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11k

Bai 1

Cho duong tron (O; R) duong kinh AB, lay C' trén duong tron sao cho CB = R. Goi CH 1a duong
cao cua tam giac ABC.

a

b

C

Tinh cac goc cia tam giac ABC.

Chiing minh CH? = AC - BC - sin A - cos A.

Ké HD 1. CAva HE 1 CB. Chiing minh t& giac CDH E 1a hinh ch@ nhat va tit giac ADEB
noi tiép duge duong tron.

Chiing minh OC L DE.

Duong thing DE cit dudng tron (O) tai M vai N (M thuoc cung AC). Chiing minh CM? =
CD.CA suy ra tam giac CM H can.

Tinh do dai doan théng C'M theo R.

Vé duong kinh C'F ctia duong tron (O). Goi I 1a tam dudng tron ngoai tiép tam giac AMD.
Chting minh M, I, F thing hang.

Goi K 1a giao diém C'F va DE. Chitng minh CK - CF = CD - CA.

Tinh CK va DK theo R.

Chiing minh CHEK = CFH.

(& HMO% Q/(UZ /ZOQC dzfé JO

Ta c6 AOBC déu. Suy ra B = 60°, C' = 90° va A = 30°.

CH? = AH.BH = AC - BC -sin A - cos A.

T D=F=C =90° suy ra CDHFE la hinh chit nhat.

HAD = CHD = CED.

Do d6, ADEB nai tiép duong tron.

Tit CED = CAO = ACO.

Duong thing DE cit dudng tron (O) tai M vai N (M thuoc cung AC). Chiing minh CM? =
CD.CA suy ra tam giac CM H céan.
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Xét 2 tam glac CDM Va CMA c6C chung

Mat khac, CAM = —deC —stN DMC.

Suy ra, ACDM v C’MA

Do d6, CM? = CD.CA = CH?.

Do CAM = DMC nén MC la tiép tuyén ctia duong tron ngoai tiép AMAD.

Suy ra MI 1 MC.

Mat khac, CF 1a duong kinh ctia duong tron ngoai tiecp AMFC. Suy ra MF 1. MC.
CM = AH = Rsin60° = R¥-

h Xét 2 tam giac CDK va CFA ¢6 C chung.

J

k.

Mat khac, CAF = DKC = 90°.

Suy ra, ACDK «»» CFA.

Do d6, CK.CF = CD.CA.

Ta c6 CA = RV3.

Suy ra CD.CA = CH? = 3R?* hay CD =
CK =CD = 2R.

CK.CF =CD.CA= CH?. Suy ra ACHK v» CKH hay CHEK = CF1I.

R.

1
4

Bai 2

Cho tam giac ABC nhon ¢6 AB < AC, BC = 2a (a > 0 cho trudc ) va BAC = 60°. Ve dudng tron
tam O, duong kinh BC cit AB, AC tai F va E.

a

b

.

5 0B = O

Tinh s6 do cung nho EF.

Tinh theo a do dai day va do dai cung nhd E'F.

BE cét C'F tai H. Chiing minh AH vuong goc véi BC' (tai D) va AF.AB = AE.AC.
Chiing minh t giac AFHE nai tiép. Xac dinh tam I duong tron ngoai tiép ti giac.
Chitng minh IE, ['F 1a tiép tuyén duong tron (O).

Ching minh BF - BA= BD - BC. Tinh BF - BA+ CFE - C'A theo a.

IC cat duong tron (O) tai P. Ching minh IP.JC = I E?.

Goi K la giao diém AD va EF. Ching minh IP.JC = IK.ID suy ra tt giac K PCD noi tiép
duge duong tron.

Chitng minh B, K, P thang hang, suy ra K 1a tryc tam tam giac 1 BC.

AD cat duong tron (O) tai M va N (M nam gitta A va D) Chiing minh DH.DA = MN2
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[} Hmf% din /(0,(20 dip 6.

BAC = % (sd@?Y — sdE?’). Suy ra sdEF = 60°.

a
b AOFE déu. Suy ra EF = a.

H la truc tam AABC suy ra AH L BC.
d NAEB ww ANAFC.

Hodc AF.AB = AH.AD = AE.EC.

e AFHE noi tiép duong tron dusng kinh AH.

£ TEF = EFI = 1(180° — FIE) = 30°.

¢ BF.BA— BH.BE — BD.BC hoic ACDF noi tiép.
BF.BA+ CE.CA= BD.BC + CB.CD = 4a?.

h IC cit duong tron (O) tai P. Ching minh [P.JC = [ E?.
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Ta c6 IEP = ECP = sdPE.
Suy ra AIEP v»» AICE.
i Tt giac HDCOE noi tiép nén EDH = ECF = 30° = [EK.
Suy ra AIEK v» AIDE.
Do do, IK.ID = IE? =1P.IC.

j Ching minh B, K, P thing hang, suy ra K la truc tam tam giac IBC.

KPC = KDC = 90°.
Suy ra KP 1 CP.
Mat khac, BP L CP.

k AD cit dwong tron (O) tai M va N (M nim giita A va D) Chiing minh DH.DA = MN°,
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Taco DH.DA = =DI?—-IE*=DI?-0I’+0FE? = —-DO?>+0M? =

DM?.
Bai 3

(DI —IH)(DI — MA)

Cho duodng tron (O; R) va day BC sao cho BOC = 120°, A la diém trén cung 16n BC' sao cho
AOB = 90°. Goi AD la dudng cao cua tam giac ABC. Ké duong kinh AK cta dusng tron (O)

a

b

o

5 R - O

Chitng minh tt giac AODB noi tiép va DO // KC.

Ching minh AB - AC = AK - AD.

Ké BE L AC (F thuoc AC). BE cat AD va duong tron (O) tai H va N. Tinh theo R do dai
cac doan thang AE, BE suy ra do dai doan thing AC.

CH ciat AB tai F. Tinh EHF va chiing minh ti gidc BHOC noi tiép.

AD cit dudng tron (O) tai diém thit hai M. Ching minh ti giac BCK M 1a hinh thang can.
Chiing minh M va H déi xiing v6i nhau qua BC.

Chtng minh DE//MN.

Chiing minh C' 14 tam duong tron ngoai tiép AHMN.

CF cat duong tron (O) tai diém thit hai P. Chting minh AMNP «v» ADEF.

Ching minh Saynp = 4Saper (Saanp; Saper 1a dién tich cac tam giac MNP va DEF).

‘3 HLI’()HJC [/(UZ /Z()[Z( L?ZQ/J Y()
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Do ABDO noi tiép nén ODC = OAB = KCB.

Ta c6 CAK = DOB = 90° — KOD.

Suy ra ABDA v» AKCA.

BO = OA = R do ABOA vuong can. Suy ra AB = v/2R. Tam giéc vuong BEA ¢6 A = 60°.
Do d6, AE = LAB = 2R,

Tam giac BEC vudng can nén CE = BE = ‘/7§AB = gR.

Tt giac AEHF ¢6 F = E = 90° vi EAF = 60°. Suy ra FHE = 120°. Do FHE = BHC =
120° = BOC nén BHOC nai tiép.
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AD cit dudng tron (O) tai diém thit hai M. Chiing minh ti& gidc BCK M 1a hinh thang can
MK, DC cung song song v6i M A.
f Do MK //BC nén sdBM = sdCK
Do d6, MBD = KCB = HBC.
ABN = ADE = AMN.
MC =CH =CN.
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i CF cat duong tron (O) tai diém thtt hai P. Chitng minh AMNP »»> ADEF.

Chiing minh P va N lan lugt déi xitng véi H qua AB va AC. Suy ra F'D la duong trung binh
ANHMP.

j  Ching minh Saynp = 4Saper (Saane; Saper 1a dién tich cac tam giac MNP va DEF).
Hai AMNP, ADEF dong dang ti s6 2 nén Saynp = 4SAper-

X Baid

Cho tam giac ABC vuong tai A, AC' = 2a, BC' = 4a, a > 0. Duong tron tam O duong kinh AB

cat BC va OC lan lugt tai D va I. K& AH vuong goc v6i OC tai H, AH cat BC tai M va AH cat
duong tron (O) tai diém tht hai E.

a Tinh cac goc cia tam giac ABC.
b Tinh theo a do dai cac doan thing AB, BD va do dai cung AID.
¢ Chiing minh ti giac ACDH noi tiép va CHD = ABC.

d Ching minh CFE 1a tiép tuyén ctia duong tron (O).

Chiing minh CA?2 =CD-CB = CH - CO.

o}

Chiing minh AOHB v» AOBC va HE la phan giac DHB.

Goi K la trung diém BD,OK cat AE tai S. Chitng minh MK.MC = MH.MS.
Chiing minh MK.MC = MD.MB.

i Chiing minh SB la tiép tuyén ciia duong tron (O).

j Chiing minh t giac OK EA noi tiép.

f= I
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Bai 5

Cho dudng tron (O; R) va day BC khong qua O, A la diém trén cung 16n BC sao cho AB < AC.
Tiép tuyén tai A ctia (O) cat BC tai S. Goi I 1a trung diem BC. Tia OI cit dudng tron (O) tai
D, AD cit BC tai E

Chiing minh BD = C'D va AD 1a phan gidc BAC.

Ching minh SA? = SB.SC.

Chiing minh EB - SC = EC - SB.

Chitng minh ASAFE can va SE? = SB - SC.

Vé day cung AF vuong goc v6i AO tai H. Chiing minh SF 1a tiép tuyén ctia dudng tron (O)
va tid gidc SAOF noi tiép.

Ké dusng kinh DOM ctia duong tron (O), SM cat dudng tron (O) tai diém thit hai N. Chiing
minh SN.SM = SB.SC = SH.50.

Chiing minh SEN = SME suy ra SE 1a tiép tuyén dudng tron ngoai tiép tam giac EMN.
AF cat BC tai K. Chiing minh ASNK v» ASIM.

Chitng minh D, N, K thing hang.

Trong trudsng hop BAC = 60°. Chitng minh I 1a trung diém OD. Tinh DK.DN theo R.

Bai 6

Cho dudng tron (O; R) va diéem A sao cho OA = 2R. Ké hai tiép tuyén AB va AC véi (O) (B,C la
cac tiép diém). Tia OA cat BC va cung nhé BC tai H va I.

a

b

(¢}

-,

= 0

J
k

*

Chiing minh ti gidac ABOC nai tiép va AABC deu.

Chitng minh AO 1L BC va H la trung diéem BC.

Chitng minh I 13 tam dudng tron noi tiep AABC.

Ching minh t@ giac OBIC' 1a hinh thoi.

Vé cat tuyén AEF v6i (O) (E nam gitta AF, AEF khong qua O va AEF cung thuoc nita mit
phing bs 14 AO c6 chita AC). Chitng minh AB? = AH.AO = AE.AF.

Chiing minh t gidac OHEF noi tiép duge duong tron.

Chitng minh AHE = OHF suy ra HC' la phan giac EHF.

Goi K la giao diém BC va EF. Chtng minh AF - KE = AE - KF.

Chiing minh AEH = AOF suy ra E'I la phan giac AEH.

Goi D la trung diém EF. Chting minh 5 diém A, B, O, D, C thuoc mot duong tron.
Tia CD cat duong tron (O) tai diém M. Ching minh BM //EF.

Bai 7

Cho tam giac nhon ABC (AB < AC) noi tiép dudng tron (O; R) ¢6 cac dudng cao 1a AD, BE,CF
(truc tam H)

a

b

Chitng minh t gidac BFEC noi tiép, xac dinh tam M ctia dudng tron ngoai tiép ti giac.
Duong kinh AK ctia dudng tron (O) cat EF tai I. Chiing minh AKC = A/E\F, suy ra AAIFE
vuong.

Ching minh IE.AD = AI.DB.

Ching minh t@ giac BHCK 1a hinh binh hanh, suy ra AH = 20M.

Tinh theo R do dai doan AH néu BAC = 60°.
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Chitng minh rang AB.CK = AK.DB, suy ra AB.CK + AC - BK = AK - BC.

Goi G 1a trong tam tam giac ABC. Chting minh H, G, O thang hang.

Goi S 1a giao diem EF va BC. Chitng minh SF.SE = SB.SC.

SA cit dusng tron (O) tai diém thit hai N. Ching minh SN.SA = SF.SE, suy ra tit giac
ANFE noi tiép.

Chitng minh N, H, K thang hang.

Bai 8

Cho duong tron (O; R) va diém A sao cho OA = 3R. V& céc tiép tuyén AB va AC véi (O) (B, C
la cac tiép diém

a

b

C

(0]

5 R s

sk

Ching minh t& giac ABOC noi tiép vi AO vuong goc véi BC tai trung diém H cta BC.
Tinh theo R do dai cac doan thang AB, AH va OH.

Tia OA cat duong tron (O) tai I. Chiing minh I 13 tam duong tron noi tiép tam giac ABC.
Vé cat tuyén AM N véi dusng tron (O) (AM N khong qua O, AN va AC thudc nita mat phang
bo 1a OA va M nam gitta A va N). Vé day BE//AN.AN cit EC va BC tai F va K. Chiing
minh tit gidc ABFC noi tiép.

Chitng minh F la trung diém MN.

Ching minh KB- KC=KM -KN =KF - KA.

Ching minh AK - AF = AM - AN.

Tinh theo R do dai cac doan thing AM va AN trong trudng hop MN = R+v/3.

V6i MN = Rv/3. Tinh AF, AK theo R.

Vé duong kinh PQ qua F (P thuoc cung nhé BE), QK cat dudng tron (O) tai diém thit hai
D. Chitng minh A, D, P thang hang.

Bai 9

Cho tam giac ABC nhon noi tiép duong tron (O; R). Cac duong cao AD, BE, CF clia tam giac
ABC céat nhau tai H. BE,CF cit (O) tai diém thit hai lan lugt 13 M, N. Goi I 1 trung diém ctia
BC va AK la dudng kinh ctia (O). Dudng tron tam O dudng kinh AH cit (O) tai diém thi hai U.
Chiing minh rang:

a

b

5 R - 0O

e

AF -AB=AF-AC, BD-BC =BF -BA, CD.CB =CE.CA.
DC-DB=DH-DA, FEFA-EC=FH-EB, FAFB=FHFC.
BH-BE+ CH -CF = BC?.

H déi xing véi M qua AC va d6i xiing v6i N qua AB.

EF song song v6i M N.

AO vuong goéc véi EF.

T giac BHCK la hinh binh hanh.

Ba diém U, H, I thang hang.

Cac duong thang AU, EF, BC dong quy tai G.

H la tam duong tron noi tiép tam giac

Tt giac DIEF nai tiép.

BG.CD = CG.BD.

Goi P, @ lan lugt 1a hinh chiéu ctia D trén BH, CH. Chiing minh PQ song song v6i EF.
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n [F 1a tiép tuyén ctia dudng tron ngoai tiép tam giac HEF.

o Goi X la diém déi xting v6i K qua B. Chiing minh X thudc duong tron ngoai tiép tam giac
AHB.

p Goi Y la diém déi xting v6i K qua C. Ching minh H 1a trung diém ctia XY

3 Bai10
Cho dudng tron (O; R) v mot day BC ¢6 dinh ctia (O). Diém A chuyén dong trén cung 16n BC
sao cho tam giac ABC nhon. Céac duong cao AD, BE,CF cat nhau tai H.

a Chiing minh AH c6 do dai khong doi. (C6 thé héi cach khac nhu: Chitng minh duong tron

ngoai tiép tam gidc AEF, HEF c6 ban kinh hodc chu vi khong ddi).

b Ching minh H chuyén dong trén cung tron c6 dinh.

¢ Gid sit 45° < BAC < 90°. Tim vi trf diém A dé tam gisc AEH c6 dien tich 16n nhét.

d Tim vi trf diém A dé tam gidc HBC c6 dién tich 16n nhat.

e Tim vi tri diém A dé tam giac dé tam gidc DEF c6 chu vi 1én nhat.

f Goi G la giao diém ctia AT va OH. Khi A di chuyén trén cung 16n BC' thi G chuyén dong trén
duong nao?

%k Baill
Cho dudng tron (O) va diém M nam ngoai (O). Tit M ké hai tiép tuyén M A, M B t6i (O) (A, B la
tiép diem). Qua M ké cat tuyén MNP(MN < MP) dén (O). Goi K la trung diém ctia N P.
a Chiing minh réng cac diém M, A, K, O, B cing thuoc mot dudng tron.
b Chiing minh tia KM la phan giac ctia goc AKB.
¢ Goi Q la giao diém thit hai ctia duong thang BK vé6i dusng tron (O). Chiing minh ring
AQ//NP.
d Goi H la giao diém ciia AB va MO. Chiing minh ring: MA? = MH.MO = MN.MP=
MO?* — R?
e Chitng minh ring bén diém N, H, O, P ciing thuoc mot dusng tron. (c6 thé khang dinh ti gidc
NHOP noi tiép)
f Goi F la giao diém ctia AB va KO.Chiing minh réng: AB? = 4. HE.HF. (F la giao diém clia
AB va NP).
g Chitng minh ring K EM H la t1t giac noi tiép. Tit d6 chimg té ring OK.OF khong doi.
Tim vi tri ctia cat tuyén MNP dé dien tich tam gidc M QP dat gia tri 16n nhat.
i Chitng minh ring: KF vi KF lan lugt la phan gidc trong v phan gidc ngoii ciia goc AK B.
T d6 suy ra: AE.BF = AF.BE.
j Chiing minh khi cat tuyén M N P thay doi thi trong tam G clia tam giac NAP luén chay trén
mot duong tron c6 dinh.
k Gidsit MO = 2R. Tinh dién tich hinh quat giéi han bdi hai ban kinh OA, OB va cung nho AB.

J  Bail2

Cho AABC' ¢6 3 goe nhon ndi tiép dudng tron (O), cac duong cao AD, BE, C'F cit nhau tai H va
lan lugt cat duong tron (O) tai M, N, P. Chitng minh rang:
a Boén diém B, E, F,C cing nim trén mot dudng tron, ti giac AEDB noi tiép.

b AE.AC = AF.AB;
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¢ BC la phan giac ciua @, tir d6 suy ra H va M d6i xting nhau qua BC;

d PN//EF;

AO L EF,

Goi I 1a trung diém ctia BC, K la diém dbi xiing v6i H qua I. Chting minh ring K € (O);

(0]

-y

g Cac duong tron ngoai tiép cac tam giac AH B, tam giac BHC va tam giac AHC' c¢6 ban kinh
bang nhau.
h H I3 tam dudng tron noi tiecp AEFD;
i Tt giac BMKC la hinh thang can;
j Khi A chuyén dong trén cung 16n BC va AABC nhon thi:
i) Dién tich hinh tron ngoai tiép AAEF khong doi;
ii) (Tim quy tich diém H) thay bang: diém H chay trén dudng tron nio
iii) Tam dudng tron ngoai tiécp AAHC chay trén mot dudng tron ¢ dinh.
k Khi BAC = 60° thi bén diém B, H,O,C cung thudoc mot dudng tron;
1 Khi BAC = 30° tinh dién tich hinh quat tron giéi han béi hai ban kinh OC, OB va cung nho
BC;
m % < 2;
n Al cit OH tai G, chitng minh G 1a trong tam ciia AABC;
o Tim diéu kien ring buoc ctia B va C dé OH //BC;

J Bail3

Cho duong tron (O; R) vé hai dudng kinh AB va C'D vudng géc v6i nhau. Diém M di dong trén
cung nhé BC, AM cat CD, CB lan lugt tai N va E. Ké CH L AM tai H. Tia CM cat tia AB &
S, MD cat AB 6 F, CF cat (O) 6 K (K # C). Chiing minh rang:
Chiing minh rang SM.SC = SA.SB;
Chitng minh rang BE.BC = BF.BA.
¢ Khi M chuyén dong trén cung nho BC
d Chiing minh ring AN.AM khong doi;
e Chitng minh rang CM.C'S khong doi.
f Ching minh cac ti gidc OHCA; DOMS; MEFB nai tiép. Tt d6 chitng minh tam duong
tron ngoai tiép AOM S chay trén mot dudng thing b dinh.
g Ching minh OH // DM va tia OH la phan giac cua goc COM.
Chting minh ring v2EF = EB.
i Xac dinh vi trf ctia M dé H la tam dudng tron ngoai tiép AOMC.
j Chiing minh ring AM.AE + BE.BC khong doi.
k Chtng minh ring tam duong tron noi tiép ACFM luon ndm trén dudng thang ¢ dinh khi
M di chuyén tren cung nhé BC. (la doan BC)
1 Chitng minh rang C'B 1a tiép tuyén ctia duong tron ngoai tiép AMBS.
m Chiing minh ring D, K, S thang hang.
n Chiing minh réng FB.AS = AF.BS.
o Ké MQ L AB tai Q, xac dinh vi trf ciia M trén cung nhé BC' dé QN L AM.
p Goi O la tam dudng tron noi tiéep AM AB. Tinh ban kinh duong tron ngoai tiép AAO'B.
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Chiting minh ring Sanpp khong doi.
X4c dinh vi trf ctia M dé Sogar dat gid tri 16n nhat.
Xac dinh vi trf ctia M dé chu vi AOMQ dat gia tri 16n nhat.

Bai 14

Cho nita dudng tron (O; R) duong kinh AB. Trén cling mot nita mat phang bo 14 AB, dung cac tia
tiép tuyén Az, By clia nita dudng tron. Lay mot diém M trén nita dudng tron (O; R) (M khac A
va B). Tiép tuyén tai M cta (O; R) cét tia Az, By lan lugt tai C' va D.

1

0w N O O k= W N

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

Chiing minh ti gidc OACM noi tiép.

Chitng minh bén diém D, M, O, B ciing nam trén mot duong tron.

Chtng minh AC'+ BD = CD.

Ching minh ACOD la tam giéc vuong.

Chting minh tich AC.BD khong thay ddi khi diém M di chuyén trén nita dudng tron (O; R).
Goi FE la giao diém ctia AM va OC, F la giao diém ctia BM va OD. Chitng minh EF = R.
Mbi tit gide sau day la hinh gi, vi sao: OBMC, OAEF.

Goi G 1a truc tam ctia AACM. Chitng minh khi M di chuyén trén nita duong tron (O; R) thi
G luon chay trén mot duong tron c6 dinh.

Chitng minh bén diém C, D, E, F ciing thudoc mot duong tron.

Chitng minh AB 1a tiép tuyén clia duong tron ngoai tiep ACOD.

Goi N la giao diém ctia AD va BC. Chitng minh MN 1 AB.

Goi H la giao diém ctia M N va AB. Chting minh N la trung diém ctia M H.

(Cach tiép can khac v6i mo hinh ctia cau 11) va 12) Ké MH L AB tai H. Goi N la trung
diém ctia M H. Chitng minh AD va BC cung di qua N.

Chitng minh ba diém E, N, F thing hang.

Ching minh dudng tron ngoai tiép AHEF luon di qua mot diém cb dinh.

Ching minh E, F', O, H 14 bén dinh ctia mot hinh thang can.

Goi P la giao diém clia tia Az va tia BM, Q 1a giao diém ciia tia By va tia AM. Chitng minh
C la trung diém ctia AP va D la trung diém ctia BQ.

Chitng minh tich AP.BQ khong thay doi khi diém M di chuyén trén nita duong tron (O; R).
Ching minh AOAP v» ADBA va AOBQ v» ACAB.

Ching minh AD L OP va BC 1 0Q.

Cho biét AM = R. Tinh theo R dién tich cic tam giac sau: AAM B, ACOD, NACM.

Cho biét OD = 2R. Tinh do dai cac doan thang BD, AM, CD theo R.

Cho biét ABC = 30°. Tinh do dai céc doan thing AC, AM, CD theo R.

Tim vi trf ctia diem M trén nita dusng tron (O; R) dé chu vi tt gidc ABDC nho nhat.

Tim vi trf ctia diém M trén nita dudng tron (O; R) dé dien tich tt giac ABDC nho nhat.

)

(O; R)
Tim vi trf ctia diem M trén nita dudng tron (O; R) dé chu vi tam gidc COD nho nhét.
Tim vi trf ctia diém M trén nita dudng tron (O; R) dé chu vi tam giac AM B 16n nhat.

I
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A

28
29
30
31

32

33

*

Tim vi tri ctia diém M trén nita duong tron dién tich tam giac AM B 16n nhat.

Y

Tim vi tri ctia diém M trén nita duong tron (O;

é dien tich tam giac OM H 1én nhat.

Y

R) dé
R) dé chu vi tam gidc OM H 16n nhat.
R) d
Tim vi trf clia diém M trén nita dudng tron R) dé tong AC + 3BD dat gia tri nhé nhat.

Y

(O;
(O;

Tim vi trf ctia diém M trén nita dudng tron (O;
(O;
(

Tim vi trf clia diém M trén nita dudong tron (O; R) dé ban kinh dudng tron ngoai tiép tit gidc
CDFE dat gia tri nho nhat.
Goi T 1a giao diém ctia OC vé6i ntta dudng tron (O; R), K 1a giao diém ctia BT va Ax. Xac

dinh vi trf clia diém M trén nita dudng tron (O; R) dé MEKA = 90°.

Bai 15

Cho dudng tron (O) duong kinh AB = 2R. Lay diém E, thuoc (O) sao cho AE < EB, diém F
thudoc cung nhé BE (F khac B va E). Goi C la giao diém ctia AE va BF, H la giao diém ctia AF
va BE, D la giao diém ctia CH va AB.

1

b (=2 S S R U V)

10
11

12

13

14

15
16

17

18
19

20

21

Chiing minh ti giac CEHF noi tiép.

Chiing minh t& giac CEDB noi tiép.

Chiing minh bén diém A, D, F, C cung thuoc mot dudng tron.

Ching minh CE.CA = CF.CB.

Chting minh tam gidc CAB dong dang véi tam giac CFE.

Ching minh: AF.FH =CF.FB; CD.DH = AD.DB.

Chting minh riang khi cac diem E, F di chuyén trén (O) thi tong BH.BE + AE.AC khong
thay doi.

Chitng minh ring khi cic diém E, F di chuyén trén (O) thi dudng tron ngoai tiép ADEF
luon di qua mot diém cb dinh.

Chiting minh H 1& tam dudng tron noi tiep ADEF.

Goi G 1a giao diém ctia EF va CD. Chitng minh CD.HG = CG.HD.

Goi I 1a tam dudng tron ngoai tiép tit giac CEHF. Ching minh [E 13 tiép tuyén cia (O).
Chting minh céc tiép tuyén tai E va tai F ctia (O) cit nhau tai mot diém nam trén duong
thang CH.

Ching minh O L EF.

Goi K 1a giao diém ctia CH va (O). Chitng minh BK? = BH.BE va BK la tiép tuyén ciia
duong tron ngoai tiécp AKHE.

Chitng minh BK? = BF.BC va BK la tiép tuyén ctia duong tron ngoai tiép AKFC.

Goi O’ 1a giao diém ctia EF va AB. Ching minh O'K 1a tiép tuyén ctia (O).

Goi O' 1a giao diém ctia AB va tiép tuyén tai K ctia (O). Chitng minh ba diém O, E, F thang
hang.

Goi @ 1a giao diém thit hai ctia dudng thing DF vé6i (O). Chitng minh DQ = DE.

Trén tia d6i ctia tia DF lay diém @ sao cho DQ = DE. Ching minh diém @ nam trén (O).
Goi M la giao diém thit hai ctia ED va (O). Goi N, P lan lugt 1a hinh chiéu ctia M trén hai
duong thing FA va EB. Chiing minh ba duong thing AB, MF, NP dong quy.

Cho AE = R. Xac dinh vi trf ctia diém F trén cung nhé BE sao cho chu vi tt gidc AEFB
16n nhat.
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y

22

23

24

25
26
27

28

*

Goi S, T lan lugt 1a hinh chiéu ctia A, B trén dudng thang EF. Chting minh ST = ED + DF.

Goi L la tam dudong tron ngoai tiép tam giac ACH. Chitng minh ring khi diém E c6 dinh,
diém F di dong trén cung nhé BE thi diém L luén nim trén mot dudng thing c¢d dinh.
Cho ABE = 30°, tinh theo ban kinh R:
i) do dai cung nho AE.
ii) dién tich tam gidc AEB.
iii) hinh vién phan giéi han béi day AFE va cung nho AFE.
Cho AF = EF = R. Tt gidc AEF B la hinh gi? Tinh dién tich tit giac AEFB.
Cho R = 5cm va ACB = 60°. Tinh do dai EF.
Cho EF = R. Tinh do dai CH.

Cho biét CH = R. Chiing minh tanACHB = 2. Tinh ti 86 J2CEE.

S
SacaB

Bai 16

Cho dudng tron duong tron (O), tit diem M nam ngoai (O) ké hai tiép tuyén M A, M B véi (O)
(A, B 1a hai tiép diém). Trén cung nhé AB lay diém N (N khiac A va B). Qua N ké tiép tuyén voi
(O) cat M A, M B lan lugt tai E va F.

0 J O O kW =

10

11

12

13

14

15

16

17

18

19

Chiing minh céc ti gidc MAOB, OAEN la tt giac noi tiép.

Ching minh ME+ EN = MF + FN.

Chting minh chu vi tam giac M EF khong thay doi khi diém N di dong trén cung nho AB.
Khi diém N di dong trén cung nhé AB, chiing minh EOF c6 s6 do khong thay doi.

Cho OM = 2R, tinh s6 do AMB, EOF va chu vi AMEF.

Cho R = 3cm, OM = 2R. Tinh do dai AB va chu vi AMAB.

Cho AMB = 90°. Chiing minh riing 1 (MA+ MB) < EF < £ (MA+ MB).

Goi H la giao diem ctia MO vaAB, L la giao diém thit hai cia NH va (O). Chiing minh M H
la tia phan giac cia NM L.

Duong thing qua O vuong géc véi OM cit MA, MB lan lugt tai C' va D. Chting minh
FOD = OEC va EOC = EFO.

Chting minh ba tam gidc sau dong dang: AOEF, ACEO, ADOF'.

Chiing minh rang CE.DF = OD? = OC? = CTDQ-

Tim vi trf ctia diem N trén cung nhé AB dé (CE + DF) c6 do dai nho nhat.

Tim vi trf clia diém N trén cung nhé AB dé tit giac CDFE c6 chu vi nhé nhat.

Tim vi tri cia diém N trén cung nhdé AB dé tu giac CDFE dién tich nhé nhét.

Tim vi trf clia diém N trén cung nhé AB dé AMEF c6 dién tich 16n nhéat.

Gia st duong tron (O) c¢6 dinh con diém M di dong bén ngoai (O). Xac dinh tat ca cac vi tri
ctia diém M sao cho doan thang MC' c¢6 do dai nhé nhat.

Gia stt dudng tron (O) ¢b dinh con diém M di dong bén ngoai (O). Xac dinh tat ca cac vi trf
ctia diem M sao cho AMCD c6 dién tich nhé nhat.

Goi I va K lan lugt la giao diém ctia OF va OF v6i AB. Ching minh cac dudng thang
FI,EK,ON dong quy.

Chiing minh AI.BK = NE.NF.
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A

20
21

22

23

24

25

*

Tinh ti s6 Z£ khi AMB = 60°.

Tinh ti s6 Z£ khi AMB = 90°.

Chting minh khi diém N di dong trén cung nhé AB thi tam dudng tron ngoai tiép AEOFluon
thuoc mot duong c6 dinh.

Cho AMB = 90°. Tim vi tri diém diém N trén cung nho AB dé AOEF c6 dien tich nhé nhat.
Ké dudng kinh AP, BQ ctia (O). Goi S 1a hinh chiéu ctia O trén M P. Chiing minh PQ, M A
va OS dong quy (tai diem T).

Cho biét AMB 1a goc nhon. Trén doan thang BM lay diem X sao cho BX = AT. Chiing
minh ring AB di qua trung diém cia TX.

Bai 17

Cho dudng tron (O; R), c6 dudng kinh AB = 2R ¢6 dinh. Vé dutng kinh C'D thay doi ctia dudng
tron (O; R) (C khac A, C khac B). Tiép tuyén d ctia dudng tron (O; R) tai B cat cAc duong thang
AC, AD lan luct tai cac diéem E, F.

1
2
3

N O O s

10
11
12
13
14

15

16

17

18

19

Chtng minh t& gidc ACBD la hinh chit nhat.

Tinh AC.AFE theo ban kinh R.

Chting minh rang khi duong kinh CD quay quanh tam O thi hieu S = AC.AE — AD.AF
khong thay doi.

Chitng minh AC.CE + AD.DF = 4R?.

Gia st cho R = 5cm, AC = 8cm, tinh dién tich ti giac CDFE.

Gia st cho Sapcr = 4cm?,Sappr = 9cm?, tinh dién tich tam giac AEF.

Gia sit cho R = 5cm, BAC = 30°, tinh dién tich hinh vién phan giéi han bdéi day BC' va cung
nho BC.

Chting minh bén diém C, D, F, E ciing thudoc mot dudng tron (goi I 1a tam clia dudng tron
do).

Khi duong kinh CD quay quanh tam O va théa man diéu kien dé bai, xac dinh vi tri clia
duong kinh CD dé Saacp = 1Sacore.

Chiing minh EC.EA+ FD.FA > 8R%.

Xac dinh vi trf ctia duong kinh CD dé EC.EA + FD.FA = 8R?.

Goi r 1a ban kinh duong tron noi tiép AAEF. Chting minh % <5<l

Goi K la trung diém ctia EF, ching minh AK 1 CD.

Ké AK 1 CD (K € d), ching minh K la trung diém ctia EF.

Chitng minh rang khi duong kinh CD quay quanh tam O va thoa mén diéu kien dé bai thi
diém I luon thudc mot dudng cb dinh.

Khi duong kinh CD quay quanh tam O va théa man diéu kién dé bai, xac dinh vi trf clia
dudng kinh CD dé AIEF c6 dién tich nhd nhat.

Goi @ la tryc tam ciia AEFD. Chitng minh rang duong kinh C'D quay quanh tam O va thoa
man diéu kién dé bai thi diém Q ludén thudc mot dusng cé dinh.

Khi duong kinh CD quay quanh tam O va théa man diéu kién dé bai, xac dinh vi trf clia
dudng kinh CD dé AAEF c6 dién tich nhé nhat.

Khi duong kinh CD quay quanh tam O va théa man diéu kien dé bai, xac dinh vi tri clia
duong kinh CD dé AACD cé dién tich 16n nhéat.
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20 Qua A ké duong thang vuong goc véi AK cat duong thing d tai J. Goi S la trung diém ctia
J B, chitng minh bén diéem D, O, C, S thing hang.

21 Goi M la trung diém ctia BE. Dudng thang vuong géc véi OM tai O cit EF tai N. Chiing
minh N 13 trung diém ctia FB va CM // DN.

22 Goi M la trung diém ctia BE, N la trung diém ctia FB. Chitng minh OM L ON.

23 Khi duong kinh CD quay quanh tam O va thoéa man dieu kién dé bai, xac dinh vi trf cia
duong kinh CD dé AAMN c6 dién tich nhé nhat.

24 Khi duong kinh CD quay quanh tam O va thoéa méan diéu kien dé bai, xac dinh vi trf cia
dudng kinh CD dé ti gidc CMND c6 dién tich nhoé nhét.

25 Khi duong kinh CD quay quanh tam O va théa man diéu kien dé bai, xac dinh vi tri cia
dudng kinh C'D dé chu vi tit gide CM N D nhd nhat.

26 Goi H la truc tam cia AAMN. Ching minh H 1 trung diém ctia OB.

27 Goi H la trung diém ctia OB. Ching minhH la tryc tam cia AAMN.
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