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BAI 4: PHAN I: PUONG TRUNG BINH CUA TAM GIAC

I.TOM TAT LY THUYET

1. Pinh nghia: Puong trung binh ciia tam giac 1a doan thang ndi trung diém hai canh cia tam giéc.
2. Cac dinh ly

Pinh Iy 1: Puong thang di qua trung diém mat canh cua tam giac va song song véi canh

thi hai thi di qua trung diém cua canh thir ba

AABC, AM =MB,MN /BC = AN =NC

Pinh Iy 2: Buong trung binh cua tam giac thi song song véi canh thir ba va bang nira canh

MN // BC; MN :%BC

I1. BAl TAP AP DUNG

Bai 1: Cho tam giac ABC, diém D thudc canh AC sao cho AD = % DC. Goi M 1a trung diém cua
BC, I 14 giao diém caa BD va AM. CMR: Al = IM

HD:

B M C
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Goi E 14 trung diém cua DC.

Vi ABDC c6 BM = MC, DE = EC.

Nén BD // ME = DI /| EM

Do AAME c6 AD = DE, DI/ EM

Nén Al = IM
Bai 2 : Cho tam giac ABC. Goi M,N,P theo thir tu trung diém céc canh AB,AC,BC. Tinh chu vi
cua tam giac MNP, biét AB = 8cm,AC =10cm,BC = 12cm.
HD:

Hoc sinh tu v€ hinh
Tam giac ABC c6 AM = MB, AN = NC nén MN la duong trung binh. Suy ra :
BC 12

MN 6(cm
5 -5 (cm)

MP:£:E=5(cm).
2 2

NP=%=§:4(cm).

Vay chu vi tam giac MNP bang : 6 + 5+ 4 = 15(cm ).
Bai 3: Cho tam giac ABC, trung tuyén AM. Trén canh AB, lay hai diém D, E sao cho AD = DE = EB.
Goi I 1a giao diém caa AM véi CD. Chitng minh: Al = [M.
HD:

ABDC c6 EM la duong trung binh nén EM//DC hay EM//DI.
AAEM c6 DI//EM va D 14 trung diém AE nén I 13 trung diém AM.

Bai 4: Cho tam giac ABC va hai dudng trung tuyén BD, CE cit nhau tai G. Goi M, N lan luot 1 trung
diém ctia BG, CG. Chirng minh tir giic MNDE c6 cac cap canh ddi song song va bang nhau.
HD:

Hoc sinh tu vé& hinh
AABC c6 DE 1a duong trung binh nén: DE/BC va DE = %BC. )

AGBC ¢6 NM la dusng trung binh nén: MN // BC va MN :% BC. (2)
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Tur (1)(2) suy ra DE = MN va DE // MN

Tuong tu: DN = %AG va DN // AG: EM :%AG va EM // AG nén DN=EM va DN //EM

Bai 5: Cho tam giac ABC. Trén tia BA ldy diém D sao cho A 1a trung diém BD. Trén tia CB liy diém

E sa0 cho B 1a trung diém CE. Hai duong thing AC va DE cét nhau tai I. Ching minh ring: DI = %.

HD:
T B ké song song Al cat ED tai H. Suy ra I 13 trung diém HD (1).
Vi HB // IC va B la trung diém EC nén H 1a trung diém EI (2).
Tur (1)(2) suy ra 3DI=DE.

Bai 6: Cho tir gidc ABCD c6 C=40° ; D=80° AD = BC. Goi E, F theo thtr ti 1a trung diém cua AB
va CD. Tinh gdc nhon tao bai duong thang FE véi cac duong thang AD va BC.
HD:
Goi EF cat AD va BC tai M va N, AD cit BC tai O
Goi I 1a trung diém BD, Suy ra IE 1a duong trung binh ADBA va FI 1a duong trung binh ADBC.
Ma AD=BC nén IE=IF. hay AlIEF can tai I.

ONM =FNC = NFI ( hai goc sole trong)
OMN = IEF ( hai goc dong Vi)
Ma NFI=IEF nén AOMN can tai O

Ma NOM =120° nén ONM = OMN =30°.
Bai 7: Cho A, B, C theo thtr tw ndm trén duong thang d (AB > BC). Trén clng nira mit phang bo 13 d,
Vé cac tam giac déu AMB va BNC. Goi P, Q, R, S lan luot 14 trung diém cua BM, CM, BN, AN.
Chung minh:
a) PQRS la hinh thang can.

b)SQ = L MN
2
HD:
a) PQ la duong trung binh caia AMBC nén PQ//BC

SR 1a duong trung binh ciia ANAB nén SR//AB. Suy ra SR//PQ nén PQRS la hinh thang.
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Goi H va | lan luot 14 trung diém AB va BC. Ta c6: SH 1a dudng trung binh AABN nén SH//BN,
ma BN//AM ( hai goc dong vi bang nhau) nén SH//AM (1)

PH 1a duong trung binh cia AMAB nén PH//AM (2).

Tur (1)(2) suy ra P,S,H thang hang va PS//AM nén PSR =60°. Chtrng minh twong tw Q,R,| thang

hang va QRS=60° nén PQRS la hinh thang can.
1
b) SQ=PR= > MN.
Bai 8: Cho tam giac ABC, trung tuyén AM. Goi I 14 trung diém cua AM, D 1a giao diém cua Bl va AC.

a) Chirng minh: AD :%DC :

b) So sanh d6 dai BD va ID.
HD:

Ké MO //BD suy ra O 1a trung diém CD (1) va MO//ID
Vi MO//ID ma I 1a trung diém AM nén D la trung diém AO (2).
Tu (1)(2) suy ra dpem.

Bai 9: Cho tir gi\c ABCD. Goi M va N lan luot 1a trung diém ctia AB va CD. Goi G 1a trong tAm
ctia tam giac BCD. Chitng minh rang AG chia d6i MN.

HD:

Tim céch giai

Két luan ctia bai todn goi y cho ta dung dinh 1i duong thang di qua trung diém mot canh cia
tam gi4c va song song véi canh thtr hai thi di qua trung diém cta canh tht ba. Goi H 1a trung diém
ctia BG thi ta c6 thé dung dinh li duong trung binh dé chirg minh.
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Trinh bay 101 giai

Goi O 1a giao diém cua AG va MN.

Goi H 1a trung diém ctia BG.

Theo tinh chét cua trong tim ta c6 BH = HG = GN.

Xét AABG ¢6 MH la duong trung binh = MH // AG.

Xét AHMN c6 AG // MH va NG = GH nén ON = OM.

Vay AG chia d6i MN.

Nhan xét: V& thém trung diém ciia mot doan thang 1a cach vé& hinh phu thuong dung dé van
dung dinh i duong trung binh cta tam giac.

Bai 10: Cho tir giac ABCD c¢6 chu vila 4a. Goi E, F, G, H lan luot 1a trung diém cua AB, BC, CD,
DA. C/minh rang trong hai doan thang EG va HF ¢6 mot doan thang c6 do dai khong 16n hon a.

HD:

Tim céch giai

Dé ching minh mot trong hai doan thing EG va HF c¢6 d6 dai khong 16n hon a, ta chimg
minh tong ctia hai doan nay khong 16n hon 2a. Khi d6 mot trong hai doan thang c6 d6 dai khong
16n hon a.

Trinh bay 101 giai

Goi M 14 trung diém cta BD.

Xét AABD c6 HM la dudng trung binh nén HM = %.

Xét ABDC c¢6 MF 14 dudng trung binh nén MF = CTD.

Xét ba diém M. H, F 6 HF < MH + MF = 28+CD
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Chung minh tuong tu ta dugc EG < M

AB+CD+AD+BC 4a

Vay HF+EG <
2 2

2a.

Suy ra mot trong hai doan thang HF, EG ¢6 d6 dai khong 16n hon a.

Nhén xét: Phuong phép vé hinh phu trong vi du nay van 1a vé& trung diém cta doan thang
BD. Ciing c6 thé vé& trung diém ciia doan thang AC thay cho trung diém ciia doan thang BD.
Bai 11: Cho tam giac ABC c0 A=60°,B=70°. Goi D va E theo tht: ty 1a trung diém cua AB, AC.

Xac dinh dang cua tir giac BDEC va tinh cac goc cua tu giac do.

HD:
Ta c6 ED la duong trung binh cuia AABC = DE // BC = 0BDEC la hinh thang
C =50° = D =110°; E =130".

Bai 12: Cho tam gidc ABC, trén tia di cua tia BC lay diém D sao cho BD = BA. Trén tia d6i cua
tia CB lay diém E sao cho CE = CA. Ké BH L AD,CK L AE . Chitng minh rang

a). AH =HD b). HK // BC

HD:

a). Taco AABH = ADBH = AH = HD;AACK =AECK = AK =KE
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b). Xét AADE, c6 AH =HD; AK =KE = HK //DE = HK //BC

Bai 13: Cho tam giac ABC, ké trung tuyén AM. Trén canh AC liy diém D, E sao cho AD = DE =
EC

a). Chitng minh rang: ME // BD

b). Goi I 14 giao diém cua AM, BD. Chitng minh Al = IM

: 1
c). Chung minh 1D :ZBD

HD:
a). Ta c6 ME la duong trung binh cuia ABCD = ME // BD
b). Xét AAME ¢6 : D 1a trung diém cua AE, ID // ME = 1A= 1M

c) DI :EEM;EM :EDB:DI :EBD
2 2 4

Bai 14: Cho tam giac ABC, A 1a trung diém cua BD, B 1a trung diém cua EC. AC va DE cit nhau

: DE
tai 1. Chang minh rang DI =T

HD:
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Qua B ké duong thang BJ // CI cat ED tai J

EJ=JI
= = DI :E(dpcm)
JI=ID 3

Bai 15: Cho tam giac ABC vudng tai A, ké duong cao AH, tir H ké Hx vuéng goc AB tai P. Trén
Hx ldy diém D sao cho P 14 trung diém cua HD. Tir H ké Hy vubng goc AC tai Q va trén Hy lay E

sao cho Q 1a trung diém cua HE

a). Chitng minh A, D, E thang hang b). PQ // DE c). PQ = AH

HD:
a). AADP = AAHP(cge) = A = A, |,
Tuong tu ta cd Az = A4 = '&1 + Az + A3 + A4 =180° = A, D, E thang hang (dpcm)
b) Ta c6 PQ la duong trung binh cia AHDE = PQ//ED

DA+AE 2AH _
2 2

AH

1
C)PQ:EDE:

Bai 16: Cho tu giac ABCD c6 C =40°,D =80°, AD = BC . E, F lan luot 1a trung diém cua AB, CD.
Tinh g6c nhon tao béi cac duong thang AD va BC , AD va EF
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HD:
Taco D=180°—40°—80° =60°

El//BC = E =M (dv)

Goi I 1a trung diém cua BD = A A
IF//BC = F = N(slt)
Lai co N, = N,(dd)

A

Co: |E=IF:%CB=%AD:>I§=|3:>N1=M

Ma: N, +M =60°( géc ngoai cua tam giac ) = M =30°

Bai 17: Cho tam gidc ABC. Biém D thudc tia d6i cua tia BA sao cho BD = BA, M 1a trung diém
cia BC. Goi K 1a giao diém cua DM va AC, Chang minh rang AK = 2KC

HD:
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Ké BN // DM (N thusc AC)

Xét AADK , c6: AB =DB, BN // DK = BN 1a duong trung binh cua
AADK = AN = NK < AK =2NK(1)

Lai ¢o6 MK la duong trung binh cia ABNC = NK = KC(2) = AK =2KC(dpcm)
Bai 18: Cho tam giac ABC c¢d AM la trung tuyén ung véi BC. Trén canh AC lay diém D sao cho

1 , , .
AD :EDC . Ké Mx // BD va cat AC tai E. Doan BD cat AM tai I. Chitng minh rang

a). AD=DE =EC b). Sae = Siem C). Saec = 2Siec

HD:

a)Xét ABDC c6 ME // BD, M la trung diém cua BC E 1a trung diém cia DC

:DE:EC:%DC:AD:DE:EC

b). Ta c6 D la trung diém cua AE
= IDla duong trung binh cia AAME = IA=IM = §,; =S,

c). Ha duong cao AH va IK cua AABC,AIBC

1
IK 1a duong trung binh cia AAHM = IK :EAH

Xét AABC va AIBC c6 chung day BC va hai duong cao AH =2 IK ( dpcm)

Bai 19: Cho tam giac ABC can tai A, hai duong trung tuyén BD va CE cit nhau tai G. Goi M, N
lan luot 1a trung diém cua BG va CG, I va K 1a trung diém cua GM va GN
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a). Chiang minh BD = CE
b). Chiing minh tir gidc IEDK la hinh thang can

¢). Tinh DE + IK, biét BC = 10cm

HD:

B C

a). AABD = AACE(cgc) = BD =CE
b). C6: IK//ED//MN // BC = OIEDK I hinh thang

Ta di chiing minh DI = EK

DI =DG + Gl =DG + -GM =GM (= MB) + ~GM = >6M = >. 1 pB = 1 DB
2 2 0 T2 T3 2
EK =EG +GK =EG + GN =GN + -GN =2GN = > Jec =1 EC
2 20 2 23 2

Talai co: BD=EC = DI =EK = 0IEDK la hinh thang can.

c). DE+IK =7,5cm
Bai 20:. Cho tam giac ABC c6 cac trung tuyén BD va CE. Trén canh BC ldy cac diém M, N sao
cho BM = MN = NC. Goi I 1a giao diém cia AM va BD, K 14 giao diém cua AN va CE. Chung
minh:

a) BCDE Ia hinh thang

b) K 14 trung diém ctia EC
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¢) BC = 4IK

HD:

a) Ta c6 DE la duong trung binh cta tam gidc ABC
=DE // BC = BCDE la hinh thang.

b) Goi G la giao diém AN va DE.

Ta c6 E 1a trung diém AB va ED // BN
=G 1a trung diém AN

= EG la duong trung binh cia A ABN

Talai c6 ED = %BC —EG= %ED =G la trong tam A ACE

— AK 14 trung tuyén ctia A ACE = K 1a trung diém EC
¢) Chirng minh tuong ty ta c¢6 I 14 trung diém EF.
Goi F 1a trung diém BC, ta c6 DF // ABva DK // AB =D, K, F thrflng hang.

DK = %AE = %AB :%DF, suy ra K 1a trung diém cua DF.

Suy ra IK 1a duong trung binh cuia ADEF = IK = % DE.

Ma DE = %BC NP %BC hay BC = 4IK.
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Bai 21: Cho tam giac ABC can tai A, dudng cao AH. Goi K 13 hinh chiéu vudéng goc ctia H 1én
AC. Goi I 1a trung diém HK. Ching minh rang: BK LAl.

HD:

Goi J 1a trung diém ciia KC, ta ¢6 IJ 1a duong trung binh trong tam giac KHC.

Dodo1J//HC =1J L AH.

Trong tam giac AHJ co 1J L AH, HI LAJ. Twr @6, I 1a truc tam tam giac AHJ.
=AlILHJ(1).

Trong tam giac BKC, HJ 1a duong trung binh, suy ra HJ // BK (2).

(1) va (2) suy ra Al L BK.

Bai 22:. Cho tam giac ABC vudng cén tai A. Trén cac canh goc vuong AB, AC ldy diém D va E
sao cho AD = AE. Qua D v& dudng thang vuong goc véi BE, cat BC ¢ K. Qua A vé duong thang

vudng goc voi BE, cat BC ¢ H. Goi M 1a giao diém DK véi AC. Ching minh rang:

a) ABAE=ACAD
b) MDC la tam giac can
¢) KH = HC M
HD:
A
. E D ra s
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a) Xét ABAE va ACAD c6:

BAE = CAD (gbc chung)

AE = AD (gia thiét)

BA = CA (vi A ABC vudng can tai A)

Do d6: ABAE=ACAD (c—-g-0)

b) Vi ABAE = ACAD nén AEB = ADC

Tacdé DK L BE = BDK + DBE =90°

hay BDK + ABE = 90°

Ta lai c6 AEB+ ABE =90°.

Suy ra BDK = AEB= ADC

Mit khac BDK = ADM (2 goc d6i dinh). Do d6 ADM= ADC = DA la phan giac CDM

Tam giac MDC c6 DA vira la phan giac vira la duwong cao = Tam giac MDC can tai D.

¢) Tam giac MDC can tai D ¢6 DA 14 phan giac nén DA ciing 13 trung tuyén tam giac nay

= A la trung diém MC

Tam gidc MCK c6 A 1a trung diém MC va AH / MK (cung vudng goc BE) = AH 1a dudng
trung binh ciia tam giac MCK = H 14 trung diém CK

Vay KH = HC.
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Bai 23: . Cho A ABC nhon (AB < AC). Bén ngoai A ABC vé ABAD vuong can 6 A, AACE
vudng can & A; BE cit CD tai L. goi M, N lan luot 14 trung diém cua DE, BD. Chtrng minh tt giac
AINM Ila hinh thang cén.

HD:

Chtrng minh BE | CD:
Xét hai tam giac: ABE va ADC, co:

AB = AD (vi A ABD vudng can tai A).

BAE = DAC (cung bang 90° + BAC)

AE = AC (vi A ACE vuong can tai A)
Do vay AABE = AADC = ABI =ADI.
AB cit DI tai H, ta co: AHD + ADH =90°; AHD =BHI; ADH =HBI

Suy ra BHI+ HBI=90°. Vay BE_LCD tai I.

Chting minh AM = IN va AN = IM:

Goi K 1a diém ddi xtng ctia D qua A. Xét hai tam giac: AABC va A AKE.
AB = AK (cung bang AD); BAC = KAE (cung phu véi CAK); AC = AE.

Do d6 AABC = A AKE. Suy ra EK = BC.
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1
Trong tam giac DKE, AM la duong trung binh nén AM = E KE.

. 1
Trong tam giac IBC vudng tai I, IN Ia trung tuyén nén IN = E BC.

Twr @6 cho ta AM = IN.
Goi J 1a trung diém ctia KE, vi hai tam giac ABC va AKE bang nhau nén hai trung tuyén

tuong ng bang nhau. Ta c6 AN = AJ.

1
Al l1a duong trung binh trong tam gidc DEK, ta c6 AJ = > DE.

. 1
IM la trung tuyén trong tam giac IDE vudng tai [ nén IM = > DE.

Do do6: AJ =1IM.

Xét tir giac AMNI c6 AM = IN va AN = IM, ta chirng minh AMNI 1a hinh thang can.

M N
AAMI = AINA (c-c-c)=> IAM = AIN (1).
AAMN = AINM (c-c-c)= AMN = INM (2).
Tur (1) va (2) dé dang suy ra AMNI 1a hinh thang can véi hai day AL, MN.
BAI 4: PHAN II: PUONG TRUNG BINH CUA HINH THANG
I.TOM TAT LY THUYET

1. Pinh nghia: Duong trung binh cta hinh thang 1a doan thang néi trung diém hai canh bén cua

hinh thang
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2. Cac dinh Iy

Pinh ly 1: Buong thang di qua trung diém 1 canh bén cua hinh thang va song song vai hai
day thi di qua trung diém cua canh bén thi hai

Tuc 1a: Néu EA = ED va EF // AB // CD thi FB = FC
Pinh Iy 2: Buong trung binh cua hinh thang song song véi hai ddy va bang nira tong hai
day

1
Tuc la: EF // AB // CD va EFZE(AB+CD)

I1. BAI TAP AP DUNG

Bai 1:Tinh x, y trén hinh vé&

'Y
=

HD:
Ap dung tinh chat duong trung binh trong hinh thang ta dugc:
x =12cm, y = 20cm

Vay CD = 12cm, GH = 20cm
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Bai 2: Cho hinh thang ABCD (AB // CD). M 1a trung diém cua AD, N 1a trung diém cua BC. Goi
I, K theo thtr ty 1a giao diém cua MN va BD, MN va AC. Cho hiét AB = 6cm, AD = 14cm. Tinh
cac do dai Ml, IK, KN.

HD:

Vi MN la duong trung binh cua hinh thang ABCD nén MN // AB // DC
Xét AADC c6 AM =MD, MK // DC

= KA=KC

Do d6: MK = DTC:%:?cm

Tuong tu: AABD ¢c6 AM =MD, Ml // AB nén BI =ID

6

Do d6: MI = 1AB: =3cm
2 2

Tudotaco: IK=MK-MI=7-3=4cm

Xét AABC ¢6 BN = NC, NK // AB
_ . 1 6
= AK=KC  ViyKN= _AB=_=3m

Bai 3: Cho tam giac ABC, BC = 6¢cm. Trén canh AB 1y diém D sao cho AD = %AB. Vé DE // BC

(E € AC). Tinh d6 dai DE.
HD:

B C
6cm R
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Tim cach giai
Vi AD = % DB nén ta v& trung diém F ctia DB.

Tir F v& mot dudng thing song song v6i BC thi DE chinh 1a dudng trung binh cia mot tam

giac. Tur do sé tinh dugc do dai cua no.

Trinh bay 101 giai

Goi F 1a trung diém cua DB. Khi 6 AD = DF = FB.

V& FH / BC (H € AC).

Xét AAFH c6 DE // FH va AD = DF nén AE = EH.

Xét hinh thang DECB c¢6 FH // BC va DF = FB nén EH = HC.

Ta dat DE = x.

Ta c¢6 DE la duong trung binh cuia AAFH = DE = % FH = FH = 2x.

Ta c6 FH 1a duong trung binh cta hinh thang DECB

~ DE+BC X+6

= FH :>2x:T = x =2 (cm).

Vay DE =2cm.

Nhan xét: Phuong phap v€ hinh phu trong vi du nay la ngoai viéc vé trung diém cua mot doan

thang ta con thém duong thang song song véi mot canh clia tam gidc.

Bai 4: Cho hinh thang ABCD, AB la day nho. Goi M, N, P, Q lan luot 1a trung diém cua AD, BC,
BD va AC.

HD:

a)Chting minh bdn diém M, N, P, Q thang hang;

b)Chung minh PQ // CD va PQ = CD—;AB;

¢)Hinh thang ABCD phai c6 diéu kién gi ¢&¢ MP = PQ = QN.

https://tuikhon.edu.vn Website Tai ligu word chudn c6 1o gigi-PT:0985029569




https://tuhoctoan.edu.vn

Tim cach giai
Trong hinh v& ¢6 nhiéu dudng thing cing di qua mot diém va ciing song song v6i mot
duong thang nén c6 thé van dung tién dé O-clit dé chirng minh thing hang.
Trinh bay 101 giai
a)Xét AABD c6 MP 1a duong trung binh
= MP // AB = MP // CD.
Xeét AADC c6 MQ 1a duong trung binh
= MQ // CD.
Xét hinh thang ABCD ¢6 MN la duong trung binh = MN // CD.

Qua diém M c6 cac duong thang MP, MQ, MN cuing song song v6i CD nén cic duong thang
nay trung nhau, suy ra bon diém M, N, P, Q théng hang.

b)Ta co MN // CD nén PQ // CD; PQ=MQ- MP—CTD—EZM

2 2

c)Taco MP=NQ = %.

AB _CD-AB

MP =PQ < .

< AB =CD - AB < 2AB = CD (d4y 16n gip doi day nho).

Nhan xét: Puong trung binh MN cua hinh thang va doan thang PQ ndi trung diém hai dudng chéo
c6 tinh chat gidng nhau 13 ciing song song v6i hai day, co tinh chat khac nhau 1a MN bang nira
téng hai ddy con PQ bang ntra hiéu hai day.

Bai 5: Cho hinh thang ABCD (AB // CD). M la trung diém ctia AD, N 1a trung diém cua BC. Goi
P, Q theo thir tu 13 giao diém caa MN véi BD va AC. Cho CD = 8cm, MN = 6¢m

a. Tinh AB
b. Tinh MP, A B PQ, QN

N
P Q
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HD:
a. Xét hinh thang ABCD ¢6: M 1a trung diém AD, N 1a trung diém cua BC
= MN la duong trung binh cuaa hinh thang ABCD

— MN :%(AB+CD):> AB = 2MN —CD = 4¢cm

b. Ta co: MP:%AB=ZCm,NQ:%AB:2cm:>PQ:6cm

Bai 6: Cho hinh thang ABCD (AB // CD). Goi E, F lan luot 13 trung diém caa AD va BC. Phan
giac cuia goc A va B cat EF theo thu ty tai | va K
a) Chirng minh AAIE, ABKF la cac tam giac can

b). Chirng minh AAID, ABKC la cac tam giac vuong

0). IE:%AD,KF:%BC

d). Cho AB =5cm, CD =13cm, AD = 6¢cm, BC = 7cm. Tinh IK

HD:
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a). Taco Al = fl = Az = AAEI can tai E, tuwong tu ABKF can tai F
~oaoa 1
b). I=1,+1, 25.1800 =90° = AAID vudng tai I , twong tw ABKC vuong tai K

) . : . 2 1
c). Tacoé AAIDvuodng tai I, E la trung diém cua AD = El = 5 AD

d). EF=9=El+ IK+KF<:>9:%AD+IK+%BC:> IK =2,5cm

Bai 7: Cho tt gidc ABCD. Goi E, F, | theo thw thu 1a trung diém cua AD, BC, AC. CMR

a)El // CD, IF // AB

b) EF < AB +CD

HD:

a) Xet AADC co: AE =ED

Al = IC nén EI // DC, El = %DC

Tuong twy AABC c6: Al =IC, BF =FC

Nén IF // AB, IF = %AB

b). Trong AEFI taco: EF < EI + IF
CD AB

S EF< 2428
2 2

Vay EF L AB+CD
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Dau “=" xay ra khi E, |, F thang hang, tic AB // DC

Bai 8: Cho tam giac ABC vudng can tai A. Lay diém D trén canh AB, diém E trén canh AC sao
cho AD = AE. Qua D ké cac duong thang vudng goc véi BE, BC theo thir tu tai | va K. Chang
minh rang IK = KC theo hai cach

HD:
a). Cach 1: Goi M 1a giao diém cua ID va CA rdi chitng minh AM = MC
b). Cach 2:Qua C ké dudng thang vudng goc véi BE cat BA tai N roi chang minh AD = AN
Loi giai
B
1
|
D g
K
Ad c
N|

a). Cach 1 dung duong trung binh cta tam giac
IK = KC <=MA= AC <MA= AB < AMAD = ABAE(E, = D,)

Xét AMIC,co: AM = AC, AK // MI ( L BE) = dpcm
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b). Cach 2: Dung duong trung binh cua hinh thang
IK=KC < AD = AN = AE <:AABE=AACN(I§1=C31)

AD = AN

= IK = KC(dpcm)
AK/IDI/INC L BC

Xét hinh thang NDIC, c6: {

Bai 9: Cho tam giac ABC va dudng thang d di qua trong tdm G cua tam gi4c va cat doan AB, AC.
Chuang minh rang tong khoang cach tir B va C téi d bang khoang céch tir A t6i d

HD:
Ta co tr giac BEFC la hinh thang ( BE // CF)
Goi N 1a trung diém cua EF, M 1a trung diém cua BC

— MN = BE +CF

— BE+CF = 2MN(1); MN Ld

L4y P thudc tai d6i cua tia MG sao cho MP = MG

=GP =GA
L4y K thudc d sao cho NG = NK

1
MN == PK
= 2" = AADG = APKG(ch - gn) = PK = AD = MN =%AD(2)

PK Ld
Tir (1)(2) = AD=BE +CF
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Bai 10: Cho hinh thang ABCD, cac dudng phan giac cua cac goc ngoai tai dinh A va D cat nhau ¢

M. Céc duong phan giac cua cac goc ngoai tai dinh B va C cat nhau o N
a). Ching minh rang MN // CD
b). Tinh chu vi hinh thang ABCD, biét MN = 4cm

¢). MN ¢6 d6 dai bang nira chu vi hinh thang ABCD

<
- N
o N
> >
o)
[E=y
N
P

HD:

a). Goi M’ va N’ 1an luot 1a giao diém cua AM, BN véi DC

Taco: D,+A, :%(A+ D) =90° = AMD = 90°
= AAMD vuobng tai M = DM la duong cao, duong phan giac
= AADM ''ABCN' cantaiDva C
= M, N 1a trung diém cia AM’ va BN’ = MN //CD

b). Chu vi hinh thang ABCD la:

AB+BC+CD+DA=AB+M'D+DC+CN'=AB+M 'N'=2MN =8(cm)
. ] 1 N
c). Tuyataco: MN ZE(AB+M N")

M'N'=M 'D+BC+CN':AD+DC+BC(AADM " ABCN :can)

ma; 1
= MN =~ (AB+BC +CD+ DA
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Bai 11: Cho hinh thang ABCD (AB // CD). Goi M, N, P, Q lan luot 13 trung diém cua cac doan thang
AD, BC, AC, BD.

a) Chang minh bén diém M, N, P, Q nam trén mot duong thang.

b) Tinh MN, PQ, biét c4c canh day cuia hinh thang AB=a; CD=b (b>a).

¢) Chang minh rang néu MQ = PQ = PN thi b=2a..
HD:

a) MN la duong trung binh caa hinh thang nén MN//DC (1)

MQ la duong trung binh cua tam giac DAB nén MQ//AB (2)

PN la duong trung binh cta tam gidc CAB nén PN//AB (3)

Tur (1)(2)(3) suy ra M,N,P,Q nam trén mét duong thang

b) MN= (a+b):2

MQ=PN=AB:2=a:2 nén PQ=MN-(MQ+PN)= (b-a):2

c) Tacd: PQ= (b-a):2 ; NP=MQ= a:2

Pé PQ=NP thi (b-a):2=a:2 hay b-a=a ¢ b=2a.
Bai 12: Cho hinh thang ABCD (AB // CD). Goi E, F, K lan luot 1a trung diém cua AD, BC, BD.
Ching minh ba diém E, K, F thang hang.
HD:

EK la duong trung binh tam gidc ADB nén EK//AB.

Tuong tu: KF//DC ma AB//DC nén E,K,F thang hang.
Bai 13: Cho hinh thang ABCD (AB // CD). Goi E, F lan luot 1a trung diém cia AD va BC. Pudng
thang EF cat BD ¢ |, cit AC ¢ K.

a) Chirng minh: AK = KC, BI = ID.

b) Cho AB =6, CD =10. Tinh El, KF, IK,
HD:
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a)EF la duong trung binh ctaa hinh thang nén EF//DC hay EK//DC
Ma E 1a trung diém AD nén K 1a trung diém AC => AK=KC.
Ching minh twong tu: BI=ID

b) EF=(AB+CD):2=8cm,

EI 1a duong trung binh cia AADB nén EI=AB:2=3cm,

Tuong tu FK=AB:2=3cm nén IK=2cm.

Bai 14: Cho t& giac ABCD. Goi E, F, K lan luot 14 trung diém cua AD, BC, AC.

a) So sénh do dai céc doan thing EK va CD, KF va AB. Ching minh: EF < ABZCD .

AB+CD

b) Khi EF= thi tir gidc ABCD Ia hinh gi.

HD:

a) EF < EK+KF ma EK=DC:2; KF=AB:2 ( tinh chét duong trung binh) nén gF < 22+CD

AB+CD

b) Néu EF= thi EF = EK+KF hay E, F, K thing hang.

Ma FK//AB , EK//DC nén AB//CD hay ABCD la hinh thang.
Bai 15: Tinh d6 dai duong trung binh cia mét hinh thang can biét rang cac duong chéo cia né vudng
g6c véi nhau va bang 20cm, duong cao bang 10 cm.
HD:

Goi EF la duong trung binh cua hinh thang ABCD, AH la duong cao:

EF.AH

Ta 6 Spacp = (AB+ (ZZD).AH

ACBD . ACBD

> nen =EF.AH

Ma SABCD =

Suy ra: EF=20cm.
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Bai 16: Cho tam gi4c ABC, trong tam G. V& duong thang d di qua G cit cac doan thang AB, AC. Goi
A’, B’. C’ thi ty 1a hinh chiéu cua A, B, C trén d. Tim lién hé gitra cac do dai AA’, BB’, CC’.
HD:

Goi M la trung diém BC.

Ké MM’ vudng goc voi B’C’,

Suy ra 2MM’=(BB’+CC’) ( tinh chat dudng trung binh caa hinh thang)

Ma 2MM’=AA’ nén AA’=BB’+CC".
Bai 17: Cho tam giac ABC, trong tam G. V& duong thang d nam ngoai tam giac ABC. Goi A’, B’. C’,
G’ thtr tu 12 hinh chiéu cua A, B, C, G trén d. Tim lién h¢ gitra cac do dai AA’, BB’, CC’, GG’.
HD:

Goi M 1a trung diém BC, E 1a trung diém AG,

Ké MM’ va EE’ vudng géc B’C’.

Ta c6: 2EE’=AA’+GG’; 2GG’=MM’+EE’;

Nén 2MM’ +AA’+GG’)=4GG’ hay 2MM’+AA’=3GG’

Suy ra AA’+BB’+CC’=3GG’.
Bai 18: Cho hinh thang ABCD ¢6 A =D =90° va AB = 2AD = 2CD. K¢ CH vudng goc voi AB
tai H.

a) Tinh s6 do cac goc cua hinh thang ABCD.

b) CMR tam giac ABC vubng can.

¢) Tinh chu vi hinh thang néu AB = 6¢m.

d) Goi O 1a giao diém AC va DH, O’ 1a giao diém ctua DB va CH.

Chtng minh rang AB = 400’

HD:
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a) Ta co tir gihlc ADCH A=D=H=C=90° va AH// CD, AD // CH
AHCD 1a hinh thang can hai day AH, CD
= AD = CH.
AHCD ciing 14 hinh thang can v6i1 hai day AD, HC
=AH=CD.
BH=AB-AH=2CD-CD=CDvaCH=AD=BH
Do d6 ABCH vuodng cén tai H, suy ra B=45°, BCH = 45°
C=BCH+DCH=45° +90° = 135°
Vay A=D=90°, B=45°, C=135°
b) A ABC c6 H la trung diém AB va CH L AB nén ABC la tam giac can tai C
Ta lai c6 B=45°, suy ra A ABC vudng can tai C.

c) Taco AB =6cm
1
AD=CD = EAB =3cm.

A ABC vuéng cén tai C nén BC = —— AB = -2 = 3y2¢m

V2 V2

Chu vi hinh thang ABCD la: AB+BC+CD+DA=6+ 32+3+3=12+ 3\/§(cm)

d) Dé thay ACD =45° = HDC = 45° =DH // BC=DH L AC.
Vi A ACD vuéng can tai D nén O 1a trung diém cta AC.

Ta c6 ADO’C=ABO’H (g-¢c-g)=0’C = O’H, hay O’ 1a trung diém cta CH.
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Xét A AHC ¢6 OO’ 1a duong trung binh nén AH =200’

Ma AB = 2AH nén AB =400’.
Bai 19: Cho hinh thang ABCD (AB//CD) ¢6 E 1a trung diém cua BC, AED= 90°. Goi K 14 giao
diém cua AE va DC. Ching minh ring:

a) AABE = AKCE

b) DE la tia phan giac ctia goc D.

HD:
a) Xét AABE va AKCE cé:
ABE = KCE (2 goc sole trong)
AEB = KEC (2 goc dbi dinh)
BE = CE (E 1 trung diém BC)
Do @6 AABE= AKCE (g—C—Q)
b) Vi AABE = AKCE nén AE = KE =E la trung diém AK = DE I trung tuyén ctia tam
giac ADK
Ta lai c6 DE 1 AK suy ra DE la duong cao cia A ADK.

Do d6 tam giac ADK can tai D va DE Ia phan giac goc D.
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Bai 20: Cho t&r giac ABCD trong d6 CD > AB. Goi E, F lan luot 13 trung diém cua BD va AC.

Chung minh rang néu ABCD 14 hinh thang thi EF = CD-AB

HD:

Goi I 1a trung diém AD.

TacOEl//ABvaEl = %AB

FI//CDvaFI = %CD.

Qua diém I ta c6 EI // AB va FI// CD // AB nén I, E, F thang hang.

Suyra EF = FI— El = %AB— %CD hay EF=CP—AB

Bai 21: Cho hinh thang ABCD (AB//CD), tia phan giac ctia goc C di qua trung diém M ciia canh

bén AD. Chiing minh rang:

a) BMC = 00° b) BC=AB + CD
HD:
A B
M N
D C
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a) Goi N 1a trung diém BC.
Tacd MN //CD = MCD = CMN
Ma MCD = MCN (vi CM la phéan giac D )

Suy ra CMN = MCN = %DCB

Tam giac MCN can tai N=MN = NC = NB, do d6 AMNB can tai N= NMB = NBM.

Mat khac NMB = MBA, suy ra NMB = %ABC

BMC = CMN + NMB = %(BCD " ABC) =90°

1
b) Vi MN la duong trung binh ctia hinh thang ABCD nén MN = > (AB + CD)

Ta lai c6 MN = %BC. Do do BC=AB+CD

Bai 22: Cho tam gidc ABC c6 cac trung tuyén BD va CE. Trén canh BC lay cac diém M, N sao
cho BM = MN = NC. Goi I 1a giao diém cua AM va BD, K 1a giao diém caa AN va CE. Chting
minh rang:

a) BCDE la hinh thang

b) K 14 trung diém ctia EC
c) BC =4IK
HD:
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a) Ta c6 DE la duong trung binh cua tam giac ABC
=DE // BC = BCDE la hinh thang.

b) Goi G la giao diém AN va DE.

Ta c6 E 1a trung diém AB va ED // BN
=G la trung diém AN

= EG la duong trung binh cia A ABN

EG=1BN=1BC
2 3

Talai c6 ED = %BC —=EG = %ED =G la trong tam A ACE

— AK 14 trung tuyén ctia A ACE = K 1a trung diém EC
¢) Ching minh tuong tu ta c6 I 1a trung diém EF.
Goi F 1a trung diém BC, ta ¢c6 DF // AB va DK // AB =D, K, F thang hang.

DK = %AE = %AB :%DF, suy ra K 13 trung diém ctia DF.

Suy ra IK 1a duong trung binh cuia ADEF = IK = % DE.

Ma DE = %BC =IK= %BC hay BC = 4IK.

Bai 23: Cho hinh thang can ABCD ¢6 D = 60°, DB la phan giac ctia D. Biét chu vi hinh thang
bang 20cm. Tinh d¢ dai cac canh hinh thang.

HD:
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Vi ABCD la hinh thang can nén C=D=60° va A = B =180° —60° = 120°

Taco ADB = CDB(vi DB la phan giac D)

Ma CDB = ABD(so le trong) = ABD = ADB = CDB = 30°

—Tam giac ABD cantai A => AB=AD =BC

Goi I 1a giao diém cua AD va BC, d& dang ching minh ~ AICD déu (c6 hai goc bang 60°)
va B 1a trung diém IC (vi DB la dudng phan giac goc D, ciing 1a dudng trung tuyén trong A IDC).

Do d6 CD =1IC =2BC.

bat AB=a =BC=AD =AB=avaCD =2a.

Chu vi hinh thang ABCD: AB + BC + CD + AD =5a = 20cm

=a=4cm

= AB =BC = AD = 4cm va CD = 8cm.
Bai 24: Cho A ABC, duong thang d di qua A khéng cit cac canh cta tam giac ABC. Goi D va E
lan luot 1a hinh chiéu cua B, C 1én duong thang d. Goi M 1a trung diém cua canh BC. Chitng minh
rang MD = ME.

HD:

Taco BD // CE (cung vuong goc DE)
=BCED la hinh thang vuong.
Goi N 1a trung diém DE

= MN la duong trung binh cta hinh thang vuéng BCED
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=MN L DE.
Tam gidc MDE c6 MN 1a trung tuyén va MN L DE
—MDE la tam giac can taiM =MD = ME
Bai 25: Cho tam giac ABC, AM la trung tuyén. V& dudng thiang d qua trung diém I cia AM cit
cac canh AB, AC. Goi A’, B’, C’ thu ty 1a hinh chiéu ciia A, B, C 1én dudng thang d. Chtrng minh
rang BB’ + CC’ = 2AA’.

HD:

Goi N 1a hinh chiéu ctia M trén d.
Xét tir giac BB’C’C ¢6 BB’ // CC’ (cung vuong goc d)
= BB’C’C 1a hinh thang.
M 14 trung diém BC va MN // BB’ // CC’ (cung vudng goc d)
= MN la duong trung binh cua hinh thang BB’C’C
=BB’ + CC’ =2MN (1)
Hai tam giac AA’T va MNI vudng tai A’ va N c6 Al = MI va AIA’ = MIN (hai goc ddi
dinh).
Suy ra AAA’lI=AMNI(g-c-g) =AA’ = MN (2).
(1), (2) suyra BB’ + CC’ =2AA".
Bai 26: ho tam giac déu ABC. Trén tia d6i tia AB ta lay diém D va trén tia ddi tia AC ta 1y diém E
sao cho AD = AE. Goi M, N, P, Q theo thu ty 1a trung diém cta cac doan théng BE, AD, AC, AB.

a) Chung minh rang t gidc BCDE 14 hinh thang can.
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b) Chirng minh rang t&r gisc CNEQ 14 hinh thang.

¢) Trén tia ddi ctia tia MN l1dy N” sao cho N’M = MN. Chung minh rang BN’ vuéng goc véi
BD; EB = 2MN.

d) AMNP la tam giac déu.

HD:

a) Ta c6 tam giac ADE can vacd A =60° nén A ADE la tam giac déu.
ADE = ABC = 60° = DE // BC (hai goc so le trong bing nhau)
Talai c6: DB=AD + AB=AE + AC=EC
Do d6 BCDE Ia hinh thang can.
b) Tam giac déu ADE c6 EN Ia trung tuyén
=EN L AD hay EN 1 BD.
CQ 14 trung tuyén tam giac déu ABC =CQ L AB
hay EQ 1 BD.
Suy ra EN // CQ (cung vudng goc BD)
= CNEQ Ia hinh thang.
c) Hai tam giac MEN va MBN’ c6:
MN =MN’, NME = N’MB (d6i dinh), NE = MB,
Suyra AMEN=AMBN’.

— ENM = MN’B =N’B // EN (hai goc so le trong bang nhau).
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Ma EN 1L BDnén BN’ 1 BD.

Dé dang chimg minh dugc ENB = N’BN (¢-g-¢) =BE = NN’ = 2MN.

d) Xét tam gidc ACD c6 NP Ia dudmg trung binh = NP = % DC

Ma DC = EB (vi BCDE la hinh thang can) nén NP = %EB = MN (1).

Theo trén, MN = MB = MN’ = ME nén cac tam giac MBN va MEN’ can tai M.

Ta dugc BNN’ = BEN’ = NBE =EN’ // AB.

Tacd: ANP=ADC =AEB va ANM = BEN’

Do d6: PNM = ANP + ANM = AEB+BEN’ = AEN’.

Vi EN’ // AB nén AEN’ = CAB = 60° (d6ng vi).

T do ta co PNM =60° (2).

Tu (1), (2) suy ra MNP 1a tam giac déu.
Bai 27: Cho hinh thang can ABCD (AB//CD; AD = BC), c6 day nho AB. B¢ dai duong cao BH
bang d6 dai duong trung binh MN (M thudc AD, N thudc BC) cua hinh thang ABCD. V& BE// AC
(E thudc DC). Goi O 1a giao diém ctua AC va BD. Ching minh ring

a) MN = % b)Tam giac OAB cén c) Tam giac DBE vudng can

HD:
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a) ABC = ECB (so le trong), BC = CB, BCA = CBE(so0 le trong)
Suy ra AABC=AECB(g-c-g)=AB = EC.
MN la duong trung binh cua hinh thang can ABCD

_DC+AB _DC+CE _DE
2 2 2

= MN

b) Xét AABC va ABAD co:
AB = BA
AC = BD (2 duong chéo hinh thang can)
BC = AD (2 canh bén hinh thang cén)
Do do AABC = ABAD (c-c—¢)
Suy ra BAC = ABDhay BAO = ABO
= Tam gidc OAB can tai O.
c) Tam giac DBE c6 BE = AC = BD = Tam giac DBE can tai B.

BH 1a dudng cao tam giac can DBE nén BH ciing 14 trung tuyén cta tam giac nay.
. _ _ DE . . .
Ma BH = MN = — — Tam giac BDE vudng tai B

Vay DBE la tam giac vudng can.
Bai 28: Cho hinh thang ABCD (AB//CD). Goi E, F, K lan luot 13 trung diém cua BD, AC, DC. Goi
H 1a giao diém cua dudng thang qua E vudng goc vi AD va dudng thang qua F vudng goc voi
BC. Ching minh rang:

a) H 1a tryc tam cua tam gidc EFK

b) Tam giac HCD can.

HD:
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a) Ta c6 E, K lan luot 12 trung diém BD, CD =EK // BC.

MaFH 1 BC = FH 1 EK.

Tuong tutacd EH 1L FK

Suy ra H 1a tryc tam tam giac EFK.

b) Ta c6 H Ia tryc tam tam giac EFK nén KH L EF

Goi I 1a trung diém cua AD, dé dang chitng minh duoc IE // AB // CD va IF // CD.
Tur d6 suy ra EF // AB // CD.

Do @6, KH 1 CD.

Tam gidc HCD ¢6 K 1a trung diém CD va KH L CD nén HCD la tam giac can tai H.

https://tuikhon.edu.vn Website Tai ligu word chudn c6 1o gigi-PT:0985029569




https://tuhoctoan.edu.vn

BAI TAP VE NHA
Bai 1: Cho tt gidc ABCD. Goi E, K, F lan luot 13 trung diém caa AD, BC, AC

a. Chang minh EK // CD, FK /] AB

1
b. So sanh EF va E(AB+CD)

\ , s ) 1
c. Tim diéu kién cua t&r giac ABCD dé 3 diém E, F, K thang hang, chiing minh EF:E(AB +CD)

HD:

b. Xét AEFK ,c6: EF < EK+KF:%CD+%AB :%(AB+CD)

c. D¢ E, F, K thang hang, khi d6 EF dong thoi song song véi AB, CD. Tic la tr giac ABCD 1a
1
hinh thang (AB//CD) = EF:E(AB+CD)
Bai 2: Cho hinh thang ABCD (AB // CD) Goi M, N, P, Q lan luot 1a trung diém cua AD, BD, AC,
BC. Chung minh

a) M, N, P, Q cuing nam trén mot dudng thang

b) NP:%|DC—AB| ‘s 13
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HD:
a) Ta c6 MN la duong trung binh caa hinh thang ABCD = MN//AB

Tuwong tu, ta dugc: MP//CD;MQ//AB,CD

= MN, MP,MQ//AB = dpcm
1 1
b) Ta co: E|DC—AB|:§|2MP—MN|:|MP—MN|: NP

Bai 3: Cho hinh thang ABCD (AB // CD) véi AB =a, BC = b, CD =c va DA =d. C4c tia phan giac
cua goc A va D cat nhau tai E, c4c tia phan giac caa goc B va C cit nhau tai F. Goi M, N theo thtr

tur 1a trung diém caa AD va BC
a) Chizng minh M, E, N, F cling nam trén mot duong thang
b) Tinh d6 dai MN, MF, FN theo a, b, c, d

HD:
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a)Goi P va Q lan luot 13 giao diém cta AE, AF véi CD

Chirng minh tuong ty bai 2
‘. 1 1
b) Ta co: MN =§(AB+CD) =§(a+c)

Lai c6: c=CD=CQ+QD=BC+QD=b+QD(ABCD:can)=>QD=c-b
Trong hinh thang ABQD c6 M la trung diém cua AD va MF//DQ nén ching minh dugc F 12 trung
diém cua BQ, tir d6 chimg minh MF 1a duong trung binh cua hinh thang ABQD.

Vi MF la duong trung binh cua hinh thang ABQD.
1 1
= MF =E(AB+ DQ) :E(a+c—b)

Mat khac, FN 1a duong trung binh cua tam gidc BCQ, tac la FN = %CQ :%b.
Bai 4:Cho ti giac ABCD. C6 G 1a trung diém cua doan ndi cac trung diém cua hai dudng chéo
ACva BD. Goi m la mot duong thang khong cit canh nao caa hinh thang ABCD; Goi A", B', C”,

D’, G' lan luot 14 hinh chiéu cua A, B, C, D,G 1én dudng thang m. Chting minh GG' =

~(AA'BB'+CC'+DD")

HD:

Goi E va F lan luot 1a trung diém cia AC va BD; E' va F' lan luot 13 hinh chiéu cua E, F trén

duong thang m.

Khi @6, GG' 1a duong trung binh caa hinh thang EE'F'F
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= GG’ =%EE' +FF).

Ma EE' va FF' lan luot 1a dudng trung binh caa hinh thang AA'C'C va BB'D'D.

- EE'=%(AA' +CC) va FF'=%(BB' +DD))

Thay vao (1) ta dugc BPPCM.
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