Toan 9 — Chuyén dé Hinh hoc 6n thi vao 16p 10 Date:..../ .../ .....

Chu dé 1:
HE THUC LUQNG TRONG TAM GIAC VUONG
Ti SO LUQNG GIAC CUA GOC NHON

A.LY THUYET
1. Pinh ly Pitago
AABC vudng tai A < AB* + AC? =BC?

2. H¢ thire lwgng trong tam gidc vuéng

a) AB?=BH.BC; AC?=CH.BC

b) AB.AC = AH.BC

c) AH?=BH.HC

1 1 1

D ar T ae T ac

Hé qua: B

T

2
z

. e . . a
=>» Vi tam giac déu canh la a, ta co: h= > ; S=

3. Ti s6 lwong gic ciia goc nhon
bat ACB =« ; ABC = S khi do:

AB AH AC HC AB., AH AC HC
= ,  COSa = = t ;

BC AC’ “TBC AC’ 27TAC T RC “TAB T AH
b =asin B =acosC = ctgB = ccot gC

¢ =acosB =asinC =bctgB = btgC

sSina =

Hé qua:
1) sina=cosfB; cosa=sing; tga =cotgB; cotga =tgp
. sin CcosS
2) O<sina <1;0<cosa<l; tgaz—a; cotgaz_—a
cosa sina
3) sinag+cos’w=1L tga.cotga=1, ———=1+cotga; — =1+tga
sin a cos’a

4) Cho"AABC nhon, BC =a; AC =b; AB = ¢ khi d6:

a’ =b*+c?—2bCc.COSA;  S,upc = %bcsin A

Chu dé 2:
CHUNG MINH BANG NHAU — SONG SONG,
VUONG GOC - PONG QUY, THANG HANG

A.LY THUYET

1. Tam gi4c bang nhau
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a)

b)
c)

d)

Khai ni¢m: AABC =AA'B'C' @{Az A B=B,C=C
AB=A'B;BC=B'C';AC=A'C'
Céc trudng hop bang nhau cia hai tam giac: c.c.c; c.g.c; g.c.g.
Céc trudng hop bang nhau cua hai tam giic vudng: hai canh goéc vudng; canh huyén va mot
canh géc vudng; canh huyén va mdt goc nhon.
Hé qua: Hai tam giac bang nhau thi cac dudng cao; cac dudng phan giac; cac dudng trung

tuyén twong tmg bang nhau.

2. Chirng minh hai géc bing nhau

Dung hai tam giac bang nhau hoic hai tam giac dong dang, hai goc clia tam gidc cin, déu; hai
goc cua hinh thang can, hinh binh hanh, ...

Dung quan hé giita cac goc trung gian véi cac goc can chimg minh.

Dung quan hé cac goc tao boi cac dudng thang song song, ddi dinh.

Dung mdi quan hé cta cac goc voi duong tron. (Ching minh 2 goéc ndi tiép cing chian mot

cung hodc hai cung bang nhau ctia mot dudng tron, ...)

3. Chirng minh hai doan thing bing nhau

Dung doan thing trung gian.

Dung hai tam giac bang nhau.

Ung dung tinh chat dic biét cia tam giac can, tam giac déu, trung tuyén (mg véi canh huyén
cua tam gidc vudng, hinh thang can, hinh chirnhat, ...

St dung cac yéu té cuia duong tron: hai day.cung cia hai cung bang nhau, hai dudng kinh ciia
mot duong tron, ...

Dung tinh chat dudng trung birth ctia tam giac, hinh thang, ...

4. Chirng minh hai duwong thfmg, hai doan th%ng song song

Dung mdi quan hé giita cae'géc: So le bang nhau, ddng vi bang nhau, trong cling phia bu nhau,

Dung mdi quan hé eting song song, vudng goc voi duong thang thir ba.
Ap dung dinhtly. dao-ctia dinh 1y Talet.
Ap dung tinh chat cia cac tir giac dac biét, duong trung binh ciia tam giac.

Dung tinh chét hai diy chén giita hai cung bang nhau ciia mot dudng tron.

5. Chirng minh hai dwong thing vudng géc

Chtrng minh chung song song véi hai dudong vudng goc khac.

Dung tinh chat: dudng thiang vudng goc véi mot trong hai duong thang song song thi vudng
goc v6i dudng thing con lai.

Dung tinh chat ciia dudng cao va canh ddi dién trong mot tam giac.

Puong kinh di qua trung diém cua day.

Phan giac cua hai goc ké bu nhau.

6. Chirng minh ba diém thang hang

Dung tién dé Oclit: Néu AB//d; BC//d thi A, B, C thang hang.
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Ap dung tinh chit cac diém dic biét trong tam giac: trong tim, truc tAm, tim dudng tron ngoai
tiép, ...

Chimg minh 2 tia tao boi ba diém tao thanh goc bet: Néu goc ABC bang 180° thi A, B, C thang
hang.

Ap dung tinh chit: Hai goc bang nhau ¢ hai canh ndm trén mot duong thang va hai canh kia
nam trén hai nira mit phang véi bo 1a duong thang trén.

Chirng minh AC 1a duong kinh cua duong tron tam B.

7. Chirng minh cac duwong thing dﬁng quy

Ap dung tinh chat cac dudng ddng quy trong tam giac.
Chtng minh céc dudng thing cing di qua mot diém: Ta chi ra hai dudng thing cit nhau tai
mot diém va chirmg minh dudng thang con lai di qua diém do.

Dung dinh ly dao ctia dinh 1y Talet

Chu dé 3:
CHUNG MINH HAI TAM GIAC PONG DANG
HE THU'C HINH HQC

A. LY THUYET

1. Tam giac dong dang

A=A'B=BC=C"'
Khai niém: AABC ~AA'B'C" khi '~ aB AC BC

A'B' AC' B'C'
Céc truong hop dong dang.ctia hai tam giac: ¢ —¢—¢;c—g—C; g —g.

Céc trudong hop dong dang'clia hai tam giac vudng: goc nhon; hai canh goc vudng; canh huyén
- canh goc vudng...

Tinh chat: Hai tamgiac dong dang thi ti s6 hai dudng cao, hai dudng phan giac, hai duong
trung tuyén tiong (mg, hai chu vi bang ti s6 dong dang; ti s6 hai dién tich bang binh phuong ti
s6 dong dang.

2. Phuwong phap chirng minh h¢ thirc hinh hoc

Dung dinh 1i Talet, tinh chat duong phan giac, tam giac dong dang, cac hé thuc lugng trong
tam giac vuong, ...

Gia str can chirg minh MA.MB = MC.MD

Chung minh hai tam giac MAC va MDB d6ng dang hoic hai tam gidc MAD va MCB.

Trong truong hop 5 diém d6 cing nam trén mot dudng thang thi can chimg minh cac tich trén
cung bang tich thi ba.

Néu can chimg minh MT? = MA.MB thi ching minh hai tam giac MTA va MBT dong dang
hoac so sanh vai tich thir ba.
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e Ngoai ra can chu y dén viéc sir dung cac h¢ thirc trong tam giac vudng; phuong tich cua mat

di€m va&i duong tron.

Chu dé 4:
CHUNG MINH TU GIAC NOI TIEP

A.LY THUYET
Phwong phap chung minh:

e Chirng minh bdn dinh cta t&r gidc ciing cach déu mot diém.

e Chimg minh t giac c6 hai goc ddi dién bu nhau.

e Chitng minh hai dinh ciing nhin doan thang tao boi hai diém con lai hai goc bang nhau.

e Chirng minh téng cua goc ngoai tai mot dinh véi goc trong ddi dién bu nhau.

e Néu MA.MB = MC.MD hoic NAND = NC.NB thi t& gidc ABED ndt tiép. (Trong d6
M =ABNCD; N=ADNBC)

e Néu PA.PC =PB.PD thi tir gidc ABCD ni tiép. (Trong d6 P = AC mBD)

e Chtng minh tr gidc do6 1a hinh thang can; hinh chit nhat; hinh vuong; ...

B. BAI TAP AP DUNG TONG HQP
Bai 1. Cho tam giac ABC c¢6 AB > AC, ké trung tuyén) AM va dudong cao AH. Ching minh:

BC?

a) AB*+AC?=2AM*+

b) AB? - AC?=2BC.MH
Bai 2. Cho hinh thang ABCD./(AB/CD c6 AB = 3cm; CD = 1l4cm; AC = 15cm;
BD = 8cm.

a) Ching minh AC vudng géevéi BD.

b) Tinh dién tich hinh thang:
Bai 3. Tinh dién tich hinhvbinh hanh ABCD biét AD = 12; DC = 15; ADC =70°.
Bai 4. Cho tam giac\ABC vuOng can tai A, trung tuyén BD. Goi I 1a hinh chiéu cua C trén BD, H 1a
hinh chiéu cua/l trén AC. Ching minh: AH = 3HIL.
Bai 5. Qua dinh"A ctia hinh vuong ABCD canh bang a, vé mot duong thang cit BC ¢ E va cat duong
thang DC ¢ F.

1 1

+—=
AE* AF* @’
Bai 6. Cho tam giac can ABC c6 day BC = a; go¢c BAC =2« ; a < 45°. Ké cac duong cao AE, BF.

a) Tinh cic canh cta tam giac BFC theo a va ti s6 luong gic clia goc o .

Chtrng minh:

b) Tinh theo a, theo céc ti s6 lwong giac ctia goc o va 2a, cac canh cia tam giac ABF, BEC.
) Tur cac két qua trén, chig minh cac dang thic sau:
2tga

—tg’a

1) sin2a =2sinacosa;  2) cos2a=cos’a—sin‘ca; 3) tg2a = I
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Bai 7. Cho tam giac ABC c6 ba goc nhon ndi tiép dudng tron (O). Cac dudng cao AD, BE, CF cit
nhau tai H va cét duong tron (O) lan luot tai M,N ,P.
Chtrng minh rang:

a) Tu giac CEHD, ndi tiép .

b) Bén diém B,C,E,F cung nam trén mot dudng tron.

c) AE.AC = AH.AD; AD.BC = BE.AC.

d) H va M ddi xtrng nhau qua BC.

e) Xéc dinh tAm dudng tron ndi tiép tam giac DEF.
Loi gidi.
a. Xét tir giac CEHD ta co:

A N
CEH =90°( Vi BE la dudng cao) /
E
CDH =90°( Vi AD la dudng cao) P
=> CEH + CDH =180° HAO

Ma CEH va CDH 14 hai goc dbi cua tir gidc CEHD. B ¥ L c
Do d¢6 CEHD la tir gidc ndi tiép. \ ﬂ

b. Theo gia thiét:
BE la duong cao => BE L AC => BEC =90°.
CF 1a dudng cao => CF L AB => BFC =90°.
Nhu vy E va F cing nhin BC duéi mét goc 90%=> E vaF cing nam trén duong tron dudng kinh BC.
Vay bon diem B, C, E, F cung nam trén mot duong tron.
c. Xét hai tam gidc AEH va ADC ta cé: AEH = ADC =90°; A Ia gc chung

=>A AEH ~ AADC => E:ﬁ => AE.AC = AH.AD.
AD AC

* Xét hai tam gidc BEC va’ADC ta-ec6: BEC = ADC =90°; C la gdc chung

=>A BEC ~AADC => E:E => AD.BC = BE.AC.
AD_~AC

d. Tacod C: =As (vicung phu véi goc ABC)

C, = A: (vilahai goc noi tiép cing chan cung BM)

=> C; = C; => CB Ia tia phan giac cua goc HCM; lai c6 CB L HM => A CHM céan tai C
=> CB ciing la duong trung tryc cia HM vay H va M di ximg nhau qua BC.

e. Theo chung minh trén bdn diém B, C, E, F cung nam trén mot dudng tron

=> C; = E: (vila hai goc ndi tiép cling chan cung BF)
Ciing theo ching minh trén CEHD 14 tir gidc noi tiép

= C; = E: (vilahai goc ni tiép cung chan cung HD)

= E: = E2 =>EB la tia phan giac ctua goc FED.
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Chimg minh twong tu ta ciing c6 FC 1a tia phan giac ciia goc DFE ma BE va CF cit nhau tai H do d6
H 1a tim duong tron ndi tiép tam gidc DEF.
Bai 8. Cho nira dudng tron duong kinh AB = 2R. Tir A va B ké hai tiép tuyén Ax, By. Qua diém M
thudc ntra dudng tron ké tiép tuyén thir ba cit cac tiép tuyén Ax , By lan luot & C va D. Céac duong
thang AD va BC cit nhau tai N.

a) Chirng minh AC + BD = CD.

b) Chimg minh COD = 90°.

2
c) Chimg minh AC. BD = AE .

d) Chimg minh OC// BM

e) Ching minh AB 14 tiép tuyén cua duong tron dudng kinh CD.

f) Ching minh MN L AB.

g) Xac dinh vi tri cia M dé chu vi tr giac ACDB dat gia tri nhd nhét.
Loi gidi:
a. Theo tinh chat hai tiép tuyén cit nhau ta co:

CA =CM
=>AC+BD=CM + DM.

DB = DM D
Ma CM + DM = CD => AC + BD = CD. M
b. Theo tinh chét hai tiép tuyén cit nhau ta ¢6: OC Ia tia c
phén giac cia goc AOM ; OD la tia phangiic cua N
g6cBOM. Ma AOMva BOMIa hai goc ké bu =>
COD =90

A ] B

c. Theo trén COD = 90° nén” ACOD.vudng tai O c6

OM L CD ( OM la tiép tayén ).

Ap dung hé thirc gita canh va dudng cao trong tam giac vuong ta c6 : OM? = CM. DM,
AB?

MaOM=R; CA=CM; DB=DM=>AC.BD =R?=>AC.BD =

d. Theo trén COD =90°nén OC L OD (1)

Theo tinh chét hai tiép tuyén cat nhau ta ¢6: DB = DM; lai c6 OM = OB =R => OD 4 trung tryc cua
BM =>BM L OD .(2). Tu (1) Va (2) => OC // BM ( Vi cung vuong goc vai OD).

e. Goi I 1a trung diém ciia CD ta ¢ I 1a tim duong tron ngoai tiép A COD duodng kinh CD ¢6 10 1a
ban kinh.

Theo tinh chat tiép tuyén ta c6 AC L AB; BD L AB => AC // BD => tir gidic ACDB 1a hinh thang. Lai
¢6 I 1a trung diém cta CD; O 1a trung diém cta AB => IO 1a duong trung binh ciia hinh thang ACDB
= 10 // AC, ma AC L AB =>10 L AB tai O => AB la tiép tuyén tai O ciia dudng tron duodng kinh
CD.
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f. Theo trén AC // BD => C—N:A—C ma CA = CM; DB = DM nén suy ra C_N:C_M
BN BD BN DM

=>MN//BD maBD L AB =>MN L AB.
g. (HD): Ta ¢6 chu vi tir giac ACDB = AB + AC + CD + BD ma AC + BD = CD nén suy ra chu vi tir
gi4c ACDB = AB + 2CD ma AB khong ddi nén chu vi tir gidc ACDB nho nhét khi CD nho nhét , ma
CD nho nhat khi CD 1a khoang cach giit Ax va By ttrc 1a CD vudng goc véi Ax va By. Khi d6 CD //
AB => M phii 13 trung diém cua cung AB.

Bai 9. Cho tam gi4c can ABC (AB = AC), cic dudng cao AD, BE, cét nhau tai H. Goi O 1a tim dudng
tron ngoai tiép tam giac AHE.
a) Chimg minh t giac CEHD ni tiép .
b) Bén diém A, E, D, B cung ndm trén mot duong tron.
c) Chung minh ED = % BC.
d) Chung minh DE 1a tiép tuyén cta duong tron (O).
e) Tinh d6 dai DE biét DH =2 Cm, AH =6 Cm.
a. Xét tir giac CEHD ta co6:
CEH =90°( Vi BE la duong cao)
CDH =90°( Vi AD la duong cao) '
=> CEH + CDH =180°
Ma CEH va CDH 1a hai goc dbi cua'tr giac CEHD. L
Do d6 CEHD la tir giac ndi tiép. 2 X E
b. Theo gia thiét : BE 1a dudng cao = BE L AC => BEA = 90°.
AD la dudng cao => AD-L BC => BDA = 90°.

Nhu vay E va D cing nhin AB duéi mot goc 90° => E va D cliing nam

trén duong tron duong kinh AB.
Vay bon diém A, E, D, B cung nam trén mot dudng tron.
c. Theo gia thiéttam'giac ABC can tai A co AD la duong cao nén ciing 1a dudng trung tuyén => D la

trung diém ctiia BC. Theo trén ta c6 BEC=90°.
Vay ABEC vuéng tai E ¢6 ED 1a trung tuyén => DE = % BC.

d. Vi O 1a tim duong tron ngoai tiép A AHE nén O 14 trung diém ciia AH => OA = OE => A AOE can
talO=>E1 = Av (1).

Theo trén DE = %BC => ADBEcantaiD=> Es = B: (2)

Ma B: = A: (vicung phu véi goc ACB) => E1 = Es
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= E1 + E2 = E2 + Es. Ma E1+E> =BEA=90O =>E2+Es =900 = OED
=>DE | OE tai E.
Vay DE 1 tiép tuyén cua duong tron (O) tai E.
e. Theo gia thiét AH =6 cm => OH = OE =3 ¢cm.; DH =2 Cm => OD = 5 cm. Ap dung dinh li Pitago
cho AOED vuong tai E ta co6 ED? = OD? - OE? «> ED? =52 - 3% < ED = 4cm.
Bai 10: Cho tam giac can ABC (AB = AC), I 14 tdim duong tron ndi tiép, K 14 tim duong tron bang
tiép goc A , O 1a trung diém cua IK.

a) Chimg minh B, C, I, K cing nam trén mot dudng tron.

b) Ching minh AC 14 tiép tuyén cta duong tron (O).

¢) Tinh ban kinh dudng tron (O) Biét AB = AC =20 cm, BC =24 cm.
Loi gidi:
a. Vil1atam duong tron noi tiép, K 13 tAm duong tron bang tiép goc A
nén BI va BK 14 hai tia phan giac ciia hai goc ké bu dinh B.
Do d6 BI L BK hay IBK =90°.

Tuong tu ta ciing c6 ICK = 90° nhu vay B va C cing nam trén,dudng
tron duong kinh IK do d6 B, C, I, K cung nam trén mdt dudng teon
b. Tacd C:=C, (1) (viCIlaphan giac cia goc ACH):
Co+ h=90° (2) (vi IHC=90°%).
L = 1Cco (3) (vi AOIC can tai O)
T (1), (2), (3) => Ci +I1CO =90° hay AC 1OC.
Vay AC 1a tiép tuyén ctia duong tron (O):
c. Tu gia thiet AB=AC=20Cm,BC=24Cm=>CH=12cm.

AH? = AC? — HC? => AH="=/20% —12% =16 (cm)

CH? 12°

CH?=AH.OH=>0H = =—— =9(cm)
AH 16

OC = JOH?4+ HE2 = \/9? +122 =./225 = 15 (cm).
Bai 11. Cho duong trén (O; R), tir mot diém A trén (O) ké tiép tuyén d véi (O). Trén dudng thang d
liy diém M bat ki'(M khac A) ké cat tuyén MNP va goi K 1 trung diém ctia NP, ké tiép tuyén MB (B la tiép
diém). K¢ AC L MB, BD L. MA, goi H I giao diém ctia AC va BD, 11a giao diém ciia OM va AB.
a) Chung minh t giac AMBO ndi tiép.

b) Ching minh nam diém O, K, A, M, B cung nam trén mot dudng tron .
¢) Chimg minh OLOM =RZ2 Ol. IM = IA%
d) Chirng minh OAHB Ia hinh thoi.
e) Chung minh ba diém O, H, M thang hang.
f) Tim quy tich cia diém H khi M di chuyén trén duong ¢
thang d P
Loi giai:
oK

/N
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a. (HS ty lam).

b. Vi K 1a trung diém NP nén OK L NP ( quan hé duong kinh

va day cung) => OKM = 90°. Theo tinh chét tiép tuyén ta c6 OAM = 90% OBM = 90°. Nhu vay K,
A, B cing nhin OM dudi mot goc 90° nén cing nam trén dudng tron dudng kinh OM.

Vay nam diém O, K, A, M, B cung nam trén mot duong tron.

c. Taco MA = MB ( t/c hai tiép tuyén cit nhau); OA = OB =R

=> OM la trung tryc cuia AB=>OM L ABtail.

Theo tinh chét tiép tuyén ta c6 OAM = 90° nén A OAM vuéng tai A c6 Al la dudng cao.
Ap dung hé thirc giira canh va duong cao => O1.OM = OA? hay O1.OM = R? va Ol. IM = 1AZ,

d. Taco OB L MB (tinh chét tiép tuyén) ; AC L MB (gt) => OB // AC hay OB // AH.

OA L MA (tinh chit tiép tuyén) ; BD L MA (gt) => OA // BD hay OA // BH.

=> T giac OAHB la hinh binh hanh; lai c6 OA = OB (=R) => OAHB la hinh'thoi.

e. Theo trén OAHB Ia hinh thoi. => OH L AB; ciing theo trén OM .. AB => O, H, M thang
hang( Vi qua O chi c6 mot duong thang vudng goc voi AB).

f. (HD) Theo trén OAHB la hinh thoi. => AH = AO = R. Vay khiM di dong trén d thi H cling di
dong nhung luén cach A c6 dinh mot khoang bang R. De dé.quy tich cua diém H khi M di
chuyén trén duong thang d 1a nira duong tron tam A béan.kinh AH = R.

Bai 12. Cho nira duong tron tam O dudng kinh AB=va diém M bat ki trén nira duong tron ( M khac
A,B). Trén nira mit phang bd AB chira nira duong tron keé tiép tuyén Ax. Tia BM cét Ax tai [; tia phan
giac cua goc IAM cit nira duong tron tai E; cit tia BM tai F tia BE cét Ax tai H, cit AM tai K.
a) Ching minh rang: EFMK 13 tirgidc noi tiép.
b) Chtng minh rang: AI? = IM'. IB.
c) Chirng minh BAF la tam giae-can.
d) Chimg minh rang : T gidc AKFH 1a hinh thoi.
e) Xac dinh vi tri M dé tirgidc AKFI ndi tiép dugc mot dudng tron.
Loi giai: 3
a. Taco: AMB = 90%( ndi tiép chin nira duong tron )
=> KMFE=90° (vi la hai goc ké bu).
AEB= 90° ( néi tiép chin nira dudng tron )
=> KEF=90° (vi la hai goc ké bu).
=> KMF + KEF = 180° . Ma KMF va KEF Ia hai goc
d6i cua tir gidc EFMK do ¢6 EFMK 1a tir giac noi tiép.
b. Taco ZIAB = 90° ( vi Al la tiép tuyén ) = AAIB vuéng tai A # 0 B
c6 AM L IB ( theo trén).
Ap dung hé thirc giita canh va dudng cao => A’ = IM . IB.
¢. Theo gia thiét AE 14 tia phan giac goc IAM => ZIAE = /MAE => AE = ME (lido ...... )
=> /ABE =/MBE ( hai goc néi tiép chin hai cung bang nhau) => BE 1a tia phan giac goc ABF. (1)
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Theo trén ta co ZAEB = 90° => BE L AF hay BE la duong cao cta tam giac ABF (2).

Tu (1) va (2) => BAF la tam gi4c can. tai B .

d. BAF 1a tam giac can. tai B c¢6 BE la dudng cao nén dong thoi 1a duong trung tuyén => E 14 trung
diém cua AF. (3)

Tu BE L AF => AF | HK (4), theo trén AE la tia phén giac goc IAM hay AE la tia phén giac /HAK (5)

T (4) va (5) => HAK 1a tam giac can. tai A c6 AE 1a dudng cao nén ddng thoi 1a duong trung tuyén
=> E 1a trung diém cua HK. (6).

T (3), (4) va (6) => AKFH 13 hinh thoi ( vi c6 hai dudng chéo vudng gdc v6i nhau tai trung diém
ciia mdi dudng).

e. Theo trén AKFH la hinh thoi => HA // FK hay IA // FK => tu gidc AKFI la hinh thang.

Dé tir gidc AKFI ndi tiép dugc mot dudng tron thi AKFI phai 13 hinh thang can.

AKFI 12 hinh thang can khi M 14 trung diém cta cung AB.

That vay: M 1a trung diém ctia cung AB => ZABM = /MAI = 45° (t/c goc ndi tiépy). (7)

Tam gidc ABI vuong tai A c6 ZABI =45° => ZAIB = 45° .(8)

Tu (7) va (8) => ZIAK = ZAIF = 45° => AKFI Ia hinh thang.can (hinh thang co hai goc day bang
nhau).

Vay khi M 1a trung diém cuia cung AB thi tir gidc AKFI noi tiép dugc mot dudng tron.

Bai 13. Cho tam giac ABC vudéng & A (AB > AC), dudng cao AH. Trén nira mat phang bd BC chira dién A.
V& nira duong tron dudng kinh BH cat AB tai E. Nira.duong tron dudng kinh HC cat AC tai F.
a) Chung minh AFHE la hinh chir nhat.
b) BEFC la tir gidc noi tiép.
c) AE.AB=AF. AC.
d) Chimg minh EF 1a tiép tuyén chung ctia hai nira duong tron.
Loi giai:
a. Taco : ZBEH = 90° (-néi tiép chin nic duong tron )
=> /AEH = 90° (vi 1 hai goc ké bu). (1)
ZCFH = 90° ( ni tiép chén nirc duong tron )
=> /AFH = 90° (vi 1a hai goc ké bu).(2)
ZEAF =90° ( Vitam gidc ABC vuong tai A) (3)
Tu (1), (2), (3) => tr gidc AFHE 14 hinh chir nhat ( vi c6 ba gbc vuong).

b. Tt giac AFHE 1a hinh chir nhat nén noi tiép duoc mdt duong tron =>~LF1=/H;1 (nd1 tiép chén

cung AE) . Theo gia thiét AH L BC nén AH la tiép tuyén chung cua hai ntra dudng tron (O1) va
(02)

=> /By = ZH1 (hai goc ndi tiép cing chin cung HE) => /B1= £F; => Z/EBC+/EFC = ZAFE +
ZEFC ma ZAFE + ZEFC = 180° (vi 1 hai goc ké bu) => Z/EBC+EFC = 180° mit khac ZEBC

va ZEFC 1a hai goc dbi cua ttr giac BEFC do d¢6 BEFC 1a tir giac ndi tiép.

c. Xét hai tam giac AEF va ACB taco A =90° la géc chung; ZAFE = ZABC ( theo Ching minh
trén)
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> AAEF ~AACB => 2E _AF L AE. AB= AR AC.
AC AB
* HD céach 2: Tam gidc AHB vudng tai H c6 HE | AB => AH? = AE.AB (*)
Tam gidc AHC vuodng tai H c6 HF L AC => AH? = AF.AC (**)
Tu (*) va (**) => AE. AB=AF. AC
d. Tu giac AFHE la hinh chir nhat => IE = EH => AIEH can tai [ => ZE1 = ZH: .
AO:EH can tai Oz (Vi c6 O:E vaO:H cung la ban kinh) => ZE; = ZH>.
=> /E1+ /B2 = ZH1 + ZH2 ma £LH1 + ZHo = ZAHB = 90° => ZE; + ZE» = ZO:EF = 90°
=>0O:E LEF.
Chung minh tuong ty ta ciing c6 OzF L EF. Vay EF 1a tiép tuyén chung cua hai nira dudng tron .
Bai 14. Cho diém C thudc doan thé“ing AB sao cho AC =10 Cm, CB = 40 Cm. V& vémét phia cua AB
cac ntra duong tron c6 duong kinh theo thir tu 1a AB, AC, CB va c6 tam theo thu twla O, I, K. Duong
vuong goc voi AB tai C cit nira duong tron (O) tai E. Goi M. N theo thur tu 1a giao diém cua EA, EB
véi cac nira duong tron (1), (K).
a) Chung minh EC = MN.
b) Ching minh MN 14 tiép tuyén chung ciia cac nira d/tron, (I), (K)!
c) Tinh MN.
d) Tinh dién tich hinh dugc gidi han bdi ba nira duong tron
Loi gidi:
a. Ta cd: ZBNC= 90% noi tiép chan nira dudngtron timK)
=> /ENC = 90° (vi 12 hai goc ké bu). (1)
ZAMC =90° ( ndi tiép chin nirc dudng tron tam I)
=> /EMC = 90° (vi 1a hai goc ké bi).(2)
ZAEB = 90° (ndi tiép chin nira.dudng tron tim O) hay
ZMEN =90° (3)
Tu (1), (2), (3) => t&r gidc CMEN/1a hinh chir nhat => EC = MN (tinh chét duong chéo hinh chir nhat )
b. Theo gia thiét ECwl,AB tai-C nén EC 1a tiép tuyén chung cua hai nira duong tron (I) va (K)
=> /B1 = £C1 (hdi goc ndi tiép cing chan cung CN). Tt giac CMEN la hinh chit nhat nén =>
/C1= /N3
=> /B1= ZNz3.(4) Lai c6 KB = KN (cung la ban kinh) => tam gidc KBN can tai K => /B1 = /N1
()
Tt (4) va (5) => ZN1 = ZN3 ma ZNi + ZN, = ZCNB = 90° => /N3 + /N2 = ZMNK = 90°
hay MN L KN tai N => MN Ia tiép tuyén ciia (K) tai N.
Chung minh tuong ty ta ciing c6 MN 14 tiép tuyén cua (I) tai M,

Vay MN la tiép tuyén chung cuia cac nira duong tron (I), (K).
c. Tacd ZAEB = 90° (ndi tiép chin nirc dudng tron tim O) => AAEB vuédng tai A ¢6 EC L AB (gt)
=>EC?=AC. BC < EC?=10.40 =400 => EC =20 cm. Theo trén EC = MN => MN =20 cm.
d. Theo gia thiét AC =10 Cm, CB =40 Cm => AB = 50cm => OA =25 cm
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Tacod Sp = 7.0A?= 7252=6257;
Sy=7.1A’= 7r.52=257;
S = 7.KB?= 7.20>=400r~.

Ta c6 dién tich phan hinh dwoc giéi han boi ba nira dudng tron 1a S = % (S - Sy - Sw)

= %(6257[-257[-4007[) = %.200 7 =100z ~314 (cm?)

Bai 15. Cho tam gidc ABC vudng ¢ A. Trén canh AC liy diém M, dung dudng tron (O) c6 dudng
kinh MC. duong thing BM cit duong tron (O) tai D. duong thang AD cit duong tron (O) tai S.

a) Ching minh ABCD la tir giac ndi tiép .

b) Ching minh CA Ia tia phan giac cua goc SCB.

¢) Goi E 1a giao diém ciia BC v6i duong tron (O). Ching minh rang cac'dudng thang BA, EM,

CD dong quy.
d) Chung minh DM la tia phan giac cia goc ADE.
e) Ching minh diém M 4 tim duong tron noi tiép tam giac ADE.

Loi giai:
C
1
» O
D S E
S D 2
2
[ ] 3 l .
F F A B
Hinh a Hinh b

a. Tacod ZCAB =90°( vi tam\giac ABC vuodng tai A); ZMDC = 90° ( goc noi tiép chin nira duong
tron ) => ZCDB.= 90°% nhu viy D va A cing nhin BC duéi mot goc bang 90° nén A va D cling
nam trén duong tron dudng kinh BC => ABCD la tr giac ndi tiép.

b. ABCD la ti.giac ndi tiép => £D1= £Cs( ndi tiép cung chan cung AB).
£D1= £C3 => SM =EM => £C; = £C; (hai goc ndi tiép dudong tron (O) chan hai cung bang

nhau)
=> CA la tia phan giac ctua goc SCB.

c. Xét ACMB Ta c6 BALCM; CD L BM; ME L BC nhu vay BA, EM, CD la ba duong cao ctia tam

gidc CMB nén BA, EM, CD dong quy.

d. Theo trén Tacdé SM =EM => /D;= /D, => DM la tia phan giac ciia gobc ADE.(1)

e. Tacd ZMEC = 90° (ndi tiép chin nira duong tron (O)) => ZMEB = 90°.

T gidc AMEB c6 /MAB =90° ; /MEB = 90° => /MAB + /MEB = 180° ma day la hai goc ddi nén

tr giac AMEB ndi tiép mot duong tron => LA, = /B;.
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T giac ABCD la tir gidc noi tiép => ZA1= ZBa( ndi tiép cing chin cung CD)
=> /A= ZA> => AM la tia phan giac cua goc DAE (2)
Tir (1) va (2) Ta c6 M 1a tAm duong tron nodi tiép tam giac ADE
TH2 (Hinh b)
(y b) : ZABC = ZCME (cung phu ZACB); ZABC = ZCDS (cung bu ZADC) => ZCME = ZCDS
=> CE=CS =>SM =EM => /SCM = ZECM => CA 1a tia phan giac ctia goc SCB.
Bai 16. Cho tam gidc ABC vudng & A.va mot diém D nim giita A va B. Puong tron dudng
kinh BD cit BC tai E. Cac duong théng CD, AE lan luot cit duong tron tai F, G.
Ching minh :

a) Tam giac ABC dong dang véi tam giac EBD.

b) Tu gidc ADEC va AFBC ndi tiép .

c) AC/IFG.

d) Cac duong thang AC, DE, FB dong quy.
Loi gidi: rO
a. Xét hai tam gidc ABC va EDB
Taco £BAC =90°( vitam gidc ABC vuodng tai A); F

/DEB =90° ( goc noi tiép chin nira dudng tron ) 1
=> /DEB = ZBAC = 90° ; lai c6 ZABC la géc chung => ADEB ~ A
CAB.
b. Theo trén ZDEB = 90° => ZDEC = 90° (vi hai.goc ké bu); ZBAC = 90° ( vi AABC vudng tai A)
hay #DAC = 90° => /DEC + /DAC = 180% ma.day 14 hai goc d6i nén ADEC 1a ti giac ndi tiép .
* /BAC =90° ( vi tam gidc ABC vubng'tai A);
ZDFB = 90° ( goc ndi tiép chin nira'duwong tron ) hay /BFC = 90° nhu vay F va A cing nhin

Ne
>
(@)

BC dudi mot goc bang 90° nén Ava'F ciing nam trén duong tron duong kinh BC => AFBC 14 tir
giac ndi tiép.

c. Theo trén ADEC la ti.gide néi tiép => /E1 = /Cy lai ¢6 ZE1= /F1=> /F1= /C1 ma dy 13 hai
goc so le trong nén suy.ra AC // FG.

d. (HD) Dé thdy CA, DE, BF 1a ba dudng cao ctia tam giac DBC nén CA, DE, BF dong quy tai S.

Bai 17. Cho duong tron (O) dudng kinh AC. Trén ban kinh OC 13y diém B tuy y (B khac O, C ). Goi
M la trung diém cta doan AB. Qua M ké day cung DE vudng
goc voi AB. Néi CD, Ké BI vudng goc voi CD.

a) Chimg minh tir gidc BMDI noi tiép .

b) Chung minh tir giac ADBE la hinh thoi.

c) Ching minh BI// AD.

d) Chung minh I, B, E thang hang.

e) Chimg minh MI 14 tiép tuyén cta (O”).

D

e

Loi giai:
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a. ZBIC = 90° ( noi tiép chin nira duong tron ) => ~BID = 90° (vi 14 hai goc ké bu); DE L AB tai
M => ZBMD = 90°
=> /BID + /BMD = 180° ma day 1a hai goc ddi cua tir giac MBID nén MBID la tir giac ndi tiép.

b. Theo gia thiét M 1a trung diém cta AB; DE L AB tai M nén M ciing 13 trung diém cua DE (quan
hé duong kinh va day cung)

=> Tt gidc ADBE 14 hinh thoi vi c6 hai dudng chéo vudng goc véi nhau tai trung diém ctia mdi duong

¢c. ZADC = 90° ( ndi tiép chin nira duong tron ) => AD L DC; theo trén Bl L DC => BI // AD. (1)
d. Theo gia thiét ADBE 1 hinh thoi => EB // AD (2).
Tir (1) va (2) => 1, B, E thang hang (vi qua B chi c6 mot dudng thing song song voi AD ma thoi.)

e. I, B, E thiang hang nén tam giac IDE vudng tai I => IM 14 trung tuyén ( vi M3 trung diém cia
DE) =>MI = ME => AMIE cén tai M => £l = ZE;1 ; AO’IC cén tai O’ ( vi O°C*wva O’I cung la ban
kinh)
=> /I3 = ZC1 ma £C1 = ZE1 ( Cung phu vdi goc EDC ) => Ll = LIs =>Zl1 + LI = L3 + L3 .
Ma Zls+ £l = ZBIC = 90° => ZI1 + ZI, =90° = ZMIO’ hay MI L O%Ltai I => MI la tiép tuyén ciia
(O).

Bai 18. Cho duong tron (O; R) va (O’; R”) c6 R > R’ tiép xtc ngoai nhau tai C. Goi AC va BC
1a hai duong kinh di qua diém C cua (O) va (O’)..DEla day cung ctia (O) vudng goc véi AB tai
trung diém M ciia AB. Goi giao diém thtr hai etiasDC véi

(0’) 14 F, BD cit (O’) tai G. Chimg minh rang; D
a) Tu giac MDGC noi tiép . ' G
b) Bbn diém M, D, B, F cung nam trén"mot dudng i
tron " © © °

c) Tu giac ADBE la hinh thoi.
d) B, E, F thang hang
e) DF, EG, AB.dong quy.

f) MF = 1/2.DE!
g) MF la tiép tuyén cua (O).
Loi giai:

a. Z/BGC =90° ( noi tiép chan nira duong tron )

=> /CGD = 90° (vi 12 hai goc ké bu)

Theo gia thiét DE L AB tai M => ZCMD = 90°

=> /CGD + ZCMD = 180° ma day la hai goc dbi cua tr giac MCGD nén MCGD 1a tr giac ndi tiép
b. ZBFC = 90° ( néi tiép chin nira dudng tron ) => /BFD = 90°% ~BMD = 90° (vi DE L AB tai
M) nhu vay F va M cung nhin BD dudi méot goc bang 90° nén F va M cung nam trén dudng tron
duong kinh BD => M, D, B, F cung nam trén mot duong tron .

3. Theo gia thiét M 1a trung diém ciia AB; DE L AB tai M nén M ciing 1a trung diém ctia DE (quan
hé duong kinh va day cung)
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= Tt giac ADBE l2 hinh thoi vi ¢6 hai dudng chéo vudng goc véi nhau tai trung diém ciia mdi duong

¢. ZADC = 90° ( ndi tiép chin nira dudng tron ) => AD L DF ; theo trén tir giac ADBE 14 hinh

thoi

=> BE // AD ma AD 1 DF nénsuy ra BE 1L DF.

Theo trén ZBFC = 90° ( ndi tiép chin nira duong tron ) => BF L DF ma qua B chi c6 mot duong
thang vudng goc v6i DF do do B, E, F thing hang.

d. Theo trén DF L BE; BM L DE ma DF va BM cit nhau tai C nén C 1a truc tdm cua tam giac

BDE

=> EC ciing 1 duong cao => ECLBD; theo trén CGLBD => E,C,G thang hang. Viy DF, EG, AB

ddng quy

e. Theo trén DF L BE => ADEF vuéng tai F ¢6 FM la trung tuyén (vi M 1 trung diém ctia DE)

Suyra MF = %DE ( vi trong tam gidc vudng trung tuyén thudc-c¢anh huyén bang nira canh

huyén).

f. (HD) theo trén MF = 1/2 DE => MD = MF => AMDF céan taiM => /D1 = /F;

AO’BF can tai O’ ( vi O’B va O’F cung la ban kinh ) => £Fs = ¥B1 ma £B1 = £D; (Cung phu véi
/DEB)=>/F1=/F3=>/F1+ /Fo=/F3+ /Fo. Ma /F3 + £/F> = Z/BFC = 900 => /F1 + /F> =
90° = /MFO’ hay MF L O’F tai F

=> MF la tiép tuyén cua (O”).
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