HINH THOI
I. TOM TAT LY THUYET
* Pinh nghia: Hinh thoi 14 tir gidc c6 bon canh bang nhau.
Nhdn xet: Hinh thoi ciling 1a mot hinh binh hanh.
* Tinh chat:
- Hinh thoi c6 tit ca cac tinh chit cta hinh binh hanh.
- Trong hinh thoi:
+ Hai duong chéo vuong goc voi nhau.
+ Hai duong chéo 1a cac duong phan giac cua cac goc ¢ dinh cua hinh thoi.
* Ddu hiéu nhdn biét:
- T gidc c6 bon canh bang nhau 1 hinh thoi.
- Hinh binh hanh c6 hai canh ké bang nhau 13 hinh thoi.
- Hinh binh hanh c6 hai duong chéo vuong goce 1a hinh thoi.
- Hinh binh hanh c6 mot duong chéo 1a duong phan giac ciia mdt goc ¢ dinh 1a hinh thoi.
IL. BAI TAP VA CAC DANG TOAN
A.CAC DANG BAI MINH HQA CB-NC
Dang 1. Chung minh tir giac 1a hinh thoi
Phuwong phdp: Sir dung cdc ddu hiéu nhin biét
+ Tir gide c6 bon canh bang nhau la hinh thoi.
+ Hinh binh hanh ¢6 hai canh ké bang nhau la hinh thoi.
+ Hinh binh hanh co hai dwong chéo vuong goc voi nhau la hinh thoi.
+ Hinh binh hanh co mot dwong chéo la dwong phdn giac cua mot goc la hinh thoi.

Bai 1. Cho tur gidc ABCD c6 AC = BD. Goi E, F, G, H theo thu tu 1a trung diém cua céc canh AB,
BC, CD, DA. Chung minh tir gidc EFGH 1a hinh thoi.
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Bai 2. Cho hinh binh hanh ABCD ¢6 AC vudng goc véi AD. Goi E, F theo thi tu 13 trung diém cia
cac canh 4B, CD. Ching minh tr gidc AECF 1a hinh thoi.

Dang 2. Van dung tinh chét ciia hinh thoi dé chirng minh céc tinh chit hinh hoc

Phuong phdp: Sir dung tinh chdt va dinh nghia ciia hinh thoi dé gidi todn
+ Hinh thoi la ti gidc ¢é bon canh bang nhau.

+ Hinh thoi ¢6 tdt cd cdc tinh chat ciia hinh binh hanh.

-- Cdc canh doi song song va bang nhau, cdc géc doi bang nhau.

-- Hai dwong chéo cdt nhau tai trung diém ciia méi dong.

+ Ngoai ra, trong hinh thoi co:

-- Hai dwong chéo vuong goc voi nhau.

-- Hai dwong chéo la cac dwong phdn gidc cua cdc goc cua hinh thoi.
Bai 3. Cho hinh thoi ABCD c6 B = 60°. K¢ AE L DC, AF 1 BC.

a) Chirng minh AE = AF.

b) Chimg minh tam giac AEF déu.

¢) Biét BD = 16 cm, tinh chu vi tam giac AEF.

Bai 4. Cho hinh thoi ABCD, goi O 1a giao diém cta hai dudng chéo. Trén canh AB, BC, CD, DA lay
theo thir ty cac diém M, N, P, Q sao cho AM = CN = CP = AQ. Chiing minh:

a) M, O, P thang hang va N, O, O thing hang;

b) Tt giac MNPQ 1a hinh chir nhat.

Dang 3. Tim diéu kién dé tir giac 1a hinh thoi

Phuwong phdp gidi: Vin dung dinh nghia, cdc tinh chat va dau hiéu nhédn biét ciia hinh thoi.

Bai 5. Cho hinh thang ABCD goi M, N, P, Q lan luot 1a trung diém cta hai day va hai duong chéo
cua hinh thang.

a) Chung minh rang t&r giac MPNQ 1a hinh binh hanh.
b) Hinh thang ABCD phai c6 thém diéu kién gi dé tr giac MPNQ 1a hinh thoi?

Bai 6. Cho tam giac ABC, qua diém D thudc canh BC, ké cac dudng thing song song véi AB va AC,
cat AC va AB theo thir tw S E va F.

a) Tu gidc AEDF 1a hinh gi?
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b) Piém D & vi tri nao trén BC thi AEDF 13 hinh thoi?
Dang 4.Tong hop

Bai 7. Cho tam giac ABC, phan giac AD. Qua D ké dudng thing song song voi AC cét AB tai E, qua

D ké duong thing song song véi 4B cit AC tai F. Chirng minh EF 13 phan giac ctia AED.
Bai 8. Cho hinh chir nhat ABCD. Goi E, F, G, H lan luot 1 trung diém ctia 4B, BC, CD, DA.
a) EFGH la hinh gi? Vi sao?

b) Chimg minh AC, BD, EG, FH dong qui.

Bai 9. Cho tam giac ABC can tai A, trung tuyén AM. Qua M ké duong thing song song v6i AC cit
AB tai P va duong thing song song v6i AB cit AC tai O.

a) T gidc APMQ 1a hinh gi? Vi sao?
b) Chirng minh PQ//BC.

Bai 10. Cho hinh binh hanh ABCD. Trén cac canh AB va CD lan luot 1y cac diém M vaN sao cho
AM = DN. Pudng trung tryc ciia BM 1an lugt cit cac duong thing MN va BC tai E va F.

a) Ching minh E va F d6i xting véi nhau qua 4B.
b) Chirng minh tr gidc MEBF' 14 hinh thoi

¢) Hinh binh hanh ABCD ¢6 thém diéu kién gi dé tir gisc BCNE 1 hinh thang can.

Bai 11. Cho tam giac ABC nhon, cac duong cao BD, CE. Tia phan gidc cia cac goc ABD va ACE
cit nhau tai O, va 1an lugt cat AC, AB tai N, M. Tia BN cit CE tai K, tia CM cit BD tai H: Chting

minh rang:
a) BN 1L CM;

b) Tu gidc MNFIK 1a hinh thoi.
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HUONG DAN

Bai 1. Ap dung tinh chit dudng trung binh cta tam giac ta chirng minh
duoc:

EH=FG:%BD va HG=EF=%AC

Ma AC = BD = EH = HG = GF= FE nén EFGH 1a hinh thoi.
Bai 2.Chung minh AECF la hinh binh hanh c6 2duong chéo vuong
gbc véi nhau c6 4 canh béng nhau. e

L P

a) Do AC la phan gidc ctia goc DBC nén AE = FA

b) Co B = 60° nén AABC va AADC la cac tam gidc déu =

EAC = FAC =30". Vay AAFE can va c6 FAE = 60° nén AFAE déu. b
¢) EF 14 dudng trung binh ctia EAC = FAC =30°DCB E
Vay FE = %DB = 8cm; ? g ¢

Chu vi AFAE 1a 24cm .

Bai 4. % _E\_ \TN\
a) Chtirng minh dugc MBPD va BNDQ déu 1a hinh binh hanh = ! o Tk
PPCM. N

b) Ap dung dinh 1y Talet dao cho AABD va ABAC tacos MQ//BD va ’

MN//AC.

Ma ABCD Ia hinh thoi nén AC L BD = MQ L MN

MNPQ 12 hinh chit nhat vi c6 cac goc ¢ dinh la géc vudng

Bai 5.

a) Ap dung tinh chat duong trung binh cta tam giac cho AABC va ‘\ s _‘:‘</R\\
ADBC ta s& co: / /A\/\Q‘\\\

MQ//PN//BC va MQ = PN = %BC —MPNQ 14 hinh binh hanh.

b) Tuong tu ta c6 QN//MP//AD va QN = MP = %AD.

Nén dé MPNQ 14 hinh thoi thi MN L PQ khi &6 MN L CD va trung
truc hay truc dbi xtmg ctia AB va CD.
= hinh thang ABCD Ia hinh thang can.
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Bai 6. A
a) Hoc suinh ty chiing minh F

b) néu AEDF 14 hinh thoi thi AD 14 phén gidc cia FAE suy ra AD 13

phan giac ctua BAC
Bai 7. Chung minh tir gidc AEDF 1a hinh thoi

= EF la phan giac cua AED

Bai 8. p E 5
a) Ap dung tinh chat dudng trung binh cho ABAC va AADC ta co: .
EF//HG; EF =HG = %AC va HE/HG; HE = FG = %BD. B - c

Ma ABCD Ia hinh chit nhat nén AB = BD = EFGH Ia hinh thoi.

b) Goi O = AC N BD = O 1a trung diém ctia AC va BD. Chtng minh y
EBGD va BFDH 14 hinh binh hanh suy ra AC, BD.EG, FH dong quy
tai trung diém moi duong (diém O). P Q

Bai 9.

a) Van dung dinh 1y 1 vé& dudng trung binh ciia tam giac suy ra APMQ —¥
13 hinh thoi do ¢6 4 canh bang nhau.

b) Vi PQ L AM ma AM L BC (tinh chit tamgiacs can) nén PQ//BC.
Bai 10.

a) Do AM = DN = MADN 1Ia hinh binh hanh

— -

~ pé
= D = AMN = EMB = MBC

Ta c6 AMPE = ABPE nén EP = FP. Vay MEBF la hinh thoi va 2 diém /} ' // Y P
E, F dbi xtmg nhau qua AB. = N’i--\.._xf\;[
b) Tu giac MEBF c6 MB m EF = P; Lai ¢6 P trung diém BM, P la

trung diém EF, MB L EF.

— MEBEF Ia hinh thoi.

¢) D& BNCE 12 hinh thang can thi CNE = BEN

Ma

CNE = D = MBC = EBM nén AMEB ¢6 3 goc bang nhau, suy ra diéu
kién dé BNCE 1a hinh thang can thi ABC = 60°

Bai 11.

a) Sir dung tinh chat tong cac goc trong mot tam giac bang 180°.
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= ABC = AEC
= NBD = MCA

Trong ADBN c6: NBD + BND =90’

GoiO=CM NBN=CM LBN=0 (1)

b) Xét ACNK c6: CO L KN = CO L BN, CO la phan giac ACE nén
ACNK can 6 C = O 1a trung diém KN (2).

Twong tu chimg minh dugc 13 trung diém MH (3).

Tu (1),(2) va (3) suy ra MNHK 1a hinh thoi.

B.PHIEU BAI NANG CAO PHAT TRIEN TU DUY

Dang 1: Nhan biét t giac 1a hinh thoi

Bai 1: Cho tam gidc ABCcantai 4.Goi D, E F lanluot la trung diém cta cac canh
BC, 4B, AC . Chiing minh: t gidc AEDF la hinh thoi.

Bai 2: Cho tam gidc ABC can tai 4. Trén ntta mit phang khong chita 4 c6 bo 1a duong
théng chtra canh BC, vé tia Bx//AC vatia Cy // AB.Goi D la giao diém ctia hai tia Bxva
Cy . Chting minh: : t& gidc ACDB 1la hinh thoi.

Bai 3 : Cho A4BC cantai B c6 duong cao BE. Trén tia d6i cua tia EB 1dy di€ém D sao cho
ED = EB . Chttng minh: t gidc 4BCDla hinh thoi.

Bai 4: Cho A4BCcan tai B.Puong thang qua C song song véi AB cat tia phan giac cta
ABC tai D. Chting minh: t gidc 4ABCD1a hinh thoi.

Bai 5. Cho hinh binh hanh ABCDc6 4D 1L AC.Goi M, N theo thtt tu la trung di€m cua
AB, CD . Chttng minh t gidc AMCN la hinh thoi.

Bai 6 : Cho AABC nhon, duong cao tai 4D, BE . Tia phan giac ctia DAC cit BE, BC theo
tht tew 6 /, K .Tia phan gidc ctia EBC cit AD, AC theo thir ty s M, N . Chiing minh:
MINK 1a hinh thoi.

Dang 2. St dung tinh chét hinh thoi dé tinh toan, chitng minh cac doan thang bang
nhau, cic goc bang nhau, cac dwong thang vuong goc.

Bai 1. Cho hinh thoi 4BCD ¢6 B>90°.Ké BE 1 AD tai £, BF L DC tai F, DG 1L AB tai

G, DH 1| BCtai H, BE cit DG tai M, BF cit DH tai N . Chtng minh cdc goc cua t
giac BMDN bang cac goc ctia hinh thoi ABCD

Bai 2. Cho A4BC c¢6 AB< AC . Trén canh AC 1ay D sao cho CD = AB. Goi M, N lan lugt
la trung diém cua AC, BD.Phan giac cua BAC cét BC tai I. Chttng minh: A/ 1 MN .
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Bai 3. Cho hinh binh hanh ABCD ¢6 4<90°va AD=2.4B .Ké CH 1 AB c6 A<90° Goi
M, N lan luot 1a trung diém cta 4D, BC. Chting minh: BAD =2.AHM

Bai 4. Cho hinh thoi ABCD . Trén 4B, CD lay E, F sao cho AE :éAB , CF :%CD. Goi

Ila giao diém ctia EF va DA, K1a giao diém cua DE va BI . Chitng minh:
a) ABDI vuong.
b) BK=IK.

Bai 5. Cho hinh thoi ABCD c6 AC cat BD tai O .Ldy E d&ixting véi 4 qua B. Goi I, K
[an luot la giao diém ctia DE v6i ACva BC; G la giao diém ctia OF va BC; H la giao
diém ctia OK va CE.Chtng minh: 4, G, H thang hang.

Bai 6. Cho hinh thoi ABCD ¢6 AB=25cm, AC+BD=70cm.Tinh AC, BD?

Bai 7. Cho hinh thoi 4ABCD c6 ACcat BD tai O .Ké OH L ABBiét AB=4cm,OH =lcm.
Tinh cac goc cua hinh thoi?

Dang 3. Tim diéu kién d¢€ t& giac 1a hinh thoi.

Bai 1. Cho hinh thang ABCD(AB //CD) .Goi M ,N,P,Q Tanluot 1a trung diém cua 4B,
BC,CD,DA

a) Ching minh: MNPQ la hinh binh hanh.

b) Hinh thang ABCD thém tinh chat gi d&€ MNPQ la hinh thoi

Bai 2. Cho A4BC cantai A, duong cao 4D . M la mot diém bat ki trén canh BC. T M vé
ME vudng goc véi AB tai E, MF vudng goc AC tai F.Goi I la trung diém ctia AM .

a) Chtng minh AEID, ADIF can.

b) AABC can thém diéu kién gi d€ t& giac DEIF la hinh thoi?

c) Voéidiéu kién cia AABC & caub, goi H la tryc tam cua A4ABC . Ching minh EF, ID, MH
dong quy.
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Dang 1: Nhan biét t giac 1a hinh thoi

Bai 1: Cho tam gidc ABCcantai 4.Goi D, E F lanluot la trung diém cta cac canh
BC,AB, AC . Chiing minh: t& gidc AEDF la hinh thoi.

Giai

B D c

Cach 1: Vi D Ela trung diém ctia cac canh BC, AB= DE la duong trung binh cia A4BC

= DE:%AC (1)

Vi D, F latrung diém ctia cac canh BC, AC = DF la duong trung binh cia AABC
= DF :%AB ()

| |
Vi E | F latrung diém cua cac canh AB,AC= AE = EAB, AF = EAC (3)

Tam gidc ABCcantai 4= AB=AC (4)
Tir (1), 2), 3), (4) = AE=ED=DF =FA.
T giac AEDF c6 AE = ED = DF = FA = AEDF 1a hinh thoi.

Cach 2: Vi D F la trung diém cta cac canh BC, AC = DF la duong trung binh ctia AABC

= DF//ABva DF:%AB

Ma AB=AEva A,E,B thfmg hang

DF /] AE
Tk gidc AEDF c6 {D £ = EADF la hinh binh hanh.

Hinh binh hanh AEDF c6 AE = AF (: %AB = %ACJ = AEDF 1a hinh thoi.

Bai 2: Cho tam gidc ABC can tai 4. Trén ntta mat phang khong chita 4 c6 bo 1a duong
thang chtta canh BC, vé tia Bx// ACvatia Cy // AB.Goi D la giao diém ctia hai tia Bxva
Cy . Chttng minh: : t& gidc ACDB1a hinh thoi.

Giai
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D

. Cy//AB:> CD// AB
1
Bx//AC BD//AC

CD//AB \
Tt gide ACDB c6 — ACDB1a hinh binh hanh.
BD// AC

Hinh binh hanh ACDB c6 AB = AC (tam gidc ABC can tai A)= AEDF 1a hinh thoi.

Bai 3: ChoA4BCcan tai B c6 duong cao BE. Trén tia d6i cua tia EB 1ay di€ém D sao cho
ED = EB . Chiing minh: tt gidc 4BCDla hinh thoi.

Giai

D

Vi AABC can tai B c6 duong cao BE= BE la duong trung tuyén

— EA=EC )
Taco: EB=ED(gt) ()
Tw (1) va (2) = ABCD]1a hinh binh hanh.

Vi BE la duong cao cia AABC= BE 1L AC

Hinh binh hanh 4BCDc6 BE 1 AC = ABCD]la hinh thoi.

Bai 4: Cho AABCcan tai B.Puong thang qua C song song véi 4B cat tia phan giac ctia
ABC tai D.Ching minh: t gidc ABCD1a hinh thoi.

Giai
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D

Vi CD// AB = ABD = BDC (sole trong) (1)
Vi BDla phan giac cua ABC = ABD=DBC (2)
Tir (1) va (2) = BDC = DBC = ABCD cantai D =CB=CD  (3)

Vi AABCcantai B= CB= AB (4)

Tir (3) va (4) = AB=CD.

AB=CD \
Tt gide ABCD co — ABCD 1a hinh binh hanh.
AB//CD

Cach 1: Hinh binh hanh 4BCDc6 DB 1a phan gi4c cia ABC = ABCD1a hinh thoi.
Cach 2: Hinh binh hanh 4BCDc6 CB = AB=> ABCDIa hinh thoi.

Bai 5. Cho hinh binh hanh ABCDc6 4D 1 AC.Goi M, N theo thit tu la trung diém cua
AB, CD . Chtng minh t& gidc AMCN la hinh thoi.

Giai

D N C

AB//CD

Vi ABCD la hinh binh hanh =
AD//BC
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AM =CN
Tt gidc AMCN c6 — AMCN 1a hinh binh hanh (1)
AM //CN

AM = DN
T gidc AMND co = AMND 1a hinh binh hanh
AM |/ DN

— AD//MN, ma ADL AC = MN L AC (2)
Tt (1) va (2) = AMCN 1a hinh thoi.

Bai 6 : Cho A4BC nhon , duong cao tai 4D, BE . Tia phan giac ctia DAC cit BE, BC theo
th te 0 1, K .Tia phan giac ctaa EBC cit AD , AC theo tht tu ¢ M , N . Chting minh:
MINK 1a hinh thoi.

Giai

B

Goi O la giao diém ctia 4K va BN .

1/\

Ta cé @z@(vicﬁngphuv(ﬁ 14/(,73) :%@:ECAD

—_—

= C4A0 = DAO = CBO = EBO

Ta c6 AABD vudng tai D nén DAB+ DBA=90"
= DAB + IBA+IBO+OBD = 90"
— DAB +IBA+IBO +OAD = 90" (1)
= ABO +0AB =90’
Suy ra AABO vudngtai O = AK 1 BN tai O.
AAMN c6 AO la duong cao, dong thoi la duwong phan gidc nén A4AMN can tai A4
. IM = IN
Do d6 AO la duwong trung treec ciia doan thang MN = (2)
{KM =KN
va O la trung diém caa MN (3)
ABIK c6 BO la duong cao, dong thoi la duong phan giac nén ABIK can tai B
Do dé BO la duong trung truc ctia doan thang IK = IM = KM (4)
va O la trung diém caa IK  (5)
Tt (2) va (4) suy ra t& giac MINK c6 IM = KM = KN = IN
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Do d6 t& giac MINK 1a hinh thoi.

Dang 2. Stt dung tinh chat hinh thoi dé tinh toan, chétng minh cac doan thing bang
nhau, cic goc bang nhau, cic duwong thang vudng goc.

Bai 1. Cho hinh thoi 4BCD c¢6 B>90°.Ké BE 1 AD tai £, BF L DC tai F, DG 1L AB tai
G, DH 1| BCtai H, BE cit DG tai M, BF cit DH tai N .Chtng minh cdc goc cua ti
gidc BMDN bang cac gdc cta hinh thoi 4BCD

Giai

B
=l

A C
\E&
D

Ta c6: AB//CD (vi ABCD la hinh thoi)
maBF 1. CD

= BF 1 AB => ABF =90°

= MBN =90° — ABE

Ma A=90° - ABE (vi AABE vudng tai E)
— A=MBN

DG 1 4B
Ta co: { = BF//DGhay BN//DM

BF 1 AB

DH 1 AD

= BE//DH hay BM //DN
BE 1 AD

Chtrng minh twong tw, ta co: {

= Tt gidc BMDN la hinh binh hanh

= MBN = MDN = 4

Ta c6: A+B=180°= B=180° - 4=180°~ MBN (hai goc trong ciing phia)
MBN + BND =180° —> BND =180° ~ MBN

~

BND = BMD = B
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Vay cac gdc ctia tit gidc BUDN bang cac goc ctia ti gidc ABCD

Bai 2. Cho AABC c6 AB< AC . Trén canh AC 1ay D sao cho CD = AB. Goi M, N lan luot
1a trung diém ctia AC, BD.Phan gidc ciia BAC cit BC tai I.Chting minh: 4 L MN |

Giai

B I »p —C

Goi P, QO lan luwgt la trung diém cua BC, 4D.
AABD: N, Q latrung diém ctia BD, AD= NQ la duong trung binh cua A4BD
NQ// AB

- NQ:%AB @)

AABC: M, P latrung diém cta AC, BC= MP la duong trung binh ctia A4BC

MP// AB

= 2
MPZ%AB @)

Tir (1), (2) = MONP 1a hinh binh hanh.

ABCD: N, P latrung diém cta BD, BC= NP la duvong trung binh cua AABC
= NP = %.CD

Vi CD = AB= NP = NO.

Hinh binh hanh MQNP c6 NP = NQ = MQNP la hinh thoi
— PO L MN va QP 1a phan gidc ctia NOM

OP la phan giac cua @ = ]@ = %@ (3)
Ta co: Al 1a phan giac cua BAC = BAI :%ﬂ?} (4)
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Vi NO// AB = NOM = BAC (5)
Tir 3), (4), (5) = BAI = NOP (hai géc & vi trf dong vi)
— AI//PQ, ma PQ L MN = AI L MN

Bai 3. Cho hinh binh hanh ABCD ¢6 A<90°va AD=2.AB .Ké CH 1 AB ¢6 A4<90° Goi
M, N lan luot 1a trung diém cta 4D, BC. Chting minh: BAD =2.AHM

Giai

A M

E
Vi ABCD la hinh binh hanh = AD=BC, AB=CD=%AD:%BC

Vi M, N latrung diém ctia 4D, BC= MD=NC=%AD=%BC.

DM =CN(=%AB

T gidc DMNC co j = DMNC la hinh binh hanh

DM //CN
Hinh binh hanh DMNC c¢6 CD =DM (z %AD) = DMNC la hinh thoi.

Goi F la giao diém cua MN va CE.
DMNC 1a hinh thoi = MN//CD.

MA =MD
Hinh thang ADCE(AE/ /DC) co = FC=FE
MN//CD

= MF 1 CE

 (MF//AE
a Co:
AE L CE

AMEC c6 MF la duong cao va la duong trung tuyén =AMEC can tai M

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




= MF la duong phan gidc cuia EMC = EMF = CMF (1)
DMNC 1a hinh thoi = MC la phéan giéc cia NMD=> CMF=CMD (3

S, [
Tir (1) va (2) = EMF =CMF =CMD=_NMD  (3)

Ta c6: AEM = EMF (Vi AB//MN) (4)
Ta c6: BAD = NMD (hai goc dong vi) (5)

Tt (3), (4), (5) = BAD =2.AHM

Bai 4. Cho hinh thoi ABCD . Trén 4B, CD lay E, F sao cho AE :éAB , CF :%CD. Goi

I la giao diém ctia EF va DA, Kla giao di€ém ctia DE va BI . Chiing minh:
c) ABDI vudng.
d) BK=IK.

Giai

D
a) Goi M latrung diém cua BE = BM =CF .(1)
Vi ABCD la hinh thoi = 4B//CD = BM //CF (2)

BC =MF
Tir (1) va (2) = BMFC 1a hinh binh hanh = — MF//AD
BC//MF

AAIE = AMQE (gcg) = Al = MF , EI = EF
= Al = AD(=BC)
ABID c6: Al = AD = AB=> ABID vuong tai B.

b) ABID: BA la duong trung tuyén va BE = %BA = E la trong tam ctia ABID
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= BE la duong trung tuyén = K la trung diém BI = BK = IK .

Bai 5. Cho hinh thoi ABCD c6 AC cat BD tai O .Ldy E d&ixting véi 4 qua B. Goi I, K
lan luot 1a giao diém cua DE v6i ACva BC; G la giao diém cua OF va BC; H la giao
diém ctia OK va CE.Chting minh: 4, G, H thang hang.

Giai
E
B
H
4 K
O 1 c
D
AB=CD
Vi ABCD la hinh thoi
AB//CD

Vi E d6i xting v6i 4 qua B = AB=BE

BE=CD
:>{ = BDCE la hinh binh hanh = KB =KC

BE//CD

04=0C . . . .
AACE: {K c = OK la duwong trung binh cua AACE

=OK//AB hay OH// AE

AACE':

04=0C . .
= HE = HC = H la trung diém CE

OH |/ AE
AACE c6 EO, CBla cac duong trung tuyén = G la trong tam AACE
Ma H la trung diém CE = 4, G, H thang hang.
Bai 6. Cho hinh thoi ABCD ¢6 AB=25cm, AC+BD =70cm.Tinh AC, BD?

Giai
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D

Goi Ola giao diém ctia ACva BD.Giastt AC > BD.
P4t OA=x, OB=y (x> )

Tacé: x+y=24,.98_70_5s (1)
2 2 2

AOAB vudng tai A= AB* =04’ +OB> = x* +)* =25 =625 (2)
Tir ()= (x+y) =35 & x* +2xp +y? =357 =1225 3)
Tir (2) va (3)= 2xy =1225-625 = 600
Ma (x—y) =x*+y? —2xy = 625600 = 25
=>x—y=5
Ta c6: {x+y=35:>x=20,y=15
xX—y=35
Vay AC=2.04=2x=220=40cm
BD=2.0B=2Y =2.15=30cm

Bai 7. Cho hinh thoi ABCD c¢6 AC cit BD tai O . Ké OH L AB.Biét AB=4cm,OH =lcm.

Tinh cac goc cua hinh thoi?

Giai

Goi M la trung diém cua 4B
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AOAB vuong tai 4 c6 M la trung di€m ctia 4B = OM = %AB =2cm.

Vi OH =lcm = %OM — AOMH 13 mdt ntra tam gidc déu = OMH =30°

Vi M la trung diém ctia 4B = MA= MO = MB = AMOA can tai M

:@:z.m:m:WTHﬁg _15°

Ta c6: BAD =2.MAO =2.15° = 30°

ABCD 1a hinh thoi = BCD = BAD =30° = ABC = ADC =150°

Dang 3. Tim diéu kién d€ t& giac 1a hinh thoi.
Bai 1. Cho hinh thang 4BCD(A4B//CD) .Goi M, N ,P,Q lan luot la trung di€ém cia 4B,
BC,CD,DA,

c) Chung minh: MNPQ la hinh binh hanh.

d) Hinh thang 4BCD thém tinh chat gi d¢ MNPQ la hinh thoi

Giai

D p C

a) Vi M, N latrung diém ctia 4B, BC= MN la duong trung binh cia AABC
MN//AC

1
MN:%AC @)

Vi P, Q latrung diém ctia CD, DA = PQla duong trung binh cia AADC
PQ//AC
PO = %AC ®)

Tt (1) va (2) = MNPQ la hinh binh hanh..
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b) D& MNPQ1a hinh thoi = MN = NP = %AC 3)

Vi P, N latrung diém cua CD, BC = NPla duong trung binh cia ABDC

= NP = %BD (4)

Tk (3), (4) => AC=BD
Hinh thang ABCD c6 AC = BD = ABCD la hinh thang can

Bai 2. Cho A4BC can tai A, duong cao 4D . M la mot diém bat ki trén canh BC. T M vé
ME vudng géc voi AB tai E, MF vuong géc AC tai F.Goi [ la trung di€ém cta 4AM .

d) Chtng minh AEID, ADIF can.

e) AABC can thém diéu kién gi dé€ tit gidc DEIF' la hinh thoi?

f) Voi diéu kién cia AABC 6 caub, goi H la truc tam ctia AABC . Chting minh EF, ID, MH
dong quy.

Giai
A
K
I
DH F
E 0
B o D C

a) AAEM vudngtai E, I la trung diém cua AM
Do d6 £l =AM

. 1 1
Twong ty ta co FI:EAM, DI:EAM

Do d6 EI =DI =FI
= AEID, ADIF can tai I
b) DEIF la hinh thoi = EI = ED = DF =FI
= AEID, ADIF la cac tam giac déu.
= EIF =120°

Ma AEIA can tai I = EIM = 2.EAM
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Ma AFIA can tai [ = FIM =2.FAM
— FAM + EAM =E(F1M+EIM) = S EIF = 60°

— BAC = 60°

Do @6 @& DEIF 1a hinh thoi thi AABC can tai 4 can thém diéu kién BAC = 60° .

c) Goi O la giao diém cta EF va DI = OE =OF
Goi K la trung diém cua AH
AABC cén tai A c6 BAC =60° = A4BC déu

\ A 1
= H latrong tam AABC c=OH ZEHA =KH

Ta cod IK va OH lanluot la duong trung binh cia AAMH va AAID
= IK//MH OH//IK

H, M, O thang hang. Do d6 EF, ID, MH ddng quy tai O.
C.PHIEU BAI TU LUYEN CB-NC

Dang 1: Chirng minh mot tir giac 1a hinh thoi

Bai 1. Cho hinh binh hanh ABCD. V& AE 1 BC tai E, DF | AB tai F . Biét AE = DF . Chung
minh rang t& gidc ABCD 1a hinh thoi.

Bai 2. Cho tam gidc ABC ¢6 AC =2AB, dudng trung tuyén BM . Goi H la chan dudng vudng goc
ké tir C dén tia phan giac ctua goc A4 . Chirng minh rang ABHM 13 hinh thoi.

Bai 3. Cho hinh thang can ABCD (AB // CD, AB<CD).Goi E,F ,G,H lan luot 1a trung diém
cua AB, BC,CD , DA.

1) Chung minh: EF = GH ; EH = GF .

2) Chung minh: to giac EFGH 1a hinh thoi.

3) Goi M, N lan luot 12 trung diém BD, AC. Chting minh: EN = MG :%.

4) Tu giac ENGM 1a hinh gi? Vi sao?

Bai 4. Cho tam giac ABC cén tai A, hai dudong cao BE va CF cit nhau tai H . Duong thing AH
cat EF tai D ,cit BC tai G .Goi M va N lan luot 1 hinh chiéu ctia G trén 4B va AC .
Chimg minh rang t& gidc DNGM 14 hinh thoi.

Bai 5. Cho hinh binh hanh ABCD .Trén cac canh AB va CD lan luot lfiy cac diém M va N sao cho

AM = DN . Puong trung tryc cia BM 1an lugt cat cac duong thaing MN va BC tai E va F.
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a) Chung minh E va F ddi xing voi nhau qua A4B;

b) Ching minh tr gidc MEBF' 1a hinh thoi;

¢) Hinh binh hanh ABCD c¢6 thém diéu kién gi dé tir giac BCNE 1a hinh thang can.

Dang 2: Van dung kién thic hinh thoi dé chirng minh va giai toan.

Bai 6. Cho hinh thoi ABCD c6 A=60°. Ké?2 duong cao BE va BF (E € AD;F € DC) .
1) Chung minh: BE = BF .

2) Tinh sé do ABC.

3) Tinh s do EBF . ABEF 1i tam giac dac biét gi? Vi sao?

Bai 7. Cho hinh thoi 4BCD c6 A=60°,ké BH 1 AD (H € AD), rdi kéo dai mot doan HE = BH .
Néi E v6i 4, E v6i D. Ching minh :

1) H 1atrung diém AD .

2) Tt giac ABDE 1a hinh thoi.

3) D la trung diém CE .

4) AC =BE.

Bai 8. Cho hinh thoi ABCD c6 AB=BD.

1) Chimg minh: AABD déu.

2) Goi O 1a giao diém cua AC va BD . Ching minh: O4° = %ABZ.

3) Biét chu vi ciia hinh thoi ABCD 13 8 cm. Tinh d6 dai dudng chéo BD; AC.

4) Tinh di¢n tich hinh thoi ABCD.

Bai 9. Cho hinh thoi ABCD ¢6 A =60°. Mot goc xBy thay ddi sao cho tia Bx citcanh 4D tai M,
tia By cédtcanh CD tai N va ;Zg/ =60°. Chung minh :

1) AB=BD.

2) AABM = ADBN .

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




3) Tong d6 dai (DM + DN) khong doi.

Bai 10. Cho hinh thoi ABCD ¢6 AB=BD.Goi M, N lan luot trén cic canh AB, BC sao cho
AM + NC = AD.

1) Chtrng minh: AM = BN .

2) Chung minh: AAMD = ABND .
3) Tinh s6 do cac goc cia ADMN .
HUONG DAN

Bai 1. Cho hinh binh hanh ABCD. V& AE 1 BC tai E, DF 1 AB tai F.Biét AE = DF .Chung
minh ring t& gidc ABCD 14 hinh thoi.

F 4 B
[ ]

D G

Huwéng din

Ta c6: FAD = ABE (vi AD//BC)=> AAFD =ABEA (cgv - gn)
= AD = AB (hai canh tung Ung).

Xét hinh binh hanh ABCD c¢6 AD = AB nén ABCD 1la hinh thoi.

Bai 2. Cho tam giac ABC c6 AC =2AB, duong trung tuyén BM . Goi H 1a chan dudng vudng goc
ké tir C dén tia phan giac ctua goc A4 . Chirng minh rang ABHM 13 hinh thoi.

Huwong din
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+Xét AAHC vuong tai H ¢6 HM 1a duong trung tuyén = HM = MA=MC .

+ Ta c6: AMAH = ABAH (c-g-¢) => HM = HB.

+ Xét tir giac ABHM c¢6: AB=BH = HM = MA = ABHM 1a hinh thoi.

Bai 3. Cho hinh thang can ABCD (AB // CD, AB<CD).Goi E,F ,G,H lan luot 1a trung diém
cua AB, BC,CD , DA.

1) Chung minh: EF = GH ; EH =GF .

2) Chting minh: tor gidc EFGH 1a hinh thoi.

3)Goi M, N lan luot 1a trung diém BD, AC. Chung minh: EN = MG =%.

4) Tu giac ENGM 1a hinh gi? Vi sao?

Huwéng din

1) Vi E la trung diém cua AB, F 1a trung diém cua BC
= EF la duong trung binh cua tam gidc ABC

— EF =%.AC (1)

Vi H la trung diém cia AD , G la trung diém cua DC
= HG la duong trung binh cta tam giac ADC

— HG = %.AC 2)

Tir (1) va (2) = EF = GH = %.AC

Chirng minh tuong ty ta dugc EH = GF
2) ABCD 1a hinh thang can= AC = BD (3)
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EF=GH=%.AC (4)

EH =GF = %BD (5)

Tu (3), (4), (5) = EF =GH = EH =GF
Suy ra ti gidc EFGH 1a hinh thoi.

3) Vi E 1a trung diém ctia 4B, N la trung diém ctia AC
= EN la duong trung binh cua tam giac ABC

— EN = %BC (6)

Vi G l1a trung diém ciia CD, M 1a trung diém cua BD
= GM 1a duong trung binh cua tam giac BCD

= MG =%BC (7)

Tir (6) va (7) = EN = MG = %BC (8)

4) Chtrng minh tuong tu ta dugc ME = NG = %AD 9)

ABCD 1a hinh thang can= 4D = BC (10)
Tu (8),(9),(10) = EN = MG = ME = NG

Suy ra t& gidc ENGM 1a hinh thoi.

Bai 4. Cho tam gidc ABC can tai A4, hai duong cao BE va CF cét nhau tai H . Puong thaing 4H
cit EF tai D ,cit BC tai G .Goi M va N lan luot 13 hinh chiéu ctia G trén 4B va AC .
Chtrng minh rang tt giac DNGM 14 hinh thoi.

C G N
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Huong din
AABE =AACF (canh huyén, gbc nhon)

= AE = AF va BE=CF .

Vi H 1a tryc tAm ctia AABC nén AH 1a duong cao, dong thoi 1a duong trung tuyén, tir d6 GB = GC
va DE = DF .

Xét AEBC c6 GN// BE (cung vudng goc voi AC ) va

GB=GC nén NE=NC.

Chung minh tuong tu ta dwogc MF = MB .

Dung dinh li duong trung binh cua tam giac ta chung minh dugc DM //GN va
DM =GN nén tir gihc DNGM 1a hinh binh hanh.

Mit khac, DM = DN (cung bang % ctia hai canh bang nhau) nén DNGM 14 hinh thoi.

Bai 5. Cho hinh binh hanh ABCD .Trén céc canh AB va CD lan luot liy cac diém M va N sao cho
AM = DN . Puong trung tryc cia BM 1an lugt cat cac duong thaing MN va BC tai E va F.

a) Chung minh E va F ddi xtng voi nhau qua A4B;
b) Ching minh tr gidc MEBF' 1a hinh thoi;

¢) Hinh binh hanh ABCD c6 thém diéu kién gi dé t&r giac BCNE 14 hinh thang can.

v N &
Huwéng din
a) Goi H 1a giao diém cua EF va MB .

Ta c6: AMND 1a hinh binh hanh (AM =ND va AM // ND) = AD// NM .
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Laicd AD// BC ,nén suy ra MN // BC — MEH = HFB .
Ta c6: AEHM =AFHB (cgv - gn) = HE = HF .
Ma EF 1 AB nén E va F dbi xtmg v6i nhau qua AB .

b) Xét ttr gidc MEBF c¢6 HE = HF , HB = HM , EF | MB nén MEBF 14 hinh thoi.
¢) Dé ti gidc BCNE 14 hinh thang can thi ENC = NEB .

Ta co: ENC = EMB (Vi AB//CD); FBH = HBE (vi AFBE cantai B);

MNC = MBC (vi MBCN 14 hinh binh hanh).

Xét AEMB c6: EMB = MBE = BEM nén suy ra EMB = MBE = BEM = 60° .

Vay dé tir giac BCNE 1 hinh thang can thi ABC = 60°.

Bai 6. Cho hinh thoi 4BCD c6 A=60°.Ké?2 dudng cao BE va BF (E e AD;F e DC).
1) Chung minh: BE = BF .

2) Tinh sé do ABC.

3) Tinh s6 do EBF . ABEF 13 tam giac dac biét gi? Vi sao?

Huwong din

1) Vi ABCD 1a hinh thoi nén 4B = AD=CB=CD
Mat khéc A=60° nén AABD,ACBD déu (vi tam gidc can c6 mot goc bang 60°)

~ ~ ABD 60° _~ ~ DBC 60°

=B =B=—= 60 =30° vd B,=B, _DBC _60
2 2 2 2
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(trong tam giac déu thi duong cao cling 1a dudng phan giac).
Xét 2 tam giac vudong ABED va ABFD co:

B, =B, =30°

BD canh chung

— ABED = ABFD ( canh huyén- goc nhon)

= BE = BF ( hai canh tuong Uing)

2) Ta c6: ABC = ABD + DBC =60°+ 60° = 120°.

3) Taco: EBF =B, + B, =30°+30° = 60°

Xét tam gidc ABEF co:

BE = BF

EBF =60°

— ABEF 1a tam giac déu.

Bai 7. Cho hinh thoi 4BCD c6 A=60°,ké BH 1 AD (H € AD), rdi kéo dai mot doan HE = BH .
Néi E v6i 4, E v6i D. Ching minh :

1) H 1a trung diém AD .

2) Tu giac ABDE la hinh thoi.

3) D la trung diém CE .

4) AC=BE.

Huwéng din
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B

/ C

D

A
E
1) Taco: AB=AD (vi ABCD 1a hinh thoi)

Va 4=60°

Suy ra: AABD 1a tam giac déu.

Ma BH 1 AD nén H 1a trung diém ctia AD |

2) Xét tir giac ABDE co:

HA=HD ( chung minh trén)

HE = HB (Gia thiét)

= ABDE 1a hinh binh hanh.

Mac khac: 4D 1 BE nén ABDE 1a hinh thoi

( vi hinh binh hanh c6 hai duong chéo vudng géc véi nhau 1a hinh thoi).
3) Ta co:

ABCD 1a hinh thoi = DC= 4B, DC // AB (1)

ABDE 13 hinh thoi = DE = AB, DE // AB (2)

T (1),(2) suy ra C,D,E thang hang ( theo tién dé Oclit) va DC = DE .

Vay D 1a trung diém cta CE .

4) Ta co:
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AC =241 (Vi ABCD la hinh thoi)

BE =2BH (Vi ABDE 1a hinh thoi)

Ma BH = Al ( cing la duong cao cta tam giac déu ABD)
= AC=BE .

Bai 8. Cho hinh thoi ABCD c6 AB=BD.

1) Chting minh: AABD déu.

2) Goi O 1a giao diém ciia AC va BD . Chung minh: 04> = %ABZ.

3) Biét chu vi ciia hinh thoi ABCD 14 8 cm. Tinh d6 dai dudng chéo BD; AC.
4) Tinh di¢n tich hinh thoi ABCD.

Huwéng din

oH

D
1) ABCD 13 hinh thoi = AB= AD ma AB = BD (gia thiét)
Nén AB=AD=BD.
Viy A4BD 1a tam giac déu.

2
2) AOAB vuong tai O = 0A* = AB> —OB’ ma 013=%=Az—3:>0/32 _A48 )
2
Do d6 : 04° :ABz—AB :%ABz .

3) Chuvi ABCD 1a8cm = BD = AB =2 cm nén BO=%=lcm .

Tam gidc vudng OAB : AO* = AB*—OB> =4-1=3= A0=+/3 cm .

AC=240=23 cm . Vay BD =2 cm, AC =23 cm .
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1

4) Dién tich hinh thoi ABCD 1a - S ACBD = %2\/3 2=23 (em’) .

Bai 9. Cho hinh thoi ABCD c¢6 A= 60°. Mot goc xBy thay ddi sao cho tia Bx citcanh 4D tai M,

tia By citcanh CD tai N va x/BE =60°. Chiing minh :
1) AB=BD.

2) AABM = ADBN .

3) Tong d¢ dai (DM + DN) khong doi.

Huwéng din

1) Chirmg minh AB = BD

Ta c6 ABCD la hinh thoi nén:

AB = AD = AABD cantai A4

Ma A =60° (gia thiét) nén suy ra AABD déu.
= AB=BD .

2) Ching minh AABM = ADBN

Xét AABM va ADBN cé:

BAM = BDN =60 (Gt)

AB = AD (cmt)
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ABM = DBN (Cung cong voi MBD tao thanh goc ¢6 s6 do 60°)

= AABM = ADBN (g.c.g).

3) Chimg minh tong do dai (DM + DN) khong doi.

Do AABM =ADBN (cmt)nén AM = DN (1)

Tu (1)suyra: DM + DN = DM + AM = DM + DN = AD.

Vi AD khong d6i nén (DM + DN') khong doi.

Bai 10. Cho hinh thoi ABCD ¢6 AB=BD.Goi M, N lan luot trén cic canh AB, BC sao cho
AM + NC = AD.

1) Chtrng minh: AM = BN .

2) Chting minh: AAMD = ABND .

3) Tinh s6 do cac goc cia ADMN .

Huong din
hT
C
D
1) Theo bairataco: AM + NC = AD }

Lai c6: BN+ NC=BC = AD ( ABCD 1a hinh thoi)
= AM = BN .

2) +Co: AB = AD ( ABCD la hinh thoi)

+ Lai c6: AB=BD (GT) }

= AD=BD = AB

— AABD la tam giac déu.
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— BAD = 60° = MAD = 60°(1)

+Cé: ABD=CBD = % ( ABCD 14 hinh thoi)

+Lai co: ABD=60° (AABD la tam giac déu)
— CBD = 60° = NBD = 60°(2)

+Tir (1) va (2) ta c6: MAD = NBD

+ Xét AAMD va ABND co:

AM = BN (CMT)

MAD = NBD (CMT)

AD = BD (CMT)

= AAMD = ABND (c.g.c)

3)+ C6 AAMD = ABND (CMT)

— MDA = NDB (cap gbc tuong ng)

+Ma: MDA+MDB = ADB = 60°

= NDB+MDB = 60° = MDN = 60°

+C6 AAMD = ABND (CMT)

= MD = ND (cap canh tuong ing)

= AMNB la tam giac can tai D, ma MDN = 60°
— AMNB la tam giac déu

— NMD= MND = MDN = 60°.
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