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CHUYEN PE III. QUAN HE GIUA CAC YEU TO TRONG TAM GIAC
VA CAC PUONG PONG QUY TRONG TAM GIAC
CHU PE 1. QUAN HE GIUA GOC VA CANH POI DIEN TRONG MOT TAM GIAC

I. TOM TAT LY THUYET A
1. Pinh 1y 1
Trong mot tam giac, goc ddi dién véi

canh 16n hon 1a goc 16n hon.

Trong tam giac ABC, néu AC > AB thi B C

B>C

2. Dinh ly 2

Trong mot tam giac, canh ddi dién véi gbc 16n hon 1a canh 16n hon.

Trong tam giac ABC, néu B>Cthi AC > AB.

I1. BAI TAP VA CAC DANG TOAN

Dang 1. So sanh hai géc trong mgt tam giac

Phwong phap gidi:

- Xét hai goc can so sanh 13 hai goc clia mot tam giéc.

- Tim canh 16n hon trong hai canh dbi dién cua hai g6c éy.

- Két luan.

1A.  So sanh cic goc cua tam giac ABC, biét raing AB =2 cm,
BC=4cm, AC=5cm.

1B.  So sanh cac goc cia tam giac MNP, biét rang MN = 8cm,
NP =3 cm, MP =10 cm.

2A. Cho tam giac ABC cd AC > AB. So sanh hai gbc ngoai tai cac dinh B va C.

2B.  Cho tam giac DEF c6 DE =5 cm, DF = 7 cm. So sanh hai goc ngoai tai cac dinh E
vaF.

3A. Cho tam giac ABC c6 ba goc nhon, AB < AC. Ké BD vudng goc voi AC tai D, CE
vubng goc véi AB tai E. So sanh hai DBC va ECB

3B. Cho tam giadc ABC c¢6 AB < AC. Tia phdn gic cta cac goc B va C cit nhau tai 1.
So sanh IBC va ICB

Dang 2. So sanh hai canh trong mgt tam giac

Phuwong phap giai:
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- Xét hai canh can so sanh 13 hai canh ciia mot tam giac.

- Tim g6c 16n hon trong hai goc ddi dién véi hai canh ay.

- Két luan.

4A. S0 sanh cac canh cua tam giac ABC, biét A =80°, B =40°.

4B.  So sanh c4c canh cua tam giac PQR, biét P = 70°, R = 50°.

5A.  Cho tam giac ABC vudng tai A, diém K niam giita A va C. So sanh d6 dai BK va
BC

5B. Cho tam giac MNP vuédng tai N. Trén tia doi cua tia PN lay diém Q. So sanh do
dai MP va MQ.

6A. Cho tam gidc ABC c6 ba goc nhon, AB < AC. Ké BD vuong goc voi AC tai D, CE
vudng goc véi AB tai E. Goi H 1a giao diém cira BD va CE. So sanh d6 dai HB va
HC.

6B. Cho tam gi4c ABC c6 AB < AC. Tia phdn gic cta cac goc B va C cit nhau tai L.
Tu I vé TH vudng goc véi BC. So sanh d6 dai HB va HC.

I1l.  BAI TAP VE NHA

7. Cho tam giac QMN ¢6 OM =3 cm, ON =4 cm, MN =5 cm.
So sanh cac goc cua tam gidc OMN.

8. Chting minh trong tam giac vudng, canh huyén 16n hon mdi canh géc vudng

9. Cho tam giac ABC can tai A c6 A =50°. So sanh d¢ dai AB va BC.

10.  Cho tam gidc ABC c6 ba goc nhon, AB < AC. K¢é AH vuong géc voi BC tai H. So
sanh HAB va HAC.

11.  Cho tam gidc ABC c6 AB < AC. Tia phan giac goc A cat BC tai D. So sanh ADB
va ADC.

12.  Chotam giac ABC c6 A = 90°, C = 30°. Biém D thudc canh AC sao cho ABD =
20°. So sanh cac do dai cac canh cia ABDC.

13.  Cho tam giac déu ABC, diém M thudc canh AB. So sanh d6 dai cac canh cia tam
giac BMC.

14.  Cho tam gidc ABC vudng tai A. Tia phan giac goc B cit AC & D. Ké DH vudng
gdc voi BC tai H. So sanh:
a) BA va BH; b) DA va DC.

15.  Cho tam giac ABC c¢6 A > 90°. Ly diém D thudc canh AB, diém E thudc canh

AC. Chiing minh DE < DC <BC.
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16.  Cho tam gidc ABC cén tai A. Ké tia Bx nam giita hai tia BA va BC. Trén tia Bx
ldy diém D nam ngoai tam giac ABC. Chirng minh
DC < DB.
17*.  Cho tam giac ABC c6 AB < AC. Tia phan giac goc A cit canh BC tai D. Chiing
minh DB < DC.
18*. Cho tam giac ABC c¢6 AB < AC. Goi M 1a trung diém cua BC. Chang minh

MAB > MAC .

HUONG DAN

1A. TacOAB<BC<AC=>C<A<B

1B. TacONP<MN<MP=>M<P<N

2A. Tacd AC>AB=> B>C, do d6 goc ngoai tai dinh B nho hon goc
ngoai tai dinh C.

2B. Tac6 DE<DE=> F<E, do d6 goc ngoai tai dinh E nhé hon goc
ngoai tai dinh F.

3A. ViAB<ACnNén ACB<ABC. A
Lai c6 DBC =90°— ABC va D

ECB =90°- ABC, tir do ta co

DBC > ECB

3B. ViAB<ACnén ACB< ABC, véi

chu y rang I1BC =%, |CB=¥

Tur d6 tacd IBC > ICB

4A.  Tinh dugc C =60°,dodo B<C<A =>AC <AB<BC.
4B. Tinh dugc Q =60°, doddé R<Q<P =>PQ <PR<QR.
B
5A. Chiy BKC la goc ngoai cia AAKB
nén BKC >A =90°> C.
= BK<BC
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SB.
BA.
6B.

10.

11.

12.

13.

Tuong tu 5A, ta c6 MP < MQ.

Ap dung 3A, ta c6 HBC > HCB => HB < HC.

Dung két qua bai 3B, tacé IBC >ICB => IB < IC.
Ma HB2 = IB2 - |H2, HC? = IC2- IH2. Suy ra HB < HC.

TacOOM<ON<MN=>N<M<O.

Trong tam giac vudng, goc vudng 13 goc 16n nhéat nén canh huyén

(d6i dién voi goc vudng) 1a canh 16n nhat.

Tinh dugc B=C =65°,do do C> A => AB > BC.

Tacd AB <AC => ABC > ACB.
Chliy HAB =90°— ABC va
HAC =90°- ACB, tir d6 ta co
HAB < HAC

Chly: ADB=ACB +%

ADC = ABC +¥

Ma AB < AC => ABC > ACB

nén ADB < ADC
Tinh dugc DBC = 40°, BDC =110°

va DCB = 30°, tir d6 ta co
DB < DC < BC.

Tacd DCM <BCA= 60°

Chuy BMC la goc ngoai ctia tam giac

AMC nén BMC > BAC = 60°

Do d6 BMC > MBC > MCB
bdi vay MB < MC < BC.

A
B H &
A
B D c
B
ADA C
A
/M x
B '
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14. &) Tacé AABD = AHBD (canh huyén
- goc nhon), tr d6 BA = BH.
b) Chirng minh dugc DA = DH, lai c6
tam giac DHC vuong tai H nén

DH < DC =>DA < DC.

15. Chay DECIa goc ngoai clia tam giac
DAC nén DEC > DAC >90°
=> DE < DC.

Tuong ty ta c6 BDC > DAC > 90°
=> DC <BC, do d6 DE <DC < BC.

16. Do Bx nam giita BA va BC nén

B
NPI\
A D ¢
B
A E #
A
DBC < ABC, chi1 y D nam ngoai tam D X
gidc ABC nén CA nam gitta CD va
B c
A
m
B
f D €
AN
B MVC
D

CB, do d6 DCB > ACB

Tu d6 DCB > DB DCB > DBC =>DC < DB.
17*.  Trén canh AC lay diém E sao cho

AB = AE, chirng minh dugc

AABD = AAED (c.g.c).

=> DEC > xBD >ACB va DB = DE.

Tur do DB = DE < DC.

18*. Trén tia d6i cua tia MA 13y diém D sao
cho MA = MD, chtimng minh dugc
AMAB = AMDC (c.g.c).

MAB = MDC =>, chu ¥ rang
CD = AB < AC => MAC <MDC
Do d6 MAB > MAC
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CHU DPE 2. QUAN HE GIUA PUONG VUONG GOC VA PUONG XIEN,
PUONG XIEN VA HINH CHIEU

I. TOM TAT LY THUYET
1. Quan h¢ giira dwong vuong goc va duong xién

Dinh ly 1. Trong cac duong xién

A
va dudng vudng goc ké tir mot diém
& ngoai mot duong thang dén dudng
thang d6, duong vudng goc 1a dudng
D B H C a

ngan nhat

AH l1la=>AH<AC, AH<AD

(Vé6i C, D 1a diém bét ki thudc a)

2. Quan hé giira dwong xién va hinh chiéu
Pinh ly 2. Trong hai dudng xién ké tir mot diém nam ngoai mot dudong thang dén dudng
thang do:

« Pudng xién nio c6 hinh chiéu
16n hon thi 16n hon.

AH 1a HD>HC=>AD > AC.

* Duong xién nao 16n hon thi c6

hinh chiéu 16n hon. D B H Ca

AH 1 a, AD>AC=>HD >HC.

« Néu hai duong xién bang nhau

thi hai hinh chiéu bang nhau va

nguoc lai, néu hai hinh chiéu bang nhau thi hai duong xién bang nhau.

AB = AC < HB = HC (hinh v¢).

Il. BAI TAP VA CAC DANG TOAN

Dang 1. So sanh hai dwong xién hoic hai hinh chiéu

Phuong phdp giai: Van dung Dinh Iy 2.

1A.  Cho tam giac ABC c6 AB <AC. Ké AH vuong goc véi BC tai H. So sanh d6 dai
HB va HC

1B.  Cho tam gid&c MNP c6 MN = 3 cm, MP = 4 cm. Ké MK vudng goc vai NP tai K.
So sanh d6 dai KN va KP.
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2A.

2B.

3A.

3B.

Cho tam giac ABC vuong tai A. Trén cac canh AB, AC lan luot léy cac diém M,
N.

a) Chirng minh MN < BN < BC.

b) C6 thé néi BN ¢6 hinh chiéu xuéng AC 1a AN con CM c6 hinh chiéu xuéng AC
la AC nén CM > BN dugc khong?

Cho tam giac ABC vudng tai A. Trén canh AC ldy cic diém M, N (M nam giita A,
N). So sanh cac do dai BM, BN, BC.

Cho tam giac ABC c6 AB > AC. Ké AH vudng goc voi BC tai H, diém D thudc
doan AH. So sanh:

a) DB va DC; b) DB va AB.

Cho tam giac MNP c6 MN < MP. Ké MK vudng goc v6i NP tai K. Trén tia ddi
cta tia MK 14y diém Q. So sanh d6 dai QN va QP,

Dang 2. Quan h¢ gitra dwong vudng goc va duong xién

Phwong phdp gidi: St dung dinh 1y dudng vudng goéc ngin hon duong xién (tr mot diém

dén cuing mot dudng thang).

4A.

4B.

Cho tam gidc ABC, diém D nam giita A va C (BD khong vudng goc véi AC). Goi
E va F 1a chan cac duong vudng goc ké tir A va C dén duong thang BD. So sanh
AC voi tong AE + CF.

Cho tam giac ABC, diém M nam giita B va C. Goi H va K 13 chan cac duong
vudng goc ké tir M dén cac duong thang AB va AC. So sanh BC va tong MH +
MK.

Cho tam gidc ABC khong vudng. Ké BD vuong goc vai AC tai D, ké CE vuong
gbc vé1 AB tai E. Ching minh BD + CE <AB + AC

BAI TAP VE NHA

Cho tam giac ABC vudng tai B. Trén canh BC lay cac diém D va E (D niam giita B
va E)

a) So sénh cac do dai cac doan thing AB, AD, AE, AC.

b) V& BI, BK, BH lan lugt vudéng goéc véi AD, AE, AC. So sanh cac goc ABH,
ABK, ABI.

Cho tam giac OMN vuéng tai O. Ly diém P trén canh OM, diém Q trén canh ON.
Chting minh PQ < MQ < MN.

Cho tam gidc ABC cén tai A. Goi H 1a chan duong vudng goc ké tir A dén BC,
diém D thudc canh BC (D khac H). Chtrng minh AH < AD < AB.
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9.  Cho tam gi4ac ABC c6 B va C la cac goc nhon. Goi D 1a diém bt ki thudc canh
BC, goi H va K 1a chan cic dudng vudng goc ké tir B va ¢ dén duong thang AD.
So sanh:
a) BH va BD. C6 khi nao BH bang BD khéng?

b) HC va BK khi BD < %

10.  Cho tam giac ABC vudng tai A, M 1a trung diém cia AC. Goi E va F la chan cac
duong vudng goc ké tir A va C dén dudng thing BM.
a) Chirng minh ME = MF.

b) So sanh AB va BE + BF

11.  Cho tam giac ABC can tai A. Trén tia di cua tia CB 13y diém D.
a) So sanh AD va AB.
b) VE BE L AC va DF 1 AB. So sanh BE va DF

HUONG DAN

1A.  Puong xién AB < AC nén hinh chién HB < HC.
1B.  Puong xién MN < MP nén hinh chiéu KN < KP.

2A. Hinh chiéu AM < AB nén duong B
xién MN < BN.
Hinh chiéu AN < AC nén dudng xién
BN < BC.
Béi vay MN < BN < BC.
b) Khong duge vi M va B khac nhau.

2B. Tuong tu 2A, chiy: AM < AN < AC.

3A. a) Duong xién AB > AC nén hinh chiéu A
HB > HC.
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3B.

4A.

4B.

Hinh chiéu HB > HC nén dudng xién
DB > DC.

b) BA va BD c6 hinh chiéu lan luot 13
AH va DH. Ma AH > BH => BA > BD.

B
Tuong tu 3A, chiy KN < KP.
E
AE 13 duong vuéng goc, AD 1a duong a B \I_?/C

xién nén AE < AD.

CF la duong vubng goc, CD la duong

xién nén CF < CD.

Do d6 AE +CF < AD + CD = AC.

Tuong tu 4A, chiy MH < MB, MK < MC

Chirng minh dugc:
BD < AB, CE < AC.
Do @6 BD + CE < AB + AC.

a) Tuong tu 2B, ta cé:
AB < AD <AE<AC.

b) Chiing minh dugc ADB > AEB > ACB
Ma ADB = ABI; AEB = ABK; ACB = ABH
Suy ra ABH < ABK < ABI

Do = POQ 90° nén MPQ la goc tu.

' A
K
H
B M e
O
Xét AMPQ c6 MPQ 16n nhat nén %
N

MQ > PQ. M

Xét AMQN c6 MQN tu nén

MN > MQ.

Ta c6 AH < AD (quan hé duong
vuong goc, duong xién).

Néu D thudc doan HC => HD < HC,
do @6 AD < AC = AB.

Néu D thudc doan HB => HD < HB =
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MATH

=> AD < AB. B¢i vay AH < AD < AB.

a) Tacd BH < BD (dwong vudng goc ngan A
hon moi dudong xién).

BH=BD < H=D <AD 1 BC.

b) Xét AMPQ co BK? = BH? + HK?.
Xét ACHK c6 CH? = CK2 + HK2. B D\y — C

Ma BD < %nén BH < CK.

Vay BK < HC.

a) Chiing minh dugc B

AMAE =AMCEF (ch- gn)

=> ME = MF

b) Do ME = MF nén BE + BF A M

= BM - ME + BM + MF = 2BM. F
BE + BF

Cc

Mit khac AB < BM => AB <

a) Ke AH1BCtaiH A
Tac6 AB=AC=>HB =HC.
Lai c¢6 D thudc tia d6i cta tia CB

Vay HD > HC =HB => AD > AB.

b) Dién tich AABC = % AH. BC; 1=y

Dién tich AABD = %AH.BD.

Ma BC < BD.
Suy ra Di¢n tich A ABC < Dién tich AABD.

Lai co:
Dién tich ABC = % AC.BE: Dién tich AABD = %AB.DF

Suy ra % AC.BE < %AB.DF. Tir d6, ta co: BE < DF.
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CHU PE 3. QUAN HE GIUA BA CANH CUA MOT TAM GIAC
BAT PANG THUC TAM GIAC
I. TOM TAT LY THUYET 4
Trong mdgt tam gidc, d§ dai cia mot
canh bao gio cling 16n hon gié tri

tuyét ddi ctia hiéu va nho hon tong

o~
@

cic d6 dai cia hai canh con lai. Cu thé:
|AB - AC|<BC <AB + AC.
Il .BAI TAP VA CAC DANG TOAN
Dang 1. Khing dinh c6 ton tai hay khong mét tam giac biét do dai ba canh
Phwong phap giai:
- Tdn tai mot tam giac ¢6 do dai ba canhlaa, b, ¢ néu:
a<b+c
b<a+c hodac|b-c|<a<b+c
c<a+b
- Trong truong hop xéac dinh dugc a la s6 1on nhat trong ba sb a, b, ¢ thi diéu kién dé tdn
tai tam giac chi cAn: a <b + C.
1A. B0 ba do dai nao dudi day co thé tao thanh d¢ dai cua 3 canh trong tam giac?
a) 5cm; 10 cm; 12 cm, b)1m;2m;3m.
c)6m; 9m;8m.
1B. B0 ba do dai ndo dudi diy c6 thé tao thanh d6 dai cia 3 canh trong tam giac?
a)3cm;4cm;5cm. b)2m;2m;5m.
c)5m; 10 m; 15 m.
2A. Mot tam giac can c6 mdt canh béng 6 cm. Tinh hai canh con lai, biét chu vi cua
tam giac d6 bang 20 cm
2B.  Tinh chu vi cia mot tam giac can biét 36 dai hai canh ctia n6 13 3,9 cm va 7,9 cm.
3A. Cho tam gi4c ABC c¢6 BC = 1 cm, AC = 7 cm. Tim d¢ dai canh AB, biét d6 dai
nay 1a mot s nguyén (cm).
3B. Cho tam giac MNP ¢6 MN = 1 m, NP = 3 m, d6 dai canh MP 1a mot s6 nguyén.
Tinh d¢ dai MP.
Dang 2. Chitng minh céc bat ding thire vé do dai

Phirong phdp gidi: Stir dung bat dang thirc tam gic va cac bién doi vé bat dang thirc.
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- Cong cung mot s6 vao hai vé cua bat dang thirc:
a<b=>a+c<b+c.

- Cong ting vé hai bit dang thirc cing chiéu:

a<b
{ < =>a+c<h+d
c<d

4A.  tam gidc ABC, diém M thudc canh AB.
a) So sanh MC vdi AM + AC.
b) Chirng minh MB + MC < AB + AC.

4B.  Cho tam giac ABC, trén tia d6i cua tia AC lay diém K.
a) So sanh AB v6i KA + KB.
b) Chirng minh AB + AC < KB + KC.

5A. Cho tam giac ABC, diém M bat ky nam trong tam gidc.
a) So sanh MB + MC v¢éi BC

b) Chémg minh MA + MB + MC > 22 FBC+CA

5B.  Cho tam giac ABC, diém D thudc canh BC.
a) So sanh AD véi BA + BD.

b) Ching minh AD < AB+BC+CA

6A. Cho tam giac ABC cén tai A. Trén tia ddi cia tia BA 13y diém D sao cho BD =
BA. Chung minh DC > AB
6B. Cho tam gidc ABC cén tai A. Trén tia ddi cta tia CA 13y diém D. Chirng minh DB

> DC.

I1l.  BAITAP VE NHA

7. CO0 hay khong tam giac vai do dai cac canh la
a)2m;3m;5m? b) 6 cm; 8 cm; 10 cm?

8. Tim chu vi ctia tam giac cin, néu biét hai canh cua n6 bang:
a) 7cmva 3 cm; b) 8cmva 2 cm.

9. Cho tam giac ABC c6 AB =1 cm, AC =4 cm, d0 dai canh BC 1a mdt sb nguyén.
Tinh d6 dai BC.

10.  Cho tam giac ABC diém O nam trong tam giac, tia BO cit canh AC tai I
a) So sanh OA va IA + 10, tir d6 suy ra OA + OB <A + 1B;
b) Chirng minh OA + OB < CA + CB.
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c) Chirng minh

AB+BC+CA _ 5a + OB +0OC < AB + BC + CA.

11.  Cho tam gidc ABC c6 AB < AC. Tia phan giac goc A cit canh BC tai D, trén canh
AC lay E sao cho AE = AB.
a) So sanh DB va DE.
b) Chirng minh AC - AB > DC - DB.

12*  Cho tam giac ABC. Goi M la 5

trung diém cua BC. /\
M

a) Chung minh AM < AB;AC " L™ ¢
b) Cho bén diém A, B, C, D nhu
D

hinh v&. Goi thir ty 13 trung diém
cua AC va BD. Chiing minh
AB +BC + C + DA > 4MN

HUONG DAN
1A. a)Co,vil2<5+10. b) Khéng,vil+2=3
c) Co,vi9<6+8.
1B. a)Co,vi5<3+4. b) Khong, vi5>2 + 2

b) Khoéng, vi 5 +10 = 15.
2A. Néu canh di cho (6cm) 1a canh ddy thi hai canh con lai la 7 cm va
7 cm, théa mén bat dang thirc tam giac.

Néu canh d3 cho (6 cm) 1a canh bén thi hai canh con lai 1a 6 cm va

8 cm, thoa man bat dang thirc tam giac.
2B.  Nhan xét: Canh tht ba ctia tam giac can bang mot trong hai canh

Kia.

Loai trudng hop canh thir ba bang 3,9 cm vi 3,9 + 3,9 < 7,9.
Truong hop canh tht ba bang 7,9 cm théa man bat dang thirc tam
gidc vi 7,9 < 7,9 + 3,9. Tur do6 tinh dugc chu vi cua tam giac 1a 19,7 cm.

3A. ChOyV]AC-BC|<AB<AC+BC=>6<AB<8.Do AB la s

nguyén nén AB =7 cm.
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3B. Tuong tu 3A, taco
2<MP <4=>MP 3cm

4A. a) AAMC co MC < AM + AC.
b) Dung két qua cdu a, ta co
MB + MC'< MB + MA + AC

=AB + AC.
4B. Tuong tu 4A.

5A. a) AMBCc6 MB + MC > BC.
b) Tuong tu y a, ta ¢
MA + MC > AC, MA + MB > AB.

Cong timg vé ctia ba bat ding thirc
= 2(MA + MB + MC) >AB + BC + CA.
AB + BC + CA

MA + MB + MC >

Chu ¥ rang két qua trén van dang khi M ¢ ngoai tam giac hodc &
trén hai canh AB hodc AC. Riéng khi M thudc BC thi
BM + MC =BC

5B. a) AABD c6 AD <BA+BD

A
b) Tuong ty v a,tacd : AD <CA +CD
Cong trir hai vé bat dang thirc
=>2AD <BA + BC + AC => bPCM. A
D ™
A

6A. AADCc6DC>AD-AC=AB
6B. Tuong tu 6A.

B C
7. a)Khong,vi2+3=5. —

D

b) Co, vi 6 + 8 > 10.
8. Tuong tu 2B, ta co:
a) Chuvitamgiacla7+7+3=17cm.
b) Chu vi tam giac la 8 + 8 + 2 = 18cm.
9. Tuong tu 3A, taco 3 <BC <5=>BC =4cm.
10. a) AOIAC6OA<IA+10,do do
OA+0OB<IA+10+0B=1A+IB.

Py
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11.

12*.

b) Tuong tu y a, chirng minh dugc
IA+IB<CA+CB.

Bé1vay OA+ OB<IA+1IB<CA +CB.

¢) Ching minh dugc cac bat dang thirc

tuong tw OB + OC < AB + AC, OC + OA

<BA + BC.

Cong timg vé ctia ba bat ding thir, ta duoc

OA+0B+0C<AB +BC +CA.

Két hop véi két qua cua 5A, ta c6 PPCM

a) Chirng minh dugc

AADB = AADE (c.g.c) => DB = DE.
b) AEDC c6 EC >DC - DE.
Chua y rang AC - AB = AC - AE =
vaDC - DE =DC - DB.

Tu d6 taco AC - AB>DC - DB.

a) Trén tia d6i cua tia MA lay diém D
sao cho MD = MA. Chuirng minh duogc
AMAB = AMDC (c.g.c) => AB = CD.
AACD ¢6 AC + CD > AD, chii y rang
AD = 2AM, AB = CD nén

2AM < AB + AC =>AM < AB+AC

b) Str dung két qua y a) ta co:
BA + BC > 2BM, DA + DC > 2DM.

SuyraAB+BC+CD+DA>2(MB+MD). (1)

Trong ABMD, lai c6
MB + MD > 2MN .

Tir (1) va (2), ta c6 DPCM /

(2)

B

M

A

N
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CHU DPE 4. TINH CHAT BA PUONG TRUNG TUYEN CUA TAM GIAC

|. TOM TAT LY THUYET A

1- Puong trung tuyén clia tam giac

* Poan

thing AM ndi dinh A cta tam

gidc ABC voi trung diém M cua canh.

BC goi

1a duong trung tuyén cia tam B S TR C

giac ABC.

* Mbi tam giac c6 ba dudng trung tuyén.

2. Tinh chét ba dwong trang tuyén ciia tam giac

Ba duong trung tuyén ctia mot tam

giac cung di qua mot diém.

Diém d6 goi 1a trong tim cila tam
giac do, diém d6 cach mdi dinh

A , S 2 e
mot khoang bang 3 do dai duong

trung tuyén di qua dinh Ay.

Néu G

ABC thi

la trong tdm cuia tam giac

AG BG CG 2
AD BE CF 3

I1. BAI TAP VA CAC DANG TOAN

Dang 1. Sir dung tinh chit trong tim ciia tam giac

Phirong phdp gidi: St dung linh hoat céc ti s6 lién quan t6i trong tm cta tam gidc.

Vi du. Néu AABC c6 trung tuyén AM va trong tdm G thi ta c6

AG :g =AM , AG = 2GM: GM = %AM;

1A.

1B.

Cho AABC c¢6 hai dudng trung tuyén BD, CE
a) Tinh cac ti s6 BG €6

BD CE
b) Chirng minh BD + CE > g BC

Cho AABC ¢6 BC = 8 cm, cac dudng trung tuyén BD, CE cit nhau tai G. Chimg
minh BD + CE > 12 cm.
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2A.

2B.

Cho tam gidc ABC c6 hai duong trung tuyén BP, CQ cit nhau tai G. Trén tia di
ctia tia PB ldy diém E sao cho PE = PG. Trén tia ddi cta tia QG liy diém F sao cho
QF = QG. Chung minh:

a) GB = GE, GC = GE; b) EF = BC va EF//BC.

Cho tam giac ABC c6 hai dudng trung tuyén AD, BE cét nhau tai G. Trén tia dbi
cta tia DG 13y diém M sao cho D 1a trung diém ctia doan thing MG. Trén tia d6i
cta tia EG lay diém N sao cho E 1a trung diém GN. Chirng minh:

a) GN =GB, GM = GA; b) AN = MB va AN // MB.

Dang 2. Chirng minh mt diém la trong tim ciia tam giac

Phirong phdp giai: Dé ching minh mot diém 1a trong tAm ciia mot tam giac, ta c¢6 thé

dung mot trong hai céch sau:

- Ching minh diém d6 12 giao diém cua hai dudng trung tuyén trong tam giac.

- Chtng minh diém d6 thuéc mot duong trung tuyén cia tam giac va thoa man mot trong

céc ti 16 vé tinh chat trong tAm ctia tam giéc.

3A.

3B.

4A.

Cho AABC. Trén tia d6i cua tia AB ldy diém D sao cho

AD = AB. Ly G thudc canh AC sao cho AG = % AC. Tia DG cét BC tai E. Qua

E v& duong thang song song v6i BD, qua D vé& dudng thing song song voi BC, hai
duong thang nay cit nhau tai F. Goi M 1a giao diém cua EF va CD.

Chiing minh:

a) G la trong tam ABCD;

b) ABED = AFDE, tur 6 suy ra EC = DF;

c) ADMF = ACME;

d) B, G, M thing hang.

Cho AABC. Trén canh BC lay diém M sao cho BM = 2CM. V& diém D sao cho
C la trung diém ctia AD. Goi N 1a trung diém ctia BD, Chting minh:

a) M 1a trong tam tam gidc ABD;

b) Ba diém A, M, N thang hang;

¢) Pudng thang DM di qua trung diém ctia AB.

Cho AABC véi duong trung tuyén AD. Trén tia AD ly diém E sao cho AD = DE,
trén tia BC 1dy diém M sao cho BC = CM. Chtng minh C 13 trong tdm cia
AAEM.
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4B.

SA.

SB.

BA.

6B.

Cho AABC. Trén dudng trung tuyén AM cua tam giac d6, 1ay hai diém D, E sao
cho AD = DE = EM. Chtrng minh E 1a trong tdm cua A ABC.
Cho AABC. V& trung tuyén BM. Trén tia BM ldy hai diém G, K sao cho BG =

% BM va G la trung diém cta BK. Goi E 14 trung diém CK; GE cit AC tai I Chirng
minh:

a) 11 trong tAm ciia AKGC; b) Cl = % AC.

Cho AABC, M la trung diém AC. Trén doan BM ldy diém K sao cho KM = %

KB. Diém H thudc tia dbi cua tia MK sao cho BH = 2BK. Goi I 13 diém thudc

canh AC va IC =% CA. Puong KI cit HC & E.

a) Chimg minh I 13 trong tim cia AHKC va E 12 trung diém ctia HC 6 E

b) Tinh céc ti s6 %l\'ﬁ—% Chtng minh ba diém H, I, F thiang hang ( I 1a trung

diém KC)

Cho hai doan théng AC va BD cit nhau tai trung diém O ctia mdi doan. Goi M, N
lan luot 1a trung diém cta BC, CD. Poan théng AM, AN cit BD lan luot tai I va
K. Chlrng minh:

a) I 1a trong tam cua A ABC va K 1a trong tam cua AADC,;

b) Bl = IK = KD.

Cho tam gidc ABC, dudng trung tuyén BD. Trén tia ddi cua tia DB lay diém E sao
cho DE = BD. Goi P, Q lan luot 1a diém trén BE sao cho BP = PQ = QE. Ching
minh:

a) CP, CQ cat AB, AE tai trung diém ctia AB,AE.

b) CP//AQ va CQ//AP.

Dang 2. Vin dé dwong trung tuyén trong tam giac vudng, tam giac can, tam giac

deu...

Phirong phdp giai: Chli y nhiing tinh chét ciia tam giac vudng, tam giac can, tam giac

déu.

TA.

Cho AABC vudng tai A, trung tuyén AM. Trén tia d6i cta tia MA 13y diém D sao
cho MD = MA.

a) Tinh ABD
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7B.

8A.

8B.

9A.

9B.

10A.

10B.

11A.

11B.

I,
12.

b) Ching minh AABD = ABAC.
¢) Chitng minh AM = %BC

Cho AABC vuong tai A, AB =6 cm, AC = 8 cm. Tinh khoang cach tur trong tam

G cua AABC t6i cac dinh, cua tam giac.

Cho AABC , trung tuyén AM = % BC.

a) Chirng minh BMA=2MAC va CMA=2MAB.

b) Tinh BAC =

Cho hinh v&, biét AABC ¢6 hai 5

duong trung tuyén BN,CP vudng B e AN
gdc v6i nhau tai G. Tia AG cit BC N
tail. BC =5 cm. A
Tinh d¢ dai GI,AG.

Cho AABC can tai A c¢6 duong trung tuyén AM.
a) Chung minh AM 1 BC.
b) Biét AB = 10 cm, BC = 12 cm. Tinh d6 dai doan vudng goc ké tir B xudng AC.
Cho AABC c¢6 AB = BC = 13 cm, AC = 10 cm, Puong trung tuyén BM, trong
tam. G. Tinh d¢ dai GM.
Cho AABC c6 hai duong trung tuyén BM, CN.
a) Chung minh néu AABC can tai A thi BM = CN.
b) Nguoc lai néu BM = CN, chtng minh:
1) GB = GC, GN = GM,;
i) BN = CM,;
i) AABC can tai A
Cho AABC c¢6 hai duong trung tuyén BM va CN cit nhau tai G. Biét BM = CN.
Chting minh AG 1 BC.
Cho AABC c6 ba duong trung tuyén AM, BN, CP cat nhau tai G.
Biét AM = BN = CP. Chtrng minh AABC déu.
Cho AABC c6 ba duong trung tuyén AM, BN, CP cat nhau tai G. Biét AG =BG =
CG. Chtrng minh AABC déu.
BAI TAP VE NHA
Cho tam giac ABC. Trén tia d6i cua tia AB 1dy diém E sao cho
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13.

14.

15.

16.

1A.

1B.

2A.

AE = 2AB. Trén tia d6i cua tia BC lay diém D sao cho BD = BC. Chtrng minh:

a) A la trong tam cua A CDE;

b) Pudng thing CA di qua trung diém cta DE.

Cho bon diém A, B,C, D khong thang hang nhu hinh v&. Goi O 14 giao diém cua
AC va BD. Trung diém ctia BD va AC lan luot 1a M, N. Chtng minh AC + DB >
2MN.

Cho AABC vuéng tai A, AB=6 cm, AC=8cm.

a) Tinh BC.

b) Puodng thing di qua trung diém I cua BC va vudng goc voi BC ciat AC tai D.
Chung minh CBD = DCB.

¢) Trén tia d6i cua tia DB liy diém E sao cho DE = DC. Ching minh ABCE
vuong.

Cho AABC vuéng tai A, trung tuyén AM. Biét AB = 6cm,

AC = 8cm.
a) Trén tia ddi cua tia MA lay diém D sao cho MD = MA. Chiing minh AAMB =
ADMC.

b) Chung minh ABAC = ADCA.

c) Tinh AM.

DO Chting minh AM < AB+AC

Cho AABC c¢6 hai duong trung tuyén AM, BN vudng goc voi nhau, trong tim G.
Biét AM = 4,5 cm, BN cm. Tinh d¢ dai cic canh cia AABC

HUONG DAN

Goi giao diém coa hai duong trung tuyén BD,CE 1a G.
AGBC c6: GB + GC > BC (bat dang thirc tam giac).

M3 GB = %BD, GC = %CEnén: %BD+ %CE>BC.

DodéBD+CE>g BC.

Tuong tu 1A.

BD+CE>§.8:120m.

a) Vi G la trong tam AABC B c
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2B.
3A.

3B.

nén BG = 2GP, CG = 2GQ.

Lai ¢c6 PE = PG, QF = QG

nén GE = 2GP, GF = 2GQ.

Do d6 BG = GE,CG = GF.

b) Suy ra AGBC = AGEF (c.g.c)

Twr d6 ta c6 EF = BC va GEF =GBC

=>EF // BC.

Tuong tu 2A.

a) Vi AD = AB nén A 1a trung diém BD

=> CA la duong trung tuyén cia ABCD A

Ma AG = %AC => G I trong tm ABCD G

b) Tacé: BD || EF => BDE = DEF B E ¢

va DE || BC => BED = EDF

=>ABED = AFDE (g.c. g) => BE =DF

(hai canh tuong tmg) (1). Mit khic do G 14 trong tim ABCD nén E 1a trung diém
BC

=>BE = EC (2).

Tu (1) va (2) suy ra EC = DF.

c) ADMF = ACME (g.c.g).

d) Do ADMF = ACME => MD = MC => M la trung diém DC => BM 4 trung
tuyén cia ABCD.

=>G ¢BM => B, G, M thing hang.

Tuong tu 3A. "
a) M thudc duong trung tuyén BC

cia AABD ma BM = 2CM nén M

la trong tam AABD. -

o«

Do d6 M thudc trung tuyén AN.
=> Ba diém A, M, N thing hang. N
b) DM Ia trung tuyén thir ba cua

AABD nén DM di qua trung diém

cua AB.
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4A. Theo dé bai ta c6 AD = DE nén
C thudc MD la duong trung tuyén

cua tam giac AEM (1) B D C
Mat khac ta c6 BC = 2CD va
BC=CMnén CM =2CD (2) E
Tu (1) va (2) suy ra C la trong
tam cua AAEM.
4B.  Tir gia thiét AD = DE = EM taco AE = %AM.
Ma E thudc trung tuyén AM nén E 13 trong tim ctia AABC.

5A.  a) Theo d& bai BG = % BM.

Suy raBG =2GM => GK = 2GM
=>M la trung diém GK. M_AK
Do d6 I 14 giao diém ba duong trung E

tuyén trong AKGC. B C

b) I 1a trong tam AKGC nén

ci=2cm=2. tac=1Ac
3 32 3

oB.  Tuong tu SA.
a) M 1a trung diém KH. Suy ra I 1a trong tdim cia AHKC. Suy ra KI 13 trung tuyén

AKHC.
b)Ezl,ﬁzz.SuyraHl
IK 2 MC 3

cling 13 trung tuyén AKHC.
6A. a)AABC c6 hai duong trung
BO, AM cit nhau tai [ nén A D

I 1a trong tam ciia AABC . ‘K 4
M

Tuong tu ta c6 K 1a trong tdm

cua AADC. B~
b) Tt y a) suy ra ta co:

Bl =2 BO, DK = EDO
3 3

Mit khac BO = DO
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6B.

TA.

/B.

8A.

=>Bl=DK = %BO - %BD => K = %BC. Suy ra PPCM.

Do d6 BI = 1K = KD.

Tuong tu 6A. N0 ‘
a) Chtmg minh duoc P,Q 1an luot 1a \ q’ N
M

trong tim AABC, AAEC.Suy ra DPPCM.
b) Chuy AADP = ACQD va

AADQ = ACDRP.

a) AAMC = ADMB (c.g.c)

=> ADB=DAC=>BD//AC Ma AB L ACnén AB 1LBD
=> ABD =90°.

b) AABD = ABAC (c.g.c).

c) AABD = ABAC (c.g.c) => AD = BC.

Ma AM = %AD => AM = %BC.

Ap dung dinh 1y Pytago trong tam giac
vudng ABC tinhdugc BC = 10cm

Goi M la trung diém cua BC.

Do d6 AM = 5cm

=> AG = gAM :E.S:Ecm
3 3 3

2 1

1
I

Tuong tu tinh dugc

BGz%BN =§\/ABZ+AN2 =§J§ cm

va CG =§\/ﬁcm.

a) Ta c6: MA:MB:MC:% BC

=> AMAB, AMAC latam giaccantaiM. A
Do d6

BMA = MAC + MCA = 2MAC,CMA = MAB + MBA = 2MAB
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8B.

9A.

9B.

10A.

10B.

11A.

b) Theo y (a) ta ¢6 2. (MAB + MAC) = MBA + CMA = 180°
=> BAC =90°,
Vi GI 1a dudng trung tuyén ké tir G dén BC
=>Gl= 1Bc= 1.5=25cm
2 2
Lai c6 Al 1a dudng trung tuyén cia AABC, G 1a trong tim => AG = 2GI = 2.2,5 =
scm.

a) AABM = AACM (c.c.c) AMB=AMC =90°=>AM L BC.
b) BC = 12cm => BM = 6¢cm. Ap dung Dinh li Pytago cho tam giac vudng AMB,
ta tinh dugc: AM = 8cm.

V& BC. Chimg minh duoc dt AABC = % BC. AM = %AC. BN.

Tur d6 tinh dugec BN = 9,6cm.
Tuong ty 9A. BM = 12cm

:>G|\/|:%BG:%.12:4cm. A

a) ABMC = ACNB (c.g.c) =>BM =CN.
b) i) Do G la trong tam A ABC nén: N M

GB= 2BM.GM= SBM,
3 3

GC=2CN,GN = 1CN
3 3

Ma BM = CN nén GB = GC,GN = GM.

ii) T y i) suy ra AGBN = AGCM (c.g.c) => BN = CM.
i) ViBN=CMnén BN =CM =>AB = AC.

Do d6 AABC can tai A.

Tuong tu 10A.

Chting minh dugc tam giac ABC céan tai A.

Kéo dai AG cat BC tai M. Ta c6 AAMB = AAMC (c.c.c).

Suy ra BPPCM.

Tacé BN = CP nén GB = GC,GP = GN. A
Tuong tu 10A, ta c6 AB = AC.

Tuwong tu, ta c6 AB = BC. PAGl AN
Vay AB = BC = CA.
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11B.

12.

13.

14.

15.

Suy ra AABC déu.
Taco AG = BG = CG VA AG = %AM,

BG=2BN,CG= 2CP
3 3

=> AM = BN = CP. Tuong tu 11A suy ra DPCM.

Tuong tu 3B. a) Tacd BD =BC,

do d6 EB 1a dudng trung tuyén cia ACDE .

Mait khac AE = 2AB nén A 1a trong tam cua

ACDE. .

b) Vi A la trong tam ciia ACDE nén CA D B

1a duong trung tuyén, suy ra DPCM

Tacé

OD + OA > AD

OA+0B>BC

OB +0C>BC

OC+0D>DC
2(OA+0B+0C+0D)>AB+BC+CD+DA
Hay 2(AC + BD) > AB + BC + CD + DA.

Str dung két qua cuia 12 trang 93, ta co:

AB + BC + CD + DA > 4MN.

Suy ra BPPCM.

Chay: Trung diém G cia MN duogc goi 13 trong tAm cta hinh ABCIg.

a) BC =10 cm.

b) ABDI = ACDI (hai canh goc vuong) ~ b
=> CBD =DCB

c) Taco

ABCD can tai D => DC = DB.
ACDE can tai D => DE =DC

=>CD= % BE => ABCE vudng tai C

a) AAMB = ADMC (c.g.c).

=
£
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b) Chirng minh duge CD ||AB ma
AB 1L ACnén AC L DC. Tur d6 suy ra
ABAC = ADCA (hai canh géc vuong).
c) AM =5cm.
d) Xét AABC c6 BC <AB + AC,

ma BC = 2AM nén AM < AB+AC

16. ViGlatrong tiam AABC nén:
AG=2AM= 2 45=3cm, 3
o2 /r\\L
2 2 N
BG==-BN==.6=4cm.
33 B\”\E‘/A
AABG vudng tai G nén : M

AB? = AG? + BG? = 3% + 42 =25,
SuyraAB=5cm

CHU PE 5. TINH CHAT TIA PHAN GIAC CUA MOQT GOC

I. TOM TAT LY THUYET

1.Dinh li thuin

Piém nam trén tia phan gidc ciia mot
goc thi cach déu hai canh cua goc do.

2. Dinh li ddo

biém nam bén trong mot goc va cach
deu hai canh cua goc thi nam trén tia

phan gidc cua goc do.

I1. BAI TAP VA CAC DANG TOAN

Dang 1. Van dung tinh chit phin giac ciia mét géc dé chirng minh cic doan thing
bang nhau

Phwong phép gidi: Ap dung Pinh Ii thudn.

1A. Cho AABC vudng tai A c6 AB = 3cm, AC = 6¢cm. Goi E 14 trung diém AC, tia

phan giac ciia A cit BC tai D.
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1B.

2A.

2B.

3A.

3B.

a) Tinh BC.

b) Chirng minh: ABAD = AEAD.

¢) Goi H, K lan luot 13 hinh chiéu cua D trén AB, AC. Chirng minh diém D cach
déu AB va AC.

Cho xOy khac 180°. Trén tia phan giac Ot ctia xOy lay diém M bét ki. Chimg
minh diém M cach déu Ox va Oy.

Cho AABC c6 A = 120°. Tia phan giac cia A cit BC tai D. Tia phan giac cta
ADC cit AC tai . Goi H, K, E 1an luot 1a hinh chiéu cta I trén duong th’fmg AB,
BC, AD. Chirng minh:

a) AC la tia phan giac cia DAH .

b) IH=IK

Cho AABC. Hai tia phan giac cua goc ngoai tai dinh B va dinh C cit nhau tai I.
Chting minh diém I cach déu hai canh AB, AC.

Cho AABC c6 trung tuyén AM dong thoi 1a dudng phan gidc. Trén tia AM lay
diém D sao cho MD = MA. Chting minh:

a) AB = CD.

b) AACD can tai C.

c¢) Chirng minh A ABC can tai A.

Cho tam giac ABC vudng tai A. Ttr mot diém K bét ki trén canh BC, vé KH L AC
(He AC). Trén tia ddi cuia tia HK 13y diém I sao cho HI = HK. Chirng minh:

a) Ching minh AB //HK;

b) Chirng minh KAH = IAH

¢) Chirng minh A AKI caén,

Dang 2. Chirng minh mgt tia la tia phan gidc ciia mgt géc

Phwong phdp gidi: Dé chimg minh mot tia 13 tia phan gidc ctia mot goc, ta c6 thé st dung

cac cach sau:
Céach 1. Ap dung Pinh 1i dao.

Céach 2. Chtrng minh hai géc bang nhau dya vao hai tam giac bang nhau.

Céach 3. Pudng trung tuyén trong tam giac can dong thoi 1a dudng phén gic.

4A.

Cho xOy c6 tia phan giac Ot. Trén tia Ot 1ay diém C bat ki. Lay
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4B.

SA.

SB.

BA.

A e Ox, B € Oy sao cho OA = OB. Goi H la giao diém ctia AB va Ot. Chiing
minh:

a) CA = CB va CO la phan giac cia ACB,;

b) OC vudng goc véi AB tai trung diém cua AB;

¢) Biét AB =6 cm, OA =5 cm. Tinh OH

Cho AABC, AB = AC. Trén canh AB lay diém D, trén canh AC lay diém E sao
cho AD = AE. Goi M la giao diém ctia BE va CD. Ching minh:

a) BE = CD;

b) ABMD = ACME;
¢) Puong vudng goc véi OE tai E cat Ox, Oy lan luot tai M, N. Chirng minh MN /
/ AC //BD.

Cho xOy. Lay céac diém A,B thudc tia Ox sao cho OA > OB. Lay céc diém C, D
thudc Oy sao cho OC = OA, OD = OB. Goi E 1a giao diém ctua AD va BC. Chung
minh.:

a) AD =BC;

b) AABE = ACDE;

c) OE la tia phan giac cua goc xOy.

Cho goc nhon xOy. Trén canh Ox iy diém A va trén canh Oy lay diém B sao cho
OA = OB. Pudng vudng goc voi Ox ké tir A cit Oy tai diém C. Pudng vudng goc
v6i Oy ké tir B cat Ox tai D va cat AC tai I. Puong vudng goc véi Ox ké qua D cit
Oy tai E. Pudng vudng goc v6i Oy ké qua C cat Ox tai F va cit DE tai J.

a) Chirng minh OI la tia phan giac xOy.

b) Chirng minh OC = OD. Tt do6 suy ra OJ 1a tia phan giac cia xOy

¢) Chirmg minh ba diém O, I, J thang hang.

Cho AABC vudng tai A. Goi M 1a trung diém ctia BC. Trén nira mit phang bo BC
khéng chira A dyng tia Mx 1 BC. Trén tia Mx lay E sao cho ME = MB,

a) Tam giac BEC la tam giac gi?

b) Goi H va K 1a chan cac duong vudng goc ké tir E dén cac dudng thang AB, AC.
Ching minh BEH =CEK .

¢) Ching minh ring AE 14 tia phan giac cta goc A
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6B. Cho AABC vudng tai A. Trén nira mit phang bd BC khong chtra A dung ABCD
vuong can tai D. Ha DI L AB, DH 1L AC.
Chung minh AD Ia tia phan giac cia A
I1l.  BAITAP VE NHA
7. Cho tam gidc ABC vudng tai A c6 B = 60°. Trén canh BC lay diém H sao cho
HB = AB. Puong thang vudng goc v6i BC tai H cat AC tai D. Ching minh:
a) BD la tia phan giac cia ABC; b) ABDC can.
8. Cho xOy khac goc bet.
a) Tir diém M trén tia phan giac cua xOy, ké cac dudng vudng goc MA, MB dén hai
canh Ox, Oy (A e Ox, BeOy), OM cit AB tai H. Chiing minh AB L OM.
b) Trén tia ddi cua tia Ox, Oy lan luot 14y hai diém C va D, sao cho OC = OD. Hai
duong thang 1an lugt vudng goc v6i Ox, Oy tai C va D cit nhau ¢ E. Chimg minh ba
diém O, H, E thang hang.
9. Cho hai géc nhon xOy va zO't c6 cac canh cat nhau tao thanh hinh ABCD nhu hinh
vé. Xét hinh ABCD.
a) Ching minh tong bon goc A + B + C + D bang 360°.
b) Cho biét A =130° B =120°, C = 50°.CAc tia phan giac ciaA,B cit nhau tai
M, cac tia phan
giac ciia D,C cit nhau tai N.
Tinh AMB, DNC.
c) Chung minh tia phan
giac cua hai goc xOy va zO't

vuong goc voi nhau.
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1A.

1B.

2A.

2B.

3A.

HUONG DAN
a) Ap dung Pinh li Pytago B
trong tam giac vuéng ABC . D
tinh, dugc BC /45 cm.
Vi E 1a trung diém AC nén
A K E C

AE:%AC:3cm:>AE:AB

=> ABAD =AEAD (c.g.c).
¢) Do DH L AB nén DH la khoang cach tir D dén AB.
Tuong ty DK 1a khoang cach tir D dén AC.
Suy ra DH = DK.
Ha ME, MF lan luot vudng goc véi Ox,0y (EeOx, Fe Oy). Ching
minh dugc AOME = AOMF (ch-gn) => ME = MF. Vay M cach, déu hai canh Ox,
Oy.
a) Vi BAC =120° nén CAH = 60°.
Do AD la phén gid&c BAC nén
1

DAC =~ BAC =60° B o .
=> DAC =CAH A
=> AC la phéan giac DAH . ;}<I ¢
b) Khi @6 IE = [H.

Mat khac DI la phan giac

ADC nén IE = IK.

Vay IH =K.

Goi E, F, P lan luot 1a hinh chiéu cta I trén cac duong thang AB,
BC, CA.

Theo Dinh li thuantaco IE=IFvalF=IP=>1E=IP .

Vay | cach déu hai canh AB, AC.

a) Trén tia d6i cua tia MA 14y D sao cho MA = MD.
=> AMAB = AMDC (c.g.c) =>AB =CD
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b) AM la phan gidc BAC nén BAM =CAM
Lai c6 BAM =CDM (hai goc twong tmg bang nhau).
Do d6 CAM =CDM => ACAD cén tai C => CA = CD.
c) Vay AB=AC=> AABCcantai A

3B. a)Tacd: AB L AC,KH LAC
=> AB // KH.
b) AAHK = AAHI (ch-cgv)
=> KAH =IAH .
c) AAKI c6 AH vura 1a duong

trung tuyén, vira 1a duong phan

gidc nén AAKI can tai A.

4A. a) Vi Ot la phan giac xOy nén AOC =BOC
=> AAOC = ABOC (c.g.c) => CA =CB, OCA=0CB
=> CO la phan giac ACB.
b) Chung minh dugc: AOAH = AOBH (c.g.c).
=> OAH =OHB =90°, AH = BH.
Vay OC vuong gbc voi AB tai

trung diém ctia AB.

¢) Vi H 1a trung diém ciia AB
=> AH = % AB = 3 cm.

Ap dung dinh 1i Pytago trong tam
giac vuong OHA, tinh dugc OH =4 cm.

4B. a) AABE = AACD (c.g.c) => BE = CD.
b) Do AABE = AACD => ABE = ACD=>BDC =CEB.
Mat khac AB = AC, AD = AE =>BD =CE.
Laico: AABE = AACD => ABE = ACD =>DBM =ECM
=> ABMD = ACME (g.c.g).
¢) Vi ABMD = ACME => MD = ME => AADM = AAEM(c.c.c).
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=> MAD = MAE => AM la phéan giac cia BAC .
5A. a) AOAD = AOCB (c.g.c) => AD = CB.

b) Do OA =0C, OB = 0D => AB = CD.
Lai c6 AOAD = AOCB (c.g.c) => OBC = ODA => ABE =CDE
Ma OAD =0CB. Vay AABE = ACDE (g.c.g)
c) Vi AABE = ACDE (g.c. g) => BOE = DOE
=> OE Ila tia phan giac cua goc xOy.
Tam gidc AOC va BOD déu ;
can 6 O nén OE 1 BD
vaOE 1 AC. Suyra

AC /I MN // BD. 1 \

5B. a)b) Tuong tu 5A. &= A D F o ox
c) Vi Ol, OJ cung la phan giac

ciia XOy nén ba diém O, 1, J

thang hang.

6A. a) ABEC c6 trung tuyén

ME = % BC => ABEC vuéng tai E..Mit khac

ABME vuong can tai M nén MBE = 45° H
=> ABEC vudng can tai E.

b) Tty (a) suy ra BE = CE. (1)

AB L AC,EK 1L AC=>AB// EK.

MaEH 1L ABnénEH 1EK => HEK =90°

=> HEB = KEC (cung phu HEC). (2)

¢) Tur (1) va (2) suy ra ABHE = ACKE (Ch-gn)

=>EH - EK.

Ching minh dugc AAHE = AAKE => HAE = KAE . Vay AE Ila tia phan giac cta
goc A.
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6B.

Tuong tu 6A.
Chiing minh dugc ABID = ACHD => DI = DH.

Suy ra AADI = AADH =>DAIl = DAH

Vay AD la tia phan giac cia A
a) Chirng minh dugc AABD va AHBD

=> AABD = AHBD => ABD = HBD
=> BD la tia phan giac cua ABC

b) BDH :%ABC = 30°, DCB = 90°-ABC = 90°-60° = 30°

=> DBH =DCB=> ADBC can tai D.

Tuong tu 4A.

a) Tacd MA = MB suy ra AOAM = AOBM => OA = OB.

Do d6 AOAH = AOBH nén OHA=O0OHB = 90°.

Vay AB L OM tai H.

b) AOCE = AODE => EOC = EOD. Vaiy E thudc duong thang chira tia phan giac
cua xOy.

a) AABD c6 tong cac goc 1a 180°. Tuong tw, ADBC co téng cac goc 1a 180°.
Cong lai ta dugc BPCM.

b) Sir dung két qua ctia y a) suy ra D = 60°.

AAMB cé §+% = 125° nén

AMB =55°.
Tuong tu DNC = 125°,
¢) Goi I 14 giao diém tia phan giac

g6c xOy v6i AD va E 1a giao diém

cua hai tia phan giac goc xOy va

zO't. Ta co:
I0'E :1 zO't=l(180°—D—C ) = 35°.
2 2

I0A :% xOy=%(180°—B—C ) - 5o,

OAIl = 180°—-A=50°
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Suy ra AIE =10A+0AIl =55°
Vély O'El =180°—(35°+55°) =90°

CHU DPE 6. TINH CHAT BA DPUONG PHAN GIAC CUA TAM GIAC

|. TOM TAT LY THUYET

1. Pinh li: Ba duong phan gidc cua mot
tam giac cung di qua mot diém. Piém
nay cach déu ba canh cia tam giac do.

Cu thé:

A=A,B=B,C=C,=>ID=IE=IF.
2. Tinh chat: Trong mdt tam giac can,
duong phan giac ciia goc ¢ dinh dong
thoi 1a duong trung tuyén, dudng cao

cua tam giac d6. Nguoc lai, néu mot

tam gidc c6 duong phan giac vé tu

mot dinh dong thoi 1a dudng trung tuyén

(hodc duong cao) thi tam giac dy 1a tam

giac can tai dinh do.

AABC : AB=AC
A=A } =>BD =DC

II. BAI TAP VA CAC DANG TOAN

Dang 1. Tinh d§ dai doan thing, so do goc

Phuong phdp gidi: St dung cac tinh cht:

* Giao diém cua hai duong phan gidc ciia hai goc trong mot tam gidc nam trén duong

phan gidc cua goc thi ba.

* Giao diém cac duong phéan giac ciia tam giac cach déu ba canh ciia tam giac.

1A.  Tim x trong mdi hinh v& sau biét CI va BI 14 hai phan giac cia ACB va ABC, cOn

EH va FH 1a hai phan giac cia DEF va DFE.
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D,
A
H
X
23° 37° 32°
E
c B

Hinh 1 Hinh 2

1B.  Tim x trong mdi hinh v& sau biét I, H 13 giao diém cua ba dudng phan gidc ctia cac

gdc trong cua tam giac.

A
D
39° X [4 ) zck
B C E ) F

Hinh 3 Hinh 4

2A.  Cho hinh v& bén, biét KN = 12 cm,

M
IN = 13 cm va | 1a giao diém, cac phan
giac cua tam gidc MNL. P, o
a) So sénh IP va IH.
b) Tinh IH P TR

2B.  Cho xOy, tia phan giac Oz. Trén tia Ox lay diém A sao cho
OA = 4cm. Tir A ké duong thang vudng goc véi Ox cat Oz tai H, cat Oy tai K. Lay
diém B trén tia Ox sao cho A 1 trung diém cua OB. Ha HI L OK.
a) Chirng minh AH = HI
b) Biét OH = 5 cm, tinh khoang cach tir diém H dén BK.
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Dang 2. Chitng minh 3 dwong dong quy, 3 diém thing hang

Phwong phdp gidi: Van dung tinh chit ba duong phan giac ctia tam giéc.

3A.

3B.

4A.

4B.

Cho tam gidc ABC can tai A. Ké cac tia phan giac BD, CE. Liy M 1a trung diém
cua BC.

a) Chirng minh AM 1a tia phan giac cua goc BAC.

b) Ba duong thang AM, BD, CE dong quy tai H.

¢) Gia sit 6 MN = MP = NP, tinh ti 56 %

Cho tam gidc MNP ¢6 MN = MP. Ha MK L NP (K eNP). Goi NE, PF lan luot 1a tia
phan giac cia cac goc N va P trong tam giac MNP. Chirng minh:

a) MK 1a tia phan giac ctia goc NMP;

b) MK, NE, PF ddng quy.

Cho tam giac ABC, tia phan giac AD. Cac tia phan giac ngoai tai dinh B va C cit
nhau & E. Chimg minh ba diém A, D, E thang hang.

Cho goc xOy nhon. Liy diém A trén tia Ox, diém B trén tia Oy. Trén tia Ox lay
diém C sao cho BC la tia phan giac ctia goc ABy. Goi I 1a giao diém cua hai tia

phan giac goc XxAB va xOy. Chimg minh ba diém B, I, C thing hang.

Dang 3. Puong phin gidc doi véi cac tam giac dic biét (tam giac cin, tam giac déu)

Phwong phdp gidi: St dung tinh chat trong tam giac can, dudng phan giac ctia goc & dinh

cling dong thoi 1a dudng trung tuyén, dudng cao.

SA.

SB.

BA.

6B.

Cho tam giac MNP can tai M ¢6 G 1a trong tam.I 1 diém nim trong tam gidc va
cach déu ba canh cta tam giac d6. Ching minh ba diém M, G, | thang hang.

Cho tam gidc ABC can tai A. Goi I 1a diém nam trong tam gidc va cach déu ba
canh cta tam giac d6. Ching minh Al vudng goc véi BC.

Cho tam giac ABC c6 duong trung tuyén AM la dudong phan giac cta goc A.
Chtrng minh tam gidc ABC cén tai A.

Cho tam gidc ABC c6 duong cao AH dong thoi 13 dudng phan giac cua goc A
Chting minh tam giac ABC céan tai A.

Dang 4. Chirng minh mdi quan hé giira cac géc

Phuong phap giai:

« Van dung cac tinh chat tia phan gidc cia mot goc dé tim mdi lién hé gitra céc goc.

« Dung dinh li tong ba goc trong mdt tam giac bang 180°.

TA.

Cho AABC, Cac tia phan giac ¢ goc B va C cét nhau ¢ I
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7B.

8A.

8B.

10.

11.

a) Biét A =70°, tinh s do goc BIC.
b) Biét BIC = 140°, tinh s do goc A.

c¢) Chtiirng minh BIC =90° + g

Cho tam giac DEF can tai D. Goi I 1a giao diém ciia cac tia phan giac EP, FQ.
a) Biét EIF = 110°, tinh s6 do goc D.

b) Biét D = 50°, tinh s6 do ba goc cua tam giac IPF

Cho tam giac ABC c6 B >C. Tur dinh A ké duong cao AH va tia phan giac AD.
a) Biét B =70°,C =50°, tinh s6 do HAD.

B) Chirng minh HAD = %

Cho AABC (AB > AC), I 1a giao diém ba dudng phan giac. Tia Al cat BC tai D.
Ha IH vudng goc véi BC tai H.
a) Néu B =40°,C =60°, Tinh s6 do goc HID.

b) Ching minh HID = %

BAI TAP VE NHA.

Tim X, y biét M 14 giao diém cac phan giac caa tam giac ABC.

A

__33°

Hinh 5

Hinh 6
Cho tam gidc ABC vudng tai A. Céc tia phan giac cua cac goc B va C cat nhau tai
l. Goi H, J, K 1an luot 13 chan dudng vudng goc ké tir I dén AB, AC, BC. Biét K
=lcm, BK = 2cm, KC = 3cm.

a) Chung minh ABHI = ABKI

b) Chirng minh tam gidc AHI la tam gidc vuong can.

¢) Tinh chu vi tam giac ABC

Cho tam giac ABC, trén tia d6i cua tia BC ldy diém M sao cho MB = AB, trén tia
d6i cuia tia CB 1y diém N sao cho NC = AC. Qua M ké dudng thang song song
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12.

13.

14.

15.
16.

17.

18.

v6i AB. Qua N ké dudng thang song song voi AC. Hai duong thang d6 cét nhau
tai P. Ching minh:
a) MA, NA lan luot 1a tia phan giac caia PMB, PNC
b) Tia PA cit BC tai K. Chimg minh PA 13 tia phan giac cia MPN , tir d6 suy ra
AK 12 tia phan gidc ctia BAC.
Cho tam gidc ABC. Céac duong phén, gidc cac goc ngoai tai dinh A va C cit nhau
o K.
a) Chirng minh BK 1a phan giac cua géc ABC.
b) Cho céc tia phan giac cac goc A va C trong tam gidc ABC cit nhau ¢ I Chimng
minh B, I, K thang hang.
c) Cho biét ABC =70°. Tinh AKC.
Cho tam giac ABC, tia phan giac AD. C4c tia phan gidc ngoai Bx va Cy cit nhau &

E. Ching minh ba duong thang AD, Bx, Cy dong quy va BEC = % FEH

Tam giac ABC can tai. A. Tia phan giac cta goc A cat duong trung tuyén BD tai K.
Goi I 1a trung diém cua AB. Ching minh ba diém I, K, C thang hang.

Chting minh trong tam giac cn, trung diém cia canh day cach déu hai canh bén.
Cho tam giac ABC can tai A. CP, BQ la céc tia phan gidc trong cua tam giac ABC
(P € AB, Q € AC). Goi O 1a giao diém cta CP va BQ.

a) Chirng minh tam giac OBC la tam giac can.

b) Chirmg minh diém O cach déu ba canh cta tam giac ABC.

¢) Chirng minh duong thang AO di qua trung diém ctia doan thang BC va vuong
gbc voi no.

d) Ching minh CP = BQ.

e) Tam giac APQ la tam giac gi? Vi sao

Chtng minh trong tam giac can, cac duong phan giac ing voi canh bén thi bang
nhau.

Cho xOy = 50°. Lay cac diém Ae Ox, B e Oy. C4c tia phan giac cua xAB va

yBA cit nhau ¢ E.

a) Tinh sb do goc AEB.

b) Cac dudng AE, BE cit phan giac ngoai goc xOy & K, F. Biét OBA = 40°.Tinh

cac gbc cua tam giac KEF.
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19.

20.

21.

22*,

1A.

Cho tam giac ABC vudng tai A. Ké AH vudng géc voi BC (H € BC).

Tia phén giac cia HAB cat BC ¢ D.

a) Chirng minh tam giac ACD la tam giac can.

b) Céc tia phan gidc cia HACva AHC cit nhau ¢ I. Ching minh. Cl di qua trung
diém, cta AD. Tir d6 tinh goc AIC .

Tam giac ABC c6 | 1a giao diém céc tia phan gidc ctia cac goc B va C. Goi D la
giao diém cua Al va BC. Ké IH vudng goc v6i BC (H e BC). Ching minh:

a) AD la tia phan gidc cua A;

b) cm:goo-%

c) BIH =CID

Cho tam giac ABC ¢ | 1a giao diém ctia ba duong phan giac. Goi H 1 chan dudng
vudng goc ké tir B dén AL Chimg minh:

a) Cac géc ICBva BIH la hai goc phu nhau;

b) IBH = ACI

Cho tam giac ABC déu. Qua B ké dudng thang xy song song AC va ha BM vudng
goc véi AC (M e AC). Qua C ké dudng thang x'y' song song AB va ha CN vuéng
goc voi AB (N e AB). Hai duong thang xy va x'y' ¢t nhau tai P. Chitng minh:

a) Puong phan giac ciia A va hai duong BM, CN dong quy;

b) Puong phan giac cia A va hai duong thang xy va x'y' dong quy.

HUONG DAN

a) Tacd B +C =2IBC + 2ICB = 2(IBC + ICB) =120°
= A =180°—(B + C) =180°-120° = 60°

Ma BI, Cl lan luot 14 tia phan giac cia B va C nén | 1a giao diém cua ba dudng

phén giac trong AABC.

30°.

—> Al Ia tia phan gidc ctia A => x zg -

b) Tacd ADEF can tai D => F =E =2HEF =64°.

=> FH Ia tia phan gidc ciia DFE => X = % _ 320
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1B.  Tuong tu 1A.

a) X = 24°. b) x = 33°.
2A.  a) | 1a giao diém ba duong phan giac cia AMLN. Do d6 I cach déu ba canh cia
AMLN => IP = IH.

b) Xét AIKN vuong tai K : IK =+ IN* - IK? =5cm

=>|H=IK=5cm..
2B. a) Do KA vira la duong cao vira la

trung tuyén nén AOKB can tai K.

Suy ra KA la phén giac OKB. Vi H

nam trén tia phan giac ciia xOy nén

H cach déu Ox, Oy => AH = HI
b) Tinh AH = /5% —4? =3cm

Tir gia thiép ta suy ra H 13 giao diém

ctia ba dudng phan giac trong AOBK nén H cach déu ba canh cua tam giac do.

Viy khoang cach tir diém H dén BK bang AH = 3cm

3A. a) Chung minh dugc AAMB = AAMC (c.c.c). i
Twr d6 suy ra AM 1a tia phan giac cua goc BAC.
b) Xét AABC c6 AM, BD,CE la céc tia E D
phan giac. Tir tinh chat ba duong phan
giac trong tam giac, suy ra ba duong B ™M @ C

thang AM,BD,CE ddng quy.
3B. a)b) tuong tu 3A.
¢) Khi AMNP la tam giac déu thi
MN, KE, PF ciing 14 ba dudng trung tuyén.

HM 2
Vay H la trong tdm, hay ——=—
y ong Y MK =3

4A.  Goi F,H,G lan luot 14 hinh chiéu
vuong goc cua diém E xudng cac
duong thang AB, AC va BC.
Tur gia thiét suy ra EF = EG
va EH = EG.
=> EF = EH nén E thudc tia phan
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giac cua goc BAC. Ma AD la tia
phén giac cua goc BAC.
Vay ba diém A, D, E thang hang.

4B. Tuong tu 4A.

5A. Inam trong tam giac va cach déu ba
canh cua tam giac nén MI la tia phan
giac cua goc M.
Do AMNP cén tai M nén duong

giac MI ciing 13 dudng trung tuyén.

G la trong tam cuia AMNP nén G

nam trén MI. Tt d9, suy ra M,G, |

thang hang.
5B.  Tuong tu 5A
6A. HaMD 1L AB,ME LAC. A

Vi AM la tia phan giac cua A nén
MD = ME.
Do d6 ABDM = ACEM (ch-cgv).

Suyra B=C. Vay AABC cén tai A.

6B. Tuong tu 6A. B M
Ching minh AABH = AACH (g.c.g)
=> AABC can tai A.

7A. a) Xét AABC, ta tinh dugc B+C = 110°.

A
Do do, IBC + ICB = 55°.
Vay BIC =180° - 55° = 125°.
b) Xét ABIC, tir gia thiét suy ra
I

IBC + ICB=40°. Do d0, ta co:

ABC + ACB = 80°.
Vay BAC =100°.
c) Taco: = BIC =180° - (IBC + ICB)

B+C 180°—-A

=180° - —~180° -
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7B.

8A.

8B.

10.

MATH

~180° - | 90° -2 |=g0° + 2
2 2

Tuong tu 7A.

a) D =40°.

b) EIF =115° IPF =82°30";IFP =32°30' ; EIF =115°
a) T gia thiét, ta tinh dugc:

BAC =60° A

=> DAC :¥ =30° = DAB

=> ADH =DAC +C =80°

Do d6, xét AAHD ta tinh duoc 70° 50°
B H
HAD =10°
C6 thé tinh BAH =90° - 70° = 20°.
Vay HDA =30°- 20° =10°
b) HAD =90° - HDA
_gpo.|A,c|. 18°-A-2C_B-C
2 2 2
Tuong tu 8A.
Tuong tu 1A.
a) x =19°. b) x =33°% y =24°.
a) ABHI = ABKI (ch-gn) Do d6, BH = BK = 2cm.
b) Al la tia ph&n giac ciia goc A nén HAI = ? =45°
Do d6, AAHI la tam gi&c vubng can.
c) Taco IH=IK =1J = lcm. Tt do6, suy ra K
AH = HI = Icm.
H

Tuong tu y b), taco AJ=KI=1 cm.

AIKC = ANJC (ch-gn)

=>|C = KC = 3cm.

AIBH = AIBK (ch-gn) => BH = BK = 2cm.
Do do, ta c6: AB =3cm; AC = 4cm; BC = 5cm.
Vay chu vi tam giac ABC 1a 12cm.
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11.

12.

13.

a) AABMcannén A =M,
C6 AB// MP => M, =A (so le trong).

Vay M, =M, , nén MA la tia phan giac

cua PMB.
Tuong tr, AACN c6 NA Ia tia phan giac
cua PNC.
b) Xét APMN c6 A 1a giao diém cua hai tia phan gidc géc M va N nén PA 14 tia
phén giac cua goc MPN.
C6: AB//MP => BAK =P, ( dong vi)

AC /I PN => KAC =P, (dong vi).
Ma P, =P, (do PA la tia phan giac ciia goc MPN) nén . Do d6, AK 1a tia phén giac
cua BAC

a) Tuong tu 4A.
b) Vi | 14 giao diém cac tia phan giac

cac goc A va C trong AABC nén

Bl cling 1a phan giac cia ABC. B
Suy ra B, I, K thang hang.
c) Str dung 7A, ta co:

AIC = 90°+¥ =125°

Chuy IAK =ICK =90° nén suy ra
KAC = 180° - 125° = 55°.
Tu 4A, ta chung minh dugc E

thudc tia phan giac cua géc BAC .
Do d6, tia AD sé& di qua diém E.
Chay:

BEG :%FEG;CEG :%HEG

Suy ra DPCM.
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14. Vi AABC can tai A nén tia phan giac
AK ddng thoi 1a dudng trung tuyén.
Ma BD la trung tuyén ciia AABC nén I D
K 1a trong tdm cia AABC.
Do d6 |, K, C thing hang.

15. Tacé AABM = AACM (c.c.c), suy ra 4
AM la tia phan giac cia BAC .Viy diém
M céch déu hai canh bén AB, AC.

16. a) Vi AABC can nén ABC = ACB, B M C
do do B,=C,. Vay AOBC can tai O.
b) Vi O la giao diém céc tia phan giac CP
va BQ trong AABC nén O la giao diém
ba duong phan, giac trong A ABC. Do do,
O céch déu ba canh ciia AABC.
c) Taco AABC can tai A, AO la tia phan

giac ¢ dinh A nén AO dong thoi 1 trung
tuyén va dudng cao cia AABC.

Vay duong thang AO di qua trung diém cta doan thang BC va vudng goc véi né.
d) APBC = AQCS (g.c.g) => CP =BQ.
e) Tury d), ta suy ra AP = AQ.

Vay tam giac APQ can tai A .

17. Vi AABC can tai A nén ABC = ACB.
Do d6, B, =C,
AABD = AACE (g.c.g) => BD = CE.
18. a) Xét AOAB, vi 0=50° néntacé
OAB +0OBA =130°
Mat khac

XAB =180°—OAB
nen
yBA=180°—OBA

XAB + yBA = 230°
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Do do,
230°

EAB + EBA= =115°

Xét AAEB, ta tinh duoc
AEB =180°-115° =65°
b) Tuong tu, tinh dugc
EKF =70°. Suy ra
KFE =45°

19. a) Taco:

A
DAC + A =90°
ADC + A, =90°
=> AACD cén tai C. B D H C

b) Vi AACD can tai C nén tia

phan giac CI dong thoi 1a duong

trung tuyén. Do d6 CI di qua trung diém M caa AD.

Do AAMI vuong can tai M nén AIM =45°, hay AIC = 135°.
20.  Xét AABC c6 1 1a giao diém cia

cac tia phan giac géc B va C nén

Al la tia phan giac cua A.

=> AD la tia phan giac cua A.

A+C _ g0 B
2

b) CID=A,+C, =

A
‘ 2 ! ! 2 \
B HD C
. B
c) Taco BIH =90°-B, ZQOO_E
Két hop vé6i cau b), suy ra BIH =CID.
21.  a) Tur gia thiét suy ra .
IA, IB, IC la céc tia phan giac
cua AABC.
Tuong tu 20 ¥ b), chung minh
1
B c
\Q/H

duogc 1, =90°-C,

Vay cac goc ICB va BIH la hai

g6c phu nhau.
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22%*,

b) Vi AIBH vuong tai H nén:

IBH =90°— 1, =90°—(90°~C,)=C, =C,

Vay IBH = ACI

a) Vi AABC déu nén cac dudng
cao BM,CN dong thoi 1a duong
phan giac cia AABC.

Vay duong phan giac cua goc A
va hai duong BM, CN dong quy.

b) T gia thiét suy ra BM L BP,
ma BM la tia phan gidc trong cua
AABC nén BP la tia phan giac

ngoai cuia AABC.

Tuong tu, ta c6 CP 1a tia phan

giac ngoai cua AABC.

Tu 5A, ta chirng minh dugc P thude

duong phan gidc trong cua goc A.

Vay duong phan giac cia goc A va

hai duong thang xy va x'y' dong quy

A
N M
" I X
1
B\
yl

Yy

CHU PE 7. TINH CHAT PUONG TRUNG TRUC CUA MOT POAN THANG
I. TOM TAT LY THUYET

1. Dinh nghia dwong trung truc:

Puong trung truc cia mgt doan

thang 14 dudng thang vudng goc

v6i doan thang 4y tai trung diém

cua no.

Trén hinh vé bén, d 1a duong trung

truc cua doan thfmg AB. Ta cling

no6i: A ddi xing B qua d.

,
/
X
;

2. Pinh i 1: Piém nidm trén dudng trung truc ctia mot doan thang thi cach déu hai mat

ctia doan thang do.
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3. Pinh li 2: Piém cach déu hai mat cia mot doan thang thi ndm trén dudng trung truc

ctia doan thang do.

MA = MB < M thudc duong trung truc cia AB.

4. Tap hop cac diém céach déu hai mut cia mot doan théng la duong trung truc cua doan

thang do.
I1. BAI TAP VA CAC DANG TOAN

Dang 1. Véan dung tinh chét ciia duwdng trung truc dé giai quyét bai toan

Phuwong phadp giai: St dung Binh [i 1.

1A.

1B.

2A.

2B.

3A.

3B.

4A.

4B.

Cho hai diém A, B nam trén duong trung tryc ciia doan thang MN, Chimg minh
AMAB = ANAB.

Cho AABC can tai B. Liy diém D ddi xing véi diém B qua AC. Chirng minh
AABD = ACBD.

Tam giac ABC vudng tai A ¢6 C = 30°. Trén tia ddi cua tia AC lay diém D sao
cho AD = AC. Tinh s6 do goc BDA.

Tam giac ABC c6 diém A thudc duong trung truc ciia BC.

Biét B = 40°. Tinh s6 do cta cac goc trong AABC

Tam giac DEF c6 DE < DF. Goi d 1 dudng trung truc ctia EF. M 1 giao diém cta
d voi DF.

a) Chirng minh DM + ME = DF.

b) L4y bat ki diém P nam trén duong thang d (P #M). Chiing minh DP + PE >
DF.

c) So sanh chu vi cua hai tam giac DEM va DEP.

Tam giac ABC c6 B—C = 30°. Pudng trung truc cia BC cat AC & K.

a) Chirng minh KBC = KCB.

b) Tinh s6 do goc ABK

¢) Biét AB =3 cm, AC =5 cm. Tinh chu vi tam gi4c ABK.

Cho tam giac ABC. Cac dudng trung truc ciia AB va AC cat BC tai M va N.

a) Biét =B 30°, C = 45°. Tinh s do goc BAC va MAN .

b) Chirng minh MAN = 2 BAC - 180°.

Cho tam gidc ABC can c6 A > 90°. Cac duong trung truc ciia AB va AC cit canh

BC theo thtr tu & D va E va hai trung truc cit nhau & F.
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SA.

SB.

a) Biét A = 110°. Tinh s6 do goc DAE.

b) Chirng minh 2 BAC = DAE +180°.

c) Tinh goc DFE.

Cho g6c vudng xOy. Trén cac tia Ox, Oy lay hai diém A va B (khong tring voi
0). Pudng trung truc cua cac doan thang OA va OB cit nhau & M. Ching minh:

a) A, M, B thing hang.

b) M 1a trung diém ctia AB.

Cho AABC vudng tai A. Pudng trung tryc cta doan thang AC cat AC tai H, cat
BC tai D. Néi A va D,

a) So sanh sb do goc DAB va DBA.

b) Ching minh D 13 trung diém cua BC

Dang 2. Chitng minh mdt diém thudc dwdng trung trwe. Chirng minh mét duwong

thing 1a dwong trung true ciia mot doan thiang

Phuong phap gidi:

« Pé ching minh diém M thudc trung truc ciia doan thang AB, ta dung Pinh Ii 2 hodc

Dinh nghia dwong trung truc.

« Bé chimg minh dudng thing d 13 dudng trung truc ctia doan thing AB, ta chimg minh d chira

hai diém cach déu A va B, hoic ding dinh nghia duong trung truc.

BA.

6B.

TA.

Cho doan thing AB = 5 cm. V& dudng tron tim A ban kinh 4 cm va dudng tron
tam B ban kinh 3 cm. Hai dudng tron ndy cét nhau tai D, E. Ching minh:

a) Piém A thudc duong trung tryc cia DE;

b) AB la duong trung truc cua DE;

c) ADB = 90°.

Cho doan théng AB. Dung cac tam giac can MAB, NAB lan luot tai M va N M,
N nam khéc phia so voi AB). Chtng minh:

a) Piém M thudc dudng trung truc cia AB;

b) MN la duong trung tryc cuia AB.

Cho ADEF c6 DE = DF. Liy diém K nam trong tam giac sao cho KE = KF. Ké
KP vuong goc véi DE (P € DE), KQ vudng goc voi DF (Q € DF). Ching minh:

a) K thudc duong trung truc cua EF va PQ;

b) DK la duong trung truc cua EF va PQ. Tur d6 suy ra PQ//EF.
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7B.  Cho goc xOy khac goc bet Oz 14 tia phan gidc cia xOy . Goi M la mot diém bat ki
thudc tia Oz. Qua M v& dudng thang a vudng goc voi Ox tai A, cit Oy tai C va vé
duong thang b vudng goc véi Oy tai B, cit Ox tai D. Chieng minh.:
a) Piém O thudc duong trung tryc cua AB;
b) OM la duong trung truc cua AB;
¢) Piém M thudc dudng trung truc ciia CD

Dang 3. Xac dinh vi tri ciia diém théa mén yéu ciu dé bai

Phuong phap giai: St dung Dinh [Ii 2 dé xac dinh mét diém nam trén duong trung truc

ctia doan thang.

8A.  Cho hai diém A, B nam cung phia v6i duong thang d. Xéac dinh vi tri diém M trén
duong thang d sao cho M cach déu hai diém A va B.

8B. Cho tam giac ABC. Mot dudng thang d di qua A va khong cat doan thang BC.
Tim vj tri diém D trén duong thang d sao cho D cach déu hai diém B va C.

Dang 4. Sir dung tinh chat dwdng trung trwce vao bai toan vé cue tri (tim gia tri nhé

nhit, gia tri 16n nhat)

Phuwong phap giai:

« Sir dung tinh chat dudng trung truc dé thay d6i d6 dai mot doan thang bang d6 dai mot

doan thang khac bang né.

« Sir dung bt dang thirc tam gidc dé tim gid tri nho nhat, gia tri 16n nhat.

9A.  Hai diém A, B cing nam trén nira mit phing c6 bo 13 duong thang d. Tim vj tri
diém C trén dudng thang d sao cho gié tri cia tong CA + CB 12 nhé nhat.

9B. Hai nha may dugc xay dung tai hai dia diém A va B cung nam vé mot phia ctua
khuc séng thang. Tim trén bd séng mot dia diém C dé xay tram bom sao cho tong
chiéu dai duong 6ng din nudc tir C dén A va dén B 14 nhé nhat.

I1l.  BAI TAP VE NHA

10.  Cho g6c xOy= 35°. Trén tia Ox lay diém A, trén tia Oy lay diém B. Goi C 1a diém
dbi xtmg voi A qua Oy.
a) Chirng minh AOAB = AOCB.
b) Tinh s6 do goc AOC

11.  Cho tam giac ABC vudng tai A c¢6 goc C=60°. Lay diém D ddi xtng voi diém C
qua AB.
a) Ching minh ABCD 1a tam giac déu.
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12.

13.

14.

15.

16.

17.

b) Biét BC = 2+/3. Tinh d6 dai cac canh AB, AC.

Cho AABC, duong phan gidc AD. Trén tia AC lay diém E sao cho AE = AB.
Chung minh:

a) DB = DE;

b) AD la duong trung truc cua BE.

Cho AABC can tai A, M la trung diém ctiia BC. ME vudng goc vi AB, MF vudng
goc voi AC. Chirng minh:

a) AM la trung truc cta ctua BC;

b) ME = MF va AM Ila trung truc cua EF;

c) EF// BC.

Cho tam giac ABC c6 AB < AC. Trén canh AC lay diém D sao cho CD = AB. Hai
duong trung truc ctia BD va AC cit nhau tai E. Ching minh:

a) AABE = ACDE;

b) Piém E cach déu hai canh AB va AC.

Cho tam giac ABC can tai A ( A < 90°). Pudng trung truc ciia canh AC cét tia CB
tai diém D. Trén tia ddi cta tia AD iy diém E sao cho AE = BD. Chtrng minh.:

a) Chirng minh AADC can;

b) Chirng minh DAC = ABC;

¢) Ching minh AD = CE;

d) Lay F 1a trung diém cua DE. Ching minh CF 13 dudng trung truc cua DE.

Cho AABC nhon, duong cao AH. Liy cac diém P va Q lan luot ddi xang voi H
qua AB; AC.

a) Ching minh AP = AQ.

b) Cho BAC = 60°. Tinh sé do gboc PAQ

¢c)Goil, K lan luot 1a giao diém cua PQ v6i AB, AC. Chung minh API = AHI va
AHK = AQK .

d) Chung minh HA 1a tia phan gidc cua IHK .

Cho xOy = 90°. Trén tia Ox lay diém A, trén tia Oy liy diém B. K¢é dudng trung
tryc HM cua doan thing OA (H € OA, M e AB). Ching minh M thudc dudng

trung truc cua OB.
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18.

19.

20.

21.

22.

23.

24%*,

Cho tam gidc ABC c¢6 dinh, dudng phan gidc Al (I € BC ). Trén doan thang IC
lay diém H. T H ké duong thang song song v&i Al cat AB kéo dai tai E va cat
AC tai F. Ching minh:

a) Buong trung tryc ctia EF luon di qua dinh A cua tam giac ABC;

b) Khi H di dong trén doan thang IC thi duong trung truc cia doan thiang EF ludn
c¢d dinh.

Cho tam gidc ABC c¢6 AB < AC. Xéc dinh diém D trén AC sao cho DA + DB =
AC.

Cho géc xAy, B va C la hai diém lan lugt thudc hai tia Ax va Ay. Tim mot diém
M céach déu hai canh cta goc va cach déu hai diém B va C.

Cho bén diém A, B, C, D

tao thanh hinh c6 AB//CD

va BC//AD nhu hinh vé.

Giao diém ciua AC va BD A

la O. Tir O v€ vudng goc

v6i AC cét canh BC, AD

lan luot tai M, N. Chung minh AC la trung truc cia MN va AM = MC = CN = NA
Cho AABC c6 AB = 10 cm, AC = 13 cm, Trén tia d6i tia AC Iy diém E sao cho
AE = AB. Qua A ké dudng thang d vudng goc véi BE. M 1a diém bat ki trén
duong thang d.

a) Chirng minh MB + MC > EC.

b) Tim vi tri diém M trén duong thang d sao cho MB + MC dat gia tri nho nhét va
cho biét gi tri d6 1 bao nhiéu.

Cho tam giac ABC. Tim diém E thudc dudng phan gidc cia gbc ngoai tai dinh A
sao cho tam gidc EBC c6 chu vi nho nhit.

Cho diém A nam trong goc nhon xOy .

a) Tim hai diém M, N thudc Ox va Oy sao cho AM + AN 14 nhé nhét.
b) Tim hai diém B, C thudc Ox va Oy sao cho AABC c6 chu vi nho nhat
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1A.

1B.
2A.

2B.

3A.

3B.

4A.

HUONG DAN

Do A, B nim trén duong trung truc
ctia doan thang MN nén

AM = AN, BM = BN,

Suy ra AMAB = ANAB (c.c.c).
Tuong ty 1A.

AB 1a duong trung truc cua AC

=>BD =BC => ADBC can tai B L

=> BDA=C =30° D A
Tuong tu 2A

Tinh dugc: ACB =40° BAC =100°

Do DE < DF nén M thudc canh DF.
a) Co M thugc duong trung tryc cia
EF nén ME = MF

=> DM + ME = DM + MF = DF.

b) Vi P thudc dudng trung truc cua

EF nén PE = PF =>DP + PE = DP + PF.

Xét ADEF: DP + PF > DF.

Vay DE + PE > DF.

c) Tuya)vayb)suyraDP+PE>DM + ME.
Vay chu vi tam giac DEP 16n hon chu vi tam gidc DEM.
Do B>C nén AC > AB va K thudc canh AC.

a) K thudc duong trung truc cua BC => KB = KC

=> ABKC can tai K =>KBC = KCB A

b) Ta co: K

ABK = ABC -KBC = ABC -C =30°

c) Taco:

AK + BK = AK + KC = AC =5cm.
=>AB+AK+BK=3+5=8cm.

Vay chu vi tam giac ABK 1a 8 cm

a) TUr gia thiét suy ra AB > AC va M nam giita B va N.
Tacdé MA = MB, NA = NC.



NV

HavaMiTrH

B=A=30° \enAN.L BC
C=A =45°

Xét AABC: A =105°,

Vay MAN =90°— ABN + BAM =30°
b) C6: MAN = A—(A +A,) = A—(B+C)=A—(180°— A)

Vay MAN =2A-180°
4B. Tuong tu 4A. CO

DAE =40°va DFE =70° x
5A.  a) Goi M1,M; lan luot 1a A
. - X ” MI
giao di€m cua trung truc M,
doan OA,OB vdi AB. 1=
o B Y

Mi1A = M10 nén A=0,

M20 = M2B nén B=0,.

=> 0,+0,=A+B=90°=>M,0M,=0°=>M,=M, =M

Vay A, B, M thang hang.

b) Tir két qua ¥ a) va MA = MB nén M la trung diém cta AB.
5B. a) Tir gia thiét suyraDC=DA => C=A C

>A =B

A +A =90
B+C =90°

b) A, =B => DA =DB.
Ma DC = DA => DC = DB.

= PpPCM
6A. a) Tu gia thiét suy ra AD = AE.

Suy ra diém A thudc duong trung
truc cua DE.

b) Tuong tir ¥ a), ta c6 diém diém B

thudc duong trung truc ctua DE.
Vay AB la duong trung truc ctia DE.
c) Taco AD? + DB? = 42 + 32 = 25,
Ma AB? = 25.
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6B.

TA.

7B.

8A.

8B.

Vay AABD vudng tai D.
Tuong tu 6A.

, | DE=DF
a) Ta co: {K . nén K, D thudc

trung truc cua EF.

ADEK = ADFK (c.c.c)

=> D, =D, => DK la duong phan

giac goc DEF.

=> ADPK = ADQK

=> KP = KQ va DP = DQ.

Tt d6 suy ra K, D thudc trung truc ctia PQ.

b) Tiry a) ta ¢c6 DK la duong trung truc cia PQ va DK la duong trung truc cua EF.

SuyraDK L PQ,DK L EF.
Vay PQ // EF.
a) AOAM = AOEM (ch-gn)
{OA: OB

MA =MB
=> O thudc trung tryc cua AB.
b) Tiry a) ta c6 OM la trung truc
cua AB.
AOBD = AOAC (cgv-gn)
Tuong tu 7A, ta co OM la trung

truc cua DC.

Vi diém M céch déu hai diém A

va B nén M thudc duong trung

true cua doan thrfmg AB.
Vay diém M 1a giao diém ctia
duong thang d véi dudng trung

truc cua AB.
Cha y: Néu A, B ndm sao cho
AB L d thi khong ton tai diém can tim.
Tuong tu 8A.
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9A.

9B.

10.

11.

12.

Lay D la diém ddi xtng, véi A
qua d. Theo tinh chat dudong trung
truc: CA =CD.

Do d6 CA+CB=CD + CB.

Goi M 1a giao diém cua BD va d.

Néu C khong trung v6i M thi xét B
ABCD, ta c6: CB + CD > BD hay
CA+CB>BD (1).

Néu C trung v6i M thi:

CA +CB=MA + MB =MD + MB = BD (2).
So sanh (1) va (2) ta thdy diém C tring M hay C 1a giao diém cta BD va d thi gia
tri ciia tong CA + CB 1a nho nhét.

Chu y: Diém C tim dugc & vi tri M nhu vay 14 diém duy nhat. That vay, néu 1ay E
d6i xtmg voi B qua d thi AE van cat d & M dung vi tri ma BD cit d.

Tuong tu 9A.

a) TUr gia thiét suy ra OB 1a duong
trung truc cua AC.

=>0A =0C, BA=BC.

=> AOAB = AOCB (c.c .c).

b) Tury a) suy ra:

AOB =BOC =35°=> AOC =70°
a) CO AB la duong trung truc cta
CDnén BD =BC

=> ABCD cén c6 C =60°

=> ABCD déu.

b) ABCD déu

->CD=BC= 2J§:>CA=7=J§

Xét AABC vuong tai A, ta co: &

AB = +/BC’-AC?*=3

AABD = AAED (c.g.c)
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=> DB = DE (1).
b) Theo gia thiét: AB = AE (2).
Tu (1) va(2), suy ra AD Ia duong
trung truc cua BE.

13.  a) Tur gia thiét suy ra AB = AC va MB = MC

=> AM la trung tryc cua cua BC
b) AABC céntai Anén B=C.
ABEM = ACFM ( ch-gn) => ME = MF.
ABEM = ACFM (ch-gn) => BE = CF.
Ma AB = AC =>AE = AF.
Mait khac, ME = MF. Do d6 AM la

trung truc cua EF.

c) Ta c6: AM la duong trung tryc cua

BC va EF

=>AM L BC, AM 1 EF=>EF//BC.
14.  a) Vi hai duong trung truc cia BD

va AC cét nhau tai E nén EA = EC,

EB = ED.

=> AABE = ACDE (c.c.c).

b) AABE= ACDE => A =C,
MAaEA=EC=> A=C,=A=A

=> AE la tia phan gidc cia géc BAC
=> diém E cach déu hai canh AB va AC.

15.  a) Vi D thudc duong trung truc ctia E
AC nén DA = DC.
=> AADC can.

b) AADC can => DAC = DCA.
Vi AB = AC nén ABC = ACD.

=> DAC = ABC

c)Taco:
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EAC + DAC = DBA+ ABC (= 1800)

Tir két qua y a), suy ra EAC = ADB.
Ching minh dugc AEAC = ADBA (c.g.c) => AD =CE.
d) Taco: AD =CE, AD =CD nén CE =CD.
=> CF la duong trung tryc cia DE.
16.  a) T gia thiét suy ra AP = AH va AQ = AH nén AP = AQ

b) Ta co:

PAQ = PAH + HAQ

2(BAH + HAC) .

=2BAC =120°

c) AAPI = AAHI (c.c.c)

=> APl = AHI (1) C

AAHK = AAQK (c.c.c)

=> AHK = AQK  (2)

d) Co AP = AQ => APAQ céan tai A => API = AQK (3).

Tu (1),(2) va (3) ¢6: AHI = AHK

=> HA la tia phéan giac cta IHK .
17. TacoMA=MO=>0,=A A‘\

Mit khac, A+B=0,+0,=90° H= Y

=> 0,=B => MO = MB. F " \

Vay M thudc trung truc cua OB o//l T
18. &) VIiHE// Al nén E = A (dong vi) va F, = A, (so le trong).

Ma A=A ,dodo E=F E

=> AE = AF

A

=> Puodng trung tryc cua EF luén AP

di qua dinh A cua tam giac ABC.

b) Vi EF//AI nén dudng trung truc

ctua EF vudng goc véi Al. E I H

Tir két qua y a), suy ra dudng trung

tryc cua EF luon di qua diém A va
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19.

20.

21.

22,

vudng goc voi Al ¢b dinh. Vay dudng trung truc cta doan thang EF luén cb dinh.
Ta c6: AC = DA + DC. Suy ra:
DA+DB=AC

<~ DA+DB=AD+DC

<~ DB =DC

< D thudc duong trung truc cua BC.

Vay D la giao diém cta AC voi dudng

trung tryc cua BC thi

DA + DB = AC.

Vi M cach déu hai canh cta goc xAy 2

nén M thudc tia phan gidc ciia xAy . B M
Vi M céach déu B va C nén M thudc

duong trung truc cua BC.

Vay M la giao diém cua tia phan giac
goc xAy va duong trung truc cua BC
Chit y: Néu B, C ¢ vi tri ma AB=AC
thi s& tim duoc vo sé diém M nim trén trung truc cua BC.
Chirng minh dugc:

ABAC = ADCA (g.c.g) nén BC = AD;

ABOC = ADOA (g.c.g) nén OC = AO

Do BC // AD nén MCO = NAO (so le trong)
AMOC = ANO A=>0M =ON,

AC L MN tai trung diém ctia MN nén AC 14 trung truc cia MN. Suy ra AM = AN
va CM = CN, va dugc MN ciing 1a trung truc cia AC nén AM = MC. Suy ra
DPCM.

a) Goi F 1a giao diém cua dudng

thang d v6i AB nén AF 1 BE.

AAEF = AABF (ch-cgv). E

=> FE = FB => AF la duong trung

truc cia AB => ME = MB. E
=>MB + MC = ME + MC.

Néu diém M khong tring diém A, B
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23.

24>,

xét AMEC c6o ME + MC > EC
nén MB + MC > EC ().
Néu diém M trung diém A, khi dé:
MB + MC = AB + AC = AE + AC = EC (2).

Tu (1) va (2) suy ra MB + MC > EC.
b) T y a) ta thay khi diém M tring diém A thi MB + MC dat gia tri nh6 nhat. Khi
do, ta co:

MB + MC = EC = AB + AC = 23cm.

Lay diém D dbi ximg véi

diém C qua dudng thang AE. D

=> AE la duong trung truc

cua CD =>ED = EC A

=>EB+EC=EB + ED.
Tuong tu 9A. suy ra diém E
tring v6i diém A thi gia tri
ctia tong EB + EC nho nhét.
Khi d6, chu vi cua tam giac
EBC ciing 1a nhé nhat

a) Tir A vé AM L Ox. Poan AM nho hon cic doan tir A dén bét ctr diém nao trén
Ox.
Tuong twy AN L Oy.
Suy ra AM + AN tim dugc nhu
trén 13 co gia tri nho nhét.
b) Lay D dbi xtmg véi A qua OX,
liy E d6i xtmg véi A qua Oy.

Duong DE cat Ox, Oy lan luot

tai B, C can tim.

That vay, lay bét ki diém B',C'

khac B,C thi ta ludn co:

BD+BC+CE<B'D+B'C'+C'E.

Mat khéc, ta co: AB +BC + CA=BD +BC +CE,
AB'+BC'+CA+BD+B'C'+CE.

Vay B, C 12 hai diém thoa min yéu cau d¢é bai.
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CHU DPE 8. TINH CHAT BA PUONG TRUNG TRUC CUA TAM GIAC

I. TOM TAT LY THUYET
1. Pinh li 1. Ba duong trung truc ctuia

mot tam giac cung di qua mot diém.

Piém nay cach déu ba dinh ciia tam
giac do.

Trén hinh bén, diém O 1a giao diém céc
duong trung truc cia AABC. Tacé A
OA =0B = OC. biém O la tim dudng
tron ngoai tiép AABC.

2. Pinh li 2. Trong mot tam giac can,

R

duong trung truc ciia canh ddy dong B

thoi 1a dudng trung tuyén Gng v4i canh déy.

II. BAI TAP YA CAC DANG TOAN

Dang 1. X4c dinh tim dwong tron ngoai tiép tam giac

Phwong phdp giai: Sit dung tinh chat giao diém cac duong trung truc trong tam giac thi

cach déu ba dinh cua tam giac do.

1A. Cho A, B, C la ba diém phén biét khong thang hang. Hiy x4c dinh dudng tron di
qua ba diém A, B, C.

1B.  Ong Hung c6 ba ctra hang A, B, C khong nam trén mot duong thang va dang mudn
tim dia diém O dé lam kho hang. Phai chon vi tri cua kho hang ¢ dau dé khoang
cach tir kho dén céc cira hang bang nhau.?

2A.  Chimg minh trong tam giic vudng, tim dudng tron ngoai tiép tam giac 1a trung
diém cua canh huyén.

2B.  Cho tam giac ABC vudng tai A. Chirg minh O 14 trung diém ctia BC thi O 14 tim
duong tron ngoai tiép AABC

Dang 2. Van dung tinh chit ba dwong trung trwc trong tam gidc dé giai quyét cac

bai toan khac

Phwong phdp gidi: Tt Pinh Ii 2, ta ¢ tinh chét trong mot tam giac, giao diém cua hai

duong trung truc thi thudc dudong trung truc con lai cia tam giac do.

Lueu y: Trong tam giac can, dudng trung truc mg v6i canh day ciing 1a dudng trung tuyén,

duong phan giac va duong cao.
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3A. Cho AABC. M la trung diém ctia BC. Cac dudng trung truc cia AB va AC cit

nhau tai O. Tinh s6 do goc OMB..
3B. Cho AMNP. Pudng trung truc ciia MN cit duong trung truc ctia MP tai I. Ha IH
L NP. Chitng minh H 12 trung diém ctia NP.

4A. Cho AABC c6 goc A = 110°. Puong trung truc ciia cic canh AB va AC cit nhau
tai [. Chung minh:
a) ABIC can;
b) BIC =2(180° - BAC) va tinh sédo goc BIC .

4B. Cho AABC vuong tai A. Puong trung truc cia cac canh AB va AC cat nhau tai 1.
Chirng minh:
a) OB = OC;
b) BOC =2(180° - BAC) va O la trung diém ctia BC.

5A. Cho AABC (AB = AC). Puodng trung truc ciia BC cit trung tuyén BD tai G.
Chting minh G 1a trong tdm cia AABC.

5B. Cho AABC cén tai A. AM la duong trung truc ciia canh BC (M e BC). Trén doan

thaing AM ly diém G sao cho AG :g AM. Chtrng minh dudng thang BG di qua

trung diém ciia doan thang AC.

6A. Cho tam gidc MNP cin tai M. Trén canh MN lay diém K, trén canh MP lay diém
D sao cho MK = DP. Pudng trung truc cia MP cat duong trung truc cia DK tai O.
Chiing minh:
a) MKO = PDO;
b) O thudc duong trung truc ciia MN;
c¢) MO 1a tia phan giac cua NMP .

6B. Cho AABC can tai A Goi O la diém cach déu ba dinh A, B, C. Nbi OA, OB, OC.
a) Chirng minh OBA=0AC.
b) Trén canh AB léy diém M, trén canh AC léy diém N sao cho BM = AN. Chiing
minh O thudc duong trung truc cia MN.

Dang 3. Chitng minh ba dwong thing dong quy, ba diém thing hang

Phwong phdp gidi: Van dung tinh chit ddong quy cua ba dudng trung truc trong mot tam

giac.
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TA.

7B.

8A.

8B.

10.

11.

12.

13.

Cho tam gidc ABC can & A. Goi M 1a trung diém cua BC. Cac duong trung truc
cua AB va AC cit nhau ¢ E. Chimg minh ba diém A, E, M thang hang.

Cho tam gidc MNP can & M, duong cao MH. Cac duong trung truc cuia MN va
MP cit nhau & D. Chitng minh ba diém M, D, H thing hang.

Cho tam giac ABC can tai A. Trén nira mit phang bd BC khong chta diém A,
dung tam giac can BCD. Chitng minh cic dudmg trung tryc ciia AB va AC dong
quy v6i duong thang AD,

Cho tam gidc ABC can c6 A 1a goc ti. Goi M 1 trung diém ciia BC. Trén nira mat
phang bo BC ¢6 chita diém A, dung tam gidc BNC can tai N. Chirng minh dudong
thang AM va cac duong trung truc ciia NB, NC dong quy.

BAI TAP VE NHA

Tam giac ABC ¢ A 1a goc ti. Cac dudng trung truc cua cac canh AB va AC cit
nhau & O. Cac diém B va C ¢6 thudc dudng tron tim O ban kinh OA hay khéng?
Vi sao?

AABC nhon, O 14 giao diém hai duong trung truc ciia AB va AC. Trén tia d6i clia
tia OB lay diém D sao cho OB = OD.

a) Chung minh O thudc dudng trung truc cia AD va CD.

b) Chirng minh cac tam giac ABD, CBD vudng.

¢) Biét ABC = 70°. Tinh s do goc ADC.

Cho AABC c6 O la giao diém cac duong trung truc ciia tam giac. Biét BO I tia
phan giac cua goc ABC . Ching minh:

a) ABOA = ABOC;b) BO Ia trung truc cua AC.

Cho tam gidc ABC can tai A. Cac dudng trung truc ciia AB va AC cat nhau tai O,
Léy diém D thudc canh AB, diém E thudc canh AC sao cho BD = CE. Chung
minh:

a) ADOB = AEOC;

b) AO la dudng trung truc cua DE;

c) DE /I BC.

Cho tam giac ABC vudng tai A c6 C = 60°. Liy diém D ddi xing véi diém C qua
AB.

a) C6 nhan xét gi vé tam giac DBC ? Vi sao?

b) Chimg minh AC = % BC.
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14.

15.

16.

17.

18.

c) Trén tia BA ldy diém O sao cho BO = %BA. Chung minh O 1a tdim duong tron

ngoai tiép ADBC.

Cho tam gidc ABC c6 A > 90°. Trén canh BC lay cac diém D va E sao cho BD =
BA, CE = CA. Goi I 13 giao diém cac tia phin giac trong cta tam gidc ABC.
Chung minh:

a) Bl, Cl 1a duong trung truc cia AD, AE;

b) IA=1D = IE.

Trén ba canh AB, BC va CA cua tam giac déu ABC léy cac diém theo thu tu M,
N, P sao cho AM = BN = CP. Goi O la giao diém ba duong trung tryc cua tam
giac ABC.

a) Tinh s6 do goc MAO.

b) Ching minh AMAO = AOPC.

¢) Chtng minh O 1a giao diém ba dudng trung truc ctia tam giac MNP,

Cho AABC can (AB = AC ). Cac dudng trung truc ciia AB va AC cit nhau tai O
va cat BC tai M va N (M va N nam ngoai doan thang BC ). Ching minh:

a) AAMB va AANC cén;

b) AAMC = AANB;

¢) AO la duong trung truc cia MN

Cho AABC vudng tai A, C = 30°. Ké duong trung truc cta doan thang AC, cit
AC tai H va cit BC tai D. N6i A va D.

a) Ching minh A ABD déu.

b) Ké phan giac goc B cit AD tai K, cat DH kéo dai tai I. Ching minh I 13 tdm

duong trong di qua ba dinh, ctia tam gidc ADC.
¢) Goi E, F 14 hinh chiéu vudng goc cta I xudng cac dudng thing BC, BA. Chung
minh IE = IF = IK.

d) Tinh s6 do goc DAI

Cho AABC c6 gbc A ti, tia phan giac cua B va C cit nhau tai O

Lay E 1a diém trén canh AB. Tir E ha EP L BO (P thudc BC), tir P ha PF 1 OC (F
thudc AC). Chlrng minh:

a) OB va OC lan luot 14 dudng trung truc cia PE va PF;

b) BE + CF = BC.



-'-J/__,

HavaMATH

19.

20*.

21*.

1A.

1B.
2A.

Cho tam gidc ABC can ¢ A, duong phan giac AK. Cac duong trung truc cia AB
va AC cét nhau tai O.
a) Ching minh ba diém A, K, O thing hang.
b) Kéo dai CO cit AB ¢ D, kéo dai BO cat AC & E. Chling minh AK va cac
duong trung truc cia AD va AE dong quy.
Cho tam giac ABC vuodng tai A. Ké AH vuong goc voi BC, H € BC. Tia phan
giac ctia goc HAB cit BC tai D, tia phan giac ciia goc HAC cit BC tai E. Chung
minh diém cach déu ba canh cia AABC chinh 1a diém cach déu ba dinh cua
AADE.
Cho AABC c6 ba goc nhon. Cac diém F, K, I 1a trung diém, cic canh BC, BA,
AC. Goi H 1a giao diém cac dudng trung truc AABC. Trén tia d6i cua tia FH 1dy
diém A' sao cho A'F = FH. Trén tia d6i cua tia KH iy diém C' sao cho KH =KC'.
Trén tia d6i cua tia IH lay diém B' sao cho IH = IB'
a) Chimg minh hinh sau canh A'BC'AB'C c6 sau canh bang nhau va trong siu canh
do6 co tirng d61 mot song song.

b) Cho ABC =80° BAC =60°. Tinh cac goc cua hinh sau canh A'BC'AB'C

HUONG DAN

Goi duong tron di qua ba diém A, B, C ¢6 tam O. Ta ¢
OA =0B =0C.
Ba diém phan biét A, B, C khong thang hang tao thanh tam gidc ABC. Vi OA =
OB = OC nén O la giao diém ba dudng trung truc ctia tam gidc ABC.
Tuong tu 1A.
Goi O 1a tAm dudng tron ngoai tiép tam giac ABC.

Do d6, OA =0B = OC.

B
Suyra: B=A,C=A
0
__ |0, =180°-2A, >
0, =180°-2A
2
A<t —S

=> BOC =0, +0, = 360°— 2A =180°
=>B, O, C thang hang, ma OB = OC

=> O 1a trung diém cua BC
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2B. Tuong tu 2A
3A.  Tir gia thiét suy ra O thuoc dudng
trung truc cua BC

=> OM la duong trung truc cua BC

=> OMB = 90° B M -
3B. Tuong tu 3A
4A.  a) Tur gia thiét suy ra I thuoc duong
trung truc cua BC
=>|B =1C = ABIC can tai |
b) C6 BIA=180°-2A,; AIC =180°—2A
=> BIC =BIA+AIC
= 180°—2A +180°-2A,
= 2(180°—BAC)

Twr do, suy ra BIC = 140°.
4B. Tuong tu 4A.
5A. Vi AABC can tai A nén dudng trung truc cua canh day BC dong thoi 1a trung
tuyén cia AABC tmg voi canh BC.
Két hop véi gia thiét suy ra G 1a trong tdm ctia AABC.
5B.  Tuong tu S5A.
6A. a) Tu gia thiét suy ra OK = OD,
OM = OP.
AMKO = APDO (c.c.c) =>MKO =PDO
b)Tir két qua ¥ a), suy ra OKN =ODM .
Mait khac MN = MP, MK = PD.
=>NK = MD.
Chtng minh dugc
AOKN = AODM (c.g.c) => ON = OM.

=> O thudc duong trung tryc cua MN.
c) Xét AMNP c6 O 1a giao diém cac
duodng trung truc cua MN

va MP.
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=> MO la duong trung truc cua NP.
Ma AMNP cén tai M nén MO ddng
thoi 1a tia phan giac ciia goc NMP.

6B. a) Tu gia thiét suy ra OA = OB = OC.

Suy ra AAOB = AAOC (c.c.c)
Ma AAOB, AAOC la cac tam giac
can dinh O nén OBA=0AC
b) Chung minh dugc ABMO = AANO
(c.g.c) => OM = ON.

=> O thugc duong trung tryc cua MN.

7A.  Chtng minh dugc: AABM = AACM (c.c.c).
Tur do, suy ra AM la duong trung truc cuia BC.
Theo tinh chat ba duong trung truc cia

tam gi4c, ta suy ra diém E thudc duong

trung truc cua BC.
Vay ba diém A, E, M thang hang.
7/B.  Tuong tu 7A.
8A.  Tur gia thiét, ta c6: AB = AC, DB = DC.

=> AD la dudng trung tryc cia BC.
Xét A ABC, theo tinh chét ba duong

trung truc trong tam giac ta c6 cac

duong trung truc cua AB va AC

dong quy véi duong thang AD.
8B.  Tuong tu 8A.
9.  Tu gia thiét suy ra OA = OB = OC.

Vay cac diém B va C co6 thudc

duong tron tam O ban kinh OA.
10. a) Taco OA=0B =0C nén

OA =0D =0cC.

=> O 1a giao diém hai dudng trung tryc ctia AD va DC.

b) Tacé : OA=0B => B, =BAO. -

OA =0D => D, =DAO. D
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11.

12.

MATH

Xét ABAD co:

B, + BAO + DAO + D, =180°

=> 2(BAO + DAO) =180° => BAD =90°
Vay tam giac ABD vuong tai A

Tuong tu, ta ching minh dugc tam giac BCD vuong tai C

Ta c6 thé chu ¥ rang AO = % BDvaOC = %BD. Suy ra két qua
A ABD vuong tai A va ABCD vudng tai C.

c) Taco: B,+D, =90°%B, + D, =90°

Suyra B, +B, +D, + D, =180°

=> ABC + ADC =180°=> ADC =180°—- ABC =110°

a) TaccOA=0B=0Cva B =B, A

/&\

/ I\,
nén C,=B,=B,=A g S

P Mo ¥
=> AOB=COB - N
et Y

=> AAOB = ACOB (c.g.c). c B

b) AAOB = ACOB =>BA =BC.

Ma OA = OC => BO la duong trung truc
cua AC.

Taco OB =0C, AB =AC.
B,=C,,ABC=ACB=>B =C,

=> ADOB = AEOQOC (c.g.c).

b) ADOB = AEOC => OD = OE.

Mat khac: AD=AB-BD =AC-CE=AE
=> AO la duong trung truc cua DE.

c) AO la duong trung truc cuia DE

13.

va BC nén AO L DE, AO L BC=>DE//BC.
a)Tur gia thiét suy ra AB 1a dudng

trung tryc cua CD. Suy ra BD = BC. B
Ma C =60° => ABCD la tam giac déu.

b) Ta c6: AC = DA = %CD. £
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14.

15.

16.

Tir két qua v a), suy ra CD = BC.

Do d6 AC = %BC.

¢) Xét ADBC déu c6 trung tuyén BA va BO = % BA => O Ia trong tm ADBC.
=> O cling la giao cua ba duong trung truc cuia ADBC.

=> 0A = OB = 0C => O la tam duong tron ngoai tAép ADBC.

a) ABAC = ABAD nén ABCD

la tam giac deéu.

b AC=: pc=1Bc.
2 2

¢) Do BA 14 trung tuyén nén

O la trong tam. Suy ra CO, DO
1a trung tuyén.

Ma ABCD déu nén DO,CO ciing 13 trung truc ciia BC, BD.
Viy A 13 tim dudng tron ngoai tiép A.
a) Vi AABC déu va O la giao diém ba
duodng trung truc nén AO la tia phan
giac cua A.

=> MAO = —BQC - 30°

b) Tuong tu y a), OCP = 30°

Ching minh dugc AMAO = APCO (c.g.c).

Taco: AMAO = AOPC =>0M =0P (1).

Tuong tu vy b), AMAO = ANBO (c.g.c)

=>0M =ON (2).

Tir (1) va (2) suy ra O 1a giao diém ba dudng trung truc cua tam giac MNP.
a) T gia thiét suy ra

NA = NC, MA = MB nén
AAMC céan tai N va
AANB can tai M

A
b) Taco: A =NAC-A, A i
C

A =BAM - A, (1). N P
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Turya) va AABC can tai A, ta co:
NAC = ACB = ABC = BAM (2).
Tw (1) va (2) suy ra A = A,. Ta ching minh duogc
AAMC = AANB (c.g.c).
¢) O la giao diém cua céc trung truc cia AABC => OB = OC.
Tu y b), suy ra AN = AM.
T AOBN = AOCM suy ra OM = ON.
Vay OA 1a trung truc cia MN.

17.  a) C=30°=>B=60°

Tacé: DA=DC=> DAC=C=30°
=> BAD =60° => AABD déu.
b) AABD déu => BK la dudng trung
truc cua AD => A = 1D,
Mal eDH=>IA = IC.Vay IA=1C = ID.

=> | la tdm duong tron di qua ba dinh cta

tam giac ADC.

c¢) I thudc phan giac cua gocB => |E = IF.

DH la duong trung truc cia AC => DH la phan gidc cia ADC
=>[K =1E. Vay [E =IF = IK.

d) IK = IF => Al la tia phan giac cia DAF .

BAD = 60° => DAF =120°

=> DAI :¥ =60°

18.  a) Goi H la giao dié ciia PE
v6i OB va I 1a giao diém ctia
PF v6i OC
Chtng minh dugc:
ABEH = ABPH (cgv- gn)
=>BE = BP, HE = HP.

=> OB la duong trung truc cia PE.
Tuong ty, AFOC = APOC =>CF =CP, IF = IP.

=> OC la duong trung truc ctua PF.
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b) Ty a), ta c6: BE + CF =PB + PC = BC.
19. a) Taco: AABE = AACD (c.g.c). Tu do A
suy ra AO la duong trung truc cia
doan DE.
Xét AABC, theo tinh chit ba dudong

trung tryc cua tam giac nén O thudc

duodng trung truc cua BC. 2 2

Vay ba diém A, D, O thang hang.

b) Taco ABC = ACB,B, =C,
=> B, =C,
Ching minh AADC = AAEB (g.c.g), suy ra AD = AE (1).
Mat khéc, c6 OB = OC, BE = CD (vi AADC = AAEB) nén
OD = OE (2).
Tu (1) va (2) suy ra AK la duong trung truc cuia DE.
Xét AADE, theo tinh chit ba duong trung truc cua tam giac, ta ¢ AK va céc
duong trung truc ctia AD va AE dong quy.
20*. V& céc tia phan giac trong tai B va C cia AABC, chung cit nhau tai O. Suy ra O
cich déu ba canh cia AABC.
Tacd: AEB=C+A,,EAB=HAB+A, s
Vi C=HAB (do cung phu véi goc B )
va A,=A,,nén AEB=EAB.
Suy ra AABE cén tai B. <

Vay duong phan giac BO cua goc B la /5

duong trung truc cua canh AE A B
Tuong ty, ta cling c6 dudong phan giac
CO cua goc C cling 1a duong trung truc
cua canh AD.
Tir d6, suy ra O cach déu
ba dinh cua AADE.

21*.  a) T gia thiét suy ra
AAKH = ABKC' (c.g.c)
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=>AH =BC.
Ma A =B,=>AH// BC'
Tuong tu, AAHI = ACB'J
=>AH =CB', AH// CB..
Vay ta c6 BC'=CB' (= AH)
va BC'// CB'( //AH).
Tuong tu, ta co:
AC'=CA'(=BH)vaAC'// CA' (// BH);
AB'=BA'(=CH)va AB'// BA' (/ICH).
Ma H 12 giao diém cac dudng trung truc AABC
nén AH = BH = CH.
Vay hinh sau canh A'BC'AB'C c6 sau canh béng nhau va trong sau canh do co
tung do61 mot song song.
b) Tinh duwgc ACB = 40°
Do AC'BH, AHBA'cénnén B =B, va B, =B,
Suy ra C'BA'=2ABC =160°
Tuong ty, C'AB'=2ABC =120° va B'CA'=2ACB =80°

AB'//BA’
CB'//BC'

=> AB'C = A'BC'=160°

Tuong ty, AC'B=B'CA'=80° va BA'C =2C'AB'=120°

CHU DE 9. TINH CHAT BA PUONG CAO CUA TAM GIAC

I. TOM TAT LY THUYET
1. Pudng cao cua tam giac
Puong cao cua tam giac 1a doan vudng goc ké ta mot dinh dén dudng thing chira canh

doi dién.

A
2. Tinh chéit ba duong cao ciia tam giac
\ A s E
Ba dudng cao cua mdt tam gidc cung E
di qua mot diém. Piém do6 goi la tryc H
tadm cua tam giac.
8 B D C

Trong hinh vé AD, BE, CF la cac
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duong cao, H 1a tryc tdm cta tam
giac ABC.
3. Vé cac dudng cao, trung tuyén, trung triee, phan giac ciia tam giac can
- Trong mot tam giac can, duong cao A
g véi canh day dong thoi 1a duong
phan giac, duong trung tuyén, dudng

trung truc cua tam giac do.

- Trong mot tam gidc, néu co hai trong

bbn loai dudng (dudng trung tuyén, duong B

phan giac, duong trung tryc,duong cao)

trung nhau thi tam giac do la tam giac can.

- Trong mot tam gidc vudng, truc tdm cua tam giac chinh la dinh géc vudng cua tam giac

do.

II. BAI TAP VA CAC DANG TOAN

Dang 1. Xac dinh trwe tam cia mot tam giac

Phwong phdp gidi: Dé xac dinh truc tdm ciia mot tam giac, ta can tim giao diém hai

duodng cao cua tam giac do

1A. Cho tam giac ABC c6 ba gbéc nhon, cac duong cao AD, BE va CF cit nhau tai H.
a) Chi ra cac duong cao cua tam giac HBC Tu do chi ra tryc tam cua tam giac do.
b) Chi ra tryc tam cua cac tam giac HAB va HAC.

1B.  Cho tam gidc HBC c6 H > 90°, cac duong cao BD va CE cit nhau tai A. Tim
truc tdm cua tam gidc ABC.

2A. Hay giai thich tai sao truc tdm ctia tam giac vudng trung voi dinh goc vuong?

2B. Cho tam giac ABC vudng tai A, ké duong cao AH va trung tuyén AM. Ching
minh truc tAm cta cac tam giac ABC, MAB va MAC thang hang.

Dang 2. Sir dung tinh chit truc tAm ciia tam giac dé chimg minh hai dwong thing

vuong goc

Phwong phdp gidi: Néu H 1a giao diém hai duong cao ké tir B va C cuia tam giac ABC thi

AH 1 BC.

3A.  Cho tam gidc MNP cd ba goc nhon, cac dudng cao NQ, PR cét nhau tai S.

a) Chirng minh MS L. NP. b) Cho MNP =65°. Tinh SMR.
3B.  Cho tam giac ABC c6 ba goc nhon, cac duong cao AD, BE cit nhau tai 1.
a) Chiing minh CI 1 AB.
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4A.

4B.

SA.

SB.

Cho ABC =50°. Tinh AIE,DIE.

Cho tam gidc ABC vuong tai A, ké dudng cao AH. Ly diém K thudc doan thang
HC. Qua K ké dudng thiang song song voi AB, cit AH tai D. Ching minh AK L
CD.

Cho tam giac MNP vuéng tai M. Trén canh MN lay diém Q, ké QR LNP (R e
NP). Goi O 14 giao diém cta cac dudong thang PM va RQ. Chirg minh PQ L ON.
Cho tam giac MNP vudng tai M (MP < MN). Trén canh MN lay diém Q sao cho
MQ = MP, trén tia ddi ctia tia MP iy diém R sao cho MR = MN. Chting minh:

a) PQ L NR. b) RQ L NP.

Cho tam giac ABC vudng can tai A. Trén canh AB lay diém D (D khac A, B), trén
tia ddi ctia tia AC ldy diém E sao cho AE = AD. Tia ED cat BC tai F. Chimg minh:
a) EF L BC b) DF = BF, c) CD 1 BE.

Dang 3. Pwong cao doi v6i tam gidc cin

Phwong phdp gidi: St dung tinh chat: Trong mot tam giac can duong cao Gmg véi canh

day dong thoi 1a dudng phén giac, duong trung tuyén, dudng trung truc ciia tam giac do.

BA.

6B.

TA.

7B.

Cho tam giac ABC can tai A, duong cao BE cit dudong trung tuyén AD & H.
Chtimg minh CH 1 AB.

Cho tam gidc MNP can tai M, duong cao PQ cit dudng phéan gidc MS ¢ K. Chimg
minh NK L MP.

Cho tam giac ABC can tai A, cac duong cao BD, CE cit nhau tai H. Chung minh
AH 1a tia phan giac ciia BAC.

Cho tam gi4c DEF can tai D, cac duong cao EM, FN cit nhau tai O. Goi I 1a giao
diém ctia DO véi EF. Chting minh IE = IF.

Dang 4. Sir dung tinh chit truc tim dé chimg minh ba dwong thiang dong quy

Phwong phdp gidi: Néu ba dudng thing 1a ba dudng cao ctia mot tam giac thi ching clng

di qua mot diém.

8A.

Cho tam giac ABC vudng tai A, ké duong phan gidc BM. Trén canh BC lay diém
D sao cho BD = BA.

a) Chirng minh BM L AD.

b) Goi H 14 hinh chiéu vudng goc ctia D trén AC,K 13 hinh chiéu vudng goc cua A trén
DM. Chimg minh ba dudng thang AK, BM, DH ddng quy.
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8B.

10.

11.

12.

13.

14.

15%*.

Cho tam giac ABC vuong tai B, ké duong phan giac AD. Trén canh AC lay diém E
sao cho AB = AE.

a) Chung minh DE 1. AC.

b) Goi F 1a hinh chiéu vudng goc ctia C trén duong thang AD

Chtrng minh ba dudng thing AB, ED, CF dong quy.

BAI TAP VE NHA

Trong cac cau sau, cau nao dung?

Cho AMNP khong vudng, H 1a truc tam, khi do:

a) M la truc tam cua tam giac HNP;

b) N Ia tryc tdm cua tam giac MPH;

c) P 1a tryc tm cua tam giac MHN;

d) M Ia tryc tdm cia tam giac MNP.

Cho tam giac MNO c¢6 ba goc nhon. Goi K, P lan luot 13 cac chan duong cao ké tu
M va N . Goi S 1a giao diém cua MK va NP.

a) Chirng minh OS L MN. b) Cho MNO =70 . Tinh OSK .

Cho tam giac ABC cin tai A, ké duong cao CD. Pudng trung truc ctia BC cit CD
tai M.

a) Chung minh BM L AC.

b) Tinh BMD biét ABC = 70°.

Cho tam giac ABC c6 AB = AC =13 cm, BC = 10 cm. Tinh d§ dai duong trung
tuyén AM ctia tam giac ABC.

Cho tam gidc ABC c6 BC 1a canh 16n nhit. Goi I 14 giao diém cac dudng phan
giac cta goc B va goc C. Trén canh BC lan luot 1ay cac diém D, E sao cho CD =
CA, BE = BA.

a) Chirng minh BI L AEvaCl L AD.

b) Goi M 1a giao diém ctia BI va AD, N 1a giao diém cta CI va AE. Ching minh
Al L MN.

Cho tam gidc AMN can tai A. Puong trung tryc d cia AM cit dudng thing MN
tai P. Goi D 14 hinh chiéu vudng goc caa M trén AP va E 1 trung diém ctia MN.
Chting minh ba dudng thang d, MD, AE ddng quy.

Cho tam giac ABC vudng tai A, ké dudng cao AH. Goi M, N lan luot 1a trung
diém ctia HB, HA. Ching minh AM vudng goc véi CN.
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1A.
1B.
2A.
2B.

3A.

3B.

4A.

4B.
SA.

SB.

BA.

6B.

TA.

HUONG DAN

Hoc sinh tu lam.
Hoc sinh tu lam.
Hoc sinh tu lam.

Hoc sinh tu lam.

Cac truc tam cung ndm trén duong cao AH.

Chuy S la tryc tam AMNP, tur do
MS L NP.

b) Goi H 14 giao diém ctia MS véi
NP. Chuy AMHN vuéng, tir d6 tinh

duoc SMR = 25°

a) Chu y I 1a truc tam AABC.

b) Tinh dugc AIE =50°, DIE =130°
Chiy AB 1 AC, ttrdo DK 1 AC.
Béi vay K 1a truc tam AADC, suy ra

AK 1 CD.

Chuy Q la tryc tam APNO.

a) Goi S la giao diém cua PQ va

NR. Tinh dugc SPR =SRP =45°,

te do PQ L NR.

b) Tir két qua ¥ a, ta c6 Q 1a truc
tam APNR =>RQ 1 NP.

a) Chuy FEC =FCE =45° va ABDF vubng can.

b) Dung két qua ¥ a, dé ¢6 D 1 truc tim AEBC.

Tu do CD 1L BE.

Chu y AD ciing 1a dudng cao
cua AABC, tur

do H la truc tam

AABC suyraCH L AB.

Tuong tu 6A, chirng minh dugc K 1a tryc tam

cua AMNP
Chu y H 1a tryc tam AABC, tu d6 AH
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vura 1a duong cao vira 1a duong phan giac.
7/B.  Tuong tu 7A, ching minh dugc Al 1a
dudng trung tuyén ciia A ABC, tir d6
IE =IF. B
8A. Chuytam giac ABD can tai B nén
BM la duong phan giac cling 1a duong

Cao, trdo BM L AD. A\Q/M H e
b) Chuy AK, BM, DH la ba duong cao
cua AAMD.

8B. a) Chung minh duoc
AABD = AAED(c.g.c)
Tu do6 AED =90° =>DE 1 AC. E
b) Chay AB, ED, CF

B D ()
la ba duong cao cua AADC. \Q/

F

9. Hoc sinh tu lam.

10.  a) Tuong tu 3A.
b) OS cit MN tai Q, cha ¥ AONQ vuéng, tir d6 OSK = 70°.

11.  Tuong tu 6A, chiing minh dugc M la truc tam AABC.
Tinh dugc BAC = 180° - 140° - 40° => ABM =90° - 40° = 50°.
Suy ra BMD =40°.

12.  Chuy AM la dudng cao, tir d6 dung Pinh 1y Pytago tinh duoc
AM =12 cm.

A
13.  a) Tam gi&c ABE can tai B c¢6 BI
la phan giac nén ciing 1a duong cao,
tu d6 BI L AE.
B D E C
A
/ D; k
M E N P

Tuong tu CI L AD.
b) Tir két qua ¥ a, chimg minh duoc
I 1a tryc tam. AAMN, tur d6 Al L MN
14,  Tacoé tam gidc AMN can tai A, do do
AE 1 MN.
Tu dé d, MD, AE la ba dudng cao cua
AAMP, boi vay chiing déng quy.
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15.

Chu y: Piém P ¢ gitta M va N thi
chtng minh khong thay dbi.
Dung tinh chit dudng trung binh cho A
AAHB ta co:

MN // AB =>MN L AC.
Chung minh dugc N 1a tryc tam

AAMC, tir 36 din dén AM 1 CN

ON TAP CHUYEN PE 3

I. TOM TAT LY THUYET
Xem phan Tém tdt Iy thuyét ti Bai 1 dén Bai 9.
Il. BAI TAP LUYEN TAP

1A.

1B.

2A.

2B.

Cho tam giac ABC c6 AB < AC. Trén tia di cua tia BC lay diém D sao cho BD =
AB. Trén tia ddi cia tia CB lay diém E sao cho CE = AC. So sanh:
a) ADC va AEB; b) AD va AE.
Cho tam gidc ABC c6 goc A ti, AB < AC. Trén canh BC ldy M va N sao cho BN
=BA,CM =CA.
a) So sénhh AMC va ANB.
b) So sanh AM va AN.
¢) Cho biét ABC =40°, ACB =30°.Tinh ba goc AAMN.
Cho tam giac ABC, trung tuyén AM va trong tdm G. Trén tia dbi cua tia BC 14y
diém E, trén tia d6i cta tia CB lay diém F sao cho BE = CF.
a) Chirng minh G 1a trong tam tam giac AEF.
b) Goi N 1a trung diém cua AF. Ching minh ba diém E, G, N thang hang.
¢) Goi H 1a trung diém cta GA, I I trung diém GE. Chtrng minh
IH// MN va IH = MN.
Cho tam giadc ABC, trung tuyén AM. Trén tia dbi ctia tia MA 14y D sao cho MD =
MA.
a) Ching minh AB // CD va AB = CD.
b) Goi E va F 1an luot 1a trung diém ctia AC va BD. AF cit BC tai I, DE cit BC
tai K. Chiing minh I 1a trong tdm tam gidc ABD, K 14 trong tdm tam gidc ACD.
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3A.

3B.

4A.

4B.

¢) Chirng minh BI = IK = KC.
d) Chtg minh E, M, F thang hang.
Cho tam gidc ABC. Trén tia di cta tia BC 14y M sao cho BM = BA. Trén tia d6i
tia CB 1dy N sao cho CN = CA. Qua M ké duong thiang song song véi AB, qua N
ké duong thang song song v6i AC, chung cét nhau tai P.
a) Chirng minh MA 1a tia phan giac cia PMB, NA 1a tia phan giac ciia PNC.
b) Chirng minh PA 1a tia phan giac cia MNP .
¢) Goi D 1a trung diém AM, E 1a trung diém AN, cic duong thang BD, CE cit
nhau tai Q. Chirng minh QM = QN.
d) Chtng minh ba diém P, A, Q thang hang.
Cho tam giac ABC, dudng phan giac cia goc B va duong phan giac cia C cit
nhau tai I. Qua I ké duong thang song song véi BC cat AB, AC lan luot tai E, F.
a) Chirng minh BEI, CFI la cac tam giac can.
b) Chirng minh BE + CF = EF.
¢) Goi M 1a trung diém cua IB, N 14 trung diém cua IC, cac duong thang EM, FN
cit nhau tai O. Chirng minh OB = OC.
d) Chimg minh ba diém A, I, O thang hang.
Cho tam giac ABC can tai A ( A <90°), duong phan giac AD. Ké duong cao BE,
goi H 13 giao diém cua BE va AD.
a) Chirng minh CH 1 AB.
b) Goi F 1a giao diém ctia CH va AB. Chting minh AD 1a trung truc cta EF.
¢) Ké EI LHC, F] 1L HB véi IeHC, J eHB. Ching minh cac duong thang EI,
FJ,AD cung di qua mot diém, ki hiéu diém d6 1a O.
d) Chtirng minh AC - AF > OF - OC.
Cho tam gidc ABC vuong tai A. Tia phan giac goc B cat canh AC & D. Ké DE
vudng goc véi BC tai E.
a) Chirng minh DA = DE.
b) Chirng minh BD la trung truc ciia AE.
) Ké CK vuéng goc voi BD tai K, cac duong thing CK, BA cit .nhau tai F.
Chting minh ba diém E, D, F thang hang.
d) Chimg minh BC - BA> DC - DA.
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5.

9.

10.

BAI TAP VE NHA

Cho tam gidc ABC c¢6 AB < AC, duong trung tuyén AM. Trén tia ddi cua tia MA
liy diém D sao cho MD = MA.

a) Chung minh AB = CD, AB // CD.

b) So sanh MAB va MAC .

c) So sanh AMB va AMC .

Cho tam giac ABC. Trén tia ddi ciia tia AB lay E sao cho AE = 2AB. Trén tia ddi
cua tia BC 1ay D sao cho BD = BC.

a) Chung minh A 1a trong tam A CDE.

b) Goi F 1a trung diém ctia DE. Ching minh ba diém C, A, F thang hang.

¢) Chig minh BE + CF > g EC.

Cho tam gidc ABC, cac duong phan giac ciia B va C cat nhau tai I. Ké ID L AB,

IE L ACvéiD €AB,E € AC.

a) Chung minh A ADE can tai A.

b) Chung minh Al 1a trung tryc cua DE.

¢) Biét BAC = 60°. Tinh s6 do BIC.

Cho tam giac ABC cén tai A, trung tuyén AM. Trén tia d6i cta tia BC 1ay diém D,

trén tia dbi cua tia CB ldy diém E sao cho BD = CE.

a) Chiing minh A ADE can tai A

b) Chirng minh AM la tia phan giac DAE .

c) Keé BH L AD,CK LAE v6i H € AD, K € AE. Chtnhg minh DBH = ECK
d) Goi N 1a giao diém ctia HB va KC. Chting minh ba diém A, M, N thang hang.
Cho tam giac ABC can tai A (A < 90°), ké dudng phan giac AD. Trén tia dbi cua tia
DC lay diém M sao cho MD = AD.

a.) Ching minh ADAM vudng can tai D.

b) Ké BN vudng goc voi AM tai N, cac dudng thing BN va AD cit nhau tai O.

Chimg minh OM L AB.

c¢) Chung minh OB = OC.

d) Chirng minh AM // OC.

Cho tam gidc ABC vuédng tai A, dudng cao AH va duong phan gi4c BD cit nhau

tai I. Tia phan giac HAC cat canh BC tai E.
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11.

1A.

1B.

a) Chirng minh ABAE cén tai B.
b) Chiing minh I 1a tryc tim A ABE,
c¢) Chirng minh EI //AC.

d) Cho biét ACB = 40°. Tinh cac goc cua AIAE.

Cho tam giac ABC vudng tai A (AB < AC), duong cao AH. Trén canh BC lay

diém M sao cho BA = BM. .
a) Chirng minh AM la tia phan giac cia HAC .

b) Goi K 13 hinh chiéu vudng goc cua M trén AC. Chimg minh AM 14 trung truc

cua HK.

¢) Goi I 1a hinh chiéu vudng goc ciia C trén tia AM. Chirng minh AH, KM, CI dong

quy.

d) Chirng minh AB + AC < AH + BC
12* Cho tam gidc ABC c6 ba goc nhon, AB < AC. Ké duong cao AD. V& diém M sao

cho AB la trung truc cua DM, vé diém N sao cho AC la trung tryc cua DN.

a) Chiing minh A AMN can tai A

b) Puong thaing MN cit AB, AC lan luot tai F, E. Chtitng minh DA I tia phan

giac cua EDF .

¢) Chirng minh EB la tia phan giac cia DEF .
d) Chimmg minh BE 1 AC.

e) Chimg minh AD, BE, CF dong quy

HUONG DAN
a) Cha y céac tam giac BAD, A
CAE can, tor do ta co
aDc = ABC apg - ACB

Lai c6 AB<AC=> ABC > ACB

=> ADC > AEB

b) Dung két qua y a, ADC > AEB =>AD < AE.
a) Cha y cac tam giac BAN, CAM

can, tor d6 AMC =90° —% va
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e —sor AEC

Ma AB < AC => ABC > ACB => AMC > ANB

b) Dung két qud ¥ a, AMC > ANB =>AM < AN.

C) ABN =40°=> ANB =70°.ACM =30° => AMC =75°
Vay MAN =35°

2A. a) Tacd ME = NF nén AM la

duong trung tuyén ctia AAEE,

chiy AG = 2GM => G la trong

tam AAEF.

b) EN la dudng trung tuyén cia

A AEF nén EN di qua G, do d6 E B M C F
E.G,N thiang hang.

¢) Taco GH=GM = %va

Gl =GN= %
2

Tur d6 ta chiing minh duogc:

AGMN= AGHI ( c-g-c) => IH = MN, IH //MN
2B. a) Chung minh dwugc AAMB = ADMC (c-g-c).

=>AB = CD, ABJ//CD.

b) Chu y rang AF, BM la céac

duong trung tuyén cia AABD

va DE, CM la cac dudng trung
tuyén cia AACD => DPCM.

¢) Dung két qua y b, ta c6

Bl= 2MB = 2MC=CK
3 3

Laico IK=MI+ MK = %I\/IB+ %MCZ %MB=>DPCM.

d) ME la duong trung binh cia AABC =>EM //AB.
MF Ia duong trung binh cia ABDA => EM //AB.
Vay E, M, F thiang hang.
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3A.

3B.

4A.

a) Chirng minh dugc: P

AMB = BAM = AMP
ANC =CAN = ANP

AN

M B C N

Tu d6 MA 1a tia phan giac cua
PMB, NA Ia tia phan gidc cua PNC.
b) Xét APMN, ding két qua ciu a,
ta co PA la tia phan giac cia MPN .
c¢) Chay tam giac ABM can tai B,
tam giac ACN can tai C, do BD va CE lan luot 1a trung tryc cua AM va AN=> QM
= QA =QN.

d) Goi Ax 1a tia dbi cua tia AP, chimg minh dugc
XAB = MPA = NPA = xAC => PA 1a phan giac cia BAC.
Xét AABC, chli y BD, CE lan lugt 1a cac dudng phan gidc ngoai tai dinh B, C =>
AQ 12 phan giac cia BAC . Tir d6 ba diém P,A,Q thang hang.
Taco EIB=IBC =EBI va

FIC =1CB=FCI . Tu d6 BEI,CFI la

A
cac tam giac can tai E va F.
b) Dung két qua ¥ a, ta co:
EF = IE + IF = BE + CF. E {
\ N
c) Chuy EM, FN lan luot 1a trung BWC
@)

true cua IB, IC, tir d6 OB = Ol = OC.
c) Xét AAEF, chii y EO, BO lan luot

d) la cac duong phan giac ngoai tai

e) dinh E, F=> AO la phan giac cta BAC.

A
Ma Al 1a phan giac ciia BAC A, I, O thang hang.
a) Chirng minh dugc H 1a truc tdm cta
AABC =>CH LAB F N
b) Taco AAEB = AAFC (ch - gn). o
T d6 suy ra AE = AF. B C
0]

Do @6 AAEF céan, chiy AD la phan giac

A => AD la trung tryc ctia doan thing EF.
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c) Chuy El, FJ, AD la ba dudng cao cta
AEHF.
d) Chay: AF = AE, FO = OE.
Vay AC - AF =EC > OF - OC.

4B. a)Chiy ABAD = ABED (ch - gn) A ¢
Tur d6 DA = DE. i
F

b) ViBA =BE, DA=DEnénBD la

os]

trung truc cua AE.

¢) Chirng minh dugc D 1a truc tam
AFBC, tt do FD 1L BC, lai co

DE 1 BC =>E, D, F thing hang.

d) Chting minh dugc:
BC-BA=EC>DC-DE=DC-DA

S. a) Chirng minh duogc A
AAMB = ADMC (c-g-c).
Tir d6 suy ra AB = CD, AB // CD. B M e
b) Chi'y MAB =MDC va 5

CD=AB<AC.
Tur d6 ta c6 MAB =MDC > MAC .

¢) Dung két qua y a, cha ¥ B >C => AMB < AMC E

6. a) Chu y BE 1a duong trung tuyén
cua ACED va AE =2AB, tirdo A -
la trong tdm A CDE.
b) Ta c6 CF 1a duong trung tuyén
cia ACDE =>C, A, F thing hang. D B C
¢) Ching minh dugc
BE + CF=> (AE +AC) > SEC.
2 2 a
7. a) Chirng minh duoc Al la tia
phén giac cua BAC, tur do ta co: E
AAID = AAIE (ch - gn) D
B

=> AD = AE = DPCM.

C
b) Tacd AADE can tai A ¢6 Al la
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phan giac cia DAE => Al la trung
truc cua DE.

c) Ta co IBC+ICB=M=60° A

tu do BIC=120°

8. a) Chtirng minh dugc MD = ME va
AM 1L BC=> AADE can tai A
(AM vtra 1a duong cao viura
1a duong trung tuyén).
b) Ding két qua y a, ta co
AM la tia phan gidc DAE
c) Chiiy HDB = KEC => DPCM.
d) Dung két qua ¥ ¢, chirng minh
dugc NB=NC, chu y AB=AC
nén AN la trung tryc BC, tir do
ba diém A, M, N thang hang.

9. a) Ching minh dugc AD L BC,
ma DM = DA nén ADAM vubng

can tai D.

b) Chiing minh dugc B 1a truc tdm

AAOM, tu do OM L AB.

c) Ta c6 AD Ia trung truc cua BC,

tur do suy ra OB = OC.

d) Tinh dugc OBC = MBN = 45°,

Tu d6 BOC = 90° =>0OC 1 ON =>AM //OC.
10. a) Chuy HAE =EAC, tir do B

chung minh dugc BAE = BEA

nén ABAE can tai B.

b) Dung két qua ¥ a, v6i chu ¥

BI 1a phén gidc cia ABE suy

raBl LAE. A D

Tu do6 1 1a tryc tam AABE.
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¢) Dung két qua y b, ta c6 IE L AB
=> |E /IAC.
d) ACB =40°=>HAC =90°-40°=50°=> IAE = IEA=25°
Suy ra AIE =180° - 50° = 130°.

11. a) Chuy BAM =BMA.
Tu d6 CAM = HAM nén AM la
tia phan giadc cua HAC I
b) Dung két qua ¥ a, chung minh
duoc AH = AK, MH = MK. Do
d6 AM Ia trung tryc cua HK. A K C
c) Chuy AH, KM, Cl la ba
duong cao cia AMAC.
d) Chiy AH = AK, AB =BM, tu
doé ta co:
AC-AH=CK<CM=BC-BA=>AB+AC<AH +BC.
12.  a) VEDH 1 ABvalay

HM = HD. Suy ra AB la trung A
truc cua DM. Thuc hién tuong
tu voi N.
Dung tinh chat ctia dudng trung
truc, ta co:
AM = AD = AN
Tur do taco AAMN can tai A.
b) Chirng minh dugc:
ADE = ANE, ADF = AMF

Mit khac dung két qua ¥ a, ta c6 AME = ANF . Tir d6 DA 1a phan giac ctia EDF |
c) Do DB 1 DA nén DB la duong phan giac ngoai tai dinh D cia ADEF. Vay B
cach déu hai canh DF va ED.

Do FB 1a phan gic ngoai dinh F ciia ADFE nén B cach déu

FE va DF.

Suy ra B cach déu FE va DE, do d6 EB la phan giac DEF .



Hava

-'-J/__,

MATH

d) Chi y EB, EC lan luot 1a cdc duong phan giac trong va phan gi4c ngoai tai dinh
E cua ADEF, tir d6 BE 1. AC.
e) Tuong tw y d, ta c6 CF L AB, do d6 AD, BE,CF la ba duong cao cia AABC,

tir 46 chiing déng quy

PE KIEM TRA CHUYEN DE 3
Thoi gian lam bai cho méi dé 1 45 phut

PE SO |

PHAN I. TRAC NGHIEM (4 PIEM)

Khoanh vao chir cai dung trudc cau tra loi dung;

Cau 1.

Cau 2.

Cau 3.

Cau 4.

Cau 5.

D0 dai hai canh ciia mot tam giac 1a 2 cm va 10 cm. Trong cac s6 do sau

day, sd do nao sau day 13 do dai canh thir ba cia tam giac d6?

A.6cm. B.7cm. C.8cm D.9cm.
Cho tam gidc ABC, trung tuyén AD. Goi G la diém nam giira A va D sao
cho 2—3 :g . Tia BG cét AC tai E, tia CG cit AB tai F. Khéng dinh nao sau
day sai?
BG \ .2 ,
EG 2 B. E 1a trung di€ém cua canh AC
FG 2

L—== D. F 14 trung diém cta canh AB
CG 3

Cho tam giac ABC c6 A=B+C. Hai duong phan giac cua goc A va goc C
cit nhau tai O. Khi d6 s6 do BOC bang:

A. 85°. B. 90°. C. 135°. D. 150°.

Tam gidc ABC c6 goc A ti, B >C. Trong cac khang dinh sau, khiang dinh

nao ding?
A. BC >AC >AB. B. AC >AB >BC.
C.BC>AB > AC. D. AB>AC >BC.

Qua diém A khéng thudc duong thiang d, ké dudng vudng goc AH va céac
duong xién AB,AC dén duong thang d (H, B, C déu thudc d). Biét rang HB
< HC. Hiy chon khang dinh dung trong cac khang dinh sau:

A. AB > AC. B. AB <AC.
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Cau 6.

Cau .

Cau 8.

A. O.
PHAN II.

C. AB=AC. D. AH > AB

Cho goc xOy ¢o sd do bang 60°. Piém M nim trong goc d6 va cung cach
Ox, Oy mét khoang bang 2 cm. Khi d6 doan thing OM bang:

A.2cm. B.3cm. C.4cm. D.5cm.

Trén dudng trung tryc cia doan thing AB, iy hai diém phan biét M,N. Khi
d6 khang dinh nao sau day ding?

A. AMN = BMN B. AAMN = ABMN.

C. MAN = MBN . D. MNA= MNB.
Cho tam gidc ABC vuédng tai A. Goi P, Q, K lan luot 13 trung diém cia ba
canh AB, AC, BC. Goi O 14 giao diém cta ba dudng phan giac ctia AABC.
Khi d6 tdm duong tron ngoai tiép AABC Ia:

B. P. C.Q. D.R.
TU LUAN (6 PIEM)

Bai 1. (2,5 diém) Cho AABC can tai A c6 AD la dudng phan gidc.
a) Ching minh AABD = AACD.
b) Goi G la trong tdm cia AABC. Ching minh ba diém A, D, G thang hang.
¢) Tinh DG biét AB =13 cm, BC = 10 cm.
Bai 2. (3,5 diém) Cho AABC. Goi E, F lan luot 1a trung diém ciia AB,AC.
Trén tia d6i cta tia FB iy P sao cho PF = BF. Trén tia ddi cua tia EC 1dy diém Q
sao cho QE = CE.

a) Ching minh A 1 trung diém cua PQ.

b) Chirng minh BQ // AC va CP // AB.

c) Goi R 1a giao diém ciia hai duong thang PC va QB. Chirng minh chu vi APQR
bang hai 1an chu vi AABC.

d) Chtmng minh AR, BP,CQ dong quy tai mot diém

HUONG DAN
PHAN I. TRAC NGHIEM
Cau 1. D. Cau 5. B.
Céu 2. C. Cau 6. C.
Cau3.C. Cau7.B.

Cau 4. A. Cau 8. D.
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PHAN II. TU LUAN
Bai 1.a) AABD = AACD (c.g.c).
b) AABD = AACD => BD = CD nén AD la dudng trung tuyén. Do G 14 trong tdm
nén G e AD. Vay A, D, G thang hang.

¢) Taco: BD = % BC = %.10 = 5cm.

Do tam giac ABC cén tai A nén trung tuyén AD dong thoi 1a duong cao, do d6
A ABD vuodng tai D.
Theo dinh 1i pytago: AB2 = AD? + BD? => AD =12 cm.

Vi G 1 trong tAm AABC nén DG = %AD = % 12=4cm.

Bai 2. a) AAEQ = ABEC (c.g.c), suy
ra: AQ = BC va AQ// BC.

, Q A P
Tuong tu, ta c6: AP =BC F
va AP//BC.
B C
Tur @6 suy ra AP = AQ va
A, P, Q thang hang. R

Vay A 1a trung diém cua PQ.

b) ABEQ = AABC (c.g.c) => BDE = ACE
=>BQ// AC.

Tuong tu ta c6: CP // AB.

c¢) Chirng minh AAPC = ACBA (g.c.9).
Chung minh AAPC = ABCR (g.c.g). .

Twr do, suy ra AB = CP = CR nén PK = 2AB.
Tuong tu, ta cd QR =2 AC.

T cau a), suy ra PQ = 2BC.

Vay chu vi APQR bang hai lan chu vi AABC.
d) APQR c6 RA, PB, QC la cac duong trung tuyén nén AR, BP, CQ ddng quy
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DE SO 2
PHAN I. TRAC NGHIEM (2 PIEM)
Cau 1. (1,0 diém) Trong cac khang dinh sau, khing dinh nao dung, khiang dinh nao sai?
A. Trong tam gidc tl1, canh ddi dién véi goc ti 1a canh 16n nhat.
B. Trong mot tam giac, canh dbi dién voi gbc nhon 1a canh nho nhat.
C. Trong mot tam giac goc ddi dién véi canh nho nhét 1 goc nhon.
D. Trong mdt tam giac, goc ddi dién voi canh 16n nhat 1a goc tiL.
Can 2 (1,0 diém) Khoanh vao chir cai dimg trudc cau tra 11 ding:
a) Tam giac DEF c6 D =40°,E =60°thi:
A.DF <EF<DE B. EF <DF <DE
C. DE<EF<DF C.EF<DE<DF
b) Truc tam cua mdt tam giac thuong la:
A. Giao diém cac duong trung tuyén cua tam giac.
B. Giao diém cac duong trung truc clia tam giac
C. Giao diém cac dudng cao ctia tam giéc.
D. Giao diém cac duong phan giac cua tam giac.
PHANII. TU LUAN (8 PIEM)
Cho tam giac ABC vudng tai B, BC < BA. Ly diém E sao cho B 1a  trung diém
cua CE.
a) Chirng minh AB 1a tia phan giac ctia goc CAE.
b) V& CM vudng goc voi AE tai M, CM cat AB tai H. V& HN vudng goc vi CA
tai N. Chirng minh AMAN can va MN song song véi CE.
¢) So sanh HM va HC.
d) Tim diéu kién cia AABC & ACMN can tai N

HUONG DAN

PHAN I .TRAC NGHIEM (2 PIEM)
Cau 1.

A. Pung. B. Sai.C. bung. D. Sai.
Cau 2.

a) B. b) C.
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PHAN II. TU LUAN (8 PIEM) c

HS ty ghi gia thiét, két luan. o

a) Chirng minh dugc: I

AABC = AABE (c..¢). 9= !
Suy ra CAB =EAB. | M

Vay AB la tia phan giac cua CAE.

b) Chirng minh dugc:

AAHM = AAHN (ch- gn).

Suy ra AM = AN. Do d6 AAMN can tai A.

Ma AB la phan giac EAC nén AB 1 MN,

Khi d6 MN song song v6i CE (cung vudng goc voi I).

c) Do AAHM = AAHN nén HN = HM.

Mait khac, trong tam giac vudng CNH c6 HC > HN.

Do d6 HC > HM.

d) ACMN can tai N thi NCM = NMC

Ma MN // CE nén NMC = MCE (so le trong).

Suy ra NCM = MCE

Chting minh dugc ACME = ACMA (g.c.g). Suy ra CE = CA.

Nhu vay CA = CE = AE nén AACE la tam giac déu.

BCA =60°.

Vay tam gidc ABC can thém diéu kién BCA = 60° thi ACMN can tai N.
Chtng minh lai:

Khi AABC c6 BCA = 60° thi ACMN vura la duong cao, vira la phan giac ECA
nén HCN =CMN = 30°. Suy ra ACMN can tai N



