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NAM HOQC 2020-2021

PHAN 1: CHUNG MINH 3 PIEM THANG HANG, PONG QUY

CAN THO
Céu 4. (2,5 diém) Cho tam giac ABC c6 ba goc nhon va AB < AC.V& duong cao AH,
duong tron duong kinh HB cit ABtai D va dudng tron duong kinh HC cat AC tai E
a) Chting minh rang tix giac ADHE ni tiép
b) Goi | 1a giao diém cua hai duong thing DE va BC.Chung minh IH® = ID.IE
¢) Goi M, N lan luot 12 giao diém cua duong thang DE véi duong tron duong kinh
HB va dudng tron dudng kinh HC. Chirng minh ring giao diém cua hai duong
thang BM va CN nim trén duong thang AH.
PAP AN
Céu 4.

A

a) Chang minh rang ti giac ADHE néi tiép
Ta c6: BDH la g6c néi tiép chin nira duong tron duong kinh BH = BDH = 90°
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CEH 1a g6c ngi tiép chén nira duong tron duong kinh CH => CEH = 90°

Xét tir giac ADHE ta c6: ADH + AEH =90° + 90° =180° = ADHE Ia tt gi4c noi tiép
b) Chiétng minh: IH? = ID.IE

Ta co: ADHE Ia tir giac néi tiép (cmt)=> ~DAH = /DEH (cling chin DH)

Hay BAH = ZIEH lai c6 BAH = BHD (cting phu véi ZDBH)

:ﬁ):@(:m)hay BHD = IEH

Xét AIDH va AIHE ta c6: ZI chung: 1HD = IEH (cmt)

— AIDH ~AIHE(g.g):>%:%:> ID.IE = IH?(dfcm)

¢) Chirng minh giao diém hai dwong thing BM,CN nam trén dwong thang AH
Goi giao diém cua BM va CN 1a K
Taco: ZBMH la géc néi tiép chin ntra duong tron dudng kinh BH = ZBMH =90°
Hay MH L BK , chitng minh twong ty = NH 1 KC
Vi ADHE Ia tw gi4c noi tiép (cmt) nén DAH = DEH (cung chén cung DH ) hay
BAFI = MIEF
Vi BDMH 1a tu giac noi tiép duong tron duong kinh BD, MH
— HME = DBH (géc ngoai tai mot dinh bing goc trong tai dinh déi dién)
Hay EMH = ABH ma BAH + ABH =90° = MBH + HME =90°
— MHE =90°hay MH L HE
Ma HE L AC=MH //AC
Lai c6: MH L BK (cmt) = BK L AC, chung minh twong tu: CK L AB
= Klatryc tam AABC = K € AH (dfcm)

PONG NAI

Céu 5. (2,75 diém) Cho tam giac nhon ABC ngi tiép duong tron (O) c6 hai duong cao
BE, CF cit nhau tai truc tam H, AB < AC. V& duong kinh AD cua (O).Goi K la giao
diém ciia duong thang AH véi duong tron (O), K khac A Goi L, P lan luot la giao diém
ciia duong thang AH véi duong tron (O), K khac A Goi L, P lan luot la giao diém cua
hai duong thang BC va EF, AC va KD
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1) Ching minh tir giac EHKP noi tiép duong tron va tim | cua duong tron nay
thudc duong thang BC
2) Goi M Ia trung diém cua doan thang BC.Ching minh AH =20M
3) Goi T la giao diém cua duong tron (O)véi duong tron ngoai tiép tam giac
EFK,T khac K.Chtng minh rang ba diém L, K,T thang hang.
PAP AN

Cau 5.

1) Ching minh EHKP a ti giac ndi tiép
Ta c6: BE 1a duong cao cia AABC = BE L AC hay BEC = /HEC =90°
ZAKD 13 géc noi tiép chin nira duong tron = ZAKD =90°
Xét tir gialc EHKP ¢6: ZHEP + ZHKP =90° + 90° =180°, ma hai goc nay dbi dién
nén EHKP I3t giac noi tiép (dpem)
C6 ZHKP =90°1a gdc néi tiép chin cung HP = HP 1a dudng kinh cua duong tron
ngoai tiép tr giac EHKP = Tam | cua dudng tron nay 1a trung diém cua HP
Goi J1a giao diém cua AK va BC
Tacé: HBJ = HAC (cuing phu véi ZACB)
Z/KBC = ZKAC (hai géc ndi tiép cung chin cung KC) hay £JBK = ZHAC
— /HBJ = ZJBK (= Z/HAC) = BJ Ia phan gi4c cia HBK
Taco: AH l1a duong cao cia AABC = AH L BC ={J} = BJ la duong cao ABHK
Xét ABHK ta c6: BJ vira 1a duong cao, vira 1a duong phan giac tir dinh B cua tam giac
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= ABHK can tai B va BJ 1a duong trung tuyén cia ABHK = J 1a trung diém cua HK
Goi | '1a giao diém cua BC va HP
Taco: AJ LBC={J}ma KP L AH ={K} = BC//KP hay JI'//KP
Xét AHKP ta c6: J 1a trung diém caa HK (cmt); 1J / /KP(cmt) = 1'J 1a duong trung
binh cia AHKP = I 'la trung diém cia HP = | = 1 'hay | € BC(dfcm)

2) Chirng minh AH =20M
AB | BD

Tac6: ZABD = ZACD =90° (géc ni tiép chén nira dudng tron) =
AC 1L CD

= ha — BDCH la hinh binh hanh
BE 1 AC(gt) BE//CD CH//BD

— BC cat HD tai trung diém mdi duong, lai c6 M 1a trung diém caa BC(gt)
= M ciing 1a trung diém cua HD. Xét AAHD ta co:
O, M lan luot 13 trung diém cua AD,HD = OM la duong trung binh AAHD

OM //AH

= 1 = AH =20M (dfcm)
OM ZEAH

\{ABJ_EF(gt) {CF//BD {BH//CD
a y

3) Chang minh L,K,T thing hang
Goi T 'la giao diém cua tia LK véi dudng tron (O)
Xét tir giac BFEC ta c6: BFC = /BEC =90 ma dinh F, E 13 cac dinh k& nhau
Nén BFEC Ia ta giac noi tiép = LFB=LCE (g6c ngoai tai mot dinh bang gdc trong tai
dinh ddi dién)
Xét ALFB va ALCE ta co:

Echung;
LF LB
ZLFB = ZLCE(cmt) = ALFB ~ ALCE(9.9) = [ = =7 == LELF = LBLC
Ta c6 t giac BCT 'K noi tiép duong tron (O)
= /LKB = ZLCT '(gbc ngoai tai 1 dinh bing goc trong tai dinh dbi dién)
Xét ALBK va ALCT 'tacé: L chung: LKB = LCT '(cmt) = ALBK ~ ALT 'C(g - g)

:%:%: LBLC=LK.LT'=LELF = LK.LT'(=LB.LC) = - =&

LT LE
Xét ALFK va ALT 'E ta c6:
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ELT chung;%=%:>ALFK ~ALT'E(c-g—-0C)= LFK = LET'
= EFKT '1a t& gi4c noi tiép (t gide c6 goc ngodi bang gdc trong tai dinh ddi dién)
= T 'thudc dudng tron ngoai tiép tam giac EFK
=T =T'= L, K,T thang hang.(dpcm)
HA NOI
Bai IV. (3,0 diém)
Cho tam giac ABC c6 ba goc nhon va duong cao BE.Goi H va K lan luot 12
chan cac duong vubng goc ké tir diém E dén duong thang AB, BC
1) Chung minh t giac BHEK Ia tir giac noi tiép
2) Chiing minh BH.BA = BK.BC
3) Goi F lachan duong vuong géc ke tir diém C dén duong thang ABva | 1a trung
diém cua doan thang EF.Chting minh ba diem H, I, K 1a ba diém thang hang
PAP AN
Bai IV.

1) Chirng minh BHEK Ia ti giac néi tiép
Taco: BHE=90° (doEH L AB), BKE =90°(doEK L BC)
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Tir giac BHEK c6 BHE + BKE =90° + 90° =180° nén Ia tir giac noi tiép (tar gidc c6
téng hai goc ddi bang 180°)(dfcm)
2) Chwng minh BH.BA=BK.BC
Theo cau a) tir giac BHEK noi tiép nén BKH = BEH (cuing chin cung BH)
Ta co:
BEH + EBH =90°(do ABHE vuéng tai H)
BAE + EBH =90° (do AABE vubng tai E) nén BEH = BAE (cung phu véi @)
Ma BKH = BEFI cmt) nén BKH = BAE (- BEH
Xét ABHK va ABCACco:
ABC chung; BKH = BAE = BAC (cmt) = ABHK ~ ABCA(g.g)
BH BK

= —= (hai cap canh tuong tng ti I¢)= BH.BA = BC.BK
BC BA

a) Chang minh H, 1, K thing hang
Goi |'la giao diém cua HKva EF
Xét tr giac BFEC c6 : BFC = BEC =90°(gt) nén Ia tir giac noi tiép (twr giac co 2 dinh
k& nhau nhin 1 canh duéi cac goc bang nhau)=> BAl = I/:\l (cling chén EC)
Tacé: EH //CF (cung vuéng géc vsi AB) = IEl = gl (so le trong) do d6 /B\l = /E\l(l)
Theo cau a, tir giac BHEK noi tiép nén /B\l = ﬁl\l (cuing chin ER)(Z)
Tur (1) va (2) tasuy ra H, = E,
Al'HE c6 H, = E, nén 14 tam gic can=> | 'H = | 'E(3)
Lai c6: H, + H, = BHE =90°; F, + E, = 90°(do AHFE vudng tai H)
Nén H, = F, hay tam gi4c |'HF cantai |'= I'H =1 'F(4)
Tir (3)va (4)= I'E=1"F hay |la trung diém EF
Do d6 |'=1nénbadiém H,1,K thing hang (dpcm)

CHUYEN KHOA HQC TU NHIEN (HA NOI)

Cau III. (3 diém)

Cho tam giac ABC c6 BAC la g6c nho nhat trong ba goc cua tam giac va noi tiép dudng
tron (0). Piém D thuoc canh BC sao cho AD la phéan giac BAC. Lay cac diém M, N
thudc (O) sao cho dudng thang CM, BN ciing song song véi duong thang AD
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1) Ching minhring AM = AN 7 ‘

2) Goi giao dieém cua duong thang MN véi cac duong thang AC, AB lan luot la
E, F.Chang minh rang bén diém B,C, E, F cuing thudc mot dudng tron

3) Goi P,Q theo thir ty 14 trung diém cia cac doan thang AM, AN. Chitng minh

rang cac duong thang EQ, FP, AD déng quy.

DAP AN

Cau I11.

1) Chitng minh rang AM = AN
Tac6: NBA = DAB (so le trong do BN //AD)
DAB = ﬁ(gt) :DAC = ACM (so le trong do CM //AD)

— NBA = MCA = sd AN = sd AM (trong mét duang tron, hai géc noi tiép bing nhau
thi chan hai cung bang nhau).
Vay AM = AN (trong mot duong tron, hai day bang nhau cing hai cung bang nhau)
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2) Chitrng minh rang 4 diém B,C, E, F clng thugc mat dwong tron.

Taco: AEF = %(Sd AN + sd (/:—M) (g6c ¢ dinh & bén trong dudng tron)

= %(sd AM +sd (/ZM) = %sd AC = ABC (géc noi tiép bing nira s do cung bi chin)
Vay ti giac BCEF I tir giac noi tiép (tir giac c6 goc ngoai va goc trong tai dinh ddi dién
bang nhau) hay B,C, E,F clng thusc mét duong tron.
3) Churng minh cac dwong thing EQ, FP, AD dong quy
Ap dung dinh ly Mé-1é-na-uyt trong tam giac AHN, cét tuyén EKQ, ta co:
EN KH QA 1 EN KH

. . = ————=1(do Qlat diém cua AN (gt)nén OA=0ON
EH KA ON ER KA L(do Qlatrung diem cua AN(gt)nén QA=QN)
EH KH

Goi AD N PE ={K"}.Ta di chtng minh K'=K
Ap dung dinh ly Mé-1é-na-uyt trong tam giac AHM , cét tuyén PKF ta co:

kM .K H. PA :1:>m.ﬂ=1(Do P 1 trung diém cia AM (gt)nén
FH K'A PM FH K'A
PA=PM)
:ﬂ:ﬂ(“)
FH K'H

EN FM _FM FH FM-FH HM

Ta s& chitng minh & = = = (*) (tinh chét day ti
EH FH EN EH EN-EH HN
sb bing nhau)
HM D
Vi BN //AD //CM nén &p dung dinh ly Ta - let ta co: —:—C
HN DB
HM A
Lai c6: B—E = ':—g(dinh ly duong phan giac), do do: AN = A_CB:( )
Xét AAEF va AABC c6: AEF = ﬁ(cmt), BAC chung
AC AF
= AAEF ~AABC(QQ)=> —=—
(g g) AB AE( )
HM  AF
Tr(Dva)= —=—— 3
r()va(@) HN AE (3)
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AF _HF

Tiép tuc &p dung dinh 1y duong phan giac trong tam giac AEF ta co: A E(4)
HM HF EN FM
Tu (3) va (4) tasuy ra —— =——,do d6 (*)dugc ching minh, tac la —=——( 111
i (3) va (4) tasuy ra — - =~ = do d6 (*) duoe chiing minh, tic 12 —=-=——-(111)
KA K'A
To (1), (1), (1)suyra —=——,dodéo K=K
()01 KA KA g

vay EQ,FP, ADdong quy tai K
KHANH HOA
Céu 4. (3,00 diém) Cho duong tron (O)va mét diém | ndm ngoai dudng tron. Qua | ké
hai tiép tuyén IM va IN véi duong tron (O).Goi K 1a diém déi xtng véi M qua O.
Puong thang IK cit duong tron (O)tai H
a) Chting minh tt giac IMON noi tiép duong tron
b) Chuang minh IM.IN = IH.IK

¢) Ké NP vuéng goc voi MK. Chiang minh duong thang IK di qua trung diém cua
NP.

DAP AN
Cau 4.
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a) Chang minh IMON Ia tir giac ndi tiép

Taco: IM, IN la cc tiép tuyén cia (O)tai M,N = IMO = INO =90°

Xét tir giéc IMON ta c6: IMO + INO =90° + 90° =180°
Ma hai goc nay 1a hai goc ddi dién nén IMON Ia tt giac noi tiép duong tron
b) Chieng minh IM.IN = IH.IK
Taco: K 1a diém ddi xiing cia M qua O = O 14 trung diém caa MK va MK 1a duong
kinh cua (O)

4

Ta c6: MHK Ia g6c noi tiép chan nira duong tron (O) = MHK =90° hay MH 1 HK
Ap dung hé thirc lwong vao AIMK vudng tai M c6 duong cao MH
Taco: IM?=IH.IK
Ma IM = IN (tinh chét hai tiép tuyén cit nhau)=> IM * = IN.IM = IH.IK (dfcm)
¢) Chiéng minh dwong thing IK di qua trung diém cia NP
Goi IKmNP:{J} IKmM:{E}
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Taco: IM = IN(cmt) nén tam giac IMN cén tai 1= INM = IMN (hai géc day tam giac
can)

Lai co: MNP = IMN (so le trong do NP //MI —cling vudng goc véi MK)

— INM = MNP (ciing bing IMN) = NE Ia phan gi4c trong INJ

Lai c6 : MNK 14 géc néi tiép chén nira duong tron (O)nén MNK =90°, do dé

NK L NEnén NK la phan giac ngoai cua INJ

i . El  KiI
Ap duyng tinh chat duong phan giac ta co: = =
p dung at duong phan g NJ EJKJ
i EIl Ml KI Ml
Ap dung dinh Iy Ta let do NP / /Ml ta co: = — =
EJ NJ KJ JP
Ml MI "
Tir d6 suy ra —=J—:> NJ = JP = J 1a trung diém caa NP

Viy duong thang 1K di qua trung diém cua NP (dfcm)

THAI NGUYEN

Cau 9. Cho tam giac ABC can tai A, cac duong cao AM, BN cit nhau tai H.Chiing
minh MN Ia tiép tuyén cua duong tron duong kinh AH
Cau 10. Cho tam giac ABC c6 ba gc nhon noi tiép duong tron (O), cac duong cao
AD, BE, CF cit nhau tai H.Duong thing AD cét duong tron (O)tai M khac A

a) Chung minh tam giac BHM cén

b) Goi P,Q lan luot la diém ddi xang véi M qua ABva AC.Chimg minh ba diém

P,H,Qthang hang.
DAP AN

Cau 9.
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B C

Goi O1la trung diém caa AH = O 13 tam cua dudng tron duong kinh AH
Tac6: BN 1a duong cao cua AABC = BN | AC = HNA = 90° = AANH vudng tai
N = Ne(0)(*)
. 1
Xét AANH vuong tai N c6 duong trung tuyen ON = ON =OH :EAH (duong trung

tuyén ng vai canh huyén trong tam giac vuong).
— AONH can tai O = ONH = OHN (1)

Vi AABC can tai A, c6 dudng cao AM = M 1a trung diém BC
Xét ABCN vuéng tai N co duong trung tuyén NM

1 , ‘
= MN =BM = > BC (d¢uong trung tuyén &ng véi canh huyén)
— MBN =MNB  (2)
Mzt khac BHM = OHN (hai goc déi dinh)=> OHN + HBM =90°(3)
Tir (1), (2), (3) suy ra MBN + HNO = 90° hay MN 1 ON (**)

Tir (*),(**) = MN la tiép tuyén cua dudng tron dudng kinh AH.
Céu 10.
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a) Chirng minh ABHM cén

CF L AB
Tacd: AD,CF 1a hai duong cao cia AABC =
AD 1 BC

Xét tir giac ACDF c6 : ZAFC = ZEDC =90°, Ma dinh F, D 1a hai dinh k& nhau nén

— AFC = ZADC =90°

ACDF I tir giac noi tiép = DAC = DFC (cling chén DC)

hay ZMAC = Z/DFC (1)

Xét duong tron (O)ta co: MBC = W(Z) (hai goc noi tiép cuing chin MC)

Xét tir giac BFHD c6: BFH + BDH =90° +90° =180° = BFHD Ia trr gi4c noi tiép
— HFD = HBD (hai géc noi tiép cing chin HD) hay ZCFD=Z/HBD (3)

Tu (1), (2), (3) suy ra ZHBD = ZCBM hay ZHBD = ZDBM = BD la duong phan
giac cita ABHM

Xét AHBM ta c6: BD vira 1a duong cao, vira 1a duong phan giac
= ABHM cén tai B (dfcm)
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b) Chitng minh P, H,Q thing hang
Goi | 1a giao diém cua ABva PM,J 1a giao diém cua AC va

{AB LPM ={1}
MQ =

AC L MQ={J}

Xét tir giéc 1IBDM c6: BIM + BDM =90° + 90° =180° ma hai goc nay 1a hai goc dbi
dién nén IBDM Ia tx gic noi tiép = IMB = IDB (hai géc noi tiép ciing chén IB)
Xét tir giac MDJC ta c6: MDC = MJC = 90°ma hai géc nay k& nhau nén MDJC 14 tu
gi4c noi tiép = JDC = IMC (hai géc noi tiép ciing chén JC)
Ta giac ABMC 14 tir gide néi tiép duong tron (O) = IBM = ACM (g6c ngoai tai 1
dinh bang gdc trong tai dinh ddi dién) (1)
Ta c6: ABIM vudng tai | = IBM + IMB =90°(2)
AIMC vuong tai J = JMC +JCM =90° (3)
Tir (1),(2),(3) = BMI = BDI = £JDC = ZIMC = BDI, JDC la hai goc déi dinh nén
I, D, J thang hang.
Taco: ABHD la tam gi4c can tai B(cmt)c6 duong cao BD dong thoi 1a duong trung

tuyén=> D 1a trung diém caa HM . Xét APHM co:
D, I 1an luot 14 trung diém cia MH, MP = DI 1a duong trung binh caa APHM

= DI //PH = PH / /13 (4)

Xét AMHQta cd: D, J 1an luot 13 trung diém caa MH, MQ

= DJ 1a dudng trung binh AMHQ = DJ //HQ = HQ//JI (5)
Tir (4) va (5) = P,H,Qthang hang.

PHAN 2: CUC TRI HINH HQC
BAC GIANG
CAau 4. (2,0 diém) Cho dudng tron thm O, ban kinh R = 3cm.Goi A, B 1a hai diém phan
biét ¢6 dinh trén duong tron (O;R)( ABkhéng la duong kinh). Trén tia doi cua tia BA
ldy mot diém M (M khac B). Qua M ké hai tiép tuyén MC, MD véi duong tron da
cho (C, D Ia hai tiép diém)
a) Chiing minh ti giac OCMD noi tiép trong mot duong tron
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b) Doan thang OM cit duong tron (O;R)tai diém E.Ching minh rang khi
CMD =60°thi E Ia trong tm cia tam giac MCD
¢) Goi N la diém ddi xang cia M qua O. Puong thang di qua O vudng goc véi
MN cit cac tia MC, MD lan luot tai cac diém Pva Q. Khi M di dong trén tia doi
cua tia BA, tim vj tri cua diém M dé ta giac MPNQ c6 dién tich nho nhat
PAP AN

Cau 4.

a) Chang minh ti giac OCMD nai tiép

Xét duong tron tam O c6 MC, MD 14 céc tiép tuyén = OCM =ODM =90°

T gisc OCMD c6: OCM +ODM =90° +90° =180° = OCMD I tir gic ni tidp
b) Chirng minh Elatrong tam AMCD

Xét duong tron (O) c6 MC, MD 14 hai tiép tuyén cat nhau tai M nén MC = MD va

MO Ia tia phén giac cia CMD
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Ma CMD = 60° :%:%%:%.60" =30°
Xét AODM vudng ¢6 OD = R = 3cm,OMD = 30°
Ta co:

sinD/I\R)=£:>OM: _OD =
oM sin30°

=6(cm)=EM =OM —OE =6-3=3(cm)

N || w

. |MD=MC A . ) _q
Lai co: nén OM la duong trung truc cua doan DC.Goi | 1a giao diém
OD=0C=R

cua OM va DC = OM 1 DCtai |
Theo hé thire lugng trong tam giac ODM vuéng ta co:

2 2
OD?=0I1.0M <:>OI:OD :3—:§:>IM = OM _O|:6_§:g
oM 6 2 2 2
Tirdétacé:ﬁzizg:ME:ng
M 9 3 3
2

Xét tam giac MCD c6 MC = MD va CMD = 60° nén AMCD Ia tam gidc déu c6 MI Ia
duong phan giac nén MI ciing 1a trung tuyén. Lai c6 ME =§MI (cmt) nén Elatrong

tam tam giac MCD(dfcm)
c) Timvitri cia M dé S, ., min
Vi N di xtng véi M qua O nén OM =ON
Xét hai tam giac vubng AOQM ,AOPM c6 canh OM chung, (ﬁ/l\Q - OMP
Suy ra AOQM =AOPM (g.c.g) = OP =0Q
Dién tich tir gidc MPNQ la:
Sueng :%MN PQ= %.ZOM 20Q = 4%OM 0Q =43,,, =40D.MQ =4R.MQ
Xét AOQM vudng tai O c6 OD la duong cao, theo hé thirc lugng trong tam giac vudng
taco: OD* = DQ.DM < R*=DQ.DM
Ap dung bét dang thirc C6 si ta c6: QM = DQ + DM >2,/DQ.DM =2+/R?* =2R
Hay QM . =2R< QD =DM =R
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Tirdé Sypyg N nhét 12 8R* < MQ =2R

Khi d6: Xét AMDB & AMAD c6: DMB chung; MDB = MAD (cuing chan éB)

— AMDB ~ AMAD(g — g) = 12 - MB _ \ip? - MAMB = MAMB = R?
MA MD
bt AB =a, MB = x (a khong d6i, a,x > 0)

Ta co:

—a++a’+4R’

2

MAMB=R* < x(x+a)=R’ < x*+ax-R*=0=x= (do x>0)

Vay diém M thudc tia ddi cua tia ABva cach B mot khoang bang

—a++/a’ +4R?
2

MB = khéng d6i thi tir gialc MPNQ c6 dién tich nho nhit 1a 8R?

BAC LIEU
Céu 4. (6,0 diém)

Cho duong tron tim O duong kinh AB = 2R.Goi | 1a trung diém cia doan thang
OA, E 1a diém thay ddi trén duong tron (O)sao cho E khong tring véi Ava B.Dyng
duong thang d,va d, lan Iuot 14 cac tiép tuyén ciia duong tron (O)tai Ava B. Goi d
duong thang qua E va vudng goc véi El.Duong thang d cat d,,d, 1an luot tai M, N
a) Chiing minh te giac AMEI noi tiép
b) Chang minh AIAE ddng dang véi ANBE. T @6 ching minh I1B.NE =3IE.NB
¢) Khidiém E thay dbi, ching minh tam giac MNI vuéng tai | va tim gia tri nho
nhat cua dién tich tam giac MNI theo R
PAP AN

Cau 4.
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a) Chung minh ti giac AMEI ngi tiép

Vi d, 1a tiép tuyén cua (O)tai Anén IAM =90°

Vi d L El tai E nén IEM =90°

Xét tr giac AMEI c6 TAM + IEM =90° + 90° =180°

Vay ta giac AMEI 1a ti giac noi tiép (T giac co tong hai goc ddi bang180°)
b) Chitng minh AIAE déng dang véi ANBE. Tir d6 chieng minh

IB.NE =3IE.NB

Vi AEB la g6c néi tiép chn nira duong tron nén AEB = 90°

Tacé: AEI + IEB = AEB =90°; BEN + IEB = IEN =90°(dod L IE)

— AEIl = BEN (cung phu voi I/EI\B)

Xét AIAE va ANBE c6: AEI = B/EN(cmt); IAE = NBE (g6c noi tiép va goc tao boi

tiép tuyén va day cung ciing chén BE)

= AIAE ~ ANBE(g.9) = & = %(hai canh twong ng) = IANE = IE.NB (1)
Ma | 1a trung diém caa OA(gt) = OA=2IA

Lai c6 O la trung diém caa AB = AB =20A=4IA

= IB=AB-1A=41A- 1A =3lA. Khi d6 ta co:
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(1) < 3IANE =3IE.NB (nhan ci 2 vé véi 3)= IB.NE = 3IE.NB(dfcm)
¢) Ching minh AMNI vudng tai | va tim GTNN cia S, theo R
Xét tir giac BNEI c6: IEN =90°(do d L IE tai E)
IBN =90°(do d, I tiép tuyén ciia duang tron (O) tai B)
— IEN + IBN =90° +90° =180°
= T gidc BNEI 14 ttr giéc noi tiép (T giae c6 tong hai goc ddi bang 180°)
= INE = IEB = ABE (hai gdc noi tiép cung chan cung IE)
Lai c6 : T giac AMEI 14 t&r giac nai tiép (y a)
— IME = IAE = BAE (hai g6c noi tiép ciing chin cung 1E)
Xeét tam giac MNI co:
INE + IME = ABE + BAE =90°(do AEB =90°(cmt)nén AAEB vung tai E)
= AMNI vuong tai | (tam giac c6 tong hai goc nhon bang 90°)

Taco: S,y :%IM.IN

Pt m:a(0<a<90°):>8/m:90°—a

Al

Al
Xét AAIM vudng ta c6: cosa=—=IM =——
IM cosa

Xét ABIN vudng ta co: 005(900 —a):%: IN = (gli)lo ): _BI
Ccos —a) Sina

:SAMN,:EIM.IN:E. Al . _BI _ _AI.BI
2 2 COS¢ SIna  SIN¢.CcoS«
Taco: AB=4Al(cmt) = Al =£AB:B,BI :EAB:B—R
4 2 4 2

3R?
4
=3 =
AN singr.cos o
3R2 A 2= ~ - A , -y -z . ” X -
Do ——khong doi nén dién tich tam giac MNI dat gia tri nho nhat < sin «r.cos o dat

gia tri 16n nhat.
Vi 0° < ¢ <90%nén sina,cosa > 0. Ap dung BPT Cb - si ta co:

TAILIEUTOANHOC.COM
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sina+cos’a 1

sina.cosa < ==(Va)
2 2
3R> 1 3R? _,
=S < = .Dau "="xay ra
MMET 4 T2 2 y

Sina =CoS ] 1 0
5L, , =>Sina=c0sa=—==a=45

sin @ =cos’ & J2
Y S . . 3R? . 0
Vay gia tri nho nhat caa dién tich tam giac MNI la T,dat duoc khi AIM =45",

HA NAM

Ciu 4. (4,0 diém) Cho tam giac ABC c6 ba goc nhon, néi tiép duong tron (O;R). Hai
duong cao BE,CF cua tam giac ABC cit nhau tai H. BPuong thang AH cat BC tai D va
cit duong tron (O; R)tai diém thir hai 1a M
1) Chung minh t giac AEHF noi tiép
2) Chung minh BC la tia phén giac cia EBM
3) Goi |1a tam duong tron ngoai tiép ti gidc AEHF . Chang minh |E 14 tiép tuyén
cua duong tron ngoai tiép ABCE
4) Khi hai diém B,C ¢6 dinh va diém Adi dong trén dudng tron (O; R )nhung van
thoa man diéu kién tam giac ABC c6 ba goc nhon. Chirng minh OA L EF. Xéc
dinh vi tri cia diém A dé tong DE + EF + FD dat gid tri lon nhit.
PAP AN

Cau 4.
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1) Chitng minh AEHF Ia t& giac néi tiép
Ta c6: BE,CF la cac duong cao cua AABC
{BE 1 AC ={E}

— AFC = /AEB =90°
CF L AB={F}

Xét tir giac AEHF tacé: AEH + AFH =90° +90° =180° = AEHF I4 tir gi4c noi
tiép
2)  Chirng minh BC la tia phan giéc caa BEM

. |ZDAC+2ACD=90° — _— .

Ta co: = DAC = EBC (cung phu goc DAC)
Z/EBC + ZECB =90°

Hay /MAC = /EBC
Lai c6: Z/MAC = ZMBC (cuing chan cung MC)
— MBC = E/EY:(: m) — BC la phan gi4c cia ZEBM (dfcm)

3) Ching minh |IE I tiép tuyén cia dwong tron ngoai tiép ABCE
Tac6: ZAEH =90°1a géc noi tiép chin cung AH
= AH 1a duong kinh cua duong tron ngoai tiép tr giac AEHF
= | 14 trung diém cua AH
Ta c6: ABEC la tam giac vuong tai E
= Pudng tron ngoai tiép ABEC c6 tam 1a trung diém cua BC
Goi N 1a trung diém cua BC = N 1a tdm duong tron ngoai tiép ABEC

= NB =NE = % BC (tinh chét tiép tuyén cua tam gi4c vudng)

= ABNE can tai N = ZNBE = ZNEBhay ZDBE = ZNEB

Tac6 |E la duong trung tuyén cia AAEH vudng tai E=> El = IH :%AH = AIEH

—

can tai I=> IEH = IHE ma IHE = BHD (hai gbc déi dinh)=> IEH = BHD

Lai c6: ZHBD + /BHD =90° = ZIEH + /BEN =90°

Hay IE L EN = IE la tiép tuyén cia dudng tron ngoai tiép ABEC (dfcm)
4) Xac dinh vi tri diém A.........

Goi EF nOA={K]

K¢ duong kinh AP

Khi d6 ta c6 ZACP I gdc ndi tiép chén nira dudng tron= ZACP = 90°
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= /APC + ZPAC =90° hay ZOAC + ZAPC =90°
Xét tir gi&c BCEF c6: BFC = BEC =90°, ma hai dinh E, F k& nhau=> BCEF Ia tu giac

ngi tiép = FBC = AEF (géc ngoai bing géc trong tai dinh déi dién)
Hay ~/ABC = Z/AEB ma ZAPC = ZABC (cung chin ccung AC)
— /AEF = Z/APC = /APC + Z/OAE = ZAEF + ZEAQO =90°
Hay AO L EF ={K}(dfcm)

Chirng minh twong ty ta c6: OB 1L FD,0C L ED

1
Taco: Sycur = EOA.EF (t&r gidc c6 hai duong chéo vudng géc)

Tuong tu: Syegp =%OB.FD ; Sopce =%OC.DE

= Soear + Sorep + Sopce = %OA.EF +%OB.FD + %OC.DE

= Shac =1R(EF + FE + DE) = EF + FE + DE _ 2Suc
2

Kéo dai ON cét (O) tai A'=> A'N 1 BC(do ON L BC)

Khi 6 ta c6: S 5 =%AD.BC < %A' N.BC

bit BC=a
Ap dung dinh ly Pytago trong tam giac vuéng ONC ta co:

2
ON:\/OCZ—CNZ:,/RZ—%
a’ a , a’
— AN=OA+ON=R+, R - & =5, <2 Ry [R2-Z
4 2 4
2
a[R+,/R2—a]
4

R
Dau "="xay ra < A= A',khi d6 diém Ala diém chinh gitra caa cung Ién BC

HA NAM (CHUYEN)

= EF+FD+DE <

Céu 4. (3,5 diém)

Lién hé tai liéu word toan zalo: 039.373.2038 TAILIEUTOANHOC.COM



Website:tailieumontoan.com

Cho duang tron (O), dudng kinh AB ¢6 dinh. Piém H cé dinh ndm giira hai diém
Ava Osao cho AH <OH.Ké day cung MN vubng goc véi ABtai H. Goi Cla diém
thy y thudc cung 16n MN sao cho C khdng tring véi M, N va B.Goi K 1 giao diém cua
AC va MN.

1) Ching minh tir giac BCKH noi tiép

2) Chuang minh tam giac AMK dong dang véi tam giac ACM

3) Cho d6 dai doan thaing AH =a.Tinh AK.AC — HA.HBtheo a

4) Goi | 1a tim duong tron ngoai tiép tam giac MKC.Xac dinh vi tri cia diém C dé
d6 dai doan thang IN nho nhat

A

N

a) C6 AH L MN = KHB =90°ma KCB = 90°
= Tir gidc BCKH c6 KHB + KCB =90° +90° =180° = BCKH Ia t gi4c noi tiép
b) Xét AAMK va AACM co:
A chung: AMK = ACM (ciing chén AM ) = AAMK ~ AACM (g.g)
©) AAMK ~AACM = 2 _ AML_ e ac = am2(1)
AM AC

Xeét AAMH va AMBH cé: H, = H, (=90°); MAH = ZHMB (cting phy HMA)

Cau 4.

o
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— AAMH ~ AMBH (g.9) = 2 =AM A HB = HM 2(2)

HM ~ BH
Tu (1) va (2) ta co:
AK.AC —HAHB=AM?-HM?=AH?=2a?
d) Vi AM latiép tuyén cua (1)(do AMK = MCA(cmt) ma 1 géc 1 goc noi tip , 1
goc la goc tao boi tiep tuyén day cung)= | € MB
Taco: NI ., < khoang cach tir N xuong BM nho nhat.
= NI L BM, do d6 khoang cach tir N dén tdm | nho nhat thi C la giao diém cua

(1:1M)va (0)
Vay Clahinh chiéu cia Ntrén BM

HAI DUONG
Cau 4. (3,0 diém)

Cho AABC c6 ba géc nhon néi tiép duong tron (O;R). Goi D, E, F 1a chan cac duong
cao lan luot thudc cac canh BC,CA, ABva H 1a truc tim caa AABC. V& dudng kinh
AK
a) Chuang minh tir giac BHCK 1a hinh binh hanh
b) Trong trudng hop AABC khong can, goi M 1a trung diém cia BC.Hay ching
minh FC 14 phan giac cuia DFE va 4 diém M, D, F, E cung nam trén mot duong
tron.
c) Khi BC va dudng tron (O; R)cé dinh, diém Athay ddi trén dudng tron sao cho
AABC ludn nhon, dat BC = a.Tim vj tri cia diém Adé tong
P = DE + EF + DF 16n nhat va tim gia tri lon nhat d6 theo ava R
DAP AN
Céu 4.
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A A

a) Chirng minh t& giac BHCK Ila hinh binh hanh
Ta c6: ABK la géc noi tiép chin nira duong tron (0)=> ABK =90%hay AB L BK
Ma CF L AB(gt) = CF //BK hay CH //BK (1)
Taco: ACK la g6c noi tiép chan nira duong tron (0) = ACK =90° hay AC L CK
Ma BE L AC(gt)=> BE //CK hay BH //CK (2)
Tu (1) va (2) suy ra tir giac BHCK Ia hinh binh hanh

b) Chitng minh FC Ia phan gi4c DFE
Xét tir giac BFHD ta c6: BFD + BHD = 90° +90° =180°, ma hai goc nay & vi tri déi
dién nén BFHD Ia ti gi4c noi tiép = HFD = HBD (hai g6c néi tiép cling chin
HD)(3)
Xét ti gidc AEHF c6 AEH + AFH =90° +90° =180°, ma hai géc nay & vi tri dbi dién
nén AEHF Ia ta giac noi tiép = HFE = HAE (hai g6c noi tiép cling chan I:IE) (4)
Xét tir giac AEDB ta c6: AEB = ADB =90° = AEDB Ia tir giac noi tiép (dhnb)
— DAE=DBE (5
Tir (3),(4),(5)= EAD = EFH = HFD = HBD
Hay EFC=CFD= FCla phan giac cua DFE (dfcm)
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. 1
Xét AEBC vuong tai E c6 duong trung tuyen EM = EM = BM =§BC
— AEBM cén tai M=> MEB = EBM = EMC = MEB + EBM = 2EBM (g6c ngoai
cua tam giéc). Lai c6 EFD = 2HFD = 2HBD = 2®(cmt)

— EMC = I§:I\3(=2E/Bm) = EFDM la t&r gi4c noi tiép = E,F,D, M cuing thudc

mot duong tron.
c) Timvi tri diém A.......
Goi EF nOA={I}

Taco: FAl = BCK (hai goc nai tiép cing chan cung BK)

Xét tir giac BFEC c6 BEC = BFC =90°(gt), do dé ttr giac BFEC Ia tir giac noi tidp (tt
giac ¢6 2 dinh ké ciing nhin 1 canh dudi c&c goc bang nhau)

— AFI = ACB (g6c ngoai va gc’)c trong tai dinh déi dién cua ta giac noi tiép )
— FAI + AFIl = BCK + ACB = ACK =90° (g6c ndi tiép chan nira duong tron)
= 0OALEF

Chung minh twong tu tacé : OB L FD,0C L ED
1
Taco: Soepe = EOA.EF (tr gidc o6 hai duong chéo vudng gbc)

Sora :%OB.FD " Sepce :%OC.DE

= Soear + Sorep + Sopce = %OA.EF +%OB.FD +%OC.DE

=S, —~REF+LRFD+~RDE
2 2 2

— EF + FD + DE = 2%

Kéo dai OM cét (O)tai A'= A'M L BC (do OM L BC)
1 1
Khi d6 ta c6: Spgc =EAD.BC SEA'I\/I .BC

Ap dung dinh ly Pytago trong tam giac vuéng OMC ta co:
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2
OM =/OC?—CM? = RZ—%

a’ a , a’
— A'M =OA+OM =R +,|R° -2 =5, <Z|R+,[R? -
4 2 4
2
a(R+,/R2—aj
4

Dau "="xay ra < A= A',khi d6 diém Ala diém chinh giira cua cung I6n BC
Vay P = DE + EF + DF dat gia tri 16n nhat khi diém Ala diém chinh giita ciia cung I6n
BC

= EF+FD+DE<

LAI CHAU

Cau 5. (3,0 diém)

Cho diém A nam ngoai duong tron (O). Tir Aké hai tiép tuyén AB, AC va cét
tuyén ADE khong di qua tdm t6i dudng tron d6 (B, C 12 hai tiép diém, D nam giita Ava
E). Goi H 14 giao diém cua AOva BC ,

a) Ching minh t giac ABOC la tir giac noi tiep
b) Chuang minh AH.AO = AD.AE
c) Tiép tuyén tai D cia dudng tron (O)cat AB, AC theo thir tu tai 1, K. Qua diém
O keé duong thang vudng goc véi OA cit AB tai P va cit AC tai Q. Ching minh
rang : IP + KQ > PQ
PAP AN
Cau 5.
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P

a) Ching minh ABOC Ia ti giac ndi tiép
Taco: B+C =90°+90° =180° = ABOC Ia tr giac noi tiép
b) Chitng minh AH.AO = AD.AE
Xét AACD va AAEC c6: A chung; ACD = AEC (cung chin CD)

— AACD ~ AAEC(g.0) = 25 = AP . AE AD = AC2(1)
AE  AC

Ap dung hé thirc lugng ta c6: AH.AO = AC*  (2)
Tir (1) va (2) = AH.AO = AD.AE
¢) Chéng minh rang : IP + KQ > PQ

PIK + IKQ + P +Q = 360° = 2PIQ + 20KQ + 2P = 360°

— PIQ + OKQ + P =180°

Lai c6: P10 + IOP + P =180° = OKQ = IOP

Xét AP10 va AQOK cé:

IPO = OKQ (APAQ can); IOP =OKQ(cmt) = APIO ~ AQOK (g.g)

TAILIEUTOANHOC.COM
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:>ﬂ=22> P1.QK = PO.QO = OP?
Q0 QK

Ap dung bét dang thic C6 — si ta co:

IP + QK >2,/IP.OK =2+/OP? = PQ

Vay IP+ KQ > PQ
THAI BINH
Cau 4. (3,5 diém) Qua diém M nam bén ngoai dudng tron (O; R), ke hai tiép tuyén
MA, MB (A, B 12 hai tiép diém). V& cat tuyén MCD khong di qua tim O (C nam giira M
va D)
a) Chting minh te giac MAOB noi tiép va MO L AB
b) Ching minh MA.AD = MD.AC
¢) Goi | 1a trung diém cua day cung CD va E 1a giao diém cua hai duong thing AB
va Ol. Tinh d% dai doan thang OE theo R khi Ol :%
d) Qua tam O ké duong thang vudng goc véi OM cit cac duong thang MA, MB lan
lwot tai P, Q. Tim vi tri caa diém M dé dién tich tam giac MPQ dat gi4 tri nho
nhat.
PAP AN
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a) Chéng minh ti giac MAOB néi tiép va MO L AB

Vi MA, MB I céc tiép tuyén caa (O) nén OAM = OBM = 90°

Xét tir giac MAOB c6: ZOAM + ZOBM =90° +90° =180°

= MAOB Ia tir gi4c noi tiép (twr gidc c6 tdng hai goc d6i bang 180°)
Vi OA=0B(=R)=> Othugc trung tryc cua AB

MA = MB (tinh chét 2 tiép tuyén cat nhau) = M thudc trung truc caa AB.
= MO Ia trung tryc cta doan thang AB
Vay MO L AB(dfcm)

b) Chitng minh MA.AD = MD.AC

Xét AMAC va AMDAc6: ZAMD chung; MAC = m(cung chan cung AC)

— AMAC ~ AMDA(g.9) = % :A—[C) — MA.AD = MD.AC (dfcm)

¢) Tinh d¢ dai doan thang OE theo R

Goi ABNOM ={H},theoy a)tacé OM L ABtai H
Ap dung hé thirc luong trong tam giac vuong OAM , duong cao AH ta co:
OA’ =0H.OM

Ma OA:OC(: R)nén OC*=0H.OM :E:%

OH OC

Xét AOCH va AOMC c6: ZCOM chung; Ezo—M(cmt)

OH OC

— AOCH ~ AOMC(c.g.c) = ZOCH = ZOMC = ZOMI (1) (hai géc twong ng)
Vi | 1a trung diém cua CD(gt)nén Ol L CD (duong kinh day cung)

— AOMI vuéng tai 1 = OMI + MOI =90°

Lai c6: OEH + EOH =90°(do AOEH vudng tai H)

Ma MOI = EOH nén ZOMI = ZOEH  (2)

Tir (1) va (2) suy ra ZOCH = ZOEH (= ZOMI)

= Tt giac OECH la t&r giac noi tiép (Ta giac co 2 dinh lién tiép cung nhin mot canh
duai cac goc bang nhau)

— OCE = OHE = 90° (hai géc noi tiép ciing chén cung OF)

= AOCE vuong tai C, c6 duong cao ClI
Ap dung hé thire lugng trong tam giac vudong OCE ta co:
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OC?’=0l.0E=OE = =—=3R

Vay khi Ol =%tm OE =3R

d) Timvitridiém M..........
bit OM = x(x > R).Ap dung hé thirc lrong trong tam giac vudng OMP, dudng cao
OAta co:

1 1 1 1 1 1
OAZ OM? OP? 'R ¥ OF?

1 1 1:>OP: XR

= =—-= —_—
OP> R’> X S _R?

Xét tam gidc MPQ c6 duong cao MO dong thoi 1a dudng phan giac (tinh chat hai tiép

tuyén cat nhau) nén AMPQ I tam giac can tai M, do d6 duong cao MO ciing dong thoi
1a duong trung tuyén = PQ = 20P = _ 2R

VX*—R®
2xR 2

X
=R.
Jx2 —R? Jx2-R?

NG x? —R? + R? R?
Ta co: = =X -R* 4 ——
Jx2 —R? Jx2 = R? Jx? - R?

Ap dung bét dang thirc C6 si, ta co:

1 1
Khl dé SMPQ = E MOPQ = EX.

— R’ =z R
2 2 2 2 —

Khi d6 Sypq = R2R=2R?

2
DAu "="xay ra < Vx> —R? =R—<:> x? —R?=R? < x = R/2(tm)

Vx? —R?
Vay dién tich tam giac MPQ dat gié tri nho nhit bang 2R* <> M cach tam O mot
khoang bing R+/2
THANH HOA
Cau IV.(3 diém)
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Cho tam giac nhon ABC néi tiép duong tron (O). Cac duong cao BD,CE (D
thuoc AC, E thuoc AB) cua tam giac kéo dai lan luot cit dudng tron (O) tai cac diém M
va N (M khac B, N khac C)
1. Chung minh tir giac BCDE noi tiép duoc trong mot duong tron
2. Chang minh MN song song vé6i DE
3. Khi dudng tron (O) va day BC cé dinh, diém A di dong trén cung 16n BC sao cho
tam giac ABC nhon, chimg minh ban kinh duong tron ngoai tiép tam giac ADE
khong doi va tim vi tri cia diém A dé dién tich tam giac ADE dat gia tri 16n nhat.
DAP AN
Céau lVv.

1) Chitng minh tir giac BCDE néi tiép
Vi BD,CE la cac duong cao cia AABC nén

BD | AC.CE 1 AB—= BDC = BEC =90°
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Suy ra t giac BCDE Ia tir gidc noi tiép (Tw giac ¢ hai dinh ké cung nhin 1 canh dudi
cac goc bang nhau
2) Chwng minh MN song song véi DE

Vi BCDE la ta giac néi tiép (cmt)= BDE = BCE (ciing chén cung BE)

Ma BCE = BCN = BMN (hai géc noi tiép ciing chin gl\T)

= BDE = BMN , ma hai géc nay & vi tri dong vi nén MN //DE

3) Timvitri A @& S, lén nhat.

Goi BDNCE={H}
Xét tir giac AEHD c6 AEH + ADH =90° + 90° =180° = AEHD Ia tir giac ngi tiép
Lai c6 AEH =90°nén Ia géc noi tidp chin nira duong tron, do d6 to giac AEHD noi
tiép duong tron duong kinh AH, tam I 13 trung diém cua AH

o . . AH
Suy ra duong tron ngoai tiép tam gidc ADE 1a duong tron (I T)

Ké duong kinh AF va goi K 1a trung diém cua BC
Vi ZABF, ACF Ia cac g6c noi tiép chin nira duong tron (O) nén
ZABF = Z/ACF =90°

Ta co:
CF L AB BF L AB
—=CF//BH —CH //BF
BH L AB CH L BF

= Tu gidc BHCF la hinh binh hanh
=> Hai duong chéo BC, HF cat nhau tai trung diém mdi duong ma K 13 trung diém BC
(theo céch v&) nén K ciing 1a trung diém cua HF

1 .
Khi ¢6 OK 1a duong trung binh cia AAHF nén OK ZEAH (tinh chat duong trung
binh) , suy ra dudng tron ngoai tiép AADE 1a duong tron (1;0K)

Ma (O)va BC cé dinh, do d6 O,K c6 dinh nén OK khong doi
Viy ban kinh duong tron ngoai tiép AADE bang OK khong doi

1 . .
Taco: £BAC = ESd cung BC ma BC c¢6 dinh nén sd cung BC khong doi.

Do d6 BAC khong ddi
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Xét AADE va AACBco: BAC chung:

AED = ACB (g6c ngoai va goc trong tai dinh ddi dién cua ti giac BCDE)

. AD
— AAED ~ AACB(g.g)theo ti s6 k = B

2
Do d6 ta co: Suep _ k? = (ﬂj
ACB AB

AD
Xét tam giac vuébng ABD co: AB =Cc0sZBAC

S o
— —2ED = cos® ZBAC = ,p =05’ ZBAC.S 5, ma c0s ZBAC khong ddi nén S,
ABC

dat gia trj lon nhat thi S, max

, 1
Kéo dai AH cat BC tai Pnén AP L BCva S,g¢ :EAP.BC

Do BC khong doi (gia thiét) nén S, .. khong doi <> AP 16n nhat
Khi d6 Aphai 1a diém chinh giira cua cung 16n BC
Vay S, dat gid tri 16n nhat khi A 1a diém chinh giita caa cung Ién BC
PHAN 3: CON LAl
AN GIANG

Céu 4. (2,0 diém)
Cho tam gidc ABC c6 ba goc déu nhon va noi tiép trong duong tron (O). V& cac
duong cao AA',BB',CC'cit nhau tai H
a) Chiing minh rang tir giac AB'HC'la tt gi4c noi tiép
b) Kéo dai AA'cat duong tron (O)tai diém D.Ching minh rang tam gidc CDH can
PAP AN

Cau 4.
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BC

a) Chirng minh AB'HC'la tir gi4c ndi tiép
Tacé: BB' L AC = AB'H =90°,CC' L AB=> AC'H =90°
Ta giac AB'HC'co: AB'H + AC'H =90° + 90° =180° = AB'HC 'l tw gi4c noi tiép
b) Chwng minh ACDH can
Tacé: BAA'+ ABA' =90°; BCC'+ ABA'=90°
— BAA'= /BCC'
Lai c6: /BAA'= /BCD (ciing chén BD)
— BCC'=BCD(= ZBAA")
Xét ACDH c6 CA'vira la duong €ao, vira la guéng trung tuyén nén la tam giac can
BA RIA VUNG TAU

Bai 4. (3,5 diém)  Cho nira duong tron (O)cé duong kinh AB.L4y diém C thugc cung
ABsao cho AC > BC (C khac A,C # B).Hai tiép tuyén cua nira duong tron (O)tai A
va Ccatnhau ¢ M. ,

a) Chirng minh tir giac AOCM ndi tiep

b) Chung minh AOM = ABC

¢) Puong thang di qua Cva vudng goc vai ABcat MO tai H. Chiing minh

CM =CH
d) Haitia ABva MC cit nhau tai P, dit COP =«
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(PA2 — PC.PM )sina

Chutng minh gia trj caa biéu thic la mot hang sb

MCP

DAP AN
Bai 4.

a) Chirng minh tir giac AOCM n@i tiép
Vi MA, MB la cac tiép tuyén cua (O)nén MAO = MCO = 90°
Xét tir giac AOCM ¢6 : MAO + MCO = 90° + 90° =180° = Tt gidc AOCM |a tir
giac noi tiép.
b) Chitng minh ZAOM = ZABC
Vi AOCM la tir gidc noi tiép (cmt)nén AOM = ZACM (hai goc néi tiép cling chan
AM). Lai c6: ACM = ABC (cling chén AC) = /AOM = ZABC
¢) Chwng minh CM =CH
Goi CH m AB ={N}
Theoy b, ta co: AOM = ZABC
Ma hai g6c nay ¢ vi tri dong vi nén OM //BC
= BC//MH = CHM = BCH =BCN (1) (so le trong)
Ta lai co:
Z/BCN + ZABC =90°(do ABCN vuéng tai N)
ZCAB + ZABC =90° (phy nhau) = ~BCN = ZCAB (ciing phu v6i ZABC)
Lai c6: ZCAB = ZCAO = ZCMO = ZCMH (hai g6c néi tiép cuing chan cung OC)
. BCN ~ OV (2)
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Tu (1) va (2) suy ra CHM =CMH = ACMH cén tai C= CH =CM (dfcm)
d) Chéng minh gia tri biéu thiec ... 1a mdt hang sé

Xét APOC va APMAco: APM chung; PCO = ZPMA(=90°)

= APOC ~ APMA(g.9)

_PC_PO _ ocpM=POPA. Lai ¢O: S,ep — L CNLAP.Khi d6 ta co:
PA PM 2
(PA2 —PC.PM )sina (PA2 - PO.PA)sina
Sace Lenap
2

PA(PA-PO)sina 20Asina

;CN.AP CN

CN_CN _OA_ 1
OC OA CN sina

Xét AOCN vubng ta cé: sina =

(PA2 —PC.PM )sina _ 1
=2siIna.——=2
Syicp sina
(PA2 —PC.PM )sina

=

Vay

= 2 = constast (dfcm)
SMCP

BAC GIANG
CAau 4. (2,0 diém) Cho dudng tron thm O, ban kinh R = 3cm.Goi A, B 1a hai diém phan
biét ¢6 dinh trén duong tron (O;R)( ABkhéng la duong kinh). Trén tia doi cua tia BA
ldy mot diém M (M khac B). Qua M ké hai tiép tuyén MC, MD véi duong tron da
cho (C, D Ia hai tiép diém)
d) Chirng minh ti giac OCMD noi tiép trong mot duong tron
e) Doan thing OM cét duong tron (O;R)tai diém E.Ching minh rang khi
CMD = 60°thi E la trong tam cua tam gidc MCD
f) Goi N ladiém d6i xang cuia M qua O. Buong thang di qua O vudng géc véi
MN cit cac tia MC, MD lan luot tai cac diém Pva Q. Khi M di dong trén tia doi
cua tia BA, tim vj tri cua diém M dé ta giac MPNQ c6 dién tich nho nhat
PAP AN

Cau 4.

Lién hé tai liéu word toan zalo: 039.373.2038 TAILIEUTOANHOC.COM



Website:tailieumontoan.com

d) Chéng minh ti giac OCMD néi tiép

Xét duong tron tam O ¢c6 MC, MD Ia céc tiép tuyén = OCM =ODM =90°

Tt gisc OCMD c6: OCM +ODM =90° +90° =180° = OCMD I tir gidc noi tiép
e) Chieng minh Elatrong tam AMCD

Xét duong tron (0) c6 MC, MD I3 hai tiép tuyén cat nhau tai M nén MC = MD va

MO la tia phan giéc cia CMD

Ma (WB:GOO:CTW):%C/I\A\D:%.GoO:soO

Xét AODM vuong c6 OD = R = 3cm,OMD = 30°

Ta co:

sinD/I\F):O—D:OM = _ODO =
OM sin30

=6(cm)= EM =OM —OE =6-3=3(cm)

N || w

TAILIEUTOANHOC.COM
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OD=0C=R

cia OM va DC = OM L DCtai |
Theo hé thire lugng trong tam giac ODM vuéng ta co:

.. (MD=MC A . .
Lai co: nén OM la duong trung truc cua doan DC. Goi | 1a giao diém

2 2
OD2:O|.O|\/|<:>O|=OD :3—:§:>IM:OM—O|:6_§29
oM 6 2 2 2
Tfrdétacé:ﬁ:E:E:ME:ng
Ml 9 3 3

Xét tam giac MCD c6 MC = MD va CMD = 60° nén AMCD Ia tam gidc déu c6 MI Ia
duong phan giac nén MI ciing 1a trung tuyeén. Lai c6 ME :§M| (cmt) nén Elatrong

tam tam giac MCD(dfcm)
f) Tim vitri cia M dé S, ., min
Vi N dbi xang voi M qua O nén OM =ON
Xét hai tam giac vubng AOQM ,AOPM c6 canh OM chung, (ﬁ/I\Q = OMP
Suy ra AOQM = AOPM (g.c.g) = OP =0Q
Dién tich tir giac MPNQ la:

S :%MN PQ= %.ZOM 20Q = 4%0|v| 0Q =4S4, =40DMQ = 4RMQ

Xét AOQM vudng tai O c6 OD la duong cao, theo hé thirc lugng trong tam gidc vudng
ta c6: OD? = DQ.DM < R?* = DQ.DM

Ap dung bat diing thirc C6 si ta c6: QM = DQ + DM >2./DQ.DM = 2+/R? = 2R
Hay QM . =2R< QD =DM =R

Tirdé Sypyg N6 Nhét 12 8R? < MQ = 2R

Khi d6: Xét AMDB & AMAD c6: DMB chung; MDB = MAD (ciing chén é—IS)

— AMDB ~ AMAD(g - g) = "0 _ MB
MA  MD

Pit AB =a,MB = x (a khong dbi, a,x > 0)
Ta co:

= MD’ = MAMB = MAMB =R’
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—a++a’+4R’

2

MAMB =R’ < x(x+a)=R* < x*+ax-R*=0=x= (do x>0)

Vay diém M thudc tia ddi cua tia ABva cach B mot khoang bang

—a++/a’ +4R?
2

khéng d6i thi tir gialc MPNQ c6 dién tich nho nhit [a 8R?

BAC CAN
Céu 5. (3,0 diém) Cho nira duong tron (O )dudng kinh MN, diém P thudc nira duong
tron (PM > PN ).Ké ban kinh OK vudng goc véi MN cét day MP tai E. Goi d la tiép
tuyén tai P cua nira duong tron. Buong thang di qua E va song song véi MN cit d 6 F.
Chang minh rang: ’
a) Tu giac MPEO ngi tiep duong tron
b) ME.MP =MO.MN

MB =

c) OF //MP
d) Goi | 1a chan duong cao ha tir P xuéng MN. Hay tim vi tri diém P dé |E vuéng
goc véi MP o
PAP AN
Cau 5.
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M I N

a) Tw giac NPEO ngi tiép dwong tron

Vi ZMPN Ia géc noi tiép chén nira duong tron nen ZMPN =90° = ZEPN =90°
Xét tir gisc NPEOc6 EPN + EON =90° +90° =180° = NPEO Ia tir gi4c ngi tiép
b) ME.MP = MO.MN

Xét AMOE va AMPN c6: PMN chung; MOE = MPN = 90°

— AMOE ~ AMPN(g.9) :m—gzM—E: ME.MP = MO.MN (dfcm)

c¢) OF song song véi MP

Vi EF //MN(gt)ma MN L OK nén EF L OK = OEF =90° = OPF => OEPF la tir
giac noi tiép
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Lai c6 NPEO la tir giac néi tiép (cmt) = 5diém O, E,P,F,N cing thudc mot duong
tron nén ti giac OEFN ciing 1a tir giac noi tiép

— EON + EFN =180°ma EON =90°(gt) = EFN =90°

Xét tr giac OEFN c6: EON = OEF = EFN = 90° = OEFN I hinh chit nhat (t& gidc
c6 3 g6c vudng) = ONF =90° = NF Ia tiép tuyén cua (O)tai N

— FNP = NMP (cung chén I/\I_IS)

Ma NMP = OMP =OPM (do AOMP can tai O)

— FNP =OPM =OPE

Ma FNP = FOP (hai g6c noi tiép cting chén I/:T:’). — OPE = FOP
Ma 2 goc nay & vi tri so le trong nén OF / /MP

d) Tim vi tri diém P......

bit Ol =x,MN =2R= IN=R-x(0<x<R)

Ap dung hé thirc lwong trong tam giac vuéng MPN ta co:
PI2=MINI =(R+X)(R=X)=R?=x* = Pl =y/R? = x*

Ta co: OK / /Pl (cung vudng goc vsi MN)nén ap dung dinh ly Ta let ta cd:

OE MO OE R RVR? - X2
= = = S0E=—-———
Pl Ml ~JR?—x® R+X R+ X

Pé IE L MPthi IE//PN (doMP L PN), khi d6 OIE = INP (hai goc dng vi)

OE _ RVR? —x°

Ol x(R+x)

Xét tam giac OIE co: tanOIE =
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— |IP R? —x°
Xét tam giac vuong IPN cé tan INP

IN R-X

Vi OIE = INP = tan ZOIE = tan ZINP
RVR?—x* _JR?-x’
X(R+X) R—X
SR —Rx=xR+x* < x*+2Rx-R?*=0
X =—R+ RV2 = R(\/E—l)(tm)
X, =—R — R+/2 < 0(ktm)

\/Rz—xz_\/RZ—RZ(\/E—l)Z_RJzﬁ—z_\/zﬁ—z
R-x  R-R(v2-1) R(2-v2) 2-\2

< R(R-x)=x(R+Xx)

o = x=R(v2-1)=0l

= tan ZINP =

L __ 2
= =\v2+1
J2 -1

— tan /MNP =tan ZINP =+/v/2 +1

Vy khi diém P nam trén duong tron (O)théa man tan ZMNP = J2 +1thi IE L MP
BAC NINH
Cau 3. (2,0 diém)
Cho tam giac ABC vubng tai A.Trén canh AC lay diém M khac C sao cho
AM > MC.V& duodng tron tam O duong kinh MC, duong tron nay cat BC tai E
(E #C)vacit duong thang BM tai D(D=M)
a) Chtiing minh ADCB la mét tir giac noi tiép
b) Chung minh ABM = AEM va EM 4 tia phan giac cua géc AED
¢) Goi G la giao diém cia EDva AC.Chuang minh ring CG.MA = CAGM
PAP AN
Cau 3.
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a) ADCB la tir giac ndi tiép
Xét duong tron (O)ta co: MDC Ia géc noi tiép chin nira duong tron
— MDC =90° hay BDC =90°
Xét t gidlc ADCB c6 ZBAC = ZBDC =90°ma A, D 1a 2 dinh ké nhau
Nén ADCB la ti gi4c noi tiép
b) Ching minh ABM = AEM va EM li tia phan giac caa goéc AED
Xét duong tron (O)ta co: MEC la géc néi tiép chin nira duong tron
— MEC =90° = BEM = 90° (hai géc k& bu)
Xét tr giac ABEM ta c6: BAM + BEM =90° + 90° =180° = ABEM la t& gidc noi
tiép
— ABM = AEM (cuing chén cung AM)
Ta c6: MED = MCD (hai géc noi tiép cing chin MD cia (O)) (1)
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Vi ADCB Ia ti gi4c ngi tiép (cmt)= ACD = ABD (hai géc ni tiép cling chan
AD) (2)
Lai c6 ABM = AEM (cmt)hay ABD = AEM (3)
Tir (1), (2), (3)= AEM = MED = ME Ia phén gic caa AED(dfcm)
¢) Chitng minh raing CG.MA =CAGM

AE AM .
Xét AAEG ta c6: EM la phan giac trong cta tam giac (cmt) = —— =—— (tinh chat
EG MG
AE AM .
duong phén giac) = —— =——(tinh chat duong phan giac
gpg)EGMG( at duong phan giac)

Lai c6 : ME L EC(cmt) = EC1a duong phan giac ngoai tai dinh E cia AAEG

= % = % (tinh chit duong phan giac)
= AM = AC = AG = AM.CG = AC.MG(dfcm)
MG CG EG

BEN TRE
Cau 8. (2,0 diém)
Cho tam giac nhon ABC ngi tiép dudng tron (O)va c6 cac duong cao BE, CF cét nhau
tai H (E e AC,F ¢ AB)
a) Chiing minh te giac AEHF noi tiép
b) Chung minh AH 1L BC
¢) Goi P,G 1a hai giao diém cua duong thing EF va duong tron (O) sao cho diém
E nam giira hai diém P va diém F.Chung minh AO 1a dudng trung truc cua doan
thang PG
PAP AN
Cau 8.
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a) Chang minh ti giac AEHF nai tiép
Tacé: CF L AB=> AFC =90°,BE L AC = AEB =90°
Tir giac AFHE c6 AFH + AEH =90° +90° =180° = Tt giac AFHE noi tiép
b) Chirng ,minh AH 1 BC
Kéo dai AH cat BCtai D
Do BE,CF la c4c duong cao trong tam giac va BE N CF ={H } nén H Ia tryc tam cua
AABC = AD la duong cao trong AABC = AD 1 BC = AH 1 BC(dfcm)
¢) Chang minh AO la dwong trung truc caa doan thang PG
Xét tir gidc BFEC c6 BFC = BEC =90°nén la tir gidc noi tiép (hai dinh ké nhau ciing
nhin canh doi dién dudi cac goc bang nhau)
= AFE = ACB (clng bi véi BFE)(1)
Ké duong kinh AA', Goi | 1a giao diém caa AOva PG
T giac BACA'noi tiép nén BAA'= BCA'(cung chin /BK')(Z)
Tu:(1)va(2)suyra AFE + BAA'= ACB + BC'A
Ma ACB + BCA'= A'CA =90° (goc noi tiép chan nira duong tron)
Nén AFE + BAA' =90° hay AFI + FAI =90°

= AIF =90° = AO L PGtai I.
= | 1a trung diém cua PG (tinh chat duong kinh day cung)
Nén AO la duong trung truc caa PG
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BINH PINH
Bai 4. (3,5 diém) , ,

Cho duong tron tam O, duong kinh ABva d la mat tiep tuyén caa duong tron
(O)tai diém A. Trén duong thang d lay diém M (khéc A) va trén doan OB lay diem N
(khac O va B).Puong thang MN cat duong tron (O)tai hai diém Cva D sao cho Cnam
gitta M va D.Goi H 1a trung diém cua doan thang CD

a) Chirng minh tir giac AOHM ndi tiep trong mot duong tron
b) Ké doan DK song song véi MO(K nam trén duong thang AB).Chting minh rang

MDK = BAH va MA* = MC.MD
¢) Puong thang BC cét duong thang OM tai diém 1. Chitng minh rang duong thang
Al song song véi duong thang BD
PAP AN

Bai 4.
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a) Chirng minh AOHM Ia tir giac ndi tiép
Taco: MAlatiép tuyén cua (O) = MAO =90°
H 1a trung diém cua CD = OH L CD ={H} (duong kinh — day cung)

— OHC = OHM =90°
X6t tir giac AOHM c6: MAO +OHM = 90° + 90° =180°ma hai goc nay déi dién nén
AOHM la t giac noi tiep (dpcm)
b)  Ching minh ZMDH = ZBAH va MA? = MC.MD
Tacdé: DK //MO(gt) = ZMDK = ZDMO (hai géc so le trong)
Vi AOHM I ta giéc noi tiép (cm cau a)= HMO = HAO (cling chén OH)

Hay BAD = DMO = BAH = MD\K(: D/I\K))(dfcm)
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Xét AAMC va ADMAta c6: M chung; MDA = MAC (ciing chin AC)

— AAMC ~ ADMA(g.g) = =M _MC
DM MA

c) Ching minh Al //BD
Goi Ela giao diém cua MO va BD.Kéo dai DK cit BC tai F
Xét ta giac AHKD ¢6 HAK = KDH (cau b) , ‘
= AHKD la ti giac ndi tiep (hai dinh ké cung nhin canh doi dién dudi cac goc bang
nhau)= ZDAK = ZDHK (g6c néi tiép cing chin DK)
Ma ~DAK = /DCB (clng chén DB)nén DHK = DCB

Hai goc nay ¢ vi tri dong vi nén HK //CB = HK / /CF
Trong tam giac DCF, HK / /CF, H 14 trung diém CD nén K 14 trung diém FD

DK FK(_ BK
OE oI BO

& MA? = MC.MD(dfcm)

= DK =KF . Laic6: DK//MO = DF //IE =

Ma DK = FK (cmt) = OE = Ol
Xét tir giac AIBE c6 hai duong chéo IE va AB cit nhau tai trung diém O ctua mdi
duong nén AIBE la hinh binh hanh = Al / /BE = Al //BD(dfcm)
BINH DUONG

Bai 5. (3,5 diém)

Cho dudng tron (O;3cm) c6 duong kinh ABva tiép tuyén Ax.Trén Ax lay diém
Csao cho AC =8cm, BC cit duong tron (O)tai D.Dudng phan giac cia goc CAD cit
duong tron (O)tai M va cat BC tai N

1) Tinh d6 dai doan thang AD

2) Goi Ela giao diém cua ADva MB. Chang minh t& gidc MNDE nai tiép duoc

trong duong tron.
3) Chirng minh tam giac ABN la tam giac can
4) Ké EF vudng goc AB (F e AB).Ching minh N, E, F thang hang.
PAP AN

Bai 5.
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1) Tinh d6 dai doan thang AD
Vi ADB noi tiép nira duong tron (O) nén ADB =90° = AD L BDhay AD 1 BC
Taco: Axlatiép tuyén cia (O)tai Anén Ax L ABhay AB L AC
AB1a duong kinh cua (O;3cm)nén AB = 2.3 =6(cm)
Do d6 AABC vubng tai A c¢6 duong cao AD
Ap dung hé thire luong trong tam giac vudng ABC ta co:
1 1 N 1
AD? AB? AC?
1 1 1 1 25 576
2Tt 2 =
AD”® 6° 8 AD® 576 25

=

=4,8(cm)
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Vay AD =4,8cm
2) Chitng minh MNDE Ia t&r gi4c noi tiép
Tacé: AD L BC(cmt) = EDN =90°
Tuong tu ta cd AMB Ia gc noi tiép chin nira duong tron (O)nén AMB = 90°

— AM L BM hay AN L BM = EMN =90°
Xét te giac MNDE c6 EDN + EMN = 90° + 90° =180°
Vay tir giac MNDE Ia ttr giac noi tiép .
3) Chtrng minh AABN la tam giac céan
Taco: CAN = ABM (gdc ni tiép va géc tao bai tiép tuyén day cung ciing chén Z\ﬁ)
MAD = MBD (hai gc néi tiép ciing chén MD)
Ma CAN = I\m(gt) — ABM = @,do do6 BM la tia phan giac cua ABN
Xét AABN c6 BM 1a duong cao dong thoi 1a dudng phan giac nén tam giac ABN cén
tai B(dfcm)
4) Chang minh N, E, F thang hang
Xét AABN c6 AD L BN(cmt); BM L AN(cmt); AD~BM ={E}(gt)
= E la tryc tdm cua tam giac ABN
Do d6 NE 1a duong cao thir ba cua tam giac ABN nén NE L AB
Lai c6: EF L AB(gt)
= Qua diém E nam ngoai duong thang AB ké duogc hai duong thang EF, NE cing
vuodng géc véi AB = NE = EF (Tién d O clit)
Vay N, E,F thang hang (dpcm)
BINH PHUOC
Céiu 5. (2,5 diém)
T mot diém T & bén ngoai duong tron (O), V& hai tiép tuyén TA, TB véi duong
tron (A, B 1a hai tiép diém). Tia TO cét duong tron (O) tai hai diém phan biét CvaD (C
nam giira T va O) va cit doan thang AB tai diém F
a) Chang minh : Tu gidc TAOB ndi tiep
b) Ching minh: TC.TD =TF.TO
c) V& duong kinh AG ciia duong tron (O).Goi H 1a chan duong vudng goc ke tir
diém B dén AG, I 1a giao diém cua TG va BH.Chang minh | 1a trung diém cua
BH o
PAP AN
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NS

a) Chéng minh ti giac TAOH nai tiép
Taco: TA,TB Ia hai tiép tuyén cua (O)tai A, B (gt)

TALOA — —
= =TAO=TBO =90
TB L OB
Xét tr giac TAOB ta cé: TAO +'|736 =90° +90° =180°, ma hai goc nay 1a hai goc dbi
dién nén TAOB la tir giac noi tiep
b) Chi&ng minh: TCTD =TF.TO
Ta c6: OA=0B = R = O thudc duong trung tryc cua AB
TA=TB (tinh chat hai tiép tuyén cat nhau)=> T thudc duong trung truc cua AB
= TO la duong trung tryc cia AB=TO L AB={F}
Ap dung hé thirc lugng cho ATAO vudng tai Aco duong cao AF ta co:
TA? =TFTO (1)
Xét ATAC va ATDAta co:
T chung; TDA = TAC (g6c noi tiép va géc tao boi tiép tuyén day cung ciing chin AC)
— ATAC ~ ATDA(g.g) = % - % —TAZ=TCTD (2

Tir (1) va (2) = TF.TO =TCTD(=TA?)(dfcm)

¢) Chéng minh | 1a trung diém caa BH
Goi AB TG ={K}

Lién hé tai liéu word toan zalo: 039.373.2038 TAILIEUTOANHOC.COM



Website:tailieumontoan.com

— BH //AT = ABH ='@(so le trong)
BH L AG

Ma TA=TB (t|nh chat hai tlep tuyén cét nhau) nén ATAB cantai T

—TAB =TBA=> ABH =TBA= BK Ia phén giac cua TBH

Tac6: ABG = 90° (g6c ndi tiép chan nira duong tron)=> BA L BG hay BK L BG
Do d6 BG la phan giac ngoai cua TBH

) {AT 1 OA= AT 1L AG
Ta co:

" BI _KI Gl
Apd dinh 1y duwong phan giac ta co:
p dung dinh ly duong phan g BT KT GT
Lai co KI_Bl.GI_1H (dinh ly Ta — 1ét)
KT AT 'GT AT
Bl IH

Dod6 —=——=BIl =1IH
AT AT

Vay | 1a trung diém caa BH (dfcm)
, BINH THUAN
Bai 5. (4,0 diém)
Cho nira duong tron (O)duong kinh AB = 2R. Trén doan thang OB ldy diém M
(M khac O va B).Puong thang vudng goc véi MN tai N cat céc tiép tuyén AX, By cua
nira dudng tron (O)lan luot ¢ Cva D (A, By va nira dudng tron thudc cling mét nira
mit phang bo AB)
a) Chting minh tt giac ACNM nai tiép
b) Ching minh AN.MD = NB.CM
¢) Goi Ela giao diém cia AN va CM .Puong thang qua E va vudng géc voi BD,
cit MD tai F.Chang minh N, F, B thang hang
d) Khi ABN =60°, tinh theo R dién tich cia phan nira hinh tron tam O béan kinh R
nam ngoai AABN
DAP AN

Bai 5.
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a) Chang minh tie giac ACNM ngi tiép
Vi AC la tiép tuyén cia (O)tai Anén MAC =90°
Vi MN L CDtai N nén ZMNC = ZMND =90°
Xét tir gilc ACNM c6: MAC + MNC =90° +90° =180°
= ACNM Ia tir gi4c ni tiép (tr giac c6 téng hai goc dbi bang 180°)

b) Chitng minh AN.MD = NB.CM
Vi BD la tiép tuyén caa (O)tai B nén ZMBD =90°
Xét ta gilc BMND c6: Z/MBD + ZMND =90° +90° =180°
= BMND Ia ttr gi4c noi tiép < ZMDN = ZMBN (cung chian cung MN)
= /ABN = /MDC
Vi ACNM I tir giac noi tiép (cau a)=> ZMAN = ZMCN (cung chin cung MN)
— BAN = MCD
Xét AABN va ACDN cé: ZABN = ZMDC(cmt); ZBAN = ZMCD(cmt)

AN NB

= AABN ~ ACDM (g.g) = =~ — = AN.MD = NB.CM (dfem)

¢) Chang minh N, F,Bthiang hang.
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Goi E =BN n DM, ta ching minh EF L BD
Vi AABN ~ ACDM (cmt) nén ANB = CMD ma ANB = 90° (géc noi tiép chin nira
duong tron)= CMD = 90° = ENF = EMF =90°
Xét tir giac MENF c6 ENF + EMF =90° + 90° =180°
= MENF Ia tir gi4c noi tiép (tir giac c6 tong hai goc d6i bing 180°).
= N\l = E\l (hai g6c néi tiép cuing chan cung MF)
Ma N\l = /D\l (hai g6c noi tiép cling chan cung BM)=> E, = 61(1)
Vi ABDM vubng tai B nén /D\l + BMD =90° (hai goc nhon trong tam giac vudng phu
nhau)
Ma BMD +CMD + M, =180° = /M, + Z/BMD =180° — Z/CMD =180° — 90° = 90°
5 - (2)
Tu (1) va (2) suy ra é\l = @ ma hai géc nay & vi tri so le trong nén
EF //AM hay EF //AB. Lai c6 AB L BD(gt) = EF 1 BD
Vay duong thang qua E vudng goc véi BD cat MD tai F e BN (dfcm)
d) Khi ZABN =60", tinh theo R dién tich .....
Xét tam giac vudng ABN vuong tai N c6 AB =2R, ABN = 60°(gt) ta co:
AN = AB.sin ZABN = 2R.sin60° = Ry/3
BN = AB.cos ZABN = 2R.cos60° = R

1 R2\/3

= Syon =5 AN.BN =%RJ§.R= >

1
Dién tich nira hinh tron tam (O;R)1a S, :EJZ'RZ

Vay dién tich caa phan nira hinh tron tam O, ban kinh R nam ngoai AABN I3
1 R%/3 R?
S=S, —S, =—7R ————=——(7-/3
rTVmN T 5 5 ( ‘ )
CA MAU

Bai 6.
Cau 1.Cho tam giac ABC c6 cac goc déu nhon. V& cac duong cao BD, CE cua tam giac
ABC.Goi H 1a giao diém cua BD,CE

a) Chung minh te giac ADHE noi tiép dugc duong tron

b) Chang minh rang: DE.AC = BC.AE
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¢) Goi O 1a tam duong tron ngoai tiép tam giac ABC.Chuang minh raing OA L DE
DAP AN

Bai 6.
Céau 1.

a) Theo gia thiét, ta c6: AEH = ADH =90° = tau giac ADHE ngi tiép duong tron
b) Vi BDC = BEC =90°(gt)va cing nhin canh BC nén BEDC I tir gidc noi tidp
— BED + BCD =180° = BCA = BCD =180° — BED = DEA
Xét AAED va AACB c6: DAE chung; DEA= B/CTA\(Cmt)

— AAED ~ AACB(g.g) = % = % — DE.AC = BC.AE(dfcm)

c) Goi OANED ={F}
Tacé: AFD =180° — FAD — FDA=180° - OAC — EDA(1)
Xét AOAC c6 OA=OC => AOAC can tai O

— 0—/\ ——
:OACzMzQOO—ABC(Z)
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Lai co: EDA= ABC (do AAED ~ AACB)(3)
Tur (1), (2), 3) = AFD =180° —(900 - @E) _ ABC =90°
= AF L FD hay AO L ED(dfcm)
CAO BANG
Cau 4. (2.0 diém)

Qua diém Anam ngoai duong tron (O)vé hai tiép tuyén ABva AC ciia duong
tron (B, C 1a cac tiép diém)

a) Chang minh ABOC Ia ti giac noi tiép
b) Ké duong thang qua diém Acit duong tron (O)tai hai diem Eva F saocho E
nam giira A va F. Ching minh BE.CF = BF.CE

DAP AN

Bai 4.

C

a) ABlatiép tuyén vsi (O)nén OB L AB= OBA =90°
AC la tiép tuyén vsi (O)nén OC L AC = OCA=90°

Lién hé tai liéu word toan zalo: 039.373.2038 TAILIEUTOANHOC.COM



Website:tailieumontoan.com

Tir gidc ABOC c6 OBA+ ACO = 90° + 90° =180°
Do d6 ABOC la tur gic ni tiép (tir giac c6 tong hai goc ddi bang 180°)
b) Xét AABE va AAFB cé: Achung . ABE = AFC (cting chan cung BE)
AB BE AE
AF  BF AF
= AB.BF = AF.BEva AB® = AE.AF
Xét AACE va AAFC co:
Achung; ACE = AFC (géc noi tiép va géc tao bai tiép tuyén day cung cling chén CE)
AC CE AE
AF CF AC

(cac cap canh tuong tng ti I¢)

— AABE ~ AAFB(g.g) =

= AACE ~ AAFC(g.9) = (cé&c cdp canh tuong tng ti I€)

= AC.CE = AE.CF . Taco:
AB.BF = AF.BE : AC.CE = AECF

— AB.BF.AC.CE = AF.BE.AE.CF

— AB?.BF.CE = AE.AF.BE.CF

Ma AB? = AE.AF (cmt) = BF.CE = BE.CF (dfcm)
PAK LAK

Céu 4. (3,0 diém)
Cho hai duong tron bing nhau (O;R)va (O';R) cét nhau tai hai diém Ava B sao

cho AB = R.K¢ duong kinh AC cua duong tron (O).Goi E Ia mot diém bat ky trén
cung nho BC(E # B;C), CB va EB lan Iuot cit duong tron (O)tai cac diém thu hai la
Dva F

a) Chang minh AFD = 90°

b) Chtng minh AE = AF
¢) Goi P la giao diém cua CE va FD.Goi Q la giao diém cua AP va EF.Chung

minh AP 1a duong trung truc cua EF
d) Tinhtisb AP
AQ
PAP AN

Cau 4.

TAILIEUTOANHOC.COM
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C

1) Chitng minh AFD = 90°
Ta c6: ABC la géc noi tiép chén nira duong tron (O;R)
= /ABC =90° = ZABD =90° (hai géc k& bu)
Ma ABD Ia géc noi tiép chin nira duong tron nén AD 1a duong kinh (O%R)
Lai c6 : AFD Ia géc néi tiép chén cung AD = AFD = 90° (dfcm)
2) Chwng minh AE = AF
Ta c6: AEB = ACB (hai géc noi tiép ciing chén cung AB cua (O)) hay
ZAEF = /ACD(1)
ZAFB = ZADB (hai goc néi tiép cung chan cung ABcua (O"))
Hay AFE = ADC(2)
Taco: AD = AC = 2R = AADC can tai A= ACD = ADC (3)
Tir (1), (2), (3) = AEF = AFE = AAEF I tam gi4c can=> AE = AF

3) Chitng minh AP 1a dwong trung truc caa EF
Taco: AE = AF(cmt)= Athugc duong trung tryc cua EF.  (4)
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Xét AAEP va AAFP ta co:
AE = AF (cmt); AEP = AFD =90°; AP chung
= AAEP = AAFP(ch — cgv) = PE = PF (hai canh tuong ng bang nhau)
= Pthudc duong trung truc cia EF  (5)
Tir (4) va (5) suy ra AP 1a duong trung truc cua EF (dfem)
4) Tinh ti sé %
Taco: AP 1a duong trung truc cia EF (cmt) = AP L EF ={Q}
Ap dung hé thirc lwong cho AAFP vuéng tai F c6 duong cao FQ ta co:
AF? _ AQ _ AQ?
AQ AP AFZ
Xét AAFQ vudng tai Q ta co:

AF? = AQ.AP = AP =

sin /AFQ = 22— gin apB = AL _AB _1
AF AF AD 2
2
:{A_Q) _1_AQ 1. AQ_1
AF) 4 AP 4 AP 4
PAK NONG

Bai 4. (3,0 diém)
Cho tam giac ABC c¢6 ba géc nhon. Hai duong cao cua tam giac ABC la AD,
BE cit nhau tai H (D € BC,E € AC)

a) Chting minh: CDHE Ia ti giac noi tiép mot duong tron
b) Chung minh: HA.HD = HB.HE
¢) Goidiém | 1a tam duodng tron ngoai tiép tir giac CDHE. Chang minh IE latiép
tuyén cua duong tron duong kinh AB
PAP AN

Bai 4.
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a) Chéng minh ti giac CDHE nai tiép

Ta c6: AD, BE la hai duong cao cua
AD 1L BC= {D}

— ADC = BEC =90°
BE 1 AC ={E}

AABC(gt) = {

Xét tir gidc CDHE ta c6: HDC + HEC = 90° + 90° =180° = CDHE Ia tu giac noi tiép

b) Ching minh HAHD = HB.HE
Xét AHAE va AHBD ta co:
AHE = BHD (déi dinh); AEH = BDH =90°
— AAHE ~ ABHD(g.9) = % = %: AH.DH = BH.EH (dfcm)

¢) Chéng minh IE 14 tiép tuyén ..........
Xét tir giac ABDE ta c6: ADB = AEB =90°, ma hai dinh D, E 14 hai dinh lién tiép cua
tr giac = ABDE Ia ttr gi4c noi tiép
Lai c6: AAEBvudng tai E = A, B, D, E clng thudc duodng tron tam O duong kinh AB
Taco: ABDE la tir giac noi tiép (cmt) = EDC = BAE (g6c ngoai tai 1 dinh bang goc
trong tai dinh doi dién ) (1)
Ta co: | 1a tam duong tron ngoai tiép tir giac CDHE = | 1a trung diém cua HC
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AECH vudng tai E c6 dudng trung tuyén El = EI = HI =%HC (duong trung tuyén
g véi canh huyén cua tam giac vuong)

= AHEI can tai | = IEH = IHE (tinh chat tam giac can) hay ZIEH = ZEHC  (2)
Tu giac CDHE Ia ti giac noi tiép (cmt) = CDE =CHE (cuing chan /EE) (3)

Tir (1), (2), (3) suy ra EDC = ﬁi ﬁE\/l\

AAOE can tai O (OA=OE )= OEB = OBE (tinh chat tam gi4c can)

Hay BAE = OEAma OBE + BAE =90° = OEB + HEI =90° = OE | El
=El la tiép tuyén cua duong tron duong kinh AB(dfcm)

PIEN BIEN

Cau 4. (3 diém) Trén nira duong tron duong kinh AB, ban kinh R. LAy hai diém |,Q sao
cho | thuc cung AQ. Goi C 1a giao diém cua hai tia Al,BQ,H 1a giao diém cua hai
day AQ va Bl.Chang minh rang:

1) T giac CIHQ la tw giac ni tiép
2) CI.Al =HI.BI
3) Al.AC + BQ.BC luon khong dbi.

DAP AN

Bai 4.

o4
o

A

1) T giac CIHQ ndi tiép

Lién hé tai liéu word toan zalo: 039.373.2038 TAILIEUTOANHOC.COM



Website:tailieumontoan.com

Vi ZAIB, ZAQB Ia cac gdc noi tiép chan nira duong tron (O) nén

AIB = /AQB =90° = CIH = CQH =90°

Xét tir giac CIHQ co: CIH + CQH =90° +90° =180°nén CIHQ Ia tir giac noi tiép
2) Chirng minh CI.Al = HI .BI

Xét AAHI va ABCI c6: HAI =CBI (cung chén cung 1Q); AIH = BIC =90°

= AAHI ~ ABCI(g.9) = % = % (hai cdp canh twong tng ti 1€)

— CI.Al = HI.BI (dfcm)
3) Chéng minh Al.AC + BQ.BC ludn khéng doi
Ta co:
Al.AC + BQ.BC = AC.(AC - IC) + BQ.(BQ +QC) = AC? — AC.IC + BQ” + BQQC
= AQ* +QC? - AC.IC + BQ” + BQQC =(AQ’ + BQ?) + QC.(QC + BQ) - AC.IC
= AB? + QC.BC — AC.IC
Xét AAQC va ABIC c6:
ICQ chung; AQC = BIC =90° = AAQC ~ ABIC(g.g)
— AC.IC =QC.BC = QC.BC - AC.IC =0
Vay ALLAC +BQ.BC = AB? =(2R)’ = 4R*luén khong déi (dpcm)
PONG THAP
Cau 6. (2,0 diém)
Cho dudng tron (O)va mot diém Anam ngoai (O). Ve cac tiép tuyén AM, AN
voi (O)(M,N I cac tiép diém)
1) Chung minh tir giac AMON Ia tir giac noi tiép
2) Biétraing OA =10cm, MAN = 60°. Tinh phan dién tich cua tir giac AMON nim
bén ngoai duong tron (O)
PAP AN

Cau 6.
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1) Chitng minh tir gia&c AMON Ia ti& giac ndi tiép
Taco: AM, AN 1a céc tiép tuyén tai M, N cua
OM 1 AM — .
(0)= = AMO = ANO =90
ON L AN
Xét tr giac AMON ta c6: AMO + ANO =90° +90° =180° = AMON la t giac noi
tiép
2) Tinh phan diéntich ..............
Tac6: AM, AN 14 hai tiép tuyén cit nhau tai A
— AO la phan giac caa ZMAN (tinh chat hai tiép tuyén cat nhau)
MAO =~ NIAN =30

Xét AAMO vubng tai M ta c6:
AM = AO.cos ZMAO =10.cos30° = 5+/3(cm)

OM =R = AO.sin MAO =10.sin 30° = 5cm

=S 0 =%OM AM =%.5.5\/_ =¥(cm2)

= Samon =2Saw0 = 2-% = 25\/§CTn2

Ta c6: AMON la tir giac noi tiép (cmt)

= MAN + MON =180° (tinh chat tir gi4c noi tiép)
= MON =180° - MAN =180° —60° =120°
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Ma ~/MON la géc & tim chén cung MN = sd MN =120°
B 7.R%n B 7.5%120 257w
= Swawon =360 =350~ 3 1)

Nén dién tich phan can tim 12 S =S 0y — S = 253 —%Tﬂ(cmz)
Vay dién tich cin tim 12 25+/3 —%Tﬁ(cmz)
GIA LAI

Cau 5. (3,0 diém)
Cho duong tron tim O, dudng kinh AB = 2R. Goi C 1a trung diém cua doan thang
OA, qua C ké day cung MN vuéng goc véi OA.Goi K 1a diém tly y trén cung nho BM
(K khdng tring véi B va M), H 1a giao diém cia AK va MN
a) Chung minh tir gidc BCHK la tu giac noi tiép
b) Chung minh AH.AK = R?
¢) Trén doan thang KN lay diém I sao cho KI = KM.Chtng minh NI = KB

DAP AN

Cau 5.
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a)  Taco: AKB =90°(g6c noi tiép chin nira duong tron); BCH = 90°(MC L AB)
Do d6 HKB + BCH =180° Vay t gidc BCHK noi tiép
b)  Ching minh AK.AH =R?
Ta cé: MC la duong trung truc cia OAnén MA=MOva OM =0A=R,nén
OM =0OA=MA=R = AOAM déu, /MOA = 60°
Xét AACH va AAKBco: ZC = /K =90°, ZAchung=> AACH ~ AAKB
= A—C:ﬂ: AK.AH = AB.AC
AK AB
Mt khac tam giac AMB vudng tai M ¢c6 MC 1a dudng cao ¢ng véi canh huyén nén
AC.AB = MA? = R? (hé thie luong) . Vay AK.AH =R®
c) Taco:Ta gidc OMAN c6 hai duong chéo OAva MN vudng goc nhau tai trung
diém C mdi duong nén 14 hinh thoi. Do d6 Z/MON =2/MOA=120°

Tir do MKN :%I\TO\N =60°(goc noi tiép va gbc & tam cuing chin cung MN)

Mit khac MK = KI = AMKI déu = MK = MI =Kl

Tacd: BC la trung truc caa MN nén BM = BN, va MNB = MAB = 60° (g6c noi tiép
cung chén cung BM), do d6 ABMN du, suy ra BMN = 60°, MB = MN

Ta c6: KMN = KMB + BMN = KMB +60° (1)

Ta lai c6: KMN = NMI + KMI = N/I\m+600(2)

Tir (1), (2) suy ra KMB = NMI,vi MN = MB, Ml = MK nén AMNI = AMBK (c.g.c)
Vay NI = BK

HA GIANG

Cau 4. (3,5 diém)

Cho dudng tron (O)va diém Anam bén ngoai duong tron (O).Qua diém Adung
hai tiép tuyén AM, AN dén duong tron (O)vsi M, N la cac tiép diem. Mot duong thang
d di qua Acit duong tron (O)tai hai diém Bva C (AB < AC, duong thang d khong di
qua tam O)

a) Chuang minh te giac AMON I tir gi4c noi tiép
b) Chung minh AN® = AB.AC
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c) Hai tiép tuyén cua duong tron (O)tai B va C cat nhau tai K. Ching minh rang
diem K luon thuoc mot duong thang ¢é dinh khi duong thang d thay doi va duong
thang d théa man diéu kién de bai

PAP AN

Cau 4.

a) Vi AM, AN la tiép tuyén tai M, N cia (0)=> AMO = ANO =90° = Ti giac
AMON noi tiép duong tron duong kinh AO(dfcm)
b) D& chung mnh AAMO = AANO (canh huyén — canh géc vudng) = AM = AN
Xét AABN va AANC ta co:
BAN chung; BNA = BCN = NCA (tinh chét géc tao bai tiép tuyén day cung)
AB AN

S AABN ~ AANC(g.g) = —=—— = AB.AC = AN?(dfcm
uy ra (99)= =75 = (dfem)

¢) Goi KM cit (O) tai N
Vi tir giac MBN 'C noi tiép = AKBN '~ AKMB = KN '.KM = KB?
Goi KOcit BCtai E
D& thiy OEA =90° = ONA = OMA = 5diém O, M, N, E, Acling thugc mot duong tron

(1)
Ap dung hé thirc lvong trong AKBO vuon tai B, duong cao BE, ta co:
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KE.KO = KB? = KN'.KM = AKN 'E ~ AKOM

= OM N = ZOMK = 2N 'EK =180° ~ OEN "= OMN '+ OEN ' =180’ ,
= Tu giac MOEN 'ndi tiép hay 5 diem M,0O,E, N, Acung thugc mot duong tron, két
hop véi (1) suy ra N = N 'hay K € MN ¢b dinh

CHUYEN DAl HQC SU PHAM (HA NOI)

Bai 4. (3,0 diém)

Cho duang tron (O)va mot diém nam ngoai dudng tron. Ké tiép tuyén ABvei
dudng tron (O)(B 1 tiép diém) va duong kinh BC.Trén doan thing CO lay diém | (I
khéc C va O). Buong thang lAcat (O)tai hai diém Dva E (D nam giira A va E). Goi

H 1 trung diém cua doan thang DE

a) Chtng minh AB.BE = BD.AE
b) Puong thang d di qua diém E song song voi AO, d cat BC tai diém K.Chung

minh HK //CD
¢) Tia CDcat AOtai diém P,tia EOcit BP tai diém F.Chiing minh tir giac
BECF la hinh chir nhat o
PAP AN
Bai 4.
B

a) Chwng minh AB.BE = BD.AE
Xét AABD va AAEB cé: Achung; ABD = AEB (g6c noi tiép va goc tao bai tiép tuyén
va day cung ciing chén BD) = AABD ~ AAEB(g.9)

TAILIEUTOANHOC.COM
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- % B % (hai cap canh tuong ng ti 1¢ )= AB.BE = BD.AE(dfcm)
b) Chitng minh HK //CD

Vi H 1a trung diém cua DE(gt)nén OH L DE (tinh chat duong kinh va day cung)

— OHD =90° = OHA =90°

Xét tix giac OBAH c6 : OHA =90°(cmt); OBA=90° (do AB Ia tiép tuyén cua (O))

— OHA + OBA =90° + 90° =180° = OBAH Ia tir gi4c noi tiép

— OAH = OBH (hai géc néi tiép cling chén cung OH)

Ma OAH = HEK (so le trong do d / /OA)

— OBH = HKE = HBK = Tu gidc BEKH 14 tir gi4c noi tiép (T gidc c6 hai dinh ké
nhau cting nhin mot canh duéi cac goc bang nhau).

— HKB = HEB = DEB (hai gc noi tiép cling chén cung HB)

Ma DEB = DCB (hai gdc noi tiép ciing chén éB) — HKB = DCB (hai géc noi tiép
cung chén cung BD) = HKB = D/C\B(: EE\B) Lai c6 hai goc nay ¢ vi tri dong vi bang

nhau
= HK //CD(dfcm)

c) Ching minh BECF la hinh chir nhat
Ké tiép tuyén AQvéi duong tron (O) (Q#B)

Xét tir giac OBAQ co: OBA+OQA =90° +90° =180° = OBAQ Ia tir giac noi tiép (Tir
gi4c c6 téng hai goc ddi bang 180°)

— OBQ = OAQ = PAQ (hai géc nai tiép cling chén cung OQ)

Lai c6: OBQ = CBQ = CDQ (hai géc noi tiép ciing chin cung CQ)

= P/ATQ = (ﬁ)\Q(: EBTQ) = Tt giac APDQ Ia tir gi4c noi tiép (T giéc cd goc ngoai
bang goc trong tai dinh d6i dién)=> ADP = AQP (hai goc nai tiép cling chan AP)

Ma ADP = CDE (déi dinh)=> CDE = CBE (hai géc noi tiép ciing chén éE)

= AQP=CBE (1)

Xét AABP va AAQP c6: AP chung; BAP = QAP (tinh chét hai tiép tuyén cét nhau);
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AB = AQ (tinh chat hai tiép tuyén cat nhau) = AABP = AAQP(c.g.c)
— ABP = @ (2) (hai goc tuong ung)
Tir (1) va (2) = CBE = @(: KQ\P)

= CBE + CBF = ABP + CBF = EBF = ABC =90’

L —

= EBF 1a gdc noi tiép chan nira duon tron (O) nén EF 1a duong kinh cua (O)
= O1a trung diém cua EF
Xét tir giac BECF ¢6 hai duong chéo BC, EF cit nhau tai trung diém mdi duong
— BECF la hinh binh hanh. Lai c6: E/B\F =90° (cmt) nén BECF 14 hinh chix nhat
(dfcm)

HA TINH
Cau 5. (2,0 diém) Cho duong tron tim O, dwong kinh MN, diém I thay doi trén doan
oM
(I khac M). Dudng thing qua | vudng goc véi MN cét (O)tai Pva Q.Trén tia déi cua
tia NM Idy diém S c6 dinh. Doan PS cat (O)tai E, goi H 14 giao diém cua EQva MN

a) Chirng minh tam giac SPN va tam giac SME dong dang 7
b) Ching minh do dai doan OH khﬁng phl;l thudc vao vi tri cua diém I.
DAP AN

Cau 5.
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a) Ching minh ASPN ~ ASME
Tac6 : bon diém P,E, M, N cung thudc (O) nén t giac PENM noi tiép

— EPN = EMN (géc ndi tiép cling chin cung EN)

Xét ASPN va ASMEc6: S chung; EPN = EMS (cmt)
= ASPN ~ ASME(g.g) (dfcm)
b) Chiérng minh d9 dai doan OH khéng phu thuéc vao |
Tu cau a, ASPN ~ ASME = % = %(hai cap canh tuong tng ti I€)

= SP.SE = SM.SN (1)

Ta co: @:@:?dﬁ‘@:sd:m:m
PEH + SEH =180°: POM + POS =180° = SEH = POS
Xét ASEH va ASOP c6: SEH = POS (cmtt); S chung

SE

= ASEH ~ ASOP(g—-9)= o) = i—ls (Hai cap canh tuong wng ti 1€)

= SE.SP = SO.SH (2)
SM SN

Tu (1) va (2) suy ra SO.SH =SM.SN = SH =

Ma S,M,N,Ocb dinh nén SM , SN, SO khong doi = SH khong doi
= OH = SO — SH khéng dbi
Vay do dai OH khéng phu thudc vao vi tri diém | (dfcm)

HAIl PHONG
Bai 4. (3,5 diém)

1. Quadiém Anam ngoai dudng tron (O)ve hai tiép tuyén ABva AC ciia dudng
tron (B va C la cac tiép diém). Goi El1a trung diém cua doan thang AC, F 1a giao
diém thu hai caa duong thang EB véi duong tron (O), K 1a giao diém thu hai caa
dudng thang AF véi duong tron (O). Ching minh
a) Tu giac ABOC Ia tir giac noi tiép va tam giac ABF dong dang véi tam giac

AKB
b) BF.CK =CF.BK
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¢) AFCE ~ ACBE va EAIla tiép tuyén cua duong tron ngoai tiép AABF
PAP AN

a) Twgiac ABOC la tir giac nai tiép va AABF ~ AAKB
OB 1L AB N A/BE _ A/C\O
OB L AC

Taco: AB, AC I3 hai tiép tuyén cua (O)tai B,C :>{
=90°

Xét tix gisc ABOC ta c6: ABO + ACO =90° +90° =180° ma hai goc nay déi nhau
nén ABOC Ia tt gi4c néi tiép (dfcm)

Xét AABF va AAKBta c6: Achung; AKB = ABF (ctng chén /B—IE)

= AABF ~ AAKB(g — g)(dfcm)
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b) Chitng minh BF.CK =CF.BK
AB BF AF
AK KB AB
Xét AACF va AAKC c6: Achung; AKC = ACF (cung chan CF)
AC CF AF
AK KC AC
Ma AB = AC (tinh chat hai tiép tuyén cat nhau)
AB AC BF CF
AK AK KB KC
¢) Chéng minh EA 1 tiép tuyén......

Ta co: AABF ~ AAKB(cmt) =

(cac cap canh twong ung ti I¢)

= AACF ~ AAKC(g - g)(dfem) =

(c&c cap canh tuong ung ti I¢)

— BF.KC = KB.CF (dfcm)

Taco: BKC = BCE (g6c noi tiép va goc tiép tuyén day cung cing chin BC)
Lai c6: BFCK Ia tu gidc ngi tiép duong tron (O)

— EFC = BKC (g6c ngodi tai 1 diém bing gdc trong tai dinh ddi dién)

. EFC - BCE (- BKC

Xét AFCEva ACBE ta co: E chung; EFC = ECB(cmt)

— AFCE ~ ACBE(g.g)(dfcm)

Vi AFCE ~ ACBE(cmt) =~ = = € _, cE? = FE.BE = AR?
CE BE
EA EF
->—=—
EB  EA

Xét AAEF va ABEA ta c6: AEB chung; % = %(cmt) = AAEF ~ ABEA(C—g —c)

— FAE = ABE (hai gbc twong (ing)
Ma ABE Ia géc noi tiép chén cung BF ciia duong tron ngoai tiép AABF

FAE duoc tao boi day cung AF va AE (E nim ngoai dudng tron)
= AE Ia tiép tuyén cua duong tron ngoai tiép AABF (dfcm)

HAU GIANG
Cau IV. (2,0 diém) Cho duong tron (O)c6 ban kinh R =2ava diém Anam
ngoai duong tron (O).Ké dén (O)hai tiép tuyén AM, AN (véi M, N la c4c tiép diém.
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1) Chting minh bén diém A, M, N,O ciing thudc mét dudng tron (C).Xac dinh
tam va ban kinh cua dudng tron (C)
2) Tinh dién tich S cua tir giac AMON theo &, biét raing OA=3a
3) Goi M 'la diém ddi xang véi M qua O va P 1a giao diém cua dudng thang
AO va (O), P ndm bén ngoai doan OA. Tinh sin MPN
PAP AN
Cau V.

M

1) Xac dinh tdm va ban kinh
Goi | 1a trung diém cua OA

Ta c6: OMA =90°(AM la tiép tuyén véi (O)) = AAMO vudng tai M

C6 Ml 1atrung tuyén = MI =10 = 1A(1)

ONA =90°(AN Ia tiép tuyén cia (O)) = AANOvuong tai N

C6 NI latrung tuyén nén NI =10 = IA(2)

T (1) va (2) suyra 1O =1A=1IM = INnén 4 diém A, M, N,O cung thuéc dudng tron
(C)tam I ban kinh R =%(dfcm)

2) Tinhdiéntich S........
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Goi Ela giao diém caa MN va OA

Ta c6:OM =ON = Rva AM = AN (tinh chét hai tiép tuyén cit nhau)

= OAla duong trung tryc caa MN = OA L MN tai trung diém E cia MN
Tam giac OMAvubng tai M, theo dinh ly Pytago ta co:

AM?=0A? -OM?=(3a)’ —(2a)" =5a° = AM =a+/5

Tam giac AMO vudng tai M c6 ME 1a dudng cao nén:

OM.AM 2a.a+/5 B 2a+/5

ME.OA=0OM.AM = ME =

OA 3 3
— MN =2ME :2.2""?:/g - 4af
Tu giac OMAN c¢6 hai duc‘rng chéo OA, MN vubng goc nén:
Soun = ; OAMN _E 3a 4a3f =225

Vay Sovan = 22’5
3) Tinhsin MPN
N&i M 'véi N ta c6: MPN = MM "N (hai gc noi tiép ciing chin MN)
= SINMPN =sinMM 'N
Tam giac MNM 'c6 MNM ' = 90° (géc noi tiép chin nira duong tron) nén 1 tam gidc

vuong tai N
= sinMM N = |\'>|/||\|>|I':4af:4a:§
Vay sin MPN _£
THANH PHO HO CHI MINH
Bai 8.

Cho duong tron tim O;ban kinh Rva diém Anim ngoai dudng tron sao cho
OA>2R.Tir Ak hai tiép tuyén AD, AE dén dudng tron (O)(D, E I hai tiép diém)
L4y diém M nim trén cung nhé DE sao cho MD > ME. Tiép tuyén cua dudng tron (0)
tai M cit AD, AE lan luot tai |,J.Puong thang DE cit OJ tai F

a) Chiing minh OJ 1a duong trung truc cua doan thang ME va OMF =OEF
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b) Chtng minh t giac ODIM noi tiép va 5 diém 1,D,0,F,M clng nam trén mot
duong tron

¢) Chang minh JOM = IOAva sin @:I\IA—;

DAP AN

Bai 8.

a) Chang minh OJ 1a dwong trung trwe doan thang ME va OMF = OEF
Taco: AE, JI 1a cac tiép tuyén cia duong tron (O)tai E,M

Ma AE N JI ={J}nén JE = JM (tinh chat hai tiép tuyén cat nhau)

Lai c6: OE =OM (= R) nén OJ 1a duong trung truc ciia doan ME (dfcm)

Xét AOEF va AOMF c6: OF chung: EOF = MOF (tinh chét hai tiép tuyén cét nhau):
OE =OM (=R) = AOEF = AOMF(c.g.c)

— OMF =OEF (hai géc tuong ung ) (dpcm)

b) Chitng minh ODIM Ia t& giac néi tiép va 1,D,0,F, M cuing nam trén mat
dwong tron

Vi AD Ia tiép tuyén véi (O)tai Dnén AD LOD = ODA = 90° = ODI =90°
MI 1a tiép tuyén véi (O)tai B nén OM L Ml — OMI =90°
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Ti gidc ODIM c6: ODI + OMI =90° +90° =180°nén 14 tir gidc noi tiép (tir gidc co
tong hai goc ddi bang 180°) . Vay ti giac ODIM Ia tir gidc noi tiép
Theo cau a, E/O\F = M/O\F = EOM = ZM/\OF

— 1 — 1 . ,
= MOF = 3 EOM = ESd cung ME (g6c & tam bang s6 do cung bi chan)
Nén MOF = I\TD\F(:%sd cungMEj

Xét tir giac OFMD c6 MOF = MDF (cmt) nén Ia tir gidc noi tiép (ta gidc c6 hai dinh ké
cling nhin canh déi dién cac géc bang nhau),
do d6 cac diem O, F, M, D cung thugc mot duong tron
Ma tir giac ODIM noi tiép (cmt) nén cac diém O, D, I, M cling thuéc mot dudng tron.
Viy 5 diém O, D, 1,M, F cing thuoc mot duong tron

¢) Chwng minh JOM =1I0A.......
Xét AMOI va ADOI ¢6:0M =0D(=R),0l chung; IM = ID (tinh chét hai tiép tuyén

ct nhau)=> AMOI = ADOI (¢ —c —c)=> MIO = DIO (2 géc trong ing)

Ttrgidc OFMI noi tiép (cmt)/:>\o/|:ﬁ 1+ MIO =180° (tinh chét tir gi&c noi tiép)

Ma MIO = DIO(cmt)nén OFM + DIO =180°

Lai c6 OIA + @zlﬂ:@ - 0IA

Xét tir gilc OEAD c6 OEA +ODA =90° +90° =180°nén Ia tir giac noi tiép (ta giac co
téng hai goc dbi bang 180°)

— OED = OAD (hai géc noi tiép cing chén OD)

Ma OED = OEF = OMF (theo cau b) nén OMF = OAD = OAI

Xét AOFM va AOIAco:

OFM = OIA(cmt);OMF = OAI (cmt) = AOFM ~ AOIA(g.q)

— FOM = @(hai gbc tuong tng) = JOM = @(dfcm)

= sin IOA = sin JOM :%(1)

Tir gidc OFMI noi tiép (cmt) = JFM = MIO (g6c ngoai tai 1dinh va géc trong tai dinh
dbi dién)

Xét tam giac AJFM va AJIOcé:

J chung; JFM = MIO = JIO(cmt) = AJFM ~ AJIO(g.g)
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= % = % (hai cap canh tuong ing ti 1) (2)

Tu (1) va (2) suy ra I0A = I\I/I—(I): (dfcm)
PHO THONG NANG KHIEU (THANH PHO HO CHI MINH)

Cau 5. (3,0 diém) Cho tam giac ABC ngi tiép duong tron (T ) c6 tam O, c6 AB = AC,

va BAC >90° Goi M 1a trung diém ciia doan thang AC. Tia MO cit dusng tron (T )

tai diém D.Puong thang BC lan luot cit cac duong thang AO va AD tai cac diém N, P
a) Chtng minh ring tir gisc OCMN noi tiép va BDC = 4.0DC

b) Tia phan giac cia BDP cét duong thing BC tai didm E.Puong thing ME cét
duong thang AB tai diém F.Chting minh ring CA=CPva ME 1 DB

. . DE
c) Chirng minh rang tam giac MNE can. Tinh ti s6 DE
PAP AN

Cau 5.
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a) Chitng minh OCMN I ti gi4c ni tiép va BDC = 40DC
*)Taco: AB = AC(gt) = Athudc duong trung truc cuia BC
OB = OC (cung bang ban kinh)=> O thugc trung truc cia BC
Khi d6 ta co6 OA la trung truc cna BC = OA 1L BC = ONC =90°
Vi M 1a trung diém cua AC (gt) nén OM L AC (quan hé vudng goc gitra duong kinh va
day cung)=> ONC = 90°
Xét tir giac OCMN c6 ONC = OMC =90° (cmt), suy ra OCMN Ia tix giac noi tiép (Ta
giac ¢ 2 dinh ké mét canh cling nhin canh dbi duéi cac goc bang nhau)
*)Xét AACD c6 DM L AC(do OM L AC)=> DM la dudng cao dong thoi 1a dudng

trung tuyén suy ra AACD cén tai D nén DM ciing 14 duong phan giac cia ADC
— ADC =20DC (1)
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Taco: AB= AC(gt)nén sd AB = sd AC (trong mot duong tron hai day bang nhau cang

hai cung bing nhau)=> ADB = ADC (trong 1 dudng tron, hai géc noi tiép chn hai cung
bang nhau thi biang nhau)

= AD la phan giac cua BDC = BDC =2ADC (2)
Tu (1) va (2) suy ra BDC =4.0DC (dfcm)

b) Phan giac géc BDP cét BC tai E, ME cit AB tai F. Chitng minh CA=CPva
ME vudng géc vei DB

Taco: sdAB =sd /AE(cmt)

— sd AB +sd BD = sd AC +sd BD
— sd AD =sd AC + sd BD

— sdCD =sd AC + sd BD

(doAD =CD = sdAD =sdCD)

— 1 = C
Lai c6: DAC = ESd CD (géc noi tiep chan cung CD)

APC = %(sd AC + sd BB) (goc co dinh nam phia trong dudng tron chin cung
AC,BD)
— DAC =APC  hayPAC = APC
Suy ra AACP can tai C (tam gi4c c6 hai goc bang nhau)= CA = CP(dfcm)
Tac6 : APC = DPB (hai goc déi dinh)
PAC = DBP (hai géc noi tiép ciing chin cung CD)
Ma APC = PAC (do tam giac ACP can tai C) (cmt)

— DPB = DBP => ABDP cén tai D, do d6 phan gidc DE déng thoi 13 duong cao nén
DE 1 BC

Xét tir gisc CDEM c6 CED = CMD =90° = Tt giac CDEM Ia ta giac noi tidp (tir
giac ¢6 2 dinh ké nhau cting nhin canh di dién duéi cac goc bang nhau)
— MEC = MDC = ADM (hai g6c noi tiép ciing chén cung MC)

Ma MEC = BEF (d4i dinh)= BEF = ADM (3)
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Tac6: ADM + DAM = 90° (do tam giac ADM vudng tai M)
ADE + DPE =90° (do tam giac DEP vu6ng tai D)

——

Ma DAM = APC = DPE nén ADM = ADE =EDB  (4)
Tir (3) va (4)= BEF = EDB

—

= ADEI vuéng tai I= DI L IE hay ME L DB(dfcm)
DE
c) Chang minh tam giac MNE can. Tinh DF
. mea_ Ll R 1( ~x =\ 1/ =5 B) OB s s
Tacs: DBA=sd AD Ion :E(stD+sd AC):E(stD+sd AB):CPD(goc c6

dinh & bén trong duong tron)=>180° — DBA =180° — CPD
— DBF = DPE = BDE = BD Ia tia phan gi4c cia EBF (*)
= ABEF can tai B (phan giac Bl ddng thoi 1a duong cao)
— BEF = BFE (5) (goc ¢ day tam giac can)
Tacé: ANM = ACO (géc ngoai va géc trong tai dinh déi dién cua tir giée noi tiép
OCMN) ma ACO =OAC =OAB nén ANM =OAB , hai goc nay lai ¢ vi tri so le trong
— MN / /AF = NME = BFE (hai géc so le trong ) (6)
Tur (5) va (6) suy ra BEF = NME = NEM
Suy ra AMNE céan tai N (dfcm)
Vi ABEF cén tai B(cmt) nén BE = BF
Xét ABDE va ABDF c6: BE = BF (cmt); BD chung; EBD = FBD (theo (*))
— ABDE = ABDF(c.g.c) = DE = DF (hai canh twong (tng)
Vay DF =1.
HOA BINH

Cau IV. (2,0 diém) Cho tam giac nhon ABC ( AB # AC)c6 céc duong cao AD,
BE, CF cit nhau tai H

1) Chiing minh rang: T gidc AEHF 12 tir giac noi tiép

2) Chiing minh ring ADE = ADF

Lién hé tai liéu word toan zalo: 039.373.2038 TAILIEUTOANHOC.COM



Website:tailieumontoan.com

3) Chung minh rang: Buong tron ngoai tiép tam giac EDF di qua trung diém M cua
canh BC

PAP AN
Cau IV.

A

1) Chitng minh tir giac AEHF ngi tiép
BE L AC |AEH =90°
: ———
LAB | AFH =90°
— AEH + AFH =90° +90° =180° = AEHF Ia tir gi4c néi tiép
2) Chwng minh ADE = ADF
AD L BC [/BDH =90°
Xét tir giac BDHF co: =
CF L AB /BFH =90°
— BDH + BFH =90° +90° =180°

— BDHF la tw giac néi tiép = HDF = HBF (ciing chén cung HF)
— /ADF = /ABE (1)

Xét tir giac AEHF cé: {

Tuong tu xét tir giac CDHE co: { =
BE L AC /HEC =90°

— HDC + HEC =90° +90° =180°
— CDHE la tw giac néi tiép <> HDE = HCE (cling chén HE)

AD 1 BC {LHDC —90°

Lién hé tai liéu word toan zalo: 039.373.2038 TAILIEUTOANHOC.COM



Website:tailieumontoan.com

— ADE=ACF (2
Ta lai co:
ABE + BAC =90°(do AABE vudng tai E)

ACF + BAC =90°(do AACF vung tai F)

— ABE = ACF (clng phu véi BAC) (3)
Tir (1), (2), (3) = ZADE = ZADF (dfcm)
3) Chirng minh dwdng tron ngoai tiép AEDF di qua trung diém M ciia canh BC
Goi M 1a trung diém cua BC,tasé chiang minh tir giac DMEF noi tiép
Xét tam giac BEC vuong tai E c6 trung tuyén EM 1ng véi canh huyén BC

1 .
= ME = > BC = MB = MC (dinh Iy duong trung tuyén trong tam giac vuong)

— AMBE cantaiM = MBE = MEB
= Z/EMC = ZMEB + ZMBE = 2/MBE = 2/DBH (*)(g6c ngoai ctia tam giac)

Vi BDHF 14 tu giac néi tiép (cmt)=> DBH = DFH (cling chin f)ﬁ)(S)

Vi AEHF la ta gidc ngi tiép (cmt) = HFE = HAE (3) (cung chan HE)
Ma DBH + ACB = 90°(ABCE vuéng tai E)

HAE + ACB =90°(do AACD vuéng tai D)

— DBH = HAE (4)(cung phu véi ZACB) (4)

T (3)va(4) = HFE=DBH (6)

Tt (5) va (6)=> DFE = DFH + HFE = DBH + DBH = 2DBH (2*)

Tir (*)va (2*)= EMC = DFE
= DMEF Ia tt gi4c noi tiép (t gidc cd goc ngoai bang goc trong tai dinh di dién)
Vay duong tron ngoai tiép tam giac DEF di qua trung diém M cua BC(dfcm)

HOA BINH (CHUYEN)

Céu III. (3,0 diém)

Cho duong tron tam O va day AB c¢6 dinh, goi M 1a diém chinh gitta cua cung
ABva N 1a mot diém bat ky trén day AB (N khéc A, N khac B). Tia MN cét duong tron
(O) tai E.

1) Chang minh rang : Tam giac MNAdong dang voi tam giac MAE
2) Chiing minh rang: MB.BE = BN.ME
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3) Chirng minh rang: BM I tiép tuyén ciia duong tron ngoai tiép tam giac BNE
4) Chitng minh rang : Khi N di dong trén AB thi tong béan kinh cua duong tron
ngoai tiép tam giac BNE va dudng tron ngoai tiép tam giac ANE khong doi
PAP AN
Cau Ill.

Ml

1) Vi M 1a diém chinh gitta AB = sd AM =sd MB = MAB = AEM (géc noi tiép
cuing chan hai cung bing nhau)
Xét AMNAva AMEA ¢6: M chung; MAN = @(cmt)
— AMNA ~ AMAE(g.g)
2) Xét ABME va ANMB c6:
M chung; ABM = MEA (cling chén hai cung AM = MB)
ME

= ABME ~ ANMB(g - g) = BE =%(hai cap canh tuong tng ti 1€)

— MB.BE = ME.BN (dfcm)

TAILIEUTOANHOC.COM
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3) Ta co: MBA = MEB (chtng minh céau 2)

Ma xét duong tron ngoai tiép AENB thi MEB la g6c noi tiép = MBAIa géc tao bai tiép

tuyén — day cung = MB I tiép tuyén duong tron ngoai tiép ABNE

~4) Ve duong kinh MM "cat AB tai K

Ap dung dinh 1y Ta let va tam giac dong dang ta cé:

AO, AM' BO, M'B

AN, AK ‘BN, BK

AM '=BM ' (MM 'la duong kinh, M chinh giita)

N AO, BO, AO,+BO, AM'
AN, BN, AN;+BN, AK

HOA BINH (CHUYEN 2)

ma AK = BK (tinh chat duong kinh — day cung)

= AO, + BO, = AK (khong d6i)

Cau IV. (2,0 diém)

Cho duong tron (O;R)va day cung BC < 2R.Goi Ala diém chinh giira caa cung
nho BC,M la diém tuy ¥ trén cung lon BC(CM = BM >0).Qua C ké tiép tuyén d t6i
(O).budng thang AM cat d va BC lan luot tai Q va N.Cac dudng thing MBva AC
cat nhau tai P.

1) Chirng minh : PQCM 14 t& giac noi tiép
2) Chtng minh rang: PQ song song véi BC
1 1 1
—+ =
CN CQ CE
4) Xac dinh vi tri caa M sao cho ban kinh duong tron ngoai tiép AMBN 16n nhat
Cau V.

3) Tiép tuyén tai Acua (O)cat d tai E.Ching minh rang :
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P Q
Y 1.PQCM Ia t& gi4c noi tiép
Taco Ala diém chinh giira cung BC = sdBA=sd AC
= PMQ = PCQ (hai géc néi tiép chin hai cung bang nhau)
Ma 2 g6c nay cung nhin PQ = PMCQ la t&r gi4c noi tiép
Y 2. PQ song song voi BC
Ta c: QPC = QMC (MPQC I tir giac noi tiép ) (1)
QMC = BCP (goc néi tiép ciing chan hai cung bang nhau ) (2)
Tur (1) va (2) suy ra QPC = BCP
Ma hai g6c nay ¢ vi tri so le trong nén BC //PQ

Y 3.

Dé chung minh : AE //BCva AE =CE
CE AE E

Ta c0: = = Q (hé qua Ta let)
CN CN QC

CE CE QE CE 1 1 1 1 1
= =>CE|—+— |=1=> + =

CN CQ QC CQ CN CQ CN CQ CE
Y 4.
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Taco: ABN =BMN (g6c noi tiép chan 2 cung bang nhau)
= AB Ia tiép tuyén cua duang tron (BMN )
Ké dudng kinh ALcua (O). Goi K 1a giao diém dudng trung tryc cia doan BN va
BL
= E 1a tam duong tron (BMN)
Tuong tu dung F 1a tim (CMN)
Dé dang chimg minh dugc ABLC,ABEN,ACFN céan
=> LENF la hinh binh hanh = R g + R e = LC (khong ddi)
€8 _N8_,
FC NC

(MCN
Tacé: MC > MB = NC > NBma AEBN ~ AFCN(g.9) =

:EBSFC:ZEBSEB+FC:2R(

LC

= R(MBN) < T

)SLC

ABN

Dau "="xay rakhi M = L1a diém chinh gitra caa cung l6n BC

HUNG YEN (KHONG CO)
KIEN GIANG

Bai 4. (2,0 didm) Cho tam giéc nhon ABC ¢6 A =60°,ngi tiép duong tron tam O. Ké
hai duong cao BD,CE(D € AC,E € AB)
a) Chting minh tt giac BCDE noi tiép trong mot duong tron
b) Ching minh AE.AB = AC.AD
c) Tinh dién tich tam giac ADE, biét dién tich tam giac ABC la 100cm?
PAP AN
Bai 4
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a) Chirng minh ti giac BCDE ndi tiép
BD L AC = BDC =90°
CE 1 AB = BEC =90

Xét tir giac BCDE c6 BDC = BEC =90°(cmt) nén BCDE Ia ti giac noi tiép (ti gidc
c6 2 dinh ké nhau cting nhin mét canh duéi cac géc bang nhau)
b) Chieng minh AE.AB = AC.AD

Xét AADE va AABC c6: BAC chung; AED = ACD (g6c ngoai va goc trong tai dinh doi
dién cua tt giac noi tiép BCDE)

Vi BD, CE la hai duong cao cia AABC(gt) = {

— AADE ~ AABC(g.9) = ,':\—(E: = %(hai cap canh twong ung ti I€)
Vvay AE.AB = AC.AD(dfcm)

c) Tinh S,

Ta c6: AADE ~ AABC(cmt)theo tisé k = Q_CE)

Xét tam giac AEC vuong tai E tacé: k = % = cos EAC = cos60° :%

S ! 1 1
Do d6 ta c6: —2PE =k? =(—j =1 S ape :ZSABC :Z.loOz 25(Cm2)

ABC
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Vay S,.c = 25cm?
KON TUM

Céiu 5. (2,5 diém) Tur diém A& ngoai duong tron (0),, ké hai tiép tuyén AB, AC t6i
duong tron (B, C 14 céc tiép diém). Mot duong thang d di qua Acit duong tron (O) tai
hai diém Eva F(AE < AF va d khong di qua tam O)
a) Chtiing minh ABOC Ia t&r giac noi tiép
b) Goi H la giao diém cua AO va BC.Chang minh AH.AO = AE.AF
¢) Goi K 1a giao diém cua BC va EF.M la trung diém EF
AK

. AK
Chang minh —+——=
AE AF

DAP AN

Cau 5.

a) Chirng minh ABOC la tir giac ndi tiép
. . A {ABLOB .
Tacd: AB, AC la céc tiép tuyen cua (O) nén = /ABO = ZACO =90
AC 1. OC

Xét tir giac ABOC ta c6: ZABO + ZACO =90° +90° =180° ma hai géc nay & vi tri
dbi dien nén ABOC la ti giac noi tiép

b) Chieng minh AH.AO = AE.AF
Tacé: OB =0C =R = O eduong trung truc cua BC
AB = AC (tinh chét hai tiép tuyén cit nhau)
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Ma AONBC ={H}, Ap dung hé thirc luong cho AABO vudng tai B c6 dudng cao
BH,tacé: AB® = AH.AO
Xét AAEC va AACF ta cé:
A chung; AFC = ACE (ctng chin cung EC)
AE AC

= AAEC ~ AACF(g9.9) > —=—= AC = AE.AF
AC AF
Ma AB = AC(cmt) = AH.AO = AE.AF (dfcm)
AK AK
c) Chang minh —+——=
AE AF
Xét AAKH va AAOM c6: A chung; H = M =90°
= AAKH ~ AAOM (g.9) = AR AR L AK.AM = AH.AO
AM AO

AM .AK = AB’ (phuong tich)
Xét AAEBva AABF co: Achung' B=F (cung chan éE)

— AAEB ~ AABF(g.9) = AE = ﬁ AE.AF = AB®
AB AF
= AM .AK = AE.AF = AR AF( )
AE  AM
AK AE
Chirmg minh tuong ty : => ——= (2)
AF  AM

cong (1), (2) vé theo vé:
AK AK AE AF AM EM + AM + MF

=
AE AE AM @AM AM
:ZA—M(D ME = MF) =2
AM
 AK  AK
Vay S =
AE  AF

LAM DONG

Cau 10. Cho tam giac nhon ABC c6 AH,BK,CQ 1a ba duong cao
(Qe AB,K € AC,H € BC).Chtng minh HAIa tia phan giac cua goc QHK
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Cau 12. Cho dudng tron (O;R)cé dinh di qua hai diém Bva Ccé dinh (BC khac
dudng kinh). Biém M di chuyén trén duong tron (O) (d khong trung véi Bva C). G Ia
trong tim AMBC. Ching minh rang diém G chuyén dong trén mot dudng tron ¢ dinh.
DAP AN

Cau 10.

Ta goi I 1a giao diém cua AH va BK, CQ
Vi 1QB + IHB =90° +90° =180° = BQIH Ia tir gi4c noi tiép
— ABI = @i (cung chin (?I)(l)

Xét tir giac BQKC co B/Q\C = BKC =90° cung nhin BC = BQKC Ia ti gi4c noi tiép
= ABI =QCK (2

Xét tir giac IHCK ¢6 H + K =90° +90° =180° = IHCK Ia tir giac noi tiép
—QCK =KHI  (3)

Tu (1), (2), (3)= QHI = KHI = HA I tia phén giéc cua QHK

Cau 12.
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M

Goi |1a trung diém BC,tir G k¢ GK //OM (K €10)

Xét AIOM c6 GK //OM nén theo hé qua Ta let

= IK = GK = IG :l(do G la trong tam)
IO OM IM 3

:>G—K=1<:>GK=EVE‘>1£=E
OM 3 3 oM 3

Ma | ¢b dinh (do B,C ¢ dinh), O ¢ dinh=> K ¢6 dinh
Vay G di dong trén duong tron tam K, ban kinh 3

LANG SON

Cau 4. (3,5 diém)

Cho nira dudng tron (O)duong kinh AB. Trén nira dudng tron (O) lay diém C
sao cho CA < CB. Trén doan thang OB lay diém M sao cho M niam giita O va B.
Puong thang di qua M vudng goc vai AB cat tia AC tai N, cat BC tai E.
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a) Chting minh tt giac ACEM noi tiép trong mot duong tron
b) Tiép tuyén cua nira dudng tron (O)tai C cét duong thang MN tai F.Ching minh
ACEF can
c) Goi H la giao diém ciia NB véi nira duong tron (O).Ching minh HF 1a tiép
tuyén cua nira duong tron (O)
PAP AN
Cau 4.

N

A

a) Ching minh tir giac ACEM ni tiép dwong tron
Ta c6: ZACB =90° (goc noi tiép chan nira duong tron); AME =90°(doEM L AB)
Tir gidc ACEM c6 ACE + ZAME =90° +90° =180° nén Ia tw gi4c noi tiép (ta giac co
tong hai goc dbi bang 180°)(dfcm)

b) Chirng minh ACEF can
CF latiép tuyén cia (O)nén OC L CF = OCF =90° = C, +C, =90°(1)
Tam giac EMB vuéng tai M nén /B\l + E\l =90°ma E: = E\Z (d6i dinh)
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Nén /B, +E, =90°(2)
Tam gidc OBC can tai O nén B, = C/I:(B)

T (1), (2), (3) suy ra C, = E, = ACEF can tai F(dfcm)

c) Chirng minh HF la tiép tuyén
Tu giac ABHC noi tiep nén £ /NHC = ZCAB
Ta giac ACEM noi tiép nén E, = CAM = CAB (tinh chit)
Nén NHC = Ez = NEC
Tt gisc CNHE c6 NHC = NEC (cmt) nén Ia ti giac ngi tidp (hai dinh lién tiép cing
nhin canh déi dién dué6i cac goc biang nhau)

— NHE + NCE =180° = NHE =180° — #NCE =180° —90° = 90°
— ANHE vubng tai H
Theo cau b, ACEF can tai F nén FE = FC(4)

Ta c6: CNF + ZE, =90°, /NCF +C, =90°
Ma E, = C, (cmt) = CNF = NCF = ANCF can tai F= FC = FN (5)
Tir (4) va (5) suy ra FC = FN = FE hay F 1a trung diém EN
. 1

Tam giac HNE vudng tai H c6 HF la trung tuyeén nén HF :EEN =CF
Xét AOCF va AOHF c6: OC =OH (= R);OF chung; FC = FH (cmt)
— AOCF = AOHF (c.c.c) = OHF = OCF ma OCF =90°nén OHF =90°
= OH L HF = FH latiép tuyén cta O (dfcm)

LAO CAI
Céu 5. (3,0 diém)

Cho tam giac ABC c6 ba goc nhon (AB < AC ) néi tiép dudng tron tam O.Ké
dudng thang d Ia tiép tuyén tai Acua duong tron (O).Goi d' 1a duong thang qua B va
song song voi d;d 'cit cac duong thang AO, AC lan luot tai E, D.Ké AF 1a dudng cao
cia tam gidc ABC(F € BC)

a) Chuang minh rang tir giac ABFE noi tiép

b) Chang minh ring AB® = AD.AC

¢) Goi M, N lan luot 12 trung diém caa AB, BC.Chting minh raing MN L EF
DAP AN

Cau 5.
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a) Chwng minh rang ti giac ABFE néi tiép

1d

— OA o
Tacé: AF LBC= AFB=9O°;{d'//d —OALld'= AEB=90°

Tir gic ABFE c6 AFB = AEB =90°nén Ia tu gic noi tiép (tir gidc c6 hai dinh ké nhau
ciing nhin canh déi dién dudi cac goc bang nhau) (dfcm)
b) Ching minh ring AB? = AD.AC
Taco: d//d'= /B\l = R (so le trong)
Ma R = (/3\1 (goc ndi tiép va goc tao bi tiép tuyén va day cung ciing chén AB)
. 5-C(-4)
Xét AABD va AACB co: Kchung; /B\l = (/3\1
AB

= AABD ~ AACB(g—g)= ol %(céc cap canh twong ung ti 18)

— AB? = AC.AD(dfcm)
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c) Ching minh MN L EF
Goi H 1a giao diém cua EF vsi AC

Tacé: E, = E, (d6i dinh)
Tu gidc ABFE noi tiép nén é\z = /?2 (g6c noi tiép cung chan cung BF)
LE-R(-E)
Lai c6 AABD ~ AACB(cmt) = ADB = ABC (géc twong (ng)
— ADB + E, = ABC + A, =90°
= EHD =180° - ( ADB + E, ) =180° - 90° = 90°
= FE 1 AC(1)
Ma MN la dudng trung binh cia AABCnén MN //AC(2)
Tu (1) va (2) suy ra EF L MN (dfcm)
LONG AN
Cau 5. (2,5 diém) Cho tam giac ABC cén tai A(@E s goo), cac duong cao AD va BE cit

nhau tai H.Goi O la tam dwong tron ngoai tiép tam gidc AHE
a) Chirng minh bon diém C, D, H, E cung thuoc mot duong tron
b) Chung minh BC =2DE
¢) Chung minh DE Ia tiép tuyén cua dudng tron (O).
PAP AN
Céau 5.
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B 5 C

a) Chirng minh bén diém C,D, H, E cung thugc mot dwong tron

Tacé: AD,BE la cac dudng cao cua AABC(gt)

{BE 1L AC {B/E?; =90° {H/E\C ~90°
hay

: e —
AD 1 BC ADC =90° HDC =90°

Xét tir giac DCEH ta c6: HEC + HDC =90° +90° =180°, ma hai g6c nay 6 vi tri déi

dién nén DCEH Ia tir giac noi tiép hay 4 diém C, D, H, E cing thudc mot duong tron
b) Chirng minh BC =2DE

Taco: AD la duong cao cia AABC can tai A nén AD ciing 1a duong trung tuyén cua

AABC

(tinh chat tam giac can)=> D 1a trung diém cua BC

Xét ABEC vudng tai E c¢6 duong trung tuyén ED = ED = % BC = BC = 2ED(dfcm)

¢) Chiing minh DE la tiép tuyén ciia dwong tron (O)
Ta c6: AAHE vuéng tai E (gt) = Tam dudng tron ngoai tiép AAHE 14 trung diém cua
canh huyén AH = O la trung diém cua AH

— OE 1a dudng trung tuyén ang véi canh huyén caa AAEH vuéng tai E
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— OE =OH :%AH — AOEH cén tai 0= OEH = OHE

Ta c6: ABDE can tai D (DE =BD = % BC) — DEB = EBD (tinh chat tam gic can)

Tacé: ABHD vudng tai D = HBD + BHD =90°ma OHE = BHD (hai goc déi dinh)
= BDH + OHE =90° = BED + OHE =90° = BED + OEH =90°

— OED =90° = BE L OE

= DE la tiép tuyén cua O tai E(dfcm)

NAM PINH

Bai 4. (3,0 diém) Cho tam giac nhon ABC ndi tiép dudng tron (O;R). Hai duong cao

BD, CE cuia tam gidc ABC cét nhau tai H.Cac tia BD, CE cét duong tron (O; R)lan
luot tai diém tha hai la P,Q

1) Chiang minh ti giac BCDE noi tiép va cung AP bing cung AQ
2) Chiing minh E 1a trung diém caa HQ va OA L DE
3) Cho goc CABbing 60°, R = 6¢m. Tinh ban kinh duong tron ngoai tiép tam giac
AED
DAP AN
Bai 4.
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1) Chirng minh tir giac BCDE n@i tiép va cung AP =cung AQ
Tac6: BD,CE la cac duong cao cua AABC

{BDLAC:{D}:B/ET:=B/EYZ=90°

—

CE L AB={E}
Xét tir gidc BEDC ta c6: BEC = BDC = 90°ma hai dinh E, D Ia hai dinh k& nhau
Nén BEDC la tu giac noi tiép
Vi BEDC Ia tu giac noi tiép nén ZEBD = ZECD (hai goc néi tiép cuing chin ED)
— /ABP = Z/ACQ

Lai c6: ZABP, ZACQ lan luot 12 tir giac ndi tiép chan cac cung
AP, AQ = cung AP = cung 2\6
2) Ching minh E 1 trung diém HQ.....
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Xét tir giac AEHD1ta c6: AEH + ZADH =90° +90° =180°, ma hai goc nay & vj trf
déi dien nén AEHD Ia tir gi4c noi tiép = EAH = EDH (cling chén cung EH )

Vi BEDC Ia ti giac néi tiép (cmt) = EDC = ECB (cling chén cung EB)

— /AEH = ZECB(= ZEDH ) hay ZEAH = /EAQ(= ZBCQ)

Lai c6 : QAB = QCB (hai géc noi tiép ciing chin cung OB)

— EAH = EA\T}(: ZBCQ)= AE la tia phan gi4c cua ZQAH

Xét AQAH ta co: AE vira la duong cao, vira 1a duong phan giac nén AQAH céan tai A.
= AE ciing 1a duong trung tuyén = E 1a trung diém HQ(dfcm)

Kéo dai AO cit duong tron (O) tai F

Khi do ta c6: ZABC = AFC (cling chén cung AC)
Vi BCDE la tu giac noi tiép (cmt)= LADE = ZABC (gbc ngoai tai mot dinh bang goc

trong tai dinh déi dién )=> ADB = ﬁ(z NBT:)
Tacé ACF =90°(g6c néi tiép chén nira duong tron)
CAF + AFC =90° = FAC + ADE = 90°hay
/DAO + /ADE =90° = AO | DE(dfcm)
3) Tinh ban kinh dwong tron ngoai tiép tir giac AED
Theo ching minh b, ta c6: AEDH Ia tt gi4c noi tiép
Nén Puong tron ngoai tiép AAED 1a duong tron ngoai tiép tir giac AEDH
Taco: ZAEH =90°va la géc noi tiép chin cung AH nén AH 1a dudng kinh cua duong
tron ngoai tiép to giac AEDH

Goi J 1a tam dudng tron ngoai tiép AADE = J 1a trung diém caa AH.Goi M Ia trung
diém cua BC.

~ [FC LAC
Ta co: — FC//BDhay BH //FC
DB L AC

= CE //BF hay BF //CH

CE L AB
BF L AB
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= BHCF 1 hinh binh hanh nén BC, HF cit nhau tai trung diém mdi dudng
Ma M 1a trung diém caa BC = M ciing 1a trung diém cua HF

Xét AAHF ta c6: O, M lan luot 1a trung diém cua AE, HF

OM //AH
= OM 1a duong trung binh cuia AAHF = 1
OM ZEAH

Tacd: «BOC la goc & thm chan cung BC= ~/BAC la géc ¢ tam chan cung BC
— /BAC la géc noi tiép chic cung BC= BOC =2/BAC = 2.60° =120°
AOBC cén tai O ¢6 duong trung tuyén OM => OM ciing 14 phan gi4c cia BOC
= BOM =60°

Xét AOBM ta c6: OM = OB.cos ZBOM =6.cos60° = 3(cm)

= AH =20M =2.3=6cm
Vay ban kinh ctua dudng tron ngoai tiép AADE Ia: AJ :%AH =3cm

NGHE AN

Cau 4. (3,0 diém) Cho te giac ABCD( AD > BC )ngi tiép duong tron tim O dudng
kinh AB.Hai duong chéo AC va BD cit nhau tai E.Goi H 1 hinh chiéu cua Etrén AB
a) Chtiing minh ADEH Ia t& giac noi tiép
b) Tia CH cat duong tron (O)tai diém tha hai 1a K.Goi | 1a giao diém cua DK va
AB.Chirng minh DI?% = Al .BI
¢) Khitam giac DAB khong can, goi M 1a trung diém cua EB,tia DC cit tia HM
tai N. Tia NB cit duong tron ngoai tiép tam giac HMB tai diém thir hai 1a F.
Chung minh F thugc duong tron (O)
PAP AN
Céu 4.
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E
a) Chang minh ADEH Ia t giac nai tiép

Taco: ZADB =90°(g6c ndi tiép chan nira duong tron)

EH 1L AB= /AHE =90°

Tu gidc ADEH c6: ZADE + ZAHE =90° +90° =180°nén 14 ti giac noi tiép (dpem)
b) Chiéng minh DI? = Al.BI

T gisc ADCK ni tiép nén ZADK = ZACK (hai géc noi tiép cing chin AK) (1)

Xét tir giac ECBH c6: ECB = /ACB = 90° (géc noi tiép chin nira duong tron)

Z/EHB=90°(doEH | AB)=> ECB + EHB =90° +90° =180°

Do d6 tir gidc ECBH noi tiép (twr giac c6 tdng hai goc d6i bing 180°)

— ECH = EBH (hai géc noi tiép cling chén cung EH) = ACK = /DBA (2)

Tir (1) va (2) suy ra ADK = DBA=> ADI = DBA

Lai c6 DBA + DAB =90°nén ADI + DAB =90°hay ADI + DAI =90°

— DIA=180" — (ZADI + /DAI ) =180° —90° = 90°

= DI L AB nén DI la dudng cao trong tam giac vuéng ADB

= DI? = IA.IB (theo hé thuc luong) (dfcm)

c) Ching minh F thugc dwong tron (O)
Theo cau b, DK L BAtai I nén AB la duong trung truc cia DK
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— DA = AK = sd cung AD = sd cung AK
= /DCA = ZACK = CAla tia phan giac cua géc DCH
— DCH =2ECH (3)

Tam giac EHB vudng tai H c6 M 1a trung diém EB nén HM 1a duong trung tuyén
= MH = MB = AMHB can tai M
= DMH = /MHB + /MBH = 2/MBH = 2/EBH (4)
Tir gidc ECBH c6 ECB + EHB = 90° +90° =180° nén Ia tir giac noi tiép
Suy ra ECH = EBH (5)
Tir (3), (4), (5) suy ra DCH = DMH = DCMH 12 tt gic noi tiép
— NCM = NHD (tinh chit)
Xét ANCM va ANHD c6: N chung; NCM = N/I—E)(cmt)
NC

= ANCM ~ ANHD(g.9) = A % (hai cap canh tuong ung ti 1€)

—NC.ND=NM.NH  (6)

Tir gidc HMBF noi tiép nén NMB = NFH (tinh chét)

Xét ANMBva ANFH co: N chung; NMB = NFC = ANMB ~ ANFH (g.9)
NM

:W:$(hai cap canh tuwong tng ti 1€) = NM.NH = NB.NF(7)

Tu (6)&(7)suy ra NC.ND = NF,NBzN_C:ﬁ
NF ND
; ; L NC NB
Xét ANBC va ANDF co6: N Chung;F:_ND (cmt) = ANBC ~ ANDF (c.g.c)

— NCB = NFD = BFD (cac goc tuwong ng)
Ma NCB + DCB =180° (k& bii) nén BFD + DCB =180°
Do d6 tir giac DCFB ngi tiép nén F nam trén dudng tron (O)(dfem)
NINH BINH
Cau 4. (3,5 diém)
1. Cho AABC nhon ndi tiép duong tron tam O. Hai duong cao BE,CF cua
AABC cit nhau tai H
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a) Chtrng minh t giac BFEC noi tiép duong tron

b) Chtng minh rang AF.AB = AE.AC

c) Ké duong kinh AD cua duong tron tam O. Ching minh tir giac BHCD la
hinh binh hanh

DAP AN

Cau 4.
1)

a) Tacé: BE la duong cao nén BE | AC = BEC =90°
CF 1a duong cao nén CF 1 AB = BFC = 90°
Xét tir gic BFEC c6: BEC = BFC =90°nén BFEC Ia ti giac ngi tiép (hai dinh k& mot
canh cing nhin canh dbi dién dudi cac goc bang nhau)
Vay tt giac BFEC noi tiép
b) Theo cau a, BFEC Ia tw giac néi tiép nén BFE + BCE =180° (tinh chét)
Ma BFE + AFE =180° (k& bl) nén BCE = BCA = AFE
Xét AAFE va AACBco: Achung; AFE = ACB(mt) = AAFE ~ AACB(g.9)
AF AE

= c = B (hai cap canh tuong ng ti 1€)= AF.AB = AE.AC(dfcm)
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c) Chang minh BHCD Ila hinh binh hanh

AD 14 dudng kinh nén ACD = ABD = 90° (g6c ni tiép chén nira duang tron)
= DC 1L AC,DB L AB
DC L AC DB 1 AB
= DC//BH ; — DB/ /CH
B CH 1L AB
Tu giac BHCD c6 DC //BH, DB / /HC nén 14 hinh binh hanh (dpcm)

NINH THUAN

Ta co:

Bai 4. (4,0 diém)
Cho duong tron tm O duong kinh AB = 2R. V& day cung CD vudng goc vai
ABtai | (I nam giita A va O). Lay diém Etrén cung nho BC(E khac Bva C), AE cit
CDtai F.
a) Chuang minh te giac BEFI noi tiép trong mot dudng tron.
b) Tinh do dai canh AC theo Rva ZACD khi ZBAC =60°.
¢) Chirmg minh khi diém E chay trén cung nhé BC thi tim duong tron ngoai tiép tam
giac CEF ludn thuoc mot duong thang ¢ dinh.
PAP AN
Bai 4.
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a) Chung minh tir giac BEFI néi tiép

Xét duang tron (O)co ZAEB = 90° (géc néi tiép chan nira dudng tron)

Lai c6: ZFIB=90°(do CD L ABtai |)

Xét tir gidc BEFI c6 FEB + FIB =90° +90° =180° = BEFI Ia tx gic noi tiép
b) Tinh d¢ dai canh AC theo R

Xét duong tron (0) c6 ACB =90° (géc noi tiép chén nira duong tron)

Xét tam giac ABC vudng tai C ta c6: ABC =90° — BAC =90° — 60° = 30°

Ta c6: cos Z/BAC =::—g < AC = AB.cos Z/BAC = 2R.cos60° = ZR% =R

Xét dudng tron (O)co AB L CDtai I nén I la trung diém ciia day CD (tinh chat duong
kinh — day cung) hay AB la duong trung truc doan CD,suy ra AC = AD

Do d6 cung AC =cung AD

Xét duong tron (0) c6 LACD = ZABC =30° (hai géc noi tiép chan hai cung AC va AD
bing nhau) nén ACD = 30°

Vvay AC =R, ZACD =30° khi ZBAC =60°
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¢) Chiéng minh tAm dwong tron ngoai tiép ACEF thuge dwdng thiang cé dinh
Xét dudng tron (O)cd ZCEA=ZACD (hai goc noi tiép chan hai cung bang nhau

CA, AD)

Xét dudng tron ngoai tiép tam giac CEF c6 ZCEF = ZACF

Ma ZCEF la géc néi tiép chan cung CF = AC Ia tiép tuyén cua duong tron ngoai tiép
tam giac CEF

Goi J 1a tam duong tron ngoai tiép ACEF,= JC | AC tai C (do AC Ila tiép tuyén)

Lai c6 ACB =90°(cmt) hay AC L BC = J e BC
Hay tam duong tron ngoai tiép tam giac CEF ludn thudc duong thang BC cé dinh.
PHU THOQ

Céu 3. (3,0 diém) Cho AABC c6 3 goc nhon néi tiép duong tron (O ). Tia phan gidc

BAC cit canh BC tai D va cit duong tron (O)tai M.Goi K l1ahinh chiéu cia M trén
AB,T Ia hinh chiéu caa M trén AC. Chang minh riang:
a) AKMT Ia tir giac noi tiép
b) MB?=MC? = MD.MA
¢) Khiduong tron (O)va B;C cé dinh, diém Athay doi trén cung lon BC thi tong
AB + A—Ccé gia tri khong doi.
MK MT
PAP AN
Céu 3.
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a) Chang minh AKMT Ia ti giac ndi tiép
, {MK L AB={K}

t)= AKM = ATM =90°
ut 1 ac =1} %

Xét tir giac AKMT c6: AKM + ATM =90° +90° =180° = AKMT Ia tit gi4c noi tiép
b) Chiéng minh MB* = MC? = MD.MA

Xét (O)ta co:

MARB Ia géc néi tiép chan cung BM : MAC I géc noi tiép chin cung MC

Lai c6: MA la tia phan giac cua m(gt) — MAB = MAC = sd BM =sdCM (hai géc

noi tiép bang nhau chin hai cung bang nhau)

Taco:

/MBC 14 géc néi tiép chin MC

Z/BAM la g6c noi tiép chian cung BM

= /MAB = ZMBC = ZMBD (hai géc néi tiép chin hai cung bang nhau)

Xét AMABva AMBD ta co:

AMB chung ; /MAB = /MBD (cmt) = AMAB ~ AMBD(g.q)

Lién hé tai liéu word toan zalo: 039.373.2038 TAILIEUTOANHOC.COM



Website:tailieumontoan.com

MA MB
MB MD

Lai c6: sdBM = sdCM (cmt) = MB = MC (hai cung bing nhau chén hai déy bing

nhau)

Vay MB? = MC? = MD.MA(dfcm)
¢) Khi dwong tron (O) va B, C cé dinh.........

Pat BAM =CAM = . Xét AAKM va AATM c6:

AM chung; KAM =TAM = AAKM = AATM (canh huyén — g6c nhon)

= MK = MT (hai canh tuong rng)

Gia s, AB < AC, khi d6 ta co:

AB AC _AK-BK AT +TC AK + AT —-BK +TC

MK MT MK MK MK
Xét ABMK va ACMT c6: MB = MC, MK = MT (cmt)

= ABMK = ACMT (canh huyén — canh géc vudng)
= BK =TC (hai canh twong tng)
AB AC _ AK + AT

MK MT MK
Xét tam giac AKM vudng tai K c6: AK = AM.cosa, MK = AM .sina

Xeét tam giac vubng AMT vubng tai T c6: AT = AM.cosa
AB AC ~ AM.cosa + AM.cosa Zcosa

—
MK MT AM sina Sina
Vi duong tron (O) va BC ¢6 dinh nén sé do cung BC khong d6i

= MB? = MD.MA

=2Cota

= BAC =2a = Esé do cung BC khong doi (goc noi tiép bang nira s6 do cung bi chan)

= a khong d6i => 2¢0ot a khong doi
_ AB

A 1
Vay —+—C—200ta khong d6i, voi o == s6 do cung BC khong doi.
MK MT 4

PHU YEN
Cau 16. (2,00 diém) Cho duong tron (O), dudng kinh AB.Trén (O) lay diém Csao cho
AC < BC .Trén doan thang OB lay diém | ¢ dinh (I khac O, B). Buong thiang qua

| vubng goc véi AB cat BC tai E, cit AC tai F
a) Chtiing minh rang: ACEI I t&r giac noi tiép
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b) Goi M 1a giao diém caa duong tron ngoai tiép tam giac AEF véi AB (M khéc A).
Chting minh rang tam giac EBM can

¢) Chung minh rang khi Cdi chuyén trén (O)thi tam dwong tron ngoai tiép tam giac

AEF chay trén mot duong thang ¢ dinh
PAP AN

Cau 16.

a) Chang minh rang ti giac ACEI 14 ti giac ndi tiép
Vi ZACB la géc ndi tiép chin nira duong tron nén ZACB =90° = ZACE =90°
Xét tix giac ACEI c6: ACE + AIE =90° +90° =180° = Tir gidc ACEI Ia tir gi4c noi
tiép
b) Chitng minh raing AEBM can
Vi ta gidc AMEF 1a tt giac noi tiép (cac diém A M, E, F cing thudc duong tron ngoai
tiép AAEF) = ZEMI = ZAFE = AF1 (1) (g6c ngoai va gdc trong tai dinh ddi dién cua
tir gi4c noi tiép). Ta lai co:
AF1 + FAI =90°(do AAFI vuong tai 1)
— ABC +CAB =90° = ABC + FAI =90°(AABC vuong tai C)
— AFI = ABC (ciing phu véi Z/FAl) = AFI = EEﬁ(Z)
Tir (1)va (2)= EMI = EBI = AEBM cén tai E
¢) Chirng minh tim dwong tron ngoai tiép tam giac AEF chay trén mét dwong
thang cé dinh
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Ta c6: AEBM can tai E (cmt), ma EI L BM nén | 1a trung diém cia BM (duong cao
ddng thoi 1a duong trung tuyén) = M 1a diém ddi xang véi B qua l va IM = IB

Ma |, A B cb dinh = IB khong d6i nén IM khong doi.

Lai c6 | c6 dinh nén M ¢é dinh

Puong tron ngoai tiép tam giac AEF di qua diém M, nén tam duong tron noi tiép
AAEF thuoc duong trung truc caa AM

Vi A,M cé dinh nén trung truc caa AM 1a ¢é dinh

Vay tam duong tron ngoai tiép tam giac AEF thudc trung truc caa AM cé dinh, véi M
la diém doi xang véi B qua |

QUANG BINH

Céu 5. (3,5 diém) Cho tam giac ABC vudng & A( AB < AC)c6 duong cao AH
(H e BC).Trén nira mat phang bo BC chira diém A, vé nira duong tron (O, ), duong
kinh BH cat ABtai | (1 khac B)va nira dudng tron (O, ) dudng kinh HC cit AC tai K
(K khac C). Chang minh rang:

a) T giac AKHI la hinh chit nhat

b) Tu giac BIKC la ti giac noi tiép

c) IK latiép tuyén chung cua hai nira duong tron (O, )va (O,)

DAP AN

Cau 5.

a) Xét tr giac AHKI c6 AKH = HKD =90°%; AIH = BIH =90°
Va theo gia thiét: IAK =90° nén AKHI 12 hinh chit nhat
b) Vi AKHI Ia hinh chit nhat nén AIK = ZAHK
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Hon nita, ta c6: AHK = HCK (ciing chin cung HK cua nira duong tron (O,)

Do dé AIK = HCK = tir giac BIKC Ia tir giac noi tiép
c) Taco:

— — e~~~

O,IK =0,IH + HIK =OHI + HAK = BCA+ HAK =90°

Tuong tu ta cling co: OZKl =90°
Tir d6 ta c6: IK 13 tiép tuyén chung cua hai duong tron (O, )va (O,)
QUANG NAM
Cau 4. (3,5 diém)
Cho duong tron (O), Ala diém ¢6 dinh ndm ngoai duong tron (O). V& duong

thang d vudng goc voi OAtai A lay diém M tay y trén d (M khac A). V& hai tiép tuyén
MB, MC cua dudng tron (O)(B,C 12 hai tiép diém; Bva M khac phia véi duong thang
OA)

a) Chiing minh te giac MBOC noi tiép trong duong tron
b) Ha BK vuéng goc voi OAtai K, goi H 14 giao diém cia BC va OM. Chiing

minh KAOH = KB.HB
¢) Chiing minh rang khi M thay d6i trén d thi dwong thang BC 1uén di qua diém ¢b
dinh
PAP AN
Cau 4.

TAILIEUTOANHOC.COM
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a) Chang minh ti giac MBOC ndi tiép
Vi MB, MC 12 hai tiép tuyén nén OCM = OBM =90°
Tt gisc MCOB c6 OCM +OBM =90° +90° =180° = MCOB Ia t giac ngi tiép
b) Chang minh KA.HO = KB.HB
Ta c6: MB,MC Ia hai tiép tuyén cua (O)= MB = MC (tinh chat tiép tuyén cit nhau)
= M edudng trung tryc cua BC(1)
C6 OB =0C =R = Othudc trung truc cua BC (2)

Tu (1) va (2) = OM 1a duong trung truc cia BC = OM 1L BCtaiH= BHO = 90°
Vi t giac MBOC noi tiép trong dudng tron (ciu a)

= K/I\1 = 61 (cuing chian cung OB)

Ma ABOC can tai O (vi OB = OC) = B, = C, (4) (tinh chét tam gi4c can)
Taco: MAO =90°(dod L OAtai A)

MBO = 90°(do MB Ia tiép tuyén ctia (O))

— MAO = MBO =90°
Xét tir giac MAOB c¢6 hai dinh A va B ké& nhau cting nhin OM duéi mét géc 90°)
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= MAOB Ia t& gi4c noi tiép= R = @ (cung chan cung OB) (5)
T (3),(4).(5)=> A =8,

Xét AKBAva AHOB co:

BKA=BHO =90°(doBK L OA,BC LOM ); A =B,(cmt)

— AKBA ~ AHOB(g.g) = KA _KB L kaHO= KB.HB(dfcm)
HB HO
¢) Chéng minh rang khi M thay déi trén d thi dwong thiang BC luén di qua
diém cé dinh
Goi giao diém cua OAva BC la |
Xét AOMAva AOIH co: O chung; A=H =90°
= AOMA ~ AOIH (g.9) :%—'\ﬁzg—lll:om .OH =0I.0A=0B? = R? (h¢ thuc

luong)
2

=0l = % . Do (0), diém Acé dinh suy ra OAla khoang cach tir O d&én d khong ddi, R
khong ddi nén Ol khong d6i, | thuoc OAcd dinh, do d6 |13 diém cb dinh.

QUANG NGAI
Bai 4. (3,5 diém)

Cho ntra duong tron tam O, duong kinh ABva diém M bit ky trén nira duong
tron d6 (M # A, M # B). Trén nira mit phang bo AB chira nira duong tron, ké tiép
tuyén Ax.Tia BM cit Ax tai I, tia phan gi4c caa géc 1AM cét nira duong tron tai E va
cat tia BM tai F. Tia BE cit AM tai K vacit Ax tai H

a) Chung minh tir giac EFMK nai tiép duong tron
b) Chang minh AABF la tam giac can
¢) Ching minh ti giac AFKH 1a hinh thoi
d) Xac dinh vj tri cua diém M dé ta giac AKFI noi tiép duoc duong tron.
DAP AN
Bai 4.
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A

a) Chang minh tie giac EFMK ngi tiép dwong tron
Xét duong tron (O)ta co:
AEB = 90° (g6c ndi tiép chan nira duong tron) = FEK =90°
AMB = 90° (g6c noi tiép chin nira duong tron)= FMK =90°
Tt giac EFMK c6 FEK + FMK =90° +90° =180° nén Ia tir giac noi tiép (tit gic co
tdng hai goc dbi bang 180°)
Vay tir giac EFMK ni tiép duong tron (dpem)
b) Chwng minh AABF la tam giac can
T giac AEMB noi tiép nén EAM = EBM (cling chén EM)
Ma AF Ia tia phan giac cua IAM nén IAF = FAM = EAM = EBM = FAI
Ma FAI + FAB = IAB =90%; EBM + EFB =90°
Nén FAB = EFB = AFB
Tam giac ABF c6 FAB = AFBnén AABF cén tai B
¢) Chitng minh tir giac AKFH Ia hinh thoi
Tam giac ABF can tai B (cmt) nén BE vira 1a duong cao, vira 1a duong trung tuyén
Nén Ela trung diém AF
Tam giac AHK c6 AE vira 1a duong cao vira 1a duong phan giac nén AAHK can tai A
= AE ciing 1a duong trung tuyén AAHK = E 13 trung diém HK
Tu gidc AKFH ¢6 hai duong chéo, AF, HK cit nhau tai trung diém mdi duong nén l1a
hinh binh hanh, ma HK L AF nén ti giac AKFH la hinh thoi (dfcm)
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d) Xac dinh vi tri ciia diém M dé ti giac AFKI ngi tiép dwge dwong tron

AKFH la hinh thoi nén FK //AH = FK / /Al nén t giac AKFI Ia hinh thang

Pé tir giac AKFI 1a tir giac noi tiép thi AKF + AIF =180°

Ma AKF + KAI =180° (k& bu) nén AIF = KAI hay AIM = MAI

Do d6 tam giac AMI vudng can nén MAI = 45° = MAB = 45°

— sd cung MB = 2MAB = 2.45° =90° = M Ia diém chinh giira ciia cung AB.
QUANG NINH

Céu 4. (3,5 diém)

Cho dudng tron (O;R)va Ala mot diém nim bén ngoai duong tron. Tir diém A
ke hai tiép tuyén AB, AC véi duong tron (O)(B, C la hai tiép diém). Goi H 1a giao diém
cia AOva BC.Ke duong kinh BD cua duong tron (O), AD cét duong tron tai diém thir
hai la E

a) Chiing minh ABOC la t&r giac noi tiép
b) Tinh d6 dai AH, biét R =3cm, AB =4cm
c) Chang minh AE.AD = AH.AO
d) Tia CE cat AH tai F. Chung to F 1a trung diém cua AH
PAP AN
Cau 4.

Lién hé tai liéu word toan zalo: 039.373.2038 TAILIEUTOANHOC.COM



Website:tailieumontoan.com

a) Chang minh ABOC la tir gic ndi tiép

Xét duang tron (O)co AB, AC Ia céc tiép tuyén = ABO =90%; ACO = 90°

Xét tir giac ABOC c6 ABO + ACO =90° +90° =180° = ABOC Ia tir giac néi tiép
b) Tinh d dai AH biét R =3cm, AB =4cm

Xét duong tron (O)co AB, AC Ia hai tiép tuyén cat nhau tai A

Suy ra AB = AC (tinh chat) ma OB = OC = R = AO la duong trung truc caa doan

thang BC

Do d6 OA L BC tai H

Xét tam giac ABO vudng tai B, theo dinh ly Pytago ta co:

AO? = AB? + OB? = 4 + 32 = 25 = OA =+/25 = 5cm

Xét AABO vudng tai B c6 BH 1a duong cao, theo hé thic Iuong trong tam giac vudng, ta

2 2
c6: AB? = AH.AO < AH = /ZE; :%:3,2(em) Vay AH =3,2cm

C) Xét AABO vudng tai B ¢c6 BH 1a duong cao, theo hé thic Ivong trong tam giéac
vudng, ta co: AB” = AH.AO(1)
Xét AAEB va AABD c6: BAE chung; ABE = BDE (cung chan B_E)

— AAEB ~ AABD(g — g) = = = 2B . AE AD - AB? (2)

AB  AD
Tir (1) va (2) suy ra: AE.AD = AH.AO
d) Chieng té F 1a trung diém caa AH
Xét duong tron (O) ¢ BCD =90° (g6c noi tiép chan nira duong tron)=> BC L. CD
Laico: AOLBC=CD//AO= ADC = @\D(so le trong)
Xét (O)co ACE = EDC (g6c noi tiép va goc tao bai tiép tuyén day cung cling chan
EC)
Suy ra A/C\E = F/A\E(:C/[E)

Xét AAFE va ACFAc6: AFE chung; ACE = FAE (cmt) = AAFE ~ ACFA(g — g)
_AF _FE

—— — FA? = FC.FE(*)
“CF FA
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AE AO

AH AD

— AAEH ~ AAOD(c - g - ¢) = AHE = ADO

Suy ra ter giac EHOD Ia tir giac noi tiép (goc ngoai tai 1 dinh bang géc trong tai dinh ddi
dién)= HED = B/C-)TA\(cUng phu véi K(-)\D)

Xét duong tron (O)co CED =CBD (hai goc nai tiép cling chan CD)

Theo cau bta c6: AE.AD = AH.AO =

Lai co: BOH + HBO =90° (do ABHO vuong tai H)
Nén EHD + CED =90° = HEC =90°hay EH | FC
Xét tam giac HFC vuodng tai H ¢ HE 1a duong cao, theo hé thire Iuong trong tam giac
vuong ta c6: FH? = FE.FC (**)
Tir (*) va (**) suy ra FA*> = FH? <& FA=FH = F 1a trung diém AH
QUANG TRI
Céu 5. (3,0 diém)
Cho tam gidc ABC nhon ( AB # AC ) néi tiép duong tron (O;R). Cac duong cao
BD va CE (D € AC, E € AB) cua tam giac ABC cit nhau tai H. Goi | 1 giao diém thir
hai cua CE va duong tron (O).Ching minh rang:
a) AEHD Ia tu giac noi tiép
b) AHB = AIB
¢) AH2+BC?=4R?
PAP AN
Céau 5.
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a) Taco: ZADH + ZAEH =90° +90° =180° =t giac AEHD noi tiép
b) Taco: AIC = ABC (ta giac AIBC nai tiép cung chian cung AC)
/BEC = /BDC =90°(gt) = BEDC la tu giac nai tiép
— EBC = EDA (g6c trong tai 1 dinh bang géc ngoai tai dinh ddi dién)
—EIA=AHE (1)
Mt khac ADE = AHE (do ti giac AEHD noi tiép)
Tuong tu ta co: glE = @E(AIBC 1a t&r gi4c noi tiép)
BAC = DHC(HEAD Ia ti gi4c noi tiép): DHC = IHB (i dinh)
Nén BIC = IHB(2)
Tur (1) va (2) suy ra AIB = AHB
¢) Ké duong kinh AOA', chirmg minh dugc BHCA' 1a hinh binh hanh nén HA' di
qua trung diém M cia BC= OM :%AH ma BM = % BC = AOMI vuong tai |

(OM L BC - tinh chat duong kinh day cung)
Ap dung dinh ly Pytago va cac bién ddi ta co:

Lién hé tai liéu word toan zalo: 039.373.2038 TAILIEUTOANHOC.COM



Website:tailieumontoan.com

BC?=(2BM )’ =4BM?*=4(BO? ~OM?)=4R? — 40M’
Ma AH? =(20M )’ =40M?
— AH? + BC* =40M? + 4R* — 40M * = 4R?
SOC TRANG

Bai 5. (3,0 diém) Cho tam giac ABC vudng tai A. Goi M 14 trung diém ACva O la
trung diém ciia MC. V& duong tron tdm O, ban kinh OC. Ké BM cit (O)tai D, duong
thing AD cét (O)tai E

a) Chiing minh ABCD la t&r giac noi tiép

b) Chuang minh AMAB ~ AMDC va tinh tich MB.MD theo AC

c¢) Goi F la giao diém cua CE véi BD va N 1a giao diém cua BE voi AC

Chung minh MB.NE.CF = MF.NB.CE
PAP AN

Bai 5.

A

a) Chang minh ABCD la tir gi4c ndi tiép
Ta c6: MDC =90° (g6c noi tiép chan nira duong tron (O))
— BDC = BAC =90° = ABCD Ia t& gidc ngi tidp (tt gidc c6 2 dinh lién tiép cling nhin
1 canh duéi cac goc bang nhau)
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b) Chitng minh AMAB ~ AMDC va tinh tich MB.MD theo AC

Xét AMAB va AMDC cé:

/AMB = /DMC (déi dinh); MAB = /MDC =90° = AMAB ~ AMDC(g.g)
MA

_, MA _MB i ai canh twong ting) = MB.MD = MAMC
MD  MC

Ma M 1a trung diém AC nén MA=MC :%AC = MAMC :%AC%AC :%AC2

Viy MB.MD:%ACZ

c) Chang minh MB.NE.CF = MF.NB.CE

NB MB,. .CE EG
= (1)va =

NE EG CF MF

Nhan hai vé cua (1) va (2)ta duoc:

NB CE MB EG:>NB CE MB

NE CF EG MF ~NE CF MF

< MB.NE.CF = MF.NB.CE (dfcm)

SON LA
Cau 6. (3,0 diém) Tir di€ém A bén ngoai duong tron tam O vé cac cat tuyén AB, AC (B,
C la céc tiép diém). Goi H 1a giao diém caa OAva BC

Ké EG//BF(Ge AC)= (2)(dinh Iy Ta—let)

a) Chting minh t& gidc ABOC noi tiép dugc duong tron .
b) Tinh dién tich tam giac ABC trong truong hop ban kinh duong tron (O) bang R
va AO=3R
c) Day cung EF thay d6i nhung luén di qua H.Chtng minh AO Ia tia phan gidc
cua goc ZEAF
DAP AN
Cau 6.
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a) Chang minh ti giac ABOC néi tiép dwoc dwong tron
Taco: AB, AC Ia cac tiép tuyén caa duong tron (O)

— ABO = ACO =90°
AC L OC
Xét tir giac ABOC co: ABO + ACO =90° +90° =180° = ABOC Ia tir gi4c noi tiép
b) Tinh dién tich tam giac ABC
Ta c6: OB =0C =R = Othudc duong trung truc cua BC
AB = AC (tinh chét hai tiép tuyén cat nhau)=> Athudc dudng trung truc cua BC
= AOla duong trung tryc cia BC = AO L BC ={H}
= H 1a trung diém cua BC (tinh chat duong kinh day cung)
Ap dung dinh Iy Pytago vao AABO vudng tai B ta co:
AB =+/AO? —0B? =+/9R? — R? = 2/2R
Ap dung hé thirc luong cho AABO vudng tai B, duong cao BH ta co:

{ABJ_OB —
=
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OB.AB 2J2RR 2J2R

BH = - -
AO 3R 3
2 2
_AB® B8R’ _8R_ o._ ZBH_MER
AO 3R 3
2
s, —Lanpc-lB8R 4R 16[R (dvdt)
2 23 3
2
Vay khi OA=3Rthi S, = 16J—R NER (dvdt)

c) Ching minh AO latia phan giac cua ZEAF
Tac6 : ABOC la ti gi4c noi tiép (theo cau a)
= 4diém A, B,O,C ciung thuoc dudng tron duong kinh AO
= HAHO = HB.HC (1)
Ta c6 4 diém E, B, F,C cung thuoc mot duong tron = HE.HF = HB.HC (phuong tich
) (2)

Tir (1) va (2) sty ra HAHO = HEHF = o AP

HE HO
Xét AHEO va AHAF cé:

E:?(cmt) EHO = AHF (déi dinh)=> AHEO ~ AHAF(c.g.c)

HE

— HEO = HAF (hai goc twong (tng)

— FEO = CAF = AEOF Ia ti giac noi tiép (hai dinh lién tiép A, E cing nhin canh OF
duéi cac goc bang nhau)

Xét dudng tron ngoai tiép AEOF c6 OE =OF (vi OE=0F) = EAO = FAO

— AO la tia phan giac cia EAF (dfcm)
TAY NINH
Céu 5.(1,0 diém) Cho tam giac can ABC.Biét AB = AC =a+/5,BC =2a.Goi M Ia
trung diém BC,tinh theo a d6 doan thang AM
Céu 9.(1,0 diém) Cho hinh chit nhat ABCD c6 dién tich bang 2020.Goi M la trung

diém cua AB va N la diém trén canh AD sao cho AN =2ND.Hai doan CM va BN cit
nhau tai K. Tinh dién tich cua tam gidc KBC
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Cau 10.(1,0 diém) Cho tam giadc ABC vudng tai A c6 ABC =60°va duwong cao AH(H
thugc canh BC). Trén canh AC lay D sao cho AD = AB.Goi | 1a trung diém BD,duong
thang HI cit AC tai E. Tinh AEH

PAP AN
Cau 5.

AABCcanma MB=MC = AM 1 BC
—~BM=MC="_-22_,

2 2
Xét AAMC vubng tai M, ap dung dinh ly Pytago ta co:

AC? = AM2 + MC2 = AM =+/AC? — MC? =,/(a\/§)2 _a?=2a

Cau 9.
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Ké NE //DC(E e BC);NE AMC = F = 1 _ MB
KE NF

CGEF_EC_ND_E
"MB BC AD 3
EF 1 EF

_ &

NE 5 NF 5 NF 5

1
—= —=
AB 6 E 6 NF 6 AB 6 MB 3
MK 3 MK 3
: p— —

— == =
KF 5 MF 8

. MF 2 MK 1 KC 3
Ml —=—— =" —— ==
MC 3 MC 4 MC 4
3 31 3
= Syac :Z'SBMC :Z'ZSABCD = Sac :E'ZOZOZ?’?&?S
Cau 10.
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o

A

Xét AABD vuong tai A ma AB = AD = AABD vubng can tai A
Lai c6: | 1a trung diém cua BD
= Trong AABD c6 Al 1a duong trung tuyén, dong thudi Al ciing 1a duong cao
— AIB=90°ma AHB =90°(AH Ia duong cao)= AIB = AHB = 90°
Xét tir gidc AIHB c6 2 dinh H va | ké nhau ciing nhin canh AB dudi 1 goc vudng
Nén ta giac AIHB 14 tir gidc noi tiép = AHI = ABI = 45° (ciing chén cung Al)
Ma AHC =90°(AH L BC)= AHI + EHC = AHC
= EHC = AHC — AHI =90° — 45° = 45° (1)
AABC vuéng tai A=> ABC + ACB =90° (hai géc phu nhau)
— ACB =90° — ABC =90° - 60° = 30°hay ECH =30°(2)
Tacé: AEH la géc ngoai cia AEHC = AEH = EHC + @(3)
Tir (1),(2),(3)= AEH =45° +30° = 75"
THUA THIEN HUE
Céu 5. (3,0 diém)
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Cho tam giac ABC c6 ba goc nhon noi tiép duong tron tam O.Goi M 1a mot
diém bat ky trén cung nhé AC sao cho BCM nhon (M khéng tring A va C). Goi EvaF
lan Iuot 1a chan cac duong vudng goc ké tr M @én BC va AC. Goi P 1a trung diém cua
AB,Q 1a trung diém cua FE.Chuang minh ring :

a) T giac MFEC nai tiép

b) Tam giac FEM va tam giac ABM dong dang

¢) MAMQ = MP.MF va PQM =90°

DAP AN

Cau 5.

ZAMF=A; ZFMP=A,; ZPMB=A4
ZBMQ=A,

a) T giac MFEC la t giac ndi tiép
Tacé: MF L AC = MFC =90°, ME L BC = MEC = 90°

Tu gidc MFEC c6 MFC = MEC =90° nén Ia tir giac noi tiép (hai dinh k& mot canh
cuing nhin canh d6i dién dudi cac goc bang nhau).
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b) Tam giadc FEM vatam giac ABM ddng dang
Theo cau a, tit giac MFEC noi tiép nén EFM + ECM =180°(1)

T gic ABCM ni tiép nén BAM + BCM =180°(2)

Tu (1) va (2) suy ra BAM = EFM (cung bu voi m)
FEM = FCM (hai goc nai tiép cuing chén Eﬁ)(s)
FCM = ABM (cung chan m)(4)
Tir (3) va (4) suy ra FEM = ABM
Xét AFEM va AABM co:
BAM = EFM (cmt); FEM = ABM (cmt) = AFEM ~ AABM (9.9)(dfem)
¢) MAMQ = MP.MF va /PMQ = 90°
FE

MF
Tu cau b ta co: AFEM ~ AABM = — = ——(céc cip canh tuong ung ti 18)
AB MA

2FQ MF FQ MF AM FM
2AP MA AP MA AP  FQ
Xét AMAP va AMFQ co:

AM _ PV \AP = MFQ (emt) = AMAP ~ AMFQ(c.g.c)

AP FQ
MA MP

= ——=——(2 cap canh twong tng ti 1&) = MAMQ = MP.MF (dfcm)
MF  MQ

Lai co: AMAP ~ AMFQ(cmt) = AMP = FMQ (hai géc twong tng)
=M, +M, =M, +M,+M, =M, =M, + M, = AMF = PMQ
Xét AMAF va AMPQ co:

—_ MA MP
AMF = PMQ(cmt);—— =——(cmt) = AMFA ~ AMPQ(c.g.c
Qlemt): = e MQ( ) Q(c.9.c)

= MFA = MQP (hai goc twong tng) ma MFA=90°nén MQP =90°(dfcm)

TIEN GIANG
Bai V. (3 diém)

Lién hé tai liéu word toan zalo: 039.373.2038 TAILIEUTOANHOC.COM



Website:tailieumontoan.com

1. Cho tam giac ABC vuong tai A, biét AB =6cm,BC =10cm. Tinh gia tri cua biéu
thac P =5sinB + 3
2. Cho hai duong tron (O;R)va (O';r)tiép xtc ngoai tai A,véi R>r.Ké BC la
tiép tuyén chung ngoai cua hai dudng tron véi B (0),C €(0"), tiép tuyén
chung trong tai Acua hai duong tron cit BC tai M
a) Chtmg minh 4 diém O;B;M; Acung thuoc mot dudng tron
b) Goi Ela giao diém caia OM va AB, F 1a giao diém caa O'M va AC.Chung
minh t& giac AEMF Ia hinh chir nhat
¢) Chirng minh ring tam giac MEF ddng dang véi tam giac MO'O
d) Cho biét R =16cmva r =9cm. Tinh dién tich ti giac OBCO'
PAP AN
Bai V.

10 cm

[N >
A~ 6cm B

Ap dung dinh ly Pytago ta co:
AB? + AC*=BC?«< AC?=BC?- AB*=10*-6*=64
AC 8 4

= AC=8=sinB=—=—=—
BC 10 5

= P=5sinB+3=5%+3=7

Vay P=7
2.
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a) Ching minh bén d@iém O,B,M, Acung thugc mét dwong tron
Goi | 1a trung diém cua OM ta c6:
OBM =90°(BM Ia tiép tuyén véi (O)tai B)= AOBM vuong tai B
= 10 = IM = IB(1) (trung tuyén tmg véi canh huyén trong tam giac vuéng bang nira
canh huyén)
OAM =90°(AM Ia tiép tuyén véi (O)tai A) = AOAM vudng tai A
= 10 = IM = IA(2) (trung tuyén tng véi canh huyén trong tam giac vudng bang nira
canh huyén)
Tir (1)va (2)=10=1M = IB= 1A
Vay bén diém O, B, M, Acuing thudc dudng tron tam | duong kinh OM (dfcm)

b) Chirng minh AEMF la hinh chir nhat
Tacé: OA=0B=R
MA = MB (tinh chat hai tiép tuyén cit nhau)=> OM 1a duong trung truc cua doan AB

— OM L AB = MEA=90°
Twong ty O'M 1 CA = MFA =90°
MA = MB = AMAB can tai M = A = B, (1)

MC = MA= AMCAcén tai M = A, =C,
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Tu (1) va (2) suy ra R+A2\:/B\1+(/3\2:>§A\C:/B\l+é\2
Ma BAC + /B\l - (/3\2 =180° (téng 3 gdc trong tam giac)
— BAC=B,+C, =90°
Ta giac AEMF c6 ba goc vudng nén 1a hinh chit nhat (dfem)
c) Chitng minh AMEF ~ AMO'O
Theo cu b, tir giac AEMF I3 hinh chit nhat nén F, = A (3)
Ma ttr giac OAMB noi tiép (cau a) nén 61 = /A\l( cuing chan cung BM) (4)
Tir (3)va (4)suy ra F=0
Xét AMEF va AMO'O¢c6: M chung; I/:\1 = ():(cmt)
— AMEF ~ AMO'0(g - g)
d) Tinh dién tich t& giac OBCO'
T gidc AEMF I3 hinh chit nhat nén EMF = 90° = AOMO 'vudng tai M
MA1a dudng cao trong tam giac vuong OMO 'nén:
MA? = AO.AO'=16.9=144 = MA=12(cm)
= MA=MB =12(cm)= BC =24cm
Taco: O'C LBC,0BLBC=0B//0O'C
Tir gidc OBCO'c6 OB //0O'C va OBC =90° nén Ia hinh thang vudng

= Soacor = %(OB +0'C).BC = %.(16 +9).24=300(cm’)

Vay Sggeor = 300cm?
TRA VINH
pé 1.
Cho tam giac ABC c6 ba goc nhon néi tiép trong duong tron (O). Cac duong cao
AD, BE,CF cit nhau tai H
1) Chung minh ti giac BDHF noi tiép duong tron
2) BEva CF cat duong tron (O)lan luot tai M, N.Ching minh MN //EF
3) Chirng minh H la tdm caa duong tron noi tiép tam giac DEF
be 2
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Tir mot diém M & ngoai dudng tron (O), vé hai tiép tuyén MA, MB dén duong
tron (A, B Ia hai tiép diém). Qua Avé duong thiang song song véi MB, cit duong tron tai
E, doan thang ME cét duong tron tai F.Hai duong thang AF va MB cét nhau tai I.

Chang minh
1) Tu gidc MAOB noi tiép duong tron
2) IB2=IF.IA
3) IM=1B
PAP AN
pé 1.

1) Chitng minh tir giac BDHF nai tiép
[ AD 1 BC = BFH =90°
Ta co: -
CF L AB = BDH =90°

Xét tir giac BDHF c6 BFH + BDH =90° + 90° =180°
— Tu gidc BDHF Ia tu giac noi tiép
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2) Chang minh MN //EF

{BEJ_AC —

Xét tir gisc BCEF co: o = BEC= BFC =90°

—> BCEF Ia tu gi4c noi tiép (t giac c6 hai dinh ké nhau cing nhin 1 canh dui cac goc
bang nhau) = C/I\l = E\l (hai g6c nai tiép cuing chan BF)
Lai ¢6 C, = ZM, (hai gc ngi tiép cling chin cung BN) = ZM, = ZE, (= £C))
Ma hai goc nay & vi tri ddng vi nen MN / /EF (dfcm)
3) Chirng minh H la tAm dwdng tron ndi tiép ADEF
DLBC — —

A
Xét tir gilc CDHE c6: = CDH =CEH =90°
BE L AC

— CDH +CEH =90° +90° =180° = CDHE Ia it gic néi tiép

= é\z = 61 (hai g6c noi tiép cuing chan DH)

Lai c6 C, = E,(cmt) = E, = E, = EH Ia tia phan gi4c cia DEF (1)
Chung minh hoan toan tuwong tu ta c6 FH la phan giac cua DFE (2)
Vay H 1a tam duong tron noi tiép tam giac DEF (dfcm)

Dé 2.
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1) T giac MAOB ndi tiép dwong tron

. . OALMA — —
Taco MA,MBIa cac tiép tuyén tai A, Bcua (O)= = MAO = MBO =90°
OB L MB

Xét tir gisc MAOB c6 MAO + MBO =90° +90° =180°, ma hai gbc nay déi dién nén
MAOB Ia tir giac néi tiép
2) IB? = IF.IA
Xeét AIBF va AIAB cé: ZAIB chung
IAB = IBF (géc noi tiép va goc tao bai tiép tuyén day cung ciing chén BF)
IB IF

= AIBF ~ AIAB(g - g) = o=~ == IB? = IF.IA(dfcm)

3) Chang minh IM =1B
Tacd: AE//MB(gt) = AEM = EMB (hai géc so le trong)
Hay AEM = FMI
Lai c6: AEI = MAI (clng chin AF) = ZMAI = ZIMF (= ZAEM)

Xét AMIF va AAIM c6: MIAchung: IMF = MAI (cmt) = AMIF ~ AAIM (g.9)
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SN S VIERYNT=
Al 1M
— MI? = IB? = IAIF = MI = IB(dfcm)
TUYEN QUANG
Cau 32.(1,0 diém) Cho hinh chit nhat ABCD c6 AB =4(cm), ADB =30°.Goi H I

chan duong cao ké tir Axudng duong thang BD.Tinh d6 dai doan thang BD va dién tich
tam giac ABH

PAP AN
Céu 32.
A 4cm B
30
D C
Xeét tam giac vuéng ABD co:
sinLADBzﬁ: BD =— AB =— 4 5 :i=8(cm)
BD sinZADB sin30° 1
2
Ap dung hé thire luong trong tam giac ABD vuéng tai A, ta co:
2 2
AB?=BH.BD = BH = AB :4—:2(cm)
BD 8

Ap dung dinh ly Pytago trong tam giac vudng ABH ta co:

AB? = AH? + BH? = AH =+ AB2 — BH? = /4% - 22 = 2\/3(cm)

=S o =%AH .BH =%.2J§.2 =2/3(cm?)
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Vay BD =8cm,S, ., = 2\/§(cm2)

VINH LONG
Bai 6. (2,5 diém)

Cho ntra dudng tron tam O duong kinh AB.VE duong thang d vudng goc vai OA
tai M (M =0, A).Trén d lay diém N sao cho N ndm bén ngoai nira duong tron (O). Ké
tiép tuyén NE véi nira duong tron (O)(E la tiép diém, Eva Anam cung mot phia déi
v6i duong thang d)

a) Chirng minh ti giac OMEN néi tiép duoc duong tron

b) Néi NB cit nira duong tron (O)tai C. Ching minh NE* = NC.NB

¢) Goi H 1a giao diém cua AC va d. F 1a giao diém cua tia EH va nira duong tron
(O)

Chang minh N/E\F = @

DAP AN

Bai 6.

a) Chirng minh tir giac OMEN ni tiép
Taco: d L OA= NMO =90°
NE I tiép tuyén ciia (O)tai E nén OE L NE = NEO = 90°
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Tt gisc OMEN c6 NMO = NEO =90° nén tu giac OMEN 1 tir giac noi tip (hai dinh
ké cuing 1 canh ciing nhin canh déi dién duéi cac géc bang nhau.(dpcm)

b) Chitng minh NE* = NC.NB
No6i Evsi C, EvsiB
Xét ANEC va ANBE c6: 2N chung; ZNBE = ZNEC (cung chin EE)
= ANEC ~ ANBE(g.9) = NE = &(céc cap canh tuong ng ti 1€)

NB NE

Vay NE*=NB.NC

c) Ching minh NEF = NOF
Xét ANCH va ANMB cé:

N chung: NCH = NMB =90° = ANCH ~ ANMB(g.g) :%:%(hai cap canh
twong tng ti I€) = NC.NB = NH.NM ma
NE2 = NB.NC (cmt) = NE2 = NH.NM = e - NH.

NM NE

Xét ANEH va ANME cé:
-~ NE NH —
N chung;wzﬁ(cmt) = ANEH ~ ANME(c.g.c) = NHE = NEM (goc tuwong

ing) (1)
K¢ tiep tuyén NF 'vai nira duong tron (O)

Do NE =NF " (tinh chét hai tiép tuyén cét nhau) = NF 2 = NH .NM = - NM
NH NF'
, . L NF' NM , .
Xét ANF'H va ANMF 'cé: N chung; mzﬁ(cmt):ANF H ~ ANMF'(c.g.c)

— NHF'=NF'M (cac goc tuwong tng) (2)

Lai c6 ti giac OMEN nai tiép (cau a) nén 4 diém O, M, E, N cung thuoc mot duong
tron(3)

Tt giac OENF 'c6 OEN +OF "N =90° +90° =180°nén Ia tir gic noi tiép,do dé 4
diém O, E, N, F 'cung thuoc mot duong tron (4)

Tir (3) va (4) suy ra 5 diém O,M,E, N, F'cing thudc mot duong tron suy ra ti giac
MENF ' noi tiép nén NEM + NF'M =180°(5)

Tir (1), (2), (5) suy ra NHE + NHF '= NEM + NF'M =180°
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= E,H,F' thang hang hay F '1a giao diém cua EH véi nra duong tron (O)
= F =F'= Tu giac NEOF noi tiép
— NEF = NOF (cng chan cung NF)
VINH PHUC

Céu 7. (3,0 diém) Cho dudng tron (O) va diém A ndm ngoai dudng tron (O).Tir diém
Aké hai tiép tuyén ABva AC @én (O)(B,C la cac tiép diém). Ké duong kinh BD cua
duong tron (O) Puong thang di qua O vudng goc voi duong thang AD va cit AD,BC
lan luot tai K, E.Goi | 1a giao diém cua OA va BC.

a) Chung minh rang céc ti giac ABOC, AIKE nai tiép duong tron

b) Chtng minh rang Ol.OA = OK.OE

c) Biét OA=5cm,dudng tron (O)co ban kinh R =3cm. Tinh do dai doan thang

BE

DAP AN

Cau 7.

a) Chitng minh riang céc tir giac ABOC, AIKE néi tiép dwong tron
Vi AB, AC Ia cac tiép tuyén cia (O)nén OBA=0OCA=90°
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= /OBA+ Z0CA=90° +90° =180° = OBAC Ia t& giac noi tiép
Vi OB =0C(=R), AB = AC (tinh chat hai tiép tuyén cat nhau)
= OAla trung tryc cuia BC = OA L BC tai |
Xét tir gidc AIKE c6 : AIE = AKE =90°
= AIKE Ia t& giac noi tiép (ti giac co hai dinh ké nhau cting nhin 1 canh dudi cac goc
bang nhau)
b) Chirng minh Ol.OA =0K.OE
Vi AIKE la tir gidc noi tiép (cmt) = ZOIK = ZOEA (g6c va goc trong tai dinh dbi
dién). Xét AOIK va AOEAcco:
Z/AOE chung;OIK = OEA(cmt) = AOIK ~ AOEA(g.g)
Ol OK

—i
OE OA
¢) Tinh d¢ dai doan thang BE

Vi OA |3 trung truc cua BC(cmt) = OA L BC

xét AOAB vuong tai B, duong cao Bl ta co:

OB2 32

OB’ =01.0A= Ol = = E( M) (hé thirc Iugng trong tam giac vuong)

< Bl 2 =OB2 -0l 2= [ j (Dlnh |y Pytago)j Bl = "% = 2,4(Cm)

Tacé BD 1a duong kinh caa (O; 3cm) nén BD =6cm

Ap dung dinh Iy Pytago trong tam giac vudng OAB ta c6:

AB? = OA? —OB? =5 — 3 =16 = AB = 4(cm)

Ap dung dinh ly Pytago trong tam giac ABD ta co:

AD? = AB? + BD? = 4* + 6 =52 = AD =+/52 = 24/13(cm)

xét AODK y3 AADB ¢¢: A/D\Bchung' (TKTD = 1@ =90°

— 01.0A = OK OE (dfcm)

— AODK ~ AADB(g.g) = ob _AD
OK AB
OD.AB 3.4
= 0K =
AD 213 J_( m)

Ap dung hé thte lugng trong tam giac vudng OAK ta ¢ :
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2
6 \ 289 17
AK2=OA2—OK2=52—(\/1_BJ =3 = Ak =5 (em)

xét AOAK va AOBI cg: ZIOK chung; ZOKA= ZOIE = 90°

OK Ol
= AOAK ~ AOEI(9.9) = —— =——(hai cip canh tuong tng ti 1¢)

AK  El
179
—El - AKOL V185 gy
oK 6
J13

vay BE=BI +IE=2,4+51=7,5(cm)
YEN BAI (KHONG CcO)

-NGUYEN DINH PHUC (TP.HCM)-
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