TUYEN TAP 80 BAI TOAN HINH HQC LOP 9

Bai 1. Cho tam giac ABC c6 ba goc nhon ndi tiép dudng tron (O). Cac dudng cao AD, BE, CF cit nhau
tai H va cit duong tron (O) lan Iuot tai M,N,P.
Chtrng minh rang: A
1. T giac CEHD, ndi tiép .
2. Boén diém B,C,E.F cung nam trén mot duong tron. 1
3. AE.AC = AH.AD; AD.BC = BE.AC.
4. H va M d6i xtrg nhau qua BC.
5. Xéc dinh tim duong tron ndi tiép tam gidc DEF.

N e

Loi gidi:

1. Xét tr giac CEHD ta co: B D
2 CEH = 90° (Vi BE 1a dudng cao) \
£ CDH = 90° (Vi AD la duong cao)
=> / CEH + / CDH = 180°
Ma ~ CEH va £ CDH la hai goc ddi cta tir gidc CEHD. Do ¢6 CEHD la tir giéc ndi tiép
2. Theo gia thiét: BE 1a dudng cao => BE L AC => /BEC = 90°,
CF la duong cao => CF L AB => /BFC = 90°.
Nhu vdy E va F cung nhin BC duéi mot goc 90° => E va F cing ndm trén dudng tron duong kinh BC.
Viay bon diém B,C,E,F cung nam trén mot duong tron.
3. Xét hai tam giac AEH va ADC tacé: £ AEH = 2 ADC =90°; ZA la géc chung

M

=> A AEH ~ AADC => E=ﬁ => AE.AC = AH.AD.
AD AC
* Xét hai tam giac BEC va ADC ta cé: ~ BEC = 2 ADC = 90° ; ~C la géc chung

=>A BEC ~AADC => BE _BC => AD.BC = BE.AC.
AD AC

4. Taco £Cy = LA; (vi cung phu vai goc ABC)

£Cy = ZA; (vi 12 hai géc ndi tiép cing chin cung BM)

=> /Cy = £ C,=> CB la tia phan giac cua goc HCM; lai c6 CB L HM => A CHM can tai C

=> CB ciing la dwong trung tryc cia HM vay H va M dbi xtig nhau qua BC.

5. Theo ching minh trén bon diém B,C,E,F cing nam trén mot dudng tron

=> /C; = ZE; (vi 12 hai goc ndi tiép clng chin cung BF)

Ciing theo chtrng minh trén CEHD 1a tir giac noi tiép

= /Cy = ZE, (vi 12 hai goc noi tiép cung chin cung HD)

= ZE; = ZE;=>EB la tia phan giac ciia goc FED.
Chimg minh tuong tu ta ciing c¢6 FC 1a tia phan giac cua goc DFE ma BE va CF cit nhau tai H do ¢6 H 1a
tam dudng tron ndi tiép tam gidc DEF.

Bai 2. Cho tam giac cdn ABC (AB = AC), cac dudng cao AD, BE, cit nhau tai H. Goi O 1a tim duong
tron ngoai tiép tam giac AHE.
Chung minh ti giac CEHD noi tiép .
Bén diém A, E, D, B cing ndm trén mot dudng tron.
Chimg minh ED = % BC.
Chimg minh DE 1a tiép tuyén ctia duong tron (O).
Tinh d6 dai DE biét DH =2 Cm, AH = 6 Cm.
Loi gidi:
1. Xét tir giac CEHD ta co:
Z CEH = 90° (Vi BE la duong cao)

abr W NME
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2 CDH = 90° (Vi AD la duong cao)
=> / CEH + £ CDH = 180°
Ma £ CEH va £ CDH I hai goc d6i cua tir giac CEHD. Do d6 CEHD la tr giac ndi tiép
2. Theo gia thiét:  BE la dudng cao => BE 1 AC => /BEA = 90°.
AD la dudng cao => AD L BC => /BDA = 90°.
Nhu vdy E va D cing nhin AB duéi mot goc 90° => E va D ciing nam trén duong tron dudng kinh AB.
Viy bon diém A, E, D, B ciing nim trén mot duong tron.
3. Theo gia thiét tam gidc ABC cén tai A c6 AD la duong cao nén ciing 1a duong trung tuyén
=> D 14 trung diém cua BC. Theo trén ta c6 ZBEC = 90°.

. . ; 1
Vay tam giac BEC vuodng tai E ¢6 ED la trung tuyén => DE = 2 BC.

4. Vi O la tam duong tron ngoai tiép tam gidc AHE nén O 14 trung diém cia AH => OA = OE => tam
giac AOE can tai O => ZE; = ZA; ().

Theo trén DE = %BC =>tam giac DBE can tai D => ZE3 = ZB; (2)

Ma £B; = ZA; ( vi cung phu vdi goc ACB) => ZE; = LE3=> LE; + LE; = ZE, + LE3
Ma £E; + ZE, = ZBEA = 90° => LE, + Z/E3 = 90° = ZOED => DE L OE tai E.
Vay DE la tiép tuyén ctia duong tron (O) tai E.

5. Theo gia thiét AH = 6 Cm => OH = OE = 3 cm.; DH =2 Cm => OD = 5 cm. Ap dung dinh li Pitago
cho tam gidc OED vudng tai E ta co ED? = OD?— OE? < ED?=5?—3% < ED = 4cm
Bai 3: Cho nira duong tron duong kinh AB = 2R. Tir A va B ké hai tiép tuyén Ax, By. Qua diém M
thudc nira duong tron ké tiép tuyén thir ba cat cac tiép tuyén Ax , By lan lugt & C va D. Cac duong thang
AD va BC cit nhau tai N.

1.Ching minh AC + BD = CD. y

2.Chtrng minh ~COD = 90°. x D
AB? !

3.Ching minh AC. BD = . M

4.Chiing minh OC // BM ¢ N

5.Chtrng minh AB 1a tiép tuyén cua duong tron duong kinh CD.

5.Chtrmng minh MN L AB.

6.Xac dinh vi tri cia M dé chu vi tir gidc ACDB dat gia tri nho A - ©

nhat.

Loi giai:

1. Theo tinh chat hai tiép tuyén cat nhau ta c6: CA = CM; DB = DM => AC + BD = CM + DM.
MaCM+DM=CD=>AC+BD=CD

2.Theo tinh chét hai tiép tuyén cit nhau ta c6: OC la tia phan giac ciia goc AOM; OD la tia phan giac
cta gbc BOM, ma ZAOM va ZBOM la hai goc k& bu => ~COD = 90°.

3.Theo trén ZCOD = 90° nén tam giac COD vudng tai O c6 OM L CD ( OM la tiép tuyén ).
Ap dung hé thirc giita canh va dudng cao trong tam giac vuong ta co OM?=CM. DM,

2
Ma OM = R; CA=CM; DB = DM => AC. BD =R*=> AC.BD = AB .

4. Theo trén ZCOD =90° nén OC L OD .(1)
Theo tinh chat hai tiép tuyén cat nhau ta c6: DB = DM; lai c6 OM = OB =R => OD la trung truc cua
BM =>BM 1 OD .(2). Tu (1) Va (2) => OC // BM ( Vi cung vudng goc v6i OD).
5.Goi I 1a trung diém ctia CD ta c6 I 1a tim duong tron ngoai tiép tam giac COD duong kinh CD c¢6
10 Ia ban kinh.
Theo tinh chit tiép tuyén ta co AC L AB; BD L AB => AC // BD => tir gisc ACDB la hinh thang.
Lai c6 I 1a trung diém ciia CD; O 1a trung diém ctia AB => 10 1 duong trung binh ciia hinh thang
ACDB

2
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= 10// AC,ma AC L AB=>10 L AB tai O => AB la tiép tuyén tai O ctia duong tron duong kinh CD

6. Theo trén AC // BD => E—E:% a CA=CM; DB = DM nén suy ra C—N:C—M

BN DM

=>MN //BD ma BD L AB =>MN L AB.

7. (HD): Ta ¢6 chu vi tr gidc ACDB = AB + AC + CD + BD ma AC + BD = CD nén suy ra chu vi
ttr giac ACDB = AB + 2CD ma AB khéng d6i nén chu vi t giac ACDB nh6 nhat khi CD nho nhat , ma
CD nho nhat khi CD 14 khoang cach giit Ax va By tirc 1a CD vudng goc véi Ax va By. Khi d6 CD // AB
=> M phai 1a trung diém cta cung AB.

Bai 4 Cho tam giac cdn ABC (AB = AC), I 1a tim dudng tron ndi tiép, K 1a tim dudng tron bang tiép
g6c A, O la trung diém cua IK.
1. Chung minh B, C, I, K cung nam trén mot duong tron. A
2. Chimg minh AC 1a tiép tuyén ctia dudng tron (O).
3. Tinh ban kinh dudng tron (O) Biét AB = AC =20 Cm, BC =24
Cm.
Loi giai: (HD)

1. Villatam duong tron ndi tiép, K 1a tam duong tron bang tiép |
gdc A nén BI va BK 1a hai tia phan giac ciia hai goc ké bu dinh B
Do d6 BI L BK hayZIBK = 90° . B r

Twong tu ta ciing c6 ZICK = 90° nhu vay B va C cing nim trén
duong tron duong kinh IK do d6 B, C, I, K cliing nam trén mot dudng tron.

2. Tacd £Cy = £C;, (1) (viCIlaphan giac cia goc ACH. K

ZCo+ Z1;=90° (2) (vi ZIHC = 90°). hoctoancapba.com

/11 = Z1CO (3) (vitam gidc OIC can tai O)

T (1), (2), (3) => £Cy + ZICO = 90° hay AC L OC. Vay AC la tiép tuyén ctia dudng tron (O).

3. Tirgia thiét AB=AC =20 Cm, BC =24 Cm=>CH =12 cm.

= AC?— HC? => AH = /20> —12% =16 (cm)
2 2
CH? = AH.OH=>0H = S 12 _ g (cm)
AH 16

OC = JOH? + HC? = /92 +122 =4/225 =15 (cm)

=

o

Bai 5: Cho duong tron (O; R), tur mot diém A trén (O) ké tiép tuyen d voi (O). Trén duong thang d lay
diém M bat ki ( M khac A) ké cét tuyén MNP va g01 K 1a trung diém cia NP, ké tlep tuyén MB (B 1a tiép
diém). Ké AC L MB, BD L MA, goi H la giao diém ciia AC va BD, I 1a giao diém ctia OM va AB.

1. Chimg minh t&r gidc AMBO ndi tiép.

2. Ching minh nam diém O, K, A, M, B cung nam trén mot

dudng tron .

Ching minh  OLOM = R?; Ol. IM = IA?,

Chtrng minh OAHB la hinh thoi.

Chung minh ba diém O, H, M thang hang.

Tim quy tich cta diém H khi M di chuyén trén duong thang d
L0’1 gidi:
1. (HS tu lam).
2. ViK la trung diém NP nén OK L NP ( quan hé duong kinh
Va day cung) => ZOKM = 90°. Theo tinh chét tiép tuyén ta c6 ZOAM = 90% ZOBM = 90°. nhu vay K,
A, B cung nhin OM dudi mot goc 90° nén cling nam trén duong tron duong kinh OM.

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

o U1 s w

3
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3. Taco MA = MB ( t/c hai tiép tuyén cit nhau); OA = OB =R
=> OM la trung tryc cia AB=>0OM L AB tail.
Theo tinh chét tiép tuyén ta c6 ZOAM = 90° nén tam giac OAM vuong tai A c6 Al la duong cao.
Ap dung hé thire giita canh va duong cao => OL.OM = OA? hay O1.OM = R% va Ol. IM = IAZ.
4. Tac6 OB L MB (tinh chat tiép tuyén) ; AC L MB (gt) => OB // AC hay OB // AH.
OA L MA (tinh chét tiép tuyén) ; BD L MA (gt) => OA // BD hay OA // BH.
=> Tu giac OAHB 1a hinh binh hanh; lai c6 OA = OB (=R) => OAHB Ia hinh thoi.
5. Theo trén OAHB 14 hinh thoi. => OH L AB; ciing theo trén OM L AB => O, H, M thang hang( Vi qua O
chi c6 mot dudng thiang vudng goc voi AB).
6. (HD) Theo trén OAHB la hinh thoi. = AH = AO = R. Vay khi M di dong trén d thi H ciling di dong
nhung ludn cach A cb dinh mot khoang bang R. Do d6 quy tich cua diém H khi M di chuyén trén duong
thang d 14 nira dudng tron tdm A ban kinh AH =R

Bai 6 hoctoancapba.com Cho tam giac ABC vuong ¢ A, duong cao AH. V& duong tron tam A ban kinh

AH. Goi HD 1a dudng kinh ctia dudng tron (A; AH). Tiép tuyén cta dudng tron tai D cit CA 6 E.
1.Ching minh tam giac BEC can. E D
2.Goi 114 hinh chiéu ctia A trén BE, Ching minh rang Al = AH.
3.Chung minh rang BE 1a tiép tuyén cua dudng tron (A; AH).
4.Ching minh BE = BH + DE. A

Loi giai: (HD) |

1. A AHC = AADE (g.c.g) => ED = HC (1) va AE = AC (2).
Vi AB LCE (gt), do d6 AB vira 1a duong cao vira 1a duong trung tuyén cia B¥* H C
ABEC => BEC la tam gidc can. => /B; = Z/B;

2. Hai tam giac vuéng ABI va ABH c6 canh huyén AB chung, ZB; = /B, => A AHB = AAIB => Al = AH.

3. Al = AH va BE L Al tai I => BE la tiép tuyén cua (A; AH) tai L.

4. DE=1EvaBIl=BH=>BE =BI+IE=BH + ED

Bai 7 Cho duong tron (O; R) dudng kinh AB. K¢ tiép tuyén Ax va ldy trén tiép tuyén d6 mot diém P sao
cho AP > R, tir P ké tiép tuyén tiép xtic v6i (O) tai M. X
1. Chung minh rang t gidic APMO ndi tiép duge mot duong tron. p
2. Chtrng minh BM // OP. 1
3. Puong thiang vudéng goc véi AB & O cit tia BM tai N. Chiing
minh tor gidc OBNP 14 hinh binh hanh.
4. Biét AN cit OP tai K, PM cit ON tai I; PN va OM kéo dai cit
nhau tai J. Ching minh [, J, K thfmg hang.

Loi giai: W\ 1

1. (HS tu lam). A 0

2.Ta c6 ¢ ABM ndi tiép chian cung AM; é AOM la goc & tim

N J

chin cung AM => ¢ ABM = Z2OM. 1y 0P 12 tia phan gidc 6 AOM
(t/c hai tiép tuyén cit nhau ) => é AOP = ZASM (2)

T (1) va (2)=> é ABM = ¢ AOP (3)
Ma ZABM va ZAOP 1 hai goc dong vi nén suy ra BM // OP. (4)

3.Xét hai tam giac AOP va OBN ta c6 : ZPAO=90° (vi PA 1a tiép tuyén ); ZNOB = 90° (gt NO_LAB).
=> /PAO = /NOB = 90% OA = OB = R; ZAOP = ZOBN (theo (3)) => AAOP = AOBN => OP = BN (5)
Tt (4) va (5) => OBNP 1a hinh binh hanh ( vi ¢ hai canh d6i song song va bang nhau).

4. T gidc OBNP 14 hinh binh hanh => PN // OB hay PJ // AB, ma ON L AB => ON L PJ

4
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Ta ciing c6 PM L OJ ( PM la tiép tuyén ), ma ON va PM cit nhau tai I nén I 14 tryc tim tam gidc POJ. (6)
D& théy tir giac AONP 1a hinh chir nhét vi c6 ZPAO = ZAON = ZONP = 90° => K 1a trung diém cta PO
(t/c duong chéo hinh chir nhat). (6)
AONP 12 hinh chir nhat => 6APO = é NOP ( so le) (7)
Theo t/c hai tiép tuyén cit nhau Ta c6 PO la tia phan gidc ZAPM => ZAPO = ZMPO (8).
Tir (7) va (8) => AIPO can tai I ¢6 IK 13 trung tuyén dong thoi 1a dudng cao => IK L PO. (9)
T (6) va (9)=>1, J, K thing hang.

Bai 8 Cho nira duong tron tim O dudng kinh AB va diém M bt ki trén nira dudng tron (M khac A,B).
Trén nira mit phang bd AB chira nira duong tron ké tiép tuyén Ax. Tia BM cét Ax tai I; tia phan giac cta
goc IAM cit nira duong tron tai E; cit tia BM tai F tia BE cit Ax tai H, cit AM tai K.
1) Chimg minh rang: EEMK 1a tir gidc noi tiép. x
2) Chimg minh rang: AI° = IM . IB. !
3) Chung minh BAF la tam giac can.
4) Chtng minh rang : T gidac AKFH 14 hinh thoi. £
5) Xac dinh vitri M dé tu gidc AKFI noi tiép dugc mot duong tron.
Loi gidi:
1. Tacé : ZAMB = 90° (ndi tiép chin nira dudng tron) H
=> /KMF = 90° (vi 12 hai goc k& bu). K
ZAEB = 90° (ndi tiép chén nira dudng tron) 2 >
=> /KEF = 90° (vi 1a hai goc ké bu). 5 =}
=> /KMF + ZKEF = 180° . Ma ZKMF va ZKEF 12 hai goc dbi
cua tr giac EFMK do d6 EFMK 1a tir giac noi tiép.
2. Taco ZIAB =90° (vi Al la tiép tuyén) => AAIB vudng tai A co6 AM L IB ( theo trén).
Ap dung hé thirc giita canh va duong cao => AF=IM. IB. PRy
3. Theo gia thiét AE la tia phan giac goc IAM => ZIAE = ZMAE => AE = ME (li do ...... )
=> /ABE =/MBE ( hai goc ndi tiép chin hai cung bang nhau) => BE 1a tia phan giac goc ABF. (1)
Theo trén ta c6 6AEB = 90° => BE L AF hay BE la dudng cao cua tam giac ABF (2).
Tu (1) va (2) => BAF la tam giac can. tai B .
4. BAF la tam gidc can. tai B c¢6 BE la dudng cao nén dong thoi 1a duong trung tuyén => E 13 trung
diém cua AF. (3)
Tu BE L AF => AF L HK (4), theo trén AE la tia phan giac goc IAM hay AE la tia phan giac éHAK (5)
Tt (4) va (5) => HAK la tam giac can. tai A c6 AE la duong cao nén dong thoi 1a dwong trung tuyén =>
E 1a trung diém ciia HK. (6).
T (3), (4) va (6) => AKFH 1a hinh thoi ( vi c¢6 hai dudng chéo vudng goéc voi nhau tai trung diém cia
mdi dudng).
5. (HD). Theo trén AKFH 1a hinh thoi => HA // FK hay IA // FK => tit giac AKFI 1a hinh thang.
Dé ttr giac AKFI ni tiép duge mot duong tron thi AKFI phai 13 hinh thang can.
AKFI 12 hinh thang can khi M 14 trung diém ctia cung AB.
That vay: M 1a trung diém cta cung AB => ZABM = /MAI = 45° (t/c goc ndi tiép ). (7)
Tam gidc ABI vudng tai A c6 ZABI = 45° => ¢éAIB = 45° (8)
Tu (7) va (8) => ZIAK = ZAIF = 45° => AKFI 14 hinh thang can (hinh thang c6 hai goc day bang nhau).
Vay khi M 1 trung diém ctia cung AB thi tir giac AKFI néi tiép dugc mot dudng tron.

Bai 9 Cho ntra dudng tron (O; R) dudng kinh AB. Ké tiép tuyén Bx va ldy hai diém C va D thudc nira
duong tron. Cac tia AC va AD cat Bx 1an luot ¢ E, F (F ¢ gitra B va E).

1. Chimg minh AC. AE khong dbi.

2. Chung minh £ ABD = £ DFB.
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3. Chung minh rang CEFD la t giac ndi tiép.

Loi gidi: c
1.C thudc nura duong tron nén ZACB = 90° (noi tiép chin nira dudng tron) D F
=>BC L AE.
ZABE = 90° (Bx 1a tiép tuyén) => tam gidc ABE vudng tai B c6 BC 1a
duong cao => AC. AE = AB® (h¢ thtrc gitra canh va duong cao), ma AB la
duong kinh nén AB = 2R khong ddi do d6 AC. AE khong doi. £ 5
2.A ADB c6 ZADB = 90° (ndi tiép chin nta duong tron).
=> /ABD + /BAD = 90° (vi tdng ba goc ciia mot tam gidc bang 180°) (1)
A ABF c6 ZABF = 90° ( BF la tiép tuyén ).
=> /AFB + Z/BAF = 90° (vi tdng ba goc ciia mot tam giac bang 180°) (2)
Tu (1) va (2) => ZABD = ZDFB ( cung phu véi ZBAD)
3.Ti gisc ACDB noi tiép (0) => ZABD + ZACD = 180° .
ZECD + ZACD = 180° (Vi l4 hai gbc ké bit) => ZECD = ZABD ( cing bu v&i ZACD).
Theo trén ZABD = Z/DFB => /ECD = /DFB. Ma ZEFD + ~DFB = 180° (Vi 14 hai goc k& bu) nén
suy ra ZECD + ZEFD = 180°, mat khac ZECD va ZEFD la hai goc dbi cua tir giic CDFE do d6 tir
giac CEFD 1a tir giac ndi tiép.

Bai 10 Cho dudng tron tim O duong kinh AB va diém M bét ki trén nira duong tron sao cho AM < MB.
Goi M’ 1a diém d6i xtmg cia M qua AB va S 1a giao diém cua hai tia BM, M’A. Goi P la chan duong
vudng goc tir S dén AB. S
1.Goi S’ 14 giao diém ciia MA va SP. Chimg minh rang A PS’M can.
2.Chirmg minh PM 14 tiép tuyén ctia dudng tron .

Loi giai:
1. Taco SP L AB (gt) => ZSPA =90 ; ZAMB = 90° ( ndi tiép channira "
duong tron ) => /AMS = 90° . Nhu vay P va M cing nhin AS du6i mot y

goc bang 90° nén cling nam trén duong tron duong kinh AS.
Viy bon diém A, M, S, P cling nam trén mot dudng tron.
2. Vi M’d6i xtimg M qua AB ma M nam trén dudng tron nén M’ ciing
nam trén duong tron => hai cung AM va AM’ ¢6 s6 do bang nhau
=> /AMM’ = ZAM’M ( Hai goc ndi tiép chan hai cung bang nhau) (1)
Ciing vi M’d6i xtmg M qua AB nén MM’ L AB tai H=>MM’// SS’ ( cting vudng goc voi AB)
=> /AMM’ = LAS’S; ZAM’M = ZASS’ (vi so le trong) (2).
= Tu (1) va (2) => LAS’S = ZASS’.
Theo trén bon diém A, M, S, P cung nam trén mot d/ tron => ZASP=/AMP (noi1 tiép cung chin” AP )
=> ZAS’P = ZAMP =>tam gidc PMS’ can tai P.
3. Tam giac SPB vuong tai P; tam giac SMS’ vuong tai M => /B; = £S’; (cung phu véi £S). (3)
Tam giac PMS’ can tai P => £S’; = ZM; (4)
Tam giac OBM can tai O ( vi co6 OM = OB =R) => /B; = /M3 (5).
T (3), 4) va (5) => LMy = LM3 => LM + LMy = LM3 + Z/M; ma ZM3 + /M, = ZAMB = 90° nén
suy ra ZM; + ZM, = ZPMO = 90° => PM L OM tai M => PM la tiép tuyén cua dudng tron tai M

=
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Bai 11. Cho tam giac ABC (AB = AC). Canh AB, BC, CA tiép xuc véi duong tron (O) tai cac di€m D,
E, F . BF cit (O) tai I, DI cit BC tai M. Chimg minh :
1. Tam giac DEF c6 ba goc nhon.

2. DF // BC. 3. Tu giac BDFC ndi tiép. BD_BM
CB CF
Loi giai:

1. (HD) Theo t/c hai tiép tuyén cit nhau ta c6 AD = AF => tam giac ADF
can tai A => ZADF = ZAFD < 90° => sd cung DF < 180° => ~DEF < 90° (vi

goc DEF ndi tiép chin cung DE). D F
Chimg minh tuong tu ta c6 ZDFE < 90%; ZEDF < 90°. Nhu vay tam giac o
DEF c6 ba g6c nhon.
. A AD AF
2. Tacd AB = AC (gt); AD = AF (theo trén) => E: Y =>DF//BC. g ™M E C

3. DF // BC => BDFC la hinh thang lai c6 £ B = ZC (vi tam gidc ABC
can)
=> BDFC 12 hinh thang can do d6 BDFC ndi tiép duoc mot duong tron .

4. Xét hai tam giac BDM va CBF Ta c6 £ DBM = £ZBCF ( hai goc day cua tam giac can).
Z/BDM = /BFD (ndi tiép cung chin cung DI); 2 CBF = ZBFD (vi so le) => /BDM = Z/CBF.

—> ABDM ~ACBF => 22 _BM
CB CF

Bai 12 Cho duong tron (O) ban kinh R ¢6 hai duong kinh AB va CD vudng goc vGi nhau. Trén doan
thang AB lay diém M (M khac O). CM cit (O) tai N. Puong thang vudng goc v6i AB tai M cit tiép tuyén
tai N cua duong tron ¢ P. Ching minh : C

1. Tk gihc OMNP noi tiép.

2. T giac CMPO la hinh binh hanh.

3. CM. CN khong phu thudc vao vi tri cua diém M.

4. Khi M di chuyén trén doan thang AB thi P chay trén doan thang NI o
¢d dinh nao. & 1B
Loi gidi: \
1. Tacé ZOMP =90° (vi PM L AB); ZONP = 90° (vi NP 14 tiép tuyén
).

Nhu vy M va N ciing nhin OP dudi mét goc bang 90° => M va N ciing AP
nam trén duong tron dudng kinh OP => T giac OMNP noi tiép.

2. Tt giac OMNP ndi tiép => ZOPM = £ ONM (ndi tiép chin cung

OM)

Tam giac ONC can tai O vi c6 ON =0C =R => ZONC = ZOCN

=> ZOPM = ZOCM.

Xét hai tam giac OMC va MOP ta c6 /MOC = ZOMP = 90% ~OPM = ZOCM => /CMO = /POM lai
¢6 MO 1a canh chung => AOMC = AMOP => OC = MP. (1)

Theo gia thiét Ta c6 CD L AB; PM L AB => CO//PM (2).

Tu (1) va (2) => Tu giac CMPO 1a hinh binh hanh.

3. Xét hai tam gidc OMC va NDC ta c6 ZMOC = 90° ( gt CD L AB); ZDNC = 90° (ndi tiép chin nira
duodng tron ) => Z/MOC =/DNC = 90° lai ¢c6 ~C la géc chung => AOMC ~ANDC

O
@
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CM = co =>CM.CN=CO.CDmMaCO=R;CD=2Rnén CO.CD = 2R? khong dbéi => CM.CN

CD CN
=2R? khong dbi hay tich CM. CN khong phuy thudc vao vi tri cua diém M.
4. ( HD) D& thly AOMC = ADPO (c.g.c) => ZODP = 90° => P chay trén duong thing c¢b dinh vudng goc
vo1 CD tai D.
ViM chi chay trén doan thang AB nén P chi chay trén doan thing A’ B’ song song va bang AB.

Bai 13 Cho tam gidc ABC vudng & A (AB > AC), dudng cao AH. Trén nira mit phang bd BC chua dién
A , V& nira dudng tron duong kinh BH cit AB tai E, Ntra duong tron dudng kinh HC cét AC tai F.
1. Chting minh AFHE la hinh chir nhat.
2. BEFC la tir giac ndi tiép.
3. AE. AB = AF. AC.
4. Chung minh EF la tiép tuyén chung cia hai nira duong tron .
Loi gidi:
1. Taco : 6BEH = 90° ( ndi tiép chén nirc dudng tron )

=> 6AEH = 90" (vila hai goc ké bu). (1)

6CFH = 90° ( n6i tiép chin nuc duong tron )

=> 6AFH = 90° (vi 1a hai goc ké bu).(2)

6EAF = 90° ( Vi tam gidc ABC vudng tai A) (3)

Tu (1), (2), (3) => tr gidc AFHE 1a hinh chir nhat ( vi c6 ba goc vuong).
2. Tu giac AFHE Ia hinh chit nhat nén noi tiép dugc mot duong tron =>¢F1=€H; (ndi tiép chin cung
AE) . Theo gia thiét AH 1 BC nén AH la tiép tuyén chung ctia hai nira duong tron (O1) va (O,)

=> éB; = éH; (hai goc n01 tlép cung chin cung HE) => éB1= éF; => eEBC+eEFC = éAFE + éEFC

ma éAFE + 6EFC = 180° (vi 1a hai goc ké bu) => ¢EBC+EEFC = 180° mat khac éEBC va éEFC la

hai goc dbi cua tir giac BEFC do ¢6 BEFC 1a tir glac noi tiép.

3. Xét hai tam giac AEF va ACBtaco éA =90 la goc chung; éAFE = éABC ( theo Chirng minh trén)

—> AAEE ~AACB => RE_AF _ AE AB = AE. AC.
AC  AB

* HD céch 2: Tam gidc AHB vudng tai H ¢é HE L AB => AH? = AE.AB (*)
Tam gidc AHC vuéng tai H ¢6 HF L AC => AH? = AF.AC (**)
Tu (*) va (¥*) => AE. AB = AF. AC
4. Tt giac AFHE la hinh chir nhat => IE = EH => AIEH can tai [ => ¢E; = éH; .
AO;EH cén tai Oy (vi c6 O;E vaO;H cung la ban kinh) => éE, = éH..
=> 6E; + 6E, = éHy + 6H, ma éHy + 6H, = éAHB = 90° => éE; + 6E, = 60,EF = 90°
=>0O,E LEF.
Chtrng minh twong ty ta ciing c6 O,F L EF. Vay EF 14 tiép tuyén chung cta hai nira dudng tron .

Bai 14 Cho diém C thudc doan thing AB sao cho AC = 10 Cm, CB =40 Cm. V& vé mot phia ciia AB céc
ntra duong tron c6 duong kinh theo thir ty 1a AB, AC, CB va ¢6 tam theo thtr tu 1a O, 1, K.
Pudng vudng goc v6i AB tai C cit nira dudong tron (O) tai E. Goi M. N theo thir ty 14 giao diém cua EA,
EB vo6i cac ntra duong tron (1), (K).
1.Chtirng minh EC = MN.
2.Ch/minh MN 14 tiép tuyén chung ciia cac nira d/tron (I), (K).
3.Tinh MN.
4.Tinh dién tich hinh dugc gidi han boi ba nira duong tron
Loi gidi:
1. Ta c6: éBNC= 90°( ni tiép chin nira duong tron tam K)
=> 6ENC = 90° (vi 1a hai goc ké bu). (1)

8
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6AMC = 90° ( ndi tiép chin nirc dudng tron tim I) => éEMC = 90° (vi 14 hai goc ké bu).(2)
6AEB = 90° (n6i tiép chén nira dudng tron tim O) hay éMEN = 90° (3)
Ti (1), (2), (3) => tt gidc CMEN 14 hinh chir nhat => EC = MN (tinh chit duong chéo hinh chir nhat )
2. Theo gia thiét EC LAB tai C nén EC 14 tiép tuyén chung cua hai ntra dudng tron (I) va (K)
=> B, = éC; (hai goc ndi tiép cung chin cung CN). Tr giac CMEN 14 hinh chit nhat nén => éC1= éN;
=> éB; = éN3.(4) Lai ¢6 KB = KN (cung la ban kinh) => tam giac KBN cén tai K => ¢B; = éN; (5)
Tir (4) va (5) => éNy = éN3 ma éN; + éN, = ZCNB = 90° => éNj3 + N, = ZMNK = 90° hay MN L KN
tai N => MN 1a tiép tuyén cta (K) tai N.
Chang minh tuong ty ta cting ¢6 MN la tiép tuyén cua (I) tai M,
Viay MN la tiép tuyen chung cua cac nira duong tron (1), (K).
3. Ta c6 6AEB = 90° (ndi tiép chin nuc dudng tron tim O) => AAEB vudng tai A c6 EC L AB (gt)
=> EC? = AC. BC ¢ EC?=10.40 = 400 => EC = 20 cm. Theo trén EC = MN => MN = 20 cm.
4. Theo gia thiét AC =10 Cm, CB =40 Cm => AB = 50cm => OA =25 cm
Tacd Se = 7.0A* = 725°=6257;Spy= 7. IA*= 7.5°=257; Sy = 7.KB*= 7.20° =400 7.

Ta c6 dién tich phan hinh duoc giéi han bsi ba nira duong tron 1a S = % (S(o)- Say - Sw)

S= %(6257r-25;z-4007z) = %.200 7 =1007 ~314 (cm?)

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

1. Chimg minh ABCD la tir gi4c noi tiép .

2. Chung minh CA la tia phan giac cua goc SCB.

3. Goi E 1a giao diém cta BC véi duong tron (O). Chimg minh rang cic dudng thang BA, EM, CD

dong quy.
4. Chirng minh DM la tia phan giac ciia goc ADE.
5. Chung minh diém M 1a tim duong tron ndi tiép tam giac ADE.

Loi gidi:
C
1
» O
D S E
S D 2
2
[ ] 3 1  J
F F A B
Hnha H>xnh b

1. Taco éCAB =90° ( vi tam gidc ABC vudng tai A); éMDC = 90° ( gbc ndi tiép chin nira dudng tron )
=> /CDB = 90° nhu vay D va A cing nhin BC dudi mot goc bang 90° nén A va D cling nam trén
dudng tron duong kinh BC => ABCD 1a tr gidc ndi tiép.

2. ABCD la tir giac noi tiép => £D;= ZCs( ndi tiép ciing chin cung AB).

/D3= /C3=> SM =EM => /C, = /Cs (hai gbc ndi tiép dudong tron (O) chin hai cung bang nhau)
=> CA la tia phan giac cua goc SCB.
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3. Xét ACMB Ta c6 BALCM; CD L BM; ME L BC nhu vay BA, EM, CD la ba duong cao ctia tam giac
CMB nén BA, EM, CD ddng quy.
4. Theo trén Tac6 SM =EM => /D= /D, => DM la tia phan giac cua goc ADE.(1)
5. Tacd ZMEC = 90° (ndi tiép chin nira duong tron (0)) => ZMEB = 90°.
Tir giac AMEB c6 ZMAB = 90° ; /MEB = 90° => /MAB + /MEB = 180° ma déy l4 hai goc dbi nén tir
giac AMEB noi tiép mot dudng tron => ZA; = /B,
T gidc ABCD la ttr giac noi tiép => ZA;= /By( ndi tiép ciing chin cung CD)
=> /A= ZA; => AM la tia phan gidc cua géc DAE (2)
Tir (1) va (2) Ta c6 M 1a tim dudng tron ndi tiép tam giac ADE
TH2 (Hinh b)
Cau 2 : ZABC = ZCME (cung phu ZACB); ZABC = £ZCDS (cung bu ZADC) => Z/CME = ZCDS
=> CE=CS ==SM =EM => /SCM = ZECM => CA la tia phan giac cua goc SCB.

Bai 16 Cho tam gidc ABC vudng & A.va mot diém D nam giita A va B. Puong tron duong kinh BD cit BC

tai E. Cac dudng thadng CD, AE lan luot cit duong tron tai F, G.

Ching minh : B

1. Tam gidc ABC ddng dang véi tam giac EBD.
2. Tir giac ADEC va AFBC ndi tiép .
3. ACIIFG. ‘ Lo
4. Céc duong thang AC, DE, FB dong quy. E
Loi gidi:

1. Xét hai tam giac ABC va EDB Tacé ~BAC = 90° (vi tam gidc ABCvudng  F

tai A); Z/DEB = 90° ( g6c noi tiép chan nira duong tron ) y -

=> /DEB = ZBAC = 90°; lai c6 ZABC la géc chung => ADEB ~ A CAB . S A C

2. Theo trén ZDEB = 90° => Z/DEC = 90° (vi hai goc k& bu); ZBAC = 90° (vi
AABC vudng tai A) hay /DAC = 90° => ZDEC + /DAC = 180° ma day la hai
goc d6i nén ADEC 1a tir gidc noi tiép .

* /BAC = 90° (vi tam gidc ABC vudng tai A); ZDFB = 90° ( goc ndi tiép chin nira dudng tron ) hay
ZBFC = 90° nhu vay F va A cung nhin BC dudi mot goc bang 90° nén A va F cing nam trén duong tron
duong kinh BC => AFBC 1a tr gic ndi tiép.

3. Theo trén ADEC la tr gidc noi tiép = /E;= /Cj lai c6 LEy = LF => /F; = ZCy ma day 1a hai goc so le
trong nén suy ra AC // FG.
4. (HD) D2 thdy CA, DE, BF 1a ba duong cao ciia tam gidc DBC nén CA, DE, BF ddng quy tai S.

Bai 17. Cho tam giac déu ABC c6 duong cao 1a AH. Trén canh BC ldy diém M bét ki ( M khong tring B. C,
H); tt M ké MP, MQ vudng goc voi cac canh AB. AC.

1.Chiig minh APMQ 1a tir gidc ni tiép va hiy xac dinh tim O ciia dudng tron ngoai tiép tir giac do.

2. Ching minh rang MP + MQ = AH.

3.Chtrng minh OH L PQ.

Loi gidi: 2. Tam giac ABC c6 AH la duong cao => Sagc
1. Tacé MP L AB (gt) => ZAPM = 90°% MQ L AC (gt) 1 BC.AH.

=> ZAQM = 90° nhu vy P va Q cung nhin BC dudi mot goc bang

90° nén P va Q cung nam trén duong tron duong kinh AM => Tam giac ABM c6 MP la duong cao => Spagm =
APMQ 1a t&r gi4c ndi tiep. 1
* Vi AM la duong kinh cta dudng tron ngoai tiép tr giac AP

tam O ciia dudng tron ngoai tiép tir giac APMQ 1a trung diém cua
AM.

B.MP

10
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Tam giac ACM c6 MQ la duong cao => Sacm = %AC.MQ A

Q
B H M C

Ta co Sagm + Sacm = Sasc => %AB.MP + %AC.MQ = %BC.AH => AB.MP + AC.MQ = BC.AH

Ma AB = BC = CA (vi tam gidfc ABC déu)=> MP + MQ = AH.
3. Tam giac ABC c6 AH la duong cao nén ciling la duong phan giac => ZHAP = ZHAQ => HP=HQ (
tinh chit goc noi tiép ) => ZHOP = ZHOQ (t/c goc & tim) => OH 1a tia phan gidc goc POQ. Ma tam gidc
POQ can tai O ( vi OP va OQ cung la ban kinh) nén suy ra OH cling l1a duong cao => OH L PQ
Bai 18 Cho duong tron (O) dudng kinh AB. Trén doan thang OB lay diém H bat ki ( H khong tring O,
B) ; trén duong thang vudng goc véi OB tai H, iy mot diém M & ngoai duong tron ; MA va MB thi tu
cat duong tron (O) tai C va D. Goi I 1a giao diém cua AD va BC.
1. Ching minh MCID la tir giac noi tiép .
2. Chung minh cic duong thang AD, BC, MH dong quy tai I.
3. Goi K 1a tim duong tron ngoai tiép tir giac MCID, Chimg minh KCOH 1a tir giac ndi tiép .
Loi giai:

1. Tacé : éACB = 90° ( ndi tiép chén nurc dudng tron )
=>éMCI = 90° (vi 12 hai gdc ké bu).
éADB = 90° ( ndi tiép chan nirc duong tron )
=> éMDI = 90° (vi 12 hai goc k& bu).
=> éMCI + éMDI = 180° ma day 1a hai goc dbi cua tir giac MCID nén
MCID 1a tir gidc noi tiép.

2. Theo trén Ta c6 BC L MA; AD L MB nén BC va AD Ia hai A
dudng cao clia tam giac MAB ma BC va AD cit nhau tai I nén I 13 tryc
tam cta tam giac MAB. Theo gia thiét thi MH L AB nén MH ciing 1a
dudng cao clia tam giac MAB => AD, BC, MH ddng quy tai 1.

3. AOAC can tai O ( vi OA va OC la ban kinh) => ZA; = ZCy
AKCM cén tai K ( vi KC va KM la ban kinh) => /M; = ZC; .

Ma ZA; + ZM; = 90° ( do tam gidc AHM vudng tai H)=> £/C; + £C4=90° => £C3 + £C, = 90° (Vi
gdc ACM 1a goc bet) hay ZOCK =90°.

Xét tir gidc KCOH Ta ¢6 ZOHK = 90% ~OCK = 90° => ZOHK + ZOCK = 180° ma ZOHK va ZOCK
13 hai goc d6i nén KCOH 1a tr gidc ndi tiép.

Bai 19. Cho duong tron (O) duong kinh AC. Trén béan kinh OC lay diém B tuy y (B khac O, C). GoiM
1a trung diém ctia doan AB. Qua M ké day cung DE vudng gboc véi AB. Noi CD, Ké BI vuong goc voi
CD.

1. Chimg minh t& gidc BMDI noi tiép .

11
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Chtng minh tr gidc ADBE 1a hinh thoi. D
Chung minh BI // AD.
Chung minh I, B, E thing hang.
Chtrng minh MI 13 tiép tuyén cua (O”). |
Loi gidi: A\
1. éBIC = 90° ( noi tiép chin nira dudng tron ) => éBID =90° Al ,
(vi 1a hai goc ké bu); DE L AB tai M => éBMD = 90°
=> éBID + éBMD = 180° ma déy 14 hai goc dbi cua tir giac MBID
nén MBID 14 t&r gidc noi tiép.
2. Theo gia thiét M 1a trung diém cua AB; DE L AB tai M nén M
cling 1a trung diém cta DE (quan hé duong kinh va day cung)
=> Tt gidc ADBE 1a hinh thoi vi ¢6 hai dudng chéo vudng goc vdi nhau tai trung diém cua mdi dudng .
3. 6ADC = 90° ( ndi tiép chin ntra duong tron ) => AD L DC; theo trén Bl L DC => BI // AD. (1)
4. Theo gia thiét ADBE 14 hinh thoi => EB // AD (2).
Tir (1) va (2) => 1, B, E thing hang (vi qua B chi c6 mét duong thing song song v61 AD ma th6i.)
5.1, B, E thang hang nén tam giac IDE vudng tai I =>IM 1a trung tuyén ( vi M 1a trung diém ctia DE)
=>MI = ME => AMIE cén tai M => ZI; = ZE; ; AO’IC can tai O’ ( vi O’C va O’I cung la ban kinh )
= /I3 =/C; ma £Cy = ZE; ( Cl‘mg phl_l voi géC EDC ) = /= Llz=> LI+ LI, = LI+ £, . Ma
L3+ L= ZBIC=90°=> /I, + £1, = 90° = ZMIO’ hay MI L O’I tai I => MI la tiép tuyén cua (O”).

SAREI A

Bai 20. Cho duong tron (O; R) va (O’; R”) cOR>R’ tiép xuc ngoai nhau tai C. Goi AC va BC 14 hai duong
kinh di qua diém C cua (O) va (O°). DE la day cung cua (O) vudng goc voi AB tai trung diém M ciia AB.
Goi giao diém thir hai cua DCv6i(0’) laF, BD cat (0”) tai G. Ching minh rang;

Loi giai:

N@MPWN&

T giac MDGC ndi tiép .

Bén diém M, D, B, F cung nam trén mot duodng tron
Tt gidc ADBE 1a hinh thoi.

B, E, F thang hang mb 5

IC |
DF, EG, AB dong quy. A I © ©

MF =1/2 DE.
. MF 14 tiép tuyén cia (O”).

1. BGC = 90° ( ni tiép chin nira duong tron )

=> 6CGD = 90° (vi 12 hai goc ké bu)

Theo gi4 thiét DE | AB ta1 M => ¢CMD = 90°

=> 6CGD + éCMD = 180° ma day 1a hai goc ddi cua tir giac MCGD nén MCGD 1a tir giac ni tiép
2. 6BFC = 90° ( ndi tiép chén nira dudng tron ) => éBFD = 90% éBMD = 90° (vi DE L AB tai M) nhu
vay F va M ciing nhin BD duéi mot goc bang 90° nén F va M cling nam trén duong tron duong kinh
BD == M, D, B, F cung nam trén mot duodng tron .
3. Theo gia thiét M 1a trung diém ciia AB; DE L AB tai M nén M ciing 1a trung diém cta DE (quan hé
duong kinh va day cung)

=> Tt giac ADBE 13 hinh thoi vi ¢6 hai duong chéo vudng gbc voi nhau tai trung diém ctia mdi duong .
4. 6ADC = 90° ( noi tiép chan nira duong tron ) => AD L DF ; theo trén tir gidc ADBE 1a hinh thoi
=>BE // AD ma AD L DF nénsuy ra BE L DF.
Theo trén éBFC = 90° ( ndi tiép chin nira dudng tron ) => BF L DF ma qua B chi c6 mot duong thing
vudng goc voi DF do do B, E, F thang hang.
5. Theo trén DF L BE; BM L DE ma DF va BM cit nhau tai C nén C 1a tryc tim ctia tam giac BDE
=> EC ciing la dudng cao => EC_LBD; theo trén CGLBD => E,C,G thing hang. Vay DF, EG, AB
dong quy
6. Theo trén DF L BE => ADEF vuéng tai F ¢4 FM la trung tuyén (vi M 14 trung diém ctia DE) suy ra

12
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MF = 1/2 DE ( vi trong tam gidc vudng trung tuyén thudc canh huyén bang nira canh huyén).
7. (HD) theo trén MF = 1/2 DE => MD = MF => AMDF can tai M => /D; = /F;
AO’BF can tai O’ ( vi O’B va O’F cung la ban kinh ) => /F; = ZB; ma £B; = ZD; (Cung phu v6i ZDEB
) = /Fi=LF3=> /F + LF = /F3+ /F, . Ma £F3 + ZF, = ZBFC = 900 =/F+/ZF = 900 =
Z/MFO’ hay MF L O’F tai F => MF la tiép tuyén cua (O”).
Bai 21. Cho duodng tron (O) duong kinh AB. Goi I 14 trung diém ctua OA . V& dudng tron tim I di qua A,
trén (I) iy P bét ki, AP cit (O) tai Q.
1. Chimg minh rang cac dudng tron (I) va (O) tiép xtc nhau tai A.
2. Chting minh IP // OQ.
3. Ching minh ring AP = PQ.
4. Xac dinh vi tri ciia P dé tam gidc AQB c6 dién tich 16n nhat.
Loi gidi:
1. Taco Ol = OA — IA ma OA va IA 14n luot 13 cic ban kinh cta d/ tron (O)
va duong tron (I) . Vay d/ tron (O) va duong tron (1) tiép xtGic nhau tai A .
2. AOAQ can tai O ( vi OA va OQ cung la ban kinh ) => ZA; = ZQ;
AIAP can tai | (vi IA va IP cung la ban kinh ) => ZA; = /P,
=> /P1 = /Q1 ma déy 14 hai goc ddng vi nén suy ra IP // OQ.
3. ZAPO = 90° (n6i tiép chin ntra dudng tron ) => OP L AQ => OP 1a dudng cao ciia AOAQ ma AOAQ
can tai O nén OP la duong trung tuyén => AP = PQ.

Q
D

4. (HD) Ké QH L AB ta c6 Sags = %AB.QH. ma AB la dudng kinh khong d6i nén Sagg 16n nhat khi QH

16n nhat. QH 16n nhét khi Q tring véi trung diém cua cung AB. Dé Q tring vdi trung diém cua cung AB
thi P phai 14 trung diém cta cung AO.

That vay P 1a trung diém cta cung AO => PI L. AO ma theo trén P1// QO => QO L AB tai O =>Q la
trung diém ciia cung AB va khi d6 H trung v6i O; OQ 16n nhat nén QH 16n nhét.

Bai 22. Cho hinh vu6ng ABCD, Qiém E thudc canh BC. Qua B ké duong thang vudng goc véi DE,
duong thang nay cat cac duong thang DE va DC theo thir ty 6 H va K.
1. Ching minh BHCD la tr giac noi ti€p .

2. Tinh goc CHK. A B
3. Chung minh KC. KD = KH.KB q 1
4. Khi E di chuyén trén canh BC thi H di chuyén trén dudong nao?
Loi gidi: ®) E H

1. Theo gia thiét ABCD 1a hinh vuéng nén £BCD = 90% BH L DE
tai Hnén ZBHD = 90° => nhu vay H va C cung nhin BD dudi mot
goc bang 90° nén H va C cung nam trén dudng tron dudng kinh BD 1 B
=> BHCD la t&r gidc noi tiép. D C K
2. BHCD la t&r gidc ndi tiép => ZBDC + /BHC = 180°. (1)

/BHK 14 gbc bet nén ZKHC + ZBHC = 180° (2).

Tir (1) va (2) => ZCHK = #BDC ma «BDC = 45° (vi ABCD Ia hinh vudng) => ZCHK = 45° .

3. Xét AKHC va AKDB ta c6 ZCHK = #BDC = 45° ; ~/K la géc chung

=> AKHC ~ AKDB => Qzﬁ => KC. KD = KH.KB.
KB KD

4. (HD) Ta ludn c6 #BHD = 90° va BD c6 dinh nén khi E chuyén dong trén canh BC ¢b dinh thi H
chuyén dong trén cung BC (E =B thi H=B; E=C thi H=C).
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Bai 23. Cho tam giac ABC vudng & A. Dyng ¢ mién ngoai tam giac ABC cac hinh vudng ABHK,
ACDE.

1. Chimg minh ba diém H, A, D thing hang. E

2. Puong thang HD cit dudng tron ngoai tiép tam giac M

ABC tai F, chirng minh FBC Ia tam gidc vudng can.

3. Cho biét ZABC > 45° ; goi M la giao diém cua BF va K

ED, Chimg minh 5 diém B, K, E, M, C cing ndm trén

mot dudng tron.

4. Chimg minh MC 12 tiép tuyén ctia dudng tron ngoai tiép

tam gidc ABC.

Loi gidi: B o} C

1. Theo gia thiét ABHK 14 hinh vudéng => ZBAH = 45°
Ti gide AEDC 1a hinh vudng => ZCAD = 45% tam giac ABC vudng ¢ A => ZBAC = 90°
=> /BAH + ZBAC + ZCAD = 45° + 90° + 45° = 180° => ba diém H, A, D thing hang.

2. Tacd ZBFC = 90° (noi tiép chin nira dudng tron ) nén tam giac BFC vudng tai F. (1).
ZFBC = ZFAC ( ndi tiép cing chin cung FC) ma theo trén ZCAD = 45° hay ZFAC = 45° (2).

Tur (1) va (2) suy ra AFBC la tam gidc vudng can tai F.

3. Theo trén /BFC = 90° => ZCFM = 90° ( vi 14 hai goc k& bu); ZCDM = 90° (t/c hinh vudng).
=> /CFM + ~CDM = 180° ma day 13 hai gbc dbi nén tir gidc CDMF noi tiép mot dudng tron suy ra
Z/CDF = ZCMF, ma ZCDF = 45° (vi AEDC la hinh vuéng) => ~CMF = 45° hay ZCMB = 45°.

Ta ciing c6 ZCEB = 45° (vi AEDC 14 hinh vuong); ZBKC = 45° (vi ABHK Ia hinh vuong).
Nhu véy K, E, M cung nhin BC du6i mot goc bang 45% nén cling nam trén cung chtra goc 45° dung trén
BC => 5 diém B, K, E, M, C cung nam trén mot duong tron.

4. ACBM c6 /B = 45° ; /M = 45° => /BCM =45° hay MC L BC tai C => MC la tiép tuyén ctia duong tron

ngoai tiép tam gidc ABC.
Bai 24. Cho tam gidc nhon ABC c¢6 /B =45° . V& duong tron dudng kinh AC ¢6 tim O, dudng tron nay
cit BAvaBC tai D va E.

1. Chtrmmg minh AE = EB.

2. Goi H 1a giao diém cia CD va AE, Chimg minh rang duong trung truc D

cua doan HE di qua trung diém I ciia BH.

3.Chimg minh OD 14 tiép tuyén ctia dudng tron ngoai tiép A BDE.

Loi giai:
1. ZAEC = 90° (néi tiép chén nira dwong tron )
=> /AEB = 90° ( vi 12 hai goc k& bu); Theo gia thiét LABE = 45° B

=> AAEB la tam giac vudng can tai E => EA = EB.
2. Goi K 1a trung diém cta HE (1) ; I 1a trung diém ciia HB => IK 1a duong trung binh ctia tam giac HBE
=> |K // BE ma ZAEC = 90° nén BE L HE tai E => IK L HE tai K (2).
Tir (1) va (2) => IK 1a trung truc caa HE . Vay trung truc ctia doan HE di qua trung diém I ctia BH.
3. theo trén I thudc trung truc cia HE => IE = IH ma I 14 trung diém ctia BH => IE = IB.
2 ADC = 90° (ndi tiép chin ntra duong tron ) => #BDH = 90° (ké bu ZADC) => tam giac BDH vuéng
tai D ¢6 DI 14 trung tuyén (do I 14 trung diém cia BH) =>ID=1/2 BH hay ID =IB =>[E =IB=ID => |
1a tam duong tron ngoai tiép tam giac BDE ban kinh ID.

Ta cd AODC can tai O (vi OD va OC la ban kinh ) => /D; = ZC;. (3)

AIBD can tai I (vi ID va IB la ban kinh ) => ZD, = /B, . (4)

Theo trén ta c6 CD va AE 1a hai duong cao cua tam giac ABC => H la tryc tam cua tam gidc ABC => BH
ciing la duong cao cia tam gidc ABC =>BH L AC tai F => AAEB c6 ZAFB =90° .
Theo trén AADC c6 ZADC = 90° => /B, = £C; ( cing phu ZBAC) (5).
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Tu’ (3), 4), (5) =>4£D, = £D, ma £D, +ZIDH =/BDC = 90°=> /D, +ZIDH =90° = ZIDO => OD L ID tai
D=>0Dla tlep tuyen cta dudng tron ngoal tlep tam giac BDE.
Bai 25. Cho dudng tron (0), BC la day bat ki (BC<2R). Ké cac tiép tuyén voi duong tron (O) tai B vaC
chiing cat nhau tai A. Trén cung nho BC lay mot diém M rdi ké cac duong vudng goc MI, MH, MK xudng
cac canh tuong tng BC, AC, AB. Goi giao diém ctia BM, IK 1 P; giao diém cua CM, IH 13 Q.

1. Ching minh tam giac ABC can. 2. Céc tir giac BIMK, CIMH ni tiép . A
3. Chuing minh MI* = MH.MK. 4. Chtirng minh PQ L ML.
Loi giai:
1. Theo tinh chét hai tiép tuyén cét nhau ta c6 AB = AC => AABC can tai A.
2. Theo gia thiét MI L BC => ZMIB = 90°; MK L AB => ZMKB = 90°. H
=> /MIB + /MKB = 180° ma day la hai goc déi = tr gidc BIMK ndi tiép K &M
* ( Chieng minh tir gigc CIMH ngi tiép twong tw tir gidc BIMK )
3. Theo trén ttr gidc BIMK ndi tiép => Z/KMI + ZKBI = 180°; tir giac CHMI noi s L% "\ AW

tiép => ZHMI + ZHCI = 180°. ma ZKBI = ZHCI ( vi tam giac ABC cén tai A) |
=> /KMI = ZHMI (1).
Theo trén tir giac BIMK ndi tiép => /B; = £l ( ndi tiép cung chin cung KM); tir
giac CHMI ndi tiép => /H; = ZC1 ( ndi tiép cung chin cung IM). Ma #/B; = £C;
(=1/2sd BM) => ZI; = ZH; (2).
Ml MK

Tir (1) va (2) => AMKI AMIH => — =" => MI? = MH.MK
MH Ml

4. Theotréntacd ZI; = ZCy; cling chitng minh twong tu ta ¢c6 £, = /B, ma ZCy + /B, + Z/BMC =
180° => /1y + /1, + /BMC = 180° hay ~/PIQ + ~/PMQ = 180° ma day 13 hai goc dbi => tir gidc PMQI
noi tiép => £Q; = Zlyma £l = ZC; => £Q; = ZC1=>PQ // BC (vi ¢6 hai gbc dong vi bang nhau) .
Theo gia thiét MI LBC nén suy ra IM L PQ.

Bai 26. Cho dudng tron (0), duong kinh AB =2R. V& day cung CD L AB 6 H. Goi M la diém chinh
gitra cua cung CB, I 1a giao diém cua CB va OM. K 1a giao diém cua AM va CB. Chirng minh :

KC AC ‘. A .y N J
1. —=—— 2. AM la tia phan giac cuia ZCMD. 3. Tt gidc OHCI noi N
KB AB M
tiép ) ) )
4. Ching minh duong vuong goc ké tir M dén AC ciing 1a ti€p tuyén ctuia duong
tron tai M. A o 5 B

Loi gii: 1. Theo gia thiét M 1a trung diém cia BC => MB=MC
=> /CAM = /BAM (hai goc noi tiép chan hai cung bang nhau) => AK 14 tia

KC A
phan gidc cua goc CAB => —C=—C (t/c tia phan giac cua tam giac ) P
KB AB
2. (HD) Theo gia thiét CD L AB => A la trung diém cia CD => Z/CMA = /DMA => MA la tia phan

giac cua goc CMD.

3. (HD) Theo gia thiét M 14 trung diém ciia BC =>OM L BC tai [=> £0IC =90°; CD L AB tai H

=> /OHC =90°=> /0IC + ZOHC = 180° ma déy la hai goc ddi => tir gitc OHCI noi tiép

4.Ké MJ L AC ta co MJ // BC ( vi cung vuong goc véi AC). Theo trén OM L BC =>OM L MJ tai J suy
ra MJ 1 tiép tuyén cta dudng tron tai M.

Bai 27 Cho duong tron (O) va mot diém A ¢ ngoai dudng tron . Cac tiép tuyén v6i dudng tron (O) ké
tir A tiép xtic voi duong tron (O) tai B va C. Goi M 1a diém tuy y trén duong tron ( M khac B, C), tir M ké
MH L BC, MK L CA, MI L AB. Chting minh :
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1. TG gidc ABOC nditiép. 2. Z/BAO=~/BCO. 3.AMIH~ AMHK. 4. ML.MK = MH?.
Loi gidi:

703
>

O

1. (HS tu giai)
2. T gidc ABOC ndi tiép => ZBAO = £ BCO (ndi tiép cung chin cung BO).
3. Theo gia thiét MH L BC => ZMHC = 90°; MK L CA => ZMKC = 90°
=> /MHC + Z/MKC = 180° ma day 1a hai goc déi => tir giac MHCK ndi tiép => ZHCM = ZHKM (ndi
tiép cting chan cung HM).
Chtng minh tuong ty ta ¢6 t giic MHBI ni tiép => ZMHI = /MBI (ndi tiép cing chian cung IM).
Ma ZHCM = £ZMBI (=1/2 sd BM ) => ZHKM = ZMHI (1). Chirng minh twong tu ta ciing c6
ZKHM = ZHIM (2). Tu (1) va (2) = A HIM ~ A KHM.
4. Theotrén AHIM ~ A KHM => ﬂ=ﬁ:> MI.MK = MH?
MH MK
Bai 28 Cho tam giac ABC ndi tiép (O). Goi H 14 truc tdm cta tam giac ABC; E 1a diém ddi xtng ctua H qua
BC; F 14 diém dbi xtmg cua H qua trung diém I ciia BC.
1. Chtng minh t gidc BHCF la hinh binh hanh.
2. E, F ndm trén dudng tron (O).
3. Chung minh t& giac BCFE la hinh thang can.
4. Goi G la giao diém cua Al va OH. Chimg minh G 1a trong tAm ciia tam
gidc ABC.
Loi gidi:
1. Theo gia thiét F 1a diém d6i xtmg ctia H qua trung diém I cua BC =>11a B
trung diém BC va HE => BHCF 14 hinh binh hanh vi ¢6 hai duong chéo cit
nhau tai trung diém ctua mdi dudng .
2. (HD) T gidc AB’HC’ néi tiép => ZBAC + ZB’HC’ = 180° ma
/BHC = /B HC’ (d6i dinh) => /BAC + /BHC = 180°. Theo trén BHCF la
hinh binh hanh => #/BHC = ZBFC => /BFC + /BAC = 180°
=> T gidc ABFC ndi tiép => F thudc (O).
* H va E d6i xtmg nhau qua BC => ABHC = ABEC (c.c.c) => ZBHC = /BEC => / BEC + Z/BAC =
180° => ABEC ndi tiép => E thudc (0) .
3. Ta c6 H va E d6i xtng nhau qua BC => BC L HE (1) va IH = IE ma I Ia trung diém ctia ciia HF
=> EI = 1/2 HE => tam giac HEF vuodng tai E hay FE | HE (2)
Tu (1) va (2) => EF / BC => BEFC la hinh thang. (3)
Theo trén E €(0) => ZCBE = ZCAE ( noi tiép cing chin cung CE) (4).
Theo trén F e(0) va ZFEA =90°=> AF 1a dudng kinh cta (0) => ZACF =90° => /BCF = /CAE
( vi cung phu ZACB) (5).
Tu (4) va (5) = «BCF = ZCBE (6).
Tur (3) va (6) => tr gidc BEFC 1a hinh thang can.
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4. Theo trén AF 1a duong kinh cta (O) => O la trung diém cua AF; BHCF 1a hinh binh hanh => I 1 trung
diém cua HF => OI 1a duong trung binh cua tam giac AHF => OI=1/2 AH.
Theo gia thiét I 1 trung diém ctia BC => Ol L BC ( Quan hé dudng kinh va day cung) => £0IG

Z/HAG (vi so le trong); lai c6 ZOGI = ~ HGA (ddi dinh) => AOGI ~ AHGA => %=% ma Ol = %
AH
=> %z%mé Al 14 trung tuyén cia A ABC (do I 13 trung diém cua BC) => G 1a trong tdm cta A ABC.

Bai 29 BC la mot diy cung cua duong tron (O; R) (BC # 2R). Diém A di dong trén cung 16n BC sao
cho O ludn nam trong tam giac ABC. Cac dudng cao AD, BE, CF cua tam gidc ABC dong quy tai H.
1. Ching minh tam gidc AEF ddng dang v6i tam gidc ABC. A
2. Goi A’ 1a trung diém cua BC, Chting minh AH = 20A”.
3. Goi A; 1a trung diém ciia EF, Chimg minh R.AA; = AA’. OA’.
4. Chtrng minh R(EF + FD + DE) = 2S agc suy ra vi tri cia A dé
tong EF + FD + DE dat gié tri 16n nhat.
Loi giai: (HD)
1. Ta giac BFEC noi tiép => ZAEF = ZACB (cling bl ZBFE) B A
ZAEF = ZABC (cung bu £CEF) => A AEF ~ A ABC. W
2. Vé duong kinh AK => KB // CH ( cung vuong géc AB); KC // BH (cung K
vudng goc AC) => BHKC la hinh binh hanh => A’ 13 trung diém cia HK
=> OK la duong trung binh cila AAHK => AH =20A’
3. Ap dung tinh chét : néu hai tam gidc dong dang thi ti s6 giita hia trung tuyén, ti sé giita hai ban kinh cdc

duwong tron ngodi tiép bang ti sé dong dang. ta o :

A AEF ~A ABC => RE:% (1) trong d6 R 14 ban kinh dudng tron ngoai tiép AABC; R’ 14 ban kinh

duong tron ngoai tiép A AEF; AA’ 13 trung tuyén ciia AABC; AA; 1a trung tuyén ctia AAEF.
T gidc AEHF noi tiép duong tron duong kinh AH nén day ciing 14 duong tron ngoai tiép AAEF
Tu (1)=>R.AA1 =AA’. R’ = AA’ % =AA’. %
Vay R.AA;1=AA".A’O (2)
4. Goi B’, C’lan luot 1a trung diém cua AC, AB, ta c6 OB’ LAC ; OC’ LAB (ban kinh di qua trung diém
cua mot day khong qua tam) => OA’, OB’, OC’ lan luot 1a cac dudong cao cua cac tam gidc OBC, OCA,
OAB.
Sasc = Sosct Soca + Soas :%( OA’.BC’+OB’.AC+0C’ . AB)
2Saec =0OA’ .BC+ OB’ . AC’+0C’ . AB (3)
Theo (2)=>0A’=R.. % ma % 1 ti s6 gitra 2 trung tuyén cia hai tam giac dong dang AEF va ABC
L A EF FD ED
nén AR = —. Tuongtutacdé: OB’ =R “AC ;OC’=R. B Thay vao (3) ta dugc

AA' BC
EF FD ED
2Spsc = R (——.BC + —— AC + ——.AB) © 2Sasc = R(EF + FD + DE
aec =R (55 AC e B) agc = R( )

* R(EF + FD + DE) = 2Sagc ma R khong d6i nén (EF + FD + DE) dat gi tri 16n nhét khi S agc.
Ta co Sagc = %AD.BC do BC khong ddi nén Sagc 16n nhét khi AD 16n nhat, ma AD 16n nhét khi A 1a

diém chinh gi&a cta cung 16n BC.
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Bai 30 Cho tam giac ABC ndi tiép (O; R), tia phéan giac cta goc BAC cit (O) tai M. V& duong cao AH
va ban kinh OA.
1. Ching minh AM la phan gidc ciia goc OAH. A
2. Giasu £B > ZC. Ching minh ZOAH = /B - £C. D
3. Cho Z/BAC =60° va ZOAH = 20°. Tinh:
a) ZBva £C ctatam giac ABC.
b) Dién tich hinh vién phéan gidi han boi day BC va cung nho BC theo

R 0]
Loi gidi: (HD)
1. AM 1 phén gi4c cia /BAC => /BAM = ZCAM => BM=CM =>M BX— c
1a trung diém cuia cung BC => OM L BC; Theo gia thiét AH L BC => \/
OM// AH => /ZHAM = ZOMA (so le). Ma ZOMA = ZOAM ( vi tam M

giac OAM cén tai O do c6 OM = OA =R) => ZHAM = OAM => AM
la tia phan giac cua goc OAH.
2. Vé day BD L OA => AB=AD => ZABD = ZACB.

Taco ZOAH = £ DBC ( gbc c6 canh tuong tng vudng goc cung nhon) => ZOAH = ZABC - ZABD
=> /0OAH = ZABC - ZACB hay ZOAH = /B - £C.
3. a) Theo gia thiét #BAC =60°=> /B + ~C =120°; theo trén /B ~C = ZOAH => /B - /C=20°.
__ |4B+«C=120° [«B=70°

{45 _sc=200 {LC =50°

7.R%2.120° 1 R_ 7R? R’3 R.L(4r-33
b)Svp:SqBOC'SUBoc:W—ER.\/@.E: s, T (12 )

Bai 31 Cho tam gidc ABC c6 ba goc nhon néi tiép (O; R), biét /BAC = 60°.

1.Tinh s6 do goc BOC va d6 dai BC theo R. A
2.V& duong kinh CD ciia (O; R); goi H 1a giao diém ciia ba dudng cao ciia tam
giac ABC Chirng minh BD // AH va AD // BH. D
3.Tinh AH theo R.
Loi giai:
1. Theo gia thiét ZBAC = 60° => sd BC =120° ( t/c gbc ndi tiép )
Q/C

=> /BOC = 120° ( t/c goc & tim) . B
* Theo trén sd BC =120° => BC 1a canh cia mgt tam gidc déu noi tiép (O;
R) => BC = R+/3.
2. CD la duong kinh => Z/DBC = 90° hay DB L BC; theo gia thiét AH 1a
duong cao => AH | BC => BD // AH. Chitng minh tuong tu ta ciing duwoc AD // BH.
3. Theo trén ~DBC = 90° => ADBC vuéng tai B c6 BC =R+/3; CD = 2R.
=> BD? = CD? - BC? => BD? = (2R)* - (R/3)? = 4R?* - 3R’ = R? => BD = R.
Theo trén BD // AH; AD // BH => BDAH la hinh binh hanh => AH =BD => AH=R.
Bai 32 Cho duong tron (O), duong kinh AB = 2R. Mot cat tuyen MN quay quanh trung diém H cua OB.
1. Chtng minh khi MN di dong , trung diém I cia MN ludn nam trén4. Khi MN quay quanh H thi C di dong

mot dudng tron ¢d dinh. trén dudng nao.
2. Tir Aké Ax L MN, tia BI cit Ax tai C. Chirng minh tir gide CMBNs[&ho AM. AN = 3R? , AN = R+/3 .
hinh binh hanh. Tinh dién tich phan hinh tron (O)
3. Chtrng minh C 1a tryc tdm cua tam gidc AMN. nim ngoai tam gidc AMN.
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Loi gidi: (HD) N
1. I1a trung diém ctia MN => OI L MN tai I ( quan hé dudng kinh va day
cung) => Z0OIH =90° .

OH ¢4 dimh nén khi MN di dong thi I ciing di dong nhung ludén nhin OH ¢b dinh duéi mot goc 90° do d6 I
di dong trén dudng tron dudng kinh OH. Vay khi MN di dong , trung diém I ciia MN lu6n ndm trén mot
duong tron ¢d dinh.

2. Theo gia thiét Ax L MN; theo trén Ol L MN tai I => OI // Ax hay OI // AC ma O 14 trung diém ctua AB
=> [ 1a trung diém cta BC, lai c6 I 1a trung diém ciia MN (gt) => CMBN 12 hinh binh hanh ( Vi ¢6 hai
duong chéo cat nhau tai trung diém ctia mdi dudng ).

3. CMBN Ia hinh binh hanh => MC // BN ma BN L AN ( vi ZANB = 90° do 13 goc ndi tiép chin nua
duong tron ) =>MC L AN; theo trén AC L MN => C la tryc tam ctia tam giac AMN.

4. Ta c6 H la trung diém ciia OB; I 1a trung diém ciia BC => IH 1a duong tung binh ctia AOBC => IH //
OC Theo gia thiét Ax L MN hay IH L Ax => OC L Ax tai C => ZOCA = 90° => C thudc duong tron
duong kinh OA c¢b dinh. Vay khi MN quay quanh H thi C di dong trén dudng tron dudng kinh OA ¢
dinh.

5. Tacod AM. AN = 3R?, AN = R+/3. => AM =AN = R+/3=> AAMN can tai A. (1)

Xét AABN vuéng tai N ta c6 AB=2R; AN=R+/3 =>BN =R => ZABN = 60° .

ZABN = ZAMN (ndi tiép cung chin cung AN) => ZAMN = 60° (2).

3R%\/3

Tir (1) va (2) => AAMN la tam giac déu => Spamn = .

4
3R’\/3 _ R’(47-33
4 4

=>S =S(g) - Spamn = 7R® -

Bai 33 Cho tam giac ABC noi tiép (O; R), tia phan giac ctia goc BAC cit BC tai I, cat dudng tron tai
M.
1. Chtng minh OM 1 BC.
Chimg minh MC? = MI.LMA.
3. Ké duong kinh MN, cdc tia phan giac cua goc B va C
cat duong thang AN tai P va Q. Chirng minh bon
diém P, C, B, Q cung thuoc mgt duong tron .
Loi gidi:

1. AM la phan giac cua Z/BAC => Z/BAM = ZCAM
=> BM =CM =>M la trung diém ciia cung BC => OM L BC
2. Xét AMCI vda AMAC ¢6 ZMCl =/MAC (hai goc néi tiép
chén hai cung bang nhau); /M la géc chung

=> AMCI ~ AMAC => MC_M _ MC? = MI.MA.
MA MC

N
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3. (HD) ZMAN = 90° (ndi tiép chén nira duong tron ) => £P; = 90° — /K; ma ZK; 13 goc ngoai ctia tam
gidc AKB nén ZK;=ZA; + /B; = %A+4—(t/c phén giac ciia mot goc ) => /Py = 90° —

(2+23)0

CQ la tia phan giac cia goc ACB => /C; = % = %(1800 - /A - /B)=90° - (4—A iB) 2).

Tir (1) va (2) => £P; = ZCy hay ZQPB = ZQCB ma P va C ndm cung vé mot nira mat phang bo BQ nén
cing nim trén cung chira goc 90° — (7A+%B) dung trén BQ.

Vay bdn diém P, C, B, Q cung thugc mot duong tron .

Bai 34 Cho tam giac ABC can ( AB = AC), BC = 6 Cm, chiéu cao AH =4 Cm, ndi tiép duong tron (O)
duong kinh AA’.

1. Tinh ban kinh cua duong tron (O). A

2. K¢ duong kinh CC’, tir gidc CAC’A’ 1a hinh gi? Tai sao?

3. Ké AK L CC’ tu gidc AKHC 1a hinh gi? Tai sao?

4. Tinh dién tich phan hinh tron (O) ndm ngoai tam giac ABC. C}
Loi giai: o
1. (HD) VI AABC cén tai A nén duong kinh AA’ cua dudng tron ngoai 2

tiép va dudng cao AH xuat phat tir dinh A tring nhau, tirc 1a AA’di qua B —IH ¢
H. => AACA’ vuong tai C c6 duong cao CH = %=g =3cm;, AH = x/
2 2 A'

4om=> CH2= AHAH=>A'H= S 23 29 55 o An

AH 4 4
=>AA’=AH+HA’=4+25=6,59%9m)=>R=AA":2=6,5:2=3,25(cm).
2. Vi AA’ va CC’ 1a hai duong kinh nén cat nhau tai trung diém O cua moi duong => ACA’C’ 1a hinh
binh hanh. Lai ¢c6 ZACA’ = 90° (n6i tiép chan nira duong tron ) nén suy ra tir giac ACA’C’ 14 hinh chix
nhét.
3. Theo gia thiét AH L BC; AK L CC’ => K va H cung nhin AC duéi mot goc bang 90° nén cling nam
trén duong tron duong kinh AC hay tir giac ACHK ndi tiép (1) => £C, = ZH; (ndi tiép cung chin cung
AK) ; AAOC cén tai O ( vi OA=0C=R) => ZC; = LA, => LA, = Z/H; => HK // AC ( vi c0 hai goc so le
trong bang nhau) => tir giac ACHK 1a hinh thang (2).Tu (1) va (2) suy ra tir giac ACHK la hinh thang can.

Bai 35 Cho dudng tron (O), duong kinh AB c6 dinh, diém I nam giita A va O sao cho AI =2/3 AO. K¢ day
MN vudng goc v6i AB tai I, goi C 1a diém tuy y thudc cung 16n MN sao cho C khéng tring véi M, N va B.

N&i AC cit MN tai E.
1. Chirng minh tir gidc IECB ndi tiép . => /EIB + ZECB = 180° ma day la
2. Chung minh tam giac AME dong dang véi tam giac ACM. hai goc ddi cua tir giac IECB nén tir
3. Ching minh AM? = AE.AC. gidc IECB 12 tir gidc noi tiép .
4. Chung minh AE. AC - ALIB = Al*.
5. Hay xé4c dinh vi tri cia C sao cho khoang cach tir N dén tdm dudng tron

ngoai tiép tam gidac CME la nho nhat.

Loi giai:
1. Theo gia thiét MN LAB tai | => ZEIB = 90°% £ ACB ndi tiép chén nira
duodng tron nén ZACB = 90° hay Z/ECB = 90°
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e}

2. Theo gia thiét MN LAB => A 1a trung diém ctua cung MN => ZAMN = ZACM ( hai goc ndi tiép chin hai
cung bang nhau) hay ZAME = ZACM. Lai thly ZCAM la goc chung ciia hai tam giac AME va AMC do
do tam gidc AME dong dang véi tam giac ACM.

3. Theo trén AAME ~A ACM => °M _ AE . AM2= AEAC
AC  AM

4. Z/AMB = 90° (ndi tiép chén nira duong tron ); MN LAB tai I => AAMB vuéng tai M c6 MI la dudng cao
=> MI? = ALBI ( hé thic giita canh va duong cao trong tam gidc vudng) .
Ap dung dinh li Pitago trong tam giac AIM vudng tai I ta c6 A’ = AM? - MI*=> AI> = AE.AC - AL.BI .
5. Theo trén ZAMN = ZACM => AM la tiép tuyén ctia duong tron ngoai tiép A ECM; Néi MB ta ¢
ZAMB =90° , do d6 tam O cua duong tron ngoai tiép A ECM phai nam trén BM. Ta thdy NO; nh6 nhét khi
NO; 1a khoang cach tir N ¢én BM => NO; LBM.
Goi O 1 chan duong vudng goc ké tir N dén BM ta dugc O; 13 tAm duong tron ngoai tiép A ECM c6 bén
kinh 12 O;M. Do d6 dé khoang cach tir N dén tdm dudng tron ngoai tiép tam giac CME 13 nho nhét thi C
phai 13 giao diém ctia duong tron tam O; béan kinh O1M véi dudng tron (O) trong d6 Oy 1a hinh chiéu vudng
gbc cua N trén BM.
Bai 36 Cho tam giac nhon ABC , K¢ cac duong cao AD, BE, CF. Goi H 1a tryc tdm cta tam giac. Goi M,
N, P, Q lan luot 14 cac hinh chiéu vudng goc ciia D 1én AB, BE, CF, AC. Ching minh :
1. Céac tir gidc DMFP, DNEQ 14 hinh chi nhat.
2. Cac ttr giac BMND; DNHP; DPQC noi tiép . A
3. Hai tam giac HNP va HCB dong dang.

4. Bén diém M, N, P, Q thing hang. _ S
Loi gigi: 1. & 2. (HS tu lim) G
P Q

3. Theo ching minh trén DNHP noi tiép => ZN; = ZD4 (ndi tiép cling chin
cung HP); AHDC c¢6 #HDC = 90° (do AH la duong cao) A HDP ¢c6 ZHPD ’
=90° (do DP L HC) => £Cy= £Dy (ctng phu v&i ZDHC)=>.,C1=/N, (1) sla
ching minh tuong tu ta c6 ZB1=/P; (2) . ) I
Tu (1) va (2) => AHNP ~ A HCB
4. Theo chig minh trén DNMB ndi tiép => ZN; = ZD; (ndi tiép cting chan cung BM).(3)
DM // CF ( clng vudng goc v6i AB) => /C1= /D ( hai goc dong vi).(4)
Theo ching minh trén £Cy = ZN; (5)
T (3), (4), (5) => ZN1 = ZN; ma B, N, H thang hang => M, N, P thing hang. (6)
Ching minh tuong tu ta cung co N, P, Q thang hang . (7)
T (6), (7) => Bon diém M, N, P, Q thang hang

Bai 37  Cho hai duong tron (O) va (O”) tiép xtic ngoai tai A. Ké tiép tuyén chung ngoai BC, B € (0),
C e (O’). Tiép tuyén chung trong tai A cit tiép tuyén chung ngoai BC ¢ I.

1. Chimg minh céc tir giac OBIA, AICO’ ndi tiép . 3. Tinh sb do goc OIO’.

2. Ching minh ~ BAC = 90°.
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4. Tinh do dai BC biét OA = 9cm, O’A = 4cm.
Loi gidi:
1. (HS twlam)
2. Theo tinh chét hai tiép tuyén cét nhau ta c6 IB=1A , IA =IC

AABC c6 Al = % BC =>AABC vuédng tai A hay Z/BAC =90°

3. Theo tinh chét hai tiép tuyén cét nhau ta c6 10 4 tia phan giac ZBIA; 101 tia phan giac ZCIA . ma
hai goc BIA va CIA 14 hai goc ké bu=> 10 L 10’=> £010°= 90°

4. Theo trén ta c6 A0I0’ vudng tai I c6 IA 1a dudng cao (do Al 14 tiép tuyén chung nén AI LOO”)
=> |[A2=A0.A0°=9.4=36=>]A=6=>BC=2.1A=2.6=12(cm)

Bai 38 Cho hai duong tron (O) ; (O’) tlep xuc ngoai tai A, BC 1a tiép tuyén chung ngoai, B €(0), Ce
(0). Tiép tuyen chung trong tai A ci tiép tuyén chung ngoai BC & M. Goi E 14 giao diém ciia OM va AB,
F 1a giao diém ctia O’M va AC. Ching minh :

1. Chung minh céc tir gilc OBMA, AMCO’ noi tiép .

2. Tu giac AEMF la hinh chir nhat.

3. ME.MO = MF.MO’.

4. 00’ 1a tiép tuyén ciia duong tron duong kinh BC.

5. BC la tiép tuyén cua duong tron duong kinh OO”.

Loi gidi:

1. (HS twlam)

2. Theo tinh chit hai tiép tuyén cit nhau ta c6 MA = MB
=>/AMAB can tai M. Lai ¢c6 ME la tia phan giac => ME L AB (1).
Chung minh tuong ty ta cling c6 MF L AC (2).

Theo tinh chét hai tiép tuyén cat nhau ta ciing c6 MO va MO’ 1a tia phan giac ciia hai goc ké bu BMA va
CMA => MO 1L MO’ (3).
Tur (1), (2) va (3) suy ra t&r giac MEAF 1a hinh chir nhat

3. Theo gia thiét AM la tiép tuyén chung cua hai duong tron => MA L 00’=> AMAO vudng tai A
c6 AE L MO (theo trén ME L AB) = MA? = ME. MO (4)

Tuong tu ta c6 tam giac vuong MAO’ ¢c6 AFLMO’ = MA? = MF.MO’ (5)
Tu (4) va (5§) > ME.MO = MF. MO’

4. Puong tron duong kinh BC ¢6 tam 1a M vi theo trén MB = MC = MA, dudng tron nay di qua Ava
co MA 1a ban kinh . Theo trén 00’ L MA tai A = 0O’ 4 tiép tuyén tai A cia duong tron dudng kinh
BC.

5. (HD) Goi I 1a trung diém ciia OO’ ta c6 IM la dudng trung binh ciia hinh thang BCO’O
=> |IMLBC tai M (*) .Ta cung ching minh dugc ZOMO’ vudng nén M thudc duong tron duong kinh
OO’ => IM la ban kinh dudng tron dudng kinh OO’ (**)

Tir (*) va (¥*) => BC la tiép tuyén cta dudng tron dudng kinh OO’

Bai 39 Cho duong tron (O) dudng kinh BC, ddy AD vudng goc véi BC tai H. Goi E, F theo thir tir 1a
chan cac dudng vudng goc ké tir H dén AB, AC. Goi (1), (K) theo thir tur 1a cac duong tron ngoai tiép
tam gidc HBE, HCF.
1. Hay x4c dinh vi tri twong ddi ctia cac dudng tron (I) va (0); (K) va (0); (I) va (K).
2. T giac AEHF 1a hinh gi? Vi sao?. 4. Chimng minh EF 14 tiép
3. Chung minh AE. AB = AF. AC. tuyén chung ctia hai
duong tron (I) va (K).
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5. Xac dinh vi tri cua H d¢ EF c6 d6 dai 16n nhat. A
Loi giai:
1.(HD) Ol = OB — IB => (I) tiép xuc (O)
OK = OC - KC => (K) tiép xiic (O) 2

IK =IH + KH =>(I) tlep xuc (K)
2. Taco : éBEH = 90° ( ndi tiép chin nira dudng tron )
=>éAEH = 90° (vi 13 hai goc ké bu). (1)
6CFH = 90° ( n01 tiép chan nta duong tron )
=> 6AFH = 90° (vi 14 hai goc ké bu).(2)

éBAC = 90° ( ndi tiép chan nira duong tron hay éEAF = 90° (3)
Tu (1), (2), (3) => t gidc AFHE Ia hinh chit nhat ( vi c6 ba goc vuong).
3. Theo gia thiét AD1BC tai H nén AAHB vuéng tai H c6 HE L AB (éBEH = 90° ) => AH? = AE.AB (*)
Tam gidc AHC vudng tai H c6 HF L AC (theo trén éCFH = 90° ) => AH? = AF.AC (**)
Tur (*) va (**) => AE. AB = AF. AC (= AH?)
4. Theo chimg minh trén t giac AFHE 13 hinh chit nhat, goi G 1a giao diém cta hai dudng chéo AH
va EF ta c6 GF = GH (tinh chat duong chéo hinh chir nhat) => AGFH can tai G => éF; = éH; .
AKFH can tai K (vi c6 KF va KH cung la ban kinh) => ¢F, = éH,.
=> 6F; + F, = éH + éH, ma éHy + éH, = 6AHC = 90° => éF; + 6F, = éKFE = 90° => KF LEF .
Chitrng minh tuong tu ta ciing c6 IE L EF. Vay EF 1a tiép tuyén chung ctia hai duong tron (I) va (K).
e) Theo chiing minh trén t&r giac AFHE la hinh chit nhat => EF = AH < OA (OA 1a ban kinh duong tron
(0) c6 d6 dai khong d6i) nén EF = OA <=> AH = OA <=> H triing v&i O.
Vay khi H tring voi O tic 1a day AD vudng goc voi BC tai O thi EF c6 d6 dai 16n nhét.

Bai 40 Cho nira duong tron duong kinh AB = 2R. Tir A va B ké hai tiép tuyén Ax, By. Trén Ax lay diém M

roi ké tiép tuyén MP cit By tai N. 7
1.Chung minh tam giac MON dong dang véi tam giac APB. X N
2.Chtimg minh AM. BN = R’

3.Tinh ti s§ =MV Suon khi AM = R

APB M
4.Tinh thé tich ctia hinh do ntra hinh tron APB quay quanh canh AB sinh
ra.
Loi gidi: ] o

1. Theo tinh chat hai tiép tuyén cit nhau ta c6: OM 1a tia phan giac cua

g6c AOP ; ON la tia phan giac cua goc BOP, ma

ZAOP va ZBOP la hai goc ké bu => Z/MON = 90°. hay tam gidc MON vuong tai O.
ZAPB = 90°((noi tiép chan nira dudng tron) hay tam giac APB vudng tai P.

Theo tinh chit tiép tuyén ta c6 NB L OB => ZOBN = 90° NP L OP => ZOPN = 90°
=>/0BN+~0PN =180° ma ZOBN va ZOPN la hai goc d6i => tir gidc OBNP ndi tiép =>,0BP = ZPNO
Xét hai tam giac vudng APB va MON c6 ZAPB = ~ MON = 90°% ~ZOBP = ZPNO => AAPB ~ A MON

2. Theo trén AMON vudng tai O ¢c6 OP L MN ( OP 1a tiép tuyén ).
Ap dung hé thirc giira canh va dudng cao trong tam giac vudng ta c6 OP? = PM. PM
Ma OP =R; AM = PM; BN = NP (tinh chit hai tiép tuyén cit nhau ) => AM. BN = R?

3. Theo trén OP? = PM. PM hay PM. PM = R ma PM = AM = % =>PM = §:> PN = R% %:ZR
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:>MN:MP+NP=§+2R %TheotrenAAPB ~A MON >%= % 2R—% =k (klatiso

ddng dang).Vi ti s6 dién tich giira hai tam gidc ddng dang bang binh phwong ti sé dong dang nén ta cé:

M :k2 => M = (Ejzzé

S ape S aps 4 16

Bai 41 Cho tam gidc déu ABC , O la trung dién ctia BC. Trén cac canh AB, AC lan luot 13y cac

diém D, E sao cho £ DOE = 60° .
1)Chtng minh tich BD. CE khong dbi.
2)Chtrng minh hai tam giac BOD; OED déng dang. Ttir d6 suy ra
tia DO la tia phén giac cia goc BDE
3)V& duodng tron tam O tiép xuc v6i AB. Chirng minh rang
duong tron nay ludn tiép xtc véi DE.

Loi gidi:

1. Tam gidc ABC déu=> ZABC =~/ ACB =60° (1);

2 DOE = 60° (gt) =>~/DOB + ZEOC = 120° (2).

ADBO ¢6 #DOB = 60° => /BDO + ~#BOD = 120° (3) .

Tu (2) va (3) => «BDO = £ COE (4)

Tir (2) va (4) => ABOD ~ ACEO => 22 - B9 _. gp cE -
CO CE
BO.CO ma OB = OC = R khéng d6i => BD.CE = R? khong dbi.
2. Theo trén ABOD ~ ACEO => @=@ma CO=BO=> BD:OD BD _BO (5)
CO OE BO OE OD OE

Lai c6 ~DBO = ZDOE = 60° (6).

Tu (5) va (6) => ADBO ~ ADOE => /BDO = ZODE => DO la tia phan gi4&c £ BDE.

3. Theo trén DO la tia phan gidc £ BDE => O cach déu DB va DE => O 1a tdim duong tron tiép xuc
v6i DB va DE. Vay dudng tron tam O tiép xtc véi AB ludn tiép xuc véi DE

Bai 42 Cho tam giac ABC cén tai A. c6 canh ddy nho hon canh bén, noi tiép dudng tron (O). Tiép
tuyén tai B va C lan lugt cat AC, AB ¢ D va E. Chiing minh :

1. BD® = AD.CD. 2

2. Tir giac BCDE noi tiép .

3. BC song song véi DE.

Loi gidi:

1. Xét hai tam giac BCD va ABD tac6 ZCBD = ZBAD (Vi la A

gdc noi tiép va goc giita tiép tuyén vi mot day ciing chian mot B v C
BD CD 2

cung), lai c6 D chung => ABCD ~ AABD => D" BD =>BD

= AD.CD.
2. Theo gia thiét tam gidc ABC cén tai A => ZABC = Z/ACB
=> /EBC = /DCB ma ZCBD = /BCD (géc giita tiép tuyén véi
mot day ciing chin mot cung) => ZEBD = #DCE => B va C nhin
DE dudi cung
mot goc do d6 B va C cling ndm trén cung tron dung trén DE => T giac BCDE ndi tiép
3. Tr giac BCDE noi tiép => #BCE = ZBDE ( ndi tiép cing chian cung BE) ma /BCE = ZCBD
(theo trén ) => ZCBD = ZBDE ma day la hai goc so le trong nén suy ra BC // DE.
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Bai 43 Cho duong tron (O) duong kinh AB, diém M thudc dudng tron . V& diém N ddi ximg voi A qua M,
BN cit (O) tai C. Goi E 1a giao diém ctia AC va BM.
1. Ching minh tir giac MNCE noi tiép . N
2. Chirng minh NE L AB.
3. Goi F 1a diém déi xtng v6i E qua M. Chimg minh FA 13 tiép tuyén cuaa (O).
4. Chirng minh FN 1a tiép tuyén ctia duong tron (B; BA). c
Loi gidi: 1. (HS tw lam)
2. (HD) Dé thay E 14 truc tAm cia tam giac NAB => NE L AB. Ej
3.Theo gia thiét A va N ddi xtimg nhau qua M nén M 1 trung diém cua AN; FvaE A o H B
xtng nhau qua M nén M 1a trung diém cua EF => AENF 14 hinh binh hanh =>FA v
/I NE ma NE L AB => FA L AB tai A => FA 1a tiép tuyén cua (O) tai A.
4. Theo trén t giac AENF 1a hinh binh hanh => FN // AE hay FN // ACma AC L
BN =>FN L BN tai N
ABAN c6 BM 1a duong cao dong thoi 1a dudng trung tuyén ( do M 1a trung diém ctia AN) nén ABAN cén
tai B =>BA = BN => BN 1a ban kinh ctia duong tron (B; BA) => FN la tiép tuyén tai N cua (B; BA).
Bai 44 AB va AC 14 hai tiép tuyén ctia dudng tron tdm O ban kinh R ( B, C 1a tiép diém ). V& CH vudng
goc AB tai H, cit (O) tai E va cat OA tai D.
1. Ching minh CO = CD.
2. Chimg minh tr gidc OBCD la hinh thoi.
3. Goi M la trung diém ctia CE, Bm cat OH tai I. Ching minh I 1a
trung diém cua OH.
4. Tiép tuyén tai E v6i (O) cat AC tai K. Chimg minh ba diém O, M,
K thang hang.
Loi giai:
1. Theo gia thiét AB va AC I hai tiép tuyén ctia duong tron tim O =>
OA la tia phan giac cia ZBOC => ZBOA = ZCOA (1)
OB L AB ( AB la tiép tuyén ); CH L. AB (gt) => OB // CH => ZBOA = ZCDO (2)
Tu (1) va (2) => ACOD can tai C => CO = CD.(3)
2. theo trén ta c6 CO = CD ma CO =BO (=R) =>CD =BO (4) lai c6 OB // CH hay OB // CD (5)
Tu (4) va (5) => BOCD la hinh binh hanh (6) . Tt (6) va (3) => BOCD la hinh thoi.
3. M la trung diém cua CE => OM L CE ( quan hé duong kinh va day cung) => ZOMH = 90°. theo trén ta
ciing c6 ZOBH =90% ~/BHM =90° => ttr gioc OBHM 14 hinh chit nhat => I 1a trung diém cua OH.
4. M 14 trung diém cua CE; KE va KC 14 hai tiép tuyén => O, M, K thang hang.
Bai 45 Cho tam giac can ABC ( AB = AC) ndi tiép duong tron (O). Goi D 1a trung diém cta AC; tiép
tuyén cta duong tron (O) tai A cét tia BD tai E. Tia CE cit (O) tai F.
1.Ching minh BC // AE. A E

2.Chting minh ABCE Ia hinh binh hanh. i V(

3.Goi I 1a trung diém cta CF va G la giao diém ciia BC va OL.
O F
7

F

So sanh Z/BAC va ZBGO.

Loi gidi: 1. (HS tw lam) i ‘;
2).Xét hai tam giac ADE va CDB ta c6 ZEAD = ZBCD (vi so le trong ) ® H c ¢

AD = CD (gt); ZADE = ZCDB (d6i dinh) => AADE = ACDB => AE = CB (1)
Theo trén AE // CB (2) .Tu (1) va (2) => AECB 1a hinh binh hanh.
. 3) I 1a trung diém ctia CF => OI L CF (quan hé duong kinh va day cung). Theo trén AECB 14 hinh binh
hanh => AB // EC => Ol L AB tai K, => ABKG vuong tai K. Ta cung c6 ABHA vuong tai H
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=> /BGK = ZBAH ( cung phu v6i ZABH) ma Z/BAH = % /BAC (do AABC can nén AH la phén giac)
=> /BAC = 2/BGO. q ) ) ’
Bai 46: Cho duong tron (O) va mét diém P ¢ ngoai duong tron. K¢ hai ti€p tuyen PA, PB (A; B la tiep
diém). Tur A v& tia song song voi PB cat (O) tai C (C# A). Boan PC cat duong tron tai diém thtr hai D. Tia
AD cat PB tai E.

a. Ching minh AEAB ~ AEBD.

b. Chirng minh AE la trung tuyén ciia APAB.

HD: a) AEAB ~ AEBD (g.g) vi: BEA chung

EAB = EBD (goc ndi tiép va goc tao bai tia tiép tuyén...)
EB ED P

0O

=_—=—— = EB’=EAED (1
EA EB @) C
* EPD = PCA (s.l.t) ; EAP = PCA (gbc ndi tiép va goc tao boi tia tiép tuyén...) )
= EPD= EAP ; PEA chung = AEPD ~ AEAP (g.g)
= g = g — EP?=EA.ED 2)Tir 1 & 2 = EB*=EP? = EB =EP = AE la trung tuyén A PAB.

Bai 47: Cho AABC vudng & A. Liy trén canh AC mét diém D. Dyng CE vudng goc BD.
a. Chirng minh AABD ~ AECD.

b. Chirng minh tir giac ABCE 1a tir gi4c ndi tiép.
¢. Chtrng minh FD vudng goc BC, trong d6 F 14 giao diém ctia BA va CE.
d. Cho ABC = 60% BC = 2a; AD = a. Tinh AC; duong cao AH cia AABC va ban kinh duong tron
ngoai tiép tir giac ADEF.
HD: a) AABD ~ AECD (g.g)
b) tir giac ABCE 14 tir giac noi tiép (Qui tich cung chira goc 90°)
¢) Chtirng minh D 1a tryc tam A CBF.

d) AC = BC.sin ABC = 2a.sin60° = 2a .ﬁ = a3

AB = BC.cos ABC = 2a.cos60° =2a. = =a

Nll—‘N

AH = ABsinABC = asin60° = a? : A FKB vuéng tai K , c6 ABC = 60°= BFK = 30°

— AD = FD.sin BFK = AD = FD.sin30° = a=FD.05 = FD=a:0,5=2a.

Bai 48: Cho AABC vuong (ABC = 90% BC > BA) noi tiép trong dudng tron dudng kinh AC. Ké ddy cung
BD vudng goc AC. H 14 giao diém AC va BD. Trén HC lay diém E sao cho E ddi ximg voi A qua H. Puong
tron duong kinh EC cat BC tai I (1= C).

Cl CE B
a. Chimmg minh —=—
CB CA
b. Chirng minh D; E; I thang hang. |
c. Chtrng minh HI 1a mot tiép tuyén ctua dudng tron duong kinh EC.
HD; a) AB // El (cung L BC) H

A
_, SV _CE i Ta-té)
CB CA
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b) chimg minh ABED la hinh thoi — DE // AB ma EI //AB
= D, E, [ cung nam trén duodng thang di qua E // AB
= D, E, I thang hang. D
c) EIO" = IEO' (viAEO’Ican; O’ =O’E =R(o)
IEQ' = HED (d/d) ; ABID vuéng ; IH 14 trung tuyén = AHID cin = HIE = HDI
Ma HDI + HED =90° = dpcm.

Bai 49: Cho duong tron (O; R) va mét dudong théng (d) cé dinh khéng cit (O; R). Ho OH L (d) (H ed). M
la mot dlem thay doi trén (d) (M#H). Tar M ke 2 tiép tuyén MP va MQ (P, Q 1a tiép diém) véi (O; R). Day
cung PQ cit OH & I; cit OM ¢ K.

a. Chtrng minh 5 diém O, Q, H, M, P cung nim trén 1 dudng tron.

b. Chirng minh IH.1IO = IQ.IP

c. Gia st PMQ = 60°. Tinh ti s6 dién tich 2 tam gidc: AMPQva AOPQ.
HD: a) 5 diém O, Q, H, M, P cung nam trén 1 dudng tron

(Dwa vao qui tich cung chira goc 900) M

b) AOIP ~ A QIH (e.0) = 2 =12  H10=101P

IP IH
PQ = _PQV3
2J__ 2

c) Av MKQ ¢6 : MK = KQ.tgMQK = KQ.tg60° =

Av OKQ c6:  OK =KQ.tg OQK = KQ.tg30° = KQ.? - ?g - %
Swo - PQV3 . PQV3 _,
Swo 2 6

Bai 50: Cho nua duong tron (O), duong kinh AB=2R. Trén tia d01 cua tia AB lay diém E (E# A). Tu E,
A, B keé céc tiép tuyén voi nira duong tron. Tiép tuyén ké tir E cat hai tiép tuyén ké tir A va B theo thir tu
tai C va D.
a. Goi M 1a tiép diém cuia tiép tuyén ké tir E t6i nira duong tron. Ching minh tr gidc ACMO noi tiép
duoc trong mot duong tron.
DM CM

b. Chu h AEAC ~ AEBD, tir d¢ —=—
ng min 6 suy ra 5E ~CE D)
c. Goi N 1a giao diém ciia AD va BC. Chiung minh MN // BD. 1
d. Chitng minh: EA? = EC.EM — EA.AQ. M
e. bat AO‘C = o. Tinh theo R va o cac doan AC va BD. C
Chung t6 rang tich AC.BD chi phu thudc gia tri ciia R,
khéng phu thuge vao a. 2\3
HD:a) ACMO noi tiép (Dua vao qui tich cung chira goc 900) o 1 04
b) AC//BD (cing L EB) =AEAC ~ AEBD E A
= CE = AC (1)ma AC = CM ; BD = MD (T/c hai tiép tuyén cit nhau) = CE = C—M 2)= bM_CcM
DE BD DE DM DE CE
c) AC// BD (cmt) =ANAC ~ ANBD = NE _AC 3).Tul;2;3 = nNE _eM = MN //BD
NB BD NB DM

d) 0,=0,; 0,=0, ma O,+0,+ 0,+0,=180° = 0,+ O, =90°; O,+ D, =90°(...)
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= D,= 0,=0, =a.Vay:DB= OB i; Lai c6: AC = OA.tga = R.tgo. = AC.DB = R.tgo. R
g tga g

— AC.DB = R?* (Ppcm)

Bai 51: Cho AABC c6 3 goc nhon. Goi H 1a giao diém cua 3 duong cao AAj; BB;; CC;. )
a. Chirng minh tr gidc HA;BCy ndi ti€p duoc trong duong tron. Xac dinh tam I ciia duong tron ay.
b. Chirng minh A;A 1a phan giac cia B,A,C, .
c. Goi J 13 trung diém ctia AC. Chtrng minh IJ 13 trung truc ctia A;C. A

d. Trén doan HC 14y 1 diém M sao cho MH = 1
MC 3

So sanh dién tich cua 2 tam giac: AHAC va AHIM. B,
HD: a) HA;BCy ndi tiep (qui tich cung chira goc 90°) C ]

Tam I 1a trung diém BH.
b) C/m: HA,C, = HBC, ; HAB,= HCB, ; Ni

HBC, = HCB, = HAC, = HAB, = dpcm. | K

C) 1A, = |C1: R(|) CJA=JA= AC/2 ...
= 1J 1a trung tryc cua A;C;. B A
d) S HIM = %HMJK ; SHAC = %HCACl

. _HCAC, . MH 1 HC HM+MC , MC AC,
= SHac:SHm = ma === = =1+ =1+3=4;
HM.JK MC 3 HM HM HM JK

= Shac:SHm =8

=2 (JK/I AC,

Bai 52: Cho diém C c6 dinh trén mot dudng thang xy. Dung nira duong thing Cz vudng goc véi Xy va
lay trén d6 2 diém cb dinh A, B (A & giita C va B). M 1a mot diém di dong trén xy. Pudng vudng goc véi
AM tai A va véi BM tai B cét nhau tai P.
a. Chirng minh tt giac MABP néi tiép duoc va tim O cua duong tron ndy nam trén mot duong thang
cb dinh di qua diém giita L ctia AB.
b. Ké PI L Cz. Ching minh I 1a mot diém cb dinh.
c. BM va AP cit nhau & H; BP va AM cit nhau & K. Chting minh rang KH 1 PM.
d. Cho N 12 trung diém cta KH. Chiing minh cac diém N; L; O thang hang.
HD: a) MABP noi tiép d/tron d/k MP.(qui tich cung chtra goc 90°.. J)
OA = OB =R(g) = O thudc duong trung truc AB diqua L |
1a trung diém AB...
b) IP// CM (L Cz) = MPIC I hinh thang. = IL = LC khong d6i B
vi A,B,C ¢6 dinh. = 1 ¢4 dinh. /
c)PA LKM;PK L MB = H la tryc tim A PKM N

= KH LPM K L
d) AHBK néi tiép d/tron d/k KH (qui tich cung chtra goc...)

= N la tim d/tron ngoai tiép ... = NE = NA = Ry, A
= N thugc duong trung truc AB
= O,L,N thiang hang. X C M Y

Bai 53: Cho nwra duong tron (O) duong kinh AB va K 1a diém chinh giira cia cung AB. Trén cung AB
lay mot diém M (khac K; B). Trén tia AM lay diém N sao cho AN = BM. K¢ day BP song song v61 KM.
Goi Q 1a giao diém cua cac duong thang AP, BM.
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a. So sanh hai tam giac: AAKN va ABKM.
b. Chiing minh: AKMN vudng can.
c. Tr gidc ANKP la hinh gi? Vi sao?

HD: a) A AKN = A BKM(c.g.c)
b) HS ty ¢/m. A KMN vudng can.
¢) AKMN vuéng = KN L KM ma KM // BP =KN L BP
APB =90° (goc noi tiép...) =AP L BP
— KN // AP (L BP)
KM // BP = KMN =PAT =45°

Ma PAM =PKU =¥:450

PKN =45°; KNM =45° = PK // AN . Vay ANPK 1 hinh binh hanh.

Bai 54: Cho duong tron tim O, ban kinh R, ¢6 hai duong kinh AB, CD vudng goc v6i nhau. M 1a mot diém
tuy ¥ thuoc cung nhé AC. Noi MB, cat CD & N.
a. Chirng minh: tia MD la phan giac cua goc AMB.
b. Chirng minh:ABOM ~ ABNA. Chting minh: BM.BN khong doi.
c. Ching minh: tr giac ONMA noi tiép. Goi I 1a tam dudng tron ngoai tiép tr giac ONMA, 1 di dong
nhu thé nao? C

HD: a) AMD = DMB =45° (chin cung Y d/tron)

= MD latia phén gidc AMB v E
b) A OMB céan vi OM = OB = R () ) N
A NAB can c¢6 NO vtra 1a d/cao vira 1a duong trung tuyén. |
—A OMB ~ A NAB A o B
:%:B—O: BM.BN = BO.BA = 2R? khong dbi. O
BA BN

¢) ONMA ndi tiép d/tron d/k AN. Goi I 14 tim d/tron ngoai tiép
= I cach déu A va O c¢b dinh = I thudc dudng trung truc OA
Goi E va F 1a trung diém ctia AO; AC D
Vi M chay trén cung nho AC nén tap hop I 1a doan EF

Bai 55: Cho AABC cén (AB = AC) ndi ‘Eiép mdt duong tron (O). Goi D 1a trung diém ciia AC; tia BD cit
tiép tuyén tai A voi duong tron (O) tai di€m E; EC cat (O) tai F.

a. Chimg minh: BC song song vdi ti€p tuyén cua duong tron (O) tai A.

b. Tt giac ABCE 1a hinh gi? Tai sao?

c. Goi I 1a trung diém ctia CF va G 1a giao diém cua cac tia BC; OI. So sanh BGO véi BAC.

d. Cho biét DF // BC. Tinh cos ABC.. A
HD:a) Goi H 1a trung diém BC = AH L BC (A ABC can tai A)

lap luan chira AH L AE= BC// AE. (1)

b) A ADE = A CDB (g.c.g) = AE=BC (2) N M D

Tu 1 va2 = ABCE Ia hinh binh hanh. ol F

c) Theoc.m.t =AB//CF = GO L AB. |
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— BGO =90°— ABC = BAH= % BAC
d) Tia FD cét AB taijM, cat (O) tai N.; DF /BC va AH latruc B H C G
doi xung cuarBC va d/tron (O) nén F, D thtr ty d61 xting v&i N, M qua AH.

— FD=MN =MD = %BC = %ND =BH ; ANDA ~ A CDF (g.g) = DF.DN = DA.DC

:>2BH2:1ACZ:>BH:£Ac:cosABc:ﬁ:E.
4 4 AB 4

Bai 56: Cho 2 dudng tron (O) va (O”) cgflt nhau tai hai diém A va B. Cac duong thang AO; AO’ cit dudng
tron (O) lan luot tai cac diérp C; Dvacat(O’) lan luot tai E; F.
a. Chimg minh: C; B; F thang hang. E
b. Chimg minh: Tt giac CDEF n6i tiép dugc.
c. Chimg minh: A Ia tam duong tron noi tiép ABDE.
d. Tim diéu kién d¢ DE la tiép tuyén chung cia (O) va (O’).
HD: a) CBA =90° = FBA (gbc noi tiép chin nura d/tron)
— CBA + FBA =180° = C, B, F thing hang.
b) CDF =90° = CEF = CDEF ndi tiép (qui tich ...)
¢) CDEF noi tiép= ADE = ECB (cung chin cung EF)
Xét (O) c6: ADB = ECB (cung chin cung AB)
— ADE = ADB = DA latia phan giac BDE . Tuong tu EA la tia phan gidc DEB
Vay A la tdm duong tron ndi tiép ABDE..
d) ODEO’ néi tiép. Thyc vy : DOA = 2DCA ; EO'A = 2EFA ma DCA = EFA (gbc ndi tiép chin
cung DE) = DOA = EO'A ; mit khac: DAO = EAQ' (d/d) = ODO' = OEO = ODEO’ ndi tiép.
Néu DE tiép xtc voi (O) va (O’) thi ODEO” la hinh chir nhat = AO = AO’ = AB.
bao lai : AO = AO’ = AB cling két luén dugc DE la tiép tuyén chung cua (O) va (O”)
Két luan : Bicu kién dé DE la tiép tuyen chung ctia (O) va (0’) 1la: AO = AO’ = AB.

Bai 57: Cho dudng tron (O; R) ¢ 2 dudng kinh ¢ dinh AB L CD.
a) Chirng minh: ACBD la hinh vuong.
b). Lay diém E di chuyén trén cung nho BC (E # B; E# C). Trén tia ddi cua tia EA 1ay doan EM = EB.
Chung to: ED 1a tia phan giac cia AEB va ED // MB.
¢). Suy ra CE la duong trung truc cia BM va M di chuyén trén duong tron ma ta phai xac dinh tim va
ban kinh theo R.

HD:a) AB LCD.; OA=0B=0C=0D =R C

= ACBD la hinh vudng. E M
b) AED % AOD =45°; DEB = % DOB = 45° W
= AED = DEB = ED la tia phan giac cua AEB. A ‘“Iw B

D

AED = 45°; EMB = 45° (A EMB vuong can tai E) O

= AED = EMB (2 gbc dong vi) = ED // MB.
¢) AEMB vuéng cantai E va CE L DE ; ED // BM
= CE 1L BM = CE la duong trung tryc BM.

d) Vi CE 1a dudng trung truc BM nén CM = CB = R/2
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Vay M chay trén duong tron (C ; R’ = R2 )

Bai 58: Cho AABC déu, duong cao AH. Qua A v& mot duong thang vé phia ngoai cua tam giac, tao véi
canh AC mot goc 40°. Puong thing nay cét canh BC kéo dai & D. Pudng tron tim O duong kinh CD cit
AD ¢ E. Puong thing vudng goc véi CD tai O cit AD ¢ M.

a. Chimg minh: AHCE ndi tiép dugc. Xac dinh tim I ctia duong tron do.

b. Chirng minh: CA = CM.

c. Pudng thing HE cat duong tron tim O ¢ K, dudng thang HI cit duong tron tdm I & N va cat

duong thang DK & P. Chimg minh: Tt giac NPKE noi tiép.

Bai 59: BC 1a mot day cung cua duong tron (O; R) (BC# 2R). Piém A di dong trén cung 1én BC sao cho O
luén nam trong AABC. Cac dudng cao AD; BE; CF dong quy tai H.
a. Chirng minh:AAEF ~ AABC.
b. Goi A’ 1a trung diém BC. Chimg minh: AH =2.A°0.
c. Goi Ay 13 trung diém EF. Chimg minh: R.AA; = AA’.OA’.
d. Chung minh: R.(EF + FD + DE) = 2.Sagc.
Suy ra vi tri diém A dé tong (EF + FD + DE) dat GTLN.

Bai 60: Cho duong tron tam (O; R) c6 AB 1a dudng kinh ¢ dinh con CD 1a duong kinh thay doi. Goi (A) 1a
tiép tuyén v6i duong tron tai B va AD, AC 1an luot cét (A)tai Q va P.

a. Chtng minh: T giac CPQD noi tiép dugc.

b. Ching minh: Trung tuyén Al ciia AAQP vudng goc véi DC.

c. Tim tap hop cac tdm E cta dudng tron ngoai tiép ACPD.

Bai 61: Cho AABC cin (AB = AC; A< 90°%, mot cung tron BC ndm bén trong AABC tiép xtic véi AB, AC
tai B va C. Trén cung BC ldy diém M 1di ha cac duong vudng goc MI, MH, MK xudng cac canh tuong mg
BC, CA, AB. Goi Q la giao diém ctia MB, IK.

a. Chirng minh: Cac ttr giac BIMK, CIMH noi tiép dugc.

b. Chitng minh: tia d6i ciia tia MI 13 phan gidc HMK .

¢. Chtrng minh: T giac MPIQ ndi tiép dugc = PQ // BC.

Bai 62: Cho nua duong tron (O), duong kinh AB, C la trung diém cua cung AB; N 14 trung diém ciia BC.
Duong thang AN cat nira duong tron (O) tai M. Ha CIL AM (1€ AM).
a. Chtimg minh: Tt gidc CIOA noi ti€p dugce trong 1 dudng tron.
b. Ching minh: Tt gidc BMCI 1a hinh binh hanh.
c. Chirng minh: MOI =CAl .
d. Ching minh: MA = 3.MB.
HD: a) COA=90°(...); CIA=90°(...)
— T giac CIOA noi tiép (qui tich cung chira goc 90°)
b) MB // CI (LBM). (1)
A CIN=A BMN (g.c.g) N, = N, (d/d); NC=NB; NCI=NBM (slt)
= CI=BM (2). Tt 1 va2 = BMCI la hinh binh hanh.

¢) A CIM vudng can (CIA =90°; CMI =%COA=45°):> MI=CI; AIOM = A IOC vi OI chung ;
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=IM (c.m.t) ; OC = OM =R(g) = MOI =10C ma: I0C = CAl = MOI =CAI

d) A ACN vuéng c6 : AC=R+2 ; Nc_ﬁzAC( i R=A0)
2 2
Tirdé : AN = YAC2+CN2? = [2R +R—_R\F R‘/_, - NE_ R\/_ MN:w
\/ NA 10 2
2
 MB=JNCE_MNE = R R Z—R:£:>AM:AN+MN: RVI0 , Ry10 _ 3RVIO
10 Jio 5 2 10 5

= AM =3 BM.

Bai 63: Cho AABC co A =60° ndi tiép trong dudng tron (0), dudng cao AH cit dudng tron & D,
duong cao BK cat AH ¢ E.
a. Chirng minh: BKH =BCD .

b. Tinh BEC.
c. Biét canh BC ¢ dinh, diém A chuyén dong trén cung 16n BC. Hoi tam I ctia dudngtron ni tiép AABC chuyén
dong trén duong nao? Néu cach dung duong do (chi néu cach dung) va cach xac dinh 13 n6 (gidi han duong do).
d. Chung minh: AIOE can ¢ L.

HD: a) ABHK noi tié¢p = BKH=BAH ;

BCD =BAH (cung chan cung BD) = BCD = BKH
b) CEcat ABo6 F. ;
AFEK ndi tiép= FEK =180° — A =180°-60° =120° = BEC = 120°

0
B +C _ g 120

A

c) BIC=180° - =120°

Vay 1 chuyén dong trén cung chira goc 120° dung trén doan BC, cung
nay nam trong duong tron tam (O).

d) Trong d/tron (O) c6 DAS = sd DZS trong d/tron (S) c6 1SO =sd g

vi DAS = ISO (so le trong) nén: D?Szg ma DS = IE = 10 = IE = dpcm.

Bai 64: Cho hinh vudng ABCD, phia trong hinh vuéng dung cung mot phan trr duong tron tim B, ban kinh AB
va nira duong tron dudng kinh AB. Ly 1 dlem P bat ky trén cung AC, vé PK L AD va PH L AB. Noi PA, cit
nira duong tron duong kinh AB tai I va PB ct nira dudng tron nay tai M. Ching minh rang:

a. I 1a trung diém cua AP. D C
b. Cac duong PH, BI va AM dong quy.
c. PM =PK = AH.
d. T giac APMH la hinh thang can.
HD: a) A ABP cén tai B. (AB = PB = R(g)) ma AIB=90° (gbc nodi tiép ...) K o

= Bl L AP = BI la dudng cao ciing la duong trung tuyén

= 114 trung diém ciia AP
b) HS tu ¢/m.
¢) A ABP céan tai B= AM =PH ; AP chung =AvAHP = Av PMA

= AH =PM ; AHPK la hinh chit nhdt = AH = KP = PM =PK = AH
d) PMAH nam trén d/tron d/k AP ma PM = AH (c.m.t) " ° >
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= PM = AH =PA//MH
Vay APMH Ila hinh thang can.

Bai 65: Cho duong tron tm O, duong kinh AB = 2R. Ké tia tiép tuyén Bx, M 1a diém thay doi trén Bx;.
AM cit (O) tai N. Goi I 1a trung diém cua AN.
a. Chtirng minh: Tt giac BOIM ndi ti€p dugc trong 1 dudng tron.
b. Chimg minh:AIBN ~AOMB.
c. Tim vi tri ciia diém M trén tia Bx dé dién tich tam giac AIO c6 GTLN.
HD: a) BOIM ndi tiép duoc vi OIM = OBM = 90° A
b) INB=0OBM =90°; NIB=BOM (2 goc ndi tiép ciing chin cung BM)
= A IBN ~ AOMB.

1 . .
C) Saio = E AO.IH; Saio 16n nhat < IH 16n nhat vi AO = Ro)

2%55

Khi M chay trén tia Bx thi I chay trén nira duong tron d/k AO. Do d6 Sajo 16n nhét

Khi IH 1a ban kinh, khi d6 A AIH vuong can, tic HAI = 45° )
Vay khi M cach B mt doan BM = AB = 2R ) thi Sajo 16n nhat .

Bai 66: Cho A ABC déu, ndi tiép trong duong tron (O; R). Goi Al 1a mot dudng kinh ¢b dinh va D 1a diém
di dong trén cung nho AC (D= A va D= C). A
a. Tinh canh cuia AABC theo R va chung té Al la tia phan giac cua BAC.
b. Trén tia DB iy doan DE = DC. Chung t6 ACDE déu va DI 1 CE.
c. Suy ra E di dong trén duong tron ma ta phai xac dinh tam va giéi han.
d. Tinh theo R dién tich AADI Itc D 1a diém chinh giita cung nho AC.
HD: a) A ABC déu, ndi tiép trong duong tron (O; R). HS tu ¢/m : g

= AB=AC=BC=R+j3
Trong d/tron (O; R) ¢6: AB=AC = Tam O cach déu 2 canh AB va AC

= AO hay Al la tia phan giac cia BAC. \J
b) Tacé : DE = DC (gt) =A DEC can; BDC = BAC =60° (cung chin BC)
= ACDE déu. 1 1a diém gitra BC = 1B = IC = BDI = IDC

= DI la tia phan giac BDC =>ACDE déu c6 DI la tia phan giac nén ciing 1a duong cao = DI L CE
€) ACDE déu co6 DI 1a duong cao ciing la duong trung tryc cia CE = I[E=IC maIva C co dinh = IC

khong d6i = E di dong trén 1 d/tron cb dinh tam I, ban kinh = IC. Gi6i han : | € AC (cung nho)
D—CthiE—C;D— AthiE—B = E di dong trén BC nho cua d/t (I; R = IC) chira trong A ABC déu.

t'o
W)
O

Bai 67: Cho hinh vuéng ABCD canh bang a. Trén AD va DC, ngudi ta lay cac diém E va F sao cho :
AE=DF=2
3

a. So sanh AABE va ADAF. Tinh cé4c canh va dién tich cua chung.

b. Chung minh AF 1 BE.
c. Tinh ti s6 dién tich AAIE va ABIA; di¢n tich AAIE va ABIA va di¢n tich cac tr giac IEDF va IBCF.

Bai 68: Cho AABC c¢6 cac goc déu nhon; A = 45°. V& cac dudng cao BD va CE.
Goi H la giao diém cua BD, CE.
a. Ching minh: Tt gidc ADHE noi ti€p dugce trong 1 duong tron.; b. Chirng minh: HD = DC.
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c. Tinh ty s6: % d. Goi O 1a tam duong tron ngoai tiép AABC. Chimg minh: OA L DE

Bai 69: Cho hinh binh hanh ABCD c6 dinh D ndm trén duong tron dudng kinh AB. Ha BN va DM cling
vudng goc voi duong cheo AC. Ching minh:
a. Tr gidc CBMD ndi tiép dugc trong duong tron.
b. Khi diém D di dong trén duong tron thi (BMD +BCD ) khong d6i.
c. DB.DC = DN.AC

Bai 70: Cho AABC ndi tlep duong tron (O). Goi D 1a diém chinh gitra cung nho BC. Hai tiép tuyen tai C
va D vé6i duong tron (O) cit nhau tai E. Goi P, Q lan luot 13 giao diém cua cac cip duong thing AB va
CD; AD va CE. Chtirng minh:

a. BC// DE.

b. Céc tir giac CODE, APQC noi tiép duoc.

c. Tt giac BCQP 1a hinh gi?

Bai 71: Cho 2 duong tron (O) va (O’) cat nhau tai A va B; cac tiép tuyén tai A cua cac duong tron (O) va
(O’) cit dudng tron (O) va (0”) theo thi tu tai C va D. Goi P va Q lan luot 13 trung diém cua cac day AC va
AD. Ching minh:

a. AABD ~ ACBA.

b. BQD = APB
c. T gidc APBQ ndi tiép.

Bai 72: Cho ntra duong tron (0), duong kinh AB. Tur A va B ke 2 tiép tuyen Ax va By. Qua diém M
thudc nira duong tron nay, ké tiép tuyén thir ba, cit cac tiép tuyén Ax va By lan lugt 6 E va F.

a. Chirng minh: AEMO 1a tir giac ndi tiép dugc.

b. AM cit OE tai P, BM cit OF tai Q. Tt gisc MPOQ 12 hinh gi? Tai sao?

c. K¢ MH L AB (H e AB). Goi K 1a giao diém cua MH va EB. So sanh MK véi KH.

. 1 r 1
d.Cho AB = 2R va goi r 1a ban kinh duong tron ndi tiep AEOF. Chirmng minh: 3 < R < PR

Bai 73: Tir diém A ngoai dudng tron (O) ké 2 tiép tuyén AB, AC va cat tuyén AKD sao cho BD//AC.
Nb6i BK cit AC & 1.

a. Néu cach vé cat tuyén AKD sao cho BD//AC.

b. Chtmg minh: IC? = IK.IB.

c. Cho BAC = 60°. Chung minh: Cat tuyén AKD di qua O.

Bai 74: Cho AABC cén & A, goc A nhon. Puong vudng goc véi AB tai A cat duong thang BC ¢ E. Ké
EN_L AC. Goi M 1a trung diém BC. Hai d/thang AM va EN cit nhau ¢ F.

a. Tim nhing t& giac co thé noi tiép duong tron. Giai thich vi sao? Xac dinh tdm cac duong tron do.

b. Chirng minh: EB 1a tia phan gidc cia ZAEF .

¢. Ching minh: M 1a tim dudng tron ngoai tiép [ AFN .

Bai 75: Cho ntra dudng tron tim (O), dudng kinh BC. Piém A thudc nira duong tron d6. Dyng hinh
vuong ABED thudc nira mat phang bo AB, khong chira dinh C. Goi F 14 giao diém ctia AE va nira
duong tron (0). K 1a giao diém cua CF va ED.

a. Chung minh: Bén diém E, B, F, K nam trén mot dudng tron.

b. ABKC la tam gidc gi? Vi sao?

34



TUYEN TAP 80 BAI TOAN HINH HQC LOP 9
c. Tim quy tich diém E khi A di dong trén nira duong tron (O).

Bai 76: Cho AABC vuéng tai C, c6 BC =%AB. Trén canh BC ldy diém E (E khac B va C). Tir B ké duong

thang d vudng goc voi AE, goi giao diém cua d v6i AE, AC kéo dai 1an luot 1 I, K.

a. Tinh d¢ lon goc CIK..

b. Ching minh: KA.KC = KB.KI; AC* = AL.AE — AC.CK.

c. Goi H 1a giao diém ciia dudng tron dudng kinh AK véi canh AB.
Chtrng minh: H, E, K thang hang.

d. Tim quy tich diém I khi E chay trén BC.

Bai 77: Cho AABC vudng & A. Nira duong tron dudng kinh AB cit BC tai D. Trén cung AD liy mot diém
E. Néi BE va kéo dai cit AC tai F.
a. Chirg minh: CDEF ndi tiép duoc.
b. Kéo dai DE cit AC & K. Tia phan giac cia CKD cat EF va CD tai M va N. Tia phan giac cia CBF
cat DE va CF tai P va Q. Ttr giac MPNQ 1a hinh gi? Tai sao?
c. Goi r2, r1, rzz theg thr ty 13 ban kinh cac duong tron ndi tiép cac tam giac ABC, ADB, ADC. Ching
minh: r° =" + "

Bai 78: Cho dudng tron (O;R). Hai dudng kinh AB va CD vudng goc véi nhau. E 1a diém chinh giita ciia cung
nho BC; AE cit CO ¢ F, DE cit AB ¢ M.
a. Tam giac CEF va EMB la céc tam giac gi?
b. Chtng minh: Tt gidc FCBM noi tiép. Tim tim duong tron do.
¢. Chimg minh: Cac duong thang OE, BF, CM dong quy.

Bai 79: Cho dudng tron (O; R). Day BC < 2R ¢6 dinh va A thudc cung 1én BC (A khac B, C va khong tring
diém chinh gitta cta cung). Goi H 1a hinh chiéu cia A trén BC; E, F th ty 13 hinh chiéu ciia B, C trén
duong kinh AA’.

a. Chirng minh: HE L AC.
b. Chirng minh: AHEF ~ AABC.
c. Khi A di chuyén, ching minh: TAm dudng tron ngoai tiép AHEF c6 dinh.

Bai 80: Cho A ABC vudng ¢ A. Ké dudng cao AH. Goi I, K twong Gng 1a tim cac duong tron ndi tiép
A ABH vaA ACH.
1) Chtrng minh A ABC ~ A HIK.
2) Buong théng IK cit AB, AC lan lugt tai M va N.
a) Chung minh t&r giac HCNK ndi tiép dugc trong mot duong tron.
b) Chirng minh AM = AN.

¢) Chirng minh S’ < % S, trong d6 S, S’ lan luot 1a dién tich A ABC va A AMN.
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