DUONG TRUNG BINH CUA TAM GIAC, CUA HINH THANG
I. TOM TAT LY THUYET
1. Pudng trung binh cua tam giac
* Dinh nghia: Puong trung binh ciia tam gidc 1a doan thang ndi trung diém hai canh cta tam giac.

* Pinh li 1: Puong thang di qua trung diém mot canh ciia tam giac va song song véi canh thr hai

thi di qua trung diém canh thir ba.
* Pinh Ii 2: Puong trung binh cta tam giac thi song song voi canh thi ba va bing nira canh dy.
2. Puong trung binh cia hinh thang

* Pinh nghia: Puong trung binh cia hinh thang 13 doan thang ndi trung diém hai canh bén cta hinh

thang.

* Dinh Ii 3: Puong thang di qua trung diém mot canh bén cia hinh thang va song song voi hai day

thi di qua trung diém canh bén thir hai.

* Dinh Ii 4: Pudng trung binh cta hinh thang song song v6i hai day va bang nira tong hai day.
II. BAI TAP VA CAC DANG TOAN

A.CAC DANG BAI MINH HQA CO BAN VA NANG CAO

Dang 1. Sir dung dinh nghia va dinh li vé dudng trung bin ciia tam giac dé chirng minh

Phuong phdp gidi: St dung Dinh nghia dudng trung binh cta tam giac, Pinh li 1, Pinh i 2 dé suy

ra di€u can chung minh.

Bai 1. Cho tam giac ABC cn tai 4, c6 M 1a trung diém cua BC. Ké tii Mx song song v6i AC cit AB
tai E va tia My song song v6i AB cit AC tai F. Chimg minh:

a) EF la duong trung binh ctia tam giac ABC;
b) AM 1a dudng trung truc cua EF.

Bai 2. Cho tam gidc ABC, ¢6 AM 1 trung tuyén tmg véi BC. Trén canh AB iy diém D va E sao cho
AD = DE = EB. Poan CD cit AM tai I. Chirng minh:

a) EM song song voi DC;

b) 714 trung diém ctiia AM;
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c) DC =4DI.
Dang 2. Sir dung dinh nghia va dinh li vé duong trung binh ciia hinh thang dé chirng minh

Phuong phdp gidi: St dung Pinh nghia dudng trung binh cta hinh thang, Dink Ii 3, Pinh li 4 dé suy

ra diéu can chirng minh.

Bai 3. Cho hinh thang vudng ABCD tai A va D. Goi E, F 1an luot 1a trung diém cua AD, BC. Ching

minh:

a) AAFD can tai F; b) BAF = CDF.

Bai 4. Cho hinh thang ABCD (AB//CD). Cac duong phan gidc ngoai cua 4 va D cht nhau tai E, cac
duong phan giac ngoai cua Bva C cit nhau tai /. Chung minh:

a) EF song song v&i AB va CD;

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

Dang 3. Sir dung phéi hop dwong trung binh ciia tam gidc va duong trung binh ciia hinh thang

dé chirng minh

Phwong phap giai: St dung Dinh nghia duong trung binh cua tam giac, Pinh nghia dudng trung

binh cua hinh thang va cac Pinh li : 1,2, 3,4 dé suy ra diéu can chirng minh.

Bai 5. Cho hinh thang ABCD (AB//CD). Goi M, N, P, Q lan luot 1a trung diém cua AD, BD, AC, BC.
Chtng minh:

a) M, N, P, O cing nam trén mot dudng thing;
b) NP = %|DC— AB|.

Bai 6. Cho hinh thang ABCD (4AB//CD) v6i AB = a, BC = b, CD = ¢ va DA = d. Céc tia phan giac

clia goc A va goc D cit nhau tai E, cac tia phan gidc cia B va C cét nhau tai F. Goi M, N theo thi

tu 1a trung diém ciia AD va BC.
a) Ching minh M, E, N, F cing ndm trén mot dudng thing.
b) Tinh d¢ dai MN, MF, FN theo a, b, c, d.

Dang 4.Tong hop
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Bai 7. Cho tam gidc ABC vudng tai 4, ké duong cao AH. Tu H ké tia Hx vuong goc voi AB tai P va
tia Hy vudng goc voi AC tai Q. Trén céc tia Hx, Hy lan luot ldy cac diém D va E sao cho PH = PD,
OH = QE. Chung minh:

a) 4 1a trung diém cua DE;
1

¢) PQ = AH.
Bai 8. Cho tam giac ABC c¢6 AM 1a trung tuyén Gmg v6i BC. Trén canh AC ldy diém D sao cho AD

% C. Ké Mx song song v6i BD va cit AC tai E. Poan BD cit AM tai I. Ching minh:
a) AD = DE = EC;

b) Sas = Sipm;

C)Sapc = 28izc.

Bai 9. Cho t&r giac ABCD. Goi E, F, K lan luot 1a trung diém cua AD, BC, AC.

a) Chung minh EK song song v6i CD, FK song song véi AB.

b) So sanh EF va %(AB + CD).

¢) Tim diéu kién cua tir gidac ABCD dé ba diém E, F, K thang hang. Ttr 6 ching minh EF = % (AB
+ CD).

Bai 10. Cho tir giac ABCD. C6 G la trung diém ciia doan ndi cac trung diém cua hai duong chéo AC
va BD. Goi m 1a mgt duong théng khong cit canh nao cua hinh thang ABCD, Goi 4", B, C’, D’, G'
lan lvot 1a hinh chiéu cuia 4, B, C. D, G lén duong théng m. Chung minh GG' = %
(AA+BB+CC+DD”).
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HUONG DAN
Bai 1.
a) Mx di qua trung diém M cua BC va song song v6i AC.
Suy ra Mx di qua trung diém E ctia AB (theo Dinh 1i 1).
Tuong tu, ta dugce F ciling 13 trung diém cua AC. Khi do

EF tr¢ thanh duong trung binh cua tam giac ABC;

b) Do ME va MF ciing la duong trung binh nén c6 ME = F—X%
MF = AE = AF. Suy ra AM la duong trung truc cua EF.
Bai 2.

a) Ta co6 EM la duong trung binh ctia tam giac BCD =
DPCM.

b) DC di qua trung diém D cta AE va song song voi EM
= DC di qua trung diém I ctia AM.

¢) Vi DI 1a duong trung binh cua tam gidc AEM nén DI =

M

1
= EM.()

Tuong tu, ta dugc: EM = %DC (2)

Tu (1) va (2) = DC =4DI R
F

Bai 3. ;
a) Ta c6 E 1a duong trung binh cia hinh thang ABCD. 1

= EF//AB.
Suy ra EF L AD
Khi d6 EF vira trung tuyén, vira 1a duong cao cua tam giac
AFD = DPCM.
b) Tam giac AFD can tai F nén EAF = EDF
Suy ra FAB = CDF
Bai 4.
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a) Goi M va N lan luot 14 giao diém cua AE, BF voi CD.
, — 1 ~ ‘. — 1 ~ ..
Ta cé: ADE = ED ngoai, DAE = EA ngoat.

Ma A4 ngodi + D ngoai = 180° (do AB//CD)
= ADE + DAE =90° , turc 1a tam giac ADE vuong tai E.

Khi do, tam giac ADM can tai D (do c6 DE vira la duong phan giac, vira 1a duong cao) va E 1a trung

diém ciia AM.
Chtrng minh tuong tu, ta duoc F olaf trung diém cta BN.

Tur kho, suy ra EF 1a duong trung binh cua hinh thang ABNM va ta dugc PPCM
b) Tuya), EF = %(AB+BC+ CD+ DA)

Luu y: C6 thé sir dung tinh chat dwong phén gidc dé chirng minh.

Bai 5. A B

a) Ta c6 MN la duong trung binh cua tam giac ABD M/ E fp N Q
= MN //AB VN xc

Tuong tu, ta dugc MP//CD va MQ//AB, CD.

Nhu vay, MN, MP, MQ cung song song AB = DPCM.

b) Ta co: %|DC—AB|=%|2MP—2MN|:|MP—MN = NP

Bai 6.

a)Goi P va Q lan luot 13 giao diém cua AE, AF vé6i CD. % N
D 70 (

Ching minh tuong tu 4.

b) Ta co:

MN=%(AB+CD) :%(a+c)

Lai co:
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c=CD=CQ+QD=BC+QD=b+ QD (do tam giac
BCQcan) = QD =c-b.

Trong hinh thang ABQD c¢6 M la trung diém ctia AD va ME//DQ nén chimg minh dugc F 13 trung
diém cua BQ, tir d6 chtirng minh MF 13 dudng trung binh cta hinh thang ABQD.

Vi MF la duong trung binh cua hinh thang ABQD.

= MF=%(AB+DQ):%(a+c—b)

Mat khéc, FN 1a duong trung binh cta tam giac BCQ, tic la FN = %CQ = %b.

Bai 7.
a) Chung minh dugc tam giac ADH va AEH can tai

A.
Khi d6: DAP = HAP, EAQ=HAQ va AD = AH=
AE. ;

Tur do, suy ra dugc A, A, E théng hang va A 1a trung
diém DE.

b) PQ la duong trung binh cia tam giac DHE =
DPCM.

c) Co AH=AD=AE=% DE, méPQ=%DE:>AH

[>=]

=PQ.
Bai 8.
a) Theo dinh 1y 1, trong tam gidc BDC c6: M 1a trung
diém cua BC, ME//BD = E 1a trung diém cua DC =

DE=EC=%DC.

Suy ra AD = DE = EC.
b) Tiry a) D 1a trung diém cta AE. Suy ra ID la dudng trung binh ctia tam giac AME hay IA = IM.

Vay Sas= Siam.

¢) Ha hai duong cao AH va IK cua tam giac ABC va IBC

6. TOAN HOC SO PO - THCS.TOANMATH.com




Chung minh dugc IK 1a duong trung binh cua tam giac AHM = IK = % AH.

Xét hai tam gidc ABC va IBC c6 chung day BC va hai duong cao AH = 2IK = DPCM.

Bai9.
a) HS tu chung minh.
b) Xét tam giac

EFK:EFSEK+KF=%CD+%AB=%(AB+CD); /.?

¢) D& E, F, K thang hang, khi d6 EF dong thoi song D
song voi AB va CD. Tuc la tor gidc ABCD la hinh
thang (AB//CD)

)

Theo dinh Iy 4, EF = %(AB +CD).

Bai 10. Goi E va F lan luot 1a trung diém cua AC va BD; E' va F' 1an luot 12 hinh chiéu cua E, F trén

duong thang m.

Khi do, GG' 1a duong trung binh cia hinh thang EE'F'F

= GG'= %EE +FF).

Ma EE' va FF' lan luot 14 dudng trung binh cua hinh thang AA'C'C va BB'D'D.
= EE'= %(AA' +CC'") va FF'= %(BB' +DD")

Thay vao (1) ta dugc DPPCM.
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B.CAC DANG BAI NANG CAO PHAT TRIEN TU DUY

e Duwong trung binh cua tam giac
Bai 1. Cho tur gidc ABCD, duong chéo BD la duong trung truc cia AC. Goi M, N lan luot 12
trung diém ciia AD va AB.V& ME L BC va NF L CD(E € BC,F € CD). Chimg minh rang ba

duong thing ME,NF va AC dong quy.

Bai 2. Cho tam gidc ABC . Trén canh AB lay diém D, trén canh AC ldy diém E. Goi M, N lan
luot 1a trung diém cua BE va CD. Puong thang MN cat tia AB va AC lan luotlatai P va Q.
Hoi hai diém D va E phai c6 diéu kién gi dé tam gidc APQ cantai 4?

Bai 3. Cho tam giac 4BC. Goi Bx va Cy lan luot 1a cic dudng chira tia phan giac clia cac goc
ngoai tai dinh B va C. Goi H va K 1an luot 14 hinh chiéu cua A4 trén Bx va Cy.

a) Chung minh rang t& giac BCKH 1a hinh thang;

b) Tam giac ABC phai ¢ diéu kién gi dé hinh thang BCKH 1a hinh thang can?

Bai 4. Cho tam giac ABC, truc tim H . Goi O 1a giao diém cua ba duong trung truc. Chig minh

rang khoang cach tir O dén BC bang nira d6 dai AH .
Bai 5. Cho tam gidc ABC cantai A, duong cao AH va duong phan giac BD. Biét rang

1 . .
AH = EBD, tinh s6 do cac goéc cua tam giac ABC

Bai 6. Cho doan théng AB va n diém 0,,0,,...,0, khong nam gitta A va B sao cho
0,A+0,A+..+0,A=0B+0,B+...+0,B =a . Ching minh rang ton tai mot diém M sao cho

OM+O,M+..+0M <a.

e Dudng trung binh cua hinh thang

Bai 7. Cho hinh thang can ABCD(AB < CD). V& AH L CD. Ching minh ring:

a) HD bang doan thang ndi trung diém hai dudng chéo;

b) HC bang dudng trung binh cta hinh thang.

Bai 8. Cho tam giac ABC . Goi M la trung diém ctia AB . Trén tia ddi cua tia BC lay diém O sao

1 , , s 1
cho BO=EBC. buong thaing OM cat OC tai N . Ching minh rang: AN =ZAC.
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Bai 9. Cho tam giac ABC, canh BC cb dinh. V& ra ngoai tam giac ndy cac tam giac ABM vudng
can tai B, tam giac CAN vudng can tai C. Chung minh ri‘mg khi A di dong trén mot nira mat

phang bd BC thi duong thaing MN luén di qua mot diém cd dinh.

Bai 10. Cho diém M nam giita hai diém 4 va B nhung khong 1a trung diém cua doan thing AB .

Trén ciing mot nira mit phiang bod AB vé cc tam giac CAM va DBM cantai C va D sao cho

C=D. Goi H va F lan luot 1a trung diém ctia 4D va BC . Chig minh rang: HF :%CD.

HUONG DAN
Bai 1. (h.3.7)
Goi O 1a giao diém cua AC va BD.

Tacoé: AC L BD va O4=0C.

Xét AABD c6 MN la duong trung binh
= MN//BD va OA L MN (vi OAL BD).

Xét AABC c6 ON la dudng trung binh

Hinh 3.7

= ON//BCva ON L ME (vi ME 1 BC).

Xét AACD c¢6 OM 1a duong trung binh

= OM//CDva OM 1L NF (viNF L CD).

Xét AOMN c6 OA, ME,NF 1a ba duong cao nén chung dong quy.
Bai 2. (h.3.8)

Goi O 1a trung diém cua BC.

Xét AEBC c6 OM la dudng trung binh

= OM//CE va OM:C—ZE.

Xét ADBC c6 ON la duong trung binh

= ON//BD va ON=%. Hinlh 3.8
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Ta co: M\l =A/Q\P]/\f\1 =1@ (so le trong).
AAPQ cintai A< Q=P< N, =M, < OM =ON < CE=BD.

Bai 3. (h.3.9)
a) Goi D va E tht ty 1a giao diém cia AH va AK v6i duong thang BC .

AABD c6 BH vura la duong phan gidc, vura la duong cao nén la tam giac can—=> HA = HD .

Tuong ty, ta c6: KA=KE . x\/ﬁ\/}*
Xét AADE ¢6 HK 1a duong trung A/H{/\/ K

binh nén HK//DE

= HK//BC. Hinh 3.9
Do do tir giac BCKH 1a hinh thang.

b) Ta co: fl\l = 1/3\11/(\1 = 61 (so le trong).

Hinh thang BCKH 1a hinh thang cn < H, =K, < B, =C,

& ABD = ACE <> ABC = ACB < AABC cintai A.

Bai 4. (h.3.10) A
Goi M va N lan luot 1a trung diém cia BC va CA. F
. \ A \ : A 5 \ H N
Goi F' va G lan luot 1a trung diém cia AH va BH .
. N . , G 0
Tacdo MN la dudng trung binh cia AABC, FG
la duong trung binh cia AABH . B D. ) c
Hinh 3.10

Suy ra MN//AB va MN=%AB

FG//AB va FG :%AB.

Do d6 MN//FG va MN = FG . D& thiy OM //AD,ON//BE .
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AOMN va AHFG c6: MN = Fi G;&\-/[T\’ = P/IF\GO/Z-\/A\/[ = HGF (hai goc ¢6 canh tuong tng song

song).

Viy AOMN = AHFG(g.c.g)= OM = HF = % .

Bai 5. (h.3.11)

Goi M 1a trung diém cua BD thi:

A
D
MD = %BD =AH .
A NP A B H C
AABC cantai A, AH la duong cao nén HB = HC'.
Hinh 3.11

Ta c6 HM la duong trung binh cia ABCD = HM //AC .

Hinh thang HMAD c6 hai duong chéo bang nhau nén 13 hinh thang can.

AADH = ADAM (c.c.c)=> 4, =D, < 90°~C =B +C (1)
Tadit B=C=x thi (l)<:>90°—x:§+x<:>x:36°

Vay AABC ¢6 B=C=36°4=108°.
Bai 6. Goi M 1a trung diém ciia 4B va O 1a mot diém tuy ¥ khong nam gitta 4 va B.

e Trudng hop O nam trén tia d6i ciia tia AB hay tia d6i cua tia BA (h.3.16), ta
OA+ OB e S—

chimg minh dugc OM = ——— (1) 0 A M B
2 Hinh 3.16

e Truong hop O khong thing hang v6i 4 va B (h.3.17).
Goi N la trung diém cua OB, khi d6 MN la

dudng trung binh cia AOAB, MN = %

Xét AOMN , ta co: OM < MN + ON

:>0M<M. (2)
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Tu (l) va (2) suy ra: OMSM.

(*)
Ap dung hé thie (*) d6i véi n diém 0,,0,,...,0, ta co:

OM<OATOB oy 040

oM < 01A42rOlB

Cong ting vé cac bit ding thirc trén ta dugc:

OM+OM+...0M < 0A+OB +02A+02B + +—0”A+O"B

5 > >
_01A+02A+...+OnA+OlB+OzB+...+OnB_g+g_a
2 2 2 2
Nhu vay diém can tim chinh 13 trung diém M cua AB.
Bai. (h.3.19
ai.( ) " B

a) V& BK 1 CD tadugc AH//BK va AB//HK

— AB=HK. -~hH ==

s
o X
1

AADH = ABCK = HD = KC. Hindi 3.19
Tacd: HD+KC=CD-HK < 2HD=CD- AB

@HD:M.

Theo vi du 4 thi doan thang PQ nbi trung diém cua hai dudng chéo bang nira hiéu hai day. Vay
HD = PQ

CD—-AB CD+ A4B
5y

b) Taco: HC=CD-HD=CD -

Puong trung binh cta hinh thang bang nira tong hai day. Do d6 HC bang d6 dai dudng trung binh
cua hinh thang.

Bai 8. (h.3.20)

Goi D1a trung diém cta BC.

V& BE//ON,DF//ON (E,F € AC).

Hinh 3.20
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Ta cd: OB=BD =DC :%BC.

e Xét AABE ¢6 MN//BE va MA=MB nén NA=NE. (1)
e Xét hinh thang ONFD ¢6 BE//ON va OB=BD nén NE=EF.  (2)

e Xét ACBE ¢6 DF//BE va BD=DC nén EF =FC.  (3)
Tu (1),(2).(3) suyra: AN = NE =EF =FC, do do AN =iAC.
Bai 9. (h.3.21)

Goi O 1a trung diém ctia MN .

Vé OF L BC; AH 1 BC;MD 1 BC va NE 1 BC.

Ta c6: OF //AH //MD//NE. N
4.0

ABMD = AABH (canh huyén — goc nhon) M

= MD=BH va BD=AH. (1) D BHF C E
Hinh 3.2

Tuong tu, ACNE = AACH

= NE=CH va CE=A4H. (2)

Tu (1) va (2) suyra BD=CE(=4H).

D@ thay OF 1a duong trung binh cta hinh thang MDEN

_ MD+NE BH+CH BC
2 2 2

= OF (khong dbi).

Taco: FD=FE;BD=CE = FB=FC.

Vay O nam trén dudng trung truc cuia BC va cach BC mot khoang khong doi 1a % Do do6 O 1a
mot diém cd dinh.

Suy ra MN di qua mot diém c6 dinh 13 diém O.

Bai 10. (h.3.22)

* Tim hwdng giai
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Diéu phai chimg minh 1a HF = %CD g0i ¥ cho ta nghi dén dinh li duong trung binh cua tam gic.

Ta v€ dudng trung binh EG cia AMCD thi EG = %CD . Chi con phai chimg minh HF = EG .

* Trinh bay loi giai
Goi E la trung diém ciia CM ,G 1a trung diém

cua DM . Khi d6 EG la duong trung binh cua

AMCD = EG =%CD. (1)

ACAM va ADBM cintai C va D ma C =D nén Hinh 3.22
cac goc & day cua chung bang nhau:

CAM = CMA=DMB = DBM .

= CA//DM va CM//DB (vi c6 cac cip goc dong vi bang nhau).

Xét ACMB c6 EF la duong trung binh = EF//MB .

Xét ADAM c6 HG la duong trung binh = HG//AM .

Suy ra: EF//HG (vi cung song song v4i AB ). Vay tu giac EFGH 1a hinh thang.

Xét hinh thang ACDM ¢6 EH 1a doan thang ndi trung diém hai duong chéo nén EH//AC .

Tuong tu, xét hinh thang CDBM c¢6: FG//DB .
Do d6 EHG = CAM ,FGH = DBM.
Mat khac CAM = DBM (chting minh trén) nén EHG = FGH .

Vay hinh thang EFGH 1a hinh thang can = HF =EG.  (2)

Tu (1) va (2) suy ra: HF=%CD.
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C.PHIEU BAI TU LUYEN CO BAN VA NANG CAO
Dwong trung binh cua tam giac

Bai 1: Cho tam giac ABC. Trén tia d6i cua tia BC 1ay diém D sao cho BD = AB. Trén tia ddi cua
tia CD lay diém E sao cho CE = AC. Goi H la chan dudng vudng goc ké tir D dén AD, K 1a chan
duong vudng goc ké tir C dén AE.

a) Chtng minh rang HK song song v&i DE.

b) Tinh HK, biét chu vi tam gidc ABC bang 10.

Bai 2: Cho AABC cd AB < AC, AH la duong cao. Goi M, N, K lan luot 13 trung diém cua AB, AC,
BC.

a) Chirng minh MNKH Ia hinh thang can.

b) Trén tia AH va AK lan luot lay diém E va D sao cho H 1a trung diém ciia AE va K 14 trung diém
cua AD. Ching minh tir gidc BCDE la hinh thang can.

Bai 3: Cho A4ABC c6 trung tuyén AM, 1 12 mot diém thudc doan théng AM, Bl ¢it AC ¢ D.

a) Néu 4D = %DC. Khi d6 hay ching minh I 14 trung diém cta AM.

b) Néu I 14 trung diém ctia AM. Khi d6 hdy ching minh 4D = %DC, ID = %BD.
¢)Néu 4D = %DC. Khi d6 trén canh AB lay diém E sao cho AB =3A4E. Chimg minh BD, CE, AM
ddng quy.

Bai 4: Dung tinh chat dudng trung binh ciia tam giac ching minh trong tam giac vudng duong
trung tuyén tng véi canh huyén bang nira canh huyén.
Bai 5: Cho tir gisc ABCD c¢6 AB = CD. Goi E, F lan luot 1a trung diém cua AC, DB. Pudng thing

EF lan luot cit AB, CD tai H,K. Chiing minh r:;ing: I?H\B = 171&7
Bai 6: Hinh thang cin ABCD(AB||CD) c6 AB=4 cm, CD =10 cm, BD =5 cm. Tinh khoang
cach tir trung diém I ctia BD dén canh CD.

Bai 7: Cho tam giac ABC can tai A, duong cao AH. Goi I 1a trung diém ciia AH, E 1a giao diém

ctia BI va AC. Tinh céc do dai AE va EC, biét AH=12 c¢m, BC=18 cm.
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Bai 8: Cho tam gidc ABC vudng tai A, dudng cao AH. Goi M 1a trung diém ciia HC, K 1a trung diém
ctia AH. Chimg minh ring BK vudng gbc v6i AM.

Bai 9: Cho tam giac ABC can tai A, dudng cao AH. Goi K 1a hinh chiéu vudng goc ciia H 1én AC.
Goi I 1a trung diém HK. Ching minh ring: AI | BK

HUONG DAN
Bai 1:

. \ ‘ 4

a) AABD can tai B, duong cao BH nén BH dong thoi

1a duong trung tuyén nén AH = HD H %\K

Tuong tu AK = KE nén HK 14 dudng trung binh cua /\/ \/D\

D E
AADE nén HK//DE ; HK = %DE

B C

b) HK:%:%:5(cm) (vi DE = DB+ BC + CF = AB+ BC + CA =10cm)

Bai 2:
a) MN 1a duong trung binh cta AABC = MN//BC = MN//HK, R
hay MI//BH
M, N

MI//BHva MA = MB = IA=IH I

I . ul
AMAH cantai Anén HMI = IMA (1) ? X ¢
NK 1a duong trung binh cia AABC = NK//AB = MNK = IMA

D

(hai goc & vi tri so le trong) (2) E

L — —

Tu (1) va (2) suy ra HMI = MNK (so le trong) hay HMN = MNK

—

Tu gidc MNHK c6 MN//HK nén tu giac 1a hinh thang, lai c6 HMN = MNK la hinh thang can.
b) HK 1a duong trung binh cua A4AED
= HK//ED hay BC//ED nén tt gisc BCDFE 1a hinh thang.

= NK 1a duong trung binh cuia AACD = NK//CD ma NK//ABnén AB//CD

— ABH = BCD (so le trong) (3)
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D@ thiy AABE cén tai B vi BH vira la dudng cao vira la trung tuyén

= BH la phan giac cua ABE = ABH = HBE 4)

Tir (3), (4) = HBE = BCD hay = CBE = BCD

Hinh thang BCDE c6 CBE = BCD =t giac BCDE la hinh thang can.

Bai 3: a)Khi 4D :%DC.

Goi N 1a trung diém ctia DC, khi d6 MN la dudng trung binh cta
ABCD = MN//BD = MN//ID

AAMN ¢6 MN//ID va AD = DN = AT = IM

b)Khi AT = IM .Ké MN//BD .Xét AAMN tacé ID//MN B M c
va Al =IM nén AD = DN .

1 N
Xét ABCD ¢6 MN//BD;MB = MC nén ND = NC . Vay AD=5DC, va de dang chira

ID = lBD.
4

¢)Khi 4D = %DC. AB =3A4E.

Ta c6 I1a giao diém cua BD va AM

Goi F 1a trung diém ctia BE. Tac6 MF 1a dudng trung binh
cuia ABEC = FM//CE

1
AD =5DC thi JA = IM (theo cau a) nén EI la duong trung binh cia AAFM = EI//FM

C6 FM//CE va EI//FM nénE, 1, C thang hang hay EC di qua b
diém I
Bai 4: Trén tia ddi cta tia AB 1iy diém D sao cho AD = AB . Khi y

d6 ABCD cantai C nén BC = CD

AM la dudng trung binh cia ABCD = AM = %DC = %BC * " ¢
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Bai 5: E la trung diém ciia AC, F 1 trung diém ctia BD
Goi M 1a trung diém cua BC

Nén EM la duong trung binh cia AABC
— EM :%AB vi EM//AB = MEF = AHK

Va FM la duong trung binh cia ABCD

:>FM=%CDV£1 FM//CD = EFM = HKD

Ma AB =CD nén AB=CD =AFMEFE can

— -

= MEF = AHK = EFM = HKD

— —

— AHK = HKD = KHB — HKC (k& bu)

Bai 6:

K¢ BHLCD,IK LCD.

CD-AB 10-4 _
2 2

Taco:CH =

3 (cm).

Ap dung dinh li Py-ta-go vaio ABHC , ta c6: BH* =BC* -CH* =5*-3* =16 =4"
= BH=4 cm.

Tam giac BDH c6 BI=1ID va IK || BH nén IK la duong trung binh.

:IK=E=
2

N | A

=2 (cm).

Bai 7: 4
K¢ HK // BE ta ching minh dugc AE = EK = KC

Két qua: AE = 5¢m, EC = 10cm
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Bai 8:

Tam giac AHC c6 AK=KH va HM = MC = MK la duong trung binh cia AAHC .
= MK || AC. Talaic6 AC L AB nén MK L AB o
Tam giac ABM co: AH 1L BM va MK L AB

= K la tryc tam, suy ra BK L AM..

Bai 9:

Goi J 1a trung diém ciia KC, ta c6 1J 1a dudng trung binh
trong tam giac KHC.

Dodo 1J / /HC = 1J L AH

Trong tam giac AHJ c6 1J L AH,HI L AJ .Tuwdo, 11a

truc tam tam giac AHJ.

= AILHI(1).

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

Tu (1) va(2) suyra AI L BK
Dwong trung binh cia hinh thang
Bai 1: Cho A4BC va duong thing d qua A khong cit doan thang BC. V& BD 1L d,CE L d .

(D,E € d) Goi I la trung diém ciia BC .Chimg minh ID = IE ) \ .

Bai 2: Cho hinh thang vuéng ABCD tai A va D. Goi E, F lan luot } \
E X F

1a trung diém ctia AD, BC. Chung minh: ] \

y H
a) AAFD cantai F; G[ \
b) BAF = CDF. D c

Bai 3: Tinh cac d6 dai x va y trén hinh. Biét

AB//EF//GH//CD,AE = EG = GD,AB = 4,CD = 10 (cm).
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Bai 4: Cho hinh thang ABCD c¢6 AB//CD (AB < CD) vaM la trung diém ctia AD . Qua M v&
dudng thiang song song v6i hai ddy cua hinh thang cit hai duong chéo BD va AC tai E va F, cit BC
tai N.

a, Chirng minh réng N, E, F lan luot 1a trung diém cua BC, BD, AC.

b, Goi I 1a trung diém cua AB , duong thang vudng goc véi IE tai E va duong thiang vudng goc véi

IF tai F cit nhau ¢ K. Chimg minh : KC' = KD .

Bai 5: Cho hinh thang ABCD, AB 1a day nho. Goi M, N, P, Q lan luot 13 trung diém ctia AD, BC,
BD va AC.

a) Chung minh bdn diém M, N, P, Q théng hang;

b) Chimg minh PQ // CD vi PQ = @32;1“3;

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

Bai 6: Cho hinh thang ABCD (AB//CD), tia phan giac cta goc C di qua trung diém M cua canh
bén AD. Ching minh rang:

a) BMC = 90° b) BC = AB +CD

Bai 7: Cho tam giac ABC, AM la trung tuyén. V& duong thang d qua trung diém I cia AM cit cac
canh AB, AC. Goi A', B', C'"' thtr tu 1a hinh chiéu cua A, B, C 1én duong th'fmg d. Ching minh
rang BB'+ CC'=2AA" .

HUONG DAN
Bai 1: BD//AFE (cung vudng goc véi d)

T giac BDEC' 1a hinh thang, 0 7

&

Ti1ké IO L DE = 10//BD//CE

Hinh thang BDEC ¢6 10//BD//CE va IB = IC nén OD = OF

Ta c6 OD = OE; I0 L DE nén IO la dudng trung truc cua doan . ‘ P %
thang DE = ID = IE
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Bai 2:
Chira EF 1la duong trung binh cua hinh thang ABCD nén
EF//AB//CD

AD 1 AB= AD | EF . AE = ED EF laduong trung truc
cua ABnén FA = FD hay AAFD cantai F;

AAFD = DAF = ADF

b) BAF = CDF.( ciing phu véi 2 goc bing nhau DAF = ADF )
Bai 3:

Theo tinh chit ciia duong trung binh ciia hinh thang,

tacod 2z = y + 4 hay:

y=2x—-4 (1)

_x+10
2

va y o)

Tu(l)va(2)suyra2x—4= x+10

Ta tinh dugc z =6 va y = 8
Bai 4:

a) Xét hinh thang ABCD c¢6 MA = MD ;
N € BC,MN//AB//CD(gt) = N la trung diém cua BC

Xét AADC ¢6 MA= MD; MF//DC = FA=FC

Xét AADB ¢6 MA= MD; MF//DC = ED = EB
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b) IE la duong trung binh cia AABD = IE//AD

OF 1a duong trung binh cia AACD = OF//AD A I B

Vay IE//FO; M

C6 IE//FO; IE | EK = EK 1 OF

Chting minh tuong tu tacé IF//EO//BC ;
IF 1 KF = EO 1| KF

AFEFO ¢c6 EK 1L OF; EO L. KF nén K latructam = OK 1 FF ma
EF//CD = OK 1 DC ; OD = OC vay KO la duong trung truc cua DC hay KC = KD

Bai 5: a) Xét AABD c6 MP la duong trung binh A
= MP // AB = MP // CD. /Y\
Xét AADC c6 MQ 1a duong trung binh = MQ // CD. VP Q\
Xét hinh thang ABCD c¢6 MN la duong trung binh D

= MN// CD .

Qua diém M c6 cac duong thing MP, MQ, MN cuing song song voi CD nén cac duong thing nay
tring nhau, suy ra bon diém M, N, P, Q thing hang.

CD AB CD-AB

b) Ta.c6 MN // CD nén PQ // CD; PQ=MQ-MP ===~ 5

c) Taco MP:NQ:%.

AB CD-AB
2 2

MP = PQ <

& AB=CD - AB < 2AB = CD (day 16n gép doi day nho).
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Bai 6: a) Goi N 1a trung diém BC.

— -

Ta ¢6 MN//CD = MCD = CMN

—

Ma MCD = MCN (vi CM 14 phén gidc D )

— e — 1/\

Suy ra CMN = MCN = gDCB

Tam gitc MCN can tai N=> MN = NC = NB , do d6 AMNB cantai N 2

— —

— NMB = NBM . Mit khic NMB — MBA , suy ra NMB — %ABC

o — — o — 1/\ —

BMC = CMN + NMB = _(BCD + ABC) = 90°

1
b) Vi MN la dudng trung binh cta hinh thang ABCD nén MN = E(AB +CD)

Talai ¢ MN:%BC .Dod6 BC = AB+CD

Bai 7: Goi N 12 hinh chiéu ctia M trén d.

Xét tir gidc BB'C'C c¢6 BB'//CC'" (cung vuong goc d)

= BB'C'C 1ahinh thang.

M la trung diém BC va MN//BB'//CC" (cing vudng goc d)
= MN la duong trung binh ctia hinh thang = BB'C''C

= BB + CC =2MN (1)

Chirmg minh duge AAAT= AMNI (gcg) = AA = MN (2)

Tt (1); (2)suy ra BB +CC' =2AA’.
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