CHUYEN PE TAM GIAC PONG DANG

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

HD: A
T Hké HK 1 BC D
Khi d6:
ACKH ~ ACEB(g.g) => CH K CHCE=ckCB (1) E
CB CE
Tuong ty:
ABKH ~ ABDC(g.9) => BH _BK . BH.BD=BKBC (2)
BC BD

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

Bai 2: Cho ABHC c6 BHC tu, Vé BE vudng goc véi CH tai E va CD vudng goc véi BH tai D
CMR: BH.BD +CH.CE =BC®

HD:
Ké: HG L BC => ACGH ~ ACEB(g.9) D
E

> CH _CG_ cHcE=BCCG (1) H

CB T CE
Tuong tu ta c6: ABGH ~ ABDC(g.9)
-, BH _BG _ enBD-BCBG )

BC BD |
Cong (1) va (2) theo Vé ta duoc: B K C

VT=BC.CG +BC.BG =BC(CG+GB) = BC?

1 1 1

Bai 3: Cho AABC ¢ goc A ban 120° AD la duong phan gidc. CMR; — +——
got A bang 4 dudng phan g AB AC  AD

HD: B

D
Ké DE//AB(E e AC)=> AADE la tam gi4c déu c
AABC ¢6 : A E
DE//AB=> = _SE_ AD_AC-AE_, AE_, AD

AB CA  AB AC AC AC
=>£+£=1=>i+i=i(dpcm)
AB AC AB AC AD
1

GV: Ngb Thé Hoang_THCS Hop Buc



Bai 4: Cho A’, B’, C’ nam trén céac canh BC, AC, AB cia AABC,
AM  AB' AC

A'M  CB' BC'

biét AA’, BB’, CC’ dong quy tai M, CMR:

HD:

Qua A v& duong théng song song vai BC
cat BB’ tai D va cat CC’ tai E, Khi do:

AAME c6 AE//A'C = oM _ AE gy
AM  AC

AAMD c6 AD//A'B => M _ AD o)
AM A'B

Tur (2) va (2) ta co:
AM AE AD AD+AE DE *)
A'M A'C A'B AC+A'B BC
Chtrng minh tuong ty ta cling co:

AB' AD

AABD c6 AD//BC => @)
B'C BC

AC'E c6: AE//BC = AC _ AE
C'B_ BC

Tir (3)va (4) tace: 2o, AC_AD AE_DE (%)

BC BC' BC BC BC
AM _DE_AB' AC
Tir (%) va (¥%) => d
FIVa )= o T 8e “Be se dpem)

Bai 5: Cho AABC, M la diém tly y nam trong tam giac cac duong thang AM, BM, CM lan luot cic cac
canh BC, AC, AB tai A’, B>, C’, CMR:
AM  BM  CM

=2
AA' BB' CC'
A
HD:
Toe A,Mvé AH,MK L BC => AH//MK
AA'AH co- AM MK _MKBC _ Syisc
A'A AH AH.BC S,
c
Mat khéc: AM _AA= '?\M =1- A'IVl = Suec
A'A - AA A'A S, B’
_ AM _1_ SMBC
AlA SABC
Chung minh tuong ty:
BM Sy CM 1 Syas
= —_ = —_ -

BB’ S hec ‘cC’ S hec B H K A c
Cong theo Vé ta dugc dpem
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Bai 6: Cho AABC, M 1a diém tly y nam trong tam giac, duong thang di qua M va trong tam G cua tam
MA'Jr MB'Jr MC'_3

iac cit BC, CA, AB lan luot tai A’, B, C’, CMR : =
glac Ca an ot GA' GB' GC'

HD:

Goi AM cit BC tai A1, Tir M v& dwong thang song song véi Al cit BC tai D,
vai I 1a trung diém BC
A'M _MD

AGI c6: MD/ /Gl =AM _ MD 1) A
AG Gl
ANLAL ¢6 MD //GI = 2 _MD _MD ) _361) (2
AA Al 30
Tir (1) va (2) ta co: M _ SAIM
AG  AA

Chirng minh tuong ty ta co:

AI

MB' 3.BIM MC' 3CIM _
GB' BIB 'GC' CIC

VT =3(AIM BIM +ClMJ

+
AlA B1B CiC

AIM N B1M N C1lM
AlA B1B CIC

ma ta co: tu bai 6 => =1=>VT =3

Bai 7: Cho AABC nhon, cac dudng cao AD, BE, CF cit nhau tai H
a, CMR: A AEF dong dang AABC A
b, H 1a giao cac duong phan giac cuia ADEF
¢, BH.BE + CH.CF =BC?
HD: N\ E
a, Taco: AAEB ~ ACFC(g.9) :>E _AB = AE _ AR

AF AC AB AC F
=> AAEF ~ AABC(c.g.c)

b, Chirng minh tuong tu ta ciing co:

ACED ~ ACBA, (c.g.c) va ABFD ~ ABCA(c.g.c) 1\ 2

=> Do AAEF ~ AABC => AEF = ABC = CED
Ma: BEF + AEF = BED +CED(=90° ) => BED = BEF => HE la phén gi4c géc E

Chung minh tuong ty FH la phan giac goc F, HD la phan giac goc D

¢, ABHD ~ ABCE (g.g) => o = 22 _. g1 BE = BD.BC (1)
BC BE
CH CD _

va ACDH ~ ACFB(g.g) => ~— —>CH.CF =CDCB 2

CB CF
Cong (1) va (2) theo vé ta dugc dpecm
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Bai 8: Cho AABC, AD la duong phan gi4c cua tam giac, CMR : AD’ = AB.AC - BD.DC
HD: A

1\ 2

Trén AD lay diém E sao cho:
AEB = ACB => AABE ~ AADC(g.9)
BE AB AE

—> => AB.AC = AD.AE (1)
DC AD AC

lai co: B )
BD DE

ABDE ~ AADC(g.g) =>—=——=>BD.DC = AD.DE 2
AD DC

E

Ly (1) - (2) theo Vé ta dugc: AB.AC —BD.DC = AD( AE — DE) = AD?

Bai 10: Cho ttr gi<c ABCD, trong d6: ABC = ADC, ABC +BCD <180°, Goi E la giao diém cta AB va
CD, CMR: AC?* =CD.CE - AB.AE

X

HD:
Trén ntra mat phang bo BE, B
N

khong chtra C vé tia Ex sao cho: BEX = ACB A
=>Excat ACtaiN=> N=B=D
Tacéh: E D C
AABC ~ AANE(g.g) = — AB AC > AB.AE = AC.AN 1)

AN AE

Tuong tw : ACAD ~ ACEN (g.g) = gﬁ gg > CD.CE = CACN @)

Lay (2) - (1) theo vé ta duoc dpcm

Bai 11: Cho HBH ABCD duong chéo I6n AC, Tu C ké CE vubng goc vai AB, CF vudng goc véi AD
CMR: Hé thic: AB.AE + AD.AF = AC?

HD: A B E
7
Vi AC la duong chéo I6n => D>90° =>H € AC, H
Ké DH L AC
=> AAHD ~ AAFC(g.9) K
AD AH _
= > AD.AF = AC.AH 1 c
AC  AF @) P
Tuong ty ké BK L AC => AAKB ~ AAEC(g.9)
F
. AB _AK L AB.AE = 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
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Bai 12: Cho AABC va 1 diém O thudc mién trong ciia tam giéc, duong thang di qua O va // véi AB cit
BCtaiD yé cat AC tai G, duong thang 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
HD: A
a, AHKO ~ AABC (g.g) = -1 = KO
AB BC G
GF OF
AGOF ~ AABC = =
(9.9) AC BC H
&n KH DE GF KO DE OF
AB BC AC BC BC BC K F

b, Ta co:

DG DC ., EH BE

= va =—,

AB BC AC BC B D E C
Khi do:

DG KF EH DC KF BE DE+EC+BD+EC+DB+DE ZBC_2

AB BC AC BC BC BC BC BC

- e p . N . NC AC

Bai 13: Cho AABC co6 duong trung tuyén BM cat tia phan giac CD tai N, CMR : ND BC =
HD:

V&DE//BM ( EeAC)

AQDE c6 NM //DE => NC _MC (*)
ND ME

AD A
AABC c6 DC la tia phan giac nén: — = AC 1)

DB BC
va AABM c6 DE//BM => AD _ AE (2)

DB EM
AC _ AE
Tu () va(2)taco: **
r()va@R)taco: - Z="c ()

NC AC MC AE ME
ND BC ME ME ME

LAy (*) - (**), ta co :

Bai 14: Cho AABC duong phén gidc AD, BE, CF, CMR: DB EC FA 1
ac duo — ===
©0 che dudng phin g DC EA FB
HD: A
AABC c6 AD la tia phan giac nén: => b8 = E
DC AC’
EC _BC FA_AC . <
Tuong ty: — =——,—
EA AB'FB BC'
Nhan theo vé ta dugc dpem
B D C
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Bai 15: Cho HBH ABCD dudng thang a di qua A 1an luot cit BD, BC, DC tai E, K, G

CMR:
a, AE2=EK EG
1 1 1
b, —=——t——
AE  AK  AG

¢, Khi a thay dbi thi tich BK.DG c6 gié tri khong d6i?

HD: .
a, AABE c6 AM //DG => AE _EB 1)
EG ED

AADE c6 AD//BK :>§=& (2)
ED EA
Ta () va@tace: 25 = EX L Ap? _ Bk EG °
EG EA

1 1 1 AE AE
b, Tu: —= =>
AE AK AG ~ AK AG

AADE c6 AD//BC—>E_ED_ AE __ED __AE_ED
EK EB AE+EK ED+EB _AK DB

(3)

BE

Tuong tw: AAEB c6 AB//DG -2 _BE_ AE __BE _ AE

Khi do- AE AE ED BE—1—>dpcm
AK AG BD BD

., BK AB KC.AB ., KC CG AD.CG
c,tac6; —=——=>BK = va = = DG =
KC CG CG AD DG KC

Nhan theo vé ta dugc => BK.DG = AB.AD khong doi

BH.CH CH AH AH BH
AB. AC BC. BA CACB

Bai 16: Cho AABC nhon, H la truc tam, CMR :

= = = => =
EG ED AE+EG BE+ED AG BD

(4)

HD:
Ta co: ABC'H ~ ABB' A(g.g) = o1 = BS
AB BB’
__BHCH BC'CH S " |
ABAC BB'.AC S, c
CH CA’
Tuong tw: ACA'H ~ ACC'B(g.g)=> —v = 2
rone (0:9)=>5c=¢cc
__CHAH _CA'AH S, 2
BCBA CC'.BA S, B

AH _AB'__ ABBH _AB'.BH _ S
AC AA'  CACB AA'.CB  S,ac
Cong (1), (2) va (3) theo vé ta duoc: dpecm

AAHB' ~ AACA'(g.9) =>
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Bai 17: Cho AABC, M la diém nam trong AABC, Goi D 1a giao diém ciia AM va BC, E 1a giao diém
cia BM va CA, F la giao diém cia CM va AB, duong thang di qua M va // voi BC cat DE, DF lan luot tai

Kval, CMR : MI=MK ’
HD: ’ ‘
Goi IK cat AB. AC Iin Iuot tai N va Q
AABD ¢6 MN //BC = AN _ MN
AB _ BD

AN _NQ __ MN _NQ

AB BC _ BD BC

AFDC ¢6 IM //DC =>4 _FM
DC_ FC

AFBC c6 NM //BC = N _ FM
BC FC

M MN IM DC
> = => =

DC BC ~MN BC

AABC c6 NQ//BC =>

@)

Nhn (1) va (2) theo vé ta dugc; -4 = DENQ 1y, DCNQBD =)
BD BC BC

Tuong tu ta cling co:

AADC c6é MQ//DC :>M_Q:A_Q va AABC c6 NQ//BC Z>E:A_Q
DC AC BC AC

Do doé: MQ = nNo (3)

DC BC
Va: AEBD c6 MK //BD => MK _EM " \e8c o6 MQ//BC = MQ _ME
BD EB BC EB

Do do: MK = MQ => MK — BD (4)
BD BC MQ BC
Nhan (3) VGi (4) ta du‘()’C: % = &Bz[) = MK = DCN—QZBD
DC BC BC
Tir (*) va (**) ta c6 Ml = MK

(**)

Bai 18: Cho A ABC, cac duong trung tuyén BM, CN cét 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 cat AC ¢ E, Goi I 1a giao diém cua
KG va DE, CMR: I 1a trung diém cua DE

HD:
Goi DK cét BG tai H, KE cit GC tai O va GK cit HO tai J

HK / /GO e . .
=> HGOK Ia hinh binh hanh
HG//KO

=> J 1a trung diém caa HO => HJ=0J

ABNG ¢6 DH //NG =21 _BH.
NG  BG

ABGC ¢6 HK //GC => Ik~ BH )
GC  BG

DH HK DH NG 1

Tu giac HGOK co: {

(1)

Tu (1) va (2) taco = => = == *

x(1)va () NG G6C “HK oc 2 U

CMTT ta c6: ACMG c6 OE //GM = 2F - 9¢ @3)
GM CG
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ACBG c6 OK //BG => 2~ = 9¢ @
GB  CG
Tu @) va@)=> 2= 9K _OF _GM _1 %)
GM GB OK GB 2
Ter(va () =20 _9F _1__ \pKE 6 OH //DE
HK OK 2

Lai 6 J 1a trung diém HO=> I 1a trung diém DE

Bai 19: Cho hinh thang ABCD (AB//CD) c6 BC=BD, Goi H Ia trung diém ctua CD, duong thing di qua H
cit AC, AD lan luot tai E va F, CMR: DBF =EBC

A B
HD: ) ) )
Goi BF cit DC tai K, BE cit DC tai I, va EF cit AB tai G
AFAB c6 DK //AB => 2K _FD (1)
AB  FA
E
AFAG c6 DH //AG =21 _FD © :
AG  FA , c
Tir (1) va (2)

DK DH DK AB
-5 )
AB  AG DH ~ AG

Tuong tu:
AEIC c6 AB//IC => & _ EC 3)
AB EA
AEHC c6 HC//AB=> 1 _EC 4)
AG EA
Tur (3) va (4) ta co: —>£= LI IC _AB (**)
AB AG HC - AG
DK IC
Tu (*) va (**) => — =——, Ma DH=HC (gt)=>DK=IC
U (%) va (**) TR (gt)=

Mat khac: BD=BC(gt)=> ABDC can=> BDK =BCI
=> ABDK = ABCI (c.g.c)=>DBK =CBI dpcm

Bai 20: Cho AABC c6 G la trong tam, mot dudng thang bat ky qua G, cit cac canh AB, AC lan luot tai

M va N, CMRﬁ AC =3 A
AM AN

HD: ]
Goi O la trung dieém cua BC,
Ké BH, CK lan lugt / MN (H,K e AO)
ABOH = ACOK (g.c.g)=>0OH =0K
AB  AH

AABH c6 MG//BH =>— =" (1)
AM  AG

AAKC co GN//KC:>£=& (2) B C
AN AG

Cong (1) va (2) theo Vé ta dugc:
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_AH AK _ AG+GH +AG+GH +HK 2AG+ZGO 3AG
"~ AG AG AG AG AG

=3

Bai 21: Cho tir giac ABCD, c6 M, N lan luot 1a trung diém cua cac duong chéo BD va AC (M # N)
duong thang MN cat AD, BC lan luot tai E va F, CMR: AE.BF=DE.CF

HD: A

Tir A ké duong thang song song véi BD cat EF tai H

Tur C ké duong thang song song véi BD cat EF tai G

AAEH c6 HA//DM :>£=ﬁ (1)
ED DM

BF BM CF CG

ACGF ¢6 CG//BM => =>—=—— (2)
CF CG BF BM
Mat khéc: ANAH =ANCG(g.c.g)=>AH =CG (3) va DM =BM
Tu (1), (2) va (3) ta co: AE :C—F => AE.BF =ED.CF
ED BF

Bai 22: Cho tam giac ABC, AD la duong trung tuyén, M 1a diém nam trén doan AD, goi E 12 giao diém
cia BM va AC, F la giao diém cua CM va AB, CMR: EF //BC

HD: A
Lay N trén tia d6i ciia tia DM sao cho MD= ND
E E
- e e s BM //NC
=> T gidc BMCN la hinh binh hanh =>
BN..MC

AABN 6 FM //BN => AF _ AM (1)

AB AN .

B

AANC c6 ME //NC = 25 - AM ) P

AC AN

AF AE
T (1) va(2)=> —=—=> EF//BC
rMva@ =g =1 N
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Bai 23: Cho ti giac ABCD, goi M, N lan luot 14 trung diém caa CD va CB, O 1a giao diém cua AM va

DN, biét OA _ 4,@ _2 , CMR: ABCD la hinh binh hanh
OM ON 3

A B

HD:

Ve duong théng di qua O va //AD cét DCtaiH

V& duong thang di qua M va // BC cat DN tai K

Vi M Ia trung diém cua DC nén K 1a trung diém DN

AMAD 6 OH //AD =M _MH _1_ DH _4
AM MD 5 DM 5

(1)

Vi %:4:>%+1:5:> OA+OM = AM :5z>%:E
oM oM oM oM AM 5

Tuong tu ta c6: ADNC c6 KM //NC, ma O—D:g:>O—D:g:>D—O:ﬂ (2
ON 3 DN 5 DK 5

Tu (1) va(2)=> OH//KM => AD//BC
Chung minh tuong tu=> AB//DC=> ABCD la hinh binh hanh

Bai 24: Cho tir gidc ABCD, ¢6 E, F lan luot Ia trung diém cua cac canh AD, BC, duong thang EF cat cac
duong thang AB, CD lan luot tai M va N, CMR: MA.NC = MB.ND

HD: |'
Tir A ké duong thang song song BC cat ME tai G

Tur D ké duong thang song song BC cat EF tai H

—> AMAG c6 BF //AG = M8 _MF _ BF
MA MG AG
ANHD ¢6 FC//HD = N¢ _ FC )
ND HD L |
Ta lai c6: AAEG =ADEH (g.c.g)=>HD=AG —

Thay vao (1) ta duoc:
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_NC_FC_BF _MB_ NC_MB
ND AG AG MA ND MA

=> MANC = MB.ND dpcm

Bai 25: Cho tam giac ABC déu, goi M, N lan luot 1a cac diém trén AB, BC sao cho BM =BN, goi G la
trong tm caa tam giac BMN, | 1a trung diém cua AN, P 1a trung diém cua MN

a/ CMR: AGPI va AGNCdong dang A

b/ CMR: IC vudng gobc vai Gl

HD:

a, Vi G la trong tdm nén GP L. MN,

Lai c6 : MA=NC=> PI :%MA:%NC va GP :%.GN /
2

Vi AABC déu => ABMN déu a\ 0
G/ ‘ .

=> M, =120° => MIP =60° => GPI =90° +60° =150° B N

Va GNB =30° =>GNC =180" —30° =150°
=> AGPI ~ AGNC(c.g.c)

b, AGIC c¢ Gl :%.GC theo cau a=> AGIC vubng tai I=>IC LGl

Bai 26: Cho tam giac ABC nhon, trén cac dudng cao BE, CF lay cac diém theo thi ty 1, K sao cho
AIC =90°, AKB =90°

a, CMR: AI=AK

b, Cho A=60°S,,. =120cm?, Tinh dién tich tam giac AEF

HD:
Al AE
a, AAIE ~ AACI(g.g)=>—="—"=>Al?= AE.AC 1
(gg) AC Al (1)

Chung minh tuong ty:

AA|K~AAKB(g.g)=>&=£=> AK? = AB.AF (2)
AB AK

Lai co

AABE ~ AACF (g.g) => ﬁ =E => AB.AF = AC.AE (3)
AC AF

Tu (1), (2) va (3) ta co:

Al% = AK? => Al = AK
B, Vi A=60°=>B, =30° => AE:%AB,Q:BOO =>:%AC

2
=> AAEF ~ AABC(c.g.c)=> Sage _ (Ej N Sper = L 120-30cm?
ABC AB 4 4

11
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Bai 27: Cho tam giac ABC vudng tai A, duong cao AH, 11a trung diém ctiia AC, F 1a hinh chiéu cua | trén
BC, trén nira mit phang bo 1a duong thang chira AC, vé tia Cx vudng goc véi AC cit IF tai E, Goi giao
cua AH, AE vaéi Bl theo thur tu tai G va K
a/ AIHE va ABHA dong dang

b, ABHIva A AHE ddng dang

¢, AE vudng gobc vai BI

HD:
a, Tacd: AAHC vubng can tai H,
K
, G
c6 Ila trung diém AC => HI =IC 2|v| \
1 B T

=> | nam trén dudng trung trec caa HC
=> IF 1a dudng trung truc

=> EH=EC=>AIHE=AICE ( c.c.C)
=> IHE = ICE=90"
Mat khac: E, =C, = A => AIHE = ABHA(g.9)

b, Theo cau a ta cd: AIHE~ ABHA y
=> A _FE s BHI =90° + AHI = AHE e
HB HA

=> ABIH ~ AAHE (c.g9.c)

¢, Gia su: AE giao véi Hl tai M => M, = M,
Trcaub=> | =E=>K =H =90° = AE L BI

Bai 28: Cho HCN ABCD, néi AC, ké DE vudng géc véi AC, goi M, N, P lan luot 14 trung diém cua BC,
AE, DE, néi MN, ND, CP, CMR:

a, AAND va ADPC dong dang

b, ND va MN vuéng gdc véi nhau A B

HD: N
a, Taco: A =D, (cung phu ADE )
AE AD

va AAED ~ ADEC(g.9)=> —=— )
(gg) DE DC M

ma AE=2. AN va DE=2. DP

> AN _AD __ AAND - ADPC (c.gc) D C
DP  DC

b, Taco: ND//:%AD:MC

=> Tur gidc NPCM la hinh binh hanh => PNM = PCM
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., | D,=C,(cmt) 0
Laico: =>DNM =N, +PNM =C, +PCM =C =90
D, = N,(sole)

= DN L NM

Bai 29: Cho tam gi4c ABC vudng tai A, dudng cao AH, Goi P va Q theo thu ty 1a trung diém cua cac
doan thiang BH, AH, CMR:

a, AABP va A ACQ dong dang

b, AP vubng géc véi CQ

HD:
a, Taco: B, =A (Phu BAH )

AH AB BH
CH AC AH

=> AAHB ~ ACHA(g.9) =>

ma AH=2. AQ, va BH= 2. BP

- AB_2BP _BP => AABP ~ ACAQ(c.g.c)
AC 2AQ AQ

b, Goi AP cit CQ tai K, Vi AABP ~ ACAQ(cmt)=> A, =C,

ma A, + KAC =90° => KAC +C, =90° => AK L KC

Bai 30: Cho AABC cén tai A, H 14 trung diém cua BC, | 1a hinh chiéu caa H trén AC va O 14 trung diém
cua HI

a, CMR: ABIC va AAOH dong dang

b, AO vubng goc véi IC

HD:
A
a, Taco: H, =C, (Cung phu IHC) (1)
1
lai c6 : AAHC ~ AHIC(g.9)=> AH _HC _AC
HI IC HC
Ma HI =2.HO,HC :%
E |
DIl
Thay vao ta duoc : AH _ BC => AH _HO (2) 1 0
2HO 2IC  BC IC , ,,
Tr (1) va (2) taco : ABIC ~ AAOH (c.g.c) B H c

b, Vi ABIC ~ AAOH (c.g.c)theo cau a nén

B,=A va D,=D,(d*)=>E=H=90"=>BI L AE

13
GV: Ngb Thé Hoang_THCS Hop Buc



GV: Ngb Thé Hoang_THCS Hop Buc

14



Bai 31: Cho AABC c¢6 ba gdc nhon, cac diém M, N theo thir tu 1a trung diém cia BC, AC, Goi H, O G
theo thir tu 12 truc tAm, tim dwdng tron ngoai tiép, trong tam AABC

a, Tim cac A ddng dang véi AAHB

b, CMR: AHAG dong dang véi AOMG
¢, 3 diém H, O, G thang hang

HD:
a, Dy doan AAHB ~ AMON (g.9),

Chang minh:
BAG = GMN (sole)

ABG =GNM (sole)

Vi MN //AB =>

Mat khac: AH//OM ( cung vudng goc BC)
=> A=M;=>A =M,
Tuong tu ta co:

BH//ON vi cung vuéng géc voi AC

=> N, =B (sole)=> N, = B, => AAHB ~ AMON (g.9)
OM _MN

b, ta c6: AAHB ~ AMON (g.g)=> oM _MN _1
AH ~ AB 2

Mt khac: MG _1_OM_GM_1y, A =M, => AAHG = AMOG(c.g.c)
AG 2 AH GA 2

¢, Vi AAHG ~ AMOG(c.g.c)=>G, =G,

Ma G, + HGM =180° => G, + HGM =180° => H,G, O thang hang

Bai 32: Cho A ABC vuéng can dinh A, BD la dwong trung tuyén, Qua A v& dudng thang vudng goc voi
BD cit BC tai E, CME: BE=2EC

HD: A
V& duong cao AH (H € BC)
A ABC vudng can nén AH la duong trung truc

=> G la trong tam => BG=2. GD D
Can chung minh GE// DC G

AABE c6 G la giao 2 duong cao -

o GE L AB B H E
=> G Ia tryc tam => =>GE//DC
AC 1 AB

ABDC c6 GE// DC => %:E:2:> BE =2EC
GD EC
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Bai 33: Cho AABC, trén AC lay 2 diém D va E sao cho AD=DE=EC, trung tuyén AM cat BD tai P va

trung tuyén CN cit BE tai Q
a, CMR: Q la trung diem cua CN
b, PQ//AC

1 3
¢, PQ==MN,PQ="DE
Q > Q A

HD :
a, Vi ND = % BE va ND//BE => QE// ND

ma E 1a trung diém DC nén Q 14 trung diém NC
b, Chirng minh tuong tu => P 1a trung diém cta AM,
Goi G la trong tdm cia AABC =>PG=AG - AP =

1

~AM
2am—Lam =1 am :>E:g—:1
3 2 6 AG 2w 4

Tuong tu @=E:> PQ//AC
GC 4

¢, Tu chitng minh

Bai 34 : Cho AABC can tai A, dudng thang vudng gdc véi BC tai B, cat dwong thang vudng goc voi AC
tai C la diem D, v& BE vudng gdc véi CD tai E, Goi M la giao cua AD va BE, vé EN vudng goc véi BD

tai N, CMR : MN//AB, M la trung diém cua BE

HD :
taco: ACHBE => oM _DE g
DA DC
. DE DN
laico: NE/BC => —=— (2)
DC DB
tfx(l)va(Z)tacé:=>%=%:> MN //AB
DA DB

Gia sir : AC cat BD tai |

Taco: C =B, =>B, +C, =90°

ma C,+1=90° => i =B, => AABI cn tai A
=> BA la duong trung truc => Al =AC

Dé& dang chiing minh duoc M 14 trung diém BE

GV: Ngb Thé Hoang_THCS Hop Buc
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Bai 35 : Cho hinh vudng ABCD, Goi M, N theo thir tu 13 cac trung diém cua cac canh AB, AD va P a

giao diém cua BN, CM

a, CMR : BN vubng goc véi CM

b, CMR: DP=DC

¢, DP cit AB tai F, CMR: F 14 trung diém caa MB

A
HD:
a, Taco: ABAN= ACBM (c.g.c)=>B,=C, ma |
C,+M, =90° => M, + B, =90° => MPB = 90° => BN L. CM N
b, Kéo dai BN cat DC tai |
=> AIBC ¢6 ND//BC:>E:E:1 1
., BC IC 2

=>[ la trung diém IC, o

I D

APIC vudng ¢6 D 1a trung diém IC => PD =PC

¢, Tu chirng minh

Bai 36: Cho AABC (AB<AC) qua trung diém M cua canh BC, ké duong thang // vi duong phan giac
goc A, duong thang nay cat duong thang AB, AC theo thur ty tai D va E, CMR: BD=CE

HD:
Gia st AK la tia phéan giac géc A

AADE can tai A=>AD = AE A

Taco: ABDM c6 AK// DM => ﬁzm,
AD KM
Mit khéc ACAK c6 ME //AK = S5 - M
AE KM
BD CE

MaBM=CM=> —=—va AD=AE=>BD=CE
AD AE

Bai 37: Cho HCN c¢6 AD = 2.DC, M alf diém trén AB, tia phan giac cia goc CDM cit BC tai E, CMR:

CM = AM+2EC

HD:
LAy N trén tia di tia CB sao cho AM= 2CM A

=> ADAM ~ ADCN (c.g.c)
Lai c6: DM=2.DN (1)

va E=ADE =EDN =>AEDN cén tai N M

=> ND=EN=EC+CN
=> AM+2. EC=2CN+2.EC=2.ND (2)

tir (1) va (2) ta co : DM = 2.DN= AM+2EC

GV: Ngb Thé Hoang_THCS Hop Buc



Bai 38: Cho hinh vuéng ABCD, goi O la giao cua hai duong chéo, lay G trén BC, H trén CD sao cho

GOH =45°, Goi M la trung diém cua AB, CMR:

a, AHOD dong dang voi AOGB

b, MG // AH

HD: A M B

a,taco: D=B=45", Mit khéc: P

0, +0, =180° —45° =135°
=0, =G,

0, +G, =180° —45° =135°

=> AHOD ~ AOGB(g.9)

O 2
b, Theo céu a, AHOD ~ AOGB(g.9)
G

-, HD _©OD . Diat MB=a, AD=2a

OB GB
=> HD.GB =0B,0D = a+/2.a\/2 = 2a%> = AD.BM

45 1
HD BM _ D H C

— =——=>ABMG ~ ADHA(c.g.c)
AD BG

=> M, =H,, ma

H, = BAH (sole)=> M, = BAH ( dong vi) => AH//MG

Bai 39: Cho HCN ABCD, tir 1 diém P thudc duong chéo AC, dung HCN AEPF (E € AB, Fe AD), CMR:
a, EF//DB ‘
b, BF va DE cat nhau tai Q nam trén AC

HD: A E B
|
a, Taco: EP//BC => Ezﬁ va
AB  AC E N
FP//DC—>2F AP _JAE_FA _er//BD
‘ AD AC AB AD
b, Goi I, O lan luot la tam cua 2 HCN
EF//DC=>E=E, D C
QD DB

QE_IE
QD DO
va E=D=>AIEQ~AODQ=>Q, =Q,

Ma 2.IE = EF, 2. DO= DB=>

Ma Q, + OQE =180° => Q, + OQE =180°=> A, Q, O thang hang=> Q nam trén AC
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A

. X . . . BC ke .
Bai 40: Cho hinh vuéng ABCD, trén BC lay E sao cho BE = 3 trén tia doi cua CD lay diém F sao cho

BC L . A , .
CF = > M la giao AEva BF, CMR: AM vuéng goc véi CM

HD:
B H Goi G la giao AM va DC,
1 T
T H la giao cia AB va CM
E YM AGAD 6 CE //AD = & _CE _2
GD AD 3
T L C L F G
:>L:g:>D—C:£:>DF:FG
GC+DC 3 GC 2
Lai c6: AB//DG=> BH _AB 2 BH-2cr-21pc-BC_ g
CF GF 3 3 32 2 3

A=C

1 E2

Khi d6: AABE = A CBH (c.g.c) => { = AM L MC

Bai 41: Cho tu giac 16i ABCD, tir 1 diém E thudc canh AD va G thudc canh AB, ta ké cac duong thang
song song véi dudng chéo AC, cac dudng thang nay cit CD, BC lan luot tai F va H

a, S0 sanh cac ti s6 cac doan thang do BD dinh ra trén EF va GH

b, CMR: EG va HF cit nhau tai | nam trén BD

HD:
a, Goi O 1a giao diém 2 duong chéo AC, BD
BD cit EF, GH lan luot tai N va M
EN_BN_NF__EN_AO
“20 BO OC _NF _OC
GM _DM _MH _GM _AQ
AO DO OC ~MH OC
EN GM (_ Aoj
~GH\ oOcC
b, Gia sir: GE cit BD tai I’

Tuong ty ta cling co:

T hai diéu trén ta co:

SLEN_IN
GM I'M
Tuong ty Gia st HF cat BD tai I': %z:—N (2) D
Theo céu a ta c06: EN _GM _EN _NF (3)
NF GH GM GH
Tur (1), (2) va (3) => %z:,—N=>IEI',hayIlégiao diém GE, HF, DB
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Bai 42: Cho hinh vuéng ABCD, trén AB lay diém M, vé& BH vuéng gdc véi CM, néi DH, vé HN vuéng
goc véi DH (N € BC)

a, CMR: ADHC va ANHB dong dang
b, CMR: AM.NB=NC.MB

A M B
1
HD:
HX
_ H, +NHC =90° :
a, Taco: H, =H
H, +NHC =90° N
lai c6: B, =M, (Phu HBM )
va M, =C,(sole) => ADHC ~ ANHB(g.9)
b, Tac6: AMBH ~ ABCH (g.g)=> v _BH |
BC CH 1
, BH_BN _ MB_BN D C

CH " DC BC " DC
ma BC=DC =>MB =NB
=> AM = NC => AM.NB=NC.MB dpcm

Bai 43: Cho hinh vudng ABCD canh a, mot duong thang d bt ky di qua C cit AB tai E va AC tai F
a, CMR tich BE.DF khong doi khi d di chuyén

2
b, CMR: o= _ A5

BF AFZ F
¢, Xac dinh vi tri cua d d¢ DF=4.BE

HD:
a, AEBC ~ ACDF(g.g)=> BE _BC . BEDF-BCCD=2
CD DF
=> BE. DF khéng ddi D C
b, Ta co:
AEBC ~ AEAF (g.9) => EB_BC _ AE_BE (1)
EA FA FA BC E
FD _DC __AE_DC A B \
AFCD ~ AFEA(g.9)=> —=— (2) q

FA AE FA FD

2
Nhan (1) va (2) theo vé ta dugc: A= - BE DC_ BE
FA2 BC DF DF

ViBC=DC

2
¢ Pé DF=4BE—>oc -1 _AE AR 1 _BE_ 1 . ge-2
DF 4 FA FA 2 BC 2 2

GV: Ngb Thé Hoang_THCS Hop Buc
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Bai 44: Cho AABC c6 AB=4cm, AC=8cm, BC=6cm, hai tia phan giac trong AD va BE cit nhau tai O,
CMR doan noi diém O vai trong tdam G cia AABC thi song song vai BC

HD:
AABC c6 AD la duong phéan giac nén:
DB_DC _DB+DC _ 6
AB AC AB+AC 12
=> DB = BC => DB =2cm

AB AB+AC
AABD c0 OB la tia phén giac nén:
%:OD OA AB _2 1)
AB BD OD BD
Goi AM la dudng trung tuyén cua AABC,

A
G la trong tdm cua AABC => AG _ =2 6
GM

Tu (1) va (2) => A—O:A—G—Z:>OG//DM
OD GM

Bai 45: Cho AABC vuong tai A, V€ ra phia ngoai tam giac d6 cac AABD vudng can ¢ B, AACF vudng
can ¢ C, Goi H 1a giao diém cua AB va CD, K la giao cua AC va BF, CMR:

a, AH=AK
b, AH? =BH.CK .
HD: A
D
B C
a, Ta co: AC//BD ( cung vudng goc voi AB)
AH _AC AH AC AH AC AB.AC
BH " BD AH+BH BD + AC AB AB+AC AB+ AC
Tuong ty:
AB // CF ( cung vudng géc vai AC)
AK AB AK AB AK AB AB.AC
= = = = =AK=——"-— (2)
KC CF AK+KC AB+ AC AC AB+AC AB+ AC
Tu (1) va (2) ta c6: AH=AK
b,taco:
AH AC
e ©)
BH BD
3 AK AB BD KC AC
=> = 4)
KC CF AC AK BD
AH KC N
Tu (3) va (4)=> BH =R => AH.AK = BH.KC , ma AH=AK=> dpcm
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Bai 46: Cho tam giac ABC nhon, Céc duong cao AD, BE, CF, Goi I, K, M, N lan Iuot 1a chan duong
vudng goéc ké tir D dén BA, BE, CF, CA, CMR: 4 diém I, K, M, N thang hang

A

HD:
Ta co:
Bl_5D_5% . xiser S
FI DC KE
Tuong tu: F N
CN _CD _CM __ uN//FE Y
NE DB MF ‘
Métkhéc:ﬁzﬂ:£:>FE//IN, :

Al AD AC
Khi d6 I, K, M, N thang hang B D C

Bai 47: Cho AABC vudng tai A, duong cao AH, E 1a diém bat ky trén AB, ké HF vudng géc voi HE (F
trén AC)

a, CMR: ABEH va A AFH dong dang

b, CMR: HE.BC=EF.AB

¢, Cho AB = 6cm, AC=8cm, dién tich AHEF =6cm?, Tinh céac canh cuia AHEF

HD: A
a, Taco: B=A va H, =H,=> ABEH ~ AAFH (g.9)
b, Theo cau a ta co:

ABEH ~ AAFH (g.9) E F
HE _BH M
HF AH
Mt khac: 2

AABH ~ ACAH (g.9) B
AB _BH
e @
AC  AH
HE AB

Tir (1) va (2) => = =B
d(Wva) = ge=2c

va A=H =90° => AHEF ~ AABC(c.g.c)=> HE_FE => HE.BC = FE.AB
AB BC
1 1 2
e = =-AB.AC =—.6.8=24cm
2 2

2
mat khac: SHi:[E) :i:l
' "S.c \BC) 24 4 BC 2

c, S

EF 1

Ma BC=10=> EF =5=> HE =3, HF =4
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Bai 48: Cho AABC vudng tai A, duong cao AD, dudng phan giac BE, gia st AD cat BE tai F, CMR:
EA FD

EC FA
A
HD:
AABD c0 BF la tia phan giac E
FD _BD
=> (1)
FA BA
AABC co BE la phan giac : =
EA AB
= ) _
EC BC B C
Ma A ADB~ ACAB (g.g) D
AB BD
= o= )
BC AB
EA FD
Tu (1), (2)va3)tacdt: —=—
(1), (2) va @) taco: =-=—

Bai 49: Cho M, N lan luot 14 trung diém cac canh AD va BC cua hinh chir nhat, E 1a diém trén tia DC, K
la giao EM va AC, CMR: MN la tia phan giac KNE

HD:

Goi H la giao KN véi DC A K °
O la giao MN végi AC
Khi d6 MO=ON . N
_Mo _oON ( KO] M 5 ?
EC “cH{ oc
=>EC=CH 1 H
E D c

=> ANEHcantaiN=> E =H

ma KNE=2H ( Géc ngoai) = 2.N, => N, = N, =>dpcm

Bai 50: Cho AABC vuong tai A, AH 1a duong cao, D, E lan luot 1a trung diém cua céc doan thang AB,
AH, duong thang vubng goc AB tai D cat CE ¢ F, CMR ABCF vubng

HD:
L4y M la giao cua DE véi AC => M la trung diém AC
taco: A
DE = 1 BH
1 TETRC o --
EM =-HC M
2 0
Mit khac : b E
FD// AC ( cung vubng goc vaoi AB) +
DE FE
e @ .
EM EC B v
Tu (1) va(2)tacod:
BH EH
R >EH //BF ,Ma EH 1 BC => BF 1. BC => ABCF vubng
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Bai 51: Cho tam gi4c ABC (AB<AC), D va E lan luot trén c4c canh Ab va AC sao cho BD=CE

AB KE
Goi K 1a giao diém cua DE va BC, CMR: — = ——

AC KD

A
HD: .
Tu E vé EF// AB (F nam trén BC)
AKBD c6 EF//BD => = = 1= 1)
KD BD
tuong tu ta c6: AABC c6 EF // AB
FE _CE__AB_FE_FE D

=> = — == — (2) E

AB CA AC CE BD
Tu (1) va (2) => dpem

Bai 52: Cho AABC nhon, AD la duong cao, H 1a diém trén doan AD, Goi E 1a giao diém cua BH va AC,
F la giao diém cua CH va AB,
CMR: DA la tia phan giac cuia EDF

Qua H v& dwong thang // BC cat AB tai M,
Cat DF tai N, DE tai I, AC tai K

=>NI//BC, AD L BC =>DH L NI

Xét cic AFDC, AFBC, AEBC, AEBD, AABD, AADC, AABC tac :
NH FH MH FH NH MH HI EH HK EH

DC_ EC' BC FEC' DC BC ' BD EB’' BC EB

HI HK MH AH HK AH MK _AH
BD BC' BD AD' DC AD' BC AD

MH _HK MK NH HK MH MH HI HK

BD ~DC BC CD BC BD BC BD DC

=>NH = HI => ANDI ¢6 HD vira 1a duong cao vira 1a dudng trung tuyén nén=> ANDI can
Vay DH la tia phéan giac
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Bai 53 : Cho AABC c6 AD la duong trung tuyén, Trong tam la diém G, mot duong thang di qua G cat

cac canh AB, AC lan luot tai cac diém E, va F, CMR : E C—F =1
AE  AF
HD :
A
Ké BM// EF, CN//EF
Khidotaco:
BE_GN CF_GN _ BE CF_GM+GN F
AE AG'AF AG AE AF AG
E M
_GD+DN+GD-MD _2GD _ AG _
AG AG AG B D ' C

Bai 54 : Cho hinh thang ABCD, déy 16n CD va O 1a giao diém cia hai dudng chéo, duong thang qua B
va //AD cat AC tai E, duong thang qua C //AD cat BD tai F, CMR :

a, OA* =OC.OE

b, OD* = OB.OF

HD :
a, Taco: AB//ICD => OA_0B 1) F
OC OD

BE //AD = 2E - OB ()
OA OD

OA _OE _

oC OA

b, AD//FC = 22 _OA 3) ©
OF OC

—>0D? = OBOF o c

T (1), (2) => =>0A? =0E.OC

OB _0D
OD " OF

GV: Ngb Thé Hoang_THCS Hop Buc
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Bai 55 : Cho AABC, Ly E trén BC sao cho EC=2.BE, Lay diém F trén AB sao cho AF=2BF
a, CMR : EF//AC va EF =%AC

b, Goi I 1a giao diém cua AE va CF, CMR: E:E 1

AE CF 4
¢, Thay diéu kién EC=2BE va AF=2.BF bang diéu kién AE, CF thw tu 12 hai tia phan giac caa goc
Ava C cua AABC thi AABC can co diéu kién gi dé EF //BC

HD:
a, Taco: ﬁzﬁ 1 >EF //AC, Do d6:
EC FA 2 A
EF BE 1 EF_EAC
AC BC 3 3
b Vi EF//AC—> 2 F_EF 1 _EE_1F_1
IA.IC AC 3 AE CF 4
¢, EF//AC khi E€ - FA 1) -
EB FB
Ma AE la tia phan giac géc A => EC_AC (2)
EB AB 5 c
FA AC E
CF la tiaphan giacgéc C => —=—— 3
p glacg B BC (3)

Tu (1), (2) va (3)=> AC :A—C => AB=BC => AABC can tai B
AB BC

Bai 56 : Cho AABC, ké tia phén gidc AD, trén tia d6i cua tia BA, lay diém E sao cho BE=BD va trén tia
doi cua tia CA, lay diém F sao cho CF=CD
a, CMR : EF //BC

b, CMR : ED la tia phan giac géc BEF, FD la tia phan giac géc CFE

HD : A
a, Vi AD la tia phan giac goc A nén: s8b_A8
DC AC
Theo gt ta lai c6: BD=BE, DC= CF
> BE_AB_ E CF_ >EF //BC

CF “AC AB AC

b, ABDE can=> E =D,,
ma D, =E,(sole)=>E, =E,

vay ED la tia phan giac géc BEF

Chirng minh tuong tu cho FD la tia phan giac géc CFE

26

GV: Ngb Thé Hoang_THCS Hop Buc



Bai 57 : Cho AABC vudng tai A, ké duong cao AH, Goi D va E theo thir ty 1a cac diém ddi xang véi H
gua AB va AC
a, CMR : Twr gidc BCED la hinh thang

2
b, CMR: BD.CE :(%j
¢, Cho AB =3cm, AC= 4cm, Tinh DE va Dién tich ADHE

HD: E
a, D& dang chimg minh 3 diém D, A, E thang hang va
BD L DE,CE L. DE =>BD..EC

Vay BCED la hinh thang A
b, AADB ~ ACEA=> 22 — A& __ Ap AE - DBCE
7 AD CE
A la trung diém DE
2 D
nén AD = AE = % DE => DB.CE = (%}
¢, Theo dinh Iy Pi ta go thi : B H c
BC? = AB? + AC? =3 +4* =25=>BC =5
=> S, = %.AB.AC = % BC.AH
> AH = ABAC 5 4 Vi DE=2.AH=> DE=48
2
AABC ~ AHDE => E=4’—8=>SH£=(‘LBJ MA S, ==34=6=>S,,,
BC 5 S L5 2

Bai 58: Cho HCN ABCD, Trén tia déi cua tia AD ldy diém F sao cho AF =AB, Trén tia d6i cua tia AB
lay diém E sao cho AE=AD, Goi N la giao diém FC véi AB va M la giao diém EC va AD
CMR: MD=BN

HD:
ta co: F
ANBC ~ ACDF = \B _ BC

CD DF
NB B CD NB DC.BC

=>—=—==>NB=———— 1) +
BC DF AB+ AD T
AMDC ~ ACBE > MD _ D€
CB BE E A ) N B
T L l_
_» Mp=2CBC o) T
AB + AD M

Tir (1) va (2) => NB= MD

27
GV: Ngb Thé Hoang_THCS Hop Buc



Bai 59: Cho AABC vuong tai A, duong cao AH, | 1a trung diém AC, F 12 hinh chiéu cua I trén BC,
Trén ntra mat phang bo 1a duong thang chira AC vé tia Cx vudng goc AC cat IF tai E, Goi giao diem AH,

AE vai Bl theo thir tu |a G, K, CMR:
a, AIHE~ ABHA
b, ABHI~ AAHE
¢, AE vudng gobc vai BI

HD:

a, Chirng minh AIHE ~ ABHA
HI =1C —EAC

Ta co: ~ 7 2 7 =>IFlatrung truc HC
IF L HC

EelF =EC=EH = AIHE :AICE(C.C.C)

= IHE=ICE=90" (1)

ta lai c6 : BHA=ACH ( Cung phugoéc A)

=> BAH = IEH )

Tir (1) va (2) => AIHE ~ ABHA(g.9)

IH EH IH BH

b, Tur cau a, AIHE ~ ABHA=> = => =
BH AH EH AH

Ma IHE =BHA=90° => IHE + AHI = BHA+ AHI => AHE = BHI => ABHI ~ AAHE(c.g.c)

¢, Vi ABHI ~ AAHE = IBH = EAH = GBH =GAK
GBH = GAK (cmt)

Xét AAKG, ABHG c6
AGK =BGH (cmt)

=> AKG = BHG =90° => AK 1 GK tai K=> AE 1 BI

Bai 60 : Cho HCN ABCD (AB<BC), ké DE L AC, Goi M, N, P theo thir ty 14 trung diém ciia BC, AE,

DE
a, Tu giac MNPC 1a hinh gi ?
b, CMR: MN L ND
¢, CMR : NA.PC=ND.PD

d, Khi ABCD la hinh vudng hay xac dinh hinh dang cia AMND

e, Tinh dién tich cia HCN ABCD biét duong chéo I1a 4cm va gdc nhon tao boi hai dudng chéo 14

30°

HD:
a, Taco:
MNPC Ia hinh binh hanh vi NP // MC ( do cung // AD)
va NP=MC =£BC =1AD
2 2
b, Goi F 14 trung diém AD
=> NF la duong trung binh => NF //ED
Ma DE L AC=>NF L AC
=> ANFC vuéng c6 | 1a trung tuyén

1 1 A

=> NI :ECF :EMDZ> AMND vuéng tai N
=> MN L ND
c, AAND~ADPC(g.g):>ﬂ:E
DP CP
d, ABCD la hinh vuéng thi ANMD la vuéng can tai N

=> AN.CP =ND.PD

GV: Ngb Thé Hoang_THCS Hop Buc
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e, Dién tich ABCD bang 4cm 2
Bai 61 : Cho hinh vuéng ABCD c6 canh a, Goi I 14 trung diém AB, Trén tia dbi cua tia CD dit diém M
sao cho CM=a, Trén tia d6i cua tia CB dit diém N sao cho CN =2a, trén tia d6i cua tia DC dat diém P sao
cho DP =2a, trén tia ddi cua tia AD dat Q sao cho AQ=3a, Goi E,F, R lan luot 12 trung diém PN, QM, PQ,
Goi S 1a giao diém QM va PN

a, CMR : AAID ~ ADPQ

b, AMPQ la tam giac gi ? Tt giac MNPQ la ta giac gi ? 0
¢, CMR : 4 diém E, D, |, F thang hang

d, CMR: I 1a trung diém NQ

e, CMR: 3 dudng thang SR, QN, CD déng quy

R F
HD:
a, AAID ~ ADPQ(c.g.c)
b, AMPQ can tai Q P D/ O
(vi QD vira la duong cao, vira 1a dudng trung tuyén)
=> Tir gic MNPQ 12 hinh thang E
¢, AAID ~ ADPQ => ADI = DQP => DI //PQ (1)
EF la duong trung binh caa hinh thang MNPQ N
=> EF//PQ (2)
DF la duong trung binh cia AMPQ
=> DF// PQ (3)

T (1), (2) va (3) =>E, D, I, F thiang hang
d, Do AQ =BN va AQ // BN
Nén AQBN la hinh binh hanh,

=> AB va QN cit nhau ¢ trung diém ciia mi duong ma I 1a trung diém cua AB
=> [ 1a trung diém QN

e, Theo cmt ta c6: MNPQ Ia hinh thang, Goi O 1a giao diém MP va NQ
Ta lai 6 NP giao MQ tai S => S, O, R thang hang
=> SR, Qn, CD dong quy tai O

Bai 62: Cho HBH ABCD, mot dudng thang d quay quanh A, cat BC, CD lan luot tai E va F, CMR: tich
BE.DF khong doi

HD: q , A | B
Tu F vé duong thang song song véi AD cat AB tai |

AABE ¢6 IF //BE = A _ 1F
AB  BE

=> Al.BE = AB.IF => DF.BE = AB.AD ( khang dbi)
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Bai 63: Cho AABC (AB<AC) trén AC lay diém D sao cho CD = AB, Goi M, N lan luot Ia trung diém

cua AD, BC: CMR: CMN :%.BAC

A

HD: ,
Ve tia phan giac goc A cat BC tai E M
Lay F doi xtrng voi E qua N D

AE 14 tia phén gide => o = E¢

AB AC’
. [BE=FC
Ma

AB=CD

CF CE __CF CD_

-2 2= 5= _*Z _SDF//AE
DC AC CE CA B E N F

@

=> ADFE la hinh thang ¢6 MN 1a duong trung binh => CMN = A = %.BAC

. . o X S OB
Bai 64 : Cho Tt gidc ABCD, O la giao diém cia AC va BD, CMR : =28 =—
S, OD

HD :

BH L AC
Ve =>BH //DK
DK L AC

tacod:

1 K 0
~ BH.AC A . C
R ] H

SABC _

Sio Lpkac DK
2

Mt khac AOBH ~ AODK (g.g)=> ot = 28

bk oo @

Tu (1) va (2) => dpcm
D
Bai 65 : Cho hinh thang ABCD (AB//CD), C6 AB=a, CD=b, M, N trén cac canh AD va BC sao cho

MN//CD va m:M ,cmr: MN = a+m.b
MD m+1

HD :
Qua M v& duong thang song song véi BC cit AB, CD lan luot tai N va |
Khi @6 MNCI 1a hinh binh hanh
=>DI=b-MN

Tuong tw : NA=MN -a N

A
Xét AMDI c6 DI //AN \/
MD Dl b—-MN
=>mb-m.MN =MN —-a

= MN+mMN =mb+a

— MN = a+m1b dpem
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Bai 66 : Cho AABC nhon, cac duong cao AD, BE cit nhau tai H, duong thang vuéng goc véi AB tai A
cat BE 6 K, CMR : AEAK ~ AECH

HD : ) A
Vi AD cat BE tai H=> H la truc tam K
=>CH LAB=>CH//AK
A =C, => AEAK ~ AECH (g.g)
H
B D C

Bai 67: Chiring minh rang A ABC vudng néu cac duong phan giac BD va CE cat nhau tai | théa méan:
Bl CI 1

BD'CE 2
HD: A
Noi Al=> Al la tia phan giac goc A
AABD c0 Al la tia phan giac D
BI AB BI AB Bl
ID AD ID+BlI AB+AD BD
Mitkhac: 20 - A8 . __AD ____AB |
DC BC AD+DC AB+BC
_ AD _~ AB o AD = AB.AC BAT C
AC AB+BC AB+BC
Thay vao (1) ta duogc :
Bl _ AB _ AB+BC
BD AB + AB.AC AB+BC +CA
AB+BC
Cl AC +BC ... Bl CI 1
Tuongty: —=———-— VOiQt —.—=—
CE AB+BC+CA BD CE 2

=> 2(AB+ BC)(AC+ BC)=(AB+ BC +CA)2 => AB® + AC* =BC?
Vay AABC vubng tai A

Bai 68 : Cho hinh thoi ABCD c6 A=60°, P 1a 1 diém thudc canh AB, N 1a giao diém cua hai duong
thang AD va CP
a, CMR : AB? =BP.DN D

b, Goi M la giao diém cua Bn va DP, Tinh BMD =?
¢, CMR : PAPB =PD.PM
HD :
a, Tacod
APBC ~ ACDN =>CD.BC = BP.DN P C
Do AB =BC=CD=> AB? = BP.DN N
b, Ta chimg minh dugc BMD = 60°

¢, APAD ~ APMB _PA_PM M
PD PB
=> PAPB = PD.PM dpcm.
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Bai 69: Cho A ABC nhon c6 AB=AC, va hai duong cao AD va BE cit nhau tai H, CH cat DE tai |
a) CMR: AHIE~ ADIC
\ 2 . .- 0 IH FH
b) DPuong thang di qua E song song véi BC cat CH 6 F, CMR : c = C va FFe AB
Bai 70: Cho hinh chit nhat ABCD c6 tam O, AB=6cm, BC=8cm, Ké AE vudng goc véi BD, Tia AE cit
BC tai F
a) Tinh BD, AE, BE, BF va dién tich A BE
b) CMR: CD.AB=BE.BD=BF.BC
¢) Ké EH vudng goc vaoi AB, EK vubng goc vai AD, CMR: AE=HK va AH.AB=AK.AD
d) TiaKH cat DB ¢ T, CM AC vuéng géc véi HK va TH.TK=TD.TB
HD:

a) Xét AADBva ABAFco:
DAB = ABF =90°
ADB = BAF
ADB+ ABD =90° , BAF + FAD = BAD =90°=>A ADB ~ A BAF (g.g) =>
A—D=A—B=>§=i=>BF=4,5cm
BA BF 6 BF
Xét A ABD vuong tai A: BD =\ AB* + AD* =6 +8* = 10cm
Xét A ABF vudng tai B: c6 BE 1L AF

1 1 1 1 11

= + => =—+ => BE =3,6cm

BE* AB* BF* BE* 6° 4,5
Chimg minh tuong tu: AABE ~ AAFB =>
AB_AE_BE__ 6 _AE_36
AF AB FB AF 6 4,5

. 1 1 1 4.8) =4 2
Va SABEF_EBE.EF—5.3,6.(AF—AE)—5.3,6.(7,5— .8) =4.,86cm

= AFE =4,8cm,AF =7,5¢cm

b) A ABD vudng tai A c6 AE vudng géc véi BD tai E=> AB’ = BE.BD => AB.CD = BE.BD

Vi (AB=CD)

C6: BF.BC=4,5.8=36=AB? =>AB.CD=BF.BC=BE.BD( dpcm)

¢) Tacd: HAK = AKE = AHE =90’ (1)

Ma: AKE + KEH + EHA + HAK =360° => KEH =90° (2)

Tu (1) va (2) => AHEK Ia hinh chit nhat=> AE=HK

Xét A AKH vudng vag A HEA vubng co:

AK=HE

AH canh chung

=> A AKH= A HEA (Hai canh goc vuéng)=> AKH = AEH
VIiEH 1 AB,BC_L AB=>EH //BC=>AEH = AFB

Ma AFB=ABD (Cung phu BDC )=> AKH = ABD
Xét AHAK va A BAD co:

Goc A chung

AKH = ABD
AH

AK
=>AHAK ~ ADAB (g.9)=> —=——=>AH.AB=AD.AK (&
9= =" (dpem)

d) Taco: AKH =ABD(cmt) (3)

Xét A BDA vuong va A CAD vuong co:
AD canh chung
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AB=DC
=>A BDA=A CAD => ABD = ACD (4)
Tur (3) va (4) ta dugc: AKH = ACD
Ma CAD + ACD = 90" => AKH +CAD = 90"
Goi M la giao diém cua HK va AC.
A AMK c6: AKH +CAD =90° => AMK =90° => AC | HK
Ta c6: THB = AHK ( dbi dinh)
AHK = ADB(AHAK = AADB) =>THB=ADB hay THB=KDT
Xét A THB va A TDK co:
Goéc T chung
TH TB

THB = KDT => ATHB ~ ATDK (g.g) =>——=——=>TH.TK =TD.TB ( dpcm)
D TK

Bai 71: Cho A ABC nhon c6 cac duong cao AD< BE, CF cit nhau tai H
a) CMR: ABDH ~ ABEC suy ra BH.BE+CH.CF=BC?
b) Chting minh H cach déu ba canh cau A DEF
¢) Tinh tong: HD  HE  HF
AD BE CF
d) Trén cac doan thang HB, HC ly cac diém M, N tiy ¥ sao cho HM= CN. CMR duong trung truc
ctia MN luén di qua 1 diém cé dinh.

Bai 72: Cho A ABC c0 ba gdc nhon, cac duong cao BD, CE cat nhau tai H
a) CMR: A ABD va A ACE dong dang
b) CMR: BH.HD=QH.HE
c) Noi D véi E, Biet BC=a, AB=AC=b, Tinh DE theo ava b
HD:
a) Xét A ABDva A ACE
Cé A lagbc chung
ABD = AEC =90’
=>AABD ~ AACE(g.g)
b) Xét ABHE va ACHD c6:

BHE =CHD (dbi dinh)
BEH = CDH =90’

=> ABHE ~ ACDH(g.g) => HB _HE _ | BH HD = CH HE
CH HD
¢) Khi AB=AC=b, thi A ABC cn tai A=> DE//BC = 2E - AP _ pp_ ADBC
BC AC AC
Goi giao diém cia AHvaBC la F
2
-~ AF L BC,FB=FC=2 | > ADBC ~ AFAC = 2€ _BC _ pc BELC @
2 FC AC AC  2b

2
a

AD.BC (AC-DC).BC [b_zbj“ a(2p’-a’)

AC AC b 2b*

=> DFE =

Bai 73: Tir ba dinh A, B, C ciia A ABC ta v& ba duong thang song song véi nhau, Ching lan lugt cat BC
va cac duong thang CA, AB tai D, E, F, CHing minh rang:
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1 1 1
8) — = —+——
AD BE CF

b) Saper = 28 sanc

HD:
a) Theo hé qua cua dinh li ta let ta c6:
AD CD AD _BD
BE CE'CF CB
AD N AD _ CD N BD
BE CF CB CB

, Cong tirng Vé ta duoc:

=1, chi hai vé& cho AD ta duoc:

IR S

AD BE CF

b) Tu AD//BE//CF, 1ap luan chirng minh duoc:
Sape = SADB’SADF = SADC’SAEF = SACB

Suy ra Sor TS uor TS er +SADC+SACB =>SDEF=2.S

=S.08 ABC

Bai 74: Cho A ABC vudng can tai A, CM la duong trung tuyén (M nam trén AB), Tir A vé& duong thang
A~ s - 4 . 14 BH
vuong goc véi MC cat BC ¢ H, Tinh ti so e

HD:
Gia sir: AH cat MC tai |
Goi trung diém cua BH 1a K thi MK//AH
Dé thay ba tam giac vudng A AMC, A IAC, A IMA dong dang ma AC=2. AM
Nén IC=2. IA=4. IM
HK IM | _BH 2HK 1 _HB 1

Suyra; —=—=—=>-—="""=—=>"—=
HC IC 4 HC HC 2 HC 2

Bai 75: Cho hinh thang (AD//BC). Mot diém M di dong trén duong chéo AC, Chiing minh :
MB.AC < MC.AB+ MA.BC
HD:

Ké Cx // AB cat tia BM tai P => AB.MC = MA.CP

Ta co: MC.AB+MA.BC = MA.CP + MA.BC = MA(CP + BC) > MA.BP

Ta lai c6: MB.AC = BP.AM

Vay MB.AC < MC.AB+MA.BC
Bai 76: Cho A ABC déu, Goi M 1a trung diém cau BC, Dyng goc xMy =60° , quay quanh diém M sao
cho hai canh Mx, My luén cat canh AB va AC lan luot tai D va E, CMR:

2
a) BD.CE=3C

b) DM, EM lan luot Ia tia phan gidc goc: BDE,CED
¢) Chuvi A ADE khong dbi
HD:
a) Trong A BDM, tact: D, =120° - M,
Vi M, =60 =>M,=120°-M, =>D =M,
Ta chtng minh duoc: A BMD va A CEM dong dang

BD _CM _ gpcE=-BMCM (1)
BM  CE
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2
Vi BM:CM:B—ZC =>BD.CE = BC

BD MD R R ., BD MD
b) Tu(l)suyra: —=——,MaBM=CM néntacd: —=——
CM EM BM EM

Ta chung minh duoc: ABMD ~AMED => D, =D, . do d6: DM la phan gidc BDE
Chirng minh tuong ty ta c6: EM 1a phén giac géc CED
b) Goi H, I, K I hinh chiéu caa M trén AB, DE, AC,
Chang minh DH=DI, EI=EK
Tinh chu vi A ADE bang 2. AH khéng doi
Bai 77: Cho hinh thang ABCD c6 AB//CD va AB<CD, Qua A v& duong thang AK//BC (K € CD) , Qua

B v& duong thang BI//AD (I CD) , Bl cit AC & F, AK cét BD & E, CMR:

a) EF//AB
b) AB*=CD.EF
HD:
AE AB
a) A AEB~ AKED (g.9) => —=—
) (9.9) K KD
A AFB~ A CFI (g.9) :>A—F:£,M3KD:CI (=CD - AB)
FC (I
AE AL ERIIKC=>EF//AB
EK FC

Bai 78: Cho hinh thang ABCD (AB//CD) Goi O 1a giao diém cua AC va BD va I 1a giao diém caa AD
v6i BC, Goi M va N 1a trung diém caa AB va CD

a) CMR: OA + OB _ IA+IB

OC+0D IC+ID

b) Chuing to rang: I, M, O, N thang hang

¢) Giasir 34B=CD va dién tich hinh thang ABCD bang a. Hay tinh dién tich cua ti giac IAOB
theo a
HD :

OA OB AB _OA+OB
OC OD CD OC+0OD
AlAB~ AIDC=>A_ 1B _AB_IA+]D
ID IC CD IC+ID
OA+OB IA+1IB
OC+0D IC+ID
) OA _AB__ OA _AM
OC CD ~OC NC
=> AOM = CON => M, O, N thang hang
A B _IA

_—:>—:£ val la goc chung =>A IAM ~ A IDN=> |, M, N thiang hang
ID CD IC DN

=> AMI = DNI , Vay |, M, O, N thang hang

a) A OAB~ AOCD =>

va BAC=ACD =>A0AM~ AQOCN

c) vifB_B 1 _ S _1_ Siw 1 Sies 1 _ 1
OD CD 3  S,, 3 Sup+Sis 3+1 SABD 4 AOB 4 ARD
Lai C(): —SABD = £ = 1 = SABD = 1 => SABD = l => S = lS =9 = iS
' Spe CD 3 S, 48, 3+1 S, 4 AP 474D A8 16 AP
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S 1 S 1 S 1 1
S TS s T s T8 S Ty S
cp 1cp ~ 1B ABCD
1 1 3 3a
Sioc =S+ Sa0s = gSABCD + ESABCD = E ABCD — E

Bai 79: Cho hinh binh hanh ABCD c6 duong chéo AC I6n hon duong chéo BD, Goi E, F lan luot 12 hinh
chiéu ciaa B va D xuong duong thang AC, Goi H va K lan luot 1a hinh chiéu caa C xuong AB va AD
a) Tu giac BEDF la hinh gi?
b) CMR: CHCD=CB.CK
¢) Chiing minh ring: AB.AH + AD.AK = AC®
HD:
a) Tac6: BE L AC,DF 1. AC=>BE//DF
Dé& thiy A BEO=A DFO (g.c.g) => BE=DF
Suy ra BEDF la hinh hinh hanh

b) Taco: ABC =ADC => HBC = KDC =>ACBH ~ A CDK (g.9)

= — CH _CK _ >CH.CD=CK.CB
CB CD

c) Chang minh: AAFD ~ A AKC (g.9)

= — AF _AK _ > AD.AK = AF.AC
AD AC

Lai c6: A CFD~ A AHC (g.9)

:>g:ﬂ Ma CD = AB => CF_ad_ > AB.AH =CF.AC
CD AC’ AB  AC

=> AB.AH + AB.AH = CF.AC + AF.AC = (CF + AF) AC =AC?
Bai 80: Cho A ABC c6 BAC =120° , Céc phan giéc trong lan luot 1a AD, BE, CF

a) CHung minh rang: L:LJF !
AD AB AC
b) Tinh FDE
HD:
. . , 5 AB DB DK AB-AD
a) Tu B ké BK//AC, cat AD tai K, taco: A ABK déu, do6 do: = = =
AC DC DA AD
1 1 1
=> ABAD = AC(AB—AD)=> —=—+—
AD AB AC
. . ] BC.AB
b) Ap dung tinh chat duong phan giac: ta cé: BD = ———
) Ap dung at duong phan g B1AC
R AB.A DA A EA
Tucaua=> AD = ¢ => _ , Nén DE la phan gidc BDA
AB+ AC DB CB EB
Chting minh twong tu DF 12 phan giac ADC , tir d6 suy ra : BDA =90’
.. A R £ .2 R AM 1 AN 2 . R
Bai 81: Cho A ABC, trén cac canh AB va AC lay cac diém M va N sao cho: B = 3 AC = 3 GoiDla

giao diém ctia Bn va Cm, E 1a giao diém ciia MN va BC
a) Tinh LB
EC

b) Tinh ti s6 dién tich t&r giac AMDN va A ABC
HD:
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a) Ké CK //AB cit ME tai K

CK 1 CK 1 EC 1 EB
Chungminh —=—=>—=—<=>—=—=>—
AM 2 BM 4 EB 4 EC
: 1 2
b) Chimg minh dugc: S, =§SABC =8,y =§.SABC
T M ké MF// AC cét BN tai F
MF 2 MF 4 MD 4 MD 4
Ta ching minh duoC: —=—=>—— ,Tudosuyra: —=—=>——=—
AN 3 CN 3 DC 3 c 7
N , 4 41 4
Ta cling co: S, = 7SMNC = 7 §SABC = gSABC

4 2 2

=> S supn = g ABC +§ ABC — ; ABC

Bai 82: Cho hinh thoi ABCD, C6 BAD =120° , Goi M 1a 1 diém nam trén canh AB, Hia duong thang
DM va BC cit nhau tai N, CM cit AN tai E, chang minh rang:

a) AAMD va A CDN dong dang va AC* = AM.CN

b) A AME va A CMB dong dang
HD:

a) Xét AAMD va A CDN cé:

AMD =CDN (' so le trong)
ADM =CND (so le trong) => A AMD ~ A CDN (g.g)
=> AM.CN = AD.CD , Vi BAD =120 => CAD =60° => AACD déu=> AD=CD=AC
=> AM.CN = AC®
AM AC
AC " CN
Chting minh MAC = ACn = 60° = AMAC ~ ACAN => ACM = CNA
Ma ACM + ECN =60° => CNA+ ECN = 60" => AEC =60’
Xét A AME va A CMB co:
AME = BMC ( dbi dinh)
AEM = MBC = 60° => AAME ~ ACMB(g.g)
Bai 83: Cho A ABC vuodng tai A, duong cao AH, Cho biét AB=15cm va AC =20cm
a) Chang minh rang: AB.BC = AB.AC , Tinh BC va AH
b) Ké HM 1 AB,HN 1 AC , Chung minh ring A AMN va A ACB ddng dang
¢) Trung tuyén AK cua A ABC cat MN tai I, Tinh dién tich A AMI

b) Vi AM.CN = AC* =

HD:
a) Tac6: AABH ~ ACBH => A—B AH > AH.BC = AB.AC
BC AC
Tudoétacod: AH = AB.AC =12cm

b) Chung minh A ACB ~ A HCA, A HCA ~ ANHA
ANHA=A AMN=>A AMN ~ A ACB

c) Taco: N,=B ( AAKC can tai K)
Va A =C, ma B+C=90"=>N,+A =90
=>A AIN vudng can tai I, va ANHA ~ A ACB (cmt)

_, NH NH _AH o NH = AC.AH —~9.6cm
AC  BC BC
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=>AM=NH=9,6cm

Va AIMA- AAMN=>A IMA ~ AACB=> AM _IM _ Al _9,6 __,, 192 ,, _144
e AcAn® 15 25

=> S 121192 144 13824
2 2725725 625
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