau 6. Pap an C.

—_—

Tt gidc ABCD ndi tiép nén c6: DAB + BCD = 180° = BCD = 180° — 70° = 110°

— —

Ma BCD + BCM = 180" (kébu) = BCM = 180" —110" = 70°.
Cau 7. Dap an A.

Co AHC = 90° (CD vudng goc AB); AKC = 90° (AK vudng goc CF)

e —

= AHC 4+ AKC = 180" = tir giac AHCK ndi tiép = phuong an A ding, B sai.



. BAO + HCK = 180" (hai gbc déi dién=> phuong én C sai.

Xét tam gidc vuong ADB ¢6 AH.AB = AD’ (hé thirc lugng trong tam giac vudng) nén phuong an D
sai.

Cau 8. Pap an B.

A

Ta c6 AB va AC 12 hai tiép tuyén cit nhau= AB = AC (tinh chat hai tiép tuyén cit nhau)

AB = AC (cmt)

Xeét tir giac ABOC co: 0B =0C (= R)

= tlr gidc ABOC chua la hinh thoi va khong 1a hinh binh

hanh=- dap an A, D sai.
C6 ABO = 90" (do AB la tiép tuyén cua (O))
ACO = 90° (do AC 1a tiép tuyén cua (O))

= ABO + AC0 =180" = (1 giac ABOC ndi tiép (dhnb).
Cau 9. Pap an C.

Tac6 BCE = DCF (hai goc dbi dinh). Pat = = BCE = DCF

Theo tinh chét goc ngoai tam giac ta c6: ABC = z 4 40°(1); ADC = z + 20° (2)

Lai c6 ABC + ADC =180° (3) (hai goc ddi dién ctia tir gidc ndi tiép).

Tu (1);(2) va (3) tanhan (z +40°) + (v +20°) = 180° = z = 60"

T (1) tacé ABC = 60" + 40° =100°.
Cau 10. Pap an D.

— -

Tacdé BCE = DCF (hai goc ddi dinh). Pit = BCE = DCF

Theo tinh chat goc ngoai tam giac ta c6: ABC = z + 40" (1); ADC = x + 20°(2)

Lai c6 ABC + ADC = 180" (3) (hai goc d6i dién cua tir giac noi tiép).

Tur (1);(2) va (3) ta nhan duge (z + 40°) + (z +20°) = 180° = z = 60° = BCE = 60" .

o —

Do BCD,BCE 1 hai goc k& b nén BCD +BCE — 180° = BCD — 180° — 60° = 120°

—_—

Ta lai c6 BAD,BCD 1a hai goc dbi dién cua tir giac ndi tiép nén



BAD +BCD = 180" = BAD = 180" — 120" = 60"

Cau 11. Pap an D.

Ta 6 BOE = DCF (hai goc d6i dinh).

—_ -

Dit + = BCE = DCF

Theo tinh chét goc ngoai tam gidc ta c6: ABC = z +45°(1); ADC = z + 25" (2)

Lai co6 ABC + ADC = 180" (3) (hai goc ddi dién cua tir giac ndi tiép).

Tur (1);(2) va (3) ta nhan duge (z + 45") + (z +25") = 180" = z = 55".

T (1) tacd ABC =55" + 45" =100°.
Cau 12. Pap an A.

Tacdé BCE = DCF (hai goc dbi dinh).

Pit « = BCE = DCF

ABC =z + 45" (1)
ADC =z +25°(2)

Theo tinh chat goc ngoai tam giac ta c6:

—_—

Lai co6 ABC + ADC = 180" (3) (hai goc ddi dién cua tir giac ndi tiép).

Tur (1);(2) va (3) ta nhan duge (z + 45°) + (z + 25°) = 180° = z = 55° = BCE = 55"

Do BCD,BCE 1 hai goc k& bii nén

—

BCD +BCE = 180° = BCD = 180" — 55" = 125°

—_—

Ta lai c6 BAD,BCD 1a hai goc ddi dién cua tir gidc noi tiép nén

—_—

BAD +BCD = 180" = BAD = 180" — 125’ = 55"

Cau 13. Pap 4n B.

D

—

Tacé ABCD la tam gidc déunén DOB = 60° (1). Mat khic AABC' 14 tam giac can tai A

¢6 BAC =120° hon nira tong ba goc trong mot tam giac bang 180° nén ta nhan duoc



ACB —ABXC _—
S — ACB =30 (2)

ACB + ABC + BAC = 180"

Tur (1) va (2) tac6 DCA = DCB + BCA = 60° + 30° = 90° (3)

—

Chung minh twong tu ta c6 ABD = 90° (4)

—

Tur (3) va (4) tanhan duge ABD + DCA = 90" + 90" = 180"
Vay ti gidc ABDC' 1a ttr giac noi tiép.
Cau 14. Pap an C.

—_— —_—

Theo d& bai tac6 ABD = ACD = 90° = ABD + ACD = 90° + 90° = 180° ma hai gbc ABD; ACD
& vi tri @i nhau nén tr giac ABDC' 14 tir giac ndi tiép nén dap 4n B ding.

— —

+Laicd AABC cantai A ¢6 BAC =130° = ABC = ACB =

180" — 130 _ 950

—_—

+Taco BDC + ABC =90° = BDC = 90° —25° = 65°

Va BOD + ACB = 90° = BCD = 90° — 25° = 65°
Tur @6 suy ra tam giac BCD can tai D nén dap an A dang.

—_ -

+ Xét tir giac ABDC' ndi tiép nén BAC + BDC = 180° < BDC = 180° — BAC = 180° —130° = 50°
nén D dung.

Ta chua du diéu kién dé suy ra tr gidc ABDC' 1a hinh thoi nén C sai.

Cau 15. Pap an D.

Xét tir gide IMHC ta c6: MIC = 90" (MI vuéng goe véi AC); MHC = 90° (MH vudng goc voi
BC)



o —

= MIC + MHC =180° = tir giac IMHC' nbi tiép (dhnb).
Va tt giac IMHC' chua du diéu kién dé 13 hinh chit nhat va hinh vuong.
Cau 16. Dap an D.

c P

— -

Do tir giac ABCP ndi tiép (vi c6 4 dinh cing thudc duong tron) va BAP,BCP 1a cac goc ddi nén

BAP + BCP =180° (1)

Do ABCD 1a hinh binh hanhnén CD / /AB suyra

ABC + BCP =180 (2)

—_—

Tu (1) va (2) tanhan dugc BAP = ABC.
Mat khac CP / /AB nén ABCP la hinh thang can. Pap an A dang.
T d6 tasuy ra AP = BC'(3) (Péap an C dang)

Do BC = AD (vi ABCD 14 hinh binh hanh) (4)
Tu (3) va (4) tasuyra AP = AD. Dap an B dung.
Vay ca ba dap an A, B,C déu dung.

Cau 17. DPap an A.

Tt gide AHCK ¢6 AHC =90°(AB L CD); AKC = 90° (AK L FC)

—

nén AHC + AKC =180° = T giac AHCK ndi tiép.
Cau 18. DPap an D.




Xét tam giac ADB ¢6 ADB = 90° (goc ndi tiép chan nira duong tron) = AADB vudng tai D
Do d6 AD*> = AH.AB (hé thitc lugng trong tam giac vudng)

Ma AD = BD;AD < AB nén phuong an A, B, C sai.

Cau 19. Pap an C.

Xét (0) ¢6 EAC = EDC (hai géc néi tiép cting chin mot cung)

o —

Xét tir giac ndi tigp AHCK ¢6 KAC = KHC nén EDC = KHC(= KAC) ma hai goc 6 vi tri dong vi
nén KH / /ED

Xét tam gidc CFD ¢6 KH //ED ma H latrung diém ciia DC

(do AB 1 DC)nén K la trung diém cua CF

Xét tam gidc ACF ¢6 AK vira la duong trung tuyén vira 1a duong cao nén AACF cantai A.
Cau 20. Pap an D.

D
S

— e

+) Ta c6: MDC' 14 gbc ndi tiép chin nira duong tron duong kinh MC' = MDC = 90° (tinh chat goc
ndi tiép).

Xét tir giac ABCD ta co:

Goc BAC vagoc BDC' cung nhin doan BC' duéi goc 90°.

= ABCD Il tir giac noi tiép (dhnb) = phuong an A ding.

—

+) Xét tr giac ABCD ndi tiép tac6 ABD = ACD (cung nhin doan AD = phuong 4n B ding.




+) Xét duong tron duong kinh MC' ta co 4 diém M,C,D,S cung thugc duong tron.

= TG giac MCSD 1a tir giac ndi tiép.

= ADM = @ (goc ngoai tai 1 dinh bang goc trong tai dinh déi dién). (1)

—

Vi tir gidc ABCD ndi tiép (cmt) = ACB = ADB (cing nhin doanAB ) (2)

—

Tir (1)va (2) = BCA= ACS (= ADB)

Hay CA la phén giac cia SCB = phuong an C dlng.

+) Gia str ttr giac ABCS 1a tir giac noi tiép = ASB = BCA (hai goc cing nhin doan AB).

Ma ACB = BDA; BAD = BSA (xéttrong duong tron duong kinh CM )

—

= ASB = BCA = ti gidac ABCS khéng 1a tir giac noi tiép
Cau 21. Pap an A.

" ‘
/

\ A
X/ |
AN
k¥ lc

Xét hinh vuong ABCD c6 DBC = BDC — 45° (tinh chét)

Xét tu giac ABM@Q) c6 QAM = Q/BTJ = 45° ma hai dinh A va B cung nhin doan thang MQ

nén ABMQ 1att gidc noi tiép.

Xét tir giac APND c¢6 PAN = PDN = 45° ma hai dinh A va D cing nhin doan thing PN
nén APND 1a tt giac ndi tiép.
Cau 22. Pap 4n B.

A B

- -
‘T/-/«‘M
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DL 4L\\\_I. _!C
Tir két qua ciu trudce ta suy ra ADP = ANP = 45°, QAM = QBM = 45"
= NP | AM,MQ@Q L AN Tap hop cac diém P,Q,C nhin doan MN dudi mot

goc vuong, nén cac diém nay nam trén duong tron duong kinh MN .

Cau 23. Pap an A.



—_

Ta cd: AKB 1a goc ni tiép chan nira duong tron (0) = AKB = 90°(t / ¢). Xét ta giac HKBI ta c

HKB = 90° —
— = HKB + HIB = 180°
HIB =90° (doCD L. AB ={1}) L o
= Tu giac BKHI 1a tir giac noi tiép
(dhnb) = phuong 4n A diung, phuong an B sai.
Lai c6 KBA < 90° do AAKB vuongtai K = KBIH khong 1a hinh chit nhat.
= phuong éan C sai.
Cau 24. Pap an C.

—

Do AD,BE 1a cac duong cao nén HDC = HEC = 90".
Do d6 HDC + HEC = 90° +90° = 180°. Vay tir giac DCEH 1a tir giac ndi tiép.

—_—

Céc goc HED,HCD cung chin cung HD nén

HED =HCD (1). Xét hai tam gidc ABDE, ABHC c6
HED =HCD (theo (1) ) va gbc EBC chung.

Do d6 ABDE ~ ABHC'. Tu d6 ta nhan dugc % _BE = BH.BE = BC.BD. Dap an A ding.

BC
Chirng minh tuong tu ta c6 CH.CF = CD.CB. Pap an B dung.
Cau 25. Pap an C.



—

+) Xét duong tron duong kinh BD ¢6 goc BED 1a goc ndi tiép chan nira duong tron = BED = 90",

—

Xét AABC va ABED tacod: DBE chung va DEC + DAC = 90° +90° = 180" = phuong 4n A

dang.

—_—

+) Xét tir gidke ADEC' ¢6: DEC + DAC = 90" +90° = 180°

= TG giac ADEC 14 tir giac noi tiép (dhnb)= Dap an B dung.

+) Chung minh tuong tu ta dugc t giac AFBC' 14 tir gidc ndi tiép = phuong an C sai.

+) Goi giao diém ciia BF va AC 1a H.

Xét tam giac BHC' c¢6 hai dudng cao CF va BA citnhautai D = D la tryc tim cta tam giac BHC
Ma DE | AB = DE la duong cao cia tam giac BHC hay H,E,D thang hang.

= DE,AC va BF dong quy tai H = phuong 4n D dung.

Ciau 26. Dap an A.

Theo dé bai ta c6: M 1a diém chinh giita cung AB nén AM = MB
Xét duong tron (O) co:

—_— 1 I/

+) MCD 1a goc néi tiép chan cung DM = MCD = %sdDM. (1)

J———

+) AED 1a goc c6 dinh nim trong dudng tron chin cung MB va cung AD
= MCD = %[sdAD + deB] = %[sdAD + deA] = %sdDM (2)

Tir (1) va (2) = MCD = AED = %sdDM.

—

Xét tir gidc DEPC ¢6: MCD = AED (emt) = PEDC ni tiép (goc ngoai cia mot dinh bang goc trong

cua dinh doi dién).



Cau 27. Pap an D.

+) Vi NEO = NMO = 90° = NEMO 1a t& giac ndi tiép nén bon diém O, E, M, N cung thudc mot
duong tron

= Phuong 4n A dung.

+) NEC = CBE = 1 & do cung CE = ANEC « ANBE(g — g) = NE_NC

2 NB NE

= NB.NC = NE* = Phuong 4n B dling.

NC NH
+) Hai tam giac vudbng ANCH «» ANMB(g — ¢) = —— = ——
) g g (9—9) N~ NG
N—C = ﬂ = NC.NB = NH.NM
NM NB

—

Tu d6 ANEH <> ANME(c — g —¢) = NEH = EMN = Phuong an C dlng.

— o —

+) EMN = EON (t& gidc NEMO néi tiép) = NEH = NOE
Ma goc ENO phu v6i goc EON nén goc EON ciing phu v6i goc NEH = EH 1 NO
= AOQOEF canc6 ON la phan giac

= EON = NOF = NEF = NOF nén ti gisc NEOF ndi tiép

= ]VF\O =180° — ]VE\O = 90° = Phuong an D sai.
Cau 28. Dap an A.

— -

Theo gia thiéttaco OC L AB,CG L AG néntasuyra AOC = AGC = 90".
Noi cach khac O,G cung nhin AC dudi mot goc vuong.

Do d6 tir giac ACGO noi tiép dudng tron dudng kinh AC' nén OGA = OCA.



—

Ma AOAC vuodng can tai O nén OCA = 45" Suy ra OGA = 45°. Talai c6

OGH + OGA = HGA = AGC = 90° = OGH = 90° — OGA = 90° — 45" — 45"

Do d6 OGH = 45°.
Cau 29. Pap 4n B.

Do tir gidc ABCD ni tiép dudng tron tim O, nén ta co

CAD = CBD (cing chin cung CD).
Do d6 ta c6 CAD = 40°. Tong ba goc trong mot tam giac bang 180°

—_—

Nén: CAD + ACD + ADC — 180"

e

— ADC = 180" — (CAD + ACD) = 180" — (40" + 60°) = 80".
Cau 30. Pap an A.

180° — A 180" —9
2
Ta c6 tir gidc AMCB 1a tir giac ndi tiép (4 diém A, M, B,C cing thugc(0)).

0

Xét tam gidc ABC cin tai A va A=60"= B=C = = 90" —5

;»AM0=1800—@:180“—[90“—§]=900 +§:M:@:900—§
(tinh chat t&r gidc noi tiép).
Goi I 14 giao diém cia AM vaBD = ADMI vudng tail .

= BDM = 90" — AMD = 90° _[900 _g] - g.

Cau 31. Dap an A.

Xét tir gidc ACBD ta c6: BAC = BDC = 90” va cung nhin doan BC.
= Tu gidc ACBD la tir giac noi tiép (dhnb).



= BDA + BCA = 180°

& BDA = 180" — BCA = 180° — 30" = 150"

Co goc HDA vi BDA ké bunén HDA — 180° — BDA = 30°.
Cau 32. Pap an C.

Xét dudng tron ngoai tiép tam giac ABI ta c6: BAI 1a goc ndi tiép chan cung BI .

BIN 14 goc tao boi tia tiép tuyén va dy cung chin cung BI .

—_—

= BAI = BIN (gbc noi tiép va goc tao boi tia tiép tuyén va ddy cung cung chin cung BI ).

Xét duong tron (0) ta co: BDC = BAC (hai goc noi tiép cung chan cung BC').

—

= BIN = BDC(= BAC) Lai c6 hai goc nay & vi tri dong vi

= IN / /CD hay MN / /CD (dpem). _ dap 4n A ding

+) Xét tir gide ABNM ta co: BAI = BIN(emt) = tit gide ABNM 1 tir gide noi tiép (goc ngodi tai 1
dinh bang goc trong tai dinh di dién).

= DPép an B ding.

+)Tacé: IN / /CD (cmt) = INCD la hinh thang = dap an D dung.

Cau 33. Pap 4n B.

V& duong kinh CE  cta duong tron (O)

—

Taco EAC = 90°,EDC = 90° (goc ndi tiép chan duong kinh EC ).
T dotaco AE L AC. Mit khac theo gia thiét AC L BD. Kéo theo AE / /BD. Vay AEDB la hinh

thang.



Do hinh thang AEDB ndi tiép (O) nén néi phai 1a hinh thang can.

Kéo theo AB = DFE (céc canh bén hinh thang can).

T do tacd AB* + CD* = DE* + DC* = EC? = (2a)’ = 4a” (do AEDC vuéng tai D).
Ap dung bt dang thirc Co-si cho (AB?, BD?) ta co

AB* + BD* > 2ABCD = 2(AB* + BD*) > AB’ + BD* +2AB.CD

= (AB + CD)’.

Kéo theo (AB + CDY* < 2(4a?) = 8a* = AB + D < 2.

Ding thirc xay ra khi va chi khi AB = CD.

—

Xét tam giac AABI, ADCI ¢6 AB =CD, ABD = ACD (gbc noi tiép cing chan cung AD),

BAC = DCB (géc noi tiép cung chan cung BC). Do d6 AABI = ADCI(g.c.q.) Kéo
theo Al = ID,IB = IC.

Suyra AC = Al +1IC = 1D+ IB = BD.
Ciau 34. Dap an A.

B = "F
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Goi M 1a trung diém cia AC. Do E 1a diém chinh giita cung AC nén EM 1 AC.

Do d6 EM di qua tdm ctia duong tron (0). Gia sir rang DFE = 90°, nén

Cﬁ = 90", hay GE 1a duong kinh cta (0). Suyra G,M,E thing hang.

—

Vivay GBE = 90°, ma GMD = 90"

Kéo theo tir gidc BDMG 1 tir giac noi tiép duong tron dudng kinh GD.

—

Viviay MBD = DGM = FGE (1) (cung chin cung DM)

—

Lai c6 t gidc BFEG 1a ti giac noi tiép nén FBE = FGE (2) ( cing chin cung FE).

Tir (1) va (2) tasuy ra MBD = FBE. Do &6 BF va BM @b6i xtimg nhau qua BD. Viviy M = N
hay N 1a trung diém cia AC nén AN = NC.

D.PHIEU BAI TAP TU LUYEN

Bai 1: Cho hai dudng tron (0) va (0') cit nhau tai A va B. V& cac duong kinh AC va AD



a) Chimg minh rang B,C,D thang hang

b) Puong thing d di dong qua A cit (0),(0') lan luot tai E,F (E,F khac A, A nam giita E,F)
1) Chimg minh rang ABEF «» AACD

2) Xéc dinh vi tri d dé chu vi tam giac BEF 16n nhat, dién tich tam giac BEF 16n nhat.

Bai 2: AB,BC,CA 1a ba diy cung cta dudng tron (O). Tir trung diém M ciia cung AB ta v& day

MN || BC . Goi S la giao diém ciia MN va AC.

Chung minh rang SM = SC va SN = SA.

Bai 3: Cho duong tron (0), hai dudng kinh AB, CD vudng gbc nhau. M 1a diém trén cung AC, tiép

tuyén tai M cat CD tai E.

—

Ching minh rang MED = 2MBA.

Bai 4: Cho diém A ¢ ngoai duong tron (0;R). V& cac cat tuyén ABC, ADE dén dudng tron
(B,C,D,E €(0))

Chimg minh ring AB.AC = AD.AE = OA® — R?

Bai 5: Cho diém A nim trong duong tron (O;R) (A khac O). BC,DE 1a hai diy cung qua A.
Chimg minh ring: ABAC = AD.AE = R* — OA®

Bai 6: Cho tam giac nhon ABC ndi tiép duong tron (O; R) c6 duong cao AH va duong phan giac AD
cit duong tron (0) & E. V& dudng kinh AF . I 1a tim duong tron ndi tiép tam giac ABC .

Chung minh rang:

AB _ BC _ AC

a) AHAB «» ACAF c) = =
sinC sinA sinB
b) S pe = % d) EB=EI = EC

¢) ABAC — DB.DC = AD’

Bai 7: Cho tam giac déu ABC noi tiép duong tron (O;R). M 1a diém nam trén cung nho BC . Trén doan
thang MA lay diém D sao cho MD = MB.

a) Chimg minh rang AMBD déu

b) Ching minh MA = MB + MC

c) Xac dinh vi tri diém M dé MA + MB + MC 16n nhat, nho nhat

Bai 8: Cho tam gidc ABC ndi tiép duong tron (O;R). D, E,F lan luot 1a chinh giita ctia cac cung
AB,BC,CA. DE va EF cit AB va AC lanlugt& M, N

Chting minh rang:

a) MN | BC

b) MN di qua tAm cua dudng tron ndi tiép tam giac ABC



Bai 9: Tir mot diém A & ngoai duong tron (0) ké cac tiép tuyén AB, AC tdi dudng tron (0). Qua diém
X thudc diy BC', ké dudng thing KL vudng goc XO. (K va L lan luot) ndm trén AB va AC).
Chimg minh KX = LX .

Bai 10: Trén canh CD cua hinh vuéng ABCD, ldy mét diém M , v& duong tron tim O dudng kinh AM .
Goi E la giao diém ctia duong tron tam (0’) dwong kinh CD . Hai dudng tron cat nhau tai diém th hai
N.Tia DN cit BC tai P.Chtng minh rang:

a) Badiém E,N,C thing hang

b) CA L MP

Bai 11: Cho duong tron (0), M la diém & ngoai (0), hai tiép tuyén MA va MB (A, B 1a hai tiép
tuyén), C' 1a mot diém trén duong tron tim M ban kinh MA va nam trong dudng tron (0). Céc tia AC
va BC cit dudng tron (0) lan luot tai E va D.

Chung minh ba diém D, 0, E thiang hang.

Bai 12: Cho tam giac déu ABC, duong cao AH . Trén canh BC léy modt diém M ha MP 1 AB va
MQ L AC.Goi O latrung diém ctia AM .

a) Chirng minh nam diém A, P,M,H,Q cung thudc mot duong tron

b) T gidc OPHQ 1a hinh gi? Ching minh.

c) Xéc dinh vi tri diém M trén BC dé PQ nho nhit.

Bai 13: Cho duong tron (0) va diém P cb dinh & bén trong duong tron (khic O ). Hai ddy AD va CD
thay d6i qua P va vudng goc v6i nhau. M va N lan luot 1a trung diém cua AD va BC .

Chutng minh rang: MN ludn di qua mot diém cb dinh.

Bai 14: Trén cac canh AB, BC cua tam gidc ABC dung ra phia ngoai tam giac cac hinh vuéng ACA A,
va BCB B,. Chung minh rang cac duong thing AB,AB,AB, ddng quy.

Bai 15: Cho nira duong tron tim O duong kinh AC, mot diy AB ¢ dinh, M 1a diém bat ky thudc cung
AB.Goi K latrung diém cua doan MB. T K ha KB 1L AM .

a) Chimg minh rang: khi M di dong trén AB thi duong thing KP ludn di qua mot diém c6 dinh.
b) Tim quy tich cac diém K khi M di dong trén cung AB.

HUONG DAN GIAI
Bai 1:
a) ABC = 90" (g6¢ ndi tiép chan nira dudng tron)

Suy ra B,C,D thang hang.

b) 1) Xét ABEF va AACD co:

d
A F
— AB L BC . ‘
Tuong tw c6 AB L BD v ))
"

BEF = ACD (hai gbc ndi tiép cung chian cung AB



cua duong tron (0))

BEF = A/CY) (hai gbc ndi tiép cung chan cung AB
cta duong tron (0'))

Do d6 ABEF «» AACD

2) * ABEF «» AACD

CV(BEF) _ BE
CV(ACD) AC

=

CV(ACD) .. CV(ACD)
Ac 7 AC
Do d6: CV(BEF) 16n nhét

= CV(BEF) = khong dbi

& BE 16n nhat

< BE la duong kinh ctua duong tron (O)

o —

= BAE=90"<d | AB tai A
Vay khi d vudng goc véi AB tai A thi chu vi tam gidc BEF 16n nhat.

S 2

* ABEF «» AACD = 2L = [ﬁ]
Son AC

S S .
=S, = AA(?Z .BE®, AACC‘Z khong doi

S, lonnhat < BE? 16n nhat
& BE 16n nhat

< BE la duong kinh ctua duong tron (O)

—

& BAE=90" < d 1 AB tai A
Vay khi d vudng goc voi AB tai A thi dién tich tam giac BEF 16n nhét.
Bai 2:

Ta co: MN || BC (gt) A
= MB = NC MmN

Ma AM = MB (gt) <O

Do do: AM:]VEV B\_/C

Suy ra: fTé’]\\/l = ]7]\—/1\0 (hai goc ndi tiép chin hai cung

bang nhau)

Do d6 ASMC cantai S = SM = SC
Chtng minh tuong tu cling c6 SN = SA.
Bai 3:

MBA 14 gbc noi tiép; MBA < 90°




— MBA = é@

= MAOA = 2@

Ma ]\7071 — MED (hai goc cung phu véi goc EOM )
Do d6: MED = 2MBA.

Bai 4:

Xét AACD va AABE ¢

CAD chung

1@ — AEB (Hai gbc ndi tiép chan cung BD)

Do d6 AACD «» AAEB ‘B

AC_ 4D a4
<7

“ 4w s N 5

= AB.AC = AD.AE /

OA cat duong tron (0) tai M,N (M nam giita O va A)

E
Chimg minh tuong tu trén c6: AB.AC = AM.AN
Ma AM.AN = (OA — MA).(OA + ON)
=(0OA—R)(OA+ R)=0A" - R’.
Bai 5:
Xét AACD va AAEB co: D
ACD = AEB (Hai gbc ndi tiép chan cung BD) B C
A

ACD = EAB (dbi dinh) 04
Do d6 AACD «~» AAEB

AC  AD E
=>——=—

AE AB N

= AB.AC = AD.AE

AO ciat duong tron (0) tai M, N (A nam giita O va M)
Chimg minh tuong tu trén c6: AB.AC = AM.AN

Ma AM.AN = (OM — OA).(ON + OA)
=(R—-0A)(R+0A) =R —0A.

Bai 6:

a) ACF = 90" (g6c ndi tiép chan nira duong tron)
Xét AHAB va ACAF co:

AHB = ACF(= 90") B

HBA = CFA (Hai goc ndi tiép chin cung AC)



Do d6 AHAB «» ACAF
b)  AHAB « ACAF

AB AH
22 24 F
AF AC
A — ABAC _ ABAC
AF 2R
5 —Lappo - ABACEC
2 4R

—

a) AACF vuong tai C',tacd: AC = AFsin AFC

AC = 2Rsin B (vi AFC = B)

AC oR
sin B
Chtrng minh tuong ty co: _BC _ 2R
sinC  sin 4

AC  BC _ AC

sinC sinA sinB

Do do:

b)  BAE = EAC = BEB = EC = EB = EC

Mat khac: BIE = BAI + BAI (BIE la gbéc ngoai cia tam giac ABI)

IBE = EBC' + CBI

IBE — EBC, ABI = CBI

—

Do d6: BIE = IBE = AEIB can tai E = EB = EI
Do d6: EB = EI = EC
c) Xét AABD va AAEC co:

—

BAD = EAC,ABD = AEC (Hai gbc ndi tiép ciing chin cung AC)
Do d6 AABD «» AAEC

= AB _ A—D:> ABAC = ADAE
AE AC

Xét ADAB va ADCE co:
ABD = CDE (dbi dinh)

—

DAB = DCE (Hai goc noi tiép ciing chin cung BE )
Do d6 ADAB «» ADCE

= AD _DB = DB.DC = AD.DE
DC DE

Do d6 AB.AC — DB.DC = AD.AE — AD.DE
= AD(AE — DE) = AD”.



Bai 7:

a)  ABMD = BCA =60

(Hai gbc noi tiép cung chin cung ;1})
AMBD cantai M (vi MB = MD) (gt)

Co BMD = 60° = AMBD déu

b) AMND déu = MB = BD = MD, MBD = 60"
Xét AMBC va ADBA co:

MB = BD,

BC = BA (AABC déu)

—

MBC = DBA(= 60° — ABC)

Do d6: AMBC = ADBA (c.g.c) = MC = DA
Taco: MA— MC = MD + DA = MA

c) MA = MB + MC

Do d6 MA+ MB + MC = 2MA

MA + MB + MC 16n nhat

& MA 16n nhét

< MA la duong kinh cua duong tron (0)

& M 14 trung diém ctia BC

Vay khi M 1a trung diém cia BC thi:

MA + MB + MC 16n nhét

Mit khéc, xét ba diém M, B,C ¢6: MB+ MC > BC

Do d6: MA+ MB + MC = 2(MB + MC) > 2BC , khong do6i

Diu “=" xay ra<> M = B hodc M = C

Vay khi M tring B hodc M = C thi MA + MB + MC nho nhat

Bai 8:
a)  AD=DB(gt) = AED = BED
Xét AFEAB c6 EM la dudong phan giac nén:

MA AFE

o= )

MB BE

Tuong ty: N—A:A—E 2)
NC CE

Ma BE = CE (vi BE = CE)(3)

MA  NA
Tu (1), 2)va3)cod: — =—
(1), @) va (3) et: 2o =12

(!

ée,\

P

B C



Xét AABC ¢6 Aj‘j—g . N—’é, theo dinh luat Ta-1ét ddo 6 MN || BC

b) Goi I 1a giao diém BF va CD taco I 1a tim duong tron ndi tiép tam gidc ABC .
AEBI cantai F c¢6 ED la duong phan giac nén la dudng trung truc ctia BI .

— MI = MB = AMBI cintai M = MIB = MBI

Ma MBI = IBC

Nén MIB = IBC = MI || BC

Tacd MI || BC,MN | BC = M,I,N thang hang.

Vay MN di qua tim dudng tron noi tiép tam giac ABC .
Bai 9:

—

Tacd: ABO =90 (AB la tiép tuyén cua (0)) va KXO = 90° (gt)

= X va B nam trén duong tron duong kinh OK

—

= OBX = OKX (gbc ndi tiép cung chin mot cung)
Chimg minh tuong tu:

OLX = OCX lai ¢6 AOBC cin (OB = OC)

., GBX = 60X \
Viy: @( = ﬁ

= AOKL canco OX la dudng cao ciing 1a dudng trung tuyén

Vay KX = LX .

Bai 10:

a) Ta cé D la giao diém thir nhat cta (0) va (O')

D@ thiy AEMD 1a hinh chir nhat va ED 1a duong kinh ciia (0)
. A E B

Nén END = 90° (gbc noi tiép chan nira cung duong tron) \ %
/1
Mit khac CD la dudng kinh cua (0') N\
\ |
‘ ’ \/ |

nén DNC = 90" (gbc ndi tiep chin nira dudng tron) Of >
\ I
— —_— , 7 N
= END + DNC = 180" hay ba diém ;A

/ \

. o"\!

E,N,C thang hang. D /\/‘\M C

Tacdo AEMD la hinh chir nhat
= AECM la hinh chir nhat

. EB=CM (1)

Xeét ACBE va ACDP cb6

BCE = CDP (hai gbéc cung phu voi goc DPC')
CB=DC;B=C =90 (gt)



Do d6: ACBE = ADCP (g.c.g)

= EB=CP (2)

Tu (1) va(2)

= CM = CP hay APCM can c6 CA la duong phan giac
= CA ciing ddng thoi 14 duong cao.

Vay CA L MP.

Bai 11:

Trong dudng tron (0) ta co: ABD = %Zb?)

Mat khac trong duong tron (M) co:

——

ABC =

%AM C (gbc ndi tiép bang nira goc ¢ tam cing

chin mot cung).

— AMC = AOD (1)

—

Tuong tu ta c6: BMC = BOE 2)
Do MA va MB 1a tiép tuyén cia (O) nén:

MAO = MBO = 90"
Hay MAO = MBO = 180°

—_—

= AMB + AOB = 180"

Hay AMC + BMC + AOB =180°  (3)

Tu (1), (2) va (3) tacod: AOD + BOE + AOB = 180°

Vay ba diém D, 0, E thang hang.

Bai 12:

a) Tacé:ﬁ:m:m:%”

= Badiém P,H,Q nam trén duong tron duong kinh AM hay nam diém A, P,M,H,P cung thudc mot
duong tron.

b) AAPM vuédng cb6 PO la dudng trung tuyén
= PO=A0= MO

AAQM cb QO la duong trung tuyén

= Q0 =A0=MO= PO=Q0

Trong AAHM vudng c6: HO 1a dudng trung tuyén
= HO=A0= MO




Tu d6: HO = PO
Do A, P,M,H cung thudc duong tron tam O .

—

Nén POH = 2PAH (goc ndi tiép bang nira goc & tam)

Ma PAH = 30° (AABC déu, AH la dudng cao nén vira 1a dudng phén giac)

—_

Do d6: POH =2.30" = 60’

APOH ¢6 PO = HO vi POH = 60

Nén APOH déu = PO = PH

Chtng minh tuong tu ta c6: AQOH déuva QO = QH
T gidc OPQH c6 cac canh lién tiép bang nhau

OP = PH = HQ = QO nén la hinh thoi.

c) N6i P va Q ta co:

PQ L OH taiKvéKP:KQ:PTQ

KO:KHfOH

== (Do tinh chat dudng chéo hinh thoi)

APKO vudng theo dinh li Py-ta-go ta co:

2 2
PK* = PO* — K0* = | AM| _|AM
2 4
L - L = 3 e
4 16 16

= PK :T?’AM = PQ:%AM 273,41{ khong doi

Dau “="xdyra & M = H
Véay PQ nho nhdtkhi M = H .
Bai 13:

Gia st PM cit CB tai M’

—

Ta cb: BCD = BDA (gbc ndi tiép cing chin BD)

PAM = P, (AAMP cénvi MP = MA = MD))
Do do: EC\D:E

Ta con co: ED; = 1/'2 (d6i dinh)

Ma P+ P, =1v=C + P, = 90" hay MP L CB

Mit khac: ON L CB (duong kinh qua trung diém cua diy cung)
Vay MP | ON




Tuong ty: NP || OM

Do vay tor gidc PMON 1a hinh binh hanh

= OP va MN cit nhau tai trung diém I cia PO hay MN diqua I ¢6 dinh.
Bai 14:

° Truong hop 1: C =90". RS rang AB,AB,A D, dong quy tai C.

. Truong hop 2: C = 90"
Céc duong tron ngoai tiép hinh vuéng A CAA, va BCB B,

C6 diém chung c sé& cit nhau tai M (khic C) Az‘

Ta co: AMA, = 45"

(goc ndi tiép chan cung mot phan tw dudng tron)

AMC = AAC = 90" (goc ndi tiép chan nira duong tron)
Tuong tu: C/‘M\B1 = 45"
Vitia MA, nam giita hai tia MA va MC,

tia MC nam giira hai tia MB va MA,

nén AMA, + AMC + CMB, = 45" + 90" + 45" = 180"

hay A, M,B thing hang.

Ching minh tuong tw A, M,B va A,,M,B, thang hang

Vay AB,AB va AB, cungdiqua M

Hay AB,AB va AB, dong quy.

Bai 15:

a) CM L AM ( MAC = 90° gdc ndi tiép chan nira duong tron)
KP 1 AM (gt) = KP | CM

Goi I 1a giao diém cua PK va BC'.

Tacod: PI||CM ma KB=KM.

Vay KI la duong trung binh cia AMBC A C
= IB=1IC

B,C cb dinh

= I ¢b dinh

Véay PK luén di qua diém I c6 dinh.

b) Ta ¢6: OKB = 90°,0, B ¢6 dinh

M di dong trén cung AB

= K thudc mot phan cung tron duong kinh OB /.



