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TUYEN TAP 80 BAI TOAN HINH HOC LOP 9

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

Ching minh cac tr gilc OBMA, AMCO’ ni tiép . B
Tt gidc AEMF 14 hinh chit nhat. A
ME.MO = MF.MO’. E
00’ 1a tiép tuyén cta duong tron duong kinh BC.
BC 1a tiép tuyén cua duong tron duong kinh OO’. o A o
Loi gidi:

1. (HS tw lam)

2. Theo tinh chat hai tiép tuyén cit nhau ta c6 MA = MB
=>pMAB can tai M. Lai c6 ME la tia phan giac => ME L AB (1).
Chirng minh tuong ty ta cling co MF L AC (2).

Theo tinh chét hai tiép tuyén cat nhau ta ciing c6 MO va MO’ 1a tia phan giac cta hai goc ké bu BMA va
CMA => MO L MO’ (3).
Tu (1), (2) va (3) suy ra tir gidc MEAF 1a hinh chit nhat
3. Theo gia thiét AM 1a tiép tuyén chung ciia 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 ¢6 tam gidc vuong MAO’ ¢6 AFLMO’= MA? = MF.MO’ (5)
Tu (4) va (5) = ME.MO = MF. MO’
4. Duong tron duong kinh BC c6 tam 1a M vi theo trén MB = MC = MA, dudng tron nay di qua Ava
co MA 14 ban kinh . Theo trén OO’ L MA tai A = 0O’ 1a tiép tuyén tai A cua dudng tron dudng kinh BC.

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

Tir (*) va (**) => BC la tiép tuyén ctia duong tron duong kinh 00’

kW=

Bai 39 Cho duong tron (O) duong kinh BC, diy AD vudng goc v6i BC tai H. Goi E, F theo tht tyr 1a
chan cac duong vuong goc ké tur H dén AB, AC. Goi (1), (K) theo thir ty 1a cac duong tron ngoai tiep
tam giac HBE, HCF.

1. Hay x4c dinh vi tri twong d6i cua cac dudng tron (1) va (0); (K) va (0); (1) va (K).
2. Tu gidc AEHF Ia hinh gi? Vi sao?. A
3. Chung minh AE. AB = AF. AC. e
4. Chimg minh EF 1a tiép tuyén chung cta hai duong tron (I) va (K). a F
5. Xéc dinh vi tri ciia H d€ EF c6 do dai 16n nhét. 2
Loi gidi: ) ol A
1.(HD) Ol = OB — IB => (I) tiép xuc (O) 1\ | o0 K
OK = 0C - KC => (K) tiép xtic (O) — /
IK =IH + KH => (I) tiép xuc (K) E/
2. Taco : ¢éBEH = 90° ( ndi tiép chin nira duong tron )

=> 6AEH = 90° (vi 1a hai goc k& bu). (1)

¢CFH = 90° ( ndi tiép chin nura duong tron )

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

¢BAC = 90° ( ndi tiép chin ntra duong tron hay éEAF = 90° (3)

Tu (1), (2), (3) => tr giac AFHE 1a hinh chit nhat ( vi c6 ba géc vuong).
3. Theo gia thiét ADLBC tai H nén AAHB vuong 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 (**)

T (*) va (**) => AE. AB = AF. AC (= AH?)
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TUYEN TAP 80 BAI TOAN HINH HOC LOP 9

4. Theo ching minh trén tr giac AFHE 1a hinh chir nhat, goi G 1a giao diém cuia hai duong chéo AH
va EF ta c6 GF = GH (tinh chét duong chéo hinh chit nhat) => AGFH can tai G => éF, = ¢H, .
AKFH can tai K (vi ¢6 KF va KH cung 1a ban kinh) => éF, = ¢Ha.
=> ¢F| + éF> = éH; + éH» ma éH, + éH, = éAHC = 90° => éF; + éF, = éKFE = 90° => KF LEF .
Chtng minh tuong ty ta ciing c6 IE L EF. Vay EF 1a tiép tuyén chung ctia hai duong tron (1) va (K).
e) Theo chirng minh trén tir gidc AFHE la hinh chit nhat => EF = AH < OA (OA 1a ban kinh duong tron
(0) c6 @6 dai khong d6i) nén EF = OA <=> AH = OA <=> H tring véi O.

Viay khi H tring véi O tac 1a day AD vudng goc véi BC tai O thi EF c6 do dai 16n nhét.

Bai 40 Cho nura duong tron dudng kinh AB =2R. Tir A va B ké hai tiép tuyén Ax, By. Trén Ax lay diém M
o1 ké tiép tuyén MP cat By tai N.

1.Chting minh tam gidc MON ddng dang vé6i tam gidc APB. X A
2.Ching minh AM. BN = R2,
3. Tinh ti s§ 24 Lhi AM = X 2
, APB 2 M
4.Tinh thé tich cia hinh do ntra hinh tron APB quay quanh canh AB sinh
ra.
Loi gidi: A 3

1. Theo tinh chét hai tiép tuyén cét nhau ta c6: OM la tia phan giac cia

gdoc AOP ; ON la tia phan giac cuia goc BOP, ma

ZAOP va Z/BOP 1a hai goc ké bu => ZMON = 90°. hay tam gidc MON vudng tai O.
ZAPB = 90°((n6i tiép chin nira dudng tron) hay tam giac APB vudng tai P.

Theo tinh chét tiép tuyén ta co NB L OB => ZOBN = 90°; NP L OP => ZOPN = 9(°
=>/0BN+/0PN =180° ma ZOBN va ZOPN la hai goc d6i => tir giac OBNP ndi tiép =>~L0BP = /PNO
Xét hai tam gidc vuéng APB va MON ¢6 ZAPB = £ MON = 90% ZOBP = Z/PNO => AAPB ~ A MON

2. Theo trén AMON vudng tai O c6 OP L MN ( OP 1a tiép tuyén ).
Ap dung hé thirc giita canh va duong cao trong tam giac vudng ta c6 OP2 = PM. PM
Ma OP = R; AM = PM; BN = NP (tinh chat hai tiép tuyén cat nhau ) => AM. BN = R2

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

ddng dang).Vi ti sb dién tich giita hai tam gidc ddng dang bang binh phuong ti s6 dong dang nén ta co:

2
SMON -k = SMON _ (éj :E
S i S ips 4 16
Bai 41 Cho tam giac déu ABC, O la trung dién ciia BC. Trén cac canh AB, AC lan luogt 1iy cac
diém D, E sao cho £ DOE = 60° .

1)Chtng minh tich BD. CE khong doi. ADBO c6 ZDOB = 60° =>
2)Chtng minh hai tam giac BOD; OED dong dang. T d6 suy ra ZBDO + ZBOD = 120° (3) .
tia DO la tia phan giac cﬁa’ goc BDE . Tu (2) va (3) = ZBDO =
3)V& duong tron tdm O ti€p xuc v6i AB. Chimg minh rang Z COE (4)
duong tron nay ludn tiép xtc voi DE. T (2) va (4) => ABOD ~
Loi giﬁi: BD BO
1.  Tam gidc ABC déu=> ZABC =/ ACB=60°(1); ACEO => O CE

Z DOE = 60° (gt) =>/DOB + ZEOC = 120° (2). BD.CE — BO.CO mi OB
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OC = R khéng d6i => BD.CE = R? khong doi.

2. Theo trén ABOD ~ ACEO => @:@ ma CO =BO => BD_0OD_ BD BO %)
CO OF BO OE OD OE

Lai c6 ZDBO = ZDOE = 60° (6).

T (5) va (6) => ADBO ~ ADOE => /BDO = ZODE => DO la tia phan giac £ BDE.

3. Theo trén DO 14 tia phan gidc £ BDE => O cach déu DB va DE => O 1a tim duong tron tiép xtc
v6i DB va DE. Vay duong tron tdm O tiép xtic véi AB ludn tiép xtic voi DE

Bai 42 Cho tam giac ABC can tai A. c6 canh day nho hon canh bén, noi tiép duong tron (O). Tiép
tuyén tai B va C lan luot cit AC, AB ¢ D va E. Chung minh :

1. BD?=AD.CD.

2. Tt giac BCDE ndi tiép .

3. BC song song voi DE.
Loi gidi:
1. Xét hai tam giac BCD va ABD ta c6 ZCBD = ZBAD (Vila
gdc ndi tlep va goc gilra tlep tuyen voi1 mot day cung chin mot

cung), lai c6 ZD chung => ABCD ~ AABD => BD_CD _, BD?

AD BD

A

= AD.CD.
2. Theo gia thiét tam giac ABC cén tai A => ZABC = ZACB
=> /EBC = /DCB ma ZCBD = /BCD (gbc giita tiép tuyén véi
mot day cung chan mot cung) => ZEBD = ZDCE=> B va C nhin
DE du¢i cung
mot goc do d6 B va C cung ndm trén cung tron dung trén DE => T giac BCDE ni tiép
3. T giac BCDE noi tiép => ZBCE = ZBDE ( ndi tiép cung chin cung BE) ma #BCE = ZCBD
(theo trén ) => ZCBD = ZBDE ma day la hai goc so le trong nén suy ra BC // DE.

Bai 43 Cho duong tron (O) dudng kinh AB, diém M thudc dudng tron . V& diém N ddi xtimg v6i A qua M,
BN cit (O) tai C. Goi E 1a giao diém cua AC va BM.

1. Chtng minh t& gidc MNCE néi tiép . Theo gia thiét A va N ddi
2. Ching minh NE L AB. ng nhau qua M nén M la
3. Goi F 1a diém dbi xtmg véi E qua M. Chiing minh FA 1a tiép tuyén cua (O). ing diém ctia AN; F va E
4. Chirmg minh FN 1a tiép tuyén cua dudng tron (B; BA). ng nhau qua M nén M la
Loi gidi: 1. (HS tw lam) ing di€m cua EF =>
2. (HD) D@ thay E 1a tryc tdm cta tam gidc NAB =>NE 1 AB. NF 1a hinh binh hanh
-FA//NEmaNE L AB

24



TUYEN TAP 80 BAI TOAN HINH HOC LOP 9

=>FA L AB tai A => FA la tiép tuyén cua (O) tai A. N
4. Theo trén tir gidc AENF 14 hinh binh hanh => FN // AE hay FN // AC ma AC L
BN =>FN L BN tai N

ABAN c6 BM 1a dudng cao dong thoi 1a duong trung tuyén ( do M 1a trung diém ciia AN) nén ABAN cin
tai B=>BA = BN => BN la ban kinh ctia duong tron (B; BA) => FN la tiép tuyén tai N cta (B; BA).
Bai 44 AB va AC la hai tiép tuyén ctia duong tron tdm O ban kinh R (B, C 1 tiép diém ). V& CH vuéng
goc AB tai H, cit (O) tai E va cit OA tai D.
1. Chiing minh CO = CD.
2. Chung minh tr gidc OBCD Ia hinh thoi.
3. Goi M 1a trung diém ctia CE, Bm cét OH tai I. Chirng minh I 13
trung diém ctia OH.
4. Tiép tuyén tai E v6i (O) cét AC tai K. Chimg minh ba diém O, M,
K thang hang.
Loi gidi:
1. Theo gia thiét AB va AC 14 hai tiép tuyén cua dudng tron tdm O =>
OA 1a 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)
Tur (4) va (5) => BOCD 14 hinh binh hanh (6) . Tt (6) va (3) = BOCD la hinh thoi.
3. M la trung diém ciia CE => OM L CE ( quan hé duong kinh va day cung) => ZOMH = 90°. theo trén ta
ciing c6 ZOBH =90°; #BHM =90° => tt giac OBHM I hinh chit nhat =>I 1a trung diém cua OH.
4. M 1a trung diém ciia CE; KE va KC 14 hai tiép tuyén => O, M, K thang hang.
Biai 45 Cho tam giac cdn ABC ( AB = AC) ndi tiép duong tron (O). Goi D 1a trung diém ciia AC; tiép
tuyén ciia dudng tron (O) tai A cit tia BD tai E. Tia CE cat (O) tai F.
1.Chung minh BC // AE.
2.Chung minh ABCE la hinh binh hanh.
3.Goi I 1a trung diém cua CF va G 1a giao diém cua BC va OL
So sanh ZBAC va ZBGO.
Loi gidi: 1. (HS tw lam)
2).X¢ét hai tam giac ADE va CDB ta c6 ZEAD = ZBCD (vi so le trong )
AD = CD (gt); ZADE = ZCDB (d6i dinh) => AADE = ACDB => AE = CB (1)
Theo trén AE // CB (2) .Tu (1) va (2) => AECB la hinh binh hanh.
.3) I 1a trung diém cua CF => OI L CF (quan hé dudng kinh va diy cung). Theo trén AECB 1a hinh binh
hanh => AB // EC => OI L AB tai K, => ABKG vuong tai K. Ta cung c6 ABHA vuong tai H

= /BGK = ZBAH ( cung phu v6i ZABH) ma ZBAH = % Z/BAC (do AABC can nén AH la phan giéac)

= /BAC =2/BGO.

Bai 46: Cho duong tron (O) va mot diém P & ngoai duong tron. Ké hai tiép tuyén PA, PB (A; B 1a tiép
diém). Tur A v& tia song song v6i PB cit (O) tai C (C# A). Poan PC cét dudng tron tai diém tht hai D. Tia
AD cit PB tai E.
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a. Chimg minh AEAB ~ AEBD.
b. Chirng minh AE la trung tuyén cta APAB. B

HD: a) AEAB ~ AEBD (g.g) vi: BEA chung E
EAB = EBD (g6c ndi tiép va goc tao boi tia tiép tuyén...) p 0

EB_ED L pm—gAED () D C
EA EB

* EPD= PCA (s 1.t); EAP = PCA (g6c ndi tiép va goc tao boi tia tiép tuyén...) A
— EPD= EAP PEA chung = AEPD ~ AEAP (g.g)

= % = % = EP2=EA.ED (2)Tir 1 & 2 = EB?=EP? = EB=EP = AE la trung tuyén A PAB.

Biai47: Cho AABC vudng & A. Lay trén canh AC mét diém D. Dung CE vudng goc BD.
a. Chirng minh AABD ~ AECD.
b. Chung minh tir gidc ABCE la tr giac ndi ti€p. i
c¢. Chung minh FD vudng géc BC, trong do F 1a giao diém ctia BA va CE.
d. Cho ABC = 60% BC = 2a; AD = a. Tinh AC; dudng cao AH ciia AABC va ban kinh dudng tron

ngoai tiép tir gidc ADEF. C
HD: a) AABD ~ AECD (g.g) )

b) tir giac ABCE la ttr giac ndi tiép (Qui tich cung chira goc 90°) E K

¢) Chirng minh D la tryc tam A CBF.
— NE) D 2a

d) AC = BC.sin ABC = 2a.sin60° =2a == a3 . H
— | 60

AB =BC.cos ABC = 2a.cos60° =2a. — =a
2 F A B
AH = AB.sin ABC = a.sin60° = a g . A FKB vudng tai K , c6 ABC = 60°= BFK = 30°
— AD = FD.sin BFK = AD = FD.sin30" — a=FD.0,5 = FD=a:0,5=2a.

Bai 48: Cho AABC vudng (ABC = 90°; BC > BA) ndi tiép trong dudng tron dudng kinh AC. Ké day cung
BD vuéng goc AC. H 1a giao diém AC va BD. Trén HC lay diém E sao cho E doi xtimg voi A qua H. Buong
tron duong kinh EC cat BC tai I (I C).

B
, .. CI CE
a. Chung minh — =——
CB CA
b. Chirg minh D; E; I thang hang. I
c. Chung minh HI 1a mdt tiép tuyén cua dudong tron duong kinh EC.
HD; a) AB // EI (cung L BC) A H C

- Q:S—E (@/li Ta-1ét) OE O

CB
b) chirng minh ABED la hinh thoi = DE // AB ma EI //AB
= D, E, I cuing nam trén dudng thang di qua E // AB
= D, E, I thang hang. D
¢) EIO' = IEO' (Vi A EO’l can ; O’ = O’E = R(0?)
[EO' = HED (d/d) ; ABID vudng ; H 14 trung tuyén = AHID can = HIE= HDI
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Ma HDI + HED =90° = dpem.

Bai 49: Cho dudng tron (O; R) va mot duong thang (d) ¢6 dinh khong cat (O; R). Ha OH L (d) (H e d). M
12 mot diém thay doi trén (d) (M= H). Tir M ké 2 tiép tuyén MP va MQ (P, Q 1a tiép diém) vé6i (O; R). Day
cung PQ cat OH ¢ I; cat OM & K.

a. Chung minh 5 diém O, Q, H, M, P cung nam trén 1 duong tron.

b. Chung minh [H.IO = 1Q.IP P
c. Gia sur m = 60°. Tinh ti s6 dién tich 2 tam giac: AMPQva AOPQ.
HD:a)5 diém 0, Q, H, M, P cung nam trén 1 duong tron K 0

(Dua vao qui tich cung chira goc 90°) M

b) A OIP ~ A QIH (z.8) = 2 =12 — 110 = 1Q.IP I
IP IH 9
¢) Av MKQ ¢6 : MK = KQ.tg MQK = KQ.tg60° = %f = # . 0
—— P P
Av OKQ cb: OK =KQ.tgOQK =KQ.tg30° = KQ.? - TQg - QTﬁ
Swo _ PQY3 PQV3 _,
Sope 2 6

Bai 50: Cho nura dudng tron (O), duong kinh AB=2R. Trén tia 601 cua tia AB lay diém E (E= A). Th E,
A, B ké céc tiép tuyén voi nira dudng tron. Tiép tuyén ké tir E cit hai tiép tuyén ké tir A va B theo tht tyr
tai C va D.
a. Goi M 1a tiép diém cua tiép tuyén ké tir E t¢i nira dudng tron. Chimg minh tir gidc ACMO ndi tiép
duoc trong mdt dudong tron.
DM CM

b. Chiing minh AEAC ~ AEBD, tir 6 suy ra —=—— D
DE CE
c. Goi N 1a giao diém ctia AD va BC. Chimg minh MN // BD. 1
d. Ching minh: EA? = EC.EM - EA.AO. M
e. bat AOC = o. Tinh theo R va o cac doan AC va BD. C
Chting to rang tich AC.BD chi phu thudc gia tri ciia R, N
khong phu thude vao a. 23
HD:a) ACMO noi tiép (Dwa vao qui tich cung chira goc 90°) 1 04 B
b) AC//BD (cung L EB) =AEAC ~ AEBD E A
= B :£ (1)ma AC = CM ; BD = MD (T/c hai tiép tuyén cit nhau) = CE :% 2)= DM _M
DE BD DE DE CE
c) AC//BD (cmt) =ANAC ~ANBD = NC_ £(3) Tul;2;3 = NC_ CM = MN//BD
NB NB DM
d 0,=0,; 0,=0, ma O,+0,+ 0O,+ O4= 180° = 02+ O3 =90% O,+ D,=90°(...)
—~ D= 0,=0, =a.Viy:DB=22 - R 1.5 c6: AC= 0A.tga = R.tga = AC.DB = R.tga. ——
tga tga tga

= AC.DB = R? (Bpcm)

Bai 51: Cho AABC c¢6 3 goc nhon. Goi H 1a giao diém cua 3 duong cao AAi; BBi; CCi. )
a. Chung minh tr gidc HA1BCi ni ti€p dugc trong duong tron. Xac dinh tdm I cua dudng tron ay.
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b. Chimg minh A A 1a phén gidc cuia B/A/C, .

c. Goi J 1a trung diém ctia AC. Chimg minh 1J 13 trung truc cia A;C. A

d. Trén doan HC 13y 1 diém M sao cho 1\1&—1; 1

3
So sanh dién tich cua 2 tam giac: AHAC va AHJM. Bi
HD: a) HA|BCi ndi ti€p (qui tich cung chira goc 90°) G
Tam I 1a trung diém BH. H
b) C/m: HA C, = HBC, ; HAB,= HCB, ;

HCB. — HAC. K

HBC, = HCB, = HAC, = HA B, = dpem. I
c) [Ai=1Ci=Ry;JA=JA=AC/2 ...
= 1J 1a trung truc cua AC. B A

d) Sum = %HM.JK; Suac = %HC.ACl

HC.AC, . MH

HC HM+MC MC AC,
= SuHac: Sum = ma = = =

1+ =1+3=4;
HM JK

1, =2 (JK// AC,
HMJK MC 3 HM HM

= Suac:Sum=38

Bai 52: Cho diém C c6 dinh trén mot dudng thiang xy. Dung nira dudng thang Cz vudng goc voi xy va
lay trén d6 2 diém c6 dinh A, B (A & giita C va B). M 1a mot diém di dong trén xy. Pudng vudng goc voi
AM tai A va véi BM tai B cét nhau tai P.

a. Ching minh tr giac MABP ndi tiép dugc va tdm O cta dudng tron nay nam trén mot duong thang

c¢b dinh di qua diém giita L ctia AB.
b. Ké PI L Cz. Chang minh I 1a mot diém ¢ dinh.
c. BM va AP cit nhau & H; BP va AM cit nhau ¢ K. Ching minh raing KH 1 PM.
d. Cho N 1a trung diém cua KH. Chiing minh cac diém N; L; O thiang hang.

HD: a) MABP noi tiép d/tron d/k MP.(qui tich cung chira goc 90°...) V4
OA = OB =R(9) = O thudc dudng trung truc AB di qua L I------ P
1a trung diém AB...
b) IP // CM (L Cz) = MPIC la hinh thang. = IL = LC khong d6i B
vi A,B,C ¢b dinh. = I ¢6 dinh. H
c)PA L KM ;PK 1 MB = H la tryc tam A PKM N O
= KH LPM K L
d) AHBK noi tiep d/tron d/k KH (qui tich cung chtra goc...)
= N 1a tdm d/tron ngoai tiép ... = NE =NA = Rpy A
= N thudc duong trung truc AB
= O,L,N thiang hang. X C M y

Bai 53: Cho ntra dudng tron (O) dudng kinh AB va K 13 diém chinh giita cta 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 voi KM.
Goi Q 1a giao diém cua cac duong thing AP, BM.

a. So sanh hai tam gidc: AAKN va ABKM.

b. Chiing minh: AKMN vudng can.

c. Tt giac ANKP 1a hinh gi? Vi sao?

HD: a) A AKN = A BKM(c.g.c) U
b) HS tu ¢/m. A KMN vuéng cén. K
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