CHUYEN PE TAM GIAC PONG DANG

Bai 1: Cho AABC nhon, cac duong cao BD va CE cit nhau tai H, CMR:
BH.BD+CH.CE = BC*

HUONG DAN:
D

TeHké HK 1 BC
Khi do: E
ACKH ~ ACEB(g.g) => CH _CK _ cH.CE=CcKCB (1)

CB CE
Tuong tu: '

BH _ BK LK

ABKH ~ ABDC(g.g) => ~=> BH.BD =BK.BC (2)

BC
Cong (1) va (2) theo vé ta dugc:
VT = CK.BC + BK.BC = BC(BK + KC) = BC®

Bai 2: Cho ABHC c6 B/HE’ tu, V& BE vudng goc voi CH tai E va CD vuong goc voi
BH tai D. Chtrng minh rang: BH.BD+CH.CE = BC*

HUONG DAN:

Ké: HG L BC => ACGH ~ ACEB(g.¢)

LCH_CG | ol cE = BCCG (1) <
CB CE "

Tuong ty ta c6: ABGH ~ ABDC(g.g)

BH BG
> -

o => BH.BD = BC.BG ()
BC BD

Cong (1) va (2) theo vé ta dugc: B K
VT=BC.CG+BC.BG = BC(CG +GB) = BC®

Bai 3: Cho A ABC c6 goc A bang 120°, AD la duong phan gidgc. CMR:
1 1 1

_ =

AB AC AD

HUONG DAN:
Ké DE //AB(E € AC) => AADE la tam gic déu



AABC c¢b:
DE CE AD AC - AE AE AD

DE//AB=>—=—=> = =1- =1-
AB CA AB AC AC AC
B

=>£+£=1= ! +L=—(dpcm)

AB AC AB AC AD D

A E ¢
Bai 4: Cho A’, B’, C’ nam trén cac canh BC, AC, AB cia AABC,
. 3 . AM  AB' AC'

biét AA’, BB’, CC’ dong quy tai M, Chirng minh rang: = +

A'M CB' BC'

HUONG DAN:

E

Qua A vé& duong thang song song voi BC
cat BB’ tai D va cit CC’ tai E, Khi do:
AM  AE

AAME c6 AE |/ 4'C =M _AE
AM  AC

AAMD c6 AD//4'B =AM _AD 5
AM  A'B

T (2) va (2) ta co:

AM__ AE _ AD __AD+AE _DE
A'M  A'C A'B A'C+A'B BC

Chirng minh tuong tu ta cling co:

AAB'D ¢6 AD//BC :>A—B:A—D 3)
B'C BC

AAC'E ¢c6: AE//BC => AC AE
CB BC

Tu (3) va (4) taco: AB +AC = AD AE _ DE (**)
B'C BC' BC BC BC

AM _DE _AB' AC'
Tir (*) va (¥%) = m
OV = = sc sc o P

Bai 5: Cho AABC, M la diém tiy y ndm trong tam giac cic dudng thang AM, BM,
CM lan lugt cac cac canh BC, AC, AB tai A’, B’, C’. Chiing minh rang:

AM N BM CM
AA' BB’ CC '




HUONG DAN:

A
Te A,Mvé AH,MK 1 BC => AH / /MK
i ar g AM MK _ MKBC _ S,
A'A  AH  AHBC S,
Cl
1 '_ S
Métkhéc:AM:AA AM: _AM: MBC .
A4 A4 AA S,
_AM | S
A'A S sc
Ching minh tuong tuy: B H K A c
BM .\ Sie CM _, Sy
BB’ S e CC' S se

Cong theo vé ta duoc dpem
Bai 6: Cho AABC, M la diém tiy ¥ nam trong tam gic, duong thang di qua M va
trong tam G cla tam giac cit BC, CA, AB lan lugt tai A’, B, C’, CMR :
MA' MB' MC'
+ + =
GA' GB' GC'

HUONG DAN:
Goi AM cit BC tai Al, T M vé& duong thrfmg song song voi Al cat BC tai D,
v6i 1 1a trung diém BC
A'M  MD

AA'GI ¢6: MD//GI => -
A'G Gl

(1 4

AIAI c6 MD//GI = M _MD _ MD(AI =3GI) (2)
AlA Al 3Gl
T (1) va (2) ta co: A M =M
A'G A4

Ching minh tuong tu ta co:

MB'_3BIM MC'_3.CIM __ .. _.(AIM BIM CIM

GB' BIB 'GC' CIC A4~ BIB  CIC

AIM  BIM  CIM
+ + =

=1=VT=3
AlA BlB CIC

ma ta co: tu bai 6 =>

Bai 7: Cho AABC nhon, cic dudng cao AD, BE, CF cét nhau tai H. Chtirng minh
rang;
a, AAEF ddng dang AABC



b, H 1a giao cac duong phan giac cia ADEF
¢, BH.BE+CH.CF =BC*

A
HUONG DAN:
AE  AB AE AF
a, Ta co: AAEB ~ ACFC(g.g) => N\ E
AF  AC AB - AC 5
=> AMEF ~ AABC(c.gc) r
b, Chirng minh tuong tu ta ciing c6:
1 2
ACED ~ ACBA, (c.g.c) va ABFD ~ ABCA(c.g.c) B D ¢

=> Do AAEF ~ AMBC => AEF = ABC = CED
Ma: @+@=@+@(=900)=>@=@=>HE la phan giac géc E

Chtng minh tuwong tu FH 1a phan giac goc F, DH la phan giac goc D

¢, ABHD ~ ABCE(g.g) => BH _BD _ pyBE = BDBC (1)
BC BE

va ACDH ~ ACFB(g.g) => CH _CD | cH.CF =CDCB (2)
CB CF

Cong (1) va (2) theo vé ta dugc dpem
Bai 8: Cho AABC, AD la dudng phan giac cua tam giac, CMR :
AD* = AB.AC—BD.DC

HUONG DAN:

Trén AD lay diém E sao cho:
AEB = ACB => AABE ~ AADC(g.g)

L BE _AB _AE B AC = ADAE (1) B D ¢
DC AD AC
lai co:

E
ABDE ~ AADC(g.g) => jg gﬁ > BD.DC = AD.DE  (2)

Léy (1) - (2) theo vé ta dugc: AB.AC — BD.DC = AD(AE — DE) = AD’

Bai 10: Cho tir gidc ABCD, trong d6: ABC = ADC, ABC + BCD <180, Goi E la
giao diém ctia AB va CD, CMR: AC® =CD.CE— AB.AE

HUONG DAN:

Trén ntra mit phang bo BE, N




khong chura C vé tia Ex sao cho: BEx = A/C%
=> Ex céit AC tai N => ]/\\/=§:l/5

Taco:
AABC ~ AANE (g.g) o AB _AC | 4B AE = AC.AN (1)
AN  AE
Tuong tw : ACAD ~ ACEN(g.g) => % = % => CD.CE = CACN ()

Lay (2) - (1) theo vé ta duoc dpecm
Bai 11: Cho HBH ABCD duodng chéo 16n AC, Tu C ké CE vuong goc voi AB, CF
vudng goc véi AD. Ching minh rang: Hé thirc: AB.AE + AD.AF = AC*

HUONG DAN: B

Vi AC 1 dudng chéo 16n => D> 90" => H € AC, Y
Ké DH L AC
=> AAHD~AAFC(g.g) K
> AL AR Ap.aF = AC.aH (1) D

AC ™ AF
Tuong tw ké BK L AC => AKB ~ AEC(g.g) h
A8 _AK S uBaE = ac.ak @)

AC ™ AE

Cong (1) va (2) theo vé ta dugc: AD.AF + AB.AE = AC(AH + AK)= AC.AC = AC?
Vi AABK = ACDH ( canh huyén - géc nhon) => AK=HC

Bai 12: Cho AABC va 1 diém O thudc mién trong ciia tam giac, duong thang di qua
O va // v&i AB cét BC tai D va cat AC tai G, duong thrfmg di qua O va //BC cat AB tai
K va AC tai F, duong thang dia qua O va //AC cat AB tai H va BC tai E

KH DE GF DG KF EH
a, CMR: + =1 b, CMR: +
AB BC AC AB BC AC
HUONG DAN: 4
a, AHKO ~ AABC(g.g) = K _ RO
AB BC G
GF OF
AGOF ~ AABC == H
(88)=~==%5c
X KH DE GF KO DE OF K
Nén =1
AB BC AC BC BC BC
b, Ta co:
DG DC EH BE B D E

AB BC AC - BC’



Khi do:
DG KF EH DC KF BE DE+EC+BD+EC+DB+DE 2BC

+ + + =2

AB BC AC BC BC BC BC BC
Bai 13: Cho AABC c6 duong trung tuyén BM cit tia phan giac CD tai N, Chtng

NC AC
minh rang: — —— =

ND BC

HUONG DAN:
VEDE//BM ( Ee€ AC)
AQDE ¢6 NM /| /DE => NC _Mc (*)
ND  ME
AABC c6 DC la tia phan giac nén: AD = AC (1)
DB BC
va AABM c6 DE//BM => AD _ AE (2)
DB EM
AC AE
Tr(l)va(2)tacd: —=—— ok
(Dva(2) 3C " ME (**)

. NC AC _MC AE _ME _
"ND BC ME ME ME
Bai 14: Cho A ABC c6 cac duong phan giac AD, BE, CF. Chung minh:

Lay (*) - (**), ta c6

DB EC FA y
DC EA FB
HUONG DAN:
AABC c6 AD la tia phan gidc nén: => DB = ﬁ - E
DC AC’

EC _BC F4 _AC
Tuong tu: — =
EA AB'FB BC’ B D c

Nhan theo vé ta dugc dpem
Bai 15: Cho HBH ABCD duong thang a di qua A 1an luot cat BD, BC, DC tai E, K,
G

Chirng minh rﬁng:
a, AE* =EK.EG

1 1 1

5 = +
AE AK AG
¢, Khi a thay doi thi tich BK.DG c6 gia tri khong d6i?
HUONG DAN:
AE _EB

a, AABE c6 AM / /DG => (1)
EG ED



a
B

AADE c6 AD//BK =>E=% (2)
ED EA
AE EK E
T (1) va (2) ta c6: — = — => AE’ = EK.EG
EG EA D p=
b, Tur: 1 _ 1+1 =>AE AE
AE  AK  AG ~ AK AG
AE ED AE ED AE ED
AADE c6 AD//BC => = => = => = 3)
EK EB AE+EK ED+EB  AK DB
Tuong tu: AAEB c6 AB//DG => AE = BE => AE = BE => AE _ BE

EG ED ~ AE+EG BE+ED  AG BD
(4)
AE AE _ED  BE

Khi do: + = + =1=>dpcm
AK AG BD BD

c. ta co: BK 4B _ BK—KC'ABV KC CG >DG:AD.CG
KC CG CcG AD DG KC

Nhan theo vé ta dugc => BK.DG = AB.AD khong doi
Bai 16: Cho AABC nhon, H 1a tryc tdm. Chiing minh :
BH. CH CH. AH AH. BH _

AB. AC BC. BA CA.CB

HUONG DAN: 4
Ta c6: ABC'H ~ ABB' A(g.g) => BH_BC B’
AB BB
_ BH.CH _BC'.CH _ Sy W ¢
AB.AC ~ BB'.AC S,
CH CA'
Tuong ty: ACA'H ~ACC'B(g.g)=>—=——-
e (2-8) BC cCC' . -
AI

_ CHAH _CA'AH _ S, )
BCBA CC'.BA S,

AHB' - MCA'(g.8) => AH _AB'__ ABBH _ AB'.BH _S,, G
AC  AA' = CACB  AA'.CB S,

Cong (1), (2) va (3) theo vé ta dugc: dpem

Bai 17: Cho AABC, M 1a diém nam trong AABC, Goi D 14 giao diém ctia AM va

BC, E la giao diém ctia BM va CA, F la giao diém cia CM va AB, duong thang di

qua M va // v6i BC cat DE, DF lan luot tai K va I. Chirmg minh rang : MI=MK
HUONG DAN:

Goi IK cit AB. AC lan luot tai N va Q

AABD 6 MN //BC = N _ MN
4B BD




AN_NQ_>MN_NQ

AABC ¢6 NQ//BC => =% = _
AB BC BD BC

F
AFDC o6 IM //DC => M _ M E

DC FC

N H

AFBC ¢6 NM //BC => N _ M I K

BC FC

IM  MN IM  DC
DC BC ~MN BC B : c
Nhan (1) va (2) theo vé ta duge: 24 - PCNC __y,  DCNOBD
BD  BC BC

Tuong tu ta cling co:
AADC co MQ//DC=>@=£ va AABC ¢b NQ//BC:>@:£

DC AC BC AC
Do do: M9 = NO 3)

DC BC
Va: AEBD ¢6 MK //BD :>@=%, AEBC ¢6 MQ//BC => MQ _ ME
BD EB BC EB
Do do6: MK:MQ => MK=BD 4)
BD BC ~MQ BC

Nhan (3) véi (4) ta duge: Uk - NOBD _ e DONOBD

DC BC BC

Tu (*) va (**) ta c6 MI = MK

Bai 18: Cho AABC, cac duong trung tuyén BM, CN cit nhau tai G, K 1a diém trén
canh BC, duong thang qua K va / CN cat AB & D, duong thang qua K va // véi BM
cit AC O E, Goilla giao diém cia KG va DE, CMR: I 1a trung diém cua DE

HUONG DAN:

Goi DK cit BG tai H, KE cit GC tai O va GK cat HO tai J
o .. |HK//GO N
Tt gitac HGOK co: => HGOK 12 hinh binh hanh

HG//KO
=> J 1a trung diém cua HO => HJ=0J
ABNG c6 DH//NG =>£=ﬁ (1)
NG BG
ABGC c6 HK //GC =>%:ﬁ (2)
GC BG

DH HK _>DH_NG_1 *)

NG GC HK GC 2

CMTT ta cd: ACMG ¢b6 OE//GM =>£=£
GM CG

Tir (1) va (2) ta ¢6




ACBG 6 OK //BG =25 _9C @)
GB  CG

Tir (3) va (4) = OE _OK _ OE _GM _1 (%)
GM GB OK GB 2
Tur (*) va (**) —>% _OE =l_> ADKE ¢6 OH //DE
HK OK 2
Lai c6 J 14 trung diém HO=> I 14 trung diém DE
Bai 19: Cho hinh thang ABCD (AB//CD) ¢6 BC=BD, Goi H 1 trung diém ctia CD,

duong thang di qua H cit AC, AD lan luot tai E va F, Ching minh rang; DBF = E/’BE

HUONG DAN:
Goi BF cét DC tai K, BE cit DC tai I, va EF cit AB tai G
AFAB ¢6 DK //AB _ DK _ID (1) 4 B
AB FA
AFAG ¢b DH//AG=>%=Q Q)
AG FA

Tir (1) va (2)
DK DH _ DK AB

= = => =
AB AG DH AG
Tuong tu:

AEIC c6 AB//IC = 1€ _EC
4B EA

AEHC o6 HC//4B =€ _EC )
AG  EA

Tir 3) va (4) ta c6: => & = HC L 1€ _AB ()
4B AG  HC 4G

Tir (%) va (+*) => %:é—% Ma DH=HC (gt)=>DK=IC

DH

Miit khéc: BD=BC(gt)=> ABDC can=> BDK = BCI
=> ABDK = ABCI (¢.g.c)=> DBK = CBI dpcm
Bai 20: Cho AABC c6 G la trong tdm, mot duong théng bat ky qua G, cit cac canh

AB AC
AB, AC lan luot tai M va N, Ching minh ring: —— +——=3 4
AM AN
HUONG DAN:
Goi O 1a trung diém cua BC,
Ké BH, CK lan lugt / MN (H,K € AO)
ABOH = ACOK(g.c.g) =>0OH =0K
AABH c6 MG//BH :>£:£ (1)
AM  AG B



AAKC ¢c6 GN//KC =>£=£
AN AG

Cong (1) va (2) theo vé ta dugc:

_ AH N AK AG+GH + AG+GH + HK _ 24G+2GO _ 34G _

AG AG AG AG AG

Bai 21: Cho tir gidc ABCD, c6 M, N lan luot 1a trung diém cta cac dudng chéo BD
va AC (M # N) duong thang MN cit AD, BC lan luot tai E va F, Ching minh:
AE.BF=DE.CF

2

3

HUONG DAN:

A

Tir A ké duong thing song song v6i BD cét EF tai H c

Tur C ké dudng thang song song voi BD cit EF tai G

MEH ¢6 HAJ /DM => AE _ AT
ED DM

ACGF o6 CG//BM = BE _BM _ CF_CG
CF_CG BF BM

Mit khac: ANAH = ANCG (g.c.g)=> AH = CG (3) va DM = BM

Tar (1), @) va 3) taco: 2L -F . 4gBF=EDCF
ED BF

(1)

)

Bai 22: Cho tam giac ABC, AD la dudng trung tuyén, M 14 diém nam trén doan AD,
goi E 1a giao diém cia BM va AC, F 1a giao diém cua CM va AB. Chung minh: EF
//BC

HUONG DAN: 4
Lay N trén tia d6i ctia tia DM sao cho MD= ND

‘ BM //NC
=> T gidc BMCN la hinh binh hanh =>
BN..MC

AF  AM
AABN ¢6 FM /BN =>—= (1) 5

AB AN



