CHUONG IX.

QUAN HE GIJ’A CAC YEU TO
TRONG MOT TAM GIAC
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BAI 31. QUAN HE GIJ’A GOC VA CANH POl DIEN
TRONG MOT TAM GIAC

VD 1.1. Cho tam gidc ABC c6 AB =8cm, AC =10cm. So sdnh ABC var ACB.

Giai:

Xét AABC cé:
AB =8cm, AC =10cm

:>AC>AB:>I§>6

VD 1.2. Cho tam gidc ABC vudng tai A, AB=3cm,BC =5cm. Hay so sdnh hai géc
B va C.

o Loigidi

Vi AABC vudng tai A, dp dung dinh ly pitago ta cé:

BC? = AB* + AC*> = AC? =BC? - AB?

— AC?=25-9=16 = AC =4cm = AC > AB. Do d6 B>C

VD 1.3. Cho tam gidc AABC, dud'ng cao AH, biét 4
BH =5cm, CH =7cm.Hay so sdnh hai géc B va C.

o Loigidi

Vi AHABvudng taiH, theo dinh ly pitago ta cé:

B C
AB? =BH’ + AH? = 25 + AH?

— AC?> AB* = AC > AB
AC? = CH? + AH? = 49 + AH?
Xét AHAB cé AC > ABnén: B>C

VD 1.4. Cho tam gidc ABC, tia phan gidc cla géc Acét BCtai D, biét BD = 2DC.
Ching minh rdng B<C

o Loigidi
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Ké DE L AB;DF L AC (E e AB,F c AC). 4
Xét AADE v&r AADF cé: E = F =90°,AD chung,

EAD = FAD (do ADIa tia phén gidc) E
Do d6 AADE = AADF — | AE = AP F
DE = DF 5 c

Xét AEBD c6 E = 90°, Ap dung pitago ta cé:
BE? =BD? —ED? = (2DC)’ ~DF? = 4DC> ~-DF? (1)

Xét AFDCc6 F = 90°, Ap dung pitago ta cé:
CF>=DC?-DF* (2

T (1) va (2), suy ra: BE > CF

AB=BE + AE

ma AE = AF nén AB > AC do dé é< 6 (dpcm).
AC=AF +FC

Mt khdc{

Dang 2. So sdnh hai canh trong mét tam gidc

VD 2.1. Cho tam gidc ABC cé A :2é, B+C=80°. Hdy so sdnh cdc canh cla tam
giac ABC.

Gidi:
Xét AABC ta cé:A+B+C =180°

MGt khéc theo gid thigt B+C = 80°

— A =180° —(B+C) =180° —80° = 100°

lwe

=

R . A )
§=1020 =50°=C=80°-B=80°-50°=30°

Vay A>B>C Nén BC > AC > AB.
VD 2.2. Cho AABC, biét A+ C =120°, A—C = 40°.

a) So sdnh cdc canh clia AABC.
b) Tia phan gidc clia géc Acét BC& D. So sdnh d6 dai cdc doan BDva CD.
o Loigiadi

_[A+Cc=1200 |A=80°
a) Tugiathigt {77~ .

A-C=40° C =40°

Mgt khdc: A+ B+C =180° = B =180° —80° — 40° = 60°

— A>B>C dodd BC>AC > AB.
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b) Trén AC ldy diém E sao cho
AE = AB
Xét AABD va AAED cé AB=AE,

BAD = DAE (vi ADla tia phén gidc E
clia gécA), ADchung
= AABD = AAED (c.g.c)

— AED = ABD = 60° v& BD = DE.
Xét ADEC cé:DEC =180° — AED =180° — 60° =120°
— DEC > ECD Do d6 DC > DE hay DC > BD

a

B D

VD 2.3. Cho tam gidc ABC, biét A:B:C=2:3:4.50 sdnh cdc canh cla tam gidc.
o Loigidi

Theo gid thiét ta cé: A:é:6=2:3:4:>5: =

w |
O

N

Ap dung tinh chét ddy ty s bdng nhau ta duoc:
B C_A+B+C 180°
2 3 4 2+3+4 9
— A=40%B=60%C=80° Vay A<B<C=BC<AC<AB

| >

=20°

VD 2.4. Cho tam gidc ABC can & A.Trén canh AB ldy diém M, trén tia d&i cua tia
CA lay diém N sao cho BM = CN.Ké& Cx//MN, tr Mké My//CN.Hai tia Cx v& Mycét
nhau tai D. So sdnh BC va CD.
o Loigidi
Xét AMDC va ACNM cé MC chung, DMC =MCN hai D

géc so le do MD//CNva DCM = CMN hai géc so le do A
CD//MN

= AMDC = ACNM (g.c.g)= MDC = CMN va

DM =CN = BM

Dé thay ACB>CNM ma ACB = ABC do AABC cén
= ABC > CNM = MDC

Mat khdc xét AMBD cé BM = DM = AMBD cén tai M = MBD = MDB

— ABC + MBD > MDC +MDB < DBC >BDC = DC > BC
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IV. BAI TAP LUYEN TAP
Bai 1: a) AABC cé: AB = 4cm; BC = 6cm; CA = 5cm.
= BC >CA > AB

:>BA/\C>C,{BTA>A/(,73hayA>I§>(A: (Binh Iy 1)

b) AABC cé: AB = 9cm; AC :\/772cmz8,5cm; BC = 8cm.

= AB> AC >BC

:>A/C\B>A/B\C>BA/\Chay(A?>I§>A (Binh Iy 1)

c) AABC cé: b6 dai cdc canh AB, BC, CA lan luot ti 1é nghich v&i2,3,4.

= AB2=BC.3=CAA4
= AB>BC > AC

:,@>BA/\C>A/EE‘hay6>Z\>I§ (Binh Iy 1)
d) Ap dung dinh ly Pi-ta-go cho tam gidc AABC vuéng & B
Ta cé: BA*> +BC* = AC?

(\/B)2 +BC? =6

19+BC? =36

BC*>=36-19

BC? =17

— BC =~/17 (cm) ~ 4,13 (cm)

AABC cé: AB = \/chz4,35cm; BC :\/ﬁcmz4,13cm; AC = 6cm.
= AC > AB>BC

A~

:>ATI§E>A/C\B>BA/\ChayB>6>A (Binh Iy 1)

Bai 2:

So sdnh géc trong tam gidc: —B>C.Gobc ngodi tai cdc dinh B < Géc ngodi tai
dinh C.

Bai 3:.
Gidi: AB la canh nho nhat nén B> CE'A
=3C<



Bai 4:

Theo gid thiét ta cé: AB = AB;; AC = A/C, va BC > B,C;

Thi A > A; (quan hé gitta cdc canh déi dién trong tam gidc)
Bai 5:

A

D

Gidi: V& tia déi cta tia MA va trén dé
|dy di€m D sao cho MD = MA
Xét tam gidc MAB va tam gidc MDC cé
MA = MD; AMB = DMC (d&i dinh)

MB = MC (M |& trung diém cla canh BC)
Do dé: AMAB = AMDC (c.g.c)
Suy ra: AB = CD; BAM = MDC

Tacé: AB=CD; AB<AC = CD <CA
Xét tam gidc ADC cé: CD < AC = MAC < m(quon hé gitta géc va canh déi
dién trong tam gidc)

Ma MAC < MDC va BAM = MDC

Suy ra: MAC < BAM
Bai 6:
Trong tam gidc vudng canh huyén la canh I&n nhéat vi canh huyén dai dién véi géc
vudng .
Trong tam gidc tu canh déi dién v&i géc tu la canh I&n nhat vi géc tu la géc 1én
nhdt trong tam gidc
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Bai 7:

> o
+ Il
o O
+ A
O

60°.

A :>,2\26O°:>A2(:‘:3.V©ycgnh
=180° < A+120°

Xét tam gidc ABC. Co

ddy I&n hon canh bén
Bai 8: Cho tam gidic ABC cdn tgi A, bidt B = 45°.
a) So sdnh cdc canh cta tam gidc ABC.

b) Tam gidc ABC con goi la tam gidc gi? Vi sao?

Giai:

a) Tam gidc ABC cdan tai A nén C=B=45°=>4=90°
Vay A=90°> C=B=45°

=> BC> AB =AC

b) Tam gidc ABC vudng cdn tai A vi A=90°

Bai 9:
a)Ké DH 1 BC

B

H

A D C
AABD = AHBD (canh huyén - géc nhon)
BA =BH
= AD =DH

b) ADHCvuéng taiH = DH < DC
ADHC  (canh géc vudng nhd hon canh huyén)
suy ra: AD < DC
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Bai 10: Cho tam gidc ABC, A =90°. Trén tia déi clia tia AC ldy D sao cho AD < AC.
N&i B v&i D. Chitng minh rdng: BC > BD

Lay E thuéc AC sao cho AD = AE

D A E
Ta cé: AE < AC (Vi AD < AC)

Nén E nédm gitra A va C
Ma BA | DE va DA = AE
= ABDE cdn dinh B
— BDE = BEA
Tacé: BEA > BCE (BEA & gdc ngoai cliia tam gidc BEC)
Do d6: BDC > BCD
Xét tam gidc BDC cé: BDC > BCD

Suy ra: BC > BD (quan hé gitta géc va canh déi dién trong mét tam gidc)

Bai 6: Cho tam gidc ABC. Chirng minh rdng AB + AC > BC
Gidi: D
Trén tia d&i cta tia AB lay diém D
sao cho AD = AC
Ta cé: AD = AC = AADC cén dinh D

= ADC = ACD (1)
Tia CA ném git*a hai tia CB va CD

Do dé: BCD > ACD (2) B C
Tor (1) va (2) ta cé: BED > ADC
Xét tam gidc DBC cé BCD > BDC

suy ra DB > BC (quan hé gilta géc va canh déi dién trong tam gidc) (3)
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ma DB = AB + AD = AB + AC (4)
T (3) va (4) ta cé: AB + AC > BC

Bdi 11: Cho tam gidc ABC trung tuyén AM. Ldy diém A
D bat ki trén tia déi cta tia MA. So sdnh d6 dai CD va

BD.

Gidi

Ta lan lvgt nhan thay

V&i hai tam gidc ABM va ACM cé: =

B 4 \3

MB = MC (Vi M la trung diém BC);AM chung; AB <
ACDo dé: M1 < Mz = I% < I\A'I4
V&i hai tam gidc BDM va CDM c¢é

MB = MC (M & trung di€m cla BC)

DM chung; M3 < I\714. Do dé: CD < BD
Bai 12. Trong tam gidc vuéng, géc vudng la géc I&n nhdt nén canh huyén (d8i
dién v&i géc vudng) la canh I&n nhét.

Ba&i 13. Tinh dwoc B=C =65°, do d6 C > A= AB>BC

Bai 14.
Tacé AB<AC=C>B A
Chiy A =90°-B; A ,=90°-C 12
— A <A,
-
B® M —o
Bai 15.
. A . . A 4
Chuy: D1:C+§; DZ:B+§

Ma AB<AC =B>C
Nén D1<ﬁ2

S ¢
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Baii 16.
Tinh duoc B
B, = 40°;D, = 110%C = 30°

Tl dé taco DB < DC < BC

Al

Bai 17.
Tacé C, <A =60
Chuy I\A/I1 & géc ngodi clia tam
gidc AMC nén M, > A =60°
Do dé
M, >B>C,
= MB<MC <BC

Bai 18.

a) Tacd B
AABD = AHBD (ch—gn)
= BA=BH

b) Chi*ng minh duoc DA = DH
Lai c6é tam gidc DHC vudng
tai H nén DH < DC & c
=>DA <DC

Bai 19.
Chay E] la géc ngodi cla tam
giac DAC
nén £, >A>90° = DE<DC

Tuwong tu ta co
D,>A>90°=DC<BC

Do d6 DE <DC < BC
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Bai 20.

Bai 21.

Do Bx ndm gitta BA va BC

nén 31 <B

Chua y D ndm ngodi tam gidc
ABC nén CA ndm gitta CD va CB,
dods C,>C

T dé C,>B = DC <DB

Trén canh AC lay diém E sao cho 4

AB = AE, chi*ng minh duoc

AABD = AAED (c.g.c) £

—E =B >C va DB=DE '

Tl dé DB =DE < DC BF D oC
Bai 18.

Trén tia d&i clia tia MA lay diém D A

sao cho MA = MD, chirng minh 1\2

duoc

AMAB = AMDC (c.gc)

:>,Z\1=D c

Chuy rédng CD = AB < AC
= A, <D.Dodd A >A,
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BAI 32. QUAN HE PUONG VUONG GOC VA PUONG XIEN

VD 1.1. A

Tacéd AH L BC nén AH la duwdng vudng goéc

con AB va AC la cdc duong xién va BH,CH

twong &ng la hinh chiéu caa AB,AC lén dudng
théng BC. B

Vi AB<AC nén HB<HC

VD 1.2
Ta cé BH,CH tuwong &ng la hinh chiéu cla hai

:\\\\\\\\\
H Cc
A
duong xién AB,AC trén dudng thdng BC.
Vi AB<AC =BH<CH.
Ma&t khdc BH,CH tuong &ng la hinh chi€u cla hai
B ¥ Cc
H

duong xién BM,CM |én dudng théng BC.

Do BH <CH nén BM<CM.
VD 1.3.
Xét trén canh AB,tacé AD=DE =EB = AD < AE < AB.

c
Vi CA 1L AB nén AD,AE,AB tuong &ng la hinh chiéu cla cdc
duong xién CD,CE,CB |én dudng thdng AB. Do
AD<AE<AB=CD<CE<CB (1)

Mgt khdc CA < CD (dudng vudng géc ngdn hon dudng xién) 4 D - B
(2)

T (1) va (2) suy ra CA<CD < CE <CB.

VD 2.1.

A
AD < AB
a) Tacd {AD z AC (duwdong vudng géc nhdé hon
E
duong xién) F
DodéAD+AD<AB+AChayAD<AE%A£(ﬂ
B D C
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b) BE L AC = BE la dud'ng vudng géc con BA,BC la cdc dudng xién
— BE <BA,BE <BC

AB+BC

= BE + BE < BA+BC hay BE < (2)

Ching minh tvong tu ta cé: CF < @ (3)

T (1), (2), (3) suy ra

AD +BE +CF < AB+AC+AB;BC+AC;BC Hay AD +BE +CF < AB+BC + AC
(dpcm).
VD 2.2.

Tacéd AB> AH,AC > AH (dudng xién I&n hon dudong vudng gdéc)
= AB+ AC > AH+ AH

Hay AB+AC > 2AH (1)

Ta cling cé AB>BH,AC >CH (dudong xién Ié&n hon dudong vudng gdc)
= AB+AC >BH+CH

Hay AB+AC >BC (2)
T (1) va (2) suy ra: 2(AB+AC)>2AH+BC

:>AB+AC>AH+% (*)

Trén canh BC ldy diém E sao cho BA =BE

= AABE cén & B => BAE = BEA

Mat khdc BAE = AEF (cung phu vé&i EL\T:).

Suy ra EEA = ZE—'

= AAHE = AAFE (canh huyén-géc nhon)

= AH = AF (hai canh tuong &ng)

Do dé BC+AH=BE+EC+AH=BA+EC+AF.

Vi EC > CF (duong xién |&n hon dudng vudng gdc)
Nén BC + AH > BA+CF + AF

Hay BC + AH > BA+ AC (**)

TU (*) va (**) suy ra diéu phdi chirng minh.
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IV. BAI TAP LUYEN TAP

Bai 1. Ta cé BH la hinh chiéu clia duwong xién AB
lén dudng thédng BC va CH la hinh chiéu cla
duong xién AC 1én dudng thdng BC. Do AB > AC
nén BH>CH.

Bai 2.

a) Tacéd AH 1L BC = AH la dudng vudng géc con
AB la duong xién= AH < AB (1)

L&p ludn tuong tv AC la duwong xién con AH la
dudng vudng géc = AH < AC (2)

Tu (1) va (2) suy ra: AH+AH< AB+AC

hay AH<M.

AB < AC nén BH<CH.

M&t khdc BH va CH la hinh chi€u cla dudng xién
MB va MC . Do BH <CH nén MB<MC.

b) Ta cé BH va CH tuwong &ng la hinh chi€u cla
duong xién AB va AC lén dudng thédng BC. Vi A
D n

Bai 3.
Xién)

DK < DC (duwdng vudng géc ngdn hon dudng xién)

Suy ra DH+DK <BD+DC hay DH+DK <BC.
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Bai 4.
a) K& DF 1L BC(F eBC)= DF <DC (dudng vudng géc B
ngdn hon dudng xién). F

Tam gidc ABD va tam gidc FBD co:

+ A=F=90°

+ Canh huyén BD chung

+ ABD =FBD
= AABD = AFBD(ch—gn)= AD =FD = AD <DC (Vi
DF <DC) E

Ta lgi cé ED > EC (dudng xién dai hon dudng vudng \ &
géc). Do dé ED+EC >EC+EC hay ED+EC > 2EC (1)

Mat khdc ta cé AB//EC = ABD = CED (2 géc so le trong) ma ABD = CBD (BD la tia
phan gidc géc ABC). Suy ra CED = CBE = ABCE can & C = CB =CE (2)

Lai cé: CA > AD = BC > BD (hinh chiéu I&n hon thi dudng xién |&n hon) (3)

T (1), (2), (3) suy ra ED+EC > 2BD (4)

Ma BD > BA = 2BD > BD + BA (5)

T (4), (5) suy ra ED+EC >BD +BA

Lai cé DC > AD (chdng minh trén)

Tasuyra ED+EC+DC >BD+BA+AD (dpcm).

Vay: chu vi tam gidc ABD nhé hon chu vi tam gidc CDE.

Bdi 5. Ta cé DH 1L HB = DH la dudng vuéng gdc A

con DB la duong xién= DH < BD (1)

DK 1 CK = DK la dudng vudng gdc

Con CD la duong xién = DK < CD (2)

Céng (1) va (2) vé theo vé ta cé

DH + DK <BD +CD hay DH +DK < BC (dpcm). B D
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Bai 6.

a) Xét tam gidc BDA va BDC cé: A
+ BDA =BDC =90°
+ BD chung
+ BA=BC (vi AABC cén & B)
= ABDA = ABDC (canh huyén-canh géc vuéng) ul
A D c M

= DA =DC hay D la trung diém AC
Tacé DC <DM (vi C n&m gitta D va M)
Suy ra DA <DM
b) Ta cé DC la hinh chiéu clGa duéong xién BC |én duong thédng AC
DM & hinh chiéu cGa dudng xién BM |én dudng thédng AC
Vi DC <DM nén BC <BM.Ma BC =BA, tir d6 suy ra BA <BM.

Bai 7. et
a) K& BH L AM;CK L AM(H,K € AM)

Theo déra,tacd: d=BH+CK
Tacéd: BH<BM ( quan hé dudng vudng goc,

dudng xién) B Vi o
Va BH =BM khi va chi khi H=M hay AM 1 BC \O/
() ®

Lai cé CK <CM ( quan hé dudng vudng goéc , dudng xién )
V& CK =CM khi va chi khi K =M hay AM 1 BC (2)

T (1):(2) suy ra: BH+CK <BM+CM=BC hay d <BC (dpcm).

b) Gid tri I&n nhdt cta d bdng BC (ta viét d_ .. =BC ) khivachikhi AM L BC ,

hay M l& hinh chi€u clia A |én BC . Vi hai géc B va C nhon nén khi d6 M ndm
gitta B va C - théa man diéu kién .

Nhdan xét : Vi du trén thudc dang todn “cuc tri hinh hoc": Xdc dinh vi tri clla mét
diém ( hay mét hinh d& mét dai lwvong ( cé dé dai doan thdng , s do gdc, dién

tich,....... ) ¢6 gid tri |&n nhat hodc nhdé nhat .
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BAI 33. QUAN HE BA CANH CUA MOT TAM GIAC

VD 1.1. Goi d6 dai canh AB la x (cm)(x >0).
Theo bét dé&ng thirc trong tam gidc ABC ta cé: ‘BC—AC‘ <AB<BC+AC

‘1—7‘<x<‘|+7c>6<x<8.
Vi x & s8 nguyén nén x =7.Vay dé dai canh AB=7cm.
VD 1.2.

TH1: Néu AB la canh bén va AABC can tai A
= AB=AC=5cm = BC =13cm.

Lai cé: BC—AB>AC (13 -5> 5) (khéng thda man bat ddng thirc tam gidc).

TH2: Néu AB la canh bén va AABC cén tai B
= AB=BC=5cm = AC =13cm.

Lai cé6: AC—AB>BC (13 -5> 5) (khéng thda man bat ddng thire tam gidc).
TH3: Néu AB la canh ddy thi AABC can tai C.

= AC=BC= (23—5) :2=9cm (thda mén bdat ddng thirc tam gidc)

Vay: AC=BC=9cm.

VD 2.1.

a) Xét AANC, ta cé:

B
NC < AN + AC (bdt ddng thuc tam giac)

b) Theo cdu a) ta cé:

NC < AN+ AC
= NB+NC <NB+AN+ AC

< NB+NC <AB+ AC (dpcm).
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VD 2.2 Tréntia AM lay diém D sao cho AM =MD.
Xét hai AAMB va ADMC cé:

AM=MD (gi@ thiét; AMB=DMC (d8i dinh);
BM = MC (gid thiét)

= AAMB=ADMC (c-g-c¢)

= AB =DC (hai canh tuong &ng)

Xét AACD cé:

DC-AC < AD < AC +DC (bdt déng thirc tam gidc)
Do AB=DC (cmt); AD =2AM (gid thiét) nén ta cé:
AB—AC < 2AM < AB+AC. Vay:

AB-AC < < AB+ AC

B ' M

AM

IV. BAI TAP LUYEN TAP
Bai 1.
a) bay khéng phadi dé dai ba canh clia tam gidc béi 2 + 7 =9
b) Bay chinh la dé ddai ba canh ctia tam gidc bdi 5 + 6 >7; 6+7 >5; 5+ 7>6
c) Bay chinh la d6 ddi ba canh cla tam gidc bdi 3 + 4> 5; 4 + 5>3; 3+ 5>4
d) Bbay khong phdi dé dai ba canh clia tam gidc bdi2 +3<6
Bai 2.
Qudng dudng cua ban Hoa: BC
Qudng duong clia ban Binh: AB+ AC
Quéng dudng di duoc cda ban Hoa ngdn hon.
Ta thday: AB+AC >BC
Bai 3. Diéu kién vé dé dai cho canh AB lar: [AC-BC|< AB< AC+BC
8-1<AB<8+1
7<AB<9

Suy ra: AB =8cm vi ndé cé diéu kién nguyén. Khi dé AABC cé AB=AC nén né cdn
tai A

Bai 4:

a) Diéu kién vé d6 dai cho canh AC la
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IBC - AB|< AC <BC +AB
7,9-3,9|<AC<7,9+3,9
4<AC<1,8

= AC =7,9cm

b) AABC c6 AC=BC =7,9cm nén nd cdn tai C
c) Chuvi: AB+AC+BC=3,9+7,9+7,9=19,7cm

Bai 5. Gid s& tam gidc cé ba canh a,b,c ta can di chitng minh:
1 1 1
a<—(a+b+c); b<§(a+b+c); c<§(a+b+c)
Thét vay ta ludn cé: a<b+c=a+a<a+b+c
2a<a+b+c:>a<%(a+b+c)

Cdc ddng thic con lai chrng minh twong tu.

Bai 6.

Dia diém C thudc duong thdng AB va gdn bd séng ¢é khu dan cu vi duong day
dan ngén nhét khi: AC +BC = AB

That vay, néu dung diém D khdc C thi theo bat ddng thirc tam gidc ta cé:
AD+BD > AB
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Bai 7.

Xét AOBA cé AB+BO > OA hay
AB+BO >0A+AC (1)

o0
/\C
B

OB=0C
Mé _> 0B=AC (2)

CO=AC
T (1) va (2) => AB+BO >BO + AC =>
AB> AC

Bai 8.

A
M
/}N
A I H H 5 D
C
N
F

a) C6 AMAE = AFDE(c —g—c)=> A=D=>AM/ /DF

C6 AMCE = AFBE(c—g—c)=>C=B=>MC//BF
b) Ta cd:

AAMH : AM + AH > MH
ABHF :BH + HF > BF
= AM+ AH+BH+HF > MB +BH + BF
= AM+ AH +HF > MB + BF

c) Ta cé AH+HF = AF; AF =MD;MC =BF

}:>AM+AH+BH+HF>MH+BF

Ma AM + AH +HF >MB +BF . Suy ra AM +MD >MA + MC
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Bai 9.

A
1
B/N
C
MV
D

a) Ta chung minh: AAMD = ADMC (c-g -c¢)

b) Cé6 AABDcé AB+BD > AD hay AB+BD > 2AM

Ma BD = AC Vi ABMD = ACMA. Khi dé AB+AC > 2AM
Bai 10

B

N\

B,

D

Ay
/

Ké BH L d. Trén tia d&i clia tia HB |dy diém B, sao cho BH =BH

Goi laC la gico diém cha AB, va d. D la diém bét ki trén d (D#C). Ta can di
chi*rng minh CA+CB < DA +DB
Thét vay, trong AABD, ta ludn cé: AB, < DA +DB, <=>CA+CB, <DA+DB, (1)
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AHBC = AHBC =>CB=CB

2
AHDB = AHBD => DB = DB @

Thay (2) vao (1), ta dwoc: CA+CB <DA+ DB

Vay diém C can tim chinh la giao diém cta AB, va d.

Bai 11.

H D K

a) Xét AADC cé AD < AC + CD ( bdt tam gidc)
Xét AADB c6 AD < AB + BD ( bdt tam gidc)

Coéng tirng vé hai bdt trén ta duoc
AD+AD<AB+AC+BD+DC
2AD < AB+BC + AC

:AD<AB+BC+AC

Vay AD bé hon ntra chu vi AABC.
b)Trong cdc AAEC; AEB;BEC d&p dung bét ddng thirc tam gidc ta cé :
AE+CE > AC

AE+BE > AB } = 2(AE+BE +CE) > AB+ AC +BC
BE + CE >BC

. AE +BE 4+ CE > ABTAC+BC

Vay téng khodng cdch tr E d&n méi dinh tam gidc luén 1&n hon nita chu vi
AABC.

Kéo dai BE cdt AC tai F. Ap dung bdt déng thirc tam gidc vao tam gidc ABF ta
duoc:

BF < AB + AF => BE + EF < AB + AF (1)
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Ap dung bdt ddng thitc tam gidc vao tam gidc EFC ta duoc:
EC<EF +FC(2)
Céng tirng vé& cla (1) vdi (2) ta duwoc: BE + EF + EC < AB + AF + EF + FC
EB + EC <AB + AC. (4)
Ching minh twong tv ta duoc:
EA + EB < AC + BC (5)
EA + EC < AB + BC (6)
Céng theo tirng vé cua (4), (5), (6) ta duoc :

2EA+EB+EC)<2(AB+ AC +BCQC)
= EA+EB+EC <AB+ AC+BC.

Vay téng khodng cdch tir E dén méi dinh tam gidc luén bé hon chuvi  AABC.
c) Goi S la dién tich AABC, ké AH 1 BC (HeBC), EK 1L BC (K € BC)

Khi dé

Suue = AHBC;S —%EKBCSMW+SMK=SMM—S —1AHBC—%EKBC=%BCMH—EM

AABC 2 AEBC — AEBC — 2

Theo bai ra ta phdi ch'ng minh S

AAEB + AAEC —

S <%AE.BC suy ra %BC(AH—EK)

SlAE.BC
2

Hay AE > AH—EK.

Théat vay ti E ta ké EJ//BC, do AH//EK( cung vubéng gdéc v&i BC) nén ta chiing
minh duoc EK = JH

Va AAJE vudng tai J. Trong AAJE vudng tai J cé6 AE>EJ= AE > AH-EK.
Dau "="xdy rakhi Ec AH.

Bai 12.

Xét tam gidc ABD, cé:

AD > AB-BD (bat ddng thirc tam gidc) (1)
Xét tam gidc ADC, cé:

AD > AC -DC (bét dé&ng thic tam gidc) (2)
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Cdéng tirng vé& cla (1) va (2) ta cé:
2AD > AB+AC-(BD+DC)

Hay 2AD > AB+AC-BC

:AD>AB+AC—BC

Chi*ng minh twong tuv ta cé:
AD < AB+BD v& AD <AC+DC
Suy ra: 2AD < AB+AC +(BD+DC)

Hay 2AD < AB+AC +BC

:AD<AB+AC+BC

AB+AC—BC< <AB+AC+BC

Vay AD (dpcm).

Bai 13.
a) Ta cé: M
AB =CD(gt)

= AB+BE =CD+CE
BE:CE(gt)}

Hay AE =DE.
Xét AAEM va DEF, cé:
AE = DE (ch&*ng minh trén);

MEA = FED (di dinh);
ME = FE (gid thiét);

Nén suy ra AAEM = ADEF (c-g - c).

— MAE = FDE (hai géc tvong ng).

Hay MAD = FDA (ma hai géc nay & vi tri so le trong)
= MA//DF.

b) Xét AAMH, cé:
AM + AH > MH (bdt ddng thirc tam gidc) (1)
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Xét ABHF , cé:

BH + HF > BF (bdt ddng thic tam gidc)
Céng tirng vé& cla (1) va (2) ta cé:

= AM + AH + BH + HF > MH + BF

= AM+AH+BH +HF >MB+BH + BF
= AM + AH + HF > MB+ BF

Vay AM + AH+HF >MB +BF .

c) Xét AAEF va DEM, cé:

AE = DE (chng minh trén);

FEA =MED (d&i dinh);

ME = FE (gid thiét);

Nén suy ra AAEF = ADEM (c - g - c).
= AF =DM (hai canh tuvong &ng).
Xét ABEF va CEM, cé:

BE = CE (gid thiét);

FEB = MEC (d&i dinh);

ME = FE (gid thiét);

Nén suy ra ABEF = ACEM (c - g -c¢).
= BF =CM (hai canh tuong ng).
Lai c6: AH+HF = AF.

Tw (3), (4), (5), (6) suy ra MA+MD > MB + MC.
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BAI 34. SU PONG QUY CUA BA DPUONG TRUNG TUYEN,
BA PUONG PHAN GIAC TRONG MOT TAM GIAC

VD 11

a) Ta céd ABC cdn tai A= AB=AC ma AB=2BE;AC=2CD (vi E,D theo tht tu la
trung di€m clta AB,AC).

Do dé6 ta cé 2BE =2CD hay BE=CD. A

Xét tam gidc BCE va CBD c6:BE =CD (cmt); EBC = DCB; BC Ia

canh chung E D
= ABCE = ACBD (c-g-c)

= CE =BD (hai canh tuvong &ng).

b) Ta cé G la trong tdm tam gidc ABC
=BG = %BD va CG = %CE (tinh chat trong tam)
. A 2 2
Ma CE =BD (phanb) = §CE ZEBD hay CG =BG

Vay tam gidc GBC cantaqi G.

c) Tacd GB:gBD:GD:%BD:GB:ZGD:GD:%GB

Ching minh tvong tu: GE = %GC.

Do d6 GD+GE = ~GB+GC = l(GB+Gc)
2 2 2
Ma& GB +GC > BC (trong mét tam gidc téng dé dai hai canh 1&n hon canh con lai)

Nén GD +GE >%BC (dpcm).
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VD 1.2.

B C
Xét tam gidc ABC cé hai dudng trung tuyén BM va CN cét nhau tai G. Suyra G

|& trong t&dm tam gidc ABC = BG = %BM; CG= %CN = BM= %BG; CN = %CG.

Do dé ta phdi chitng minh %BG +%CG > %BC

Hay BG+CG > BC (1)
Béat ddng thirc (1) dung (trong mét tam gidc téng dé dai hai canh 1&n hon dé dai
canh con lai).

Vay BM+CN >%BC (dpcm).

VD 1.3.
a) Xét tam gidc ABD cé C la trung diém

cla canh AD = BC la trung tuyén cta tam
gidc ABD.

Hon nita G e BC va B G

GB=2GC = GB= %BC = G la trong tdm

tam gidc nay = A,G,E thdng hang (do AE

, D
| dudng trung tuyén clda tam gidc ABD).
b) Ta cé G la trong tdm tam gidc ABD = dudng thdng DG & dudng trung tuyén

clia tam gidc ndy. Suy ra DG di qua trung diém cla canh AB (dpcm).
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VD 2.1.

B D
Tacd AD=AE+EG+GD ma AE=EG=GD nén AD =3AE
:>AE=EG=GD=%AD:>AG=§AD

Vi AD la dudng trung tuyén va AG =§AD nén G la trong tdm tam gidc ABC.

VD 2.2.

a) Ta cé BF = 2BE(gt) = BE = EF ma BE = 2ED nénEF = 2ED.

= D la trung diém clia EF = CD la dudng trung tuyén ctia tam gidc EFC.

Tam gidc EFC cé hai dudng trung tuyén CD va EK cdt nhau tai G nén G la trong

tdm tam gidc EFC.

b) Ta c6G la trong tdm tam gidc EFC

= GE = zEK;GK = 1EK = GE=2GK = GE _ 2va 6 _2 (tinh chat trong tam).
3 3 GK DC

VD 2.3.
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a) Ta cé BE;CF la cdc dudng trung tuyén cta tam gidc ABC

= CE :1AC;BF :1AB. Vi AC=AB nén 1AC :1AB
2 2 2 2

hay CE =BF. A
Xét tam gidc BCE va tam gidc CBF co:
BC chung F E

B/a:':C/‘I-BT: (do tam gidc ABC cdn & A)

CE =BF (cmt) B D c
= ABCE = ACBF (c—g—c) = BE =CF (2 canh twong
ng).

Chdng minh tuvong tv ta cé AD =BE. T dé suy ra AD =BE =CF (dpcm).

b) Tacd AG = %AD;BG = %BE;CG = §CF (tinh chat trong tam)

Vi AD = BE = CF (theo cm phan a) nén %AD :éBE :§CF hay AG=BG=CG
(dpcm).
VD 3.1.

Goi H, K lan luot la hinh chiéu cia M |1én Ox va Oy. Tl yéu cdu cla bai todn ta
chi*rng minh MH = MK

Xét AMOK va AMOH, cé:

MKO = MHO = 90° (theo cdch dung hinh);

OM la canh chung; KOM = HOM (Ot la phan gidc).

Do dé: AMOK = AMOH (canh huyén - géc nhon)
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= MH =MK (hai canh tuwong &ng).
Chd g: Ta cé tinh chét tia phan gidc cla géc: Diém ndm trén tia phan gidc cla
modt géc thi cdch déu hai canh clia géc dé.

VD 3. 2.

Ta cé D e phan gidc cla A; DH 1 AB; DK 1 AC
= DH = DK (t/c tia phén gidc clia mét géc).
Goi G la trung diém clia BC.

Xét ABGD va ACGD, cé:

B/CE = Cf%\D =90° (DG la trung truc cta BC);
BG =CG (Theo cdch vé); DG la canh chung.
Do dé: ABGD = ACGD (hai canh géc vuéng)

= BD =CD (hai canh twong &ng).

Xét ABHD va ACKD, ta cé:

BHD =CKD (DH L AB;DK L AC);

DH =CK (cmt); BD =CD (cmt)

Do dé: ABHD = ACKD (canh huyén - canh géc vuéng)
= BH = CK (hai canh twong &ng) (dpcm).
VD 4.1.

Xét ABEA, c6: B, +BAE =B, + BAC =90°
Tuong ty ACFA, cé: C,+FAC =C, +BAC =90°

Suy ra: §1 :a (cung phu v&i le\C). )]

Lai cé: B=C (AABC can tai A). 2)

o




~

Tir (1), (2) B-B,=C—C, hay B, =C,.

= ABHC cdan tagi H (tinh chat tam gidc can).
= BH = CH (dinh nghia tam gidc can).

Xét ABHF va ACHE, ta cé:

~

HFB =HEC =90° (BE, CF la duding cao); B =C, (cmt); BH = CH (cmt).

1
Do dé ABHF = ACHE (canh huyén - géc nhon)

= HF = HE (hai canh twong &ng).

Vay AH la phén gidc cua BAC (t/c tia phan gidc ctia mét goc).

VD 4.2.

Ty E ha EH L BC; EF L AB; EG L AC 4

Ta cé:

EF =EH (E thudc phdn gidc ngodi cla é)
(1)

EH =EG (E thudc phan gidc ngodi cla 6)
(2)
T (1), (2) tacd EF =EG

= E thudc tia phén gidc trong cua BAC (t/c tia
phdn gidc cia mot goc).
IV. BAI TAP LUYEN TAP
PHAN 1.
Bai 1.
a) AM la dudng trung tuyén clha tam gidc A
ABC = MB=MC.
Xét tam gidc AMB va tam gidc AMC c¢é
AB=AC (tam gidc ABC can & A)
AM la canh chung
MB =MC B
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= AAMB = AAMC(c—c —c)

— AMB = AMC (hai géc tvong irng)
Ma AMB+AMC =180° (hai géc ké bu)

Cho nén A/M\B m = AMB;AMC 1820 =90°

Hay AM 1 BC (dpcm).

b) Ta cd BMz%:%:&m

Ap dung dinh ly py-ta-go vao tam gidc vuéng AMB,
cé M=90°
ta cé: AB® = AM? + MB*> = AM? = AB* — MB?
Thay s& AB=10cm,MB =6cm ta duoc AM® =64
Suy ra AM =8cm.

Bai 2.
Goi D la giao diém cta AG va BC = DB=DC .

Tacéd BG = %BE;CG = %CF (tinh chat trong tam)

Vi BE=CF nén BG=CG.

Xét tam gidc GDB va GDC cé:
GB=GC

GD la canh chung

DB=DC

= AGDB=AGDC(c-c—c)

= GB =GC (hai canh tuvong &ng)
V& GDB =GDC (hai géc tvong ing)
Ma GDB+GDC =180° (hai géc ké bu)

Nén GDB = @T:_GDB;GDC 1820 —90°,

hay GD 1. BC.
Do A,G,D thdng héing nén ta suy ra AG L BC (dpcm).
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Bai 3.

Ta cé GA:EAX;GB:EBY;GCZECZ (tinh 5
3 3 3
chdt trong tam)
1 1 1 z Y
Suy ra GX =—AX;GY =—BY;GZ=-CZ
3 3 3
B&i vay GA =2GX;GB =2GY;GC = 2GZ
B X C
Theo de bai GA=GB=GC nén
2GX =2GY =2GZ
Hay GX =GY =GZ (dpcm).
Bai 4.
A
Goi F la giao diém clia CG va AB = FA=FB.
E
. 2 2 , »
Ta c6 AG= §AD;BG = EBE (tihnh chét trong F
tém) C
Thay s6 AD = 4,5cm,BE = 6cm ta duoc B D

AG =3cm;BG=4cm .

Ap dung dinh ly py-ta-go vao tam gidc vudng AGB:

AB* = AG* +BG® = AB* =3° + 4 =25 = AB=5cm.

Chua y: Ta cé thé mé& rédng bai todn va tinh duoc CF

Tam gidc AGB vudng tai G cé trung tuyén tng vdéi canh huyén AB la

GF:GF:FA:FB:%:gcm

Ma GF :%CF = CF =3GF =7,5cm .
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Xét AABD cé AC =CD = BC la trung tuyén clia tam

gidc

Ma BM:2MC:>BM:§BC -

= M lda trong tdm tam gidc ABD
= AM di qua trung diém cla BD.
Bai 6.

a) Ta cé DM =DG = D la trung diém cla GM = GM = 2GD

Talgi cé G=BDNCE = G la trong tdm tam gidc ABC.

= BG =2GD .Suy ra BG = GM .Chi*ng minh tuvong tu ta duwoc:CG =GN.
b) Xét tam gidc GMN va tam gidc GBC cé

GM =GB (cmt)

MGN = BGC (2 géc di dinh)

GN =GC (cmt)

= AGMN = AGBC(c—g —c) = MN = BC (2 canh tuvong &ng)

c) Theo phan b) ta ¢cé AGMN:AGBC(c—g—c):IW\G:CB/\Gmd NMG v& CBG & vi

tri so le trong. Do d6 ta suy ra MN//BC.
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Bai 7.

c
B M

Xét AABC cé trung tuyén AM = %BC =AM =MB = MC(: %BCJ

Khi d6 tam gidc AMB cdn tai M va tam gidc AMC can tai M.
Suy ra I\m:@ va I\m:@

Do dé¢ ta cé:@+@:m+l\m hay CTBTA+B/(54:§4\C
Xét tam gidc ABC c6:BAC +CBA + BCA = 180°

Ma CBA +BCA =BAC nén 2BAC =180° = BAC =90°
Vay tam gidc ABC vubéng & A.

Bai 8.

Xét tam gidc GBC ta co

GB +GC > BC (BDT trong tam gidc)

hay 2BE +2CF >BC
33

Suy ra BE +CF >%BC )]

Chi*ng minh twong tv ta duoc:

AD +BE >§AB (2)

AD+CF >§AC (3)

Céng (1), (2), (3) vé theo vé ta duoc:

2(AD+BE+CF) > E(AB +BC+CA)
2
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:>AD+BE+CF>%(AB+BC+AC) (*)

Bay gi® ta can chitng minh AD +BE + CF < AB+BC +CA

Trén tia AD ldy diém A’ sao cho DA’ =DA.

Xét tam gidc AA'C,ta céd: AA'<AC+ A'C (BDT trong tam gidc).

Dé dang chitng minh duwoc tam gidc ADB va tam gidc A'DC bdng nhau (c-g-c) suy
ra AB=AC

T dé tacéd: AA'< AC+ AB hay 2AD < AB+AC hay AD<M

AB+BC v CF<CA+BC

Chi*ng minh twong tu ta duoc: BE <

Coéng ba bdt déng thirc trén lai vé& theo v& suy ra AD + BE + CF < AB+BC +CA (**)

T (%) va (**) suy ra dpcm.

PHAN 2.
Bai 1.

Ké IE L AD. Goi Ax la tia déi cltia tia AB

BAC =120° nén CAx =60° (1)

Ta cé: AD la phén gidc BAC (gt)

= DAC =60° (2)

Tw (1), (2) suy ra AC la tia phén gidc cla
DAx

nén IH=IE (t/c tia phan gidc clia mot

goe). (3)

Ma: DI la phén gidc cia ADC nén
IK =IE
(t/c tia phén gidc clia mét gdéc). (4)

Tw (3), (4) suy ra IH=I1K (dpcm).
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Bai 2.

a) Xét AABC vuoéng tqi A, ta cé:

B
AB? + AC? =BC? (dinh Ii Pytago) D
2 2 2 H
=>BC°=3"+6"=9+36=45
= BC =45cm.
b) Vi E l& trung diém AC nén A K E &

AE:%AC:3cm. = AE=AB

Xét ABAD vaAEAD, cé:
BAD = EAD (ADI&1 phén gide);
AD canh chung; AB = AE (cmt).
= ABAD = AEAD (c.g.c)
c) Vi D ndm trén tia phan gidc clia BAC nén DH = DK (t/c tia phan gidc cia mot
goc).
Vay diém D cdch déu AB va AC.
Bai 3.

a) Xét AIOE va AIOF cé: y

E': It' =90°;0! canh chung; F

EOI =FOI (gid thigt) . .-
Vay AIOE = AIOF (canh huyén - géc

nhon).

b) Vi AIOE = AIOF (cmt) =>O0E=0F  ° E X

(hai canh tuong ung).
Goi H la giao diém ctia Om VvaEF.
Xét AOHE v& AOHF, c6:0F = OF (cmt); EOH = FOH (gid thiét); OH chung.
Do @6 AOHE = AOHF (c.g.c)= OHE = FHO.
Mé& OHE +FHO =180° do d6 OHE = FHO = 90°.
Vay EF 1 Om.
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Bai 4.

T¢ K ké KELAB;KF LAC;
KH 1 BC.

Do K thudc tia phén gidc cua
goéc B (gid thiét)

Nén KE =KH (t/c tia phan gidc
clia mét goc). (1)

Lai cé6 K thubc tia phdan gidc
ctia ACD (gid thiét)

Nén KF =KH (t/c tia phan gidc
clia mét goe). (2)

Tw (1), (2) = KE =KF.

= K thudc tia phdn gidc cla
CAE (t/c tia phan gidc cla mét

gdc).

— _—~ CAE_80°

:>CAK=KAE:T =40°

Véay BAK =140°.
Bai 5.
a) Tacd: AB L AC (AABC
vudng tai A)
KH L AC (gia thiét)
= AB//KH (tr vuéng gbc dén
song song)
b) Xét AAHK va AAHI, cé:
AHK = AHI = 90° (KH L AC tai
H);

HK =HI (gid thiét) ; AH canh
chung
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Do dé: AAHK = AAHI (hai canh
gdc vudng)
— KAH = IAH (2 géc twong
&ng)
c) Ta cd: AAKI cé AH vira la
dudng trung tuyén, vira la
dudng phdn gidc nén AAKI
can tai A.
Bai 6.
a) Xét AOAD va AOCB, ta cé:
OA = 0OC (gid thiét); 0 chung;
OD = OB (gid thiét).
= AOAD = AOCB (c.g.)
= AD = CB (hai canh tuong
ng).
b) Do OA=0C (gt)

0B =0D (gt)
— AB=CD.
Lai c6 AOAD = AOCB (cmt)

— OBC = ODA;

ABE + OBC = CDE + ODA = 180°

— ABE = CDE.

Va ciling ¢c6 5A\D:6C\B

Vay AABE = ACDE (g.c.g)
c) Vi AABE = ACDE (cmt) = AE = CE (hai canh twong &ng)
Xét AAEO va ACEO, cé:

AE =CE (cmt); OE canh chung;

OA=0C (gt)

= AAEO = ACEO (c.c.c)
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— AOE = COE (hai géc twong ng)

= OE la tia phan gidc cua xOy.

Bai 7.

I \
1 |n ul
A

o ¥ D F x

a) Xét AOAI va AOBI, cé:
(SKI = (SEI =90° (VIiBD L Oy; AC L Ox); Ol canh chung;
OA = OB (gid thiét).
= AOAI = AOBI (canh huyén - canh gdéc vuéng)
— |0A = 0B (hai géc twong &ng)
— Ol l& phan gidc xOy.
b) Xét AAOC va ABOD, cé:
OAC = OBD =90° (ViBD 1 Oy; AC L Ox); OA = OB (gid thiét);
0 chung
AAOC = ABOD (canh géc vuéng - géc nhon ké)
= OC = 0D (hai canh tuong &*ng)
Ch&ng minh tuong tuv ta c6: ADOJ = ACOJ
— JOD=JOC = 0J phan gidc )@

c) Vi Ol, OJ cung la phén gidc clia X/O\g nén ba diém O, I, J thdng hang.
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Baii 8.
Kéo dai AC I8y di E
Xét AACE va AMC

CE = CB (gid thiét) ich vé).
= AACE = AMCB (
Trong tam gidc Al

= D la trong tdm

Pudong thdng AD B M
| phdn gidc nén AABM cdn tai A
Do dé AD 1 BM.
Ta lgi cé AEC = MBC (hai géc tvong ung)
= AE//BM = AD 1 AE.
Vay tam gidc ADE vubéng.
Bai 9.
Theo gid thiét ta c6 CP va BP la
cdc tia phan gidc clia cdc géc
ngodi & dinh C va B ciua AMBC.
= MP la tia phdn gidc cla BMC .
Lai cé BK va MK la cdc tia phan

gidc cua cdc goc ngodi & dinh B B
vad M cla AAMB.

= AK ld tia phén gidc cla BAC.

A
Nhu vay

m:m_ng(wﬁ_m)
1/\' 1 0 0
=—ABM=—-60" =30
2 2

Bai 10.
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a) xét ADMI| va AHMI, cé:

DMI =HMI (HM L AB): Mi canh
chung; MD = MH (gid thiét).
Nén suy ra: ADMI = AHMI (hai

canh géc vudng) = Bl la tia phdn

gidc cla I-/IFJ;

b) Chirng minh twong tu phan a) ta cé:
ADAM = AHAM (hai canh géc vudng); AANH = AANE (hai canh géc vuéng).
= AD=AH =AE.

— AADE can tai A Do d6 ADE = AED (1)
Xét ADAI va AHAI, ta cé:

Al canh chung; AD = AH (cmt);

DI=HI (ADMI = AHMI).

= ADAI = AHAI (c - ¢ - ¢) = ADI = AHI (2)

Chi*ng minh twong tuv ta cé:

AEKA = AHKA (c - ¢ - c) = AEK = AHK (3)

T (1), (2), (3) ta cé: HA la tia phén gidc cla IT-IT(;

c) Vi HA la tia phén gidc cla IHK (cmt). C6AH L HC = HC la phén gidc ngoai
cta IHK .

Ma KC la phdan gidc ngodi cua IT(I\-I.Suy ra IC la tia phén gidc clia géc HIK .
d) Bl la tia phén gidc cla géc %(cmt)

IC la tia phdn gidc cla goc I-/Im(cmt)

Dodé IBLIC.

BAI 35. SU PONG QUY CUA BA PUONG TRUNG TRUC,
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BA PUONG CAO TRONG MOT TAM GIAC

VD 1.1. Xét AABC vuédng tai A= B+C =90°

Goi D la giao diém cla céc dudng trung truc
canh AB va AC.

Tacdé: EA=EC va DE 1 AC = ADAC cbn tai D

=D, =D, =90°—C v AD=DC

Cé FA=FC va FD L AB= ADAB cén tai D

— D, =D, =90°~B va AD =BD

=D, +D, +D, +D, = 2(90° — B) + 2(90° — C) = 2(180° — B— C) = 2(180 —90°) = 180°
= B,D,C thdng hang = D ndm trén BC.

Ma& BD = AD va AD=DC = BD =DC = D& trung di€m clia BC = D ndm trén
duong trung truc ctia canh BC. (dpcm)

VD 1.2. Goi O la trung diém ctia BC N

Xét AABC c6 BAC = 90°. Theo chitng minh & vi dy 1thi O i
l& tdm dudng tron ngoai ti€p AABC = OA=0B=0C. (1) w 0

Xét ADBC c6 BDC =90° = OB =0C = 0D (2)

T (1) va (2) = OA=0B=0D= Ola tdm dudng tron ngoai
ti€p AABD

VD 2.1.Goi O la tdm dudng tron ngoaqi tiép AABC = OA=0B=0C
Vi AABCdéu = AB=AC =BC 4
Xét AOAD va AOCE

Cé OA =0C: OAD = OCE = 30°,

= CE=AD

CE=AC-AE b
AD=AB-BD

(do AB=AC, AE =BD theo gt)
= AOAD = AOCE = OD =0OE = AODE can

Vay: dudng trung truc ctia doan DE luén di qua diém cé dinh O (dpcm).
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VD 2.2.

Vi OF la trung truc = OA=0B (1)

Vi OE la trung truc = OA=0C (2)

= OA=0B=0C = AOBC cantai O ma M la trung diém

BC, OM L BC = OMB = 90°
VD 2.3.

a) Xét ADAB c6 DH la trung truc = ADAB can tai D N
— AD = BD v& BAD = ABD
Ma AABC can tai A cé A=50°
:>A/B\C=Z-C\B=180 -BAC =180 -50 _ 650
— BAD = 65° = CAD = BAD - BAC = 65° — 50° = 15°
b) Xét ABAM v&1 AACD cé: AB=AC (do AABC can tai .
B C 1 D

A);

BAM =180° — BAD = 180° —65° = 115° (1)
DCA =180° — ABC =180° —65° = 115° (2)

T (1) vé (2) suy ra: BAM = ACD; MA=CD (gt) = ABAM = AACD (c.g.c)= BM = AD.
Mat khdc theo chitng minh trén AD = BD = BD = BM = ABMD cén taqi B (dpcm).

VD 2.4. Goi O la tém dudng tron ngoqi ti€p AADE = OA = 0D = OE.
Xét AOBA va AOBD c6: AB=BD, OA=0D, OB chung
= AOAB = AODB (c.c.c)

— OBA =0BD = OBla phdn gidc cla gdéc ABC (1)

Tuong tu ta cé6 AOAC =AOEC (c.c.c)

= O/Eﬁ\ = O/(FE = OCla phan gidc cta A/C\B (2)

Tu (1) va (2) = O la giao cta 3 duong phdn gidc cia AABC (dpcm).
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Dang 3. Chirng minh ba dudng trung truc déng quy, ba diém thdng hang

Phuong phdp gidi: S& dung tinh chat:

Ba duwdng trung truc trong tam gidc cdt nhau tai 1 diém. A

VD 3.1. Xét AMAB va AMAC cé:
AB=AC (vi AABC cantai A);

BM =MC (vi M la trung diEémBC) E
AM chung. B M
— AMAB = AMAC => AMB = AMC .
Mat khac AMB + AMC =180° = AMB = AMC = 90°
= AM 1 BC = AMIa trung truc &ng v&i canh BC clua AABC
giao diém E cla cdc dudng trung truc phadi thuéc AM 0
Hay A,E,M théng hang (dpcm).
VD 3.2.
a) Xét AAMN cé Ox la trung truc cua AM (gt); Oy la trung truc
cua AN
= Trung truc cta MN luén di qua O cé dinh khi A di déng
(vi 3 duworng trung truc trong tam gidc luén déng quy tai 1diém). g .
b) Vi O thuéc MN = O,M,Nthdng hang
:@+@+@+@=180" 0
Mt khac {’fﬁ” =XOA
yON = yOA
N

— 2(xOA + yOA) = 180° = 2xOy = 180° = xOy = 90° = & = 90°
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VD 3.3. Goi | la trung diém ctia BC, vi AABC céntai A= Al 1L BC = Alla trung truc

cua BC. 4
Vi ADBC cén tai D= DI 1 BC = DI la trung tryc cta BC
= A,D,I th&dng hang hay AD la& trung truc clta BC.

Xét AABC, goi O l& giao diém dudng cla trung truc

B c
canh AB va duong trung truc canh AC = O ciling thubc \I\/\/

trung truc cla canh BC = O thuéc AD = Cdc duong

trung truc cla AB va AC déng quy v&i AD tai O (dpcm).
VD 4.1. Vi H la truc tdm cta AABC, A
suy ra:AH 1. BC, BH L AC, CH 1 AB

Xét AHAB ta cé: BC 1. AH va AC L BH
= C=BCNAC = Cla trwc tdm AHAB.

Tuong tu ta céd Bla trvc tdm AHAC va A la tryc tédm
AHBC.

VD 4.2. Vi AB = AE = AABE céntai A, ma AD la phdn gidc géc A cla
AABC = Al la duwong cao cta AABE, BF 1 AE = BF &
duong cao cia AABE

Vi H=BF N Al =H la truc tdm AABE.
Xét AHEF c6 FHE = 90° - FEH (1)
Xét AHIE c6 EHI =90° —IEH (2) ]

TU (1) var (2) : b
— HDF = FHE + EHI = (90° — FEH) + (90° — [EH) = 180° — FE|

—  —~  180°-BAE _180°-70°

Vi AABE cén tai E= AEB=ABE = =55°

— HDF =180° — FE| = 180° — 55° = 125°
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VD 4.3. Vi AABC déu, G latrong tdm = G ciing la truc tém 4
= AG L BC; BG L AC; CG L AB
Xét AGAB cé: BC 1L AG; AC L BGma C=ACnBC

= C la giao clia 3 dudng cao trong AABG = C la truc tédm
AGAB G

Tuong ty B la trwc tdm AGAC; A la truc tédm AGBC.

VD 5.1. Goi E la gioo diém cla AB va CD kéo dai. Xét AEBC ’ 4 ‘
cé:

BEC - 180° —(EBC +ECB) (1) el

Mat khdc trong AHAB cé:

ABH +BAH = 90° (do AH 1 BC) B - c

Ma HAB = HCD (gt)

— EBC + ECB = ABH + BAH = 90° = BEC = 90° = EC L AB
Xét AABC cé EC 1. AB va AH 1 BC = D =CE n AH la truc tdm cta AABC
= BD thuéc dudng cao ha tir B ciia AABC = BD L AC (dpcm).

A

VD 5.2. Vi AABC cantai A, ma M la trung diém caa
BC = AM vlra la trung tuyén, vira la dudng cao

= AM L BC. Ma CN L AB (gt)

H=AMNCN = H la truc tdm AABC

= BH thudc duong cao AABC = BH 1 AC (dpcm).

B
VD 5.3. Trén tia déi cla tia NM ta ldy M' sao cho NM = NM'

Xét ANMH va ANM'C c6: A
MN = NM',MNH = M'NC (hai géc d&i dinh),

HN =NC (do N la trung diEmHC)

= ANMH va ANMC (c.g.c) = CM' = HM

— B I N C
vd HMN=CM'N = HM/ /CM'
Xét AAMM' va AM'CA cé: "
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AM=HM=CM' (1), MAM'=CM'A (ui AM/ /CM'); AM' chung

= AAMM' = AM'CA (c.g.c) — MM'A = CAM'= MN //AC

Ma AC L AB= MN L AB

Xét AABN cé AH L BN va MN 1. AB = M la giago clia hai dwong cao M la truc

tdm AABN = BM thubc dudong cao ha t B
= BM 1 AN (dpcm).

VD 5.4. Xét AFBC cé: AD L BC = FD 1 BC(1)
Cé BE L AC=CE L BF (2)

T (1) va (2) = CE va FD la cdc dudng cao ciia AFBC
Ma A=FDnNCE = Ala truc tdm AFBC
= AB thudc duong cao AFBC = AB L FC (dpcm).

VD 5.5. Xét AAKC tacé AH LBC (gt)=CH L AK (1)

Cé DE L AC (gt)=KE LAC (2)
T (1) va (2) = KC va CH la hai dudng cao cla AAKC

R R A A N B o H D ¢
Ma D =KE nCH = Dla truc tdm AAKC = AD thudc dudng /
cao hatr A clia AAKC = AD L KC (dpcm).

VD 5.6. Vi | la trung diém cla EC, O la trung diém cla HE = theo cdch chirng

minh tuvong tu nhuv vidu 3 & trén =10/ /HC

Ma AH LBC = Ol L AH
Xét AAHI c6 10 L AH (c.mt), HE L AC (gt)= HE va

10 thudc cdc dudng cao clia AAHI.

Md O =HE 10 = Ola tryc tdm AAHI= AO 1 HI.
Mat khdac xét ACBE cé | la trung diém caa EC, Hla
trung di€ém BC (do AABCcéantai A)= HIl//BE
(twvong tu vi du 3)

Ma AO L HI= AO L BE (dpcm).
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VD 6.1. Trén tia d6i cta tia AH ldy G sao cho GA =BC. Xét AAGC va ACBE ta cé:
AG =CB;

GAC =180° —HAC = 180° — (90° — HCA) = 90° + HCA ¢
BCE = ACE+ ACB =90° + ACH = GAC =BCE
AC =CE (do AACE vubng can tai C)
= AAGC = ACBE (c.g.c):ﬁ:a:'\B

Goi M la giao diém ctia GC va BE.

Xét AMEC cé: =

— — — —

MEC +ECM =ECM + MCA =90°
= BM 1 GC

Hodan toan tuong tw néu goi N la Giao diém cla BG va CD ta cé CN L GB .Xét
AGBC ¢6 GH L BC, CN 1 BG, BM L GC = CN,BM,GH la 3 dudng cao cla
AGBC = CN,BM va GH cung di qua truc tdm AGBC hay AH,BE va CD cung di qua

1 diém chinh l& trong tdm AGBC (dpcm).

VD 6.2. Goi Dla gioo diém cla cdc dudng théng D
AB va CP.

Xét ADBC ta cé: AB L AC = AC LBD (1)
CP L BP=BP LDC(2) A

T (1) va (2) = CA va BP la cdc dudng cao clia ADBC. P
Ma M =BP nCA = M la truc tdm ADBC = DM 1 BC.

Mé&t khdc MN L BC = M,N,D thdng hang B N ¢
= AB,MN va CPcling di qua diém D (dpcm).

VD 7.1. Xét ABAF va AABC tacé:
FAB = ABC (hai gdc so le trong)

chung;

ABF = BAC (hai gdc so le trong)
= ABAF =AABC (g.c.g)=FA=BC (1)
Xét ACAE va AABC cé6:

EAC = ACB (hai gdc so le trong)
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chung;

ACE = CAB (hai gdc so le trong)
= ACAE = AABC = AE = BC (2)
Tw (1) va (2) = AF = AE.
Tuong tu ta chitng minh dugc BF =BD va CD =CE
Xét AG la dudng cao clia AABC = AG L BC,
BC//FE= AG L FE

A la trung diém FE = AG la trung truc cla FE.
Tuong ty BH |a dudng cao ciia AABC = BH la trung tryc cta DF

Cl la dudong cao AABC = CI la trung truc cta DE, cdc dudng cao clia AABC la

cdc dudng trung truc cda ADEF.
VD 7.2. Xét ABAP ud ACQA cé:BA=CQ (gt);
PBA=180° — ABM va ACQ =180° — ACN
Mt khéc ACN +BAC = 90° va
ABM + BAC = 90°
— ACN = ABM = PBA = ACQ

— e~~~ e~

Xét AAPQ cé: PAQ =PAC + CAQ =PAC +BPA =PAM + MAP =90°
vl AP = AQ (c.mt) = AAPQ vuéng can tai A (dpcm).

VD 7.3. Xét AIBH va AICK cé IB=IC (gt);

HIB =KIC (hai géc déi dinh); IH=IK (gt)
= AIBH = AICK (c.g.c)= BH =CK

v&1 ICK = IBH = IBA + ABH = CBA + 30°
Ma H & truc tam AABE déu
= BH=AH = CK = AH
Xét AAHF va ACKF cé: AF =CF (vi AACF déu)

HAF = HAB + BAC + CAF = 30° + BAC +60° = 90° + BAC (1)
KCF =360° —KCl— BCA — ACF = 360° — (CBA + 30°) — BCA — 60°
— KCF = 270° — (CBA + BCA) = 270° — (180° — BAC) = 90° + BAC (2)
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Ter (1) vé (2)= HAF = KCF
Ngoadira cé: AH=CK (c.m.t) = AAHF = ACKF (c.g.c):> (dpcm).

— AFH =CFK v& HF =KF
Xét AKHF c6 HF =KF = AKHF can tai F

— — ——  ———  ———

MGt khac HFK = HFC +CFK = HFC + AFH = AFC =60° = AKHF déu (dpcm).

IV. BAI TAP LUYEN TAP
Phan 1
Bai 1. e

a) Goi M, N lan luot la trung diém cula ‘i 0

AB va AC.

Xét ADABcé DMIa trung truc = ADAB M
can tai D

Tuong tu ta cé AEAC cén tai E. 4 N c
b) Xét AOABcé OMIa trung trwuc = AOAB

can tai O

= OA=0B (1)

Tuong tw cé AOAC can tai O =0A=0C (2)
T (1) va (2) = OA = 0B =0C = dudng tron tdm O bdn kinh OA di qua A,B,C.

Bai 2. Xét AEABc6 ME |a trung truc cla A
AB = AEAB cén tai E

= BAE = ABE = ABC

Xét AFAC cé FNIa trung truc cla
AC = AFAC can tai F

— CAF = ACF = ACB (2)

— —

Tir (1) vér (2) = BAE + CAF = ABC + ACB = 180° — BAC =180° — 100° = 80°

— e~ -

— EAF = BAC — BAE-CAF =100° — (BAE + CAF) = 100° —80° = 20°
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Bai 3.
a) Xét AIBE cé IM la trung tryc cla BE = AIBE

cntai = IB=IE
Xét AIAC cd IN la trung tryc cia AC = AIAC

can tai [ = 1A =1IC N
Xét AAIB va ACIE c6 IA=IC; AB=CE; IB=IE
= AAIB=ACIE (c.c.c) (dpcm). B - c
b) Vi AIAC cén tai | = IAC =ICA(1)
Vi AAIB = ACIE = IAB=ICE =ICA(2)
T (NHva(2) = IA/E = I,/l\TB = Al la tia phdn gidc ctia géc BAC.
Bai 4.
a) Vi O la giao diém hai dudng trung truc cla 4
AB uva AC
Suy ra: OA=0B=0C "
Vi OD =0B = OD = OA = O thubc dudng D
trung truc cta AD. (1) 0
Vi OD =0B = OD = 0C = O thuéc dudng B ¢
trung truc cta CD. (2)
(1) Va (2) :>(dpcm).
b) Xét AOAB can tai O = OAB = OBA = 20 —AOB
Xét AOAD can tai O = OAD = ODA = 29" ~AOD
. OAB+0AD = 8% _XO\BJSOO - AOD - 180° ——@;@ _180° - 189" _ 900

— ABD = 90° = AABD vudng tai A (dpcm).

Xét AOCD cén tai O = OCD = ODC = 189" ~DOC
Xét AOBC can tai O = OCB = 0BC = 120 —89C
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c)

— 180°—D/o\c+180°—t%\c DOC +COB 180° _ o 0o
2

OCB+0OCD = =’I80°—f:180°—

— BCD = 90° = ACBD vudng tai C.
Taco

— ADO +ODC =180° — (ABO + CBO) = 180° — ABC = 180° —70° = 110° = ADC = 110°

Bai 5.

b)

Bai 6
OA =

Bai 7

Vi O la giao diém cdc dudng trung truc cla A
AABC nén OA=0B=0C.

Xét ABOA va ABOC cé:

OA =0C;0AB = OBA = OBC = OCB (do OBl4 tia
phdn gidc cla goéc A/B\C) — AOB :B/OE; va OB
chung.

= ABOA =ABOC (c.g.c)

Vi ABOA = ABOC = AB=BC = ABAC can tai B;
Mat khdc OBIla tia phén gidc cia géc ABC = OBla trung truc cla
AC (dpcm)
. Xét AOAB vi Ol la trung truc cia AB nén 4
OB;(1)
Vi AABC cdan tai A, ma AMla trung tuyén AMIBC I
Xét AOBM va AOCM cé: BM =MC;

BMO = OMC =90° ; OM chung = AOBM = AOCM (c.g.c) B M c
= OB =0C|(2)

T (1) var (2) = OA = 0B =0C = Océch déu 3 dinh ciia AABC (dpcm).

. Vi O la gico diém clia cdc dudng trung truc trong AABC nén:OA =0B=0C
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Vi MPIla trung truc canh AB = AMAB can taqi A
M= AM =BM

Vi NQ la trung tryc cia canh AC = ANAC
cdn tai N= AN =NC

Xét AOAM va AOBMcé OA=0B, AM=BMva A
OM chung B N M

= AOAM = AOBM (c.c.c) = m = @
Xét AOAN va AOCN cé: AN =CN; OA=0C; ONchung

= AOAN = AOCN (c.c.c) = O/AT\I = O/C\N (2)

Xét AOBC c6 OB = OC = AOBC cén tai O = OBC = OCB(3)
T (1),(2) va (3) = OAM = OAN = OA & phén gidc ctia géc MAN (dpem).

Bai 8. Gid st tim duoc cdc diém D, E thda man déu

bai, ta cé:
ADBE cén tqi D do BD = DE = DBE = DEB >

AEDC cén tai E do DE =EC (gt)= EDC =ECD (2)

Ma& DEBI& géc ngodi AEDC => DEB = 2ECD

— ECD = --DEB = DBE

2 2
Cdch xdc dinh (cdch dung):
- Qua C ké tia Cx tao véi CB gdc %A/B?:, tia Cx cét AB tai diém D phdi tim.

- K& dudng trung truc ctia DC, cdt BC tai E la diém phdi tim.
Chng minh:
Xét AEDC cé E nd&m trén trung truc clia DC = ED = EC = AEDC cén tai E;
Mt khdc, DEB |a1 géc ngodi AEDC = EDB = EDC + ECD = 2ECD = ABC
— ADBE cén tai D (vi DEB=DBE) = DB =DE (dpcm).
Bai 9.
a) Xét AMAP va APCN cé: 4
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AM = CP (gt) ; MAP =PCN = 60°; AP = AC—PC =BC —BN =CN

= AMAP = APCN (c.g.c)=> MP =PN; (1)

Tuong ty ta cé ANBM = APCN=MN=PN (2)

T (1) va (2) = MN =MP =PN = AMPN déu (dpcm)

b) Vi Ola giao diém cdc dudng trung truc clia AABC = OA =0B=0C.

— e~ e~~~

Mdat khdc AABC déu nén ta cé: OAM = OAP =OCP = OCN = OBN = OBM = 30°
Xét AMAOva ANBO cé MA = NB; MAO = NBO =30°; OA = OB

= AMAO =ABNO (c.g.c)= MO =NO.(3)

Tuong tu ta cé: NO=PO (4)

T (3) va (4) = O la tdm dudng tron ngoqi ti€p AMNP = O la giao cla cdc
duong trung trwc AMNP (dpcm)

Bai 10.
a) Xét ABEC cé EMIa trung trvc = EB=EC = ABEC cdan tai E.
b) Vi ABEC can tai Enén EBC = ECB = 30°

ABE = ABC —EBC = 75° — 30° = 45°
Vi ACB = 45° = ACE = ACB - ECB = 45° —30° = 15°
Trong AABC ta cé: BAC =180° — ABC — ACB = 180° — 75° — 45° = 60° (1)
Mé& ABE + ACE = 45° +15° =60° (2)
T (1) va (2) suy ra: EA\C = A/B\E+A/ai (dpcm)
N&u AEB> 90°, trong AABE cé ABE = 45°

A; < 45°
= AE > BE = AE > EC

Trong AEAC c6:AE>AC = Az < ACE = 15° B Cc

A

=4

= A+ Az <45° +15° =60°  Didu nay la va Iy vi

A+ A; =60° (3)

N&u AEB < 90° trong AABE c6 ABE =45° = A, > 45° = AE < BE = AE < EC

Trong AEAC c6 AE <AC = A; > ACE =15° = A; + A, > 45° +15° = 60°
Piéu nay 1 vé Iy vi Ar+ A, = 60° (4)

T (3) va (4) = AEB =90°
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Phan 2:

Bai 1.

Xét bai todn phu néu AABC cé M, N lan luot la trung diém cha AB va AC thi

MN//BC v& MN =LBC . That véy: 4

2
Trén tia d&i cGa tia NM &y diém P sao cho M/\N ,
NP =MN \/
Xét ANAM va ANCP c6: AN=NC; ANM=CNP /

(d6i dinh)
vt MN = NP = ANAM = ANCP (c.g.c)

= MA=CP va IWA\N:I\T@:MA//CP — BMC = MCP (hai géc & vi tri so le
trong)

Xét ABMC ua APCM c6 CP=MA=MB; BMC=PCM v& MC chung
= ABMC = APCM (c.g.c)

= MP =BC =MN + NP =2MN va
BCM = CMP = MN//BC y
Xét AHAB cé D la trung diém clia BH, E &

E

trung di€m cla AH,theo két qud bai todn

trén DE/ /AB

Xét AADE c6 B D H
DC 1 AE; AB 1 AC = AC 1 DE (do DE//AB)

= AC va DC thubc dudng cao clia AADE

Ma C=ACDC = C la truc tdm cla AADE.

Bai 2.

Xét AMAB c6 MA=MB= AMAB cbn tai M ma
MN 1 AB tai N

= N l& trung diém clia AB. N M
Xét AABC cé N la trung diém AB, M la trung diém
cia BC, theo ké&t qud cla bai 1= MN//AC. Ma 4 ¢
MN L AB= AB 1 AC = Ala truc tédm AABC
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Bai 3.
a)

b) Xét AABD cé DA L AB (do AABC vudng tai A)

Bai 4

Xét AADE va AABC ta cé: E
AD = AB (gt); DAE =BAC =90° (hai géc ddi dinh);

AE = AC
= AADE = AABC (c.g.c)=> DE =BC (dpcm).

— BAD = 90°
M& AD = AB = AABD vudng cén tai A (dpcm). 5 ¢

Ching minh twong tu ta cé AACE vubéng cdn tai A

— BDA = ACE = 45° (hai géc & vi tri so le trong bdng nhau)

= BD/ /CE (dpcm).

. Vi AABC céntai A, ma AM la trung tuyén p

= AM ciling la dudng cao = AM L BC taqi "
M.
K

M&t khac BH L AC (gt)

Ma K =BHNAM = K la truc tdm
AABC = CK thudc duwong cao ha tir C M

ctia AABC = CK L AB (dpcm).

Ta cé HKM = (180° — KHC — KCH) + (180° —KMC — KCM)

— HKM = (180° — 90° — KCH) + (180° — 90° —KCM)
— HKM =180° — (KCH + KCM) = 180° — C = 180° —70° = 110°

Ba&i 5. Xét AABE vd AACD cé BAE = CAD = 90°

AE =AD (gt); AB=AC (do AABC vuéng can tai A)

— AABE = AACD = ACD = ABE

Goi F la giao diém cta CD va BE r »
Ta cé: FD/\B = A/D\C (hai géc déi dinh) ‘
E t A C
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Ma ADC + DCA = 90° = FDB+ FBD = ADC + DCA = 90°
Trong AFDB c6 DFB =180° — (FDB + FBD) = 180° — 90° = 90° = CD 1 BE
Xét ABEC c6 AB LEC (gt); CD LBE (c.mt), ma D=CDnAB= Dla tryc tém

ABEC
= ED thuéc dudng cao clia ABEC = ED 1 BC(dpcm).

Bai 6.
a) Vi K 1a d8i xtrng ctia H qua BC nén BCK = BCH
Ta lqi cé: IHC = EHA (hai géc déi dinh)
Ma BCH +IHC = 90° va EHA + EAH = 90°
— EAH = ICH = BCK = BAH (dpcm).

b) Vi K la déi xirtng ctia H qua BC nén KBC = CBH
Ta c6 CBH +BHI =90° va AHD + HAD = 90°
Hon nita : BHI = AHD (hai géc déi dinh) = CBH = CAH
Trong AIAC 6 CAH = CAl =90° — ACB = 90° — 50° = 40°
KBC = CBH = CAH = 40°.

Bai 7. Xét ADBA va AECA c6: CEA =BDA =90°; A chung
— ACE = ABD=90° —A; v& CE = BD )
= ADBA =AECA (g.c.g)= AB=AC
= AABC cdantaqi A (dpcm). £ D

Xét AABC cé BD L AC (gt); CE L AB (gt)

Ma H=CEnBD = H la trwc tdm cia AABC B fo
Hon nira: AABC cén tai A

= AH & phdn gidc clia géc BAC (dpcm).
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b)

Vi DE L AC=FE 1 AC;

AH 1 BC = CH L AF

Xét AAFC c6 FE L AC va CH L AF
Ma D =FENCH = D la trwc tdm AAFC ]

B H D C
= AD 1L FC (dpcm). /

Xét bai todn phu: Néu AABC vudngtai A, I'la B
trung di€m cla BCthi IA=IB=IC.
Goi M,N lan luvot la chan dudng vudng géc ha i I
tlr | xuéng AB uva AC
Tacé IM 1L AB, ACLAB=IM//AC p ~ c
— BIM=ICN (hai géc déng vi)

Xét AMBI ua ANIC ¢ BMI =INC =90° , BIM=ICN va Bl =IC

= AMBI = ANIC (tam gidc vuéng canh huyén — géc nhon bdng nhau)

= BM =IN va MI=NC

Ma IM 1L AB,NA 1L AB=IM=AN=IM=NC = AN = Nla trung diEémAC.
Trong AIAC cé IN virala dudng cao, vira la dudng trung tuyén = AIAC cdn

tai |

=IA=IC=IA=IB=IC (dpcm). )

Xét AFAH c6 AFH =90° va I1a trung diém cla

AH = IA = IF = IH .

= AIFH can tai | = IFH = IHF F,

Xét AFBC c6 BFC =90° va K 1& trung diém cia

BC = KC = KB = KF , L\ .

= AKFC cén tai K = KFC = KCF

e~ — e~ e~ —— -

= FK L Fl (dpcm).

Xét AFIK vuéng tai F cé: FI:IA:IH:A—;=§:3(cm)
Tuwong tv FK =%=%:4(Cm)

Theo pitago ta cé: IK*> =F” + FK> = IK* =3 + 4*> = IK = 5(cm)
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Bai 10.

a)

b)

Xét AABC c6 I, J lan lvot la trung diém cla AB ua AC, theo két qud bai

todn phu & bai 1 = 1J / /BC var 1J :%BC

Xét AlIN va APKN cé:lJ:PK:%BC, [N = 1JA + AJN = [JA +90°

Vi 1J/ /BC = IJA = ACB (hai gdéc déng vi)

Tuong tu vi K lan luwot & trung diém cla
ABua BC=1IK//AC

— IKB = ACB (hai géc déng vi) = [JN = PKI

va IK=%AC :>KI=JN=%AC

= AN =APKN(c.g.c)=IN=IP (dpcm).

e~~~

Xét AIPN 6 NIP = NI+ JIK +KIP = IPK +1JK +KIP
vi NIJ=IPK (do AIJN =APKN)
— NIP = IPK + IKB + KIP (Vi IKB=1JK hai géc & v tri so le trong bdng nhau)

e~~~

— NIP = IPK +1KP + KIP —BKP = 180° — 90° = 90°

= AIPN vubng can tai |

Xét AIMN va AIAP cé MI=1A :%AB;

MIN =360° — BIM — NIP — BIP = 360° —90° —90° — BIP = 180° — BIP (1)
AIP =180° —BIP (2)

T (1) va (2) suy ra Iqﬁ\l = XIT’

Ngodi ra IN=IP (c.mt)= AIMN = AIAP (c.g.c)AMN = AP (dpcm).
Ciling suy ra I\m = ZI;I

Goi Q la gico diém cla IN va AP, ta cé:

MNQ +NQA = API +IQP = 180° — NIP = 180° —90° = 90°

Goi H la giao cia AP va MN, xét AHNQ cé:

HNQ+NQH = MNQ +NQA =90° = AP L MN (dpcm).
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Bai 11.

a)

b)

Goi Q la giao diém cla BE va AH ta

cé vi AE la phdn gidc cia géc HAC
nén:
QAE — HAC _90 - ACB
2 2
— QAE - 90 —(9(; — ABC) _ AgC

Xét AHQB vuéng tai H nén: HQB+QBH = 90°

—

Ma GBH = 2BC v& HQB = AGE (hai géc d6i dinh)

L — — — —

= QAE + AQE =QBH +HQB =90° = BE 1. AE = AABE vudng tai E (dpcm).

Hodn todn tuong tw néu goi F la giao cla CJ va Al thi CJ L Al
Xét AAIJ cé IE L AJua JF L Al=P la giao diém 3 dudng phén gidc cla
AABC lai la truc tdm cla AAlJ = AP thudc dudng cao clia AAIJ = AP 1L 1J

hay AD LIJ (dpcm).

Bai 12. Vi ADB 1& géc ngodi ADBC

— ADB =DBC +DCB =10° + 30° = 40°
Trong AABC cé:

ABC =180° — BAC — ACB = 180° —100° — 30° = 50°

ABD = ABC — DBC = 50° —10° = 40°

Xét AABD c6 ADB = ABD = 40° = AABD cdn tai A

Goi |la giao clia AE va BD = Al 1a phén gidc ctia BAD

Ma AABD can = Al déng thoi lad dudng cao cla AABD = Al L BD hay

AE 1 BD (dpcm).

166



ON TAP CHUONG IX

|. KIEN THUC, Ki NANG
. N&m duoc méi quan hé gitta canh vé géc trong mét tam gidc.

. Nhan biét va ndm duorc tinh chdt clia cdc dudng déng quy trong tam gidc.
. Ap dung linh hoat tinh chdt déng quy dé& gidi quyét cdc bai tap.

IIl. TOM TAT LY THUYET

Xem lai néi dung tir bai 31 dén bai 35.

ll. BAI TAP LUYEN TAP A

Bai 1.

Xét AABC cdn tai A c6 AD la dudng trung tuyén
déng thoi ciling la duwdng phan gidc cla géc

Ta cé DE L AB, DF L AC (gt)

Ma AD la dudng phén gidc cla géc A (cmt) E F
Suy ra DE = DF.

B ' D C
Bai 2.
Xét tam gidc ABC can tai A, M |a trung diém cla BC. A

AM la tia phén gidc clta géc A nén
M céch déu hai canh AB, AC.
a) Ching minh dugc AAMB = AAMC (c.c.c). E D

Tu d6 suy ra AM la tia phdn gidc cla gA\C
b) Xét AABC cé6 AM, BD,CE la cdc tia phdan gidc.

TU tinh chat ba duédng phan gidc trong tam gidc,

suy ra ba dudng thdng AM , BD,CE déng quy.

Bai 3.

Goi M, N |& trung diém AC va AB.

AABC can tai A cé BM, CN la dudng trung tuyén &rng véi canh bén AC, AB
—=BM =CN.
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Vi G la trong tdm tam gidc ABC, ta cé: GB =2 BM, GC =2 CN.
=GB =GC

Xét AAGB va AAGC cé:

AG chung

AB = AC (do AABC can tai A)

GB = GC (cmt)

=aAGB =2AGC (c.c.c)

— BAG = CAG (hai géc twong tng)

= G thudc tia phan gidc cta BAC.

Theo dé bai, diém | cdch déu ba canh cla tam gidc
= | l& di€m chung cla ba dudng phan gidc

—

= | thudc tia phén gidc cia BAC .
Vi G, | cuing thudc tia phan gidc cta BAC nén A, G, | thdng hang.

Bai 4.
a) Vi tam gidc ABC cén tai A, cé AM la dudng trung
tuyén nén AM la phéan gidc.

Cé AM va BD giao nhau tai diém | nén | l& giao cla E

ba dudng phdn gidc.

= Cl la dudng phdn gidc clda tam gidc ABC.

b) Ta cé IBACZ%A@\C va lEB:%A/c\B (Vilndmtrén g ’
tia phan gidc BD, CE clia tam gidc ABC)

Ma ABC = ACB do tam gidc ABC can tai A

— IBC = ICB. Vay tam gidc IBC can tai I.

c) Xét tam gidc IEB va tam gidc IDC cé:

EBI = DCl A
EIB=DIC (hai géc d8i dinh)

IB = IC (tam gidc IBC can tai l) N
=alEB =4IDC (g.c.9)

— BE=DC
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= AE=AD

= Tam gidc AED cén tai A

— A — A

3‘@:$'md ABC = 180" —A

—

= AED = A/BE ma hai géc & vi tri so le trong

= ED//BC.

d) Ta chitng minh dwoc AAHE =aAHD (c.g.c)

— HE=HD

= H la trung diém cta ED.

e) Cé AE = AD, HE = HD, suy ra AH la dudng trung truc caa ED

= AH L ED hay AM L ED

f) Di€ém | va trong tdm G cla tam gidc ABC trung nhau thi tam gidc ABC déu.

Bai 5.
., ——— A
a) T gid thiét, ta tinh dwoc BAC = 60°
= DAC = %B/A\c ~30° =DAB
— ADH =DAC +C = 80°.
Do dé, xét tam gidc AHD, ta tinh duoc
BAH =90° —70° = 20° 0° O 50°
B H D

Véy HAD = 30° — 20° = 10°.

A ~)| 180°-A-2C B-C
2 2

b) %:90°—I-TD\A=9O°—[E+C

Bai 6.
a) Vi H l& giao diém cla hai dudng phén gidc clda hai géc N, P nén MH [& phéan
gidc géc M. Do dd, H cdch déu hai canh MN, MP.

b) I—I/I\m:%wz%.70° - 350,
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11— 1755 1

NHP =180° —(EMNP+§MPNJ ~180° —E(I\TI\WD +Mﬁ\1)

=180° —1(180" —70°) —125°,
2

Bai 7.

a) Al la phan gidc géc A nén IAD = JAE = 45°.

Hai AAIE v& AAID 1& hai tam gidc can & E va & D nén AE = El va AD = DI
Vi Al la phén gidc géc Anén lE = ID

— AD = AE

b) N&u AABC vudng can & A thi B=C n

D>

n
—5,—5, =D, =5, . Do d6 DIF = EIF .

Suy ra ADIF = AEIF (c.g.c) =FD =FE

Vay AEDF can & F.
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