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Bai 1. Tam giac nhon ABC ndi tiép dudng tron (O) c6 3 dudng cao AD,BE,CF cit nhau tai
H . Dung duong thing qua H cit AB,AC lan luot tai PQ sao cho AAPQ cantai A. Dung
duong kinh AK cua (O) . Buong phén giéc trong cua BAC cit HK tai S.

a. Chung minh: BHCK Ia hinh binh hanh va AAFH «AACK .

b. Chéng minh: HP 1a phan gi4c cia FHB.
c. Chang minh: S nam trén dudng tron ngoai tiép tam giac APQ.

Huwoéng dan:
a. Tacd BH L ACKC L. AC = BH //KC tuong tu
CH //KB nén BHCK I hinh binh hanh. Dan ¢én BH =CK

DB DB AD
CK BH AC

Tur do suy ra (do ABHD«~AADC (g.9))

Dan dén AADB«»AACK ma AADBwAAFH suy ra

AACK«xAAFH .

b. Tacé APQ=ABH +PHB va AQP = ACH +QHC

ma ABH = ACH va APQ = AQP nén PHB = QHC = FHP

hay HP Ia phan giac caa FHB .

K

c. Tuching minh ¢ cau b ta suy ra %:% mat khac tam gidc AACK«AAFH nén ta

co: AE_AH s ck =BH nen HE_HF suy ra AH_PF vish giao diém cua phan
CK AK CK HB AK PB

giac trong goc BAC véi HK ma BAH =CAK nén AS ciing 1a phén giéc cua goc HAK suy ra
AH SH

— ="_trdosuyra SH_PF din dén SP//HF hay SPA=90° twong tw SQA =90°suy ra
AK  SK SK PB

S nam trén dudng tron ngoai tiép tam giac APQ .



Bai 2. Cho tam giac nhon ABC noi tiép (O) cac duong cao AD,BE,CF cit nhau tai H . Goi

M 1a trung diém cua BC. Dyng FQ L AC tai Q, dwdng thang qua Q song song véi DE cit
EF tai N .

a. Ching minh: N 1a trung diém cua EF .

b. Goi K la giao diém cia AN véi DE. Tia MK cét AB tai P, HP cit (O)tai L. Chung
minh: C,0,L thing hang.

c. Giasir FO cit PL tai S , CL cat AB tai T. Chting minh: OP chia d6i ST .

Huwoéng dan:

a. Tadinh nghia lai N 1a trung diém EF va
chiing minh: NQ//DE .
That vay ta c6 tam giac FQE vudng tai Q c6 QN
1 trung tuyén ang véi canh huyén nén

I\/I(-Q\E=I\/II-ETQ hon nira ta ¢ cosAzﬁzﬁ
AB AC R

nén suy ra AAEF«»AABC (c.g.c), tuong tu

ADEC«AABC din dén AEF = ABC =DEC suyra
NQE = DEC hay NQ//DE .

b. Theo dinh ly Thales ta co: AN _ A _AF suyra NF //BK , hai tam gidc FNQ va
AK AE AB
BKE c6 céc canh tuong tig song song nén dong dang véi nhau , hon nira FNQ can tai N nén
tasuy ra BKE cantai K hay KB =KE dan dén MK Ia trung truc cia BE = MK //AC = Pla
trung diém AB . Ta dung duong kinh CL cua (O) thi LBC =90° ta chirng minh dugc AHBL

12 hinh binh hanh dan d¢én H,P,L thing hang.



c. Goi R la giao diém cua CF voi (O) khac véi C. Ta chimng minh duoc F 1a trung diém

cia RH va RL//AB .Tace: .09 4 CL ,_CR , CR ,_CH_CH _2PO
TL TL ~ 2TL ~ 2FR ~ HR = HR 2HF 2HF

10 _PO _S0 hay TS//LF . Theo bd dé hinh thang ta c6 PO di qua trung diém ST .
TL HF SF

Bai 3. Cho tam giac nhon ABC ndi tiép duong tron (O) c6 cac duong cao AD,BE,CF cit nhau
tai H . Cac tiép tuyén tai B,C cua (O) catnhau tai S, AS cat EF,DE,(O) lan luot tai I,L,K

. Goi M 14 trung diém cua BC. P

a. Chang minh: AMOA«xAAQS .

b. Ching minh: | 13 trung diém EF .

c. Goi N latrung diém AB. Chang minh:
M,L,N thing hang. N E

Huéng dan: 7

a. Taco: OM.OS = OB? =0A? dan

dén AMOA®AAOS (c.g.c) nén OMA = OAS = OKA B
b. Dé ching minh duoc: 4
SM SO = SB2 = SC? =SK SA nén ASKM «>ASOA (c.g.c)

Dung dudng kinh AA' cia (O) dé chang minh BHCA'

12 hinh binh hanh,két hop véi ABDH<«AADC (g.9)
BD BD AD
A'C BH AC
nén HAM = OMA = OAS = KAO suy ra MAC = KAB ,hon nita AAEF<AABC (quen thuoc) suy
ra AAIF»AAMC ,tuong tr AAIE:AAMB ma M | trung diém BC nén | 1a trung diém EF .

ta suy ra nén AADBwAACA' (c.g.c) dan dén BAD =CAO . Taco OM //AD

c. Dung FR L AC thi RIF latam gic can tai | nén IRE = IER = DEC dan dén
Al AR AF

IR//DE .Tactng c6 FR//BE . Theo dinh ly Thalesta c6 —=— nén BL//FE dan
AL AE AB

dén ABLE«AFIR suy ra BLE la tam giac cantai B nén BL=LE , N Ia trung diém AB thi
NB =NE nén LN latrung truc cia BE hay ML chia d6i AB .



Bai 4. Cho tam gidc nhon ABC ndi tiép (O) 6 cac duong cao AD,BECF cét nhau tai H, AD
cit EF tai K, duong thing qua K vudng goc véi AC cit AB tai L. Goi P l1a giao diém thir
2 cua AD véi (O).

a. Chang minh: P dixang voi H qua BC.
b. Chang minh: OAC = BAD
c. Ching minh: LD di qua trung diém cia BH .

Huwoéng dan:

a. Dung duong kinh AT cua (O) thi BHCT
12 hinh binh hanh dan ¢&én H,M,T thing hang nén

hon nita APM =90° nén DM / /TP suy ra DM

1a dwdng trung binh cia tam gidc HPT suyra D 1a trung diém caa HP.
b. Goi RS lan luot 1a cac giao diém thir 2 cia CH,BH véi (O). Tuong ty nhu a tasuy ra

R dbixang véi H qua F, S dbixang voi H qua E nén cic tam giac AHR,AHS cantai A
din dén AH = AR=AS hay A 1a tim duong tron ngoai tiép tam giac SHR . Suy ra AO LRS
ma EF la duong trung binh cia tam giac SHR suyra AO LEF suyra OAC =90° — AEF
ma AABCwAAEF nén AEF =ABC suy ra OAC =90°— ABC = BAH .

c. Trudc hét ta ching minh: %:% .Goi Q la giao diém cua BC va AT . Taco:

AEF =ABC va EAK =QAB (suy ra tir b) nén AAEK«AABQ (g.g) din dén %:&

, ta

AQ

cling c6 AAEH«»AABT (g.g) nén AE :ﬂ suy ra AR :ﬂ hay &:A_Q , hon nira
AB AT AQ AT AH AT

AQ_AD nén &zﬂ.ﬁ‘r KL//BE ta co: AL_AK suy ra AD _ AL suyra DL//BP
AT AP AH AP AB AH AP AB



ma D 14 trung diém cua HP nén DL chira duong trung binh cua tam giac HBP suyra DL di
qua trung diém caa BH M.

Bai 5. Cho tam giac ABC néi tiép duong tron (O;R) duong kinh AD. Goi H I tryc tam cua
tam giac ABC. Puong thang qua H song song voi BC cit AB, AC lan luot tai F.E , DE cit

(0) tai K (K#D).
A

Ching minh: AHEK 4 tir gi4c noi tiép.
. Chtrng minh: AC.AF =2.AH.R
c. Chang minh: B,H,K thing hang va DA Ia
phén giéc cua EDF .
d. Goi | 1atam duong tron noi tiép tam giac DEF .
Chirng minh: IH di qua giao diém cua BE,CF .

Huwoéng dan:

a. Vi AH 1BC,EF//BC= AH LEF tai H suyra

AHE =90°, lai ¢c6 AD la dwong kinh cua (O) nén

DKA=90° . Tt gidc AHEK c6 AKE + AHE =180° nén AHEK
|4 tir gi4c noi tiép.
b. Vi EF//BC nén AFH = ABC (2 goc ddng vi). Laico ABC = ADC (2 g6c noi tiép

cung chan cung AC ) suy ra AFH = ADC (*). Céc tam giac AHF,ACD la tam giac vubng tai

H va C néntir (*)suyra AAHF»AACD (g.g) ddn dén %:%@ AC.AF = AD.AH hay

AC.AF =2R.AH .

c. Chung minh tuong tu cau b ta c6: AAHE«AABD két hop véi AHEK 13 ta gidc noi tiép
ta ¢6 bién ddi goc: EKH = EAH =BAD =BKD suyra B,H,K thing hang. Ta c6 KAC = KBC
(cung chin cung KC cua (0)), mat khac KBC = HAC (cung phu véi C ) suy ra KAE = HAE
hay H dbixung voi K qua AC dindén HEA=KEA suyra EA Ia phan giac ngoai caa

DEF . Tuong tu ta cing c6 FA Ia phén giac ngoai cua DEF dan dén DA la phén giéc trong

cua EDF.



d. Tu chimg minh & cau ¢ taco: tdm | cua duong tron noi tiép tam giac DEF nam trén
AD va |E L AE,IF L AF dandén IE//BH .Goi J 1a giao diémcua IH véi BE theo dinh ly

Thales ta c6: - =—E (*), twong tur goi J" Ia giao diém ciia IH véi CF thi S = 17 ()
JH  BH JH CH

mat khéc ta cting c6 AEIF«»ABHC (g.g) (do cac cap canh tuwong ing song song) nén

1E 1P o) T (49,04, (**) tasuy ra =21 ma 3,3" déu ném trong doan IH nén

BH CH JH JH
J=J" hay IH diqua giao diém cua BE,CF .

Bai 6. Cho tam giac nhon ABC néi tiép (O) duong kinh AK ,cac duong cao AD, BE,CF cit
nhau tai H . Duong thing EF cat (O) tai PQ (P,C nam vé 2 phia duong thang AB). Goi M
1 trung diém BC.

a. Chang minh: OAC = BAH

b. Chang minh: AP*=2AD.OM .
Day KQ cit BC tai L. Chang minh: AL ,HQ cit nhau tai 1 diém ndm trén duong
tron ngoai tiép tam giac AEF .

Huwoéng dan:

a. Hoc sinh tu chung minh: OA LEF &
suy ra OAC = BAH .

b. Tacd AANF»AABK (g.g) dan dén
AP? = AN.AK =AF.AB ma AAFH«AABD
(9.9) nén AF.AB = AD.AH ,hon nita
AH =20M (hoc sinh tu chirng minh)

dan dén AP? = 20M.AD.

c. Gia s dudng tron ngoai tiép

tam giac AEF cat AL tai R suyra

ARH =90° tacé AR.AL = AH.AD = AP? = AQ?



ma A/QT_ =90° suyra QR L AL (theo hé thtrc lugng trong tam giac vudng hay H,R,Q thing
hang. Tac 1a HQ, AL cit nhau tai 1 diém niam trén dudng tron ngoai tiép tam gidc AEF .

Bai 7. Cho tam giac nhon ABC ndi tiép duong tron (O) co6 duong cao la AD, phan giac trong
cia BAC cit BC va (O) lan luottai L, K (L= A). Tiép tuyén tai A cia (O) cit BC tai T .

Goi H la tryc thm cua tam gidc ATL, cac diém M, F lan luot Ia trung diém cua BC, AB. Tia
TH cat AB, AC, AL lan luot tai PQ,N, tia TF cit AL tai E.

a. Chang minh: Tam gidc ATL can va tir giac TNMK nai tiép.
b. Chang minh: TBTC =TL® .
TP PB

2
c. Chang minh: | — | =—— va FN chia d6i PE.
TQ

QC

Huéng dan giai:

a. Taco: Kﬁ:f@uﬁ:/@%@&\c (1) (gbc ngoai tam giac) , TAL =TAB + BAL

ma TAB = ACB (gdc tao bai tiép tuyén va 1 day) nén TAL = ACB +% BAC (2). Tir (1),(2) ta suy

ra ALT = ALT hay tam giac TAL céan tai T . Tir chung minh tréntasuyra TN L AL tai N la
trung diém AL . Ta ciing c6 OK 1 BC tai trung diém M caa BC nén TNK =TMK =90° suy
ra tir giac TNMK  noi tiép.



b. Xét tam giac TBA va TAC ta co: ATC chung, TAB = ACB (goc tao béi tiép tuyén va 1
day) dan dén ATBA«ATAC (g.g) suyra % =% < TA*=TBTC ma TA=TL nén

TL>=TBTC.

c. Tamgiac APQ c6 AN la phéan giac cling la duong cao nén APQ la tam gi&c can tai A.
Xét tam gidc TPA, TQC ta c6: TAP =QCT , ATP =CTQ suy ra ATPAATQC (g.g) din dén
TP = AP , tuong tu ta ciing c6: ATPB»ATQA nén TP
TQ CQ TQ

TP) AP BP BP
TQ) CQ AQ CQ
minh: PE//AT tir d6 két hop véi bd d& hinh thang ta s& c6 diéu phai chung minh:

_PB L&t hopvsi AP=AQ suyra
QA

. Goi S la trung diém caa AT thi S,F,N thiang hang. Ta s& chiing

Dung dudng thiang qua N song song voi TA cit AB,TE lan lwottai R,U thi 2—_?:% ma

SA=ST nén NU =NR hay &zl . Ap dung dinh ly Thales ta co: EN :UN : PT = AT tur
NR EA AT PN RN

EN PT UN AT UN
= = =1 suy

do suy ra . = . = = ra ﬂ = m , theo dinh 1y Thales dao ta co:
EA PN AT RN RN EA PT
S A, L JIE O IN O IP
EP//SA . Goi | la giao diémcua SN voi PE thi — =—=— ma SA=ST = IE=IP hay
SA SN ST

| 1a trung diém EP.

Bai 8. (Hinh chuyén)Cho tam gi4c nhon ABC noi tiép duong tron (O) , ¢6 duong cao AD, tryc
tam 1a H, trong tam 13 G . Goi M 14 trung diém ciia BC . Tia MH cat (O) tai P, tia PD cit
lai (O) tai S, SM cit lai (O) tai Q (Q#S). Goi K la diém déi xing véi A qua O.

a. Chang minh: T giac BHCK 1a hinh binh hanh tir d6 suy ra 4 diém A, P,D,M cing nam

trén mot duong tron. 4
b. Chang minh: ABAS«»AMAC .
c. Chang minh: AQ//BC va DGQ thing hang. »

Huwéng dan: G

a. Vi K dbixang voi Aqua O nén AK 1a duong

kinh cia (O).Tacéd BH L AC,KC LAC suyra BH//KC, ;




tuong ty CH //KB nén ta gidc BHCK I hinh binh hanh dan ¢én H,M, K thing hang, ma
KPA=90° = MPA=90". Tac6 MPA=MDA=90° nén APDM Ia t&t gi4c noi tiép.

b. Taco ASB=ACM (cuing chan cung AB ). Ngoai ra DAM =DPM =SPK = SAK din
dén DAS =MAK . Tird6 suyra BAS = BAD + DAS = 90° —ABC + DAS = 90° —~AKC + M AK =
CAK + MAK = MAC suy ra ABASx»AMAC (9.9).

c. Tuching minh ¢ cau b ta suy ra ﬁ=S—B hoan toan tuong tu ta ciing c6: £:£
AM CM AM BM
AB SB , X ik
két hop v6i BM =CM tasuyra A_CZE (*). Taco ASMB»ACMQ (g.g) dan den
SS_I\E/SI CC;Q (1), ASMC»ABMQ (g.g) dan dén S?_I\C/I:%(Z)' Tur (1),(2) két hop véi BM =CM
SB CQ AB CQ x .« A
tasuyra —= **). Tu (*),(**) tasuy ra — = — dan dén AABC«AQCB (c.g.c) nén
ySCBQ() (*).C*) yra = B0 QCB (c.g.0)

A/QTB:A/\C-:TS:(@\C suyra AQ//BC.
Tur ching minh trén ta suy ra BAQC 4 hinh thang can. Piém M 14 trung diém cua BC nén
MA=MQ . Kéo dai MQ cit AD tai T,do AQ//BC nén AQ L AH din dén tam giac QAT

vudng tai A. Suyra MTA=90°~MQA=90" - MAQ = MAT =MT =MA=MQ suyra M Ia
trung diém cua QT dan dén MD||:%AQ . Goi G' 1a giao diém cia DQ véi AG thi

G A QA
G'M DM
D,G,Q thing hang.

=2 suyra G' latrong tdm cua tam giac ABC hay G=G" . Néi cach khac ta co:

Bai 9. (Hinh chuyén) Cho tam gidc ABC néi tiép duong tron (O) cé 3 dudng cao AD, BE,CF
cat nhau tai H, AH ct lai (O)tai K. Duong thang qua Asong song véi BC cét (O)tai T khac
A. Tia TH cit lai (O)tai P . Tia PE, PF cit lai (O) lan luot tai X,Y .

a. Chang minh: DO//HT va 4 diém AO,D,P cing nam trén mot duong tron.

b. Goi Q la giao diém cua EF va PA. Chirng minh: DQ LEF .
c. Chung minh: BCXY la hinh thang cén.



Huwoéng dan:

a. Tacoé KBC = KAC = EBC nén tam gidc HBK cén tai B (c6 duong cao tir B ciing 1a
phan giac) suy ra D 1a trung diém HK . Ta ciing co AT |BC ma BCLAH nén AT L AH suyra

TK 1a dudng kinh cta (O), hay O la trung diém KT suyra OD la dudng trung binh cia

— e~

tam gidc HTK dan ¢én DO|| HT . Taco PAD = PAK = PTK = PTO = OPT = POD dan dén tu
giac AODP noi tiép.

b. Taco AFE = ACB = APB nén BFQP la tir gi4c noi tiép. Twong tu ta c6 CEQP la tir giac
noi tiép dan dén AQ.AP = AF.AB =AH.AD suy ra HDPQ Ia t& gi4c noi tiép. Ta c6 bién doi

g6c: FQD = FQP + PQD =180° — ABP + PHD =180° — ABP + HDO =180° — ABP + APO =
180° — ABP+2(18O° A/c)\F>)=27o°—(A/EE>+A/C\P)=9o° hay DQ LEF .

c. Goi S 1 giao diém cua EF véi BC. Goi M, N lan Iwot 1a hinh chiéu vuéng gdc cua

B,Clén EF.Tac6é SFB=AFE = ACB=BFD nén FB Ia phan gidc ciia géc SFD din dén
FC la phén gi&c ngoai ctua SFD. Ap dung tinh chat phan giéc ta co: C_D: ﬁ@ SB =%.
CS BS SC DC

SB_BM _QM
SC CN ON

MQB = NQC suy ra QD Ia phan giac caa BQC . Tir d6 ta c6 bién déi goc:

Ap dung dinh ly Thales ta co: dan dén ABMQ «»ACNQ (c.g.c) suy ra



— — — _— e~

BPY = BPF = BQF = EQC = EPC = XPC suyra YB = XC dandén XY //BC hay tar giac
BCY X Ila hinh thang cén.

Bai 10. (Hinh chuyén) Duong tron (1) néi tiép tam gidc ABC noi tiép tam giac ABC tiép xuc
v6i BC,CA, AB lan luot tai D,E,F . Goi K 1a giao diém cia DI va EF . Puong thing AK
cit BC taidiém M . Tia Ml cit AD tai H . Puong thiang qua H vudng goc voi AD cit BI,Cl
lan luot tai PQ.

a. Ching minh: M 1a trung diém cua BC .
b. Chang minh: PQ la trung truc cia AD.

c. Chuang minh: PE.QF cat nhau trén (1).
Huwoéng dan:

a. Giastr DI cit EF tai K. Tir K dung
duong thang song song véi BC cit AB, AC tai

E,F . Taco céc tir gidc IKXF,IKEI noi tiép

nén ta c6 bién ddi goc KXI = KFI = KEI = KYI

dan dén tamgidc XIY cantai | nén K latrung diém cua XY . Theo dinh ly Thales ta suy ra
M la trung diém cua BC.

b. Dung duong kinh DS cua (1) duong thang qua S song song véi BC cét AB, AC lan
luot tai A, B,, AS cit BC tai L thi SB,=FB, , SC, =EC, va cac tam gi4c B,IB,C,IC vudng

tai | . Tirdo ta c6: FB,FB =SB,.DB = IF = |E = EC, EC =SC,DC din dén >0 = 5%
DC DB
Theo dinh ly Thales ta cling c6: %=& suy ra BL = L = BL+CL =1=CL =BD dan dén
BL CL CD BD BD+CD

M la trung diém DL nén MI//AL suyra MI diqua trung diém H cua AD .
Ta dinh nghia lai cac diém P,Q nhu sau:
Gia str dudng tron ngoai tiép tam giac
ABD cit dudng thang Bl tai P thido

ABDP ndi tiép c6 ABP = DBP nén




PA=PD , twong tu dudng tron ngoai tiép tam giac ACD cat duong thang Cl tai Q

thi QA=QD . Hay PQ latrung truc cia AD.

c. Taco @B :Q/CB = DIE nén cé4c tam giac can AQD,EID dong dang . Tuong tu
QD AD va PD DA
ID ED ID FD
ABC + ACB

APD,FID ddng dang nén nén DQ.DE =DI1.DA =DP.DF hay

bQ _DbF
DP DE
ddng dang voi tam gidc DEF dan dén DEP ddng dang voi DFQ. Goi S 1a giao diém cua
PE,FQ thi PSQ =360°—SFD - SPD — FDP =360° - PED - SPD - EDP -FDE =180° - FDE
suy ra t gidc DESF noi tiép, hay diém S nam trén (1) M.

. Mit khac ta c6 PDQ = PDA+ ADQ = — EDF dan dén tam gi4c DPQ

Tai ligu tham khao:
Pé thi HSG cac truong, dé chon ddi tuyén cac TP caa Viét Nam.

Pé thi Olympic cac nwéc, cac dién dan toan hoc cia Vietnam va thé gigi

Chuc cé&c ban hec sinh may min va thanh cong.



