HINH BINH HANH
A.LY THUYET

1. Pinh nghia: Hinh binh hanh 1a t& giac ¢6 cc cdp canh d6i A

song song

0ABCD

0ABCD la hinh hinh hanh < {AB// CD, AD// BC

- Chu y: Hinh binh hanh Ia hinh thang dac biét c6 hai canh Hl
bén song song
2. Tinh chét: Trong hinh binh hanh
- Tinh chét vé canh: Cac canh doi béng nhau
- Tinh chét vé goc: Cac goc ddi bang nhau
- Tinh chét vé duong chéo: Hai duong chéo cat nhau tai trung diém cta mdi dudong
3. Déu hi¢u nhén biét
- T giac co cac canh ddi song song 1a hinh binh hanh
- T gic ¢o cac canh doi bang nhau 13 hinh binh hanh
- T gic o hai canh ddi vira song song vira bang nhau 13 hinh binh hanh
- Tt gidc c¢6 cac goc ddi bang nhau 1a hinh binh hanh
- T gidc ¢ hai dudng chéo cat nhau tai trung diém ctia mdi duong 13 hinh binh hanh
4. Mo 1Ong
- Hai hinh binh hanh c6 mot duong chéo chung thi cac dudong chéo cua ching dong quy tai

trung diém cua duong chéo chung.
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B. BAI TAP

Bai 1:

Cho t&r giac 4BCD. Goi E,F lan luot 1a .
trung diém cua 4B,cD. Goi M,N,P,Q lan
luot 1a trung diém cua AF,CE,BF,DE .

CMR: Tt giac MNPQ la hinh binh hanh

Loi giai
Ta c6 QF,NF la duong trung binh cua tam gidc CDE

:> QF /| EC [QF I/ NE
NF /| DE’ | QE /| NF

= OQFNE 1a hinh binh hanh = ON, FE
Cat nhau tai trung diém ctia mdi duong
Goi 7 1a trung diém cua EF =1 1a trung diém ctia ON

Chting minh twong ty: TG gidc MEPF 1a hinh binh hanh = 713 trung diém ctia MP = dpcm

Bai 2:

Cho tir gidc ABCD va diém I thudc mién
trong ta gidc. Goi M,N,P,Q lan luot 1a
cac diém dbi xtmg v6i I qua trung diém

cua cac canh 4B,BC,CD,DA.

Chung minh MNPQ 14 hinh binh hanh.

Loi giai

Ta co ]\/IN//FE;]\/IN=2FE;PQ//GH;PQ=2GH;HG//AC;HG=%AC;FE//AC;FE=%AC
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Bai 3:

Cho tam gidc ABC va mot diém 7 thudc
mién trong cta tam gidc. Goi M,N,P lan
luot 1a trung diém cua BC,c4,4B. Goi

D,E,F lan luogt 14 cac diém d6i xing véi 1

qua M,N,P. Ching minh ring cic dudng

thang 4D, BE,CF ddng quy.

Loi giai
+) T gidc ABIF 13 hinh binh hanh (hai duong chéo cét nhau tai trung diém cua mdi dudng
= FA// = BI(1)

+) T giac BICD la hinh binh hanh

= Bl // =CD(2)

Tir (1)(2) = FA//=CD(1) = 0FACD 1a hinh binh hanh = 4D,CF cét nhau tai trung diém cia
mbi dudng (3)

Tuong tu: ABDE 14 hinh binh hanh = 4D, BE cat nhau tai trung diém ctia mdi duong (4)

Tir (3)(4) ta c6 diéu phai ching minh.

Bai 4:

Cho A4BC, O 1a 1 diém thudc mién trong
tam giac. D,E,F la trung diém cua
AD,BC,CA. L,M,N lan luot 1a trung diém

cua 04,0B,,0C .

Chtng minh ring EL, FM,DN ddng quy

Loi giai
1
\ 1y . s DF =MN =—BC
+) DMFN 1a hinh binh hanh, do: 2
DF //MN //BC
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— DN,FM cat nhau tai trung diém ctia mdi duong

MLFE : hbh
Tuong tu:
{DLNE : hbh
Bai 5:
Cho hinh binh hanh 4CBD, 4DC=75°. O la E A

giao diém hai dudng chéo. Tir D ha DE, DF
lan lwot vudng goéc véi AB va BC (

E e AB,F € AC). Tinh

EOF Loi giai
+) Goi 0 1a giao diém cua AC va BD
Vay o 1a trung diém cua AC,BD
ABC = ADC = 75"

Xét tam giac vudng BDE , c6: AO=0D=0OB= % = FE =

+) EOD = B, + E, = 2B,(Gocngoail)
+) FOzéBD:OB:OD:BZ = F, = DOF =2B,

Tuong ty: EOF = EOD +FOD =2(B, + B,) =2A4BC =150".

A
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Bai 6:

Cho A4BC, cb cac trung tuyén AD,BE,CF . A
Biét ring BE L CF .
Chtng minh rang: AD? = BE* + CF?

o M

Str dung phuong phap dich chuyén tirc thoi

B D C
Loi giai
MC =BE
Dung hinh binh hanh BEMC =
MC//BE = MC L CF(BE L CF)
ME//BC
=
FE //CB(duongTBA)
Viy M,E,F thang hang
1
+) FE=—BC
2
1 3
FM = ME+ FE = BC+—BC==BC()
AD =3GD 3
Mat khac: 1 = AD= EBC(Z)

ABGC :GD :EBC

MF = AD = MF* = AD?
Tu (1)(2) = AD? = FC? + BE* (dpcm)
Pytago: FM* = FC* + MC?

Bai 7:

Cho hinh binh hanh 4BcD. Vé phia trong hinh binh hanh dung céc tia Ax, By,Cz, Dt lan luot
tao vGi AB,BC,CD,DA cic goc bang nhau va bang « . Céc tia nay cit nhau tao thanh tir giac

MNPQ . Chtng minh rang AC, BD,MP,NO d6ng quy
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Loi giai
+) D1 chiing minh tr gidc MNPQ 1a hinh binh hanh
4,=75=C,

=C,=4,=>MN//PQ (1)
A4 =75"=C,

Tuong tu: B, =D, = MQ//NP (2)= OMNPQ : hinhbinhhanh

+) Thém: AMCP 1a hinh binh hanh

AM
AADM = ACBP(gcg) = { = HBH = dpcm

AM /| CP

Bai 8:

Cho ti giac ABCD, E la trung diém cia
AD,F 1a trung diém ctia BC. G la dinh cua
hinh binh hanh C4DG va H la dinh cua
hinh binh hanh CABH

a. Chung minh BD//GH

b. HD =2EF

Loi giai
a. Co DG//BH va DG =BH nén tu giac BDGH 1a hinh binh hanh = BD = GH (dpcm)

b. Goi I 1a trung diém cua BD, J 1a trung diém cta BH = JI :%DH ()
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EI:lA

2
JE=Leglo JEI=IE
_ 4 — P
) £l JF = OELJF : hinhbinhhanh
AB=CH

— JI = FE(2) = HD = 2FE(dpcm)

Bai 9:

Cho tam giac ABC. Goi 4' ddi xtimg vdi 4
qua C, B' d6i xtimg voi B qua 4, C' doi
xiung v6i C qua B. Goi BM la trung tuyén
clia tam gidc ABC, B'M' 13 trung tuyén cua
tam gidc 4'B'C'

a. Chung minh to giac 4ABM'M 1a hinh binh

hanh
b. G 1a giao diém cta BM va B'M'. Ching
minh rang G 14 trong tAm tam gidc ABC va

A'B'C'

Loi giai
a. BM'=//%A'C:>BM'=//%AC=AM:OABMM':hinhbinhhanh

b. Goi I 1a trung diém ciia B'G, J la trung diém ciia BG
Suy ra ) la duong trung binh cua tam giac

JI//AB

:>JI//:lBB':>
2 JI=AB=JI//=MM"'= JIMM ': hinhbinhhanh

Suy ra G 14 trung diém cua IM'

GM'=GI =IB'

L C AABC,AA'B'C'
GM =GJ =JB

MJ:>{

GBB'
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Bai 10:

Cho tam giac déu 4BC, mot duong thang
song song v&i BC cat AB,AC tai D va E.

Goi G la trong tam cua tam gidc 4ADE, I 1a

trung diém ctia CD. Tinh sb do cac gdc tam

giac BIG

Loi giai
+) Qua C ké dudng thang song song véi BD cat ED tai K
+) 0CcBDK 13 hinh binh hanh nén KB cit CD tai I

+) DG=EG

+) GDK =GDB =150’

+) AKEC déu

KC=KE .
— KE = BD = AGEK = AGDB(cgc) = GK = GB = AGBK can

=
KC=DB

Suy ra GI 14 trung tuyén, dudng cao
= GI L BK = GIB =90"; BGK = EDG =120°(AAED : deu, G : trongtam)

= GBK = GKB =30°(AGKB : cantaiG) = BGI = 60" .

Bai 11:

Cho tam giac 4BC, H la truc tam, 7 1a giao
diém cac duong trung truc, K 1a diém ddi
xtng véi H qua trung diém BC. P

CMR K dbi xtmg v6i 4 qua I

Loi giai
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M 14 trung diém ctia BC va HK
= OBHCK 1a hinh binh hanh

BH //CK BK //CH
= ;BH L AC=CK 1 AC; = AB | BK
CH//BK B

Goi I' 13 trung diém cua 4K

= ['N la duong trung binh cua tam gidc ACK = I'N//CK'I'N 1 AC

Goi P la trung diém ctia 4B = I'P la dudng trung binh cla tam giic ABK
=I['P//BK=1'P1 AB

. I'N:trungtruc: AC ., ..
0: =/=1'= K do1 xting v&1 4 qua I.
I'P 1 AB = I'P:trungtruc: AB

Bai 12:

Cho A4BC, vé phia ngoai tam gidc v& céc
tam giac déu ABD, ACE . Goi I,M,N lan luot
1a trung diém cua DE, 4B, AC.

Chtng minh rang AIMN déu

Loi giai
Dung phwong phap phong to tam giac IMN

FE=AD=BD

Goi F la diém dbi ximg v6i 4 qua I = 0ADFE 14 hinh binh hanh =
DF = AE =CE

BF =FC

+) ADF = AEF = D, = E,(= 60° — ADF) = AFEC = BDF (cgc) = {
K =B

+) BFC =360° — F, - BFD — DFE = 360" — DBF — BFD— DFE = 360" — (180° — BDF) - (180° — ADF)

= BDF + ADF = ADB = 60° = ABFC déu




1 1 1 A
+) M]:EBF;NIZEFC;MVZEBCDMI:NI:]MN:AMNI déu

Bai 13:

Cho hinh binh hanh 4BcD, Goi E,F lan D

luot 13 trung diém cua 4D,BC, dudng chéo
AC cat BE,DF lan luot tai P va Q, goi R
1a trung diém cta doan thang BP. CMR:

a) AP=PQ=0QC

b) Tt gidc ARQE 1a hinh binh hanh

Loi giai

a, Trong ABCD ¢6 CO va DF 13 hai duong trung tuyén nén Q 13 trong tim

1 1
= 00=-0C=-0C (1)

2 3
Tuong tu A ABD co6 P la trong tam
—or=-Lar-L40 (2

2 3
Tu (1) va(2)taco 4P=CQ

o . 2 AC 2

Ta lai co: PQ=AC—AP—QC=AC—(2AP)=AC—5A0=AC—T=§AC=AP
Vay AP =PQ=0C
b) Vi P 1a trong tim A4BD nén EP:%PB:PR

T gidc ARQE c6 hai dudng chéo cit nhau tia trung diém mdi dudng nén 14 hinh binh hanh.
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Bai 14:

Cho hinh binh hanh ABCD c6 4=120°, tia 5 o

phan gidc goc D di qua trung diém / cuia

AB . K¢ AH vuong goc véi DC . CMR: M
a) AB=24D

b) DI =24H A ' 1 ' B

c) AC vudng goc AD

Loi giai

a) A4DI can tai dinh 4 :>AD=AI:>AD:A1:%AB

b)Ké L 4H 1 DC,AM | DI :>AADM=AADH:>AH:DM=%DI

C) AACD ¢6 D=60"= CD =2.4AD = AADC vudng tai A4

Bai 15:

Cho hinh binh hanh 4BCD, lay hai diém

E,F trén BD sao cho BE = DF <%

a) Chung minh 4ECF 1a hinh binh hanh

b) Goi K 14 giao diém cta CE va 4B, I 1a

trung diém cta 4K, xac dinh vi tri diém E

sao cho AI =IK = KB

Loi giai
a) Xét AABE va ACDF ta c6: AB=CD,B, =D, va BE=CF
= AABE = ACDF (cgc) = AE =CF
Chung minh tuong tu 4F = CE = 0AECF 1a hinh binh hanh

04=0C
Al =KI

BK =K

= E latrung diém OB
KE//10

b)Tacé{ :Ol//CK,khidé{

11
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Bai 16:

Cho tam giac A4BC, trén tia ddi cua tia BC,
ldy diém D, trén tia ddi cia tia CB lay diém
E sao cho BD=BC=CE, Qua D ké duong
thang song song v4i 4B cit AC & H, qua
E ké duong thiang song song voi AC cat
AB & K, chiing cit nhau & I

a) T gidc BHKC 1a hinh gi?

b) Tia 14 cat BC tai M . Chiing minh rang
MB=MC
¢) Tim diéu kién cua A4BC dé tir giac

DHKE 1a hinh thang can

Loi giai
a) Tt giac BHKC 1a hinh binh hanh vi ¢6 2 duong chéo BK va HC cat nhau tai trung diém
ctia moi duong
b) Tt gidc AHIK cling 1a hinh binh hanh nén 4K //IH va AK =IH
AB//IH; AB = IH = ABHI la hinh binh hanh
= IA//HB = AM la duong trung binh ctia ABCH = MB = MC
¢) T giac DHKE la hinh thang vi HK //DE

dé 1a hinh thang cAn = D=E hay B=C= A4BC can tai 4

Bai 17:
Cho hinh thang vuéng 4ABCD (A =D :900), 4, 5
c6 CD=24B, goi H la hinh chiéu cia D )
trén AC, M 1a trung diém cta HC.
Chting minh rang BMD =90’ E—
D c

12
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Loi giai
Goi N 1a trung diém cta HD, ta c6 MN 1a dudong trung binh= MN = %DC,MN //DC

Ma 4B//DC, AB =%DC

nén A4AB//MN va AB= MN = ABMN la hinh binh hanh = AN //BM
AADM ¢O6 DH 1 AM,MN 1 AD,AN 1 DM

Khi d6 BMD =90°

Bai 18:

Cho hinh thang vudng 4BCD, 4=D=90°,

CD=24B=24D. Goi H 13 hinh chiéu cua o
D 1én 4C. Goi M,N,P lan luot 1a trung

diém cua CD,CH va DH 0

a) Chung minh tir gidc ABMD la hinh

vuong va tam giac BCD la tam giac vudng
can
b) Chuing minh DMPQ 1a hinh binh hanh

c) Chimg minh 4Q L DP

Loi giai
a) Chtirng minh tt gidc ABMD c6 4 canh bang nhau, lai c6 4=90° nén ABMD 1a hinh vudng
ABCD ¢6 MB=MC =MD nén la tam giac vuodng, lai c6 BDC =45’
Do d6 ABCD la tam giac vuong can & B
b) Tt gidc DMPQ 1a hinh binh hanh vi ¢c6 PQ//DM va PQ =DM

¢) Chirng minh Q 1a tryc tdm cua AADP
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Bai 19:

Cho tam gidc 4BC c6 goc 4 tu, AC> AB, 4

H 1a chan duong cao ha tir 4, vé phia trong

~

gdc BAC,dung D va E sao cho 4D vuong B c

O

goc vOi 4B, AD=AB, AE vudng goc voi
AC VA AE=AC, M 13 trung diém DE. £

CMR: 4,H,M thang hang

Loi giai

Duyng hinh binh hanh DAEF = M 13 trung diém AF = AE = DF
Ma AE L AC= DF 1 AC
Ta cO: DAE + BAC = DAE + BAD + DAC =90° +90° =180°
Ma: DAE + ADF =180° => BAC = ADF
AADF = AABC(cgc) = B=DAF;C=F
Goi FD cét BC tai I, cit AC tai N va AF cit BC tai H'
= {H'IF B NIC(dZ):]H'F =N=90°,

C=F

Hay AF L BC tai H= A,F,H thang hang = 4, H,M thang hang.

Bai 20:

Cho hinh binh hanh 4BCD c6 4B va BD
cit nhau tai 0, Goi (d) 1a duong thang di

qua 4 va khong cit doan BD, goi

BB',CC',DD'1a khoang cach tir B,C,D dén
dudng thang (d), (B',C',D' nam trén (d)).

Chtng minh rang: BB'+ DD'=CC'
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Loi giai
Veé OO'J_d(O'ed)
C6 00' 1a duong trung binh nén 200'=BB'+DD' (1)
Tuong tu AACC' ¢6 00' 1a dudng trung binh nén 200'=CC" (2)

Tu (1) va (2) = BB+ DD'=CC' (dpcm).

Bai 21:
Cho hinh binh hanh 4BCD va dudng thang p =
(d) nam bén ngoai hinh binh hanh, Goi 4,
2 2 S a R ) 0

B',C',D' lan luot 1a hinh chiéu cua 4,B,C,D
trén (d).

(d) 5 c
CMR: 44'+CC'=BB'+DD' q

v V] i i
A’ D' o' B’ C’

Loi giai
Vi 4BCD la hinh binh hanh
Nén hai duong chéo cat nhau tai trung diém mdi duong
Goi 0 la giao cua hai duong chéo 4C va BD
0" 1a hinh chiéu ctia 0 xudng (d)
Khi d6 ta c6 00' 1a duong trung binh ctia hinh thang 44'C'C nén 200'= 44'+CC"' (1)
Tuong tu 0O' 1a dudng trung binh cua hinh thang DD'B'B nén 200'=DD'+ BB' (2)
Tu (1) va (2) = 44'+CC'= BB'+ DD'

Vay HM L BN = ABMN c6 MH vira la dudng cao vira 13 trung tuyén nén MB = MN

——

15

'




Bai 22:

Cho A4ABC c6 ba gdc nhon (4B < AC), goi A
H 1a tryc tAm, O 1a giao diém cta 3 duong
trung truc cta tam giac, D 1a diém ddi xtng
cua 4 qua O

a) CMR: Tu giac BHCD la hinh binh hanh 0

b) Goi M 1a trung diém cta BC

Chting minh rang AH =2MO

Loi giai
a) Tt 40=0C = 0D = chung minh ACD =90°,
Tacd DC L AC,BH 1 AC (H latruc tAm AABC)=> BH //CD
Chung minh tuong tu ta cling c6 CH / BD
Vay BHCD 1a hinh binh hanh
b) M 1a trung diém cia BC = M 1a trung diém ctia DH
Ma 0 1a trung diém cta 4D

= OM la duong trung binh ctia AADH

:OM:%AH:AszOM

Bai 23:

Cho hinh binh hanh 4BCD, Cac duong cao A N B

AE va AF , biét AC=25cm,EF =24cm. Tinh
khoang cach tir 4 dén tryc tAm H cua

AAEF

Loi giai

Ké CN vudng gboc véi 4B

——
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T gidc EHFC ¢6 EH //CF,HF //CF nén EHFC la hinh binh hanh = AN = HF (= EC)

TG gidc ANFH cO AN = HF, AN //HF nén la hinh binh hanh = 4H //NF
Laic6 AH 1 EF nén NF 1 EF
AEFN vuong tai F cO EF =24cm, NE = AC =25cm

= NF* = NE>-EF*> =25 24 =49 = NF =7 = AH =Tcm

Bai 24:

Cho tam gidc ABC déu, mot dudng thang // A
véi BC cit 4B,AC & D va E, goi D 1a

trong tdm cua tam gidc ADE, I la trung D E K
diém cua cD, Tinh s6 do cac goc cua tam

giac BIG 1

B C

Loi giai
Qua C v& dudng thiang song song voi BD, cit DE tai K
Ta c6 BDKC 1a hinh binh hanh = B,7, K thang hang

Chirng minh ABDG = AGEK (cgc)

Dé ABGK cantai G ¢ BGK =120°,
do d6 cac goc cua ABIG lan luot 14 90°,60°,30°

Bai 25:

Cho A4BC, D trén 4B, E trén AC sao cho
BD=CE, Goi M,N la trung diém cua BC,
DE, V& cac hinh binh hanh BDNI va
CENK

a) CMR: 7,M,K thang hang

b) MN cét AC tai O, cit BA tai P




Chtng minh rang A4PQ cin

Loi giai

. S . \ BI/ /DN
a) T gidc BDNI 1a hinh binh hanh = {B N BI//DE

. S s : \ KC//NE
T gidc NECK 1a hinh binh hanh = {KC NES KC//DE

Twurdo tacd CK//DE va BI =CK = Tl gidc BICK 1a hinh binh hanh
c6 M 1a trung diém cia BC

— M di qua trung diém IK = I, K, M thang hang

b) Tacdé NI =BD,NK =CE ma BD=CE = NI = NK = ANIK cantai N
Ma MN la dudng trung tuyén = NM 1a phan gidc = N, = N,

Lai c6 NK//CO=> N, =0, (d0ng vi)

va NI//BD=> N, = P(ddng vi)

=0, =P=>0, =0, (dbi dinh) = P=0, . Viy A4PQ can tai 4.
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