CHUONG III. TU GIAC

BAI 10. TU GIAC

. KIEN THUC, KT NANG

. Mé ta khdi niém t& gidc, t& gidc 16i.

. Gidi thich dinh li vé téng cdc géc trong mét t& gidc 16i.

Il. TOM TAT LY THUYET

1. TU GIAC LOI

T& gidc 16i va cdc yéu té cia né

. T& gidc ABCD |a hinh gém bén doan thédng AB,BC,CD, DA trong dé khéng cé hai

doan thdng ndo ndm trén ciing mét dudng théng.

. Trong t& gidc ABCD, céc diém A,B,C,Dla cdc dinh; cdc doan thdng
AB,BC,CD,DAla cdc canh.
o T gidc 16i la t& gidc ma hai dinh thuéc mét canh bat ki ludn nédm vé mét phia

cla dudng thdng dia qua hai dinh con lai.

. Trong t& gidc 16i ABCD, cdc géc ABC,BCD,CDA va DAB goi la cdc géc cua ti
gidc. Ki hiéu don gién 1n luot 1a B,C,D, A

Chuy

- T nay, khi ndi dén t& gidc ma khéng chu thich gi thém, ta hiéu dé 1 t& gidc 16i.
- T& gide ABCD con goi tén la tir gidc
BCDA,CDAB,DABC,ADCB,DCBA,CBAD,BADC

2. TONG CAC GOC CcUA MOT TU GIAC

Binh ly: Téng cdc géc clia mot ti gide béng 360°.

lll. BAI TAP VA CAC DANG TOAN

Dang 1: Tinh géc clia t& gidc

Phuwong phép gidi: S& dung tinh chdt cla téng céc géc clia ti gidc, clia tam gidc.

VD 1.1. Cho hinh vé sau:
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a) Tinh cdc géc cla t& giac ABCD.

b) Géc ké bu vé&i mét géc clia ti gide goi ld gdéc ngodi cla t& gide. Tinh s& do bdn géc

ngodi tai bén dinh ctia t& gidc ABCD .

c) Tinh t8ng s& do bdn géc ngodi tai bén dinh cta t& gidc ABCD .

a) Tacéd:
Thay sé cé:

6x +5x +8°+4x —12°+ 3x + 4°=360°

18x = 360° .

x =20°
Tacé A=6x=120°.
B =5x +8°=108°.
C=4x-12°=68°.

D =3x+4°=64°,

b) Goi 4 géc ngodi clia cdc géc A,B,C,D lan luot la

Tacé:

A, =180°— A =180° - 120° = 60°.
B, =180—B=180°—108°=72°.
C, =180-C =180°—68° = 112°.

-

D, =180 —D =180°— 64° = 116°.

~

A

) C6 A +B +C,+D, =60°+72° +112° +116° = 360°

Nhdn xét: Téng bn géc ngodi clia t& gide bdng 360°

‘]I

~

B

1l

—~

C

‘]I

A+B+C+D= 360° ( téng 4 gdc trong t& gidc ).

~
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VD 1.2.
a) Xét t& gidc ABCD, cé: B

A+B+C+D=360°

= C+D =360°~(A+B)=360°~(60°+90°) = 210°(1)

Mt khac: C —D =20°(2)
Tir (1) va (2) , suy ra: C =115% D = 115° — 20° = 95°
b) Xét t& gidc ABCD, cé: A+B+C +D = 360°
= C+D =360°~(A-+B) = 360° - (60°+90°) = 210°(3)
y . A 3A
Mat khdc: C = ZD (4)
Ter (3) var (4), suy ra: %6 —210° = D = 120°; C = 90°

VD 1.3. Cho tt gidc ABCD cé B=60°, C =120°,D = 80°.
a) Tinh s& do géc A.
b) Tinh téng cdc gdc ngodi cla t& gidc.

c) Chirng minh rdng cdc géc cla t& gidc khéng thé déu la géc nhon, khéng thé déu la

goéc tu.
Huéng dan gidi
a) Tinh sé do géc A. /
~ ~ ~ ~ D
T& gidc ABCD c6 A+B+C+D=360°.

— A +60°+80°+120° =360° = A =100°.

b) Tinh t6ng cdc gdc ngodi cla t& gidc.

Xét t& gidc ABCD, Goi cdc géc ngodi tai cdc dinh 4

~ A N~

AB,C,D lan lwotla: A,B,C,.D,.

1=
T gide ABCD ¢6 A+B+C+D =360°.
M&it khéic A+ Ar=180° B+ Br =180°%C +C1 = 180°,D+D; =180° (hai géc ké bu).
Do d6 A+ Ar+B+B +C+Ci+D+Di =180° +180° +180° +180° = 720°
= A1+é1+61+51=3600.
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c) Chirng minh rdng cdc géc cla t& gidc khéng thé déu la géc nhon, khéng thé déu la

goéc tu.

Gid s b&n gdéc clia mét t& gidc déu la géc nhon thi téng bén géc cla t& gide nhd hon

360°, diéu nay vé Ii vi tdng cdc géc clia ti gide bdng 360°.

Vay bdn géc clia t gidc khdng thé déu la géc nhon.

VD 1.4. Cho t&r giac ABCD c6 A: B:C:D=6:5:4:3. Tinh cdc gdc cua t& gigec ABCD.
Huwéng dén gidi

Xét t gige ABCDcé A+B+C+D = 360°.

~ PN " b A A " b A A 0
Ma A:B:C: :6:5:4:3,dodo’A:E:E:E:A+B+C+D:36O =20°,
6 5 4 3 6+5+4+3 18
v 2:20‘&»2\:1200,
v g=200:>l§=1000.
v S0 —c-800
4
v %=20°:>5=60°.

Dang 2: Tinh d6 dai va hé thirc gitta cdc dd dai.

Phuong phép: S& dung dinh Ii lién quan dén dé dai: nhu bét déng thirc tam gidc.

VD 2.1. T& gidc ABCD cé dudng chéo AC va canh AD cé d6 dai béng nhau. Chirng
minh réng: BC < BD

A D

K& AC cét BD tai O.
Ta cé: AC+BD =(OA+0D)+(0B+0C).

OA+0D > AD (bét d&ng thirc tam gidgc AOD).
OB +0OC > BC (bdt d&ng thirc tam gidc BOC).
= AC+BD >AD+BC.
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Ma AC = AD (gid thiét)
Nén BC < BD.

Vay néu t& gidc ABCD c6 dudng chéo AC va canh AD cé d6 dai bdng nhau thi
BC <BD.

VD 2.2. Chirng minh rdng téng dé dai hai duéng chéo cla t& gidc:
a) L&n hon téng dé dai hai canh déi nhau.

b) L&n hon n&ra chu vi t gidc.

c) Nhoé hon chu vi t& gidc.

o Lo gidi

Goi O la giao diém caa AC va BD .

a) B

Cé: AC+BD =A0+0C +0B+0D
=(OA+0D)+(0B+0C)>AD+BC

= (OA+0B)+(OC+0D) > AB+CD

Vay téng dé dai hai dudng chéo clia mét t& gidc I&n hon

téng dé dai hai canh déi cla t& gidc do

b) C6:AC +BD = AO+0OC+0B+0D =(0A+0D)+(OB+0C) > AD+BC

AC +BD=A0+0C +0B+0D =(OA+0B)+(0OC +0D) > AB+CD

AD+BC +CD +DA

= 2(AC+BD)>AD+BC+CD+DA= AC+BD > >

Vay téng dé dai hai dudrng chéo clia mét t& gidc I&n hon nlra chu vi ctia t& gidc dé
c) Trong AABC va AADC cé:

AC <AB+AC

= 2AC < AB+BC+CD+DA
AC <AD+DC

Trong AABD va ABCD cé:

BD <AB+AD

= 2BD < AB+BC+CD +DA
BD <BC+CD
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= 2(AC +BD) < 2(AB+BC+CD+DA)= AC +BD < AB+BC + CD + DA

Vay téng dé dai hai dudrng chéo clia mét tir gidc nhd hon chu vi cla t& gide dé.
Dang 3. Todn thuc té.
Phuwong phép : S dung dinh nghia, tinh chét t& gidc.

VD 3. Vi sao mét t& gidc gém bén thanh gb khép vit & ddu (hinh a) lai dé bién dang, con
né&u ddt thém mot thanh gb nita bdt chéo (hinh b) thi t& gidc cé dang c8 dinh?

Hinh a Hinh b

Huéng dén gidi
Muén xdc dinh mét t& gidc, can biét ndm yéu té cha né. Biét d6 dai bén canh, chua xdc
dinh duoc t& gidc. Néu biét thém dd dai mét dudng chéo thi t& gide duoc xdc dinh.

IV. BAI TAP LUYEN TAP
Bai 1.

Xét t& gidc ABCD, cé: A+B+C+D=360° (dinh ly téng 4 gdc trong t& gidc).

Suy ra 120° +90° + C + D = 360°

~ ~

Vi C =2D.

Nén 3D = 360° —120° —90°

Suy ra 5:50", C =100°.

Bai 2.

Xét t& giac ABCD, cé: A+B+C+D=360° (dinh ly téng 4 gdéc trong t& gidc).

Ap dung tinh chét day ti s6 bang nhau:

A-1° B-2° C-3° D-4° A+B+C+D-10° 360°-10°
4 3 2 1 4+3+2+1 10

=35°
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A =4.35°+1° = 141°
B = 3.35°+ 2° = 107°
C=235°4+3°=73°

~

D =1.35°+4° = 39°

Suy ra

Bai 3.

Xét t& gidc ABCD, cé: A+B+C+D=360° (dinh ly téng 4 gdc trong t& gidc).

ViA=B=C suyra 32\+120°=360°@Z\=§=6=M=800

Hinh a)

Ap dung dinh ly t8ng 4 géc trong t& gidc: 60° + 110° +120° + 2x = 360°

Suy ra 2x =360°—(60°+110°+120°) <> x = 35°

Ap dung dinh ly téng 3 géc trong tam gidc: 60° + x + y = 180°

Thay x =35° ta duoc 60°+35°+y =180° suy ra y =180°—(60° +35°) = 85°.
Vay x =35°y=85°.

Hinh b)

Ap dung dinh ly t8ng 4 géc trong ti gidc: A + é + 6 + 6 =360°

Suy ra 90°+90°+65°+ D = 360° <> D = 360° — (90° +90° + 65°) = 115°

Ap dung dinh ly t8ng 3 géc trong tam gidc: A + IS +l§ =180°

Suy ra 25°+115°+ x =180° <> x = 180° —(25°+ 115°) = 40°

Vay x =40°.

Bai 5.

Goi O la giao diém caa hai dudng chéo AC va BD.

Vi M & diém bét ki thuéc mién trong clia t& gidc nén ta ludn cé:

MA +MC > AC (1) (bét déng thirc trong tam gidc MAC).

MB +MD > BD (2) (bét dé&ng thirc trong tam gidc MBD).
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Tw (1) va (2) ta cé: MA+MB+MC +MD > AB+CD.

Ddu "=" xdy ra khi déu "=" & (1) va1 (2) déng thoi xdy ra tic lad M thuéc AC va M thudc
BD hay M la gico diém cta AC va BD.

hay M =0.
Bai 6.
C6: AABC = AAEC(c.g.c) nén B = AEC R c

AABC = AAEC con suy ra BC =CE.
Ma BC =CD nén CE =CD.

— D=CED. P !

Tacé: AEC+CED=180° = B+D =180°
Bai 7.
a) Cé AB = AD.CB = CD.

= A,C céch déu hai ddu muat doan théng BD.

= AC la dudng trung truc cta BD.

—~

— — 0 _ e
b) Xét AABD c6: ABD = ADB = % _ 40°. D ¢

~

- — 0 _
Xét ACDB c6: CBD = CDB = % — 60°.

B = ABD + CBD = 40° + 60° = 100°.
: ~ ———— ———

D = ADB+ CDB = 40° + 60° = 100°.
Bai 8.

Theo tinh chét géc ngoadi clia tam gidc

(1)
T& gide ABID cé

B,+D,=360°—A—-BID (2)
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Do §1=é\2 va [/)\1 =E/)\2 nén tr (1) va (2) suy ra B/II\D—6:36OO—A—B/H\J
:2@+(Z\—6)=360°.

— 2BID + 60° = 360° = BID = 150°.
Bai 9.

C+D

+) A/E\B =
Xét t&r giac ABCD cé:

6+B+D7XTB+C%T4=36OO
:>C+D:36OO—(DAB+CBA) )

Xét AEABcé:

@:1800—(1547%@4)

-180° — %JF%
2 2

360° —(EATM&E)

= 5 (2)

~ ~

Tw (1) va (2) suy ra A/E\B:CjLD

+) A/F\B=A;B.

Kéo dai DA tago thanh tia Dx, kéo dai CB tao thanh tia Cy . Ta cé:

DAB + BAx = 180°
ABC + ABy = 180°
:EA\B+A/B?Z:360°—(B//G<+A/B\9) (3)

Xét AAFB cé:

(4)

A?B:moo_(@+@):1soo_[ng+ABy i

— 3600—(@”\/3\9)
2 =

m



g D/A\B+A/B\C A+B

Tw (3) va (4) suyra: AFB = # hay A/F\B =

Ba&i 10. Huéng dan gidi

— B=EDC.

 |B+ADC =180°
a)Cé: <
ADC +EDC =180°

Xét AABC va AEDC cé:
DE = AB

B=EDC ;= AABC =AEDC(c.g.c)
CB=CD

b) Cé:
AC=CE

AABC = AEDC =
{BAC =E (1)

Xét ACAE c6: AC =CE nén ACAE cantaiC,dodé CAD=E (2)

T (1) var (2) suy ra: CAD = BAC hay AC la phan gidc ctia géc A.

Bai 11. Cho t& gidc ABCD biét sé do cla cdc géc A, é, C, lS ti 1& thuén véi 5;8;13va10.
a) Tinh s& do cdc géc cla t& gigec ABCD.
b) Kéo dai hai canh AB va DC cét nhau & E, kéo dai hai canh AD va BC cétnhau & F

—_ —

.Hai tia phan gidc clia cdc AEDva AFBcét nhau & O. Phan gidc clia AFBcdt céc canh
CDva AB tai M va N. Ching minh Ola trung diém cla doan MN.

Huwéng dén gidi
a) Xét t& gidc ABCD cé cdc géc
4,B,C,D t1& thuan véi 5:8:13:10
4
A+B+C+D =360
Ap dung tinh chdét day ti s& b&ng nhau ta

A~

+B+C+D 360"

c_D
+8+13+10 36

A
13 10 5
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— 4=50°B=80":C=130"D =100"

b) Xét AEAD c6 EDA=100°; DAE = 50° = MEN =30°

Xét AFBA c6 FBA=80";FAB=50° = BFA=50" ma FN |& phén gidc BFA nén
BFN =25°
Xét AFBN c6 BFN =25°; FBN =80° = BNF = 75°
Xét AEMN c6 MEN =30° ENM =75° = EMN = 75" = AEMN can tai E
Ma& EO la phan gidc nén EO déng thoi la dwdng trung tuyén
= O & trung diém cta MN (dpcm)
Bai 12. Cho t& gidc ABCD cé B+D-= 180°, AC la tia phan gidc ctia géc A. Ching
minh CB = CD.
Huwéng dén gidi
Trén tia di tia BA 18y diém | sao cho Cl = CA.
Ta cé: B
ABC+D =180, ABC +CBI =180° = D = CBI
Lai cé: CI =CA = AACI can tai
C=1=DAC=CAB
Xét AADC va ABCI cé:
CBI = D;1 = DAC = ICB = ACD c
Xét AADC va AIBC cé:
AC=CI
ICB = ACD
1=C4D
= AADC = AIBC (g—c—g) = CD =CB (dpcm)
Bai 13. Cho t& gidc ABCD c6 A+B=180° AB< AD, ACa tia phdn gidc cla @) Trén
canh ADIdy E sao cho AE = AB. Chitng minh rang BC = CE = CD.
Gidi
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AAEC = AABC(c.g.c) = CE =BC, ZAEC = ZABC
T& gidc ABCD c¢6 A+B+C +D = 360°

Ma A+C =180° (gt)

Suy ra B+D=180°=

— —

ABC = ACE,AEC + DEC =180°

Tacé EE\C=[A)
= ACDE céntgi C =>CD=CE.

Bai 14. T& gidc MNPQ c6 MN =MQ, PN =PQ, ﬁ’ = 9O°,I\A4 =52°. Ching minh MP L NQ
va tinh géc ngodi dinh Q.

Gidi

Ta cé:

PN =PQ (gid thiét)= P thudc dudng trung truc ctia NQ p Q

MN = MQ (gid thiét)= M thudc dudng trung truc cia NQ

= MP la dudng trung trec cia NQ = MP 1L NQ tai O.

Xét ANPQ, cé: N

V{‘

NiDA . oA0

NPQ =90 = ANPQ |& tam gidc vudng can tai P Q

NP =PQ

— PQN = 45°

Xét ANMQ, cé: MN = MQ (gt) = ANMQIa tam gidc cén tai M
S 0 _E90

= MQN = 180" -52 5 >2 =64°

C6: PQM = PQN + NQM = 45° +64° =109°.

Suy ra géc ngodi dinh Q la 71°

Bai 15.

a) Xét ba diEm M, A, Ccé6 MA+MC > AC

A
Xét ba diém M, B, D c6 MB+MD >BD !
Do d6 MA +MB+MC +MD > AC +BD, khéng déi. A

Dé&u “=" xdy ra <M la gico diém cta AC va BD D
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b) Gid sit t& gidc ABCDcé A>B>C >D
T& gidc ABCD c6 A+B+C +D =360°
Tac64A>A+B+C+D>4D = 4A>360°>4D = A>90°>D

Dodé A tuva D nhon.
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BAI 11. HINH THANG CAN

VD 1.1.
a) Tinh géc A\,é\ ?
Cé ABCD la hinh thang = AB//CD A B
A+D=180° . \
= . A (hai gdc trong cung
B+C =180°

phia)

Hinh 3

~

_ A =180° — 40° =140°
B =180° —70° = 110°
b) Xét hinh thang ABCD (AB//CD)

Tacé A+D =180° (hai géc trong cung phia) nén A,IS cé nhiéu nhat la mét géc
nhon va nhiéu nhét lad mét géc tu.

Ta ¢ B+C =180° hai géc trong cung phia) nén é,é c6 nhiéu nhat [a mét géc
nhon va nhiéu nhat la mét géc tu.

= hinh thang cé nhiéu nhét cé hai géc t, cé nhiéu nhat la hai géc nhon.
VD 1.2

Cé AB//CD(gt)= A +D=180° (hai gdéc trong cung 4 &
phia).

Laicé A —D=20°

180° + 20° e
_ 180 +29° 4000

)

~180° —20°
2

(w

=80°

Ta cling cé6 AB//CD (gt)= B+C = 180° (hai géc trong cing phia) va B=2C (gt)

~ ~ ~ (0]
= 2C+C:1800:>C:180

=60°

— B=2C =2.60°=120°.

vay A=100% B=120% C =60° D =80".
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VD 1.3.

Vi AB<CD nén ADcét BC. Goi M la giao diém M
cua ADvaBC.

Xét AMCD cé6 DMC +MDC +MCD =180° (t8ng
ba géc trong mot tam gidc).

— MDC +MCD=180°-DMC = MDC +MCD <180°
hay D+C <180°(1).
Xét hinh thang ABCD c6: A+B+D+C = 360° ) C
Hinh 5

<:>Z\+l§=360°—(5+6)>360°—180° ~180° =
< A+B>180°(2).

T () va (2) = A +B>C+D(dpcm).
VD 2.1.

Xét AABD cé AB =AD(gt) = AABD cén

A I B
tai A= ABD = ADB.
Lai cé DB la tia phén gidc ADC
— ADB = CDB.

D c

— ABD=BDC ma hai géc & vi tri so le Hinh 6
trong
= AB// CD.
Vay t& gidc ABCD la hinh thang.
VD 2.2.

AB=AD = AABD céntai A

A
= ABD -2 BAC () A
2 D
AE=AC = AAECcantai A Vc

— ACE=AEC=180°"BAC
2

E

17



Ter (1), (2) = AEC = ABD
— BD||EC

= BDCE la& hinh thang
VD 2.3.

AABC vubng can tai A

BAC =90°
=4
ABC = 45°
ABCD vuéng can tai B

— BCD =45°

= ABC =BCD(=45°)
= AB||CD
= ABDC la hinh thang

Ma BAC =90°

= ABDC la hinh thang vuéng
VD 2.4.

a) Xét AADE cé: A, +D, =90°

Nén: 2A +2D. =180°hay A-+D =180°.

Suy ra: AB//CD.
Do dé: t& gidc ABCD 1a hinh thang.

b) Ta cé: M,N1an lvot la trung diém caa AD,BC .
Nén: MN |a dudng trung binh ctia hinh thang ABCD .
Suy ra: MN//AB.

Ma: AADE cé EM la trung tuyén tng véi canh huyén
Nén: EM = AM =DM AAME can tai M = A, =E,

=M, =180°— 2A, =180°— A =M, + BAD =180°
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= ME//AB (vi cé cdp géc trong cung phia bu nhau)
Do dé: E € MN (theo tién dé O-clit).

Ching minh tuvong tu ta cling cé: F e MN

Vay 4 diém M,E,F,N thdng hang

VD 3.1.

Cé AB//CD = A/BB = BD/\C( so le trong). A B
Ma ADB =BDC (DB la tia phdan gidc goc

ADC). Do d6 ABD = ADB = AABD can tai

A

= AB=AD. P ¢

Hinh 8

VD 3.2.

Qua B ké BE || AD (E eDC) y B

Hinh thang ABCD c6 day AB va CD
= AB||CD

— AB| DE

= ABED la hinh thang D E
Ma BE || AD

Q) ¢

= AD =BE, AB=DE (theo tinh chéat
hinh thang cé hai canh bén song

song)
C6 DC =DE +EC = DC-DE =EC = DC—AB=EC(DE =AB) (1)
a) Xét ABEC c6 BE +BC >EC (béit déng thirc tam gidc) = AD+BC >EC(BE = AD) (2)
T (1) va (2) = AD+BC >DC-AB
b) Xét ABEC c6 BC —BE <EC (bét déng thirc tam giéc) = BC — AD < EC(BE = AD) (3)

T (1) va (3) > BC-AD<DC-AB
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VD 4..
Cé AABD vuéng can tai A= ADB = ABD = 45° v&
AB = AD (tinh chat tam gidc vudng).
C6 AACE vuéng can tai A = A/C\E = A/E\C =45° va
AE = AC (tinh chdt tam gidc vuéng).
— ADB=ACE (cing bdng 45°), ma hai géc & vi tri
so le trong = BD//EC = BDEC la hinh thang (1)
Laic6 AB=AD, AE = AC (chitng minh trén)
= AD+AC=AE+AB= DC=BE (2
TU (1) va (2) = T& gide BDEC la hinh thang can.
VD 4.2.

C6é AABCcantai A = AB=AC va

—_— —_ O—A
ABC:ACB:M

Cé AD = AE (gt) = AADE céntai A
—— — Y —_ BAC
= ADE = AED = 180 —BAC
= ADE = A/BY? ma hai géc & vi tri déng vi
= DE//BC = BDEC & hinh thang.
Lai c6 AABCcéan tai A= /@ = A/C\B hay
DBC =ECB
= BDEC la hinh thang can.

VD 5.1.
a) AACD = ABDC.
AC =BD
Cé ABCD la hinh thang cén = (tinh
AD =BC

chat hinh thang céan).
Xét AACD va ABDC cé:
AC = BD (chirng minh trén).
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AD = BC (chirng minh trén).
DC chung.
= AACD = ABDC (c-c-c).
b) OC=0D; OA=08B.

Cé AACD = ABDC (chirng minh trén) = A/C\D = B/D\C hay (TC\D = ci)\c

Xét AOCD cé OCD =0DC
= AOCD cantai O= OC=0D

] {OA =AC-0C
Tacé

ma OC =0D, AC =BD (ching minh trén).
OB=0D-0C

= OA=0B.
VD 5.2.

E F C

AD =BC
a) Tacé: ABCDla hinh thang can thi < AC =BD

— e~ e~

ADC =BCD;DAB = ABC

Cé: AE,BF la chiéu cao hinh thang cén ABCD = A/ETD = B/FE =90°

Xét AAEDva ABFC cé:

AED = BFC = 90°
AD =BC = AAED = ABFC(ch—gn)

— —

ADE =BCF(ADC = BCD)

= DE = CF (2 canh tvong &ng)
b) Xét AABD va ABAC cé:
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ABchung

DAB=ABC ‘= AABD = ABAC(c.g.c)
BD = AC(cmt)

= A/BTJ = liA\C (2 géc twong ung)
= ABAl cantai | = IA=1IB

— e~ e~ -~

c) Cé6 OAB=ADC, OBA =BCD ( déng vi) va ADC =BCD => OAB = OBA

Xét AOABc6 OAB = OBA (cmt)

= AOABcén tai O(dhnb)= OA=0B

= Di€m O thudc dudng trung truc ctia AB.

Lai cé IA =IB(cmt) = Diém [ thudc dudng trung truc cta AB.
= Ol la dudng trung truc ctia AB (1)
Ca:0A=0B

= OA+AD=0B+BChay OD=0C
AD=BC

= O thuéc dudng trung truc cta DC

Ca:AC=BD

= AC-IA=BD-IB hay IC=ID
IA=1IB

= Ithudc dudng trung truc ctia DC
= Ol la duong trung truc caaDC (2)

T (1) va (2) = Ol vira la duwong trung truc cta AB, vira la dudng trung truc cta DC .
d)

Ca: A/B\C = D/A\B(cmt)

My DAB + ADC =180° (2 gictrong cing phYa) p =

ABC — ADC =80°

ABC = DAB = 130°
ADC =BCD = 50°

IV. BAI TAP LUYEN TAP
Bai 1.
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x 130°

150°

100°

Hinh 1

Hinh 2

=

55°

110°

hinh 3

Hinh 1: x =90°; y= 50°
Hinh 2: x = 30°;y =80°
Hinh 3: x = 55°; y= 110°

Bai 2.

Cé AB//CD(gt) = A/B\E = B/Ez(so le trong).

Cé AE//BC (gt) = A/E\B = E/B\C (so le trong).

Xét AABE va ACEB cé:
BC chung

A/BE = B/E\C(cmt)

ZE\B = E/B\C (emt)
= AABE = ACEB(g-c-g).
= AE =BC (cdp canh tuvong *ng).

Ta céd AD L DEnén AD <AEma AE=BC = AD<BC.

Bai 3.

Tacéd A; =l§\1 (2 gdéc so le trong clia

AB//CD)

Ma Z\; = /z\\1 (AE la tia phan gidc cta ;&)

:>E1 = //4\1 = ADAE can tai

D= DA=DE

Ching minh tvong tu ta cé CB=CE
Mat khdc CD=DE+EC = CD=AD+BC
Bai 4.
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Ta cé AABC céantaiB (gt) = BA/\C = B/EA B

Mat khac EA\C = Iﬂ\c (AC la tia phan gidc cla
BAD)

— BCA =DAC = BC / /AD
= ABCD la hinh thang.

Bai 5.

Vi AB=AD nén AABD cén tqai A = ABD = ADB 4 | B

Lai cé AB//CD = ABD =BDC (hai géc so le

trong).

Theo gid thiét BDC =30° = 30°
ABD = BDC = ADB = 30°

— ADC =60°.

Vi AB=AD nén AABD cén tai A = ABD = ADB

Lai c6 AB//CD = ABD =BDC (hai géc so le trong).

Theo gid thiét BDC = 30° = ABD = BDC = ADB = 30°

— ADC =60°.

Lai c6 AB//CD = ADC + DAB = 180° (trong cung phia) = DAB =120°.

Tu B ké duwong thdng song song véi AD, cdt canh CD tai E = B/E?? = A/D\C =60 (dbng vi)
Tuong tv bai 2. = AD=BE va AB=DE
Do AB<CD=DE<CD=E=#C.

C6 AD=BE v AD=BC = BE =BC = ABCE can tai B= BEC = BCD = BCD = 60°
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Lai c6 AB//CD = DCB + ABC = 180° (trong cung phia) = ABC =120°.
Lai c6 BCD+ ABC =180°(do AB//CD) = ABC =120°

Vay ADC = 60°: DAB = 120°; BCD = 60°; ABC =120°.

Bai 7. 4 B
Xét hai tam gidc vudng ADE v& BCF' cé:
AD = BC .
= AADE = ABCF (Canh huyén - canh géc
AE = BF - ul
D 5 > c
vuoéng)
= DE = BF (Hai canh tuvong tng)
Bai 8.
a) Xét AACD va ABDC cé:
4 B
CD chung
AD=BC = AACD = ABDC (c.c.c) = ACD =BDC x
AC =BD
b) C6 ACD = BDC = AEDC Céntai E = ED = EC; Cé D ¢
ED=EC
= FA=FEB
AC =BD
Bai 9.

a) AABC = ABAD(c.c.c) = CAB = DBA = 45°

- (do AB// CD) = ADOC vuéng cén tai O
DBA = BDC =45°

, {C/AE — ACD =45
Co:

b) Dién tich hinh thang:

S =S 4§ =lBD.A0+lBD.c0=lBD.(A0+co)=lBD.AC=l.6.6=18(cm2)
2 2 2 2 2

ABCD AABD ACBD
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Bai 10.

Trén BA 18y | sao cho Bl =BM B
=IA=MC

ABIM vuéng can tai B. = BIM = 45°

= AIM =135° ]
Ta c6: CMN = IAM (cung phu v&i BMA) 4

Vi BC=BA=% — BCD = 135°

nén m:B/CB

Xét AIAM vas ACMN c6 1A = MC, CMN = IAM, AIM = BCD
Nén AIAM = ACMN nén MN = MA. Hay AAMN vuéng can tai M.
Bai11.

~ o~ 180°-4
a)Tacéd AABCcéantai A = B=C = — (tinh chat tam gidc

can) (1)
Tacéd AD = AE (gt) = A ADE can tai
N
A= ADE:AED:% 2)
T () va (2) = ADE = B ma hai gdéc nay & vi tri déng vi
= DE//BC = BDEC |&a hinh thang  (3)
T (1) va (3)= BDEC la hinh thang can.

180° — 4 180" —50°
2 2

b)Tacé A=50"=B=C= 65°

Ta c6 DE//BC = B+ BDE =180 (hai géc trong cung phia)
— 65° + BDE =180° = BDE =115’

Vi BDEC 14 hinh thang can= BDE = DEC => DEC =115

126




Bai 12.
Ta cé BE la tia phan gidc cla ABE

@:@:%ﬂ:\c (1)

Ta céd CD 14 tia phén gidc cla ACB

@=@=§@ )

— — 180 -4
Vi tam gidc ABC céantai 4 (gt) = ABC = ACB = Tvd AB=AC (3)

Tor (1); (2) vér (3)= ABE = ACD
Xét AABE va AACD ta cé

4 chung
AB = AC = AABE = AACD (g.c.g)

ABE = ACD
= AD = AE

—— 180° — DAE
= AADE cén tai A = ADE = — (4)

T (3) va (4) ADE = ABC ma 2 gdéc nay & vi tri déng vi

= DE//BC = BDEC |& hinh thang ma ABE = C/’Zﬁ? (cmt)

= BDEC |& hinh thang can (dhnb)

Ta cé6 DE//BC = DEB = EBC; EBC = EBD => DEB = DBE = ADBE can tai D
= DB=DE

Vay BEDC |& hinh thang can cé ddy nhd bdng canh bén.

Bai 13.

Ta cé ABCD 1& hinh thang (gt)

:>AB//CD:>A/B?)=B/D\C(hC|i géc so le trong) va CAB = ACD
M& ACD = BDC
= FAC = ECA = AEAC -gn tai E = EA=EB (1)

L —_—

Tacé ACD =BDC = AECD cantai E = EC=ED (2)
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Ta cé

AC = AE + EC 3)
BD = BE+ ED

Tur (1), (2) va (3) ta cd AC = BDma ABCD & hinh thang (gt)= ABCD la hinh thang can
Bai 14.
a) Tacéd: AB /I DC

= AB/ICE (do EDC)
Nén ABEC |& hinh thang
Laicé BE // AC (gt) = BE =AC

M&a AC=BD = BE=BD
Do d6 ABDE can tqi B

b) Ta cé6 ABDE can tai = BDC = BEC
Ma A/@:B/E\C( hai géc déng vj):>B/D\C:BE/\C
DC la canh chung
AC =BD (gt) = AACD = ABDC(c.g.c)
b) Tacé ABCDIa hinh thang (gt)
Lai cé Iﬁ)\C = B/C\D(do AACD = ABDC) . Suy ra ABCD1a hinh thang can.
Bai 15.
a) Tacé: DM // BC= DM // BE = BDME |& hinh thang (1)
Lai c6: B=C (doAABC déu).Ma C=MEB (hai A
g6c déng vi)
Do dé B=MEB (2).
TW (l),(2) suy ra: BDME |a hinh thang cén .
Ching minh tuvong ty, ta duoc: CEMF, ADMF la

cdc hinh thang can.
b) C,ppr = DF + FE+ DE

Tacé: DF =MA ( ADMF |a hinh thang can)

B
DE =MB ( DMEB 1& hinh thang cén ) E\
EF =MC ( CEMF la hinh thang céan )
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= C,ppp = MA+MB+MC
c) Ta c6 : DME + MEB =180° ( BDME & hinh thang )

Ma MEB =60° (AABC déu, C = MEB)DME =180° — MEB =120°

Ching minh tuvong tv ta duoc : FME = 120%17]\%7 =120° = DME = FME = DMF

Bai 16.

A

a) Tacd m:A/Bz (déng viva MD || BC) va
DAF = ABC(AABC déu)
Suy ra A/D\M = D/AF:

Hinh thang ADMF (MF || AD) cé m = D/AF:
nén la hinh thang can.

b) MA =DF;MB =DE;MC = EF.Xét ADEF cé
| DE —EF |< DF < DE +EF.

Bai17.

a) Xét AABC can tai A (gt)

= A/B\C = /A/C\B(tYnh chEt)
ABC
2

—

Mpmzl\ﬁz (BMlpph@ngi,cA/B\C) — MBC =NCB

— —

ACN=NCB = %(CN];@h@ngi,cA/\CB)

Xét AMBC va ANCB cé:
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I\TBE‘ = I\TC\B(cmt)
BC chung = AMBC = ANCB(g.c.g)

— — -~ -

MCB =NBC(ACB = ABC)

BN =MC
= (2 canh twong ng)
NC =BM

Ma AB = AC (AABC cén tai A)= AB - BN = AC - MC hay AN = AM
= AAMN can taqi A (dhnb)

:m:MAN:BAC
2 2

MpAABC cont'iA = ABC = %

= ANM = ABC

) = MN / /BC (dhnb)
Mp hai gacnuy é vP trY ®ang vb

= Togi,cBCMNIph x nh thang

= BCMN la hinh thang cén
MuBM = NC(cmt)
b) Xét AABE va AACF cé:

AEB = AFC =90°
AB = AC(AABC con t'i A) b = AABE = AACF(ch— gn)

B/AEchung
= AE = AF (2 twong tng)
n n
BE = CF 9ths

Cé: AE = AF (cmt) = AAEF céan tai A(dhnb)

— — BAC

= AFE = AEF = — AFE = ANM
Mpm: B/g?j My 2 gdc npy é vb trY °ang vb

= Togi,cEMNF Iph x nh thang

— = T& gidc EMNF |a hinh thang can.
MuAFE = AEF (cmt)

c) T& giac BCMN la hinh thang can = NB=MC
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VxBMIluphongi cABC = NBM=MBC| — — —
BT HpRTn gL AR, = —, NBM = NMB(= MBC)

MpuMBC = NMB(2gac sole trong)

= ANBM cén tai N (dhnb)

= NB=MN

= NB=MN=MC
MuNB =MC (cmt)

Ma MN <BC (Me AC;N e AB) =MC+NB<MN+BC (1)

Ké NK / /BMcat BC tai K = NK = MB;MN = KB

Xét ANKC cé: NK +NC > KC (bét ddng thire tam gidic)

< MB+NC >KB+BC hay MB+NC >MN+BC (2)
Twr (1) va (2)= MC+NB <MN+BC <MB+NC

Bai 18.

[ 1
D H K C

*Ha BK LCD ={K}.

Ta cé: AABK = AKHA(CH—GN) = AB = HK ( Hai canh tuwong tng)
Tt gide ABCD I& hinh thang can(GT) = C = D(TC)

= AAHD = ABKC(CH—GN) = DH = CK (Hai canh tuong tng)

:Q(

AB GT) nén AB = DH = HK = CK

Xét ABHC cé6: KH = KC (CMT) = BK la duwdng trung tuyén &ng véi canh HC ma
BK L CD ={K} (Céch dung) = ABHC can tqi BIDHNB)= BH = BC (DN)
Ma BC =2AB(GT);HB = 2AB(CMT) = BC = HB
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= BC =HB =HC = ABHC la tam gidc déu(DHNB)
*Ta cé AABK = AKHA(CH-GN) = AH = BK

Mda HM va BK déu la dudng cao clia tam gidec déu BHC nén HM = BK
. BC) . L . .
= AH=HM ma AB=BM| = > nén HB la dudng trung truc cla doan thang AM(TC)
= HB 1L AM
Goi HB L AM ={I} = AAIH vudng tai |

Ma ABHC déu = BHC =60°

AHI +BHC = AHC =90° = AHI = 30°

Xét AAIH vusng tai | c6: AHI+HAI = 90° = HAI = 60° hay HAM = 60°
Xét AAHM c6 AH = HM (CMT), HAM = 60° (CMT)

= AAHM la tam gidc déu(DHNB)

132



BAI 12. HINH BINH HANH
VD 1.1.

a)
+ ABCD Ia hinh binh hanh = 4B /) CD; ADC = ABC

—  —  ADC
+ DE la tia phan gidc cta DAC = ADE =EDF ==~

—  _——  4BC
BF' |a tia phén gidc cla ABC = EBF = FBC_T

M& ADC = ABC

= ADE = EDF = EBF = FBC (1)

+Cé AB /| CD = @zﬁ’ (2 géc so le trong) (2)
Tir (1) vai (2) = AED = EBF

Ma 2 géc trén la 2 géc dong vi

— DE /| BF

b) Xét t gidc DEBF cé: DE /| BF ; DF J/ BE(AB J/ CD)

= DEBF 14 hinh binh hanh (dhnb)
VD 1.2.

a)

+ ABCD & hinh binh hanh = 4B jj CD; AB=CD
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. AB
+ Cé: K latrung diém cla AB = AK =BK =7

. CD
I latrung diém caa CD = DI=CI:7
Ma AB=CD = AK=BK=D1=C1(:§:C7D]

+ Xét tr giac AKCI cé: AK =CI; AK J/ CI(AB j/ CD)
= AKCI 1& hinh binh hanh (dhnb) = 41 j/ CK

b) Cé ABCD l& hinh binh hanh thi DAB =DCB . cé6 AKCN & hinh binh hanh thi
IAK = KOl

— e~ e~~~

Suy ra: m = N/C\B

Xét AADM va ACBN cé:
AD =BC

m = C/BT\I( so le trong)

m = N/C\B( cmt).

= AADM = ACBN (g.c.g)

= DM = BN ( hai canh tvong &ng)
VD 1.3.

a) Xét ti gidc BMDN, ta cé:

BM = DN (gt)
BM//DN (t& gidc ABCD la hinh binh hanh)

= T& gidc BMDN la hinh binh hanh vi cé 2 canh
dsi vira song song vira béng nhau.

b) Ta c6 AB=AC (t& gidc ABCD la hinh binh
hanh)

BM =DN (gt)

= AB-BM =AC-DN
=AM =CN
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Xét t& gidc AMCN, ta cé:
AM =CN (cmt)
AM//CN (t& gidc ABCD la hinh binh hanh)

= T& gidc AMCN & hinh binh hanh vi ¢é 2 canh d6i vira song song vira bdng nhau.
c) Xét t& gidc MKNH, ta cé:
KM // NH ( t& gidc BMDN 1& hinh binh hanh)
MH // KN (t& giac AMCN & hinh binh hanh)
= T& gidc MKNH la hinh binh hanh vi cé 2 cdp canh déi song song.
VD 2.1.

D c

+ ABCD 14 hinh binh hanh = 4D J/ BC; AD=BC

+C6 AH 1 BD = AHD = 90°

CK L BD = CKB = 90°

+C6 AH L BD va CK L BD = AH /| CK

+ Xét AAHD vuéng tai H va ACKB vuéng tai K (@=@=900) cé:
AD = BC

ADH = CBK (4D /| BC)

= AAHD = ACKB (canh huyén - géc nhon)

= AH =CK

+ Xét t gidc AHCK cé: AH /| CK va AH =CK
= AHCK la hinh binh hanh.
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VD 2.2.

+ ABCD & hinh binh hanh = 4B /) CD: AD /| BC
+ ABCD & hinh binh hanh = AC va BD cét nhau tai trung diém méi dudng
Ma AC va BD cdt nhau tai O
= O la trung diém cta AC va BD
0OA4A=0C

{OB =0D
+ Xét AODH va AOBK cé:
ODH = OBK (4B /| CD)
OD =OB
DOH = BOK (2 géc d8i dinh)
= AODH = AOBK (g.c.q)
= OH =0K
= O la trung diém cta HK
+ Chirng minh tuong tu cé O la trung diém EF
+ Xét t gidc EKFH cé O la trung diém cta HK va EF
= EKFH 14 hinh binh hanh (dhnb)
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VD 2.3.

D

a) T& gidc BDCH cé BH//CD (vi cung vudng gdéc vdi AC) va cé HC//BD (vi cung vudng gdéc
v@i AB) nén la hinh binh hanh.

b) Xét t gide ABDC 6 BAC +BDC =180° m& BAC = 120° nén BDC =120°
VD 3.1.

a)

+ ABCD & hinh binh hanh = 4B /) CD: AB=CD; AD J/ BC; AD=BC: DAB = BCD

+ Cé: E & trung diém cla 4D = AE=DE=%
F 1& trung diém caa BC :>BF=CF=B2—C

Ma AD=BC
:>AE=DE=BF:CF(:A_D:§J

+ Xét AABE va ACDF cé:
AE =CF

137



EAB = FCD

AB=CD

— AABE = ACDF (c.g.c) = BE = DF ; ABE = CDF

b) Xét tir giac EBFD cé: DE = BF ; DE /| BF (AD /| BC)

= EBFD & hinh binh hanh (dhnb)

c)

+ ABCD & hinh binh hanh = AC va& BD cét nhau tai trung diém méi dudong
Goi giao diém cta AC va BD la O

= O la trung diém cta AC va BD (1)

+ EBFD 14 hinh binh hanh = EF va BD cét nhau tai trung diém mdi dudng
Ma O la trung diém cta BD = O la trung diém cta EF (2)

T (1) va (2) = AC; BD; EF déng quy tai O.

VD 3.2.

Tacod:

T& gigec ABCD 1a hinh binh hanh (gt)

O l& giao diém cla hai dudng chéo AC,BD.

= O l& trung diém caa AC,BD.

Xét t& giac AMCN, ta cé:

AM =CN (gt)

AM // CN (t& gidc ABCD la hinh binh hanh)

= T& gidc AMCN 1a hinh binh hanh vi ¢6 2 canh d8i vira song song vira bang nhau.
Ma : O la trung diém cla dudng chéo AC (cmt)

Nén : O la trung diém clia dudng chéo MN .

Hay: M, O, N thdng hang.
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VD 3.3.

a)Tacd:

DM 1 AC (gt)

BN 1 AC(gt /4
= DM//BN(L AC) ‘ A

Xét t gidc BMDN, ta cé:
BM //DN (t& gidc ABCD la hinh binh
hanh)
DM // BN (cmt)
= T& gidc BMDN la hinh binh hanh vi cé
2 cdp canh déi song song.
b) Xét AAKD va ACHB, ta cé:
AKD = CHB (= 90°)
AD =BC (T& gidc ABCD 1a hinh binh hanh)
DAK = BCH (2 géc so le trong va AD//BC)
= AAKD = ACHB (g.c.g)= DK =BH.
Xét t& gidc BKDH, ta cé:
BH // DK (cmt)
BH = DK (cmt)
= T& gidc BKDH & hinh binh hanh vi cé 2 canh d8i song song v& bdng nhau.
c) Ta cé: T& gide ABCD la hinh binh hanh (gt)
Ma : O la gico diém cla hai dudng chéo AC, BD (gt)
Nén : O l& trung diém cla dudng chéo BD
Lai c6: T gidc BMDN & hinh binh hanh (cmt)
Suy ra: O l& trung diém cla dudng chéo MN
= 0eMN
Vay: AC,BD,MN déng quy tai O.

IV. BAI TAP LUYEN TAP
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Bai 1.

a) Xét t& gidc MNPQ, ta cé:

G l& trung diém clia MP (P d&i xitng véi M qua G)

G la trung diém cla NQ (Q déi xirng v&i N qua G)

= T& gidc MNPQ 1& hinh binh hanh vi cé 2 dudng chép cdt nhau tai trung diém mdi
duong.

b) Trén tia d&i ctia tia MN, I8y diém E sao cho EM = NM. Chitng minh: EQ = MP.
Tacé:

EM =MN (gt)

PQ =MN (T& gidc MNPQ la hinh binh hanh)

= EM =PQ(=MN)

Xét t& giac EMPQ, ta cé:

EM =PQ (cmt)

EM//PQ (MN//PQ)

= T& gidc EMPQ & hinh binh hanh vi ¢é 2 canh d8i vira song song vira bang nhau.
Suyra: EQ=MP.
Bai 2.

D F C
a) T& gidc AECF |a hinh binh hanh.

Xét t& giac AECF , ta cé:
AE =CF (gt)
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AE // CF (t& gidc ABCD Ia& hinh binh hanh)
= T& gidc AECF & hinh binh hanh vi cé 2 canh d8i vira song song vira bdng nhau.
b) T& gidc ANCM la hinh binh hanh.
Xét t& gidc ANCM, ta cé:
AN =CM (gt)
AN // CM (t& giac ABCD la hinh binh hanh)
= T& gidc ANCM 1a hinh binh hanh vi ¢6 2 canh d8i vira song song vira bang nhau.

c) Ba dudng thdng MN,EF,BD déng quy.

Goi O la giao diém caa AC va MN.

Ma: t& gidc AMON & hinh binh hanh (cmt)

Nén: O la trung di€m cla hai dudng chéo AC, MN . (1)
Ta cé:

T& gidec AECF la hinh binh hanh (cmt)

O l& trung diém clia dudng chéo AC (cmt)

Nén: O la trung diém cla dudng chéo EF

Suy ra: O, E, F thdng hang. (2)

Ta cé:

T& gidc ABCD la hinh binh hanh (gt)

O la trung diém cla dudng chéo AC (cmt)

Nén: O la trung di€m cla dudng chéo BD

Suy ra: O, B, D thé&ng hang. (3)

T (1), (2), (3) suy ra: Ba dueorng thdng MN,EF,BD déng quy tai O.

Bai 3.

a) T& gide DEBF 1a hinh gi? Vi sao?

Tacd:
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AE =EB = %AB (E 1& trung diém cta AB)

DF =FC =%DC (F & trung diém cua DC)

Ma: AB=CD (t& gidc ABCD la hinh binh hanh)

= AE=EB=DF =FC

Xét t& gidc DEBF , ta cé:

BE =DF (cmt)

BE // DF (t& gidc ABCD la hinh binh hanh)

= T& gidc DEBF 1& hinh binh hanh vi ¢é 2 canh d6i vira song song vira bé&ng nhau.

b) Chirng minh: 3 duwong thdng BD, AC,EF d6ng qui.

Goi O la giao diém clia AC va BD.

Ma: t& gidc ABCD la hinh binh hanh (gt)

Nén: O la trung di€m cla hai dudng chéo AC, BD. (1)

Ta cé:

T& gidc DFBE la hinh binh hanh (cmt)

O la& trung diém clia dudng chéo BD (cmt)

Nén: O la trung diém cla dudng chéo EF

Suy ra: O, E, F thdng hang. (2)

T (1) va (2) suy ra: 3 dudng thédng BD, AC,EF déng qui tai O.

c) Chitng minh t& gidc EMFN & hinh binh hanh.
Xét AEMO va AFNO, ta cé :

MOE = NOF (2 géc déi dinh)

OE =OF (O la trung diém clia EF)

MEO = NFO (2 géc so le trong va EM//FN)

= AEMO =AFNO (g-c-q).

= OM=0ON.

Xét t& giagc EMFN, ta cé:

O l& trung diém cla EF (cmt)

O l& trung diém clia MN (OM =0ON)

= T gidc EMFN 1& hinh binh hanh vi cé 2 dudng chép cdt nhau tai trung diém mbi
duong.
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Bai 4.

H

a) Chitng minh t& gidc BNCH va ABHN |a hinh binh hanh.
Xét t& gidc BNCH, ta cé:

M la trung diém cta BC (gt)

M la trung diém ctia NH (H d6i xitng véi N qua M)

= T& gidc BNCH 1& hinh binh hanh vi cé 2 dudng chép cdt nhau tai trung diém mdi
duong.

Tacd:AN=CN (N la trung diém cta AC)

BH =CN (T& giac BNCH la hinh binh hanh)

= AN =BH(=CN)

Xét t& gidc ABHN, ta cé:

AN = BH (cmt)

BH// AN (BH//NC)

= T& gidc ABHN la hinh binh hanh vi cé 2 canh d8i vira song song vira bdng nhau.

b) Chirtng minh: M, K, E théng hang.

Ta cé:

T& gidec ABHN 1a hinh binh hanh (cmt)

K & gico diém clia hai duorng chéo BN, AH (gt)

Nén: K |& trung diém cla hai dudng chéo BN, AH

Xét ABHN, ta cé

M 1& trung diém cta HN (gt)

K la trung diém cta BN (cmt)

= KM la dudng trung binh cia ABHN = KM // BH (1)
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Xét ABHA, ta cé

E l& trung diém ctia AB (gt)

K la trung diém cta AH (cmt)

= EK l& dudng trung binh cia ABHA = KE // BH (2)
T (1) var (2) suy ra: KM trung KE

Suy ra: M, K, E thdng hang.

Bai 5.

B S C

Tu E ké dudng thdng song song v&i AB cdt AC tai S.
— ESC = ABC (2 géc déng viva ES// AB)

Ma: E/C\SzA/I-BE (AABC cantaqi A)

Nén: ES\C = E/C\S

= AECS céntaiE= ES=EC

Xét t& giac ADSE, ta cé:

AD //ES (gt)

AD=ES (cmt)

= T& gidc ADSE Ia hinh binh hanh vi cé 2 canh di song song.

Ma | |& trung diém cla dudng chéo DE (gt) nén | |& trung diém cla dudng chéo AS (gt)
Suy ra: Al cét BC tai S. Laicéd Al cét BC tai K(gt)

Do d6: S=K. Vay ti giac ADKE 1a hinh binh hanh.
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Bai 6.

K

a) Ching minh: T& giac ABKC & hinh binh hanh.
Xét t& gigac ABKC, ta cé:

M 1& trung diém cta BC (gt)

M 1a trung diém cta AK (gt)

= T& gidc ABKN la hinh binh

hanh vi cé 2 dudng chép cdt nhau

tai trung diém mdi dudng.

b) Chirng minh: T& giac AHCI 1a hinh binh hanh.
Xét t& giac AHCI, ta cé:

E 1& trung diém cta AC (gt)

E & trung diém cta IH (gt)

= T gidc AHCI 1& hinh binh hanh vi cé 2 dudng chéo cdt nhau tai trung diém madi
duong.

c) Ching minh: K,C,H théng hang.

Ta cé:

KC // AB (t& gidc ABKC I& hinh binh hanh)

CH // AB (t& gidc AHCI |a hinh binh hanh)

= KC trung v&i CH (cung // AB)

= K, C, H thdng hang.
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Bai 7.

K
a) Chirng minh: T& gide ABCP & hinh binh hanh.
Xét t& gidc ABCP, ta cé:
O la& trung diém ctia AC (gt)
O l& trung diém clia BP (P d6i xirng v&i B qua O)
= T gidc ABCP 1a hinh binh hanh vi cé 2 dudng chép cét nhau tai trung diém méi
duong.
b) Chirng minh: BK = AC.
Tacéd:
PC =CK (C la trung diém cta PK)
PC = AB (T& giac ABCP la hinh binh hanh)
= CK = AB(=PC)
Xét t& giac ABKC, ta cé:
AB =CK (cmt)
AB//CK (AB//PC)

= T& gidc ABKC & hinh binh hanh vi cé 2 canh d8i vira song song vira bdng nhau.
= BK =AC

c) Chitng minh: A,M,K thdng hang.

Xét AABC, ta cé:

O la& trung diém cta AC (gt)

OM // AB (gt)

= M la trung diém cta BC

Ma : BC la dudng chéo cla hinh binh hanh ABKC
Nén : M & trung diém clia dudng chéo AK
Suyra: A/M,K théng hang.
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Bai 8.

D C

Goi N |& trung diém cla doan théng HD.
T& gidc ABMN la hinh binh hanh

= AN/ /BM.
AN L DM (N la truc tdm tam gidc ADM).
Do d6 BM 1 DM.
Bai 9.
K
4 N
E
D
B C

Trén nira mét phéng be BC cé chira A vé cdc tam gidc CBN vuéng can tai C.
AABC = AENC (c.g.c)= BAC = NEC = KAC + NEC =180°
= A/K\E =90° (K l& gico diém ctia EN va AB).
Ta cé BD = NE (= AB).
= BD / /NE (cung vuéng gdc v&i AB)
= BDNE & hinh binh hanh.Do dé M la trung diém cta BN.
Ma ACBN vuéng cén tai C nén suy ra dugc AMBC vuéng cantai M.
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Bai 10

V& hinh binh hanh BACN = AB=CN
CB=CE = ACBE cén tai C.

CBE = %A/C\B = %C/BT\I = BM la tia phén gidc géc CBN.

Tuong ty CM la tia phan gidc BCN.
T d6 c6 NM song somg véi tia phan
gidc cua géc BAC.

Do vay N,M,F thé&ng hang

CNF = %Eﬁ\l\c . %ti\\c ~CFN

= ACNF can tai C = CN =CF.

Vay AB =CF.
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BAI 13. HINH CHU NHAT

VD 1.1.
a) Ta cé: I1a trung diém cta HE (E d6i xirng v&i Hqual)
[l& trung diém ctia AC (gt) A E
= T& gidc AECH Ia hinh binh hanh
- I
Lai c6: AHC =90° (AH L BC) a K SN
Nén t& gidgc AECHIa hinh chit nhét. ] )
b) Xét A AEC c6: B H m €
I'la trung diém ctia AC, Nla& trung diém caa CE (gt) va AN gico EltaqiK.
= K la trong tdm ctia A AEC = EK = %EI;IK = %EK
. . 2 2
Ching minh tuong ty ta duoc: HG = gHI;IG = EHG
Lai cé El=HI = EK =HG (1)
Do ba diém [,K,G thdng hang va [ ndm gitta G va K nén:
GK = IK +1G = %EK+%HG =%EK+%EK _EK (DoEK =HG) (2)
T (1),(2) > EK=HG=GK.
VD 1.2.
a) Ta cé: AABD vudng can tai D (gt) thi BA/\D =45°. B
AAEC vuéng can tai E(gt) th EAC = 45° /
Ta c6: DAE = DAB+BAC +EAC = 45° + 90° + 45° = 180° D ’ M
Do dé DAE I& géc bet = D, A, E th&ng hang.
b) Xét AABC vuéng taiA, c6 Mla trung diém cta BC 4 !

Nén AMla dudng trung tuyén ctia AABC.
:AM:%BC:BM:MC.

Lai c6: DA =DB(gt) = DMI& duwdng trung truc clia doan thédng AB.
Ma DM gico AB tai | DM 1 AB tai | MIA = 90°

Ching minh tuvong tu: m =90°

Lai cé IAK =90°

= T& gidc IAKMIa hinh chit nhét.
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c) Do t&t gidc IAKM 1a hinh chit nhat = IMK = 90° hay DME = 90°
= ADME vuéng taiM.

cé AADB vuéng cén tai Dcé DMIa duong trung truc

= DMIa duwdng phan gidc cta AADB
:@:@:%Aﬁ:%go" = 45°

Chirng minh tuong tu: @ =45° = ADME vuéng cén taiM.

VD 2.1.

a) T gid thiét, ta co: ﬁ:’ = I;L\\C =90°.
ADM = 90° (do MD L AB).

AEM =90° (do ME 1 AC).
Nén t& gidc ADME c6 ba géc vudng.

Vay, ADME & hinh chit nhét.

T& gidc ADME & hinh ch nhat nén AM = DE vé& ching cdt nhau tai trung diém clia moi
duong.

Ma | |& trung diém cla DE nén | cling l& trung diém cia AM.
Do d6, ba diém A, I, M thdng hang.
b) C6 AAHM vuéng tai H, trung tuyén HI

— HI = %AM. Ma ADME & hinh chit nhat nén AM = DE = Hi = %DE. Hay IH = IE.

VD 2.2.

a) Xét tor gide DHEA, c6 DH L AB;HE 1 AC(gt) = HDA = AEH = DAE = 90° = tg DHEA

l& hinh chit nhat (dhnb)=> ADE = AHE (t/c hen) :
Mé& AHE + EHC = AHC =90° = ADE +EHC =90° (1) o .
Xét AHEC , HEC =90° = C + EHC = 90° (2) g

T (1), (2) suy ra 6 = A/D\E
b) Vi t& gidc AEHD & hinh chit nhét (céu a)

— AE //DH => AED = HDE (2 géc slt)(3)
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Xét AABC , BA/\C =90°, c6 M la trung diém ctia BC (gt) = AM =MB =MC = % (dueng
trung tuyén (*ng canh huyén trong tam gidc vudng)

= AAMC can tai M:>I\7A\C=6, ma CA::A/D\E(céu a) :>I\7A\C:A/D\E (4)

Ta cd E/DII+A/D\E =90°(5)

Tur (3), (4), (5) suy ra MAE + AEB=90° = AM 1 BE

VD 3.1.
a) Vi D d&ixitng v&i B qua 4= AD = ABma AB= AC
= AD=AB=AC = %
) . \ . BD D
ADCB c6 CA la dudng trung tuyén, CA :T
= ADCB vubng tai C
b) C6 HCB+B =90°%CDB +B = 90° = HCB = CDB )
Xét AADC cé AD = AC(cmt) = AADC céntai A
— — H
= BDC = DCA -
— = DCA=HCB
CDB = HCB(cmt) 2 '

VD 3.2.

Vi AM la trung tuyén (&ng v&i canh huyén cla tam gidc vudng ABC nén
MAzMBzMC:%:a

Xét AABM c6: MA = MB, ABC = 60° nén AABM & tam gidc déu.
Suyra AB=MA=MB=a.

T& gid thiét,tacé EM=AB=a.

Xét tam gidc BCE cé EM la trung tuyén va EM =a = %

Nén ABCE vuéng tai E.
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VD 4.1.
a) Ta cé BM//CF (cung L AB). ¢
CM //BE (cung L AC).

Nén t& gidc BHCM la hinh binh hanh.
b) Do BHCM la hinh binh hanh nén dé t& gidc BHCM & hinh F
chi nhat thi BMC = 90°.

Khi d6, xét t&r giac ABMC cé ABM = ACM = BMC = 90°.
Suy ra t& gidc ABMC Ia hinh chit nhat. "
Do @, ta cé BAC =90° hay BA 1L AC

Vay, khi AABC vudng tai A thi t& giadc BHCM |a hinh chir

nhat.

VD 4.2.
A
N M
G
P
B ¢ C

a) Ta cé:

GM =GP (vi P la diém d6i xitng cia M qua G) (1)

GN =GQ (vi Q la diém d&i xitng cta N qua G) (2)

Tw (1),(2) suy ra MNPQ & hinh binh hanh ( vi cé G la trung diém cla hai dudng chéo
MP va NQ )

b) Néu AABC cén tai A thi AB=AC, khi d6 ta c6 AAMB = AANC(c.g.c)

= MB =NC vithé talgicé MP =NQ. Tt gidc MNPQ la hinh chi* nhét.

IV. BAI TAP LUYEN TAP
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Bai 1.

a) Ta cé: A=B (vi AABC vuéng cén tai C )(1) A
Vi PM//BC nén PMA = B ( hai géc déng vi)(2)

TU (1),(2) suy ra A=PMA ( vi cung béng B )

P M
= AAPM cén tai P = AP = PM ( hai canh bén bdng nhau)
AP =CQ(gt
Ta cé: (99, pp—ca o -
AP =PM C 0
PM//CQ
b) Ta cé: / = PCQM 1a hinh binh hanh ( t& gidc cé mdt cdp canh déi song song
PM=CQ
v& bdng nhau)
Lai cé C=90°
Vay PCQM la hinh chit nhat.
Bai 2.
A
F
E 0
B H I ¢

A =90°
a) Ta cé: A/FT-I =90° (gt) = EAFH Ia hinh ch* nhat ( vi t& gidc cé ba géc vudng)
AEH = 90° (gt)
b) Trong tam gidc AHB ta cé I§+B/A\H=90°, mé& BAH + HAF = 90°, suy ra ézl-mm)

Goi O la giao diém hai dudng chéo EF va AH cda hinh chir nhat AEHF thi OA = OF, do
d6 AOAF can& O nén OAF :O/F7\(2)
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TW (1) va (2) suy ra é:A/F\E
Mat khdc ta lai cé §+6 =90°va IA/E-i-A/I% =90°, tir d6 ta cé IZE: I/CI\A, do dé AAIC
cantail nén IA=IC.
Tuongty IB=1A,do dé IB=IC.
Bai 3.
a) Tk gid thiét, ta c6 CE L AB (tinh chat dudng cao) = @ =90°.
C6  MILCE = MIE=90°. &
MH L AB => MHE = 90°.
Nén td gige MIEH ¢6 MIE = MHE = HEI = 90° .
Vay t& gidc MIEH 1a hinh chit nhét.

E
b) Do MIEH & hinh chi* nhéat nén ta cé MH =EI. K
P H
Ta cé: ABC = ACB (tinh chéat tam gidc can). B B
M

AB//IM (do L CE) = ABC = IMC (déng vi).

Suy ra, ta cé Mfz,@ hay H\/I/\CzK/CT/I

Ta chitng minh dugc AMIC = ACKM (canh huyén - géc nhon).

Nén MK =ClI (2 canh tuong tng).

Do d4, ta cé: MH+MK =IE+IC =CE.

Do AABC c& dinh nén dudng cao CE c¢& dinh va d6 dai CE khéng déi.
Vay khi diém M di déng trén doan BC thi téng MH + MK khéng déi.

Bai 4.

a) Ta cé ABHA vuéng tai H(gt) = IH=1A =B ( dudng trung B
tuyén &ng v&i canh huyén AB) H

= AIAH cantai | = IHA = IAH ( hai géc & ddy bang nhau)(1) [

Tuong tv I@ = H/A\K (2)

T (1) va (2) suy ra IHA + KHA = IAH + HAK = 90° (gt)

Vay IHK = 90° .
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b) Ta cé:
AB . . . N L .
HI = — ( dwdng trung tuyén (tng v&i canh huyén trong tam gidc vudng AHB)(3)

IK = % ( dwdng trung tuyén ng véi canh huyén trong tam gidc vudng AHC )(4)

IK = % ( dudng trung binh cta tam gidgc ABC)(5)

P
Twr (3), (4), (5) suy ra P, :IH+HK+IK:%+%+%: AB+A2C+BC - A2Bc .

Vay chu vi AIHK bdang nlra chu vi AABC.

Bai 5.
a) Qua E ké dudng thdng vudng géc véi AH , cdt AH tai K

Xét t&r gidc KHDE c6 EKH = KHD = HDE = 90° <= KHDE &1 hinh chi¥ nhat

(t& gidc cd ba gdéc vudng la hinh chitr nht) A
= KE = HD
Ma HD = AH = KE = AH
K E
BAH + HAE =90 —~ —— M
Ta cé: . = BAH = AEK
AEK + HAE =90 'Y °
H D
Xét AAHB va AEKA cé:
AHB = AKE = 90°
AH = KE =AAHB =AEKA (canh géc vuéng - géc nhon ké)

BAH = AEK
= AB = AE =AABE cantai 4
b) Xét AABE vubéng cantai A c6 AM |&a duéng trung tuyén
= AM = %BE(I)
Xét ABDE c6 BD | DE =ABDE vuéng tai D

g 1
Mat khdc MD & duwdng trung tuyén ABDE = MD = EBE (2)

155



Tw (1),(2)= AM = MD
Xét AAMH v ADMH c6:
AM =MD

HM : chung =0 AMH =ADMH (c.c.c) = AHM = DHM
AH = HD

Ma AHD =90° = AHM = 45°

Bai 6.

a) T gidc AEDF la hinh chit nhat vi cé

EAF = AED = AFD = 90°

b) Vi AEDF & hinh chit nhat ma | la trung diém cta EF nén |
l& trung diém caa AD

Vay A, I,D théng hang.

Bai 7.

a) T gidc ABKH la hinh chit nhat vi:

+ AH//BK va AH=BK = ABKH |& hinh binh hanh .

+ AHK =90°.
b) DH = CK :
Vi ABKH 1& hinh chit nhat = AH = BK

Tacé AD =BC (ABCD la hinh thang cén) D
Nén AAHD = ABKC ( canh huyén - canh géc vudng).
= DH=CK

c)E la diém d8i xitng v&i D qua H = AADE can tai A = ADH = A/E\H,

mé& ADH = BCK (gia thigt) = AE// BC.
Mat khdc AB// EC = t& gidc ABCE 1a hinh binh hanh.

d) Chitng minh DH = %(CD—AB)

ABCE la hinh binh hanh = AB= EC
1

Theo cau c) AADE cantai A= DH = %DE = %(CD— EC)= E(CD—AB)
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Bai 8.

- A
AQB =90° 0
a) Ta cé: {MAQ = 90° = AMBQ 1& hinh chit nhat.
— P
MBQ = 90° y
Al L BC(gt) .
b) Ta co: = H la tryc tdm ctia AABC (viH 4 B I ¢
BQ L AC(gt)

l& giao diém clia hai dudng cao)
Suy ra CH L AB.
c) Ta cé:

PQ = % (vi PQ la duweong trung tuyén &ng v&i canh huyén trong tam gidc vuéng ABQ )

Pl = % (vi PQ la dudng trung tuyén (*ng v&i canh huyén trong tam gidc vuéng AlB )

T (1) var (2) suy ra PQ =Pl < APIQ cén tai P.

Bai 9.
F
Goi Ola gico diém caa hai dudng chéo
cua hinh cht nhgt ABCD nén OA =0OC (1).
Cé AMva CMIla céc dudng trung tuyén
ng v&i canh huyén cla tam gidc vudng A B
AEF va CEF nén: M
AM = CM (cung bdng %EF) (2). 0
Tw (1) va (2) suy ra OM la duwong trung truc
cUaAC.
D E c
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Bai 10.

a) DE:AH<AM:%

b) Goi | & giao di€m caa DE va AM.O la giao diém cla
AH va DE. T AM =BM = AMAB can tai

M = IAD = ABH. T& gidc AEHD & hinh chit nhat

— AH = DE => IA = ID = AIAD cén tai | = ADI = HAB. Do
dé IZ\D+XBI=A/B\H+H/A\B=90°.

Bai 11,

~ —~

a) Ta cé: B, phu Aﬁ, C, phu A/I?IZ, ma

1

—~

ACB =ABC nén B, =C, (1). p

—~

HK || CE nén H, =C, (déng vi) (2).

T (1) va (2) suy ra: I.5>\1 =I:|\1 :(/3\1, do dé ABO H
cén tai O, suy ra OB =0OH (3). F_E S\D

~ ~ 1

b) Ta cé B, phu D,, H phu H,, ma B, =H.

(chrng minh trén) nén IZ/)\1 = I—Tz do dé A0 DH

cdn tai O, suy ra OD =0H (4). B H v C
MBD = MCE (canh huyén — géc nhon) nén
AD = AE.

Cdc tam gidc can ADE va ABC cé chung géc & dinh A nén céc géc & ddy bé&ng nhau

D. = ACB = DE||BC.

3

Do dé D, =B,,K, =H, (so le trong).

~

Ta lqi cé é: =H, (ching minh trén) nén [/)\2 = k: ,suy ra OD=0K (5).

T (3), (4), (5) suy ra: OB=0OH=0D =OK.

T gidc BKDH cé hai dudng chéo bdng nhau va cdt nhau tai trung diém clia mdi dudng

nén [a hinh ch* nhat.
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BAI 14. HINH THOI VA HINH VUONG

PHAN I: HINH THOL.
VD 1.1.

Xét aAOAM va aOCP cé

—~

0, =0, (d6i dinh)

04=0C

Kz/;l\O = 15-1\0 (so le trong)
= AOAM = AOCP(g.c.g)
= 0M = OP(I)

Xét AODQ va AOBN cé

0, =0, (dsi dinh)

OD = OB

Q/D\@ = NBO (so le trong)

= AODQ =AOBN(g.c.g)

= 00 =0N(2)
T (1) &(2) suy ra T& gide MNPQ I& hinh binh hanh
M& MP 1 NO = MNPQ & hinh thoi.

VD 1.2.

Vi ABCD I hinh chi nhat nén A = B=C = D =90" (1)
Ap dung tinh chdt vé canh va gid thiét vao hinh chir nhat ABCD , ta duoc:
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AM = MN,CP = PD
AQ=0D,BN =NC =

{MAzMBzPC:PD
AB=CD,AD = BC

AQ=BN =CN =DQ (2)

TU (1) vé (2) suy ra b&n tam gidc vuéng MAQ, MBN, PCN, PDQ bdng nhau nén bén
canh tuong ng béng nhau la MN = NP =PQ =0M .

T& gidc MNPQ cé b8n canh bdng nhau nén né la hinh thoi.
VD 2.1. C6 ABCD la hinh thoi.

— AB=BC=CD=DA va A=C.

M& A =60° nén AABD 7
AB=BD=BD=DC

- {é - C=60° M

Xét ADMB va ADNC cé ) 5

BD =DC (cmt)

é = 6 (emt)

BM =CN (gt) N

= ADMB = ADNC (c.g.c) )

— DM = DN v& MDB = CDN

— e~~~ -

Lai c6: MDN = MDB +BDN = CDN + BDN = CDB = 60° = AMDN déu.
VD 2.2. A B

V/

a) Do AC la phan gidc ctia géc DCB nén theo tinh chat dudng phan ‘ Y
gidctacéd:AE=FA

b) Cé B=60° nén AABC v& AADC la cdc tam gide déu. Khi dé
AE; AF vira la dudng cao, dudng trung truc, vira la dudng phdn

gidc néntacéd = EA\C:I:A\C =30°

(9]

b E
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Vay AAFE cén vé ¢ FAE = 60° nén AFAE déu.

VD 3.1.

a) Tacé: ME || AF, MF || AE = t& gidc AFME & hinh binh E
hanh. F

b) Néu t& gidc AFME |a hinh thoi = AM la tia phén gidc trong

cla goéc ABC = M 14 giao diém clia dudng phén gidc trong M
cla géc ABC va canh BC.

VD 3.2

a) Xét hinh binh hanh ABCD

— OA=0C; OB=0D; AB// CD; AD// BC
Xét AAOM va ACOP cé

OA = OC (cmt); O1 = 05 (d&i dinh); A: = C (slt)
— AAOM = ACOP (g-c-g) = OM = OP (1)

Ching minh tuvong twABON = ADOQ (g-c-g) = ON =0Q (2)

Xét t& gidc MNPQ

O la trung diém MP va NQ

= MNPQ la hinh binh hanh (dhnb)

b) Xét hinh binh hanh MNPQ d€ MNPQ la hinh thoi thi MP LGN hay d, L d,.

PHAN II: HINH VUONG.
VD 1.1.

T gidc AEDF c6 FA // DE (cung vudng goéc vdi C
AE')

DF /| EA (cung vudng géc vd&i FA )

Nén t& gidc AEDF la hinh binh hanh.

Hinh binh hanh AEDF c6 dudong chéo AD |a phén
gidc clia géc 4 (gt)

Nén t& gidc AEDF |a hinh thoi.

Hinh thoi AEDF cé A E B
FAE = FAD + DAE = 45° +45° = 90°
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Suy ra t& gidc AEDF & hinh vuéng. (d@u hiéu nhdn
biét hinh vuéng).

VD 1.2. Cdc tam gidc vuéng AEH , BFE, CGF, DHG cé: AJ . E B

AE =BF =CG =DH (gt) (1) Cdc tam gidc vuéng AEH ,
BFE, CGF, DHG cé:

AE =BF =CG=DH (gt) (1)

Theo gid thiét 4ABCD la hinh vuéng nén
AB = BC = CD = DA (tinh chat hinh vuéng) (2)

Ma AH = AD—-DH, BE=AB—- AE, CF = BC - BF,
DG=DC-CG (3)

T (1), (2), (3) suy ra AH=BE =CF =DG.
Nén AAEH = ABFE = ACGF = ADHC (c.g.c)
Do d6: HE = EF = FG = GH (cdc canh tvong &ng)

Suy ra t& gidc EFGH 14 hinh thoi (d@u hiéu nhén biét hinh thoi)

V& EHA= FEB (hai géc twong ng bdng nhau)
Theo gid thiét ABCD la hinh vuéng nén AB = BC = CD = DA (tinh chat hinh vuéng) (2)
Ma AH =AD-DH, BE=AB—-AE, CF =BC-BF, DG=DC-CG (3)
T (1), (2), (3) suy ra AH=BE =CF =DG.
Nén AAEH = ABFE = ACGF = ADHC (c.g.c)
Do d6: HE = EF = FG = GH (cdc canh tuvong ng)
Suy ra t& gidc EFGH 1a hinh thoi (d@u hiéu nhén biét hinh thoi)
V& EHA = FEB (hai géc twong ng bdng nhau)

Ta c6 @?:1800—(@+@)=180°—(@+@)=180°—90°:90° (vi tam gidc
AHE vubng nén (@+EE4):90°)

Suy ra hinh thoi EFGH & hinh vuéng (déu hiéu nhan biét hinh vudng).
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VD 2.1.

a) Xét tam gidc ADF vudng tai D, tam gidc

BAE vubng tai 4 cé:

AB = AD (tinh chat hinh vuéng)

AE = DF (gid thiét)

= AADF = ABAE (hai canh géc vuong)

b) Ta c6 AADF = ABAE = DAF = ABE (hai géc
tvong ung)

Tacé ABCD la hinh vuéng (gt) = 4B // CD

— BAF = AFD (hai géc so le trong)

Xét AADF c6 ADF =90° = DAF + AFD =90° ma DAF = ABE va BAF = AFD (cmt)
— BAF + ABE =90°

Xét AABO cé BAF + ABE + AOB = 180° (t&ng ba géc trong tam gidc)

— AOB =180°—90° = 90°

= AF 1 EB (1)

Ta cé MN la dudng trung binh cia AEBF (vi M la trung diém EF, N la trung diém
BF)

— MN // EB (2)

T (1) va (2) suy ra MN L AF .

VD 2.2.

a) Xét AADE v& ACDF cé: S B E

+ A=C=90°(do ABCD la hinh vudng) N
+ AD = CD ( canh ctia hinh vuéng ABCD) N

+ AE=CF (gia thiét) D -
Suy ra: AADE = ACDF (c.g.c)
= ADE = C/'li7 (hai goéc tuong ng)

va DE = DF (hai canh twong &ng)

= ADEF cantaqi D. (1) F
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Lai cé: A/li-i-l/)\l =90°. Md& Aﬁ:@?’(cmt)

= CDF + D, =90° hay: EDF = 90° 2)
T (1) va (2) suy ra AEDF vudng cén tai D . (dpcm)

b) Vi I la trung diém clia EF nén ta cé:

1
+ DI la trung tuyén &ng vd&i canh huyén EF cla tam gidc vubng AEDF = DI :EEF.

1
+ BI & trung tuyén &ng v&i canh huyén EF cla tam gidc vuéng ABEF = Bl ZEEF.

Do d@é: Bl = DI . (dpcm)

c) Vi BI = DI nén diém I thudc dudng trung truc clia doan thdng BD . (3)
Lai cé: O la giao diém cla hai dudng chéo cta hinh vuéng ABCD nén:

OB =0D va AC L BD tai O (theo tinh chét cla hinh vuéng) hay OC L BD .
Do dé: OC & dudng trung truc cla doan thdng BD .  (4)

T (3) va (4) suy ra diém I thudc duong thdng OC.

Vay, ba diém O,C,I thédng hang.

VD 2.3.

Qua D ké dudng thdng song song v&i AF cét Al tai M .

Vi A4H | BC (gt) nén: M

BAH + ABH =90° . (1). F
C6: DAM + DAB + BAH = 180° !

va BAB=90° = BAH + DAM =90°.  (2) p

T (1) va (2) suy ra: m:m

- Lai ¢6: DAF + DAB + BAC + CAF = 360° G .

— DAF +BAC=180°.  (3) B H C

Vi DM /| AF nén: DAF + ADM =180°.  (4)

T (3) va (4) suy ra: @1\7 = EAI\C
- Xét ADAM va AABC cé:

DAM = ABH (cmt)
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AD = AB (do ABGD & hinh vuéng)

ADM = BAC

Suy ra: ADAM = AABC (g.c.g) = DM = AC (hai canh twong &ng).
Ma: AF = AC (vi ACEF la hinh vuéng). Do d6: DM = AF .

- T@ gidc ADMF c6 DM /| AF va DM = AF nén la hinh binh hanh.

Cé: I & giao di€m hai dudng chéo clia hinh binh hanh ADMF nén I 14 trung diém cla
duong chéo DF . Do dé: DI = IF . (dpcm)

VD 3.1. c
a) Xét t& gidc AFME cé: ME /| FA, FM /| AE (gt)
= T& gidc AFME 1a hinh binh hanh (ddu hiéu nhan biét hinh binh hanh). F M

Hinh binh hanh AFME vuéng tai A nén AFME |a hinh chlr nhét. (déu
hiéu nhan biét hinh chir nhat).

b) D& t& gidc AFME 1& hinh vuéng thi M & gico diém cua tia phan gidc

cla C/’@ v@i canh BC (vivua la hinh chlt nhat vira la hinh thoi). 4 E
VD 3.2.
a) Cdc t& gidc AEFD, AECF la hinh gi? A E

Coé AE =EB[=%ABJ;DF =FC(=%DCJ;AD =%AB

mda AB = CD (hai canh d8i ctia hbh ABCD)
= AE=EB=CF=DB=AD > i 2 i c
T gidc AEFD cé AE || DF; AE =DF = AD = T& gidc AEFD la hinh thoi.

T& gide AECF c6 AE || CF; AE = CF = T gide AECF 1a hinh binh hanh.
b) Chirng minh rdng t& gidc EMFN |& hinh chit nhat.
T¢ gide AEFD I& hinh thoi = FE = AE = %AB; DF = FC = %CD va AF L DE = EMF = 90°
AAFB cé FE la dudng trung tuyén va FE = %AB = AAFB vuéng tai F= MFN = 90°

ADEC c6 EF la duong trung tuyén va EF = %CD = ADEC vuéng tai E= MEN = 90°
Tt gide EMFN 6 MFN = MEN = EMF = 90° nén t& gide EMFN Ia hinh chit nhat.
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c) Hinh binh hainh ABCD ndéi trén cé thém diéu kién gi d&€ EMFN la hinh vuéng?

Hinh chi nhat EMFN 1a hinh vuéng <> EM = MF < DE = AF < DAB = 90°

Vay hinh binh hanh ABCD néi trén cé thém 1 géc vudng hay hinh binh hanh la hinh chi*
nhdt thi t& gidc EMFN la hinh vuéng.

VD 3.3.

a) Xdc dinh dang cutia t& gidc AEMF, AMBH, AMCK.

H la diém déi xitng v&i M qua AB=> AB | dudng trung truc cia HM

= AH = AM;BH = BM; AEM = 90°

K la diém d&i xitng véi M qua AC = AC la dudng trung truc clia KM

— AM = AK;CM = CK; AFM = 90°

Laic6BM=CM = AH=BH=BM =AM =MC =CK = AK

T& gide AEMF c6 AEM = AFM = EAF = 90" nén t& gidc AEMF 1 hinh chi¥ nhat

T& gidc AMBH c6 AH =BH = BM = AM nén t& gidc AMBH la hinh thoi

T& gidc AMCK c6 AM =MC =CK = AK nén t& gidc AMCK la hinh thoi

b) Chirng minh réng H d6i xi*ng v&i K qua A.

T gidc AMBH, AMCK |& hinh thoi = AH || BM; AK || MC ma M € BC = A, H, K théng
hang (theo tién dé Okclit)

Lai cé AH = AK (cmt) => A la trung diém cla HK hay H d&i xirng vé&i K qua A.

c) Tam gidc vuéng ABC cé thém diéu kién gi thi AEMF la hinh vuéng?

Hinh chi* nhat AEMF la hinh vuéng < EM = AE < AB = AC << AABC vudng cén tai A.

IV. BAI TAP LUYEN TAP
PHAN I: HINH THOIL.
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Bai 1.

D
a) Vi ABCD & hinh thoi = BCD = DAB = 60°.
Vi AB/ /CD (ABCD la hinh thoi) —.DAB+ABC = 180° (hai géc trong cung phia)
— ABC =180° — DAB = 180° — 60° = 120°.
Vi ABCD & hinh thoi = ABC = CDA =120°
b) Vi ABCD I hinh thoi = AB = BC = CD = DA

DA =DB _
Xét ADAB c6 1 — = ADABdéu = ABD =60°.
DAB =60°

Vi AC 1 BD = AC la phén gidc cla D/A\BCOG:>BA/\C =%D/A\B = %.60O =30°.

Vi AB//CD = EA\C = B/CTJ =30° (hai gdc so le trong).
Bai 2.
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CD//AB
T& gidc ACDBcé /1 = ACDBIa hinh binh hanh. Lai cé6 AB =AC (tam gidc ABC
BD//AC
cén tai A) = AEDF la hinh thoi.
Bai 3.
A
B D >C
E
Vi AD la dudng trung tuyén = DB = DC (1)
Tacéd: DA=DE(gt) (2)

T (1) va (2) = ACEB la hinh binh hanh.

Vitam gidc ABC cantai A= AB=AC

Hinh binh hanh ACEB c6 AB = AC = ACEB & hinh thoi.
Bai 4.

Tacd ED//AF; AE//FD nén t& A
gidc AEDF la hinh binh hanh.

Ma AD la phéan gidc clia EAF F
nén t& gidc AEDF la hinh thoi. E

= EF la phan gidc clia AED

Bai 5.
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D

Cé ABCD l& hinh thoi (gt) c6 AC cét BD tai O
= ACLBD;OA=0C;0OB=0D
Tacd OA=0OE +EAvaOC=0F +CF
Ma OA=0Cva EA=CF

= OE=FO

Xét t& gidc BEDF cé

O la trung diém cla EF va BD

= BEDF la hinh binh hanh (dhnb)

Ma BD L EF (vi AC L BD)

= BEDF la hinh thoi (dhnb)

Bai 6.

a) Vi ABCD & hinh thoi cé ACmBD:{o}
nén AO=0Cma AE =CF

= AO—-AE=0C -CF hay EO=0F
b) Vi ABCD la hinh thoi = AD// BC
= D/A\C = B/CTA (so le trong)

Xét AAED va ACFB cé:

AE = CF:DAC = BCA; AD = BC

= AAED = ACFB(c.g.c)= ED =BF
Tuwong tu: EB=DF

= EBFD la hinh binh hanh

Laicé AC L BD=EF 1 BD
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= EBFD la hinh thoi.

Bai 7.
Ta cd DEFG & hinh thoi G F
— DGF +GDE = 180° x

— GDE =180° —DGF = 110°.

Do GE la phdn gidc D/Cﬁ-' 200

_— ° D £
o1 s

Bai 8.
a) AEDF la hinh chit nhat M A N

vi A=90°,AB 1 DMtai E nénE = 90°, tuong tu AC L DN tai F
b) AABC cé BD =DC, DE // AC nén AE =BE & F
Ta lgi cé: DE = EM (D d&i xtrng v&i M qua AB) B D

ADBM cé hai duwdng chéo cét nhau tai trung diém clia mdi duwdng nén I& hinh binh hanh
Hinh binh hanh ADBM cé AB 1. DM nén la hinh thoi.
B&i 9. Goi O la gico diém cta AC va BD thi AC | BD tai O theo tinh chét vé dudng

chéo cua hinh thoi.

Ap dung dinh nghia, tinh chdt vé géc va gid thiét vao hinh thoi ABCD, ta duoc:
AB = AD
B=D = AABE=ADF(c-g—c) %
BE = DF

Sy )

Diéu nday chirng té tam gidc AGH cé dudng cao AO vira la
duong phdn gidc nén nd cdn tai A suy ra

HO=0G (2)

9}

Ap dung tinh chét vé dudng chéo vao hinh thoi ABCD ta duoc A0 =O0C (3)

Tw (1),(2),(3) ta cé t& gidec AGCH la hinh binh hanh cé dudng chéo AC & phén gidc

cla géc HAG nén né la hinh thoi.
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Bai 10.

(&
b M

a) Tacé: M, N lan luot & trung diém canh CD, AB = MN || AD = ANMD |& hinh binh
hanh.

. AB N L .
Ma AN:7= AD .Vay t& gidc ANMD 1a hinh thoi.

AB
b) Tam gidc HAB cé HN la trung tuyén nén HN=7: AN =DM .Do 86 HNMD la

— —— HDM
hinh thang can = DHM =HDN:T:35° )

Ta cé: HCM = HDM + DHM (g6éc ngodi clia tam gidc) < HCM =70°+35°=105°.
Bai 11.

L&i gidi
a) Xét t& gidc ABEC cé:
AM = ME;BM = CM A !
= ABEC la hinh binh hanh M
Ma AB=AC (gt)
= ABEC |a& hinh thoi » 5 E

b) Vi ABEC l& hinh thoi nén AB//EC (1)

Ma ABCD & hinh binh hanh nén AB//CD (2)

T (1) va (2) suy ra: D;C;E thdng hang (Tién dé O-clit)
c) Vi ABEC la& hinh thoi nén AB=CE (3)

ABCD la hinh binh hanh nén AB=CD (4)

T (3) va (4) suy ra: CE=CD
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Lai ¢é, D;C;E th&ng hang (theo 2)
Nén C la trung diém cla DE .
Bai 12.
a) Vi AB//CD; AC//BD nén ABCD la hinh binh hanh

Vi AABC cén tai Anén AB=AC
Vay ABCD la hinh thoi.
b) Vi BM;CN la cdc dudng trung tuyén cta AABC

Ma BMNCN = {G} nén G la trong tdm cta AABC

= AG la dudng trung tuyén déng thoi la duwdng cao cia AABC
ma AG cét BC tai O.

= AO L BC hay AO la dudng cao ctia AABC.

c) Vi ABCD la hinh thoi nén AD 1 BC
mda AO L BC = A;O;D théng hang.

Bai 13.
B
/
4 I
D
E

a) Tacé:AB=AD (vi ABCD la hinh thoi)
Va A =60°
Suy ra: AABD la tam gidc déu.
Ma& BH L AD nén H la trung diém cla AD
b) Xét t& gidc ABDE cé:
HA =HD ( ching minh trén)
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HE = HB (Gia thiét)
= ABDE Ia hinh binh hanh.
Mdéc khdac: AD 1 BE nén ABDE la hinh thoi

c) Ta cé6: ABCD la hinh thoi = DC = AB, DC // AB (1)
ABDE Ia hinh thoi = DE = AB, DE // AB (2)

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

Vay D la trung diém cta CE.
d) Ta cé:
AC =2Al (vi ABCD la hinh thoi)
BE =2BH (vi ABDE & hinh thoi)
Ma BH = Al ( cung la duwdng cao clia tam gidc déu ABD )= AC =BE.
Bai 14.

D &

a) Tacé OF la phén gidc cla géc ZO\B, OG la phan gidc cta goéc COD.
Ma AOB = COD (hai géc ddi dinh).
= OE,OG cung thudéc mét dudng théng hay O, E,G thdng hang.

Tuong tu ta cé OH |a phdn gidc cla goéc A/OT) OF la phan gidc cua géc COB.

Ma 40D = COB (hai géc d6i dinh)
= OH,OF cung thudéc mét dudng thdng hay O, H,F thédng hang.

b) Ta cé: @:%IQ\C, (TCT):%A/@ Ma @:@ (so le trong) :>%=G/(-77) (l)
Tuong tu EBA :EABD, GDC =EBDC .Ma A4BD = BDC (so le trong)
— EBA-GDC (2).
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Mé&t khac AB=CD (3).

T (1),(2).(3)= tam gidc AEB va CGD béng nhau.

c) Ta céd: OAE =5CAB, oCcG =5ACD. Ma CAB = ACD (so le trong) = OAE =0CG .

Tuong tv @:%C/OTD, A/O\E:%A/O\B Ma C/07):A/O\B(so le trong) :C{é\G=A/O\E .

Ma 04 =0C . Suy ra AAOE =ACOG(g—c—g)= OE=0G (4).

Tuong ty ta chitng minh duoc  AOCF = AOAH (g —c—g)= OF =OH (5).
Mgt khdc OH L OE (tia phan gidc clia 2 géc ké bu) (6) .

Tir (4).(5).(6) = tw gidc EFGH & hinh thoi.

Bai 15.

T gidc ABCD la hinh thoi

=> BD la dudng phan gidc BDC = ABD = DBC
Ma A =60° = ABC =120° = ABD = DBC = 60"
aABD c6 A=60°, AB= AD = AABD déu

= AB=BD, ABD = ADB = 60"
Lai cé
AM +CN = AD,AD = DC = AM = DN,MD = CN
Mat khdc DB la phan gidc
ADC = ADB = BDC = 60"
Xét aABM va aDBN cé
DN = AM (cmt)
AB = BD(cmt)
BAM = B/D?V(cmt)

= AABM = ADBN(c.g.c)
— BM = BN; ABM = DBN

Trong aNBP c¢é BC vira la dudng cao vira la dudng trung tuyén
= ANBP cén tgi B = BN = BP, ma BN = BM
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— BP = BM =aMBP cén tai B= BMP = BPM

ABM = DBM

. 0}:587\’+]\7BY):60°
ABM + MBD =60

Ma DBN + NBC =60° = NBC = MBD

aNBP cén => dudng cao BC déng theoi la dudng phén gidec = NBC = CBP = MBD

— NBC = MBD

CBP + PBx = 60"
MBD + PBx = 60"
— 2ABM + MBP = 180"

}:m:@

 2BMP+ MBP =180"
ma o .
= ABM = BMP
ma chuing & vi tri so le trong = MP//DC, m& QC//MD => MDCQ |& hinh binh hanh.
PHAN II: HINH VUONG.
Bai 1. x

Xét t& giac OBAC, cé:

O=B=A=90" s
Vay t& gigac OBACIa hinh chit nhét.
Ma AOAB = AOAC (ch-gn)=> AB = AC.

Vay OBACIa hinh vudng. 0
Bai 2. B
a) ViDE || AC va AB L AC nen DE 1L AE
Vi DF || AB va AB 1 AC nén DF 1 AF D
Do d6 AEDF & hinh chi nhét. E

Ma AADE = AADF (ch-gn)=>DE = DF.
Vay AEDF la hinh vuéng.

b) Xét AACE va AABF, ta cé: A F
AE = AF (cmt).

EAC = FAB = 90
AC=AB (gt).
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Do d6 AACE = AABF  (c-g-c)=>CE = BF .

Bai 3.

D K C

a) Vi t& gidc ABCD la hinh chit nhat nenAB / /CD,AB=CD, AB L CD

Vi |,K la@n luot la trung diém cla AB,CD nén Al = %AB;DK = %CD

SuyraAl//=DK.
Suy ra t& gidec AIKDIa hinh chit nhét.
Lai cé: Al=AD = %AB. Suy ra t& gide AIKDla hinh vuéng

Ching minh tuvong tu ta duoc t& gidc BIKC la hinh vudng.

DC
b) Vi t& gidc AIKDla hinh vudng nén IK = ADma AD = %AB =%CD suy ra: IK =

Vi t&r gidge AIKDla hinh vuéng nén AK L DI
T& gidc AICK c6 Al =CK va Al / /CK nén la hinh binh hainh. Suy raAK / /IC.

Suy ra: DI L IC hay DIC = 90"
Bai 4.
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D K
a) Xét hai tam gidc vuéng ABMva AHM cé:
AM chung;

AMB = AMK (theo gid thiét)

= AABM = AAHM suy raAH=AB = AD.
b) Xét hai tam gidc vuéng DAK va HAK cé:
AK chung;

AD = AH (theo céu a)

= ADAK = AHAK

’I/-\

Vi AABM = AAHM nén BAM = HAM = - BAH

1/\

Vi ADAK = AHAK nén HAK = DAK = ~ADH

Suy ro MAK ~MAH - FAK - (R + DAH) - 45

Bai 5.
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G
o)ché:®+/4/B\C=9OO ma A/B\C+C,fé73=90°:>@=EB\D
b) Xét AABGvar ADBC c6: AB = DB; GBA = CBD; BG = BC
= AABG = ADBC (c.g.c)
Suy ra GA = CD va BCD = AGB
¢) Vi AGB + AIB=90° m& BCD = AGB va AIB=CIK = CIK +BCD = 90°

— CKI=90°. Vay: GA L DC tai K
Baii 6.

D F C

a) Xét t& gidc ADFE cé:

AE /| DF, AE = DF (gt)

= T& gidc ADFE & hinh binh hanh (d&u hiéu nhén biét hinh binh hanh)

Hinh binh hanh ADFE c6 A=90° nén I& hinh chit nhat (d&u hiéu nhén biét hinh chi
nhat).

Theo gid thiét AB=2AD ma AE = % nén AE =AD = %

Hinh chlt nhét ADFE cé AE = AD nén la hinh vuéng (d@u hiéu nhdn biét hinh vuéng).
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b) Xét t& gidc DEBF' cé:
EB /| DF, EB=DF (gt)

= T& gidc DEBF |a hinh binh hanh (ddu hiéu nhan biét hinh binh hanh)

= DE // BF (tinh chdt hinh binh hanh)
Xét t& gidc AECF cé:
EA /I CF, EA=CF (gt)

= T& gidc AECF & hinh binh hanh (dé@u hiéu nhén biét hinh binh hanh)

= AF // EC (tinh chdt hinh binh hanh)
e Xét t& gidc AMFN cé:
DE // BF , AF = EC (chi&ng minh trén)

= T& gidc AMFN & hinh binh hanh (d&@u hiéu nhén biét hinh binh hanh)
Theo céu a, ADEF la hinh vuéng nén ME = MF , ME 1 MF (tinh chat hinh vudng).

Hinh binh hanh EMFN c6 M =90° nén EMFN & hinh chi nhat, ta lai c6 ME = MF nén

EMFN la hinh vuéng (ddu hiéu nhan biét hinh vudng).

Bai 7.
a) Ching minh: AC=HF .

Ta c6: HAF + HAD + DAB + BAF = 360° . Ma:

HAD = BAF = 90°
Suy ra: HAF + DAB = 180° (1)

Lai c6: ABCD la hinh binh hanh nén:
ADC +DAB =180° (2)

T (1) va (2) suy ra: EA\F = R .
- Xét AAHF va ADAC cé:
+ AH = AD (do ADGH la hinh vuéng)

+ HAF = ADC (cmt)

+ AF = DC (vicung bé&ng)

Suy ra: AAHF = ADAC (c.g.c) = HF = AC (hai canh tvong &tng) (dpcm).

* Ching minh: AC L. HF

Goi K & gico diém caa AC va HF . Ta cé:

HAK + DAC =90°.




Ma DAC = AHK (do AAHF = ADAC)

Do d6: HAK + AHK =90° = AKH =90° = AK | HF hay AC | HF (dpcm)
b) Ta co: BAH =90°+ HAF v& DAF =90° + HAF . Suy ra: BAH = DAF .

- Xét AABH va AAFD cé:

+ AB = AF

+ BAH = DAF

+ AH = AD

Suy ra: AABH = AAFD (c.g.c) = BH = DF (hai canh tuong &ng) (3)

vér: AHB = ADF (hai canh tuvong tng)

- Goi I,M lan luot l& giao diém cha DF véi BH va AH .
Ta cé: IMH = AMD (d3i dinh)

AHB = ADF hay: MHI = ADM

—_—

Do d6: IMH + MHI = AMD + ADM =90° . Suy ra: HIM =90° = BH | DF .
- Talagi cé: BC// GH va BC=GH (do cung song song va bdng 4D ) nén t& gidc
BCGH 1a hinh binh hanh. Suy ra BH //CG va BH =CG . (4)

Ching minh tuvong tu ta cé: CDFE |a hinh binh hanh nén DF //CE va DF =CE
(5)

T (3), (4), (5) suy ra: CG = CE = ACEG céntai C.

Laicé: BH//CG va DF 1. BH nén: DF 1 CG .Ma: CE// DF = CE 1 CG

Suy ra: ACEG vuéng can tai C. (dpcm)

Bai 8.

a) Vi ABCD la hinh vuéng nén CM 1 AB D C

va AC la tia phéan gidc cta DAM = CAM = 45° S %

Ching minh tuvong tu, ta cé: BMF = 45° 0~
= CAM = BMF .

Ma C/'AZ\\/[, BMF 1& hai géc déngvi. Suyra: AC//MF. 4 I M
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Laicé: BE L MF (do BMEF 14 hinh vudng)
Do dé: BE 1 AC.

Ta cé: AABC ¢6 hai dudng cao CM va BE cét nhau tai £ nén E 1& truc tédm cla
AABC .

= AE l& dueng cao ctia A4BC .

Do dé: AE L BC . (dpcm)

b) Vi AE L BC tai H nén AAHC vuéngtai H .

Goi O la giao diém cta AC va DM .

Tacéd: AC=DM va O la trung diém ctia AC va DM .

Trong tam gidc vuéng AHC, cé: HO la trung tuyén &ng véi canh huyén AC nén:

HO:lAC
2

Ma: AC =DM nén HO:%DM.

ADHM cé trung tuyén HO bdang ntta canh DM nén ADHM vuéng tai H
= DHM = 90°

Ching minh tuvong tu ta c6: MHF = 90°
Ta cé: DHM + MHF =90°+90° = 180° . Suy ra: ba diém D, H, F théng hang. (dpcm)
c) Goi K la giao diém cta AC va DF .

OD =0M .
ADMF cé: nén K la trung diém cta DF .
OK/IMF

Ké KI 1. AB.Tacé: KI// DA/l FB (vi cung vuéng géc v&i AB)
Suy ra: 1 1& trung diém cta 4B .
= KI |& duwdng trung binh cta hinh thang ABFD .

BF+AD BM +MA _ AB
2 2 2

Tacd: I |ladiém cé dinh, dé dai AB khéng d6i, v& KI 1. AB tai I nén diém K |a diém

Do dé: KI =

, . . AB
c6 dinh (K ndm trén dudng trung truc clia AB va cdch AB mét khodng bdng S ).
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Vay DF lubn di qua diém K c¢6 dinh khi diém M chuyén déng trén doan thdng 4B cé&
dinh).

Bai 9.

-Ké MH 1| BI .

Tacé: MH < BI (1) (Quan hé gitta dudng xién va 2 C
dudng vudng gdc).

Goi E |& gioo diém ctia MH va AB .

ABME c6 BH vira lad dudng cao, vira la dudng phan

gidc nén can tai B. K -7 M
— ME =2MH (2) A

T (1) var (2) suy ra: ME < 2MI (3) Al / D
_Ké MK 1 AB = MK = BC = AB. e !

Xét AABI va KME cé:

+ A=K =90°

+AB = MK (cmt)

+ ABI = KME ( cung phu v&i BAH . Suy ra: A4ABI = AKEM (g.c.q)

— BI = ME (4)

T (3) va (4) suy ra: BI <2MI (dpcm).

Bai 10. 4 3
a) Chitng minh EB=FG . \ //’:’
Goi I & giao diém clia EF va BC. \\/\l\g, ’;7/ ////
T& gidc ABIF c6 3 géc vudng nén la hinh chit nhat. 'S g ,’/ !
= Bl = AF (1) A X

Hinh vuéng ABCD cé AC la dudng chéo nén EAF = 45°. . \ ,’/

= AAFE vuéng cantai F = EF = AF  (2) D G c

T (1) va (2) suy ra: BI = EF
Ching minh tuvong tu ta cé: IC=IE = CIEG |& hinh vuéng.
= IE=EG.

Xét hai tam gidc vuéng BIE va FEG cé:
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+ BI=FEF

+ IE=EG

Suy ra: ABIE = AFIG (hai canh géc vudng)
= EB = FG ( hai canh tuvong &ng) (dpcm)
* Ching minh BE L FG

Goi H la giao diém clia BE va HG .

Ta cé: ABIE = AFIG = BEI = FGE ( hai géc twong tng)

—_—

Do dé: HEG + FGE = HEG + BEI =90° = EHG =90° = BE L FG
b) Goi K la giao diém cla BF va CG.

Xét AADG va ABAF cé:

+ DG = AF (cung bé&ng EF)

+ ADG = ABI = 90°

+ AD = AB (vi ABCD la hinh vuéng).

Suy ra: AADG = ABAF (c.g.c) = DAG = ZZ—??' .
Ma: ABF + AFK =90° . Do d6: DAG + AFK =90° = AKF =90° = AG L BF

Tuong ty, chitng minh dugc: CF L BG.

Ta cé: BE, AG, CF la ba dudng cao clia tam gidc BFG nén ching déng quy tai mot
diém. (dpcm)

Bai 11.

a) Vi t& gidc EAGK la hinh binh hanh.

— EK //AG = KEA+EAG = 180" ()

Mt khdc, EAB +BAC + CAG + EAG = 360"
Ma EAB +CAG =180° = BAC + EAG = 180° 2)

T (1) va (2) suy ra @ = lﬁ\c

Vi t&r gide EAGK la hinh binh hanh nén EK = AG

Vit gide ACFG la hinh vuéng nén AG=AC = AC =EK
Xét AAEK va ABAC cé:

AB = AE (vi ABDE la hinh vudng)

KEA=BAC
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AC =EK
= AAEK = ABAC (c.g.c) = AK =BC (hai canh tuvong &ng).

Goi Hla gico diém cta KAvaBC.

Ta c6: BAH + EAB+EAK = 180" ma EAB =90° = BAH +EAK = 90"
Ma EAK = ABC hay EAK = ABH => BAH + ABH = 90° = AHB = 90°
= AH 1 BC hay AK 1. BC

b) Ta cé AK la dudng cao thi nhat cla tam gidec KBC

Goi J=BF nKC

Theo céu a) ta cé AKGA = AAEK = ABAC nén BCA = GAK

Do d6 BCF = 90° + BCA = 90° + GAK = KAC

Suy ra ABCF = AKAC (c.g.c) = B, =K,

Tir d6 B, +BCJ =K, + BCJ =90° = BJC =90° hay BF L KC
Do d6 BF la dudng cao th hai cla tam gide KBC

Chirng minh tvong tu cé CD la dudng cao thit ba cia tam gidc KBC

Vay ba dueong thdng AK, BF, CD déng quy. 4

Bai 12.

a) T& gisGc AHMK c6 MH // AK, AH // KM nén la hinh K binh
hanh.

b) AHMK |& hinh thoi << hinh binh hanh AHMK c6 AM

l& dwdng phén gidc cta goéc A.

Vay néu M & giao diém cla tia phén gidc ctia géc A

véi canh BC thi AHMK Ia& hinh thoi. B M

AHMK 1& hinh chi nhat <> AHMK 1& hinh chit nhat c6 A = 90° < ABC 1a tam gidc

vuéng tai A.
Bai 13.
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a) T gidc AEFD la hinh binh hanh.
b) T& gidc AECF la hinh binh hanh.
c) T& gidc EMFN la hinh chit nhét.
d) T& gidc EMFN la hinh vuéng < Hinh chit nhat EMFN c6 ME = MF
< DE=FA
< Hinh thoi AEFD cé hai dudng chéo béng nhau
< AEFD la hinh vuéng
& A=90°
< Hinh binh hanh ABCD & hinh chit nhét.

Nhu vay, hinh chtr nhat EMFN & hinh vudng néu ABCD la hinh chr nhét va AB = 2AD.
Bai 14.

C
K M
I
A B
H

a) T gidc AHMK cé6 - KAH = AHM = AKM = 90° nén t gidc AHMK Ia hinh chit nhat.
b) D& T& gidc AHMK la hinh vudng thi AM phai l& tia phan gidc cta géc ABC

c) Do tam gidc AMI vuéng tai Inén AM > Al

Vi t&r gidc AHMK |a hinh cht nhéat nén AM = HK

Suyra: AM+HK =2AM

bé AM + HK =2AM nhd nhét thi AM = Al

Khi dé Mla chan dudng vuéng géc ké tir Axuéng BC.

Bai 15.

1) Vi DE, BK I&n luot la dudng phan gide cla cdc AADB va ADBC B

nén E/D\Bng/D\B,EB\K:%IjBE ma A/D\B=D/B\C.Suyrc: E
EDB = KBD A D

Suy ra:DE / /BK .
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2) Vi DE 1L AB ma DE la phan gidc trong tam gidc ABD nén tam gidc ABD cén tai D
Suy ra:DA =DB.

3) T& gidc EBKD & hinh binh hainh c6 DE 1L AB nén EBKDIa hinh chit nhét.

Dé t gidc EBKDIa hinh vuéng thi ED =EB.

Suy ra tam gidc ABD vudng taiD, tic la ADB = 90°

Bai 16.

+ Ta cé: DF = AE(ABCD 1& hinh binh hanh) .
AE =CE (AAEC déu)

= DF =CE.

Ching minh tvong tu ta c6:DB = FE(= AD).

+) ADF =FEA (ABCD Ia hinh binh hanh)

— ADF +60° = FEA +60°
— ADF + ADB = FEA + AEC
—> BDF = FEC
+) Xét ABDF va AFEC cé:
DF = EC (ching minh trén)

@-’ = ﬁ:’E (chéng minh trén)
DB = FE (chirng minh trén)
Suy ra: ABDF = AFEC (c.g.c)
= BF =FC (hai canh tuvong &ng) (1.
+) C6: DAE +BAC +DAB + CAE = 360°
=> BAC =360° — (DAB + CAE) — DAE
— BAC = 360° —(60° +60°) - DAE = 240° — DAE
Ma DAE =180° — DAF
= BAC =240° — (180° - ADF) = 60° + ADF = BDA + ADF = BDF
+) Xét ABDF va ABAC cé:
BD = AD (ABAD &éu)

B/Eﬁ-_ = B/A?? (chéng minh trén)

186



DF = AC(= AE)

Suy ra: ABDF va ABAC (c.g.c)

= BF =BC (hai canh tuwong &ng) (2).
Tu (1) va (2) = BF =FC =BC = AFBCdéu.
Bai 17.

a) Ta cé:

+) ACDF déu = BEF = EBF +EFB = 60°

+) ABE +EBF +FBC = ABC = 90°(ABCD la hinh .
vuoéng)

— FBC = 90°—(ABE + EBF) = 90°—(15°+60°) = 15°
+) Xét AABE va ACBF cé:
AB =BC (ABCD la hinh vuéng) E

EBA = FBC (=15°)

BE =BF (ABEF déu)

A

Suy ra: AABE = ACBF (c.g.c)
b) Vi AABE = ACBF = EA\B = FC\B =15° (hai géc twong tng).
Tam gidc CBF cé: FBC = FCB (= 150) nén ACBF cén taiF.

c) Ta cé: FC =FB(ACBF cén tai F)
Ma&: FB = FE (ABEF déu)
FC=FE = ACEFcantai F

— CEF = FCE (hai géc & ddy).
+) EBC =90° — ABE =90° —15° = 75°
+) Xét AECB cé: E/B\C+B/\CE+ Cﬁ =180°(dinh Ii t8ng ba géc trong tam gidc)

— e~~~ -~

=>EBC + BCF + FCE + FEC + FEB =180°
— FCE + FEC =180° — (EBC + BCF + FEB) = 180°—(75°+15°+60°) = 30°

Ma Ea: = FC\E (chitng minh trén)= 6|5\|: = F/C\E =15°.
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d) C6 EAD = 90° — BAE =90° —15° = 75°
+) Xét ABEC va AAEDcé:
BC = AD(ABCD la hinh vuéng)

EBC = EAD (=75°)
BE = AE (AABE cén tai E do EAB = EBA = 15°)
Suy ra: ABEC = AAED (c.g.c)

= EC = ED (hai canh tvong &ng)
= ACDE can taiE.

Lai c6: ECD =90° — BCF — FCE = 90° —15° —15° = 60°
— ACDE déu.
Bai 18.

+) Ta c6: FAK + FAB+ BAI = 180° => FAK + BAI = 180° — FAB = 180° —90° = 90°
Ma: KEHB/\AI =90° (AABI vuéng tail)
— FAK = ABI. L

Ching minh tuvong ty ta duoc: m = IE/\A ¢
+) Xét AFAK va AABI cé:
FKA = AIB = 90° (FK 1 Altai K,
Al 1 BCtail) ;
FA = AB ( ABEF l& hinh vuéng)

-l

647( = KEI (chirng minh trén)
Suy ra: AFAK = AABI (canh huyén - géc nhon)
= FK=AI()
+) Twong tu, chitng minh duoc: AALH = ACIA (canh huyén - géc nhon)
= LH=AI(2)
Tw()va(2) = FK=LH
Lai cé: FK / /LH ( cung vuéng gdéc vdi Al )
= T gidc FKHLI1& hinh binh hanh.
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b) Theo a, t& gidc FKHL & hinh binh hanh. Ma J l& giao diém cla hai dudng chéo FH va
LK nén Jla trung diémFH.

Ma J e Al (gt) nén Al di qua trung diém JclaFH.
Bai 19.
Trén tia d&i cta tia Alldy diém Ksao cho AK =BC.

Goi Mla giao diém ctia KBvaEC ; N la giao diém cta KC vaBG. K
+) Ta c6 FAK + FAB + BAI =180° H

— FAK +BAI = 180° — FAB = 180° —90° = 90°
Ma: ABI +BAI = 90° (AABIvuéng tail)= FAK = ABI.

— FAK +90° = ABI +90°

= FAK +FAB = ABI + ABE E
— KAB = CBE !

Ching minh tuong tv ta duoc: FZA\C = B/C\G
+) Xét AKABva ACBE cé:
AB = AB (ABEF la hinh vuéng)
I?A\B = C/BTE (chéng minh trén)
AK =BC (theo cdch dung)
Suy ra: AKAB= ACBE (c-g-c)
= A/K\B = B/C\E (2 géc twong tng)
Ma: A/K\B +@ =90° (AKBI vuéng tai )
— BCE +KBI = 90°
= ABMC vuéng tai M
= CM 1 BM hay CM 1 BK
Chirng minh tvong tu duoc: BN 1 CK
Lai cé: KI L BC(Al L BC,K € Al)
Nén CM,BN,Klla ba duwdng cao trong tam gidc KBC .
= CM, BN, Kl d6ng quy hay BG,CE, Al déng quy.
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ON TAP CHU'ONG Il

Bai 1.

a) Xét t gidc AMCK cé:

IA=IC (vi | l& trung diém cta AC)

IM=IK (vi K la diém d8i xitng cia M qua |)
= T gidc AMCK la hinh binh hanh. (1) A K
Xét AABC cén tai A cé AM la dudng trung tuyén

= AM ciing la dudng cao.

— AM L BC = AMC=90" (2)

T (1) va (2) = Ta gidc AMCK [a hinh chit nhat.

b) Vi t& gidc AMCKIa hinh chlt nhgt nén AK=MC va
AK //MC

Vi AK=MC va MC =MB nén AK =MB B M C
Vi AK//MC nén AK//MB

Xét t& gidc AKMB cé: AK =MB va AK//MB

= T& gidc AKMB |a hinh binh hanh.

c) Gid st t gidc AKMB |a hinh thoi thi AB =BM

Vi AABM vuéng tai M nén AB >BM (trdi v&i gidi thiét)

Vay khéng cé trudng hop ndo cla AABC dé t& gidc AKMB & hinh thoi.

Bai 2.

a) Vi ta gidc ABDE 1a hinh vuéng

D B
— ABE = 45° (vi BE 1& tia phan gidc clia A/B\D) K
Vi t& gidc ACGH la hinh vuéng .
— AHC = 45’ (vi HC la tia phan gidc cua A/I-E) E A3 12 C
— ABE = AHC ma hai gdc nay & vi tri so le trong. : //2
— BE//CH 9 ’
Xét t& gidc BCHE cé BE //CH : // 1,
= T gidc BCHE la hinh thang I/ _ _ _
F H G

Ta cé: AB=AE (vi t& gidc ABDE |a hinh vuéng) va AC = AH (vi t& gidc ACGH la

hinh vuéng)
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= AB+AH=AE+AC = BH=CE
Xét hinh thang BCHE c6 BH =CE = BCHE la hinh thang can.

b) Goi F |& giao diém cltia DE va HG. Goi O la giao diém cla AF va EH
Xét t gidc AEFH c6 FEA = EAH = AHF = 90°

= T gidc AEFH la hinh ch@* nhat.

— OA=0H = AOAH cantai O. = A; = H (1)

Vi BCHE la hinh thang cén nén CHE = BCH

Vi ACGH 1& hinh vudéng nén Ho = Cs = 45°

Ta cé: Cﬁ-‘I\E=I:’1+I/'\I2 va B/C-:\H=61+62 :>I:I1=61 (2)
Mat khdc, 2\1 = 61 (cung phu v&i XBTI) (3)

T (1), (2), (3) suy ra Ar = A;
Ta cé: A1+ KAH=180" = A, + KAH =180° hay KAF =180
= K,AF thdng hang = DE,AK,GH déng quy tai F.

Bai 3.

a) Xét t&r gidc OBKC,cé:0B/ /KC, BK//OC B
(gt)

= OBKC la hinh binh hanh (dhnb) (1) 0

Ma ABCDIlahinh thoi (gt) nén AC 1L BD

= BOC =90° (2)
Tw (1) va (2) suy ra OBKC la hinh chi* nhat.
b) Ta cé: AB=BC(ABCD Ia hinh thoi)

OK =BC(OBKC la hinh chit nhat)
= AB=0K
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c) Tacd ABKOIla hinh binh hanh. B K

=O0K//AB. v

D& OBKC la hinh vuéng thi OK 1L BC ) A .
Ma OK / /AB(cmt)

— AB LBC "

— ABC = 90°. b

Hinh thoi ABCD c6 ABC = 90° (cmt)= ABCDIa hinh vuéng.

Vay d€ OBKC la hinh vuéng thi ABCD & hinh vuénag.
Bai 4.

a) Ta cé BE=%BC;AF:%AD(do E, Flan lwot M

l& trung diém ctaBC,AD)
Ma AD = BC (do ABCD l& hinh binh hanh) B
— BE = AF

Talgi cé AD=2AB—= AB =%AD :%BC

Suy ra BE = AB

Xét t& gidc ABEF cé BE / /AF va BE = AF nén |a hinh binh hanh. Lai cé BE = AB
nén ABEF la hinh thoi

= AE 1 BF (hai dudng chéo cua hinh thoi)

b) Xét AABF cé A = 60° AB = AF (= BE) nén | tam gidc déu. Do d6 AB =BF, ma
AB =CD (do ABCD la hinh binh hanh). Suy ra BF =DC.

Xét t& gidc BFDC c6 FD / /BC nén la hinh thang. Ta lai cé6 BF =DC nén BFDC la
hinh thang céan.

c) Xét AABD c6 BF la trung tuyén (FA=FD) thda mén BF = AF =FD = %AD nén

AABD vudng tgiB = ABD = 90° = MBD = 90° (k& bi)
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Xét tt gidc BMCD c6 MB/ /CD;MB = CD(= AD)nén la hinh binh hanh. Ta lai ¢6

MBD = 90° nén BMCD I& hinh chit nhat.

d) Vi BMCD |a hinh chi* nhét c¢é Ela trung diém cla dudng chéoBC . Do d¢, E
thuéc dudrng chéo MD (tinh chét giao diém hai dudng chéo clia hinh chit nhat).

Bai 5.
a) Xét AABM va AADN cé: B M C
BAM = DAN (cung phu v&i goc IWA\D)
AB =AD (ABCDIa hinh vuéng)

AM = AN (AMHN la hinh vuéng)

F
= AABM = AADN(c.g.c) = BM =DN (dpcm). E
— D
b) Theo a) ta cé AABM=AADN = ABM=ADN ma A4
ABM =90° = ADN = 90°
— CDN = 90° +90° = 180° = N,C,D théng hang
N

(dpcm).
c) ME//AB//CD = ME/ /FN (N,C,Dthdng hang) m& AM //HN (AMHN la hinh
vuong)

— AME = HNF (Gdéc cé canh twvong ing song song)

Xét AAME va AHNF cé:

m = I-W\I\F (emt)

I\TA\E = ﬁm (AMHN la hinh vuéng) (so le trong)

AM =HN (AMHN la hinh vuéng)

= AAME = AHNF(g.c.g) — ME =NF ma ME / /NF = t& gidc EMFN la hinh binh
hanh (1)

Ma AE l&1 phén gide ctia MAN (AMHN I& hinh vudng) = EM = EN (2) (cdch khdc:
EF L MN )

T (1)(2) = t& gidc EMFN la hinh thoi.

193



d) T gidc EMFN la hinh thoi (cmt) = FM =FN =FD+ DN mda DN =BM (cm cdu a)
= FM =BM+FD (dpcm).

Chu vi AMCF =FM+MC +CF =BM +DF + MC +CF
=(BM+MC)+(DF +CF)=BC+CD = 2CD khéng d&i (dpcm).
Cau 6.

a) Xét t& gidc BHCD cé:

BH || CD (vi cung vudéng goéc v&iAC)

CH || BD (vi cung vudéng géc v&iAB)

= BHCD & hinh binh hanh (t& gidc cé hai cdp

canh déi twvong trng song song)

b) Vi BHCD I hinh binh hanh = BHC = BDC

Xét tw gidc ABDC cé: B c

— e~ -

BAC +BDC + ABD + ACD = 360° (Pinh ly téng cdc
gdc trong tu gidc)

— BAC +BDC +90° + 90° = 360°

= BAC +BDC =180°

= BAC +BHC =180° (vi BHC =BDC)

c) Vi BHCD la hinh binh hanh

= BC va HDcdt nhau tai trung diém clia méi dudng (tinh chét dudng chéo)
Ma& Mla trung diém cla BC (gt)

Suy ra Mciing la trung diém cta DH. Vay: H,M,D

thdng hang

Bai 7. "

— — — — D

a) Ta cé DBH +HBC + CBA + ABD = 360°.

Ma ABDE va BCKH la hinh vudng HBC = ABD = 90°

— DBH+ ABC =180°. P =
2 I
b) AABC = ANHB(c.g.c)
1k
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c) Goi {O} =DHNBN.
= O la trung diém cha DHva BN.
Ta cé: AABC = ANHB = OH =BM (2 trung tuyén tuong &ng).
Ma DH=20H = DPpcm
d) Vi ABHO = ACBM (c.c.c) nén BHO = MBC
Goi |=BMnHD
IBM =180° = [BH + HBC + CBM
= IBH +90° + CBM
— IBH + CBM = 90°
— IBH + BHO = 90°
= BIH =90°
Suy ra BM L DH.
Bai 8.

a) T& gidc ABCD la hinh thoi.

Vi:

Xét t&r gidc ABCD cé:

MA =MC (M la trung diém ctaa AC )

MB =MD (D d6i xi*ng v&i B quaM ) M

ACmBDz{M} A

= ABCD la hinh binh hanh.

Ma AABC cén tai B nén dudng trung tuyén
BM dbéng thoi la dudng cao = BD L AC tai
M.

Hay ABCD la hinh thoi ( Hinh binh hanh cé 2
dudong chéo vg géc véi nhau)

b)T& gidc BMCE 1d hinh ch* nhét.
Vi:
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Tacé EC/ /BD(gt) hayEC / /BM(M € BD)
Ma& BE / /AC (gt) hayBE / /MC(M e AC)

BE/ /MC
Xét t& giac BMCE c6 {BM/ /CE

M =90°(BD L AC = {M}
= BECM lda hinh ch® nhéat (hinh binh hanh cé 1 géc vudng)
c) Vi O la trung diém cta BC (gt) .Ma BECM l& hinh chit nhat(cmpb)
= BC NEM tai O (t/c dudng chéo hinh chit nhat) = O la trung diém cla cla EM .
Hay M;0;E thdng hang.

d) D€ BMCE & hinh vuéng = BC la dudng phén gidc cla MBE .

—  MBE 90°

Hay MBC === = 45°

Ma AABC cén tai B nén dudng trung tuyén BM déng thoi la dudng phén gidc
cia ABC

— ABC = 2MBC = 2.45° =90° |

Xét AABC cén tgi B ma ABC =90° = AABC vudéng cdn taqi B .

Vay néu AABC vubng can tai B thi hinh chit nhat BECM |a hinh vuénag.

Bai 9

a) Ta cé: ABCDla hinh binh hanh (gt) nén Bzé( tinh chat)

Ma DM la tia phdn gidc géc D(gt), nén ADM :%[A)

BN la tia phén gidc géc B(gt) nén CBN =%l§
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— ADM =CBN A M B

Xét AADM va ACBN cé:
@ = 687\! (chtrng minh trén)
AD = CB (theo tinh chéat hinh binh hanh)

— - ’ A~ kN Ay D N C
DAM =BCN (theo tinh chat hinh binh

hanh)

= AADM = ACBN(g.c.g)

= AM =CN (dpcm).

b) Ta cé: ABCDIla hinh binh hanh nén AB=CD ma AM=CN (theo cdu a) nén
AB—AM =CD-CN = BM =DN(1)

Lai cé ABCD la hinh binh hanh nén AB/ /CD ma M e AB,N eCD:>BM//DN(2)

T (1) v& (2) suy ra td gidc DMBN 1& hinh binh hanh (déu hiéu nhan biét hinh binh
hanh). (dpcm).

c) Theo cGu b, t&¢ gidc DMBN Ila hinh binh hanh nén DM//BN ma
K eDM,HeBN = KM/ /HN(3)

Lai c6: NK L DM,MH L BN,DM/ /BN = NK/ /MH(4)

T (3) var (4) suy rat gidc KNHM & hinh binh hanh (déu hiéu nhan biét hinh binh
hanh).

Vay t& gidc KNHM 1a hinh binh hanh.

d) Ta cé: t& gidc ABCDIa hinh binh hanh nén AC,BD cdt nhau tai trung diém cla
mdi dudng (5)

Theo céu b, t& gidc DMBN & hinh binh hanh nén BD,MNcét nhau tai trung diém
ctia méi dudng (6)

Theo céu c, t& gidc KNHM 1& hinh binh hanh nén MN,KHcét nhau tai trung diém
cla mdi dudong (7)

Tw (5),(6),(7) suy ra ba dudng thdng AC,MN,KH déng quy (dpcm).
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Bai 10.
AE =CF

a) Xét t& gidc AECF cé: = AECF |a hinh binh hanh.
AE || FC

AE =DF
AE || DF :

b) Xét t& gidc AEFD cé {

= AEFD la hinh binh hanh.

Lai c6 DAE =90° = AEFD 1 hinh K
ch* nhét.

c) Cé6 M dai xitng v&i F qua D
= DF =DM
Piém N d8i xirng véi A qua D
= AD=DN

Lai c6 ADF =90° = AN | MF
= AMNF |a hinh thoi.
d) Goi giao diém ctia AF va DE l&d O.Do AEFD la hinh chit nhat, nén O & trung
diém caa DE.

BE =DF

Xét t& gidc BEDF cé {BE | DF = BEDF l& hinh binh hanh, nén K l& trung diém

cua EF.
Xét tam gidc DEF cé DK va FO I& hai trung tuyén cét nhau tai | = | |& trong
tadm cua ADEF :%z%. C

Bai 11.

a) Vi M la diém ddi xirtng véi D qua AB nén:

— DM 1 AB hay AED =90’ .
Vi N l& diém dbi xitng véi D qua AC nén: 0

— DN L AC hay AFD =90’

Xét tu gidc AFDE cé: A EF
EAF = AED = AFD = 90°

= T gidc AFDE la hinh ch@* nhat.

b) Xét AABC cé: DB=DC (D la trung diém caa BC)

198



AC //ED (Cung vuéng géc v&i AB)

—EA=EB

Xét t& gidc ADBM cé: ED=EM va EA=EB

= T& gidc ADBM Ia hinh binh hanh

Ma AB L DM (Vi M la diém d8i xirng v&i D qua AB)

= T& gidc ADBM la hinh thoi.

Ching minh tuwong tu, t& gidc ANCD Ia hinh thoi.

c) Vi t& gidc ADBM 1a hinh binh hanh nén:

= AM// DB hay AM//CD

Xét t& gidc ACDM cé: AM//CD va AC//DM (vi cung vudng géc vd&i AB)
= T& gidc ACDM Ia hinh binh hanh.

Vi t& gidc AFDE |& hinh chitr nhat ma O & giao diém cta EF va AD
= O la trung diém claa AD.

Vi t& gidc ACDM & hinh binh hanh ma O la trung diém ctia AD nén:
= O la trung diém clia MC.

= ba diém M,0,C thdng hang.

Bai 12.
a) T& gidc ABCD c6 hai dudng chéo AC B

va BDcdt nhau tai M X

Ma: MA =MC;MB =MD (gt) ,
= ABCD & hinh binh hanh (T gidc cé

hai dudng chéo cét nhau tai trung
diém)

b) Vi ABCD Ia hinh binh hanh (cmt)

= CD//ABva CD=AB
= CD//AN,CD = AN (N d8i xirng Bqua
A)
= ACDNI a hinh binh hanh
Ma NAC =90° (ké bii véi BAC)
= ACDNIa hinh ch®* nhat (hinh binh hanh cé mét géc vudéng).
c) Xét ACAK cé: MI/ /AK,MA = MC (gt)
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= [l& trung diém clia CK = Cl=1K = CK =2KI(1)

Xét ABNIcé: AB=AN,AK / /NI (gt)

= K l& trung diém ctia Bl = BK =KI(2)

T (1) va (2) suy ra KC =2BK.

d) Xét AEABva AMAN cé:

EAB = MAN =90° (d6i dinh)

AB = AN (gt)

A/B\E :m (so le trong doBE / /MN)

= AEAB = AMAN(g-c-g) = BE = MN (hai canh tuvong ng)
Ma BE / /MN (gt) = EBMNIa hinh binh hanh

Lai cé: BN L ME = EBMNIla hinh thoi

D& hinh thoi EBMNIa hinh vuéng thi ME=BN = AB=AM = AB= %

Vay A ABC cén cé thém diéu kiénla AB 2% dé t& gidc EBMNI& hinh vuéng.

Bai 13.

a) Ta cé: ABCD la hinh vuéng nén AB/ /CD; ABC = 90°; DAC = 90°% AB = AD

Xét t& gide ABEI cé: IE / /AB(/ /CD) v& ABC =90° 4 B
nén t& gidc ABEIld hinh thang vudéng )
b) Xét AABE va AADF cé: L E
AB = AD(cmt) g

ABE = ADF = 90° \ = AABE = AADF(c.g.c)
BE = DF(gt)

— AE = AF v BAE = DAF "D K c
Ma

BAE+DAE = 90° = DAF+DAE = 90° < FAE = 90° = AE L AF

c) Xét AFEA cé AE=AFva AE 1L AFnén AFEAvudng cén tai A ma AH L FE(gt) nén
AH la dudng trung truc cta EF . Do d6 IE =IF; KE=KF (1)

Ta ching minh duwoc AKHF = AKHE(c.g.c) = HKF = HKE
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Ma IE / /CD = EIK = IKF(slt)

Nén HKE = EIK = AEIK can tai E , do dé El =EK (2)
T (1) va (2) suy ra IE =IF=KE=KF, vi vay t& gidc FIEK la hinh thoi .
d) T& gidc FIEK & hinh thoi (cmt) ma Hld gico diém cla hai dudng chéo nén Hla

trung di€m claFE .

Xét AEFC vuéng tai C cé Hla trung diém cla FE nén CH =%EF

Xét AEFA vuéng tai A cé H |a trung diém clia FE nén AH =%EF

Do dé CH = AH suy ra H thudéc dudng trung truc caa AC.

Lai ¢cé BD & duwdng trung truc clia AC nén suy ra ba diém H,B,Dthdng hang.

Bai 14.

a) Dé thdy cdc tam gidc ADM, BCN, AME, BNF 1& cdc tam gidc vudéng cén vdi céc
dinh lan luvgt laM, N, M, N.

dodé AM=DM=EM vaBN=CN=FN. B

Mat khdc, vi AD =BC nén
AAMD = ACNB = AM = BN .

VayAM =DM =EM=BN=CN=FN. E
b) Tam gidc ADE vuéng tai A cé ADE = 45°
AED = 45°. Lgi cé6 ABN = 45°, do d6 BN/ /EM .

Theo trén BN = EM, do vy BNME |a hinh binh hanh, F
suy raMN / /BE / /CD.

Suy ra CDMN la hinh thang, ma DCN = CDM(= 45°) 4
Vay CDMN la hinh thang can.

c) Ching minh tuvong tuw nhu trén, ta cé AFNM ciing la hinh binh hanh.

T dé suy raAF =BE =MN.

d) Theo chitng minh trén ta cé BN/ /MD vaBN =MD, do d6 BNDM |a hinh binh
hanh, suy ra BD v& MN cét nhau tai trung diém mdi doan. M&t khdc BD va AC

cling cdt nhau tai trung diém méi doan.

Vay AC, BD, MN déng quy tai trung diém méi doan.
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Bai 15.

a) Vi E d6i xitng v&i A qua O nén O A G p
l& trung diém AE ma O ciing la trung s H
diém BC nén t& gidc ABEC l& hinh 0
binh hanh ma AB = AC (gt)
Vay t& gidc ABEC la hinh thoi. I
D c

b) T gidc ABCD la hinh binh hanh nén
AB//CD va AB=CD

T& gidc ABEC la hinh thoi nén
AB//CE va AB=CE F
= C,D,E thdng hang va CD =CE

= C latrung diém cua DE (1)

Xét tam gidc AEF vuodng tai E cé: AC =CE (vi ABEC la hinh thoi) nén tam gidc
ACE can.

CAE = CEA , |ai ¢6 CFE + CAE = CEF+CEA=90" Vay CEF = CFE hay tam gidc
CEF cantai C suyra CE=CF=AC.

= C latrung diém AF (2)

T (1) va (2) ta cd: AEFD 1a hinh binh hanh

Ma AEAEF nén AEFD la hinh ch* nhét.

c) Xét ABGC va ABHC cé:

BC la canh chung

BGC = BHC =90' T —
GBC = HBC (vi BC la p/g géc ABE cla
hinh thoi ABEC)

Vay ABGC = ABHC (canh huyén, géc !

nhon)
— BG =BH mda BA=BE

BG BH
= =—
BA BE
= GH/ /AE
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d) Xét AACI va AACO cé:

AC chung

AIC = AOC = 90"

Al=AO
Vay AACI = AACO (canh huyén - canh géc vudng)
— ACI = ACO (2 géc tuong ng)

= AC la tia phdn gidc géc BCD

= Hinh binh hanh ABCD la hinh thoi

= AC L BD (dpcm)va BC=CD=BC=AB
Ma AB=AC (do ABCE la hinh thoi)

— AABC déu = ABO =60’ (dpcm)
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BAI 15. PINH Li THALES TRONG TAM GIAC

VD 1.1.
cjl)ﬁzgzi b)PO=5,4m:54dm:>w:E:§.
cD 15 5 PQ 54 6
VD 1.2.
a) Ta c6: AB=5CD va A'B'=5CD — B _5CD _ 5
A'B' 7CD 7

Vay ti s6 cla hai doan thdng AB va A'B’ & ;

., MN 505 5 AB
b)Tacd: ——=——="=——
M'N" 707 7 A'B’

Vay hai doan thdng AB va A'B' ti |é v&i hai doan thdng MN va M'N".
VD 1.3.
Cdch 1. Theo tinh chét cua ti 1é thirc, ta cé:

AM 4 AM 4 _AM 4

- == = s = —.
MB 7 AM+MB 4+7 AB 1
AM 4 MB 7 MB 77

MB 7

—=—= = =—.
AM 4 AM+MB 4+7 N

AM 4 AM = 4a

Cdch2. Tacé — =— nén (a > O)
MB MB =7a

7

Do M thuéc doan thédng AB nén AB=AM+MB=4a+7a=1la
. AM 4a 4  MB 7a 7 A
AB MMa M AB 1a M
VD 1.4. Goi M la giao diém clia AG cét BC, ta cé
M la trung diém BC,

AABM cé GD / /AB nén dp dung dinh |i Ta-let ta G
co:
B C

BD _AG boM
BM AM

BD 2 BD 1
Dodd —==—=>—=—.

BC 3 B 3

2
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