Thiet ké logo hinh 1, dwérng tron di qua 3 dinh
cua tam giac

Duong tron di qua ba dinh '

cua tam gidac duoe goi la gi?
Hinh |

.




PUONG TRON NGOAI
TIEP VA BUONG TRON NOI TIEP

DUONG TRON NGOAI TIEP.
DUONG TRON NOI TIEP




______________________________________________________

\~-

---------------------------------------------------

DUONG TRON NGOAI TIEP TAM GIAC

DUONG TRON NOI TIEP TAM GIAC




< |. DPPONG TRON NGOAI TIEP TAM GIAD




1. Dinh nghia:

S 1
Cho biét cac dinh caa tam giac ABC (hinh 2) c6
thuoc dwong tron (O) khong? 0

Tra loi: Cac diém A, B, C thudc duwong tron (0) L -

Hinh 2

'Q‘ Duwong tron di qua ba dinh cua tam giac dwoc
goi la dwong tron ngoai tiép tam giac do.

Chu yv: Khi dwéng tron (O) ngoai tiép tam giac

ABC, ta con noi tam giac ABC ndi tiep dwong

tron (O).

N




Trong cac hinh 3a, 3b & hinh nao ta c6 (O) la duwong
tron ngoai tiep tam giac ABC? Vi sao?

A A
: / B —C
()
C
(l) b)
Hinh 3

Hinh 3a (O) ngoai tiép tam giac ABC vi n6 di qua ba dinh A, B, C
Hinh 3b (O) khong ngoai tiep tam giac ABC vi nd khong di qua
dinh C.




%, Quan sat hinh 4 va cho biét trong hai (O) va (1), P
! dwdng tron ndo ngoai tiép tam giac ABC, dwdng
tron nao ngoai tiep tam giac ABD?

\\’/B‘,/

Hinh 4

Hinh 4 (O) ngoai tiép tam giac ABC vi n6 di qua ba dinh A, B, C
Hinh 4 (1) ngoai tiép tam giac ABD vi n6 di qua ba dinh A, B, D




2. Xac dinh tdm va ban kinh dwérng tron ngoai tiep tam giac:

A

%) Cho tam giac ABC c6 O la giao diém cua ba P

duwong trung trwe (hinh 5) ~
a) Cac doan thang OA, OB ,0C c6 bang nhau khdng? RN

B¢

b) Bat R = OA. Budng tron (O; R) ¢6 phai la dudng tron \\/
ngoai tiép tam giac ABC khong? Vi sao?

Hinh 5

Tra loi:

a) Cac doan thang OA = OB = OC

b)ViOA =Rnén R = 0A = OB = 0OC nén duwong tron (O; R) di qua
ba dinh A, B ,C la dwong tron ngoai tiép tam giac ABC.

N




2. Xac dinh tAm va béan kinh dwéng tron ngoai tiép tam giac:

-
Q— - Tam dwdng tron ngoai tiép tam giac la giao (‘
)

diém ba dwoéng trung trwee cda tam giac do.
- Ban kinh dwdng tron ngoai tiép tam giac bang c
khoang cach twr giao diém ba dwdng trung trwec dén

moi dinh cda tam giac do. e

Nhan xét: - Vi ba dwong trung trurc cda tam gidc cung di qua mot diém
nén tam dudng tron ngoai tiép tam giac 1a giao diém hai dudng trung truc
bat ki cta tam giac do.

- Méi tam giac c6 dung mét dwong tron ngoai tiép.

N




compa vé dwdng tron ngoai tiép tam giac
@ - Diing thudc thing va compa vé hai duding trung truc cta

__ cdc canh AB va AC. Goi diém O 1a giao diém cuia hai
dudng trung truc do.

Dung compa vé dudng tron (O: OA). Dudng tron
d:ﬁ) (0; OA) la dudng tron ngoai tiép tam gidc ABC.

cOancantidC. Biadogridrh(QEOB)ch phakia dubhegy
rangasidiep tamagiag BB Q@ khongdo.

Pwong tron (O; OB) la dwong tron ngoai

tiep tam giac ABC.
Vi OA=0B =0C (=BC:2)

Cho tam giac ABC c6 goc A tu. Dung thwde thang v

taMgidnyABE vudogitaiep. (Goi @ik trurindiénd tam 1a |

n V \
B C

Hinh 7 ,‘
3 Al
]




Cho tam giac ABC vuong tai A co AB = 3a, AC =4a. Tinh
' au ban kinh R cua dwdng tron ngoai tiép tam giac ABC theo a

Xét tam giac ABC vuong tai A co:
» BC?=AB?+ AC? (dinh |i Pythagore)
Suy ra BC2 = (3a)? + (4a)2 = 25a2 nén BC = Vv25a? = 5a
Vay ban kinh dwong tron ngoai tiép tam giac ABC bang
ntra canh huyén la R = 2,5a
B Néu cach st dung E ke dé xéac dinh tam mdt duong tron béat ki

/2 khi chuwa biét tam cta no.

@ Pat dinh vudng cua é ke trung véi mot diém N bat ky trén duwdng
tron, k& dwdrng thang di qua canh huyén cla éke cat dwdng tron tai
A va B ta dwoc dwong kinh AB.

Trung diém cla AB la tdm cia dwdng tron do.




of’n Cho tam giéc,ABC déu canh a, ba dwdng trung
tuyén AM, BN, CP cat nhau tai trong tam O(hinh 8).

a) AM, BN, CP co la cac duwong trung truire cua tam giac
ABC khong?

b) Biém O c6 la tam duwong tron ngoai tiép tam giac ABC
khong?

c) Tinh AM theo a.

d) Tinh OA theo a.

@ a) AM, BN, CP la cac duwong trung trwe clia tam giac ABC vi
trong tam giac déu dwong trung tuyén ciing la dwéng trung trwce.
b) Diém O la tam dwdng tron ngoai tiép tam giac ABC vi O la giao diém
ba dwong trung trwc.




X3 Cho tam giac ABC déu canh a, ba dwong trung
tuyen AM, BN, CP cat nhau tai trong tam O(hinh 8).

c) Tinh AM theo a.

d) Tinh OA theo a.

c) Ta co tam giac AMC vuong tai M (AM la trung : '
C trwec) Nén AMZ = AC2 - MC2 (dinh Ii Pythagore) Hinh &
2
AM? = a2 - (52 = %= suy ra AM = 232

d) Ta c6: OA= —AM—E av3 _ avs

2 3
-

‘\) - Trong mc_‘Jttam glac déu, trong tam cuda tam giac dong thoi
|4 tdm cua dwéng tron ngoai tiép tam giac do.
- Tam giac déu canh a c6 ban kinh dwdng tron r

ngoai tiép 1a R = %g




Ba vi tri A, B, C cua mdt cong vién la ba dinh cua mot tam

Vidu4 : : :
glac déy canh 15m. Nguwoi ta can chon mot vi t[i O géch déu
ba vi tri A, B, C dé lam c6t dién. Tinh khoang cach tir O dén méi vi tri.

V‘| O céch déu ba dinh A, B, C nén O la tam dwdng tron ngoai

tiep tam giac déu ABC.

Suy ra khoang céach tir O dén mai vi tri A, B, C 1a ban kinh duwdng tron

ngoal tiép tam gidc déu ABC R = %5 = %g = 5v3

/3 Cho tam giac déu ABC ndi tiép dwdng tron (O; 2cm). Tinh AB

Goi a la dd dai canh cua tam giac déu ABC

Ban kinh dwong tron ngoai tiep tam giac deu la

av3 _ 3R _ 32_
R—Tsuyraa 7= 2v/3




ﬁ KET LUAN

1. Dinh nghia:
- Bwong tron di qua ba dinh cua tam giac dwoc goi la dwong
tron ngoai tiep tam giac do.

2. Xac dinh tdm va ban kinh dwérng tron ngoai tiep tam giac:

- Tam dwdng tron ngoai tiép tam giac 1a giao diém ba dwoéng
trung trwre cua tam giac doé.

- Ban kinh dwéng tron ngoai tiép tam giac bang khoang cach ter
giao diém ba dwong trung trwee dén moi dinh cda tam giac dé. .




Il. DPWONG TRON NOI TIEP TAM GIAC




1. Dinh nghia:

@B Cho biét cac dinh caa tam giac ABC va dwéng
tron (1) (hinh 9). Néu vi tri twong doi ctia cac dwdrng
thang AB, BC, CA vé&i dwong tron (1).

Tra loi: AB, BC, CA tiép xuc véi dwong tron (I) ’ o 2

Hinh 9

o Pwdong tron tiép xic véi ba canh cuda tam giac
dwoc goi la dwong tron noi tiep tam giac do.

Chu y: Khi dwéng tron (1) néi tiép tam giac ABC, ta con noi tam giac
ABC ngoai tiep dwong tron (1).

N




Trong cac hinh 10a, 10b & hinh nao dwéng tron (1) 1a
dwérng tron ndi tiep tam aiac ABC? Vi sao?

A p A
__ P N
- Hinh 10a dwdng tron (1) ndi tiép g i
tam giac ABC vi no tiép xuc voi
B M -
b)

ba canh cua tam giac. B M C

a)

- Hinh 10b dwong tron (1) khong Hinh 10
ndi tiép tam giac ABC vi no khong tiép xuc véi canh AB.

f‘
1:\/4 Trong cac hinh 11 dwéng tron (1) 1a dwéng ”
tron néi tiep nhirng tam giac nao?
@ - Hinh 11 dwong tron (1) ndi tiép tam
— giac ABC, tam giac CDE. E B C

Hinh 11




2. Xac dinh tdm va ban kinh dwérng tron ndi tiep tam giac:

@3X Cho tam giac ABC c6 | la giao didm ba
dwong phan giac. Goi M, N, P Ian lwot 1a hinh chiéu
cua | Ién cac canh BC, CA, AB(hinh 12).

a) So sanh cac doan thang IM, IN, IP.

b) dat r = MI. Bwdng tron (I; r) co phai la duwdng
tron ndi tiép tam gidc ABC hay khdng? Vi sao?

a) IM = IN = IP (I 1a giao diém ba dwdng phan giac)
* b) Bwong tron (I; r) 1a dwdng tron ndi tiép tam giac ABC
vi IM = IN = IP nén dwdng tron (I; 1) tiép xuic véi ba canh cua
tam giac.




2. Xac dinh tdm va ban kinh dwérng tron ndi tiep tam giac:

-
Q - Tam dwéng tron néi tiép tam giac la giao

diém ba dwoéng phan giac cda tam giac do. , R

- Ban kinh dwéng tron néi tiép tam giac bang

khoang céach tir giao diém ba dwdng phan giac dén

méi canh cua tam giac do. ok -

Nhéan xét: - Vi ba dwong phan giac cda tam giac cung di qua mot diém
nén tam dudng tron ndi tiép tam giac 1a giao diém hai dwong phan giac
bat ki cta tam giac do.

- Méi tam giac c6 dung mot dwong tron noi tiép.

N




Cho tam giac ABC. Dung thwoc thang, é ke A

)/ 4

va compa vé duwong tron ndi tiep tam giac ABC.

— Diing thudc thing vii compa vé hai duding phiin gidc
clia ciic goc BAC va ABC. Goi diém [/ la giao diém
cia hai duting phin gidc dé.

- Diing & ke v& duding vudng géc IM ké tit 7 d&n dudng thiing BC.

- Dung compa vé dudng tron (£ IM). Dudng tron (15 IM) 1a dudng tron ndi tiép tam gidc ABC.

[~}




Cho tam giéc,ABC déu canh a, ba dwdng trung 2
tuyén AM, BN, CP cat nhau tai trong tdm O (hinh 14).

a) AM, BN, CP c6 la cac duong phan giac cua tam
giac ABC khong?

b) Piém O c6 la tam dwong tron ndi tiép tam giac ABC  ° M ¢
kh@ng’) Hinh 14

c) Tinh OM theo a.

l[ a) AM, BN, CP la cac dwdng phan giac cua tam giac ABC vi

trong tam giac déu dwdng trung tuyén cling la dwdngphan giac.

b) Diém O la tam dwdng tron ndi tiép tam giac ABC vi O la giao diém ba
duwong phan giac.

P N




Cho tam giéc,ABC déu canh a, ba dwdng trung
tuyén AM, BN, CP cat nhau tai trong tdm O (hinh 14).

c) Tinh OM theo a.

C) Ta co tam giac AMC vuong tai M (AM la trung & M
. trwc) Nén AM? = AC2 - MC? (dinh |i Pythagore) Hinh 14

2
AM2 = a2 — ()2 :%suy ra AM :%g
nén OM =2aM= 21 23 - &3
3 3 2 6

"J - Trong mét tam giac déu, trong tam cua tam giac déng thoi
|4 tAm ctda dwéng tron néi tiép tam giac dé.
- Tam giac déu canh a c6 ban kinh dwdng tron r
av3 '

néi tié’p la r = T



Vi d‘-’ Cho tam gi‘éc ABC déu canh 12m. Nguwoi ta ,
muon trong hoa ¢ phan dat bén trong dwong tron ndi tiep
tam giac ABC. Tinh dién tich phan dat trong hoa do.

Goi (I; r) 1a dwdng tron ndi tiép tam giac déu ABC
Suy ra ban kinh phan dat trong hoa la:
— @ — 12\/5 — 2\/§

6 .6 ,
Vay dién tich phan dat trong hoa la: N
S =nr? = n(2V3)? = 121 (m?)



% Cho tam giac déu ABC ngoai tiép dudng tron (O;

.

6¢cm). Tinh AB.

Goi a d6 dai canh tam giac déu ABC
Suy ra ban kinh dwérng tron ndi tiép tam giac déu ABC |a:

_ av3 -
r=—-suyraa=—==-==12V3

Vay do dai canh AB la: 12+/3



ﬁ KET LUAN

1. Dinh nghia:
- Dwrong tron tiép xdc véi ba canh cua tam giac dwoc goi la
dwong tron noi tiép tam giac do.

2. Xac dinh tdm va ban kinh dwérng tron ndi tiep tam giac:

- Tam dwdng tron ndi tiép tam giac 1a giao diém ba dwoéng

phan giac cua tam giac do.

- Ban kinh dwong tron néi tiép tam giac bang khoéng céch tir

giao diém ba dwong phan giac dén moi canh cua tam giac dé.




P o S
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Trong cac hinh 15a, 15b, 15¢, 15d & hinh nao ta c6 dwdng
tron (O) ngoai tiép tam giac ABC? hinh ndo ta cé duwdng tron

(O) noi tiep tam giac ABC? Vi sao?

A A A
A .
83
B B & .
B C B C
@ a) b) c) d)

: Hinh 15

- Hinh 15a dwérng tron (O) ngoai tiép tam giac ABC

- Hinh 15b dwdrng tron (O) khéng ngoai tiép tam giac ABC vi khéng di qua
diém C

- Hinh 15¢ dwdng tron (O) khdng ndi tiép tam giac ABC vi khong

tiép xuc vé&i canh BC

- Hinh 15d dwérng tron (O) ndi tiép tam giac ABC




T|nh ban kinh dwdng tron ngoai tiép tam giac ABC
vuong tai A, biét AB = 5cm, AC = 12cm.

Ta co tam giac ABC vuong tai A

Nén BC? = AB? + AC? (dinh li Pythagore)
BC2 =52+ 122=169 suy ra BC =v169 = 13cm
Bén kinh dwdrng tron ngoai tiép la: BC:2 = 6,5cm

Bali 3 Ban kinh dwong tron ngoai tiép tam giac déu la 4cm.
Tinh canh cla tam giac déu do.

GO| a la canh cua tam giac déu

Ban kinh dwéng tron ngoai tiép tam giac déu la:

_ a3 _ 3R _34_
R==-suyraa=7=">=4V3



M6t chiéc may quay cua dai tru,y‘én I’1‘|nh dwoc
dat trén gia d& ba chan, cac diém tiép xuc voi
mat dat cla ba chan lan Iwot 1a ba dinh A, B, C clia tam giac
déu ABC (hinh 16). Tinh khodng cach gitra hai vj tri A va B
biét ban kinh dwdng tron ngoai tiép tam giac ABC la 4dm.

Goi a la canh clta tam giac déu ABC thi khoang cach
gilra hai vi tri Ava B la:
V3

3 3R 3.4 -
R = aT Suy la a= — E = 4\/§ dm (Anh: New Africa)

V3

Hinh 16



Cho tam giac nhon ABC (AB < AC) ndi tiép dwdrng tron (O)
dwong kinh AD = 2R. Goi M 14 trung diém cla canh BC va
H la trwec tdm cua tam giac ABC. Chirng minh: A

a) BD L AB,CD 1 AC
b) T giac BHCD la hinh binh hanh
c) AC?+BH? = 4R?
d) Ba diém H, M, D thang hang va AH = 20M. B C
a) Ta c6 bon diém A, B, C, D thudc (O) nén \/
. tam giac ABD, ACD néi tiép (O) kinh AD. D

Suyra ABD =ACD =90’
Vay BD L AB,CD L AC




Cho tam giac nhon ABC (AB < AC) ndi tiép dwdrng tron (O)
dwong kinh AD = 2R. Goi M 14 trung diém cla canh BC va
H la trire tam cua tam giac ABC. Chirng minh:

b) Tt giac BHCD la hinh binh hanh

c) AC° +BH? =4R?

d) Ba diém H, M, D thang hang va AH = 20M. /

b) Xét ter giac BHCD ta co:
BH, CH la dwdng cao cua tam giac ABC
Nén BH // CD (cung vuong goc AC) D

BD // CH (cung vudng goc AB)
Vay twr giac BHCD la hinh binh hanh




v Cho tam giac nhon ABC (AB < AC) ndi tiép dwdrng tron (O)
duwong kinh AD = 2R. Goi M |a trung diém cla canh BC va
H la trwe tam cua tam giac ABC. Chirng minh:

c) AC®+BH’=4R* A
d) Ba diem H, M, D thang hang va AH = 20M.
c) Ta c6: t&r giac BHCD 1 hinh binh hanh »
»  Nén BH = CD (tinh chat canh doi)
Ma AC’ + CD? = AD? (Pythagore) ; / c
Vay AC® + BH* =4R* (Vi AD = 2R)
D




Cho tam giac nhon ABC (AB < AC) ndi tiép dwdrng tron (O)
dwong kinh AD = 2R. Goi M 14 trung diém cla canh BC va
H la trire tam cua tam giac ABC. Chirng minh:

d) Ba diém H, M, D thang hang va AH = 20M.

\

d) Ta co: tr giac BHCD l|a hinh binh hanh

Ma M la trung diém clia duwdng chéo BC 5 C
Nén M la trung diém cua dwdng chéo HD
Vay H, M, D thang hang D

Ta c6: M, O la trung diém clta BC, AD
suy ra OM la dwdng trung binh cua tam giac ADH
Nén AH = 20M (tinh chat dwong trung binh)

A




Cho tir giac ABCD c6 cac tam giac ABC, ADC lan lwot

, ngoai tiep dwb’qg tron (1) va (K) sao cho hqi duwong tron
nay tiép xuc véi dwong thang AC tai H thudc doan thang AC. Gia su
duong tron (1) tiép xuc voi canh AB tai M, dwong tron (K) tieép xuc voi
canh AD tai N(hinh 17). Chng minh:
a) Ba diém I, H, K thang hang.
b) AM = AN

©) 1AK = 2 BAD

2
a) Ta coO: Hal dwong t[c‘)n (1) va (K) tiép xac
\ nphau tai H nén H Ia tiép diém.

Vay Ba diém |, H, K thang hang

Hinh 17



b) Chirng minh: AM = AN

Ta c6: AM, AH 1a hai tiép tuyén cua dwong
tron (1) nén AM = AH

AM, AH Ia hai tiép tuyén cua duwdng
tron (K) nén AN = AH .

Vay AM = AN 1 |
c) Chirng minh: |1AK = E BAD Hinh 17
Ta co:1AH = % BAC, KAH = % DAC (Tinh chat hai tiép tuyén cat nhau)

Ma: IAK = IAH + HAK = 1 BAC + 1CAD = 1 BAD

2 2 2
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Chuan bi bai méi:

trong tam trong trong SGK trang 90. thuyét va xac suét

bal. thurc nghiem”.
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