TINH CHAT DPUONG PHAN GIAC CUA TAM GIAC
I. KIEN THUC CO BAN

1. Pinh Iy

Trong tam giac, dudng phan giac cia mot goc chia canh dbi dién thanh hai doan thang ti 1¢ véi hai

canh ké hai doan Ay. A

AABC DB _A4B
BAD=CAD| ~ DC 4C’

B
2. Chu y D
* Pinh 1y van ding v&i ddi voi duong phan gidc goc ngoai ciia tam gidc.

AABC(AB?EAC) EB AB
o =>—=—.
BAE = CAE EC AC

* Cac dinh 1y trén c6 dinh ly dao

DB AB

——=——= 4D la dudng phan giac trong cua tam giac.
DC_AC gp g g g
EB AB

— ="—= AF la dudng phan giac ngoai cua tam giac.
7C - AC gp g g g

II. BAI TAP MINH HQA
A.DANG BAI CO BAN

DANG 1. Tinh d¢ dai doan thing
PHUONG PHAP GIAI
- Ap dung tinh chat duong phan giac, 1ap ti 16 thirc gitra cac doan thang va sir dung ki thuat dai

s0 hoa hinh hoc.



- Ap dung dinh li Py-ta-go.

ViDU

Vidu 1. Cho tam giac ABC ¢6 AB = 5¢m, BC = 7em va CA = 6¢m . Tia phan gidc ciia goc BAC

cit canh BC & E. Tinh cac doan EB, EC . A

Loi gidi (hinh 286) 5

Ap dung tinh chat ctia dudng phan gidc AD vao tam gidc ABC 6

va tinh chat ciia dy ti s6 bang nhau, ta co:
EB EC EB+EC _ BC c E D
BA  CA  BA+CA BA+CA’ Hinh 286

Hay E—5B = % = % = FEB = %(cm);EC = %(cm)

Vi du 2. Cho tam giac ABC vudng & A, duong phéan giac BD . Tinh AB, BC biét AD = 4cm va

DC = 5em .
Loi gidi (hinh 287)
Ap dung tinh chat cta dudng phén gidc BD vio tam giac ABC , ta dugc: g 4
AB DA 4 |AB=4 . 4 2
5" Do "z Bo—n (VGi t>0). °
Ap dung dinh li Py-ta-go vao tam giac ABC vudéng & A, ta dugc: B ot
Hinh 287

BC® = CA® + AB® hay (5t)° = 9* + (4t)’
SBY=9<3t=9t=3 (Vit>0).

Vay AB =12(cm); BC = 15(cm) .
Vi du 3. Cho tam giac ABC ¢6 BC = 24cm, AC = 3AB . Tia phan gidc ciia goc ngoai tai A cat
duong thang BC & E . Tinh d6 dai EB.
Loi giai (hinh 288)
Ap dung tinh chat ctia dudng phén gidc ngoai AE vao tam giac ABC , ta dugc:

EB _BA_ BA _1_ EB_EC

EC CA 3BA 3 1 3 A
Ap dung tinh chat cua diy ti s bang nhau, ta dugc:
EB _EC EC—EB _BC 24

— =12(cm)
1 3 3—-1 2 2

E B 24cmC
Vay EB =12cm. Hinh 288

DANG 2.Tinh ti s6 d9 dai, ti s6 dién tich hai tam giac



PHUONG PHAP GIAI

- Ap dung tinh chat duong phan giac, 1ap ti 1 thic giita cac doan thing,

- Str dung ki thuat dai s6 hoa hinh hoc. Cong thure va két qua thu dugc tir cong thic tinh dién
tich tam giac.

Vi DU

Vi du 1. Cho tam giac ABC v&i dudng trung tuyén AM . Tia phan gidc cta goc AMB cit canh
AB & D, tia phan giac ctia goc AMC cit cac canh AC & E. Chimg minh ring DE || BC . 7y

Loi gidi (hinh 289)

Tir gia thiét AM 1a trung tuyén, dit BM = MC =a.

Ap dung tinh chat cta duong phan gidc MD va ME vio hai tam giac /Xé/\
AMB va AMC , ta dugc: | 4

AD AM _ AM

DB MB o _ AD_AE
AE _AM AM 7 DB EC’

EC MC  a

Diéu nay chimg to duong thang DE cit hai canh AB va AC ciia tam

gidc ABC va dinh ra trén hai canh nay nhimng doan thang twong ung ti 1¢, nén DE || BC (theo dinh
1i Ta-1¢ét dao).

Vidu 2.

a) Cho tam gidc ABC v&i duong trung tuyén AM va phan giac AD . Tinh dién tich tam giac
ADM biét AB=m,AC =n (n>m).

b) Cho n = 7em,m = 3cm . Hoi dién tich tam gidc ADM chiém bao nhiéu phan tram dién tich
tam giac ABC ? A
Loi giai (hinh 290)
S DM DM
a Taco AL — " hay §, =—"—.8 m,
) BC Y avw BC

ABC

(vi chung chiéu cao ké tir A dén BC, v6i S = S 1 pe)- B DM c
Ta con phai tinh ti s DM : BC. Hinh 290
Ap dung tinh chat ctia duong phan gidc AD vao tam giac ABC ,
ta duoc:

EZB—A:ﬂé Db = m (Vo1 t>0).
DC CA n DC =nt



Do d6 BC = DB + DC = (m + n) £, nén: BM:%BCZ_(’H”)#

2
:>DM:BM—BD:(m+n)t_mt:(n;m)t.
SuyratiséDM:BC:M:(qun)t:M.
2 2(m +n)
Vay § ="M g
y ADM 2(m+n)

. X 7—3

b) V6i n="7cm,m =3cm thi §, = S =0,2.8 =20%S .

ADM 2(7 + 3)
Diéu nay chtng t6 dién tich tam giac ADM chiém 20% dién tich tam giac ABC .

Vi du 3. Cho tam giac ABC', cic duong phan gidc BD va CE . Biét g—g = %,% = % Tinh céc

canh cta tam gidc ABC , biét chu vi tam giac bang 45¢m .
Loi gidi (hinh 291)
Ap dung tinh chat ctia cic duong phan gidc BD va CE vao tam gidc ABC , ta duoc:

AP _ AP (Véi t>0);
BC  BC 3

AB_AD_2_£:> AB = 4t
6 BC =6t

AC _ AE §:> AC =5t
BC EB 6

- BC =6t

Tir gia thiét chu vi cia tam giac ABC bang 45cm , ta co:

Hinh 291

45=AB+BC+CA=4t+6t+5t =15t &t = 3.
Vay AB =12¢m; BC = 18cm;CA = 15¢m .
PHIEU BAI TU LUYEN DANG CO BAN
Bai 1: Tinh d¢ dai x, y trong cac hinh v€ sau:

A

16 cm
24 cm, 32em y

B 15¢cm M X c

. Hinh 2
Hinh 1



Bai 2: Cho tam gidc ABC c6 AB = 4em, AC = 5¢m, BC' = 6¢m, cac duong phan gidac BD va
CE citnhau o 1.

a) Tinh cac d¢ dai AD, DC.

b) Tinh cac do dai AF, BE.

Bai 3: Cho tam giac cin ABC ¢6 AB = BC. Pudng phéan giac goc A cit BC tai M, dudng
phan gidc goc C cit BA tai N. Ching minh MN // AC.

Bai 4: Cho AABC c6 AD, BE, CF la cic dudng phan gidc. Ching minh ring:

AE CD BF 1

EC DB FA

Bai 5: Cho hinh binh hanh ABCD. Phan gidc ciia A va D cét cac duong chéo BD va AC ln luot
tai M va N. Chtirng minh: MN song song v&i AD.

Bai 6: Cho AABC c6 phén gidc AD, biét AB = m,AC =n.
a) Tinh ti s6 dién tich cia AABDva AACD theo m va n.

b) V& phan giac DE ctia AADB va vé phéan giac DF ciia AADC . Ching minh ring;
AF.CD.BE = AE.BD.CF .

Bai 7: Cho AABC, trung tuyén AM, dudng phan giac cta AMB cét AB¢ D , duong phan giac
ctia AMC cét AC & E.

a) Chimg minh rang DE //BC.

b) Goi 11a giao diém cia AMva DE . Chimg minh rang DI = IE.

¢) Tinh DE, biét BC =30cm, AM =10cm.

d) AABC phai thém diéu kién gi dé ta c6 DE = AM?

e) Ching minh ring AABC cén néu biét MD = ME.

Bai 8: Cho AABC vudng cén tai A. Puong cao AH va duong phan giac BE cit nhau tai I. Chting
minh rang: CF = 2.H]I.

LOI GIAI PHIEU BAI CO BAN
Bai 1:

24 cm, 32cem y

B 15¢cm M X



Hinh 1

a) Xét AABC c6 AM la duong phan gidc trong nén: MB = AB
MC AC
HayE:%zééaz:E:%(cm)
r 32 4 3
DB AB
b) Xét AABC c6 AD la duong phan gidc ngoai nén: —=—— (1
) g phan giac ng e ac U
. .2 , 2 . DB 1
Ma B la trung di€ém ctia doan thang DC nén: —=— (2)
DC 2
Tir (1) va (2) suy ra: %:%: y=8(cm)
Bai 2: a) Theo tinh chit dudong phan giac: AD = bA _2 = AD = &b

DC BC 3 2 3
Do do, AD =2c¢m,CD = 3cm.

b) Ta c6: Theo tinh chat duong phan giac:
AE_CA_5_ AE_EB_4 ‘
EB CB 6 5 6 11
Do do, AFE = @cm,BE = %cm.
11 11

Bai 3: AM la phan gidc cua ;1 nén BM = A—B
cM AC

CN 1a phan gidc cua 5 nén BN = B—O
AN AC

Laico: AB = BC.

AB BC BN BM

= = = = MN /| AC.
AC AC AN CM

Suy ra:

Bai 4: Xét AABC , 4p dung tinh chat dudng phan gidc ta co:

AE AB

-

EC BC

o_ac ,
DB AB

BF BC

=2 0)

F4 AC

Nhan (1), (2), (3) theo vé ta duoc:
AE CD BF _ 4B AC BC _,

EC DB 'FA BC AB AC




Bai 5: Goi O 1a giao diém cua BD va AC.

Xét tam gidc ABD, phan gidc AM, ta co: AB =—— el
AD DM
CD CN
Tuong ty, —=——;
AD AN
Ma AB =CD ,suyra BM _CN
DM AN
Tir do, ta co:
BM CN BD CA DO A0
DM AN DM AN DM AN

Suyra MN//AD.

Bai 6: a) V€ duong cao AH cua AABC.Vi AABC c6 phan giac AD nén:

1

BD_AB _m . Suw 2P BD
CD AC n Sxaen l.AH.CD CD
2

AF  AD

b) Ta c6: —— = ——(do DFla phan giac ADC)
CF CD

BE  BD

—— = ——(do DE la phan giac ADB)

AE AD

:>AF CD BE AD CD BD
CF BD AE CD BD AD
= AF.CD.BE = AE.BD.CF

Bai7: a)Taco

@ = @ (do MD1a phan giac cua AMB )
AD MA

CE MC
—— =——(do MEla phan giac cua AMC )
AE MA

Ma MB = MC (MIa trung diém ctia BC)

=— BD _CE = DE//BC

b) Xét AABMva AACM lan lugt c6 DI//BM va EI//CM .

DI  EI (_ Al

= Ma BM =CM = DI=EI
BM CM\ AM

B/@\C

A
/D/NXWMAE
B M c



BD MB BD IM B M
c)Tacé: —=—-.Ma —=——(do DI//BM )= —=—
AD MA AD Al AM Al
. ., BM AM
Talai c6:——=——(do DI//BM)
DI Al
BM_AI+IM_1+ﬂ_1+BM_AM—|—BM
DI Al Al AM AM

BM.AM 15.10 150
= DI = = = =6
AM +BM 10+15 25

1
= FD =2DI = 2.6 =12 (do DI=IE=_DE)

d) Bé DE = AM ta can tir giac ADME 1a hinh chit nhat

Hay DM //AE,EM//AD,BAC =90°

Khi BAC =90°thi AM = MB = MC (dudng trung tuyén Gmg v6i canh huyén BC)
= AABM,AACMcan tai M

= MD L AB,ME 1 AC (dudng phén gidc cta tam giac can dong thoi 1a dudng cao
Ma AB L AC. Suy ra DM//AE,EM//AD. Suy ra tir giaAc ADME la hinh chit nhat
Vay AABCvuong tai A thi DE=AM.

¢) Khi DM = EM thi ADME can tai M c6 MI 1a trung tuyén ( DI = IE ) nén dong thoi 1a duong cao
= MI L DE

Ma DE//BC(cmt) nén MI L BC

AABC c6 Alvira la duong trung tuyén vira 1a duong cao nén 1a tam giac can.

Bai8: Taco AIE = BAH + ABI = —(A + B) = 45° + §:45°+%(AJ:AEI.

N | =
N | =

Suyra AAIE cantai A = Al = AF (1).

Ap dung tinh chit duong phan gidc cia AABH va ABAC ta co:

IH BH AB BH EC BC AB BC

e s 2 () = 2 (3)

IA- BA Al IH EA BA AE EC

BH BC H

T (2)va(3)suyra: —=——(4

(2) va (3) suy H EC( )

Vi AABC vudng can tai A nén BC = 2.BH
Tir d6 két hop v6i (4) suy ra EC = 2.1H . A B c
B.DANG BAI NANG CAO




Vi du 1. Cho tam giac ABC vudngtai 4 c6 G 1a trong tim, BM 1 duong phan giac. Biét rang
GM L AC . Chimg minh ring BM vudng goc voi trung tuyén 4D .

Vi du 2. Cho tam gidc ABC c6 I 1a giao diém ctia ba duong phan gidc. Puong thiang qua I cit cac
duong théng BC,CA,AB lan luot tai D,E,F saocho D,E nam cung phia ddi voi diém T . Ching

..+~ BC AC AB
minh rang: —+—=—.

IE IF
Vi du 3. Cho tam giac ABC vudng tai A (AB < AC), v& duong cao AH. Trén tia HC }éy diém D sao
cho HD = AH. Puong thang vuong gdéc voi BC tai D cat AC tai E. Goi M 1a trung diém cua BE, tia
AM cit BC tai G. Chtrng minh: BG _ _ HD |
BC AH + HC

Vi dy 4. Cho tam giac ABC vuong tai A co AH la dudng cao (H thudéc BC), N la trung diém cua
AB. Biet AB=6¢cm, AC=8cm.

a) V& AK 1a tia phan giac cta goc BAC (K thudoc BC). Tinh AK?

b) Goi E 1a hinh chiéu vudng goc ciia H 1én AC va T 1a diém d6i xtng ctiia N qua I véi I 1 giao diém
cta CN va HE. Chung minh tir gidc NETH la hinh binh hanh.

LOI GIAI PHIEU BAI NANG CAO

Vi du 1. Cho tam giac ABC vudngtai 4 c6 G la trong tim, BM 1 duong phan giac. Biét rang
GM L AC . Chimg minh ring BM vudng goc voi trung tuyén 4D .

Giai
Cach 1. (Khong dung tinh chat duong phan giac). Goi / 1a giao diém ctia BM va AD,H 1a trung

diém AC = DH // AB va DH = %AB (vi DH 1a duong trung binh A4BC).

Lai c6 GM // AB (cung vudng goc véi AC) B

= GM // DH . Ap dung hé qua dinh 1y ta-1ét:

Xét AADH ¢ = GM /| DH D
GM _AG_2_ GM _2 l

= = =
DH AD 3

DH 3
A M H
Xét AABI 6 GM 1/ AB =L _GM _GH _ 1
4B BH 3
L ol+Al _A+3 3 6= 2 ap— a1=P
Al 3 4 473 2

= I 1a trung diém ctia 4D .

AABD cb BI vira la duong phan giac, vira 13 duong trung tuyén, suy ra AABD cantai B nén BI
vua la duong cao vira 1a duong phan gidc. Do d6 BM 1 AD.



Cach 2. AADH c¢6 GM // DH = AM 4G _2 = 3.AM =2.AH = AC = AM + MC

AH  AD 3
hay MC =2.AM .
Ap dung tinh chat duong phan giac trong AABC, ta co:

BE _MC s ap=5 _sp

AB  MA 2

Vay AABD cantai B nén BI vua la phan giac vira la duong cao.

Do do BM 1 AD

Vi du 2. Cho tam gidc ABC c6 I 1a giao diém ctia ba duong phan gidc. Puong thiang qua I cit cac

duong thing BC,CA, AB lan luot tai D, E,F sao cho D,E nam cing phia di voi diém 7 . Ching
BC AC 4B

minh ring: —+—="—,
ID IE IF

Giai
Ap dung tinh chat duong phan giac trong va ngoai ciia tam gidc, ta co:

BD BF CE _CD AF _AE A
ID IF’IE ID’IF IE

.. BC_BD CD_BF CE .
Ta co: (1) F
ID ID ID IF IE

.. AC AE CE AF CE
Tach —=—+—=—+— (2)
IE IE IE IF IE

Tir (1) va (2) cong vé véi vé, suy ra:

BC AC _BF +AF AB
ID IE IF IF IF’

Bai 3. Cho tam gidc ABC vudng tai A (AB < AC), v& duong cao AH. Trén tia HC ldy diém D sao
cho HD = AH. DBuong thang vudng goc voi BC tai D cat AC tai E. Goi M 1a trung diém cua BE, tia
AM cit BC tai G. Chimg minh: BG _ HD

BC AH+HC

Giii:

BG __ HD B

BC AH+HC H
BC _AH+HC _,, HC G
BG HD HD




BC HC BC-BG HC GC HC
—-1= = = = =

BG HD BG HD ~GB HD
Ta chimg minh: HC _ GC Taco: DE//AH = HC _ AC
HD GB HD AE

Dung duong thang qua E vudng goc AH tai I, suy ra HIED 14 hinh chit nhat.
IE = HD = HA; TAE = HBA do d6 hai tam gic vuong IEA va HBA bang nhau.
— AE—AB_ HC _AC_aAC
HD AE AB
Vi M la trung diém BE, tam gidc ABE can tai A nén AM 14 tia phan giac goc BAC hay G Ia chan

dudng phan giac trong goc BAC trong tam gidc ABC. Tur do ta co:
ﬂzﬂ.vayj HC _AC _AC _GC
GB AB HD AE AB GB

Bai 4. Cho tam giac ABC vuong tai A ¢6 AH la duong cao (H thuge BC), N la trung diém cua AB.
Biet AB=6¢cm, AC=8cm.

a) V& AK la tia phan giac cua goc BAC (K thudc BC). Tinh AK?

b) Goi E 1a hinh chiéu vudng goc ctiia H 1én AC va T 1a diém d6i xtng ctiia N qua I véi I 1 giao diém
cua CN va HE. Chung minh tir gidc NETH la hinh binh hanh.

Giai:
a) Theo tinh chat chan duong phan giac trong ta co: B

KC_AC _4_ CK _4

KB AB 3 CB 7 H
Goi K’ 1a hinh chiéu vuong géc cia K 1én AC, suy ra KK’ //
AB. Theo dinh li Talet ta co: N

KK_CER 3 o kk=2aB=26-2%m)-

AB CB 7 7 7 7 I
Mat khac, tam gidc AKK’ vudng cén tai K’ nén: | | T

A ' C
AK:KK’.\/_=27—4\/5(cm)~ EK
b) Ta ching minh I 13 trung diém cua HE.
Vi HE L AC nén HE // BA. Theo dinh li Talettaco: 1E _ CI _ IH

NA CN NB
Vi NA =NB nén IE = IH. Do d6 I 1a trung diém ctia HE.
Theo gia thiét thi I 14 trung diém ciia NT.
Tt giac NETH c6 hai dudng chéo NT va EH c6 chung trung diém I nén NETH 14 hinh binh hanh.




