HavaMirH
CAC DANG TOAN HINH HOC LOP 8
TU GIAC

Pinh nghia: Tu giac ABCD la hinh gom 4 doan thang AB, BC, CD, DA, trong d6 bét bi
2 doan thang nao ciing khong nam trén mot dudng thang.

T giac 16i: La t&r giac ludn nam trong mot nira mat phang ma bo 1a dudng thiang chira
bét ki canh ndo cua ttr giac.

Cha y: Khi noi dén tir giac, ta hiéu d6 1a t& giac 101, trong t& giac 11 tong 4 goc trong 1a
360°, tong 4 goc ngoai ciing 1a 360°.
Dang 1. Str dung tinh chit vé cac géc ciia mot tir giac dé tinh goc

Phuwong phap: Sir dung tinh chit tong cdc géc trong mot tir gidc, ttrong mét tam gidc,

goc tao béi mot dwong thing cit hai dwong thing song song...

Bai 1. Cho tr giac ABCD, B = 120; € = 60; D = 90 . Tinh goc A va goc ngoai tai dinh A.

Huong dan:

A+ B+ C+D =360° nén A =90° va géc ngodi tai dinh A 1a: 180° — 90° = 90°

Bai 2. Cho tir giac ABCD c¢c6 AB=AD, CB=CD, € = 60; A4 = 100.
a) Chimg minh AC 1a dudng trung truc cua BD. b) Tinh B, D.

Huong dan:
a) AABD va ACBD cadn nén AC la trung truc BD.
b) AABD can ma A = 100° => ABD = ADB = 40°; ACBD canma € = 60° => CBD =
CDB = 60°=> B = D =100°.

Bai 3. Cho tir giac ABCD c6 phan gic trong clia goc A va goc B cat nhau tai E, phan giac

ngoai ctia goc A va goc B cit nhau tai F. Ching minh: AEB = CJFTD va AFB = A%B.

Hudng dan:

A+B C+D
2 2
Vi tir gidc BFAE ¢6 A = B = 90° nén F + E = 180° hay
C+D _ A+B

AFB =180° — AEB = 180° — == = 2=

2

AEB = 180° — (EAB + EBA) = 180° —
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Bai 4. Cho tir gisc ABCD c¢6 B + D = 180 va CB=CD. Trén tia d6i cua tia DA 14y diém E
sao cho DE = AB. Chirng minh:
a) Cac tam gidc ABC va EDC bang nhau.
b) AC la phan giac cia goc A.

Hudng dan:
a, Tacd: ABC = CDE ( cung bii véi géc ADC ) nén AABC=AEDC (c.g.c).
b, Theo a thi AC=CE nén AACE céan , suy ra CAE = CEA ma CEA = CAB (hai goc twong
ng ) nén CAB = CAE . Viy AC la phén gidc géc A.

Bai 5. Cho tir giac ABCD biét s6 do ctia cac goc 4, B, C, D ti 1¢ thuan voéi 5; 8; 13 va 10.
a) Tinh sb do cac goc cua tir giac ABCD.
b) Kéo dai hai canh AB va DC cat nhau ¢ E, kéo dai hai canh AD va BC cét nhau & F.
Hai tia phan giac cua cac goc AED va goc AFB cit nhau ¢ O. Phén giac cua goc AFB
cit cac canh CD va AB tai M va N. Chung minh O 1a trung diém cua doan MN.

Hudng dan:

; D A+B+C+D 3600
=== = =10°

¢
13 10  5+8+13+10 36

oo | o

a, Ta co: é =
Vay: A =50° B =80° C =130° D = 100°

b, Xét AAFB c6: A = 50°; B = 80° nén AFB = 50°; suy ra MFD = 25° =>FMD = 75° =
NME:; ANF = 105° nén MNE = 75°.

Vay ANEM can tai E ma EO la phdn gidc nén O la trung diém MN.

Bai 6. Cho tir gisc ABCD c6 B + D = 180, AC la tia phan giac cua goc A. Chirng minh
CB =CD.

Hudng dan:
Keé CH vuong goc AD, CP vuong goc AB thi CH=CP( t/c phan giac)
D = CBP ( cung bt véi géc B ) nén HCD = PCB
=> AHCD = APCB (cgv-gnk) nén DC=BC.
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Bai 7. Cho t& gidc ABCD c¢6 A = a,C = b. Hai dudng thang AD va BC cit nhau tai E, hai
duong thing AB va DC cit nhau tai F. Céc tia phan giac cua hai goc AEB va AFD cit
nhau tai I. Tinh goc ETF theo a,b.

Hudng dan:
Goi AB giao IE tai O, CB giao IF tai H, Ta co:

ETF = 180° — (£ +10B ) = 180° — (a— £+ ) (1)
ETF = 180° — ( +1AE ) = 180° - (b— £+5) ()

, ’ — Py 0_
Ldy (1)+(2) theo vé ta duge: 2ETF = 360° — (a + b)) nén ETF = 22222

Dang 2. Sir dung bat ding thirc tam giac dé giai cAc bai toan lién hé dén cac canh ciia

mot tir giac

Bai 1. Cho tir giac ABCD. Chirng minh:
a) AB<BC+CD+DA b) AC+BD<AB+BC+CD+DA.

Hudng dan:
a, AB<AD+DB; DB<DC+CB.
Cong vé hai bat dang thirc trén ta dwoc:
AB+DB<AD+DB+DC+CB hay AB<BC+CD+DA.
b, Ta co:
AC<AB+BC
AC<AD+DC
BD<AD+AB
BD<DC+BC. Céng vé 4 bdt dang thirc trén suy ra: AC+DB<AB+BC+CD+DA.

Bai 2. Cho tu gidc ABCD c¢6 AB+BD <AC+CD . Chiing minh: AB<AC.

Huong dan:
OA+OB>AB; OC+OD>DC. Céng 2 vé bat ddang thikc trén suy ra
OA+0OB+0OC+0OD>AB+DC
hay AC+BD>AB+DC (1) ma AC+CD > AB+DB (2). Céng (1) va (2) theo vé suy ra:
2AC+DB+CD>2AB+DC+DB hay AC>AB.
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Bai 3. Cho tt giac ABCD. Goi O 1a giao diém cua hai dudng chéo AC va BD.

a) Chirng minh: AB+BC+CD+AD <OA+OB+0C+0OD<AB+BC+CD+AD .

2

b)* Khi O 1a diém bat ki thuéc mién trong cua tir gidc ABCD, két luan trén c6 dung
khong?

Hudng dan:
a, OA+OB>AB; OA+OD>AD; OD+0OC>DC; OC+OB>BC; Céng theo vé 4 bdt ding thirc
trén suy ra: 2(OA+0OB+0OC+0D)>AB+BC+CD+DA (1).
Ta co: OA+OB+0OC+0OD=AC+DB < AB+BC+CD+DA (2) Ba chirng minh ¢ bai 1.
Tir (1) va (2) suy ra diéu phdi chirng minh.
b, Khi O la diém bat ki trong tam gidc:
Ta c6: OA+OB>AB; OC+0OD>DC hay OA+OB+0C+0OD>AB+DC. Tuong tu ta co:
OA+OB+OC+0OD>BC+AD nén OA+OB+0OC+0OD> (AB+BC+CD+DA):2 [uén dung.
Xét bat dang thirc : OA+OB+0OC+OD<AB+BC+CD+DA:
Vé AABO c6 AB=2cm, AO=10cm, OB=11Icm, trén tia doi OB ldy OD=Icm,
Ta co:
AD<OA+OD=1/cm, lcfy C sao cho BD la trung truc AC, thi BC=AB=2cm, CD=AD va
OA=0C,
Ta co:
OA+0OB+0C+0D=32cm, AB+BC+CD+DA=26cm
nén OA+OB+0OC+0OD>AB+BC+CD+DA

Bai 4. Chirng minh rang trong mot tir giac thi:
a) Tong do dai 2 canh ddi dién nho hon tong d6 dai hai dudng chéo.

b) Tong d6 dai hai dudng chéo 16n hon nira chu vi cta tir giac.

Hudng dan:
a, Goi giao diém 2 dwong chéo la O. Ta c6: OA+OB>AB; OC+0OD>DC .
Céng theo vé 2 bat dang thire trén suy ra:
OA+0OB+0OC+0OD>AB+DC hay AC+DB>AB+DC.
Churng minh tuwong tw ta duoc: AC+BD>AD+BC.
b, AC+DB=0A+0C+0D+0B>(AB+BC+CD+DA):2 Theo bai 1.




HavaMirH
HINH THANG - HINH THANG VUONG
1. Pinh nghia
e Hinh thang la tit gidc ¢6 hai canh déi song song.
e Hinh thang vuong la hinh thang co mot goc vuong.
2. Tinh chét
o Néu mét hinh thang cé hai canh bén song song thi hai canh bén bang nhau, hai canh
ddy bang nhau.
o Néu mot hinh thang cé hai canh déay bang nhau thi hai canh bén song song va bang
nhau.
Dang 1. Tinh chit cac goc ciia mdt hinh thang
Phuwong phép: Sie dung tinh chit géc tao béi mot dwong thang cit hai dwong thing

song song: Hai géc sole trong bang nhau, trong cing phia bii nhau...

Bai 1. Cho hinh thang ABCD (AB // CD) ¢c6 A — D = 20°, B = 2C. Tinh cac goc cua hinh
thang.

Huong dan:
Vi AB//CD nén A + D = 180° ( hai goc trong cung phia) ma A — D = 20° nén A = 100°;
D = 80°.
Twong tw: B+ € = 180° maB =2C nén2C +C = 180° =>3C = 180°nén C = 60°
va B = 120°.

Bai 2. Cho hinh thang ABCD (AB // CD) c6 AB < CD, AD = BC = AB, BDC = 30°. Tinh

cac goc cua hinh thang.

Hudng dan:
DBA = BDC = 30° (sole); DBA = ADB = 30° (AADB can).SuyraA = 120° vaD = 60°.
Tir B ké BE // AD. Suy ra BE=AD va CEB = D = 60° ( dong vi). ma CB=BE nén ABCE déu
¢ =60° B =120°.

Bai 3. Cho hinh thang ABCD (AB // CD) ¢c6 AB < CD. Chitng minh rang: A + B > C + D.

Huong dan:

Trén DC ldy E sao cho AB=DE. Suy ra : A=DEB ;D =EBA; A+B =A+D +EBC=
D+DEB+EBC>D+C
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Bai 4. Cho hinh thang ABCD (AB // CD). Hai duong phan giac ctia goc A va B cat nhau tai
diém K thudc ddy CD. Chirng minh AD + BC = DC.

Hudng dan:

AADK cén tai D, ACBK cdn tai C ( ¢6 hai goc & day bang nhau) nén AD=DK; KC=CB

Bai 5. Cho hinh thang ABCD (AB // CD).
a) Ching minh rang néu hai tia phan giac ciia hai goc A va D ciing di qua trung diém F
ctia canh bén BC thi canh bén AD bang tong hai day.
b) Ching minh rang néu AD = AB + CD thi hai tia phan giac ctia hai goc A va D cit

nhau tai trung diém cua canh bén BC.

Hudng dan:
Trén AD ldy K sao cho AK=AB
AAKF= AABF (c.g.c) nén AFK = AFB
ViA =D =180° nén FAK + FDK = 90°,
Ta co: AFK + KFD = 90°: AFB + DFC = 90° ma AFK = AFB nén KFD = CFD suy ra
AKFD= ACFD (g.c.g) nén KD=DC suy ra AD=AK+KD=AB+CD dpcm.

Bai 6. Cho hinh thang ABCD ¢ A = B = 90 va AB = BC = % . Lay diém M thudc day

nho BC. Ké Mx L. MA, Mx cat CD tai N. Chtrng minh rang tam giac AMN vudng can.

Huong dan:
Tinh dwoc : ¢ = 1359,
Trén AB lay K sao cho BM=BK suy ra AK=MC,
Vi AKBM vudng can nén AKM = 135°, mat khdc: AKM = NMC ( cung bii véi goc AMB))
suy ra AAKM= AMCN (g.c.g) nén AM=MN

Dang 2. Chirng minh mgt ti giac 1a hinh thang, hinh thang vudéng

Bai 1. Cho tr giac ABCD c6 AB =BC va AC la tia phan giac cua goc A. Chtirng minh ABCD
la hinh thang.

Huéng dan: AABC can nén BAC = BCA ma BAC = CAD nén CAD = BCA suy ra
BC//AD hay ABCD la hinh thang
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Bai 2. Cho tam gidc ABC vudng tai A. Liy diém M thudc canh BC sao cho AM = %, N la
trung diém canh AB. Chirng minh:

a) Tam giac AMB can.

b) T giac MNAC la hinh thang vuong.

Hudng dan:
a, Vi AM=AB:2 nén AM la dwong trung tuyén suy ra AM=MB=MC, hay AAMB cin tai M.
b, Vi AAMB cdin tai M, N la trung diém AB nén MN vudng géc AB suy ra ANMC la hinh thang

vuobng.

Bai 3. Cho tam giac ABC vudng tai A. Ké duong cao AH. T Hké HD 1 AC, HE L AB. Goi
M, N lan luot 1a trung diém cua cac doan thang HB, HC. Chimg minh t& giac DEMN

[ hinh thang vuéng.

Huong dan:

MEH = MHE = MAE = MDE = MCD; MBE = MAD = MED = DMC nén MED =
EDN = 90° suy ra MEDN la hinh thang vuong.

HINH THANG CAN
1. Dinh nghia
Hinh thang cén la hinh thang cé hai géc ké mot déay bang nhau.
2. Tinh chat
Trong hinh thang cén:
e Hai canh bén bang nhau.
e Hai dwong chéo bang nhau.
3. Déu hiéu nhan biét
e Hinh thang c6 hai géc ké mot ddy bang nhau la hinh thang cdn.
e Hinh thang c6 hai dwong chéo bang nhau la hinh thang can.

Dang 1. St dung tinh chit ciia hinh thang cin dé tinh toan va chirng minh

Bai 1. Cho hinh thang can ABCD (AB // CD, AB < CD). Ké cac duong cao AE, BF cua hinh
thang. Ching minh rang DE = CF.

Hudng dan:

AADE=ABCF (ch-gn) nén DE=CF.
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Bai 2. Cho hinh thang can ABCD (AB // CD).
a) Ching minh: ACD = BDC.
b) Goi E 1a giao diém ctia AC va BD. Ching minh: EA=EB.

Hudng dan:

—

a, AACD=ABDC (c.c.c)nén ACD = BDC.

—

b, ABE = BDC; BAE = ACD nén ABE = BAE suyra AAEB cdn tai E nén EA=EB.

O

Bai 3. Cho hinh thang can ABCD (AB // CD, AB > CD) ¢6 CD=a, A+ B = %(CA + D).
DPuong chéo AC vudng goc vai canh bén BC.
a) Tinh cac gdc cua hinh thang.
b) Ching minh AC 14 phan giac ciia goc DAB.
c¢) Tinh dién tich cia hinh thang.

Hudng dan:

a, Ta co:

A+B+C+D=360 maC+D=2(A+B) nén A+ B =120. Vi ABCD la hinh thang
cannén A = B =60; C + D =120.

b, CAB = DAC = 30 nén AC la phan gidc DAB.

¢, ACAB vuéng tai C ma CAB = 30 ; CB= a nén AB=2a ( canh doi dién géc 30° bang nira
canh huyén) . Suy ra AC= a\/3 (Pytago cho tam giac ABC)

av3
2

Tw C ké CH vuong goc AB suy ra: CHAB=AC.CB => CH=

__ (AB+DC)CH __ 3a%V3
Sapcp = 2 = "1

Bai 4. Cho hinh thang can ABCD (AB // CD) ¢6 BDC = 45. Goi O la giao diém ctua AC va
BD.
a) Chirng minh tam giac DOC vudng cén.
b) Tinh dién tich cta hinh thang ABCD, biét BD = 6 (cm).

Hudng dan:

a, BDC = ACD = 45

b, Sascp = Sasc + Spac = o+ == = AC.BD:2=6.6:2=18cm’
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Dang 2. Chirng minh mot tir giac 1a hinh thang can

Bai 1. Cho tam giac ABC can tai A, cac duong phan giac BD, CE (D € AC, E € AB). Chung
minh rang BEDC 12 hinh thang cén c6 ddy nho bang canh bén.

Hudng dan:
Vi AABC va AAED can tai A nén ED//BC, ma B = C nén EDCB la hinh thang can.
Vi ED//BC nén BDE = DBC ( sole trong) ma DBC = DBE (gt) nén EDB = BDE hay AEDB
can tai E suy ra ED=EB=DC dpcm

Bai 2. Cho hinh thang ABCD (AB // CD) c6 ACD = BDC. Chting minh rang ABCD 14 hinh

thang can.

Hudng dan:
Goi giao diém DB va AC la O, ta c6: ODC = OBA (sole trong) ; OAB = OCD (sole trong)
ma OCD = ODC (gt) nén AODC va AOAB la tam gidc can tai O, suy ra OA=0OB; OC=0D
hay AC=BD. Vay ABCD la hinh thang can.

Bai 3. Cho tam giac ABC can tai A. Trén cac canh AB, AC léy lan luot cac diém D va E sao
cho AD = AE.
a) Chirng minh BDEC la hinh thang can.
b) Tinh cac goc cua hinh thang cin d6, biét A = 50.

Bai 4. Cho hinh thang ABCD (AB // CD) ¢6 AC = BD. Qua B ké dudng thang song song véi
AC cit duong thang DC tai E. Chimg minh:

a) Tam giac BDE la tam giac can.

b) Cac tam gidc ACD va BDC bang nhau.

Hudng dan:
a, ABCE=ACBA (g.c.g) nén BE=AC ma AC=BD nén ADBE cdn tqi B.
b, Vi AC=BD nén ABCD Ila hinh thang cén, suy ra AD=BC.
suy ra AACD=ABDC (c.c.c)
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Bai 5. Cho tam gidc déu ABC va diém M thudc mién trong ctia tam giac. Qua M ké dudng
thang song song v4i BC cat AB & D, dudng thang song song voi AC cat BC ¢ E, duong
thang song song voi AB cit AC ¢ F. Chtng minh:

a) Cac tir gtac BDME, CFME, ADMF la cac hinh thang can.

b) Chu vi ctia tam giac DEF béng tong cac khoang cach tir M dén cac dinh cta tam giac
ABC.

¢) DME = DMF = EMF.

Hudong dan:

—— —

c) DME = DMF = EMF = 120.

Bai 6. Cho hinh thang ABCD (AD // BC, AD > BC) c6 duong chéo AC vudng goc vdi canh
bén CD, BAC = CAD va D = 60°.

a) Chung minh ABCD Ia hinh thang cén.

b) Tinh d6 dai canh day AD, biét chu vi hinh thang bing 20 cm.

Hudng dan:

a, ViD = 60° nén CAD = 30° hay A = 60°. Viy ABCD la hinh thang can.

b, Vi CAD = 30° nén AD=2DC, ta c6: ACB = CAB = CAD nén AACB cdn tai B, suy ra
AB=BC=CD, Chu vi ABCD=5CD=20 nén CD=4cm, AD =8(cm).

PUONG TRUNG BINH CUA TAM GIAC, CUA HINH THANG
1. Pwdng trung binh cua tam giac
e Duong trung binh cia tam gidc la doan thang néi trung diém hai canh ciia tam gidc.
e Duong thang di qua trung diém mot canh cia tam gidc va song song voi canh thir hai
thi di qua trung diém canh thir ba.
e Puong trung binh ciia tam gidc thi song song véi canh thir ba va bang nira canh dy.
2. Puong trung binh cia hinh thang
e Duong trung binh ciia hinh thang la doan thang néi trung diém hai canh bén ciia hinh
thang.
e Purong thang di qua trung diém mét canh bén cia hinh thang va song song véi hai déay
thi di qua trung diém canh bén thir hai.

e Duong trung binh ciia hinh thang thi song song véi hai déy va bang nira tong hai day.

=
o

|
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Bai 1. Cho tam giac ABC, trung tuyén AM. Trén canh AB, ldy hai diém D, E sao cho AD =
DE = EB. Goi I 1a giao diém ctia AM v6i CD. Ching minh: Al = IM.

Hudng dan:
ABDC co EM la dvwong trung binh nén EM//DC hay EM//DI.
AAEM ¢6 DI//EM va D la trung diém AE nén I la trung diém AM.

Bai 2. Cho tam giac ABC va hai duong trung tuyén BD, CE cit nhau tai G. Goi M, N lan luot
1a trung diém cua BG, CG. Chirng minh t&r gidc MNDE c6 cac cip canh d6i song song

va bang nhau.

Hudng dan:
AABC co DE la dwong trung binh nén DE//= % BC. (1)
AGBC c6 NM la dvwong trung binh nén MN//=§ BC. (2)
Tw (1)(2) suy ra DE//= MN.
Tirong tu: DN//= - AG; EM//== AG nén DN//=EM.

Bai 3. Cho tam gidc ABC. Trén tia BA 1dy diém D sao cho A 14 trung diém BD. Trén tia CB
lay diém E sao cho B la trung diém CE. Hai duong thang AC va DE cit nhau tai 1.

Chimg minh rang: DI = % :

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

Bai 4. Cho tir giac ABCD c6 goc € = 40, D = 80, AD = BC. Goi E, F theo tht ty 1a trung
diém ciia AB va CD. Tinh goc nhon tao bai duong thang FE véi cac duong thang AD
va BC.

Huong dan:
Goi EF cat AD va BC tai M va N, AD cdt BC tai O
Goi I la trung diém BD, Suy ra IE la dwong trung binh ADBA va FI la dwong trung binh =

ADBC. _H
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Ma AD=BC nén IE=IF. hay AIEF can tai I.

ONM = FNC = NFI ( hai goc sole trong)

OMN = [EF ( hai géc dong vi) ma NFI = IEF nén AOMN cdn tai O
ma NOM = 120 nén ONM = OMN = 30.

Bai 5. Cho A, B, C theo thir tr ndm trén dudng thing d (AB > BC). Trén cing nira mit phing
bo 1a d, v€ cac tam giac déu AMB va BNC. GoiP,Q,R,S lan luot 1a trung diém cua
BM, CM, BN, AN. Chiing minh:
a) PQRS la hinh thang can.

b) SQ:%MN.

Hudng dan:
a, PQ la dwong trung binh cua AMBC nén PQ//BC
SR la dwong trung binh cua ANAB nén SR//AB. Suy ra SR//PQ nén PQRS Ia hinh thang.
Goi Hva I lan luot 1d trung diém AB va BC.
Ta c6: SH la dwong trung binh AABN nén SH//BN, ma BN//AM ( hai géc dong vi bang nhau)
nén SH//AM (1)
PH la duwong trung binh ciia AMAB nén PH//AM (2).
Tir (1)(2) suy ra P,S,H thang hang va PS//AM nén PSR = 60°. Chitng minh twong tw O,R,I
thang hang va QRS = 60° nén PQRS Ia hinh thang can.
b, SQ=PR= - MN.

Bai 6. Cho tam gidc ABC, trung tuyén AM. Goi I 14 trung diém cua AM, D 1a giao diém cua
Bl va AC.

a) Chiing minh: AD = %DC :

b) So sanh d¢ dai BD va ID.

Hudng dan:
Ké MO //BD suy ra O la trung diém CD (1) va MO//ID
Vi MO//ID ma I la trung diém AM nén D la trung diém AO (2).
Tw (1)(2) suy ra dpcm.

rzr
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Bai 7. Cho hinh thang ABCD (AB // CD). Goi M, N, P, Q lan lugt I3 trung diém ctia cac doan
thang AD, BC, AC, BD.
a) Ching minh bén diém M, N, P, Q nam trén mot dudng thang.
b) Tinh MN, PQ, biét c4c canh ddy cua hinh thang AB=a; CD=b (b>a).
¢) Ching minh rang néu MQ = PQ = PN thi b=2a..

Hudng dan:
a, MN la dwong trung binh cua hinh thang nén MN//DC (1)
MQ la dwong trung binh cua tam giac DAB nén MQI/IAB (2)
PN la duong trung binh cua tam giac CAB nén PN//AB (3)
Tir (1)(2)(3) suy ra M,N,P,Q nam trén mét dwong thiang
b, MN= (a+b):2
MQ=PN=AB:2=a:2 nén PQ=MN-(MQ+PN)= (b-a):2
c, Taco:
PQ= (b-a):2 ; NP=MQ=a:2
Pé PO=NP thi (b-a):2=a:2 hay b-a=a < b=2a.

Bai 8. Cho hinh thang ABCD (AB // CD). Goi E, F, K lan luot 14 trung diém ctia AD, BC,
BD. Chirng minh ba diém E, K, F thing hang.

Huong dan:
EK la duong trung binh tam giac ADB nén EK//AB. Tuong tw: KF//DC ma AB//DC nén E,K,F
thing hdng.

Bai 9. Cho hinh thang ABCD (AB // CD). Goi E, F lan luot 1a trung diém ciia AD va BC.
Puong thang EF cat BD o 1, cit AC ¢ K.
a) Ching minh: AK = KC, BI =1D.
b) Cho AB =6, CD = 10. Tinh EI, KF, IK.

Huong dan:
a, EF la dwong trung binh ciia hinh thang nén EF//DC hay EK//DC ma E la trung diém AD
nén K la trung diém AC => AK=KC. Chitrng minh twong tw: BI=ID
b, EF=(AB+CD):2=8cm, EI la duvong trung binh cia AADB nén EI=AB:2=3cm, twong tu

FK=AB:2=3cm nén IK=2cm. e
W
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Bai 10. Cho tir gidc ABCD. Goi E, F, K lan luot 1a trung diém ctia AD, BC, AC.
a) So sanh d6 dai cac doan thang EK va CD, KF va AB.
AB+CD

b) Chirng minh: EF < 5

¢) Khi EF = # thi tir gidc ABCD 1a hinh gi.

Hudng dan:

AB+CD

a, EF < EK+KF ma EK=DC:2; KF=AB:2 ( tinh chat dwong trung binh) nén EF < .

AB+CD

b, Néu EF = thi EF=EK+KF hay E.F.K thang hang. Ma FK//AB.\, EK//DC nén

AB//CD hay ABCD la hinh thang.

Bai 11. Tinh d6 dai duong trung binh cia mot hinh thang can biét rang cac duong chéo

cuia n6 vuong goc voi nhau va bang 20cm, duong cao bang 10 cm.

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

(AB+CD).AH

AC.BD . AC.BD
nen

== EFAH mé SABCD == >

Taco: Sygcp = = EF.AH, EF=20cm.

Bai 12. Cho tam giac ABC, trong tim G. V& dudng thang d di qua G cét cac doan thang
AB, AC. Goi A’, B’. C’ thtr tu 1 hinh chiéu cua A, B, C trén d. Tim lién hé gitra cac
do dai AA’, BB’, CC’.

Huong dan:
Goi M ld trung diém BC. Ké MM’ vuéng goc véi B’C’, suy ra 2MM’=(BB’+CC’) ( tinh chdt
duwong trung binh cua hinh thang) ma 2MM’=AA’ nén AA’=BB’+CC".

Bai 13. Cho tam giac ABC, trong tim G. V& dudng thang d ndm ngoai tam gidc ABC.
Goi A’, B’. C’, G’ tht ty 13 hinh chiéu cua A, B, C, G trén d. Tim lién hé giita cac do
dai AA’, BB’, CC’, GG’.

Huong dan:
Goi M ld trung diém BC, E la trung diém AG, ké MM’ va EE’ vuéng géc B'C’.
Tacl: 2EE’=4AA4’+GG’; 2GG'=MM +EE’; =
nén 2MM’ +(AA°+GG’)=4GG’ hay 2MM’+AA’=3GG’ suy ra AA’+BB’+CC’=3GG". =
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POI XUNG TRUC

Bai 1. Cho géc xOy = 50 va diém A nam trong goc d6. V& diém B ddi xing voi A qua Ox,
diém C dbi xtmg véi A qua Oy .

a) So sanh céac do dai OB va OC.

b) Tinh s6 do goc BOC.
Hudng dan:

a) OB=0C=0A

b) BOC = 100.

Bai 2. Cho tam giac nhon ABC, tryc tim H. Goi K 1a diém d6i xing voi H qua BC.
a) Ching minh hai tam giac BHC va BKC bang nhau.
b) Cho BAC = 70. Tinh s6 do goc BKC.

Hudng dan: b) BKC = 110.

Bai 3. Cho hinh thang vudng ABCD (goc A=D=90°). Goi K 1a diém dbi xtmg véi B qua AD,
E 1a giao diém ctia CK va AD. Chimg minh CED = AEB

Huéng dan: CED = AEB ( cing bang AEK )

Bai 4. Cho tam giac ABC vudng tai A, dudng cao AH. Goi I, K 1an luot 13 diém dbi xtmg véi
diém H qua cac canh AB, AC. Ching minh:
a) Ba diém I, A, K thang hang.
b) Tt giac BIKC la hinh thang.
C) IK =2AH .

Hudng dan:
a, HAC = CAK; HAB = BAI ma A = 90° nén IAK = 180° => 4, I ,K thang hang.
b, Bl vudng goc IK; CK vudng goc IK nén BI//CK suy ra BIKC la hinh thang.
¢, IA=AH; AH=AK nén IK=2AH.

Bai 5. Cho tam giac ABC, cac phan gidc BM va CN cit nhau tai |. Tir A v& cac duong vudng
goc véi BM va CN, chung cit BC tha ty ¢ E va F. Goi I’ 1a hinh chiéu cua | trén

BC. Ching minh rang E va F d6i xémg nhau qua I'.

Hudng dan:
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Xét AAEF c6 : MB la trung truc canh AE ( tw chitng minh); CN la trung truc canh AF, ma
CN giao BM tai I ; II’ vuong goc voi BC nén I’ la trung truc canh EF

Suy ra E,F déi xirng nhau qua I’.

Bai 6. Cho hai diém A, B nam trong mot nira mat phang bo 1a dudng thang d. Tim diém

M ed sao cho MA+ MB ngan nhat.

Hudng dan:
Goi B’ la diém déi xirng méi B qua d, AB’ giao d tai Mo; goi M la diém bdt bi thudce d.
Ta co: MA+MB=MA+MB’ > AB’=AMo+ MoB’=AMo+ MoB.
Dadu “=" xdy ra khi M = Mo.

Bai 7. Cho goc xOy = 60 va diém A nim trong goc d6. Goi B, C lan luot 13 hai diém ddi
xung voi diém A qua Ox, Oy.
a) Chirng minh tam giac BOC la tam giac can. Tinh c4c goc ctuia tam giac do.

b) Tim diém I thuoc Ox va diém K thudc Oy sao cho tam gidc AIK c6 chu vi nhé nhat.

Huong dan:
a) BOC = 120; OBC = 0CB = 30
b) I, K la giao diém ciia dwong thang BC véi cdc tia Ox va Oy.

Bai 8. Cho tam giac ABC, Cx la phan giac ngoai ctia goc C. Trén Cx lay diém M (khac C).
Chtng minh rang: MA + MB > CA + CB.

Huong dan:
Trén tia doi tia CB ldy E sao cho CE=CA. Suy ra AMCE=AMCA (c.g.c) nén AM=ME
Ta c6: AM+MB=ME+MB>EB ma EB=EC+CB=AC+CB nén MA+MB>AC+CB.

Bai 9. Cho goc nhon XxOy va diém A & trong goc d6 . Tim diém B o trén tia Ox va diém C &

trén tia Oy sao cho chu vi tam giac ABC 1a nho nhat.

Huong dan:
Goi A’ va A’ lan ot la hai diém doi xieng véi A qua Oy va Ox, A’A’’ cat Oy va Ox lan lwot
tai C’va B’
Goi C va B lan luot la hai diém thuéc Oy va Ok,
Chu vi AABC=AB+BC+CA=BA"’+BC+CA’ =2 A’A"’=A’C’+C'B’+B’A"".
Vay chu vi AABC nhé nhit = A’A” khi C = C'; B= B'.

=
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HavaMirH
HINH BINH HANH
1. Pinh nghia
Hinh binh hanh la tir gidc ¢é cdc cdp canh doi song song.
2. Tinh chit
Trong hinh binh hanh:
e Cdc canh doi bang nhau.
e Cdc géc doi bang nhau.
e Hai dwong chéo cdt nhau tai trung diém ciia moi dwong.
3. Dau hiéu nhan biét
e Tir gidc c6 cdc canh déi song song la hinh binh hanh.
o T4 gidc ¢6 cdc canh doi bang nhau la hinh binh hanh.
e Tir gidc c6 hai canh doi song song va bang nhau la hinh binh hanbh.
o T4 gidc ¢6 hai dwong chéo cdt nhau tai trung diém ciia méi dwong la hinh binh hanh.

Dang 1. Van dung tinh chét ciia hinh binh hanh dé chirng minh tinh chat hinh hoc

Bai 1. Cho hinh binh hanh ABCD. Goi E 14 trung diém cua AD, F 14 trung diém cta BC.
a) Chung minh BE = DF va ABE = CDF.
b) Chiing minh tr giac EBFD la hinh binh hanh.
¢) Ching minh cic duong thang EF, DB va AC dong quy.

Huong dan:
a, AEAB=AFCD (c.g.c)
b, Ta c6: ED=BF (cmt) va EB=DF ( Vi AD=BC)
¢, Vi EBFD la hinh binh hanh nén BD giao EF tai trung diém BD (1)
Vi ABCD la hinh binh hanh nén AC giao BD tai trung diém ciia BD (2)
Tir (1)(2) suy ra EF,AC,BD dong quy.

Bai 2. Cho hinh binh hanh ABCD (AB > BC). Tia phan giac ciia goc D cat AB ¢ E, tia phan
giac ctia goc B cat CD 6 F.
a) Chirng minh DE=BF. b) Tt giac DEBF la hinh gi?

Huong dan:
a, AADE=ACBF (g.c.g)
b, DEBF la hinh binh hanh

H
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Bai 3. Cho hinh binh hanh ABCD. Goi K, I 1an luot 1a trung diém cta cac canh AB vad CD,
M va N 14 giao diém ctia Al va CK véi BD.
a) Chung minh AlI=CK. b) Chiing minh: DM = MN = NB.

Hudong dan:
a, AKCI la hinh binh hanh nén AI=CK
b, AAMB c6 AM//KN ma K la trung diém AB nén N la trung diém MB hay MN=NB (1)
ADNC ¢6 IM//NC ma I la trung diém DC nén M la trung diém DN hay MN=MD (2)
Tw (1)(2) suy ra dpcm

Dang 2. Van dung dau hiéu nhan biét dé chirng minh mét tir giac 13 hinh binh hanh

Bai 1. Cho hinh binh hanh ABCD, duong chéo BD. Ké AH vuong goc voi BD ¢ H, CK vudng
gbéc vo1 BD ¢ K. Chirng minh tir giac AHCK 1a hinh binh hanh.

Huong dan:
AHDB _ CK.DB

AH//CK (1), Vi AADB = ACBD Tlén SADB = SCBD hay 2 2

suy ra AH=CK (2)

Tuw (1)(2) suy ra dpcm.

Bai 2. Cho hinh binh hanh ABCD. Goi O 1a giao diém hai duong chéo AC va BD. Qua diém
0, v€ duong théng a cat hai duong théng AD, BC lan luot tai E, F, vé& duong théng b
cit hai canh AB, CD lan luot tai K, H. Chirng minh tr gidc EKFH 1a hinh binh hanh.

Huong dan:
AAOK= ACOH(g.c.g) nén OH=OK(1) ; AAOE=ACOF (g.c.g) nén OE=OF (2)
Tw (1)(2) suy ra dpcm

Bai 3. Cho tam gidc ABC. Tir mot diém E trén canh AC v& dudng thing song song voi BC
cit AB tai F va duong thang song song voi AB cit BC tai D. Gia sir AE = BF.
a) Chirng minh tam gidc AED can. b) Chirng minh AD la phén gidc cia goc A.

Hudng dan:
a, EDBF la hinh binh hanh nén AE=DE ( ciing bang BF)
b, EAD = EDA (AADE cdn tai E)
EDA = DAF (so le trong) —
(@0
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Bai 4. Cho tt giac ABCD. Goi M, N, P, Q lan luot 13 trung diém cta cac canh AB, BC, CD,
DA va I, K 1a trung diém cac duong chéo AC, BD. Chting minh:
a) Céc tor giac MNPQ, INKQ 14 hinh binh hanh.
b) Céac dudng thing MP, NQ, IK dong quy.

Hudng dan:
a, MN la dwong trung binh cua tam giac ABC nén MN//=1/2.AC
PQ la duong trung binh cua tam giac DAC nén PQ//=1/2.AC
Suy ra MN//=PQ nén MNPQ la hinh binh hanh.
Churng minh twong tu: Ql//=KN
b, MNPQ va INKQ la hinh binh hanh nén MP.NQ,IK dong quy tai trung diém ciia NO.

Bai 5. Cho tam gidc ABC va H 1a tryc tim. Cac duong thang vudng goc voi AB tai B, vudng
goc vai AC tai C cat nhau ¢ D.
a) Chirng minh tr giac BDCH 1a hinh binh hanh.
b) Tinh s6 do goc BDC, biét BAC = 60.

Huong dan:
a, DC//BH ( cung vuéng goc AC) ; BD//CH ( cung vubng goc AB)
nén BDCH la hinh binh hanh.
b, BDC = BHC ma HBA = HCA = 30° nén HBC = HCB = 60° => BHC = 60°

Bai 6. Cho hinh binh hanh ABCD, AD=2AB. Ti C vé& CE vudng goc véi AB. Néi E véi
trung diém M ctia AD. Tir M v& MF vudng goc voi CE, MF cit BC tai N.
a) Tr giac MNCD Ia hinh gi? b) Tam gidc EMC la tam giac gi?
¢) Chiing minh: BAD = 2AEM.

Hudng dan:
a, MNCD la hinh thoi.
b, NF//BE ma N la trung diém BC nén F la trung diém EC suy ra AMEC cén tai M ( dwong
cao la trung truc)

¢, Taco: BAD + AEM = EMD; MEA = EMF = FMC = MCD = DMC
nén BAD + AEM = 3AEM hay BAD = 2AEM.

=
O



<l

HavaMArH

Bai 7. Cho tir giac ABCD. Goi E, F lan luot 1a giao diém cta AB va CD, AD va BC; M, N,
P,Q lan luot 1a trung diém cua AE, EC, CF, FA. Chung minh t&r giac MNPQ 1a hinh
binh hanh.

Hudng dan:

MN //= PQ ( vi ciing song song va bang mét nira AC)

Bai 8. Cho hinh binh hanh ABCD. Céc diém E, F thudc dudng chéo AC sao cho AE = EF =
FC. Goi M 1a giao diém cua BF va CD; N 1a giao diém cua DE va AB. Chimg minh
rang;

a) M, N theo thir tu 12 trung diém cua CD, AB.  b) EMFN 14 hinh binh hanh.

Huong dan:
a, DNBM Ia hinh binh hanh nén EN//FB, ma E 1a trung diém AF nén N la trung diém AB.
Chitng minh twong tw: M la trung diém CD.
b, Theo a) thi EN//FM (1) , AAED=ACFB (c.g.c) nén DE=BF,
ma MF=DE:2; NE=FB:2 nén MF=EN (2)
Tw (1)(2) suy ra dpcm.

Bai 9. Cho hinh thang vuéng ABCD, ¢ A = B = 90 va AD = 2BC. Ké AH vudng goc voi
BD (H thudc BD). Goi I 1a trung diém ctia HD. Chirng minh rang: CI L Al.

Hudng dan:
Goi P la trung diém AH, suy ra PI//=BC (ciing song song va bang AD:2)
nén BCIP la hinh binh hanh, suy ra Pl vuéng goc AB va CI//BP.
Trong ABIA co P la truc tam tam gidac nén BP vuong goc AI ma BP//CI nén CI vuong goc Al

Bai 10. Cho tam giac ABC va O la mot diém thudc mién trong cua tam giac. Goi D, E,
F 1an luot 1a trung diém cua cac canh AB, BC, CA va L, M, N lan luot 1a trung diém
ctia cac doan OA, OB, OC. Chirng minh rang: cac doan thang EL, FM va DN dong
quy.

Huong dan:
Dung tinh chdt dwong trung binh dé chitng minh hinh FDMN; LDEN 14 hinh binh hanh nén
LE; FM; DN déng quy tai trung diém méi dwong

roz
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POI XUNG TAM

Tam doi xvrng cua hinh binh hanh la giao diém cua hai dwong chéo.

Bai 1. Cho hinh binh hanh ABCD. Goi E 1a diém d6i xting v6i D qua A, F 1a diém ddi xtng
v6i D qua C. Chirng minh:
a) 2AC=EF.

b) Piém E ddi xtng v6i diém F qua diém B.

HD:
a, AC la dwong trung binh cua tam giac ADF.
b, Vi A la trung diém ED, ma AB//DF va AB=DC=DF:2 nén B la trung diém EF.

Bai 2. Cho tam giac ABC, cac trung tuyén BD, CE. Goi H 13 diém ddi xtmg v6i B qua D, K

1a diém ddi xting v6i C qua E. Ching minh diém H ddi xtng véi diém K qua diém A.

HD:
DA=DC; HD=DB nén HABC la hinh binh hanh => AH//=CB (1)
Twong tu: AKBC la hinh binh hanh nén AK//=BC (2)
Tw (1)(2) suy ra dpcm

Bai 3. Cho hinh binh hanh ABCD va diém E trén canh AB, I va K 1a c4c trung diém ctia canh
AD va BC. Goi cac diém M, N lan lugt d6i xtng véi diém E qua diém I va diém K.
a) Ching minh cac diém M, N thudc dudng thing CD.
b) Chirng minh MN=2CD.

HD:
a, AAIE=ADIM (c.g.c) nén MDI = IAE ma hai géc nay ¢ vi tri sole trong nén MDI/EA ma
CD//EAB nén M thuéc CD.
Twong tu: CN//BE nén N thudc CD.
b, Theo cau a): MD=AE; CN=EB; DC=AB nén MN=MD=DC+CN=AB+CD=2CD.

Bai 4. Cho goc vudng xOy, diém A nam trong goc d6. Goi B 1a diém ddi xing voi A qua Ox

C 1a diém ddi xtng v6i A qua Oy . Ching minh B déi xtng v6i C qua O.

HD:
COy = yOA; AOx = xOB(tinh chat d6i xtng truc); xOy = 90°% suy ra COB = 180°
nén O,B,C thang hang.

rtz
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Mat khéc: CO=0A; OA=0B ( t/c doi xirng truc) nén OC=0OB
Vay: B va C doi xitng qua O

Bai 5. Cho hinh binh hanh ABCD, O 1a giao diém cua hai dudng chéo. Mot dudng thang di
qua O cit cac canh AB va CD theo thtr tir & M va N. Chtng minh diém M d6i xtng

v6i diém N qua O.

HD:
AOM = CON; 0A = 0C; NCO = MAO (sole trong)
nén AAOM=ACON (g.c.g) nén OM=0ON

Bai 6. Cho hinh binh hanh ABCD c6 tam déi xung la O, mdt diém E ¢ trén doan OD. Goi F
1a diém ddi xtng cia diém C qua E.
a) Chirng minh tir gidc ODFA Ia hinh thang.
b) Xac dinh vi tri diém E trén OD dé hinh thang ODFA 14 hinh binh hanh.

HD:
a, OE la dwong trung binh cua AACF nén OE//FA hay OD//FA suy ra ODFA la hinh thang.
b, Vi ODFA la hinh thang nén dé ODFA la hinh binh hanh thi OD=FA ma 20E=FA nén
OD=20E suy ra E la trung diém OD.

Bai 7. Cho tam giac ABC, trong tim G. Goi M, N, P theo thir tu 1a cac diém doi xung cua A,
B, C quatam G.
a) Chiing minh tir giac BPNC 1a hinh binh hanh.
b) Ching minh céc tam gidc ABC, MNP bang nhau.
c¢) Chiing minh cac tam giac ABC, MNP c6 cung trong tam.

HD:
a, PG=GC; BG=GN nén BPNC la hinh binh hanh.
b, AGBA=ANGM (c.g.c) nén NM=AB
APGM=ACGA (c.g.c) nén PM=AC. Tuwong tw PN=BC
Suy ra AABC=AMNP (c.c.c)
¢, J la giao diém PC va MN, GNCM Ia hinh binh hanh nén J la trung diém MN la JG=JC
suy ra PJ la dwong trung tuyén ciia AMNP ma PJ=3GJ nén G la trong tdm AMNP.

N
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Bai 8. Cho tam giac ABC, H 1a truc tam, I 13 giao diém cac duong trung truc. K 1a diém d6i

xung voi H qua trung diém ctia doan thang BC. Chimg minh K dbi ximg véi A qua I

HD:

Goi P la diém doi xieng véi C qua LM 1a trung diém ciia BC. IM la dwong trung binh APBC
nén 2IM=PB(1)

Goi O la trung diém AC, 10 vuéng géc AC ma IO la dwong trung binh ciia APAC nén AP
vubng goc AC.

Taco: AP//BH (cung vudng goc AC); PB//AH (cung vudng BC) nén BPHA la hinh binh hanh
nén AH=PB (2)

Tir (1)(2)=> 2MI=AH ma MI//AH ( cing vudng BC) nén M 14 trung diém HK suy ra I la
trung diém AK.

Bai 9. Cho hinh binh hanh ABCD. Goi O 1a giao diém cua hai duong chéo AC va BD. Trén
AB lay diém E, trén CD lay diém F sao cho AE = CF.
a) Chimg minh E dbi ximg véi F qua O.
b) Tir E dung Ex // AC cat BC tai I, dung Fy // AC cit AD tai K. Chiig minh rang: El =

FK; I va K d6i xtng v6i nhau qua O.

HD:
a, AAOE=ACOF (c.g.c) nén OF=0E (1) va AOE = COF ma AOE + EOC = 180 nén
EOC + COF = 180 suy ra O,E,F thang hang (2). Tir (1)(2) suy ra dpcm.
b, ADOF=ABOE nén EB=FD; ADKF=ABIE( g.c.g) nén KF=IE ma KF//IE nén EIFK la hinh
binh hanh. Suy ra K,I doi xirng nhau qua O.

Bai 10. Cho tam gidc ABC. Goi A' 1a diém d6i xtng véi A qua C, B' 1a diém d6i xing
v6i B qua A, C'la diém d6i xing v6i C qua B. Goi BM 1a trung tuyén cta tam giac
ABC, B'M' 1a trung tuyén cta tam giac A'B'C'.
a) Chting minh ring ABM'M 13 hinh binh hanh.
b) Goi G 14 giao diém ctia BM va B'M'. Chting minh rang G 14 trong tim ctia hai tam giac
ABC va tam gidc A'B'C.

HD:
a, Xét ACC’A’ ¢c6 M’B la dwong trung binh nén M’B//AA’ hay M’B//AM (1).
Vi M’B la dwong trung binh ciia ACC’A’ nén M"B=A"C:2=AC:2 hay M’B=AM (2)
Tw (1)(2) suy ra dpcm.




HavaMirH
HINH CHU NHAT
1. Pinh nghia
Hinh chit nhdt la tir gidc c6 bon goc vudng.
2. Tinh chit
Trong hinh chit nhdt, hai dwong chéo bang nhau va cdt nhau tai trung diém ciia moi
dwong.
3. Dau hi¢u nhan biét
o Tur gidc co ba goc vuong la hinh chir nhat.
e Hinh thang can co mot goc vuong la hinh chir nhat.
e Hinh binh hanh c6 mot goc vuong la hinh chit nhat.
e Hinh binh hanh c6 hai dwong chéo bang nhau la hinh chir nhdt.
4. Ap dung vao tam giac
e Trong tam gidc vuéng, dwong trung tuyén g voi canh huyén bang nira canh huyén.
o Néu mot tam gidc c6 dwong trung tuyén vng véi mot canh bang nira canh dy thi tam
giac do la tam giac vuong.

Dang 1. Van dung dau hiéu nhan biét dé chirng minh mét tir giac 13 hinh chir nhat

Bai 1. Cho tam gidc ABC, duong cao AH. Goi I 1a trung diém cua AC, E 1a diém dbi xtng
v6i H qua I. Goi M, N lan luot 1a trung diém cua HC, CE. Cac duong thang AM, AN
cat HE tai G va K.
a) Chirng minh tr gidc AHCE 1a hinh chir nhat.
b) Ching minh HG = GK = KE.

HD:
a, AHCE la hinh binh hanh( hai dwong chéo cdt nhau tai trung diém moi dwong) ma AH
vuong goc CB nén AHCE la hinh chir nhat.
b, AEAC c6 K la trong tam nén EK=2K|\, twong tw: GH=2G| ma IE=IH nén HG=GK=KE

Bai 2. Cho tir giac ABCD c6 hai duong chéo vudng goc vai nhau. Goi E, F, G, H theo thu tu
1a trung diém cta cac canh AB, BC, CD, DA. Tt giac EFGH 14 hinh gi?

HD: Diing tinh chdt dwong trung binh chitng minh EFGH la hinh binh hanh ma hai canh
ké vudng goc nén EFGH la hinh chit nhdt.

N
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Bai 3. Cho tam giac ABC vudng tai A. Vé phia ngoai tam giac ABC, v& hai tam gidc vudng
can ADB (DA = DB) va ACE (EA = EC). Goi M 14 trung diém cua BC, I 1a giao diém
ciia DM véi AB, K 14 giao diém ciia EM véi AC. Chimg minh:

a) Ba diém D, A, E thang hang.
b) T giac IAKM la hinh chir nhat.

c) Tam gidc DME la tam gidc vudng can.

HD:
a, DAE = 45° + 90° + 45° = 180°.
b, AAMB va ADAB cdn nén DM la trung truc AB, suy ra DM vuéng goc AB.
Twong tu: ME vuong goc AC

—_—

¢, EDM = DEM = 45°

Bai 4. Cho hinh thang can ABCD (AB // CD, AB < CD). Goi M, N, P, Q lan luot 1a trung
diém cac doan théng AD, BD, AC, BC.
a) Chimg minh bén diém M, N, P, Q thang hang.
b) Ching minh tr gidc ABPN 14 hinh thang can.
¢) Tim mot hé thuc 1ién h¢ gitta AB va CD dé ABPN Ia hinh chit nhat.

HD:
c) Tacé: 2MN=AB+DC < 2(MN+NP+PQ)=AB+CD
Thay NM=AB:2; PQ=AB:2; NP=AB (do ABPN la HCN) ta duoc DC=3AB.

Bai 5. Cho tam giac ABC. Goi O la mét diém thudc mién trong cua tam giac, M, N, P, Q lan
luot 1a trung diém cua cac doan théng OB, OC, AC, AB.
a) Chirng minh t&r giac MNPQ 1a hinh binh hanh.
b) Xac dinh vi trf cta diém O dé t giac MNPQ 13 hinh chit nhat.

HD:
b) O thuoc dwong cao AH cua AABC.

Bai 6. Cho tam giac ABC vuong can tai C. Trén cac canh AC, BC léy lan lugt cac diém P, Q
sao cho AP = CQ. Tir diém P v& PM song song véi BC (M € AB).
a) Chirng minh tr gidc PCQM 1a hinh chir nhat.

N
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b) Goi I 14 trung diém cua PQ. Chtrng minh rang khi P di chuyén trén canh AC, Q di
chuyén trén canh BC thi diém I di chuyén trén mot doan théng c¢d dinh.
HD:
b) Villa trung diém OP nén I la trung diém CM.
Goi E va F la trung diém AC va BC, suy ra :
IE//MA; FI/IMB; ma EF//AB suy ra E,F,I thang hang nén I di chuyén trén dwong trung binh
cua AABC.

Bai 7. Cho hinh chit nhat ABCD. Néi C v6i mot diém E bat ky trén duong chéo BD. Trén tia
d6i cua tia EC 1ay diém F sao cho EF = EC. V& FH va FK lan lugt vudng goc véi AB
va AD. Chiing minh rang:

a) Tt giac AHFK 1a hinh chir nhat.

b) AF song song v4i BD va KH song song voi AC.

¢) Ba diém E, H, K thang hang.

HD:
b, Goi O la giao AC va DB suy ra EO la dwong trung binh cua AFAC nén EO//FA hay FA//DB.

¢, Goi HK giao FA tai I, Vi I la trung diém AF nén IE la dwong trung binh ciia tam gidc AFC
suy ra IE//AC , ma HK//AC nén H K.E thcfng hang.

Bai 8. Cho tam gidc ABC va H la truc tdim. Goi M, N, P lan luot 1a trung diém cua cac canh
AB, BC va CA; D, E, F lan luot 1a trung diém cac doan HA, HB va HC.
a) Ching minh ring cac tr gidc MNFD va MEFP la c4c hinh chit nhat.

b) Bé cac doan MD, ME va DP bang nhau thi tam giac ABC phai la tam giac gi?

HD:
a, MNFD la hinh binh hanh ma MD//BH; DF//AC ma BH vudng goc AC nén MD vudng goc DF
suy ra MNFD la hinh chit nhat.
b, 2MD=BH; 2EM=HA; 2DP=HC nén MD=ME=DP khi HA=HB=HC suy ra AABC la tam

giac déu.
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Dang 2. Van dung Kién thirc hinh chir nhat dé giai toan

Bai 1. Tinh d¢ dai trung tuyén ng véi canh huyén ctiia mét tam giac vudng ¢ cac canh goc
vudng bing 7cm va 24cm.

HD:

Biét hai canh géc vudng, ding Pytago dé tinh canh huyén , trung tuyén irng véi canh huyén

bang nira canh huyén nén trung tuyén AM =12,5(cm).

Bai 2. Cho tam gidc ABC cén tai A, CH 1a duong cao (H € AB). Goi D 1a diém dbi xtmg véi
diém B qua A.
a) Ching minh tam giac DCB a4 tam giac vudng.
b) Chting minh DCA = HCB.
HD:
a, Vi A la trung diém BD ma AB=AC=AD nén ADCB vuéng tai C( tinh chadt trung tuyén)
b, DCA = CDA ma CDA = HCB ( cung phu goéc B) nén DCA = HCB.

Bai 3. Cho hinh chit nhat ABCD. Vé BH L AC (H € AC). Goi M, K lan luot 13 trung diém
ciia AH va DC; I, O lan luot 1a trung diém ciia AB va IC.

. R 1
a) Chung minh IC = KB va MOZEIC.

b) Tinh s6 do goc BMK.

HD
a) IBCK la hinh chir nhdt.
MI la duong trung binh tam giac AHB nén MI vuéng goc AH,
Tam gidc IMC vuéng tai M c¢6 MO la trung tuyén nén MO=IC:2.
b)Vi MO=IC:2=BK:2 ma O la trung diém KB nén tam gidc BMK vuéng ( tinh chat dwong
trung tuyén ) BMK = 90.

Bai 4. Cho tam giac ABC vudng tai A. M 1a diém bét ki thudc canh BC. V& MD L AB, ME
L AC. O 14 trung diém ciia DE.
a) Chimg minh ba diém A, O, M thang hang.
b) Khi diém M di chuyén trén canh BC thi diém O di chuyén trén dudng nao?

c¢) biém M ¢ vi tri nao trén canh BC thi AM c¢6 d¢ dai ngan nhat. ~d
T 0000
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HD:
b) O di chuyén trén dwong trung binh ciia AABC

c)M=H (AH LBC).

Bai 5. Cho hinh chit nhat ABCD, AB =2AD. V¢ tia AM (M thudc canh DC) sao cho DAM =

15°. Ching minh tam giac ABM Ia tam giéc can.

HD:
Lay I la trung diém AB, dung vao phia trong hinh chit nhdt géc IAK = IBK = 15°, suy ra
AK=KB
AIAK= ADAM (cgv-gnk) nén AK=AM ma KAM = 60° nén AAKM déu suy ra AKM = 60°
va MK=KB.
Vi MK=KB ma AKM = 60°; AKB = 150° suy ra MKB = 150° hay KMB = 15°.
Suyra BAM = BMA = 75°

Bai 6. Cho tam gidc ABC vudng tai A, AC > AB. AH la dudng cao. Trén tia HC lay HD =
HA, dudng vudng goc vdi BC tai D cat AC 0 E .
a) Ching minh AE = AB.
b) Goi M trung diém BE . Tinh s6 do goc AHM.

HD:
a, Ke EK vuong AH suy ra EK=HD,
Xét AABH va AAEK c6 AH=KE va HAB = KEA ( cing phu HAE )nén AABH = AAEK
(cgv-gnk) suy ra AB=AE.
b, Noi AM, MD. Ta c6: AM=MD=BE:2 ( tinh chat trung tuyén tam gidc vuong)
suy ra  AAHM = ADHM (c.c.c) nén AHM = 45°

Bai 7. Cho tam giac ABC vudng tai A va AC = 3AB. Trén canh goc vudng AC lan lugt lay
cac diem D va E sao cho AD = DE = EC. Tinh ACB + AEB .

HD:

Trén tia d6i AB lcfy 1 sao cho AB=AI, vé hinh chitr nhat AINC.

Ta c6: ABIM=AMNC=AEAB nén : BEA = MBI = CMN = MCA va ABMC vudng can.
ACB + AEB = ACB + MCA = BCM = 45°.

N
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Bai 8. Cho hinh chit nhat ABCD. Ké AH 1 BD. Goi I 14 trung diém ctia DH. K¢ dudng thing
vudng goc voi Al tai I ¢t canh BC ¢ K. Ching minh K 14 trung diém canh BC.

HD:
Goi N la trung diém AH suy ra IN la dwong trung binh cia tam gidc AHD suy ra IN//AD hay
IN//BK(1)
Trong tam giac ABI c6 NI vuéng AB (vi IN//AD), AH vuéng IB nén N la truc tdm tam gidac
hay NB vuéng goc Al, suy ra NB//IK (2)
Tir (1)(2) suy ra NBKI la hinh binh hanh nén KB=IN ma IN=AD:2 ( tinh chdt dwong trung
binh ) hay KB=BC:2 suy ra K la trung diém BC.

HINH THOI
1. Dinh nghia
Hinh thoi la mét tir gidc ¢6 bon canh bang nhau.
2. Tinh chét
Trong hinh thoi:
e Hai duong chéo vuong goc voi nhau.
e Hai duong chéo la cac dwong phan giac cua cac goc cua hinh thoi.
3. Dau hi¢u nhan biét
o T4 gidc ¢6 bon canh bang nhau la hinh thoi.
e Hinh binh hanh c6 hai canh ké bang nhau la hinh thoi.
e Hinh binh hanh co hai dwong chéo vuong goc voi nhau la hinh thoi.
e Hinh binh hanh c6 mot duong chéo la dwong phdn gidac cua mot goc la hinh thoi.

Dang 1. Van dung dau hiéu nhan biét dé chirng minh mét tir giac 1a hinh thoi

Bai 1. Cho hinh chit nhat ABCD. Goi M, N, P, Q lan luot 1a trung diém cua cac canh AB,
BC, CD, AD. Ching minh tir gidc MNPQ 1a hinh thoi.

HD: MN//=PQ ; NP//=MQ ; MN=NP (vi AC=BD)

Bai 2. Cho tir giac ABCD c6 € = 40,D = 80, , AD=BC. Goi E, F, M, N lan luot 14 trung
diém ciia AB, DC, DB, AC.
a) Chiing minh tir giac EMFN Ia hinh thoi.
b) Tinh géc MFN.

HD: b) MFN = 60.
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Bai 3. Cho hinh binh hanh ABCD, O la giao diém hai duong chéo ACvaBD. Goi E, F, G, H
1an luot 1a cac giao diém cua cac phan gidc trong cua cac tam giac OAB, OBC, ODC,
ODA.
a) Chimg minh: ba diém E, O, G thang hang, ba diém H, O, F thang hang.
b) Chirng minh céc tam giac AEB va CGD bang nhau.
c¢) Chirng minh t& giac EFGH 1a hinh thoi.

HD:
a, Vi AOB va COD la hai goc déi dinh ma OE la phdn gidc géc AOB
OG la phan giac goc COD nén E,O,G thang hang.
Chitng minh twong tw: H, O, F thiang hang.
b, AAEB=ACGD ( g.c.qg)
¢, AOEB=AOGD ( c.g.c) nén OE=0G, twong tw OF=OH nén EFGH la hinh binh hanh,
ma EG vuéng géc HF ( phén gidc hai goc ké bir) nén EFGH la hinh thoi.

Bai 4. Cho tam giac ABC va mot diém M thudc canh BC. Qua M vé dudng thang song song
v6i AB, cit AC ¢ E va duong thang song song voi AC, cat AB 6 F.
a) Chirng minh t&r giac AFME 1a hinh binh hanh.
b) Xac dinh vi tri diém M trén canh BC dé tir giac AFME 1a hinh thoi.

HD:
b) M la chdn dwong phdn gidc goc A cua AABC.

Bai 5. Cho hinh binh hanh ABCD c6 AB =2AD, D = 70°. Vé BH L AD (H € AD). Goi M,
N lan luot 1a trung diém canh CD, AB.
a) Chung minh tor gidlc ANMD 1a hinh thoi.
b) Tinh géc HMC.

HD:
b) HAB = 70°,
Vi AHNA cén tai N ( tinh chdt trung tuyén ) nén HNA = 40°,
ma ANM = 70° nén HNM = 110°,
A HNM can tai N (vi HN=NM=AN) nén NMH = 35°, ma NMC = 70° suyra HMC = 105.

)
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Bai 6. Cho tam giac déu ABC. Goi H 1a truc tAm ctia tam giac, AD la duong cao. Trén canh
BC lay diém M. Tir M v& ME L AB (E € AB) vda MF L AC (F € AC). Goi I 14 trung
diém cua AM.

a) Ching minh tr giac DEIF 1a hinh thoi.
b) Chirng minh céc duong thing MH, ID, EF ddng quy.

HD:
a, Ta c6: EI=ID=IF =AM:2 ( tinh chdt trung tuyén )
EIM = 2EAM; MID = 2MAD nén EID = 2EAD = 60° nén AIED déu,
chitng minh twong tw AIDF déu nén IFDE la hinh thoi.
b, EF giao ID tai trung diém cua ID ( tinh chdt hinh thoi) (1)
Goi K 1a trung diém AH, IK la dwong trung binh cia tam gidc AMH nén IK//MH
Xét AIKD ¢é MH // IK ma H la trung diém KD nén MH di qua trung diém ID (2).
Tir (1)(2) suy ra MH,ID,EF dong quy.

Bai 7. Cho hinh binh hanh ABCD, hai dudng chéo cit nhau ¢ O. Hai duong thang di va d
cung di qua O va vudng goc v6i nhau. Puong thang di cét cac canh AB va CD o M va
P. Puong thang dz cat cac canh BC va AD & N va Q. Chiing minh tir gidc MNPQ 14
hinh thoi.

HD:
MNPQ ld hinh binh hanh ( hai dwong chéo cdt nhau tai trung diém moi dwong) ma MP vudng
goc NQ nén MNPQ la hinh thoi.
Dang 2. Van dung kién thirc hinh thoi dé giai toan

Bai 1. Cho hinh thoi ABCD ¢6 AC = 8&cm, BD = 10cm. Tinh d0 dai cua canh hinh thoi.

HD: AB=+/41 (cm).

Bai 2. Cho hinh thoi ABCD c6 A = 60. Trén cac canh AB, BC lan luot 1ay hai diém M, N
sao cho BM = CN. Chting minh tam giac MDN la tam giac déu.

HD:
AABD déu nén AB=BD=DA, AMBD=ANCD (c.g.c) nén MD=ND va MDN = 60°.

Bai 3. Cho hinh thoi ABCD c6 A = 60. Trén AD va CD lay cac diém M, N sao cho AM +
CN = AD. Goi P 1a diém dbi xtmg ctua N qua BC, MP cit BC tai Q. Tt&r gisc MDCQ
la hinh gi ?

O
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Bai 4. Cho P 13 mot diém chuyén dong trong tam giac ABC sao cho PBA = PCA. Ha PM L
AB; PN L AC (M € AB; N € AC). Goi K, S 1a hai dinh khac cta hinh thoi KMSN.
Chung minh KS di qua mét diém ¢ dinh.

HD:
Goi O, I R lan lwot la trung diém BP, BC, PC. Ta ¢6: MO=IR ( ciing bang BP:2)
OI=NR ( ciing bang PC:2)
ABOM can tai Q nén 2QBM = MQN; ANRC cén tai R nén 2RCN = NRM (1)
NQI = QBI + QIB ;
MRI = MCI + CIR ; ma QBI = CIR ; QIB = MCI ( déng vi) (2)
Ma QBM = RCN (3).
Tir (1)(2)(3) suy ra MQI = IRN. Suy ra AMQI=AIRN ( c.g.c) nén MI=IN hay I nam trén trung
triec MN. Vay KS di qua trung diém I ciia BC.

HINH VUONG
1. Pinh nghia
Hinh vuéng la ti gidc c¢é bon géc vudng va c6 bon canh bang nhau.
2. Tinh chét
Hinh vuéng cé tdt ca cdc tinh chat cia hinh chir nhét va hinh thoi.
3. Dau hiéu nhan biét
e Hinh chit nhdt c6 hai canh ké bang nhau la hinh vuéng.
e Hinh chir nhdt c6 hai dwong chéo vuong goc voi nhau la hinh vuéng.
e Hinh chir nhdt co mot duwong chéo la dwong phan gidc cua mot goc la hinh vuong.
e Hinh thoi c6 mot goc vuong la hinh vuong.
e Hink thoi ¢6 hai dwong chéo bang nhau la hinh vudng.
o Mot tir gidac vira la hinh chit nhdt, vira la hinh thoi thi tir giac do la hinh vuong.

Dang 1. Van dung dau hiéu nhan biét dé chirng minh mét tir giac 1a hinh vuéng

Bai 1. Cho tam giac ABC vuong tai A. Phan giac trong AD cua goc A (D € BC). VE DF L
AC, DE 1 AB. Chung minh tir gidc AEDF la hinh vudng.

HD:
AEDF la hinh chit nhdat ma AD la phan giac goc A nén AEDF la hinh vuong.

o
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Bai 2. Cho hinh vuéng ABCD. Trén cac canh AB, BC, CD, DA lan luot léy cac diém E, F,
G, H sao cho AE = BF = CG = DH. Chtiing minh tir gidc EFGH 1a hinh vudng.

HD:
ABEF=ACFG ( 2cgv) nén EF=FG va BEF = CFG; ma BEF + CFG = 90°
nén BFE + CFG = 90° hay EFG = 90°.

Bai 3. Cho tam giac ABC vudng tai A, M 1a mét diém thudc canh BC. Qua M v& cac duong
thang song song voi AB va AC, ching cit cac canh AB, AC theo thir tir tai E va F.
a) Tt giac AFME 1a hinh gi?
b) Xac dinh vi tri diém M trén canh BC dé tir giac AFME 14 hinh vuéng.

HD:
a, AFME la hinh chir nhat.
b, Vi AFME la hen, dé AFME la hinh vuéng thi AM phdi la phén gidc géc A . Vay M la chdn
dwong phan gidc ké tu dinh A.

Bai 4. Cho hinh chit nhat ABCD c6 AB = 2AD. Goi E, F theo thir tu 1a trung diém cua AB,
CD. Goi M la giao diém cua AF va DE, N 1a giao diém cua BF va CE.
a) Tt giac ADFE 1a hinh gi?
b) T giac EMFN Ia hinh gi?

HD:
a, ADFE la hinh vudng.
b, ME=MF=FN=NE nén MFNE la hinh thoi ma EMF = 90° nén EMFN la hinh vuéng.

Bai 5. Cho tam giac ABC. Dung ra phia ngoai tam giac cac hinh vuéng ABC’D va ACEF.
Goi Q, N 1an luot 1a giao diém cac duong chéo ciia ABC’D va ACEF; M, P lan luot 13
trung diém BC va DF. Chirng minh rang t& gisc MNPQ 14 hinh vudng.

HD:
AABF=AADC (c.g.c) nén DC=BF va DC vuéng goc BF (1)
MN, QP la dwong trung binh cua ABFC va ABFD nén QP//MN//BF va 2QP=2MN=BF (2)
MQ, BN la duong trung binh cua ABDC va AFDC nén QM//PN//DC va 2QM=2PN=DC
©)
Tuw (1)(2)(3) suy ra PNMQ la hinh vuéng. d0)
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Dang 2. Vin dung Kkién thirc hinh vuéng dé giai toan

Bai 1. Cho hinh vuéng ABCD. Trén canh cic AD, DC lan luot liy cac diém E, F sao cho AE
= DF. Goi M, N lan luot 1a trung diém cua EF, BF.
a) Chimg minh cic tam giac ADF va BAE bang nhau.
b) Chiing minh MN vudng goc véi AF.

HD:
a, AADF=ABAE (2cgv)
b, EBA = FAD ma EBA + AEB =90° nénma FAD + AEB = 90°
suy ra EB vuéng goc AF.(1)
Vi MN la duwong trung binh cua tam giac FEB nén MN//EM (2). Tur (1)(2) suy ra: MN vuong
goc AF.

Bai 2. Cho hinh vuéng ABCD. Trén tia d6i cua tia BA 14y diém E, trén tia ddi cta tia CB lay
diém F sao cho AE = CF.
a) Chirng minh tam giac EDF vudng can.
b) Goi I 1a trung diém ciia EF. Ching minh BI = DI.
¢) Goi O 1a giao diém ciia hai duong chéo AC va BD. Chimg minh O, C, I thang hang.

HD:
a, AAED=ACFD (2cgv) nén DE=DF va ADE = CDF, ma ADE + EDC = 90°
Nén CDF + EDC = 90° Suy ra: EDF = 90°.
b, BI=DI=EF:2 ( tinh chat trung tuyén tam gidc vudng).
¢, Taco: OC vubng goc DB (1), ABDI can tai I nén 10 vuéng goéc OB (2).
Tir (1)(2) suy ra O,C,I thang hang.

Bai 3. Cho tam giac ABC, dung ra phia ngoai tam giac cac hinh vuéng ABC’D va ACEF. V&
dudng cao AH kéo dai HA gip DF tai |. Ching minh rang DI = IF.

HD:
Dung hinh binh hanh AFGD. Xét AGDA va ACAB c6 : AC=AF=DG; AB=DA, GDA = CAB
( cung bui véi géc DAF ) nén AGDA = ACAB (c.g.c) suy ra DAG = ABC ( hai géc twong
ing ) ma ABC + HAB = 90° nén DAG + HAB = 90° hay G, A, H thang hang, ma AFGD
la hinh binh hanh nén AG cdt DF tai trung diém I ciia DF. C_Ig)
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Bai 4. Cho hinh binh hanh ABCD. V& vé phia ngoai hinh binh hanh, hai hinh vuéng ABEF
va ADGH. Ching minh:
a) AC=FHvaAC L FH.

b) Tam giac CEG la tam giac vubng can.

HD:
a, Xét AAFH va ABAC c6: HA=BC; AF=AB; B = HAF ( cung b véi géc DAB )
nén AAFH = ABAC (c.g.c) nén HF=AC.
Kéo dai AC giao HF tai P. Tac6: PHA = BCA (cmt) ; BCA = CAD (sole trong)
suy ra PHA = CAD ma HAD = 90° nén PAH + PHA = 90° hay HPA = 90°.
b, AGDC=ACBE nén GC=CE.
ECG =ECB + BCG. MAECB = CGD nén ECB + BCG = CGD + BCG = 90°.
(Vi CD vudng géc AD ma AD//BC nén GD vudng goc BC).

Bai 5. Cho doan théng AB va diém M thudc doan théng d6. V& vé mot phia cia AB, céac hinh
vuong AMCD, BMEF.
a) Chung minh AE vuong gbc véi BC.
b) Goi H 1a giao diém ctia AE va BC. Ching minh ba diém D, H, F thang hang.
¢) Ching minh duong thang DF ludn di qua mot diém c6 dinh khi M di chuyén trén doan
thang cb dinh AB.

HD: ¢) DF di qua K (K = AF n AC)

Bai 6. Cho hinh vuéng ABCD. Trén canh CD lay diém M. Tia phan giac cua goc ABM cit
AD ¢ I. Chirng minh rang: Bl <2 MI.

HD:
Trén tia déi ciia tia CD ldy diém J sao cho CJ = Al
Qua M vé dwong thang song song véi Bl cdt BJ tai N
Tam giac vuéng ABI = Tam giac vuéng CBJ => Bl = BJ
Mt khdc dé em BI vuéng géc BJ => MN vudng géc BJ
MBJ] = 90° — MBI => 90° — ABI = 90° — CB] = MJB => tam gidc MBJ cin tai M
=> N la trung diém ciia BJ
Ta ¢c6 MI = BN = BJ/2 = BI/2 ( vi BIMN la hinh thang vuéng tai B va N) O

Hay Bl < 2MT (dpem) o1

|
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Bai 7. Cho hinh vuéng ABCD. Ly diém E thudc duong chéo AC. Ké EF L AD, EG L CD.
a) Chimg minh rang: EB = FG va EB L FG.
b) Chirng minh rang: Cac dudng thang BE, AG, CF dong quy.

HD:
a, AEBD can tai E nén EB=ED. Vi EFDG la hcn nén DE=FG suy ra EB=FG.
Goi AB giao EG tai H, EB giao FG tai P, AHBE=AFEG (2cgv) nén HBE = EGF .

Ma HBE + HEB = 90° nén EGF + PEG = 90° hay EPG = 90°

Bai 8. Cho tam giac ABC. V& ra phia ngoai tam giac ABC, cac hinh vudng ABDE va ACFG.
V& hinh binh hanh EAGH. Chimg minh ring:
a) AH=BC va AH L BC.
b) Céac dudng thing HA, BF, CD ddng quy.

HD:

a, Xét AHEA va ACAB c06 : AC=AG=EH; AB=EA; HEA = CAB ( cung bu véi géc EAG )
nén AHEA = ACAB (c.g.c) suy ra AH=BC ( hai canh twong irng).

b, Goi AH giao BC tai M. Tacé: EAH = ABM (cmt)ma EAH + BAM = 90°

nén ABM + BAM = 90° hay AM vudng goc BC.

DC, BF, AH la ba dwong cao ciia tam gidc HBC nén DC, BF, AH dong quy.

BAI TAP ON CHUONG I

Bai 1. Cho ti giac ABCD. Goi E, F, G, H lan luot 1a trung diém cta AB, BC, CD, DA. Cac
duong chéo AC, BD cua tir gisc ABCD thoa diéu kién gi thi tir giac EFGH la:
a) Hinh chir nhat.
b) Hinh thoi.

¢) Hinh vudng.

HD:
a, AC L BD.
b, AC = BD.
¢, AC=BDvaAC BD.

r9e
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Bai 2. Cho tam gidc ABC can tai A, trung tuyén AM. Goi I 13 trung diém cua AC, K 13 diém
d6i xtng cta diém M qua diém I.
a) T giac AMCK Ia hinh gi?
b) Tir giac AKMB la hinh gi?
¢) C6 truong hop nao cua tam giac ABC dé tir gisc AKMB 14 hinh thoi.

HD:
a) AMCK la hinh chir nhdt
b) AKMB la hinh binh hanh
c¢) Khong.

Bai 3. Cho tam gidc ABC vudng tai A. Vé phia ngoai tam giac, v& cac hinh vuéng ABDE,
ACGH.
a) Ching minh t&r giac BCHE 1a hinh thang can.
b) V& duong cao AK cua tam giac ABC. Chirng minh AK, DE, GH dong quy.

HD: b) Pong quy tai F véi F=DEGH .

Bai 4. Cho hinh thang can ABCD véi AB // CD. Goi M, N, P, Q lan luot 13 trung diém cua
AB, BC, CD, DA.
a) Tt giac MNPQ 1 hinh gi?

b) Cho biét dién tich t giac ABCD bang 30cm?. Tinh dién tich t&r giic MNPQ.

HD:
a) MNPQ la hinh thoi

b) Sywpp =15cm*.

Bai 5. Cho tam gidc ABC vudng tai A, trung tuyén AM. Goi D 1a trung diém ciia AB, E 1a
diém ddi xtng ctua diém M qua diém D.
a) Chimg minh diém E d6i ximg véi diém M qua duong thang AB.
b) Cac tir giac AEMC, AEBM 1a hinh gi?
c¢) Cho BC =4cm. Tinh chu vi tir giac AEBM.
d) Tam giac vudng thoa diéu kién gi thi AEBM 14 hinh vudng.

HD: b) AEMC la hinh binh hanh, AEBM la hinh thoi
C) Pyppy =8cm d) AABC vudng can.

rze
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Bai 6. Cho hinh binh hanh ABCD, O la giao diém hai duong chéo. Goi M, N lan luot 1a trung
diém cua cac canh AD, BC. Cac duong thrflng BM, DN cit duong chéo AC tai P, Q.
a) Chiing minh AP = PQ = QC.
b) Tu giac MPNQ 1a hinh gi?

¢) X4c dinh ti 6 % d& MPNQ 1 hinh chit nhat.

d) Xéc dinh goc ACD d&& MPNQ 1a hinh thoi.
e) Tam giadc ACD thoa man diéu kién gi ¢ MPNQ 12 hinh vudng.

HD:
b) MPNQ la hinh binh hanh nén MP//NQ. Trong AAQD c6 MP//DQ ma MA=MD nén
OP=PA. Tuong tuw: CQ=QP nén AP=PQ=QC.
¢)Dé MPNQ la hen thi MN=PQ ma 3MN=AC; PO=DC nén CA=3CD.
d) Bé MPNQ la hinh thoi thi MN vuéng géc PQ ma MN//DC nén ACD = 90
e) AACD vuong tai C va CA=3CD.

Bai 7. Cho hinh thoi ABCD, O la giao diém ciia hai dudng chéo. V& duong thang qua B song
song voi AC, dudng thang qua C song song véi BD, hai duong thang d6 cat nhau ¢ K.
a) Tu giac OBKC 1a hinh gi?
b) Chirng minh AB = OK.
¢) Tim diéu kién cua hinh thoi ABCD d¢é OBKC 14 hinh vuéng.

HD:
a) OBKC la hinh chit nhat
c) ABCD la hinh vuéng.

Bai 8. Cho hinh binh hanh ABCD c6 BC = 2AB va A = 60. Goi E, F lan luot 13 trung diém
cua BC va AD.
a) Ttr gidc ECDF 14 hinh gi?
b) Tt giac ABED la hinh gi?
¢) Tinh s6 do ctia goc AED.

HD: a) ECDF la hinh thoi
b) ABED la hinh thang can
c) AED = 90.

r88
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Bai 9. Cho hinh thang ABCD (AB // CD). Goi E, F theo thtr tir 13 trung diém cua AB, CD.
Goi O 1a trung diém ctia EF. Qua O v& dudng thang song song v4i AB, cit AD va BC
theo thir tu tai M va N.
a) Tt giac EMFN 1a hinh gi?
b) Hinh thang ABCD c6 thém diéu kién gi ¢ EMFN Ia hinh thoi.
¢) Hinh thang ABCD c6 thém diéu kién gi ¢ EMFN 14 hinh vuéng.

HD:
a) EMFN la hinh binh hanh
b) ABCD la hinh thang cén
c) ABCD la hinh thang cdn va co6 hai duwong chéo vuong goc

Bai 10. Cho tam giac ABC vudng tai A voi AB =AC =a.
a) Lay diém D trén canh AC va diém E trén canh AB sao cho AD = AE. Cac duong thang
vudng goc voi EC vé tir A va D 1an luot cit canh BC ¢ K va L. Chirng minh BK = KL.
b) Mot hinh chit nhat APMN thay ddi c6 dinh P trén canh AB, dinh N trén canh AC va
¢6 chu vi luén bang 2a . Piém M di chuyén trén duong nao?
¢) Chirng minh khi hinh chir nhat APMN thay doi thi duong vudéng goc vé tir M xubng

duong chéo PN luodn di qua mot diém cb dinh.

HD:
b) M di chuyén trén canh BC
¢) HM di qua diém I c6 dinh (véi ACIB la hinh vuéng).

Bai 11. Cho hinh vuéng ABCD. E 1a diém trén canh DC, F 14 diém trén tia d6i cua tia
BC sao cho BF = DE.
a) Ching minh tam gidc AEF vudng can.
b) Goi I 14 trung diém cua EF. Chimg minh I thudc BD.
¢) Ly diém K d6i xting voi A qua I. Chirng minh tir gidc AEKF 14 hinh vuéng.

HD:
a, AABF=AADE (2cgv) nén AF=AE va DAF = BAE
ma DAE + EAB = 90° nén BAF + EAB = 90° nén AAEF vu6ng can.

b, Tir E ké EM vuéng géc DC ( M thuéc BD). Goi giao diém BD va EF Ia I. CQAO)
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Suy ra ADEM vuong can tai E suy ra ME=ED => EM=BF.

AEMI=AFBI (g.c.g) nén IF=IE.

Vay trung diém EF thugc BD.

¢, Tir gidc AEKF la hinh binh hanh ( hai dwong chéo cdt nhau tai trung diém méi dwong )

ma AAEF vudng can nén AEKF la hinh vuéng.

Bai 12. Cho hinh binh hanh ABCD c6 AD = 2AB, 4 = 60°. Goi E va F lan luot 1a
trung diém cta BC va AD.
a) Chirng minh AE | BF.
b) Ching minh tr gidc BFDC 1a hinh thang can.
¢) Liy diém M ddi ximg ciia A qua B. Ching minh tir giac BMCD 14 hinh chir nhat.
d) Chitng minh ba diém M, E, D thang hang.

HD:
a, ABEF Ia hinh thoi.
b, BFDC I hinh thang c6 B = € = 60°.
¢, Xét AABD ¢ AF=FD=BF nén ABD = 90° ( tinh chdt trung tuyén tam gidc vuéng) (1).
Vi BM//=DC nén BMCD la hinh binh hanh (2).
T (1)(2) => dpcm.
d, Vi BMCD la hinh chit nhdt ma E la trung diém BC suy ra E la trung diém MD.
Viay M, E, D thang hang.

Bai 13. Cho ABCD Ia hinh binh hanh. Goi M, N, P, Q 1an luot 13 trung diém ciia AB,
BC, CD, DA. Goi K 14 giao diém cua AC va DM, L la giao diém cua BP va AC.
a) Tt giac MNPQ 1a hinh gi?
b) Tt giac MDPB 1a hinh gi?
c¢) Chung minh: AK = KL = LC.

HD:
a, MNPQ Ia hinh binh hanh.
b, MDPB la hinh binh hanh.
¢, MK // LB ma M la trung diém AB suy ra K la trung diém AL.
Twong tw L la trung diém KC.
Vay AK=KL=LC.

rov
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Bai 14. Cho hinh binh hanh ABCD c6 AB = 2AD. Goi E, F thir tu 1a trung diém cua
AB va CD.
a) Cac tir giac AEFD, AECF la hinh gi?
b) Goi M la giao diém ctia AF va DE, N 1a giao diém cta BF va CE. Chimg minh rang
tor gidc EMFN 1a hinh chitr nhat.
¢) Hinh binh hanh ABCD néi trén ¢6 thém diéu kién gi & EMFN 1 hinh vudng?

HD:

a, AEFD Ia hinh thoi, AECF la hinh binh hanh.

b, Vi AEFD va EBCF la hinh thoi nén M = N = 90° (1).

Xeét ADEC c6 DF=FC=EF nén ADEC vuong tai E (2). Tuw (1)(2) => dpcm.
¢, ABCD la hinh chir nhat.

Bai 15: Cho hinh binh hanh ABCD ¢6 A=120°, phan gi4c goc D di qua trung diém I ctia canh
AB, ké AH vudng DC.

a. CMR: AB=2AD.

b. CMR: DI=2AH

c. CMR: AC vuéng AD

d. Goi M 1a diém bat ki trén canh CD thi trung diém O ctia doan AM duy chuyén trén dudng

nao?

HD:

a. AADI can,

b. K la giao AH va DI,Goi P,Q la trung diém DK va DI, HK=1/2AK, KA=1/2KI.
¢. ACIB déu nén géc CAI = 30°.

Bai 16: Cho hinh binh hanh ABCD v& cac tam giac déu ABE va ADF nam ngoai hinh binh
hanh. O 1a giao diém hai duong chéo.

a. CM: ADFC=4BCE

b. AFCE déu

. M va N 1a trung diém AE va AF, tinh goc NOM.

HD: a. ADFC=4BCE(c.g.c) b. ADFC=4AFE ( goc FAE+DAB=FDC+DAB=240)
c.MN,NO,MO la dwong trung binh nén MO=MN=ON suy ra MON=60 I-E
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Bai 17: Cho 4ABC vudéng A, AC>AB, duong cao AH, K thudéc HC sao cho HK=AH, k¢
Ax//BC, Kt//AH, Ax giao Kt tai E, AC giao KE tai P.

a. AHKE la hinh gi?

b. AAPB vubng can.

c. Q la diém thtr 4 ciia hinh binh hanh APQB, I 1a giao PB va AQ. CM: AAIK can va H,1,E
thang hang.

d. HE//QK.

Bai 18: Cho tam giac ABC can tai A, M,N,P la trung diém AB,AC,BC.CMR:

a. Tt giac MNCB 14 hinh gi?

b. MP di qua trung diém O ciia BN.

c. AMPN lIa hinh thoi

d. Tim diéu kién tam giac ABC d¢ AMPN 14 hinh vudng.

Bai 19: Cho hinh thang vuéng MNPQ(M=90) c6 QP=2MN, céc canh bén kéo dai cat nhau
tai A, goi B,C 1a trung diém MN,PQ.

a. MNCQ la hinh gi?

b. CM: MANC I hinh binh hanh.

¢. MN giao PQ tai H, CMR: B,H.C thang hang va CH=2BH

HD:
a. hinh CN
b. Diing tc dwong trung binh suy ra M,N la trung diém
c. H la trong tam tam giac QAP.

Bai 20: Cho hinh vuéng ABCD. M 1a diém bat ki trén BC, Trong nira mit phiang bo AB chira
C dung hinh vuéng AMHN, qua M vé& d//AB cit AH tai E, AH giao DC tai F.

a. CM: BM=ND

b. N,D,C thang hang.

c. EMFN la hinh gi?

d. CM: DE+BM=FM va chu vi tam giac FMC khéng d6i khi M thay doi.

rzv
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Bai 21: Cho tam giac ABC vuong A, duong cao AH. Dyng phia ngoai tam giac hinh vudng
ABDG va ACEF, DG giao EF tai I. CMR:

a. A, H thang hang.

b. IH,DC,BE dong quy.

Bai 22: Cho hinh chit nhat ABCD. M la diém bat ki trén BC. CMR:

a. Sapcp = 25amp

b. Cho AB = 3cm, AD = 5¢cm, Tim vi tri M @€ Sy;cp = Sapm

Bai 23: Cho tam giac ABC vudng A. Goi D,E,F 1a trung diém AB,AC,BC

a. So sanh dién tich ABC va ADEF,

b. Cho AB=6cm, BC=10cm,. Goi M,N,K la trung diém DF, CD,DE, Tinh dién tich MFNK?

CHUONG II: PA GIAC
1. Dinh nghia
e Pa gidc 16i la da gidc luén nam trong mot nira mdt phang cé bo la dwong thang chira
bdt ki canh nao ciia da gidc do.
e Pa gidc déu la da gidc c6 tit cd cdc canh bang nhau va tat cd cdc géc bang nhau.
2. Mot s6 két qua
e Tong cdc géc cia da gide n canh bang (n—2).180°.

(n-2).180°
—

e Moi goc cua da giac déu n canh bang

¢ S0 cdc dwong chéo ciia da gidc n canh bang n(nz— 3) .

3. Dién tich

.n , .7 M ” ’ A . A ’ ’. ’ 1
e Di¢n tich tam gidc bang nura tich mot canh voi chiéu cao wng voi canh do: S = Ea.h.

cn . ., i : . . . . 1
e Di¢n tich tam gidc vuéng bang nira tich hai canh goc vuong: S = Eab :

e Dién tich hinh chi¥ nhdt bang tich hai kich thuéc ciia né: S=ab.

e Dién tich hinh vuéng bang binh phirong canh ciia né: S=a>.

on , ) M ” ’ » A . J4 . . A 1
e Di¢n tich hinh thang bang nuta tich cua tong hai day voi chiéu cao: S = E(a +b)h.

rev
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e Dién tich hinh binh hanh bcing tich cia mét canh véi chiéu cao ung voi canh do:

S=ah.

e Dién tich hinh thoi bang nira tich hai dwong chéo: S = %dldz.

Bai 1. Cho hinh thoi ABCD ¢ A = 60. Goi E, F, G, H lan luot 1a trung diém cua cac
canh AB, BC, CD, DA. Chirng minh da giac EBFGDH la luc giac déu.

HD: AAHE déu, goc H=E=B=F=G=D=120°, HE=EB=.....

Bai 2. Cho tam giac ABC déu, O 1a trong tdm ctia tam giac. Goi E, F, G 1an luot 1a cac diém
dbi xtmg voi diém O qua trung diém ctia AB, BC, AC. Chimg minh luc giac AEBFCG
1a luc giac déu.
Bai 3. Cho ngii gidc ABCDE c6 céc canh bang nhauva A = B = C.
a) Chuing minh tr gidc ABCD 1a hinh thang can.
b) Chirng minh ngii giac ABCDEF 1a ngii giac déu.

Bai 4. Cho ngil giac déu ABCDE. Goi K 14 giao diém cuia hai duong chéo AC va BE.
a) Tinh s6 do mdi goc cua ngil gic.

b) Chirng minh CKED Ia hinh thoi.

Bai 5. Cho hinh chit nhat ABCD. E la diém bat ki nam trén duong chéo AC. Puong thang
qua E, song song v6i AD cat AB, DC lan luot tai F, G. Puong thang qua E, song song
v6i AB cit AD, BC lan luot tai H, K. Ching minh hai hinh chit nhat EFBK va EGDH

c6 cung dién tich.

HD: AHEA~AKEC nén % —AH

T KC

Bai 6. Cho tam giac ABC. Goi M, N lan luot 1a trung diém cua cac canh AB, AC. V& BP L
MN, CQ L. MN (P, Q € MN).
a) Ching minh tr gidc BPQC 1a hinh chir nhat.
b) Chimg minh Sy, =S,pc-

HD: a, MN la dwong trung binh. b.Ke AH vuong BC, AH=2BP

I
I
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Bai 7. Cho hinh vuéng ABCD. Goi M, N lan luot 13 trung diém ciia AB, CD. Ching minh
cac tir giac ADCM va ABCN c6 dién tich bang nhau.

Bai 8. Cho hinh thang vudng ABCD (4 = D = 90), AB = 3cm, AD = 4cm va ABC = 135.
Tinh dién tich cua hinh thang do.

HD: K¢é BH vuéng CD, ABHC vudng can. S,,., =20cm’.

Bai 9. Cho tam giac ABC vudng tai A. Vé phia ngoai tam giac, v& cac hinh vuéng ABDE,
ACFG, BCHI. Chimg minh Sy, =S558 +S4cr6 -

HD: Dung Pitago.

Bai 10. Dién tich hinh binh hanh bang 24cm?. Khoang cach tir giao diém cta hai
duong chéo dén cac duong thang chira cic canh hinh binh hanh bang 2em va 3cm.

Tinh chu vi cua hinh binh hanh.

HD: P, gcp =20cm .

Bai 11. Cho hinh binh hanh ABCD. Goi K, O, E, N 1a trung diém cua AB, BC, CD,
DA. Cac doan théng AO, BE, CN va DK cit nhau tai L, M, R, P. Chung minh
Sapcp = 3Syurer -

Bai 12. Cho tam giac ABC. Goi E, F 1an luot 13 trung diém ctiia BA, BC. Ly diém M
trén doan thang EF (M # E, M # F). Chimng minh S s TSeuc =Suac -

Bai 13. Cho tam gidc ABC can tai A, diém M thudc day BC. Goi BD la duong cao cua
tam giac ABC; H va K chan dudng vudng goc ké tir M dén AB va AC. Chimg minh:
MH + MK =BD .

Bai 14. Cho hinh binh hanh ABCD. Goi K va L 14 hai diém thudc canh BC sao cho BK
=KL =LC. Tinh ti s dién tich cta:
a) Cac tam giac DAC va DCK.
b) Tam gidc DAC va tur giac ADLB.
c¢) Céc tuo giac ABKD va ABLD.

HD:a)SD_ACZE b) SD#ZE c) SABKD:i.
DCK SapLp 3 Sipp 3

rgv
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Bai 15. Cho tam gidc ABC, hai duong trung tuyén AM, BN cit nhau tai G. Dién tich

tam giac AGB bang 336¢m? . Tinh dién tich tam giac ABC.

HD: S, =1008cm?.

Bai 16. Cho tam giac ABC. Trén canh AB léy diém D sao cho BD = 3DA, trén canh
BC ldy diém E sao cho BE = 4EC. Goi F 1a giao diém cta AE va CD.
a) Chting minh: FD = FC.
b) Chung minh: §,,-=2S,.,.
Bai 17. Cho tam giac déu ABC, dudng cao AH va diém M thudc mién trong ciia tam
giac. Goi P, Q, R 1an luot 1a chan dudng vudng goc ké tir M dén BC, AC, AB.
Ching minh: MP + MQ + MR = AH.

Bai 18. Cho tam giac ABC. Goi M, N lan luot 1a trung diém cuia cac canh AC, AB. Tur
N ké duong thang song song vi BM cit dwong thang BC tai D. Biét dién tich tam giac
ABC bﬁng a(em?).

a) Tinh dién tich hinh thang CMND theo a.

b) Cho a =128¢m* va BC =32cm. Tinh chiéu cao ctia hinh thang CMND.

HD:

a) Scunp = a(cmz)

b) h=4(cm).

Bai 19. * Cho tir gidc ABCD. Kéo dai AB mdt doan BM = AB, kéo dai BC mét doan
CN = BC, kéo dai CD m¢t doan DP = CD va kéo dai DA mot doan AQ = DA. Chiing
minh Syvp0 =584
HD:

Tt Sppg =2Spacs Syng =2Sapc+ Soam = 28pap: Senc = 2Sppc = dpcm.

Bai 20. * Cho tam giac ABC voi BC = a, CA = Db, AB = ¢ va ba duong cao ting vdi ba
canh 1an luot c6 do dai h,, h,, h..Goir la khoang cach tir giao diém cua ba dudng phan

o PSPV S , s , : 1 1 1 1
giac cua tam giac dén mdt canh cua tam gidc. Chung minh . + . + PR
b r

a c

ey
S
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Bai 21. * Cho tam giac ABC. Goi M, N, P 1a c4c diém lan lugt nam trén cc canh BC,
CA, AB cua tam giac sao cho cic dudng thang AM, BN, CP dong quy tai diém O. Chimg
minh
Chung minh: ﬁﬂﬂ =1.

PB MC NA
HD:
S S S
i Sace _Saop _ AP _ Sioc _ AP (1). Twong e 2408 — BM 5y 2soc _ CN 3)
Sgcp Spop PB Spoc  PB a0c MC Sxo NA
Nhan (1), (2), (3), vé theo vé, ta dwoc dpcm.
Bai 22. Cho ttr gidc ABCD. Goi M, P, N, Q lan luot 13 trung diém cac canh AB, BC,

CD, AD; O 1a giao diém cia MN va PQ. Ching minh:
a) S100 T Ssor =Supo -

1
b) Ss0p *+Sgoc = ESABCD :

HD: Ve A4, BB, MM "vuong goc voi PQ.

Bai 23. Cho tir gidc ABCD. Qua diém B v& duong thang song song v6i dudng chéo
AC. Puong thang d6 cat canh DC ¢ E. Ching minh: SupE =SaBch -

HD: Chay: Sp,=Sgac

Bai 24. Cho ttr gidc ABCD c6 AC = 10cm, BD = 12cm. Hai duong chéo AC va BD
cat nhau tai O. Biét AOB = 30. Tinh dién tich tir giac ABCD.

HD: S = 30cm?.

ABCD

Bai 25. Cho hinh thang can ABCD (AB // CD). Goi 1, J, K, L 1an luot 13 trung diém
cua AB, BC, CD, DA.
a) Tt giac IJKL Ia hinh gi?

b) Cho biét dién tich hinh thang ABCD bang 20c¢m?*. Tinh dién tich tir gidc IJKL,

HD: a) 1JKL la hinh thoi b) S,k =10cm*.

S
~
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Bai 26. Cho hinh binh hanh ABCD. V& phan gidac AM cua goc A (M € CD), phan giac
CN ciia goc C (N € AB). Céac phan giac AM, CN lan luot cat BD tai E va F. Chimg
minh dién tich hai tir gid&c AEFN va CFEM bang nhau.

HD:
AEFN va CFEM 1a hai hinh thang cé cdc canh ddy twong iteng bang nhau va cing chiéu cao

nén c6 dién tich bang nhau.

BAI TAP ON CHUONG II

Bai 1. Cho hinh chit nhat ABCD ¢6 AB =12 cm, AD = 6,8 cm. Goi H, I, E, K 1a cac trung
diém twong tmg cua BC, HC, DC, EC.
a) Tinh dién tich tam gidc DBE.
b) Tinh dién tich tir giac EHIK.

HD: a) S5, =20,4cm”.

Bai 2. Cho hinh vuéng ABCD c¢6 tdm d6i xtng O, canh a. Mot goc vudng xOy cO tia Ox cét
canh AB tai E, tia Oy cit canh BC tai F. Tinh dién tich t& giac OEBF

a2

HD: Soesr =Sa0p = 1

Bai 3. Tinh dién tich mot hinh thang vudng, biét hai day c6 do dai 6 cm va 9 cm, goc tao boi

canh bén va day 16n c6 s6 do bang 45°.

. 2
HD: S,pcp =22,5cm”.

Bai 4. Cho hinh thang ABCD c6 d¢ dai hai day AB = 5¢cm, CD = 15cm, d¢ dai hai duong
chéo AC = 16cm, BD = 12cm. Tir A vé dudng thang song song véi BD, cat CD tai E.
a) Chirng minh tam gidc ACE la tam giac vuong.

b) Tinh dién tich hinh thang ABCD.

HD: b) S,zcp =96cm” .

Bai5 Goi O 1a diém nam trong hinh binh hinh ABCD. Ching minh:

Saso +Scpo =Spco +Spao

I
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HD: SABO + SCDO =9pco T SDAO = ESABCD .

Bai 6. Cho hinh chit nhat ABCD, O 1a diém nam trong hinh chit nhat, AB=a, AD =b . Tinh

téng dién tich cac tam giac OAB va OCD theo a va b.

_ 1 1
HD: SOAB +SODC :EABAD = Eab .

Bai 7. Cho tam gidc ABC. Goi M 1a trung diém canh AB. Trén canh AC, liy diém N sao
cho AN = 2NC. Goi I 1a giao diém ctia BN va CM. Chirng minh:
8) Sz =Syc- b) BI=3IN.

HD:
a, Scup = Scma MaSiyp = Siya N€N Scip = Scya

b, V‘l SAIC = 3SINC nén SBIC = 3SINC Suy ra B|:3IN

Bai 8. Cho tam giac ABC. Goi M, N lan luot 1a trung diém cia AC, BC. Chitng minh

3

SABNM = ZS

ABC*

\ 1 1
HD: T S,z :ESABC’ Seun :ZSABC = dpcm.

Bai 9. Cho hinh chit nhat ABCD. Goi E, F 14 hai diém lan luot trén hai canh AB va DC sao
cho AE = CF; 1 1a diém trén canh AD; IB va IC lan lugt cat EF tai M va N.

Chimg minh: S, =S58 + Snpc-

\ 1
HD: T Sgppe =S5 =Sppe = ESABCD = dpcm.

Bai 10. Cho tir giac ABCD. Ching minh rang ta luén vé dugc mot tam gidc ma dién

tich ctia n6 bang dién tich tir giac ABCD.

HD: Qua B, vé dwong thang song song véi AC, cat DC tai E. Suy ra duwoc SupE =SaBcD

Bai 11. Cho tam giac ABC va diém D trén canh BC. Hay chia tam giac ABC thanh hai

phan c6 dién tich bang nhau bdi mot duong thing di qua D.

HD: Xét hai truong hop:
— Néu D la trung diém ciia BC thi AD la dwong thang can tim.
— Néu D khéng la trung diém ciia BC. Goi I la trung diém BC, vé IH // AD (H € AB).

I
O
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Tw S,y =S,y = DH la duong thang cdn tim.

Bai 12. Cho tam giac ABC c6 BC = a, dudng cao AH = h. Tur diém I trén dudng cdo
AH, vé duong théng song song voi BC, cit hai canh AB, AC lan luot tai M va N. V&
MQ, NP vuong gbc voi BC. Dat Al = x.
a) Tinh dién tich t&r giac MNPQ theo a, h, X.
b) Xac dinh vi tri diém I trén AH dé dién tich t giac MNPQ 16n nhét.

ax(h—x)

HD: a) Sunpo = b) maxS:anZ khi x :g = [ la trung diém ciia AH.

Bai 13. Cho tam gidc ABC va ba dudng trung tuyén AM, BN, CP. Ching minh ring

sdu tam giac tao thanh trong tam giac ABC c6 dién tich bang nhau.

Bai 14. Cho hinh thang ABCD (AB // CD). Goi M, N lan luot la trung diém cua AB,
CD. Mot dudng thang song song vai hai day cat AD ¢ E, MN & 1, BC ¢ F. Chitng minh
IE =IF.

HD: Tie S pnp = Synve>Sear = Seav-Sepy =Sren = Seuny =Spuy = EK =FH

= AEKI = AFHI = El = FI.

Bai 15. Cho tir gidc ABCD. Qua trung diém K cua dudng chéo BD, vé duong thang
song song v4i dudng chéo AC, cat AD tai E. Chimg minh CE chia t& giac thanh hai

phan c6 dién tich bang nhau.

HD: Xét cac truong hop:
a) E thuéc doan AD b) AC qua trung diém K ciia BD ¢) E nam ngoai doan thang AD.

Bai 16. Cho tam giac ABC. Trén canh AC lay cac diém M, N sao cho AM = MN =
NC. Puong thing qua M, song song voi AB, cit duong thing qua N song song véi BC
tai O. Chimg minh OA, OB, OC chia tam giac ABC thanh ba phan c6 dién tich bang

nhau.

Bai 17. * Cho ngil gidc ABCDE. Hay vé mot tam giac c6 dién tich bang dién tich ngii
gidc ABCDE.

HD: Vé BH // AC (H € DC), El // AD (I € DC) = S, pcpr = Susn -

o1
)
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CHUONG III: TAM GIAC PONG DANG
I. PINH LI TA-LET TRONG TAM GIAC - TINH CHAT PUONG PHAN GIAC
1. Ti s6 ciia hai doan thing
o Ti 56 ciia hai doan thcfng la ti 56 dd dai cua chung theo cung mot don vi do.
o Ti 56 cua hai doan thcfng khong phu thugc vao cdach chon don vi do.
2. Poan thing ti 1§

Hai doan thang AB va CD a ti 1é véi hai doan thang AB’'va CD’néu ¢o ti 1é thirc:

AB_AB ., AB_CD
CD C'D' A'B" C'D'
3. Pinh li Ta-lét trong tam giac
Néu mét dwong thang song song véi mét canh cia tam gidc va cdt hai canh con lai thi

né dinh ra trén hai canh dé nhitng doan thang twong ving ti 1é.

N AB/ ACr ABr ACr AB AC
BC/BCthi —=—; — =—; — = —
AB AC ~ BB CcCr° BI/B crc

4. Pinh li Ta-1ét dio
Néu mot dwong thcfng cdt hai canh cia mot tam giac va dinh ra trén hai canh do nhirng

doan thang twong ing ti 16 thi dwong thang dé song song véi canh con lai cia tam gidc.

A _ A% _S B'C'IIBC
B'B crCc

5. HE qua
Néu mét dwong thang cdt hai canh ciia mét tam gidc va song song voi canh con lai thi
no tao thanh mot tam gidc moi co ba canh twong vung ti ¢ voi ba canh cua tam gidc da

cho.

Néu B'C'IIBCthi 2B -4 _ BC
AB AC BC

ChU Y: Hé qua trén van diing cho trieong hop dwong thang song song véi mét canh va

cdt phan kéo dai cua hai canh con lai.

A C’ﬁ/ B’
A
B’ 03 B C
Bx. ~C B C

6. Tinh chat dwong phan giac trong tam giac

Trong tam giac, dudng phan gidc ctia mot goc chia canh ddi dién thanh hai doan thing ti U1

—

1€ v&i hai canh ké hai doan ay.
[
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AD, AE la cdc phdn gidc trong va ngoai cua goc BAC = DB _AB _EB
DC AC EC
7. Nhic lai mot s tinh chit ciia ti 18 thic
ad =bc
a_b
a ¢ c d
—=—=qaxb c=*d
b d =
b d
a_c_a+c_a-c
b d b+d b-d
Dang 1. Tinh d$ dai doan thing
Bai 27. Cho tam giac ABC, G 1a trong tim. Qua G vé& dudng thang song song véi canh

AC, cit cac canh AB, BC lan lugt & D va E. Tinh d6 dai doan thang DE, biét
DA+EC=16cm va chu vi tam giac ABC bang 75cm.

HD: Vé DN // BC = DNCE la hbh = DE = NC. Va DB=2DA, DE = 18 cm.

Bai 28. Cho hinh thang ABCD (AB // CD). Pudng thang song song hai day cit canh
AD tai M, cit canh BC tai N sao cho MD = 3MA.

.+ NB
a) Tinh ti s6 —.
N

b) Cho AB = 8cm, CD = 20cm. Tinh MN.
HD:

a) V& AQ // BC, cdt MN tai P = ABNP, PNCQ la cac hbh = 5 _ 1

NC 3
b) Vé PE // AD = MPED la hbh = MN = 11 cm.

Bai 29. Cho tam giac ABC. Trén cac canh AB, AC lan luot 1dy cac diém B, C’ sao cho
AB"  AC’

B AC Qua B’ v€ duong théng a song song vdi BC, cat canh AC tai C".

a) So sanh d6 dai cac doan thang AC’ va AC"".
b) Chirng minh B'C’ // BC.

HD:

a) AC’= AC”
o1
b) C’trung véi C” = BC’/I BC. N
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Cho tam giac ABC, duong cao AH. Puong thing a song song véi BC cit cac

Bai 30.
canh AB, AC va dudng cao AH lan luot tai B', C', H'.
H' B(C

a) Chiing minh AR :
AH  BC

b) Cho AH' = Lan va dién tich tam giac ABC 1a 67,5¢m? . Tinh dién tich tam giac AB'C’.

1

Cho tam giac ABC. Goi D 1a diém chia canh AB thanh hai doan théng co do

Bai 31.
dai AD = 13,5cm, DB =4,5cm. Tinh ti s6 cac khoang cach tir cac diém D va B dén canh

AC.

HD: Vé BM L AC, DN L AC = %:0,75.

Bai 32. Cho tam giac ABC c6 BC = 15cm. Trén duong cao AH ldy cac diém I, K sao

cho AK = KI=1IH. Qua I va K v& cac duong théng EF // BC, MN // BC (E,M € AB; F,
N € AC).

a) Tinh d¢ dai cac doan thang MN va EF.

b) Tinh dién tich tr giac MNFE, biét rang dién tich ctia tam giac ABC 1a 270cm?.

HD:
a) EF =10 cm, MN = 5cm

1 2
b) S, :§SABC:9()C’" .

Cho tr gidac ABCD, O 14 giao diém cua hai duong chéo. Qua diém I thudc doan

Bai 33.
OB, v& dudng thang song song véi dudng chéo AC, cit cac canh AB, BC va céc tia DA,
DC theo thtr tu tai cac diém M, N, P, Q.
a) Chimg minh: IO—AZ - é—l; va % - %.g—g.
IM IN

b) Chirng minh: —=—.
P I0

HD: Sir dung dinh Ii Ta-1ét. o1
W
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Bai 34. Cho hinh binh hanh ABCD. Goi E 1a trung diém cua canh AB, F 1a trung diém
ctia canh CD. Chimg minh rang hai doan thang DE va BF chia dudong chéo AC thanh ba

doan biang nhau.

HD:
Goi M, N lan lwot la giao diém ciia DE va BF véi AC. Chitng minh: AM = MN = NC.

Bai 35. Cho hinh thang ABCD (AB // CD). V& duong thang song song véi canh AB,
cit canh AD & M, cit canh BC ¢ N. Biét rang %:ﬂ:ﬂ. Chtng minh rang:
MA NB n
MN = mAB +nCD .
m+n
HD:
Goi E la giao diém ciia MN véi AC. Tinh dwoc EN = m AB,ME = "_cp.
m+n m+n
Bai 36. Cho tir gidc ABCD ¢6 cac goc B va D 1a goc vudng. Tir mot diém M trén dudng
chéo AC, v& MN L BC, MP L AD. Chimg minh: 2% MP _
AB CD
HD:
Tinh riéng tirng ti s6 MN. MP réi cong lai
g mung 4B CD ong Lat.
Bai 37. Cho hinh binh hanh ABCD. M6t cat tuyén qua D, cit dudng chéo AC & I va cit

canh BC & N, cit duong thang AB & M.
a) Ching minh rang tich AM.CN khong phu thudc vao vi tri clia cat tuyén qua D.

b) Chirng minh hé thirc: ID* = IM.IN .

HD:

AM Al AD
a) _——=— = —

DCc~ IC CN
b) €_m _IN

1A IM IB
Bai 38. Cho tam gidc ABC. Trén cac canh AB, AC lan luot lay cac diém B', C'.

) S

Ching minh: —4B€ = AB AC

S.gc  ABAC

HD: Vé cde duong cao CHva CH’ = A€ _ CH
aC  CH

rvg
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Bai 39. Cho tam giac ABC. Trén cac canh AB, BC, CD lay lan lugt cac diém D, E, F

sao cho AD =iAB, BE =iBC, CF:iCA . Tinh dién tich tam gidc DEF, biét rang

dién tich tam giac ABC béng a*(cm?) .

) 3 T 2, 2
HD: Spep =Sck :SADF:ESABC = SDEF:Ea (cm™).

Bai 40. Cho tam gidc ABC. Trén canh AB ldy diém K sao cho % :% . Trén canh BC

lay diém L sao cho % = % . Goi Q 1a giao diém cua cac dudong thang AL va CK. Tinh

dién tich tam giac ABC, biét dién tich tam giac BQC bang a’*(cm?).

S s
HD: Ve LM //CK, 2B _>ceo 4 ¢ To T 20m2)
S 7 ABC = 7°BOC =74
BLA CLA

Bai 41. Cho tam giac ABC. Trén cac canh AB, BC, CA léy lan luot cac diém D, E, F
sao cho:
AD _BE _CF_1

AB BC CA 3
Tinh dién tich tam giac tao thanh boi cac dudng thang AE, BE, CD, biét dién tich tam giac
ABC Ia S.

HD:
Goi M, P, T lan luot la giao diém ciia AE va CD, AE va BF, BF va CD.
. , DD' 7 CM 6 6 2 2
Qua D vé DDl AE. Tinh duoc VE :g:C—D:; = Sy :7SCAD :7SABC :75.

S

MPT =S

ac ~Scya TS app +Sp71c) = ;S :

Dang 2. Chirng minh hai dwong thing song song

Bai 1. Cho hinh chit nhat ABCD. Trén cac canh AB, BC, CD, DA lan luot léy cac diémE, F,

AE AH CF CG
G,Hsaocho —=—=—=—,
AB AD CB CD

a) Chirng minh tir gidc EFGH 14 hinh binh hanh.
b) Chirng minh hinh binh hanh EFGH c6 chu vi khéng doi.

HD: b) Goi I, J la giao diém ciia AC v6i HE va GF = Py, =2(Al +1J +JC) = 2AC.

o1
o1

|
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Bai 2. Cho hinh thang ABCD (AB // CD), M 1a trung diém ctia CD. Goi I 14 giao diém cua
AM va BD, K 1a giao diém ctia BM va AC.
a) Chtirng minh IK // AB.
b) Puong thang IK cit AD, BC lan lugt ¢ E va F. Chimg minh EI = IK = KF.

HD: a) Chirng minh MI_ MK = IK /| AB.
IA KB

Bai 3. Cho hinh thang ABCD c6 day nho CD. Tir D, v& duong thang song song v6i canh BC,
cit AC tai M va AB tai K. Ttr C, v& duong thing song song v6i canh bén AD, cit canh
day AB tai F. Qua F, v& duong thang song song v4i duong chéo AC, cit canh bén BC
tai P. Ching minh rang:

a) MP song song véi AB.
b) Ba dudng thang MP, CF, DB dong quy.

HD: b) Goi I la giao diém ciia DB véi CF. Chitng minh P, I, M thang hang.

Bai 4. Cho tir giac ABCD, O 1a giao diém ctia hai dudng chéo AC va BD. Puodng thing song
song v6i BC qua O, cit AB ¢ E va duong thang song song voi CD qua O, cit AD & F.
a) Ching minh duong thang EF song song v&i dudng chéo BD.
b) Tir O v& cac dudng thiang song song voi AB va AD, cat BC va DC lan luot tai G va H.
Chting minh h¢ thtrc: CG.DH = BG.CH.

HD: a) Chirng minh % = % b) Ding két qud cdu a) cho doan GH.

Dang 3. Tinh chit dwong phin giic ciia tam giac

Bai 1. Cho tam giac ABC can ¢ A, BC = 8cm, phén giac ciia goc B cat duong cao AH 6 K,
AK 3
AH 5
a) Tinh d6 dai AB.
b) Pudng thing vudng goc voi BK cit AH 6 E. Tinh EH.

HD:
a) AB = 6cm b) EH = 8,94 cm.

Bai 2. Cho tam giac ABC c6 d¢ dai cac canh AB =m, AC =n; AD la duong phan giac trong
ctia goc A. Tinh ti s6 dién tich ciia tam giac ABD va tam giac ACD.

HD: Sap ™

Sacp M

o1
(@)
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Bai 3. Cho tam giac ABC can ¢ A, phan giac trong BD, BC = 10cm, AB = 15cm.
a) Tinh AD, DC.
b) Pudng phan giac ngoai cia goc B ciia tam giac ABC cat dudng thang AC tai D’. Tinh
D'C.

HD:
a) DA =9cm, DC = 6¢cm
b) D C = 10cm.

Bai 4. Cho tam gidc ABC, trung tuyén AM va duong phan giac trong AD.
a) Tinh dién tich tam giac ADM, biét AB =m, AC = n (n > m) va dién tich AABC bang
S.
b) Cho n = 7cm, m = 3cm. Dién tich tam gidc ADM chiém bao nhiéu phan trim dién tich
tam giac ABC?

HD:

n—m
a) Sapm = 2(m+n) Sasc

b) S,pps =20%S 5 -

Bai 5. Cho tam giac ABC c6 AB = 5cm, AC = 6cm, BC = 7ecm. Goi G la trong tdm tam giac
ABC, O 1a giao diém cua hai duong phan giac BD, AE.
a) Tinh d6 dai doan théng AD.
b) Chiing minh OG // AC.

HD:
a) AD =2,5cm
b) OG // DM = OG // AC.

Bai 6. Cho tam giac ABC, trung tuyén AM, dudng phan giac cua goc AMB cit AB ¢ D,
duong phan giac ctia goc AMC cit canh AC ¢ E. Ching minh DE // BC.

. DA_EA

HD: == =22= DE /| BC.
DB EC

Bai 7. Cho tam giac ABC (AB < AC), AD la phan giac trong ctia goc A. Qua trung diém E
ctia canh BC, v& duong thang song song v4i AD, cat canh AC tai F, cat duong thang
AB tai G. Ching minh CF = BG.

rzg
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. BG _BECDBA _CD.AB _,

HD: = = =1.
CF BD.CE.AC BD.AC

Bai 8. Cho tam giac ABC va ba dudng phan gidc AM, BN, CP cit nhau tai O. Ba canh AB,

BC, CA ti 16 véi 4,7, 5.
a) Tinh MC, biét BC = 18cm.
b) Tinh AC, biét NC — NA = 3cm.

. OP
c¢) Tinh ti s6 or :
ocC

d) Chiing minh: M8 NC PA _
MC NA PB

. 1 1 1 1 1 1
e) Ching minh: —+—+—>—+—+—.
AM BN CP BC CA AB

HD:
a) MC = 10cm
b) AC = 11lcm

opP 1
¢) To=2
oc 3

e) Vé BD // AM = BD < 2AB = AM <

2AC.AB 1 1( 11 )
= >—| —+—|.
AC+AB — AM 2\ AB AC

1 (1 1 1 (1 1
Tuong tw: — > —(—+—), —> —(—+—j = dpcm.
BN 2\AB BC/) CP 2\AC BC

Bai 9. Cho tam giac ABC. Goi I 14 trung diém cta canh BC. Puong phan giac ciia goc AIB

cit canh AB & M. Puong phan giac caa goc AIC cit canh AC & N.
a) Ching minh rang MM // BC.
b) Tam gidc ABC phai thoa diéu kién gi dé c6 MN = AI?
¢) Tam giac ABC phai thoa diéu kién gi dé c6 MN L Al?

HD:
a) Chirng minh AM _ AN :
BM CN
Bai 10. Cho hinh thang can ABCD, day l1én DC, goc D = 60. Pudng phan giac cua

goc D cit duong chéo AC tai I, chia AC thanh hai doan theo ti s6 % va cat day AB tai

M. Tinh cac canh day AB, DC, biét MA — MB = 6¢m.

U1
00
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HD:

Chitng minh DC = AB + AD = DC = AB + AM = %:%

= DC = 66cm, AB = 42cm.

Bai 11. Cho hinh binh hanh ABCD. M6t dudng thing cit AB & E, AD & F va cit duong

chéo AC & G. Chimg minh hé thire: 22 A2 _AC
AE AF AG

HD: Vé DM // EF, BN // EF. Ap dung dinh Ii Ta-lét vao cac tam giac ADM, ABN.

Bai 12. Cho hinh binh hanh ABCD. Trén canh AB ldy mét diém M va trén canh CD
lay mot diém N sao cho DN = BM. Ching minh rang ba dudng thiang MN, DB, AC
dong quy.

TAM GIAC PONG DANG
1. Khai niém hai tam giac dong dang
a) Pinh nghia: Tam giac AB C’goi la dong dang véi tam gidc ABC néu:

A ~ a ~ A ~ A'B" B'c’" c'A’
A=A B=B"; C =" = =
AB BC CA

ChQ y: Khi viét ki hiéu hai tam gidc dong dang, ta phdi viét theo ding thir ty cdc cdp
dinh twong ung: AA'B'C'-~ AABC .
b) Pinh li: Néu mét dwong thang cdt hai canh ciia tam gidc va song song véi hai canh
con lai thi no tao thanh mot tam giac maoi a"o”‘ng dang voi tam giac da cho.
ChU y: Pinh Ii trén ciing ding trong truong hop dwong thang a cdt phan kéo dai hai
canh cua tam gidac va song song voi canh con lai.

A

A Nﬁ/M
A
M N B C
M >N B c

B C

2. Cac trudng hop dong dang cia hai tam giac
Trwong hop 1: Néu ba canh ciia tam gidc ndy ti Ié véi ba canh cia tam gidc kia thi hai
tam gidc d6 dong dang véi nhau.

AB _BC _CA | ABC’— AABC
AB BC A

Trwong hop 2: Néu hai canh ciia tam gidc ndy ti 1é véi hai canh cia tam gide kia va hai %
[



HavaMiTH
géc tao boi cdc cdp canh d6 bang nhau thi hai tam gidc d6 dong dang véi nhau.

A=A A8 Y | AABC’— AABC

AB CA

Trwong hop 3: Néu hai géc ciia tam gidc ndy lan luot bang hai goc ciia tam gidc kia thi
hai tam gidc d6 dong dang véi nhau.

A=A4; B=B'; = AABCT’ -~ 4ABC

3. Céc truwong hop ddng dang ciia tam gidc vudng
Trwong hop 1: Néu tam gidc vuéng nay cé mét géc nhon bang géc nhon cia tam gidc
vudng kia thi hai tam gidc vuéng dé dong dang véi nhau.
Trwong hop 2: Néu tam gidc vuéng nay cé hai canh géc vuéng ti 1é véi hai canh géc
VUbNg ciia tam gidc vudng kia thi hai tam gidc vuéng dé dong dang véi nhau.
Trwong hop 3: Néu canh huyén va mét canh géc vudng cia tam gidc vuoéng nay ti 1é
véi canh huyén va canh géc vuéng cia tam gidc vuéng kia thi hai tam gidc vuéng do
dong dang véi nhau.

4. Tinh chit ciia hai tam giac dong dang
Néu hai tam gidc dong dang véi nhau thi:
o Ti 56 hai dwong cao twong iing bang ti s6 dong dang.
e Ti 56 hai dwong phdn gidc twong img bang ti sé dong dang.
o Ti 56 hai dwong trung tuyén twong iing bang ti s6 dong dang.
e Ti 56 cdc chu vi bang ti s6 dong dang.
e Ti 56 cdc dién tich bang binh phirong ti sé dong dang.

Dang 1. Sir dung tam giac dong dang dé tinh toan

Bai 1. Cho tam giac A’'B'C’ dong dang véi tam giac ABC theo ti s6 k.

a) Tinh ti s6 chu vi cta hai tam giac.

b) Cho & :% va hiéu chu vi ctia hai tam giac 1a 40dm. Tinh chu vi ctia moi tam giac.

!

HD: a) %:k b) P’ =60(dm),P =100(dm).

Bai 2. Cho tam giac A'B'C’ dong dang véi tam giac ABC theo ti s & = % Tinh chu vi cua

tam gidc ABC, biét chu vi ciia tam gidc A'B'C’ bang 27cm.

HD: P =20,25(cm).

o
-
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Bai 3. Cho tam giac ABC c¢6 d¢ dai cac canh 1a AB = 3cm, AC = 5¢cm, BC = 7cm. Tam giac
A'B'C’ ddng dang vé6i tam giac ABC va ¢ chu vi bang 75cm. Tinh d6 dai cac canh cua
AA'B'C'.

HD: A'B'=15c¢m, B'C' =25c¢m, A'C' =35¢cm .

Bai 4. Cho tam giac ABC va cac duong cao BH, CK.
a) Chirng minh AABH -~ AACK. b) Cho ACB = 40. Tinh AKH.

HD: b) AKH = ACB.

Bai 5. Cho hinh vuéng ABCD. Trén hai canh AB, BC lay hai diém P va Q sao cho BP = BQ.
Goi H 1a hinh chiéu cta B trén duong thang CP.
a) Ching minh ABHP — ACHB. b) Chimg minh: 22 -

BOQ CD

¢) Chtirng minh ACHD -~ ABHQ. Tur d6 suy ra DHQ = 90.

HD: ¢) Chitng minh DHQ = CHD + CHQ=BHQ + CHQ = BHC.

Bai 6. Hai tam gidc ABC va DEF c6 A = D; B = E, AB = 8cm, BC = 10cm, DE = 6¢m.
a) Tinh d6 dai cac canh AC, DF, EF, biét rang canh AC dai hon canh DF 1a 3cm,

b) Cho dién tich tam giac ABC bang 39,69¢m?. Tinh dién tich tam giac DEF.

HD: a) AABC ~ ADEF = EF = 7,5cm, DF = 9cm, AC = 12cm b) =22,33(cm?).

S DEF

Bai 7. Cho tam gidc ABC vudng tai A, duong cao AH, BH = 4cm, CH = 9cm. Goi I, K 1an
lwot 13 hinh chiéu ciia H 1én AB, AC.
a) Chung minh AAKI -~ AABC. b) Tinh dién tich tam gidc ABC.
c¢) Tinh dién tich cua tor gidc AKHI.

HD: b) . =39 ¢) S =%cm2.

Bai 8. Cho tam giac ABC, c6 A = 90 + B, dudng cao CH. Chitng minh:

—_

a. CBA = ACH b. CH?> = BH.AH

Bai 9. Cho tam gidc ABC, hai trung tuyén BM va CN cat nhau tai G. Tinh diént ich tam giac
GMN, biét dién tich tam giac ABC bang .

S
HD: S =—,
GMN 12

rw
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Bai 10. Cho hinh vuéng ABCD, canh a. Goi E 1a diém ddi xtmg v6i C qua D, EB cat
AD tai I. Trén EB lay diém M sao cho DM = DA.
a) Chiing minh AEMC —~ AECB. b) Chtrng minh EB.MC = 24°.
c¢) Tinh dién tich tam gidc EMC theo a.

HD: ¢) Sy, =%a2.

Bai 11. Cho tam gidc ABC vudng tai A. Trén canh AB, liy diém M sao cho
2AM =3MB . Mot duong thang qua M, song song véi BC, cat AC tai N. Mot duong thang
qua N, song song voi AB, cat BC tai D.
a) Chung minh AAMN ~ A NDC.
b) Cho AN = 8cm, BM = 4cm. Tinh dién tich cac tam giac AMN, ABC va NDC.

HD:

200 32
2 2 2
b) S,un =24cm”, SABC:TC'" , SNDC:?cm .

Dang 2. Chirng minh hai tam giac dong dang

Bai 1. Cho tam giac ABC. Goi A’, B’, C’ lan luot 1a trung diém cua cac canh AB, BC, CA.
a) Chung minh AA'B'C’ —~ ACAB.
b) Tinh chu vi ciia AA’B'C’, biét chu vi cia AABC bang 54cm.

HD: b) P'=27(cm).

Bai 2. Cho tam giac ABC, G la trong tim cua tam giac. Goi E, F, H lan luot 1a trung diém
cia AG, BG, CG. Chung minh cac tam giac EFH va ABC dong dang v6i nhau va G 1a

trong tdm cua tam giac EFH.

HD: Sir dung tinh chdt dwong trung binh va trong tdm tam gidc.

Bai 3. Cho tam giac ABC. Trén cac canh BC, CA, AB léy 1an luot cac diém M, N, P sao cho
AM, BN, CP ddng quy tai O. Qua A va C vé& cac dudng thang song song v6i BO cat
CO, OA lan lugt $ E va F.
a) Chirng minh: AFCM ~ AOMB va APAE ~ APBO.

. MB PA
b) Chirng minh: —E— =1.
MC NA PB

HD: b) Sir dung dinh li Ta-1ét va tam gidc dong dang.
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Bai 4. Cho tam giac ABC c6 AB = 15cm, AC = 20cm. Trén hai canh AB, AC lan luot 1dy 2
diém D, E sao cho AD = 8cm, AE = 6¢cm.
a) Chimg minh AAED -~ AABC.
b) Tinh chu vi ctia tam gidc ADE, khi biét BC = 25cm.
¢) Tinh géc ADE, biét € = 20.

HD: b) P, =24(cm) c) ADE = 20.

Bai 5. Cho goc xOy . Trén canh Ox, lay 2 diém A, B sao cho OA = 5cm, OB = 16cm. Trén
canh Oy, 1ay 2 diém C, D sao cho OC = 8cm, OD = 10cm.
a) Chirng minh: AOCB ~ AOAD.
b) Goi I 1a giao diém cua AD va BC. Chimg minh BAI = DCI.

HD:

a)Z =2 - 2y3 0 chung => AOCB -~ AOAD
OA oD 5

b) Theoa=> OBC = ODA => AIBA -~ AIDC

Bai 6. Cho tam giac ABC c6 cac canh AB = 24cm, AC = 28cm. Pudng phén giac goc A cat
canh BC tai D. Goi M, N lan lugt 13 hinh chiéu cua cac diém B, C trén duong théng AD.

a) Tinh ti s6 M b) Chirng minh AM _ DM .
CN AN DN
HD:
a) Chimg minh ABDM — ACDN = ZM._0
CN 7

b) Chirng minh AABM -~ ACAN.

Bai 7. Cho hinh binh hanh ABCD. Vé CE L AB va CF L AD, BH L AC.

a) Chirng minh AABH —~ AACE. b) Ching minh: AB.AE +AD.AF = AC>.

HD:b) Chirng minh: AB.AE = AC.AH, AD.AF = AC.CH = dpcm.

Bai 8. Cho hinh thang ABCD (AB // CD). Goi O 1 giao diém ctia hai duong chéo AC va BD.
a) Chirng minh OA.OD = OB.OC.
b) Puong thang qua O, vudng géc véi AB, CD theo thi tu tai H, K. Chitng minh

OH _ AB
OK CD’

HD: a) Chung minh AOAB -~ AOCD.

re9
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Bai 9. Cho tam giac ABC c6 ba goc nhon. Goi O la giao diém cua ba duong cao AH, BK, CIL.
a) Chiing minh OK.OB =OIL.OC  b) Ching minh AOKI - AOCB

¢) Ching minh ABOH —~ ABCK d) Chimg minh BO.BK + CO.CI =BC?.
Bai 10. Cho tam giac ABC vuong 6 A, AB = 5,4cm, AC =7,2cm.
a) Tinh BC.

b) Tur trung diém M cua BC, v& dudng thing vudng goc véi BC, cit duong thang AC tai
H va cét duong thing AB tai E. Chirng minh AEMB —~ ACAB.

c) Tinh EB va EM.

d) Chiing minh BH vudng goéc voi EC.

e) Chung minh HA.HC = HM.HE.

HD:
a) BC =9(cm)

C) EM =6(cm),EB=1,5(cm)

Bai 11. Cho tam giac ABC vuong ¢ A, duong cao AH.
a) Hay néu timg cip cac tam giac dong dang.

b) Cho AB = 12,45cm, AC = 20,50cm. Tinh d¢ dai cac doan thing BC, AH, BH, CH.

HD:
b) BC = 23,98cm, AH = 10,64cm, HB = 6,45cm, HC = 17,53cm.

Bai 12. Cho tam giac ABC va duong cao AH, AB = 5cm, BH = 3cm, AC = 2—zf)cm .
a) Tinh d¢ dai AH b) Chiing minh AABH —~ ACAH. T d6 tinh BAC.
HD:
a) AH =4cm
b) BAC = 90
Bai 13. Cho t& gisc ABCD, c¢6 DBC = 90, AD=~/20cm, AB=4cm, DB=6cm,
DC =9cm.
a) Tinh géc BAD b) Chirng minh ABAD -~ ADBC c¢) Chirng minh DC // AB.

HD: a) BAD = 90

(@))
N
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BAI TAP ON CHUONG III

Bai 1. Cho tam giac ABC vudng tai A, AB = 15cm, AC = 20cm. Tia phan giac ctia goc A, cét
canh BC tai D.

a) Tinh %.
DC

b) Puodng thing qua D, song song v6i AB, cit AC tai E. Ching minh AEDC —~ AABC.
c¢) Tinh DE va di¢n tich cua tam giac EDC.

. DB 3 60 2400
HD: a.) D_C=Z C) DE=7(cm), SEDC :4—9(Cl’l’l )

Bai

2. Cho tam giac can ABC, AB = AC = b, BC = a. V& cac duong cao BH, CK.
a) Chung minh BK = CH b) Ching minh KH // BC ¢) Tinh d§ dai HC va
HK.

2 3
HD:c) HC=2-, kKH=a-2_.
2b 2b°

Bai 3. Cho tam giac can ABC (AB = AC), I 14 trung diém cta BC. Trén cac canh AB, AC lay
lan luot cac diém K, H sao cho BK.CH = BI>. Ching minh:
a) AKBI -~ AICH b) AKIH -~ AKBI
¢) KI 1a phan giac ciia goc BKH d) IH KB+ HC.IK > HK.BI .

HD: d) Chung minh IH.KB+ HC.IK = BI(KI +IH) > HK .BI .

Bai 4. Cho tam giac ABC (AB < AC). V& duong cao AH, dudong phan giac trong AD, duong
trung tuyén AM.
a) Chiing minh HD + DM = HM .
b) V& cac duong cao BF, CE. So sanh hai doan thang BF va CE.
c¢) Chung minh AAFE -~ AABC.

d) Goi O 1a tryc tdm ctia AABC. Chtrng minh BO.BF +CO.CE = BC?.

HD:
a) AB < AC = DC > MC, CAH > =

= D nam giita H va M = dpcm.
b) BF < CE
d) BO.BF = BC.BH, CO.CE =BC.CH

r99
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Bai 5. cho tam gidac ABC. Trén cac canh AB, AC léy lan luot cac diém D, E sao cho

% = % . Puong trung tuyén Al (I € BC) cit doan thiang DE tai H. Chimng minh DH

= HE.

D: bH _HE = dpcm.
Bl IC

Bai 6. Cho tam giac ABC vuong tai A, ¢ = 30 va duong phan giac BD (D € AC).
a) Tinh ti s6 g—;‘ b) Cho AB = 12,5¢m. Tinh chu vi va dién tich tam gidc

ABC.

HD:
a) D_A 1

DC 2
b) BC = 25cm, AC = 21,65cm.

Bai 7. Cho tam giac déu ABC canh a, M 1a trung diém cua BC. Trén canh AB lay diém D,
trén canh AC lay diém E sao cho DME = 60.

2
a) Ching minh BD.CE = %.

b) Chting minh AMBD ~ AEMD va AECM ~ AEMD. -
¢) Tinh khoang céch tir diém M dén duong thiang DE.

HD:

a3

¢) Vé MH L DE, MK £ EC = MH = MK; MK =\MC?-CK? SRt

Bai 8. Cho tam gidc ABC can tai A, A = 20, AB = AC =b, BC = a. Trén canh AC lay diém
D sao cho DBC.
a) Chiing minh ABDC -~ AABC.
b) V& AE vuédng goc voi BD tai E. Tinh do dai cac doan thang AD, DE, AE.

¢) Chimg minh & +b° =3ab”.

HD:

NG b 2

by AE=2Y3 pE=b 4 AD=p- L
2 2 b

¢) AD? =DE?+AE* = dpcm.

r99
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Bai 9. Cho tam giac ABC, trung tuyén AM, K 1a diém trén AM sao cho AM = 3AK, BK cit
AC tai N, P 1 trung diém cua NC.
a) Tinh ti s6 dién tich cua cac tam giac ANK va AMP.
b) Cho biét dién tich AABC bang S. tinh dién tich tam giac ANK.
¢) Mot dudng thing qua K cit cac canh AB, AC lan luot tai I va J. Ching minh

AB  AC _
Al AJ

HD:

3 1 S
b) Saup :§SAMC;SAMC = ESABC = Sank = 30

¢) Vé BE //1J, CH //1J (E, H € AM) = AEBM = AHCM = EM = MH;

AB _AE AC _AH
Al  AK AJ AK

= dpcm.

Bai 10. Cho tam giac ABC. Goi M, N theo thtr tu 1a trung diém cua BC, AC. O la giao
diém céc duong trung truc, H 1a tryc tdm, G 1a trong tdm cua tam giac ABC.
a) Ching minh AOMN —~ AHAB.
b) So sanh do dai AH va OM.
¢) Chiing minh AHAG -~ AOMG.
d) Chirng minh ba diém H, G, O thang hang va GH = 2GO.

HD:
b) AH = 20M
d) HGO = HGM + MGO = HGM + AGH = MGA = dpcm.

Bai 11. Cho tam giac ABC, cac dudng cao AK va BD cit nhau tai G. V& cac duong
trung tryc HE, HF ctia AC va BC. Ching minh:
a) BG = 2HE b) AG = 2HF.

HD: AABG —~ AFEH = dpcm.

Bai 12. Cho hinh thang vuéng ABCD (AB // DC, A =D = 90). Pudng chéo BD

vudng goc véi canh bén BC. Ching minh BD? = AB.DC .

HD: Chitng minh AMBD ~ ABCD. 217
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Bai 13. Cho tam giac can ABC (AB = AC), O 14 trung diém cta canh day BC. Mot
diém D di dong trén canh AB. Trén canh AC léy mét diém E sao cho CE = %—BDZ . Chung
minh:

a) Hai tam giac DBO, OCE ddng dang.

b) Tam giac DOE ciing dong dang vé6i hai tam giac trén.

¢) DO 1a phan giac cua goc BDE, EO 1a phan giac ctia goc CED.

d) Khoang cach tir diém O dén doan ED khong dbi khi D di dong trén AB.

HD: d) Ve Ol LDE, OH L AC = Ol = OH.

Bai 14. Cho tam giac ABC, trong d6 B,C 1a cac goc nhon. Cac duong cao AA', BB’,
CC’ cit nhau tai H.
a) Chirng minh: A'’A.A'H=A'B.A'C.
b) Goi G 1a trong tAm cta tam giac ABC. Gia sir duong thang GH song song v6i canh

day BC. Ching minh: A'A® =3A'B.A'C.

HD:
a) Chung minh ABA'H - BBC, ACAA’ -~ ACB B

b)GH//Bc:A'H=%.

Bai 15. Cho hinh thang KLMN (KN // LM). goi E 1a giao diém cia hai dudong chéo.
Qua E, v& mot dudng thing song song voi LM, cit MN tai F. Ching minh:
1 1 1

EF KN LM~
HD: Tinh cdc ti s6 E,E
LM KN
Bai 16. Qua mét diém O tuy y & trong tam gidc ABC, v& duong thing song song véi

AB, ciat AC va BC lan luot tai D va E; duong théng song song voi AC, cat AB va BC
lan luot ¢ F va K; dudng thang song song véi BC, cit AB va AC lan lugt & M va N.
Chtng minh:

AF BE CN
—t—+—=1,
AB BC CA

HD: Chimg minh L _KC CN _KE _, em.
AB BC CA BC

(@)
oo
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Bai 17. Qua mot diém O tuy y ¢ trong tam giac ABC, v€ cac duong théng AO, BO,
CO cit BC, CA, AB lan luot tai A’, B', C'. Chting minh: oA OB +0C
AA' BB ccC’

HD: Vé AH L BC, Ol LBC = .
AN AH’ S,. AH | S AA

Scoa _OB" Syop _OC'

Sigc BB Supe CC’

Twong tu: = dpcm.

Bai 18. Trén cac canh BC, CA, AB cua tam gidc ABC, 1ay lan luot cac diém P, Q, R.

Chting minh rang néu cac duong thang AP, BQ, CR dong quy tai O thi P_ —.—=1

(dinh li Ceva).

HD: Qua C va A vé cdc dwong thang song song véi BO, cat dwong thang AP tai E va cdt

PB OB RA _AD QC EC
PC EC' RB OB’ QOA " AD

duwong thang CR tai D. Chitng minh — = dpcm.

Bai 19. Trén cac dudng thiang qua cac canh BC, CA, AB cua tam giac ABC, lay lan
lugt cac diém P, Q, R (khong tring véi dinh nao cua tam giac). Ching minh rang néu

ba diém P, Q, R thing hang thi £5.2C€ RA _ (Ginh 1t Menelaus).
PC QA RB

HD: Goi cdc khodng cdch tir A, B, C dén dwong thang POR la m, n, p.

Taco: LB_n 2C Eﬁ—ﬂ = dpcm.
PC p QA m RB n

Bai 20: Cho ADEG vudng tai D ¢c6 DE=6cm, DG=8cm, dudng cao DH.
a. Chimg minh AGED~ ADEH va DE?=EH.EG.

b. Tinh EG, DH.

c. Phan gic goc DEG cat DG tai K, tinh EK.

HD:

DE

a, AGED— ADEH (g.g) nén — = 22

DE EG

b, Dung Pytago cho tam giac DEG tinh duwoc EG=10cm, Theo a) suy ra : L % ter do tinh

DE
DH=4,8cm.
DK _DE _ 3 A s
Ve T g =g ma ED + EG = 8cmnén ED = 3cm, EG = 5cm. Dung Pytago cho tam

(@)
gidc DEK tinh dwoc EK=v45cm O
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Bai 21: Cho hinh binh hanh MNPQ ¢6 E 1a trung diém PQ, G 1a trong tim AMPQ, F thudc
canh MQ sao cho FG//NM.
QE

a. Tinh ti s6 =—
FG

b. Chirng minh AQGE ~ ANGM va tim ti s6 dong dang

HD:
an QE _ ME 3, £ A
a, FG/IQE nén o = e = 3 (tinh chat trong tam)
, A A _QE _QE _ 1
b, AQGE -~ ANGM (g.9) ti s0 dong dang k—NM = =3

Bai 22: Cho hinh binh hanh ABCD, F thudéc BC Tia AF cit BD va DC ¢ E va G. CMR:
a. ABEF —~ ADEA va ADGE -~ ABAE.

b. AE2=EF.EG.
¢. BE.DG khong thay doi.
HD:

a, ABEF -~ ADEA (g.g) va ADGE -~ ABAE(g.9)
b, Theo @) == = 2= VA~ = - suy ra = = —

EA BE DE EA GE EA
¢, ABEF -~ ADEA nén 3£ =2%. ADGE ~ ABAE nén = =22 suy ra 22 =22 pay

DA DE DE DG DA DG

BF.DG=AD.AB (khéng doi)

Bai 23: Cho AABC nhon ¢6 cac duong cao AD,BE,CF cit nhau tai H.

a. Chung minh AB.AF=AC.AE

b. Chirng minh AAEF -~ AABC.

c. Chimg minh BEF = BCF.

d. Chirng minh EH 14 phan giac DEF ( bang hai cach)

e. Chirng minh BH.BE+CH.CF=BC?.

f. Cho AE=3cm, AB=6cm, AH=5cm: Chirng minh dt(AABC)=4.dt(AAEF); Tinh dt(ABEC);
ké HM//AC Tinh HM.

g. Ching minh : A E_q

FB ' DC EA

HD:

AE,

~  AB
a, AABE - AACF (g..g) nén T (\31
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b, Xét AAEFva AABC c6 % = % va géc A chung nén AAEF -~ AABC (c.g.c)

¢, Vi AAEF — AABC nén AEF = ABC ma AEF + BEF = FCB + ABC nén BEF = BCF.
d, Theo cau b) suy ra: AEF = B; Chitng minh twong tw cdu b) suy ra: ACED —~ ACBA

nén B = CED =>CED = AEF ma CED + DEH = HEF + AEF =90° nén DEH = HEF.
e, ABHD — ABCE (g.g) nén BH.BE=BD.BC.(1) ; ACHD — ACBF nén CH.CF=BC.CD (2).

cong 2 vé ciia (1) va (2) ta dwoc: BH.BE+CH.CF=BC(CD+DB)=B(?

f, Vi AAEF «~ AABC(g.q) theo ti s6 dong dang k = j—g = g = > nén Spagr = 7 Saasc

- Dung Pytago cho AAEB va AEAH tinh duwoc EB=V27 ; EH=4cm. Suy ra Syspp =
AE.EB:2 =2v27.. Vi AABE — AHCE theo ti s6 k== =2 nén Sygyc = 2—2\/27 suy ra

27 o 3 L
EC:2 SAEHcEB:1_6 Tu’ do llnh SACEB'
AF BD CE _ AF BD CE _ AC BA BC _

"FB'DC'EA EA FB DC  AB BC AC

Bai 24: Cho AABC vuéng tai A, duong cao AH, AB=5cm, AC=12cm, Goi D, E 12 hinh chiéu
cua H trén AB,AC.

a. Tinh BC,DE.

b. Chirng minh AACB -~ AADE.

c. Puong vudng goc v6i DE tai D va E cat BC tai M va N, Ching minh M 14 trung diém BH,
N 14 trung diém CH.

d. Chirng minh BN2-CN?=AB?2,

HD:
a, Pytago cho AABC: AB?+AC?=BC2 Thay sé digc BC=13cm

Ta co: EHDA la hinh chir nhat nén AH=ED, ma AH.CB=AB.AC => AH=i—: cm.

A

b, EDA = HAD; HAD + B = C + Bnén HAD = C => EAD =C => AACB - AADE
(9.9)

¢, NEH + HED = NHE + EHA ma EHA = HED nén NEH = NHE => HN = NE(1).

C + CHE = NEH + NEC ma NEH = NHE nén C = NEC => NE = NC (2).

Tir (1)(2) suy ra N la trung diém HC. Chitng minh twong tw M la trung diém HB.

d, BN?-CN?=(BN+CN)(BN-CN)=BC.BH (3)

ma AABC - AHBA(Q.g) nén == = = => AB? = BC. HB(4)

Tir (3)(4) suy ra BN>-CN?*=AB?. dpcm
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Bai 25: Cho AABC vudng tai A, duong cao AH,

a. Ching minh AAHB —~ ACAB.

b. Phan giac BD cit AH tai E, cho AB=12cm, BC=16cm, Tinh ti sb dién tich cua
AEBH/ADBA.

c. Chirng minh EA.DA=EH.DC.

d. Gia sir AABC vudng can tai A, 1dy M 1a trung diém AC, duong thang qua A vudng goc BM
cit BC ¢ F, chtirng minh BF=2FC.

HD:
a,C + B = HAB + B = 90° nén C=HAB => AAHB -~ ACAB(g.0)
b, Dung Pytago cho AABC : AB2+AC2=BC2 => AC=4+/7cm.
C6 AH.BC=AB.AC => AH=3v7cm, ma AH*+HB2=AB2 nén HB= 9cm.
Xét AEBH va ADBA c6 EBH = DBA (phan giac DB) nén AEBH —~ ADBA(q.g) theo ti s6

_BH 9 _3né SAEBH __ 9
BA 12 4 Sappa 16

DA _ BA EH AB . AD _ EH

22 HB (s Kp oA . HB
C, — = —; — = — (tinh chdt phan giac)ma — = — nén — =
DC BC  EA AB AB BC DC EA

hay EA.DA = EH.DC.

Bai 26: Cho hinh chir nhat ABCD ké AH vudéng BD.

a. Chimg minh AAHD ~ ABDC va BC?=DH.DB.

b. Goi S 14 trung diém BH, R 1a trung diém AH. Chtitng minh: SH.BD=SR.DC

¢. Goi T 1a trung diém DC. chimg minh DRST 14 hinh binh hanh.

d. Tinh AST.

Bai 27: Cho AABC vuong A ¢6 goc B=2C, duong cao AD.

a. Ching minh: AADB —~ AABC.

b. Ké phan giac goc B cit AD tai F va cit AC tai E. CMR: AB?=AE.AC.

. Chirng minh: % = Z—i.

d. Cho AB=2BD, Chirng minh : S,z = 3. Sgrc

Bai 28: Cho AABC nhon , M va N 1a trung diém BC va AC. Puong trung truc BC va AC cit
nhau tai O. Qua A ké duong thang // voi OM, qua B ké dudng thing song song v6i ON,
chlng cit nhau tai H. Goi G 1a trong tim AABC.

a. AABH dong dang v6i tam giac nao?
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b. Chirng minh AHAG -~ AOMG.

¢. Chtrng minh H,G,O thing hang.

Bai 29: Cho AABC vudng B, duong cao BK.

a. Chung minh AAKB -~ AABC.

b. Chirng minh AK.BC=AB.BK.

c. Cho AB=15cm, BK=12cm,

- Tinh AK,KC,BC.

- Ké KM vuong AB tai M, KN vudng BC tai N, go1 O 1a giao diém BK va MN, trung tuyén
BQ cta tam giac ABC cat MN tai I. Tinh dién tich ABOI.

Bai 30: Cho AABC nhon, hai dudng cao AK va BH cat nhau tai O.
a. Ching minh AAKC —~ ABHC tir 46 suy ra: CH.CA=CK.CB.

b. Chirng minh ACHK ~ ACBA.

. Cho AOB = 120° va Syapc = 200cm?, Tinh Sycpk -

HD:
¢, AOH = 60° nén HK=1/2AC( canh déi dién véi goc 30°)

ma ACHK —~ ACBA theo k:% = % NEN Syape = 4 Sacux == Sacux = 50cm?2.

Bai 31: Chu vi tam giac ABC can A 1a 80cm, phan gidc goc A va goc B cat nhau tai I, Al cat
BC tai D. Cho % = %‘ Tinh cac canh AABC.

Bai 32: Cho AABC, lay D trén BC sao cho DC=2DB. Qua D ké duong thang //AC cat AB tai

F, qua D ké duong thang //AB cit AC tai E, goi M 1a trung diém AC.
AE

, BF N
a. Sosanh — va —.
AB AC

b. Chirng minh EF//BM.
c. Gia s % = k, Tim k & EF/DC.

Bai 33: Cho AABC va diém D trén canh AB, dudng thing di qua D va song song BC cit AC
tai E va cat duong thang qua C song song v&i AB tai G, BG cat AC tai H, qua H ké duong
thang song song AB cit BC tai 1.

a. CMR: DA.EG=DB.DE

b. HC?>=HE.HA.

~d
o8
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1 1

“ C. m = 4 ¢
IH AB (G
HD:
DE DA DA _,
,— = — = — nén DE.DB=DA.EG.
EG GC DB
HC IC HG EH _,
b, — = —= — = — nén HC*=HA HE.
HA IB  BH HC
GC HG GC AB  GC+AB  GC+AB . AB.BG : y
,—=—=> —=—= = nén GC + AB = chia 2 vé cho CG.AB ta
AB  HB HG HB  HG+HB BG
duoc:
1 1 AB.BG R .~ BG 1
— 4 —= ma BG.IH=HB.GC nén =—
AB  CG  HB.AB.CG HB.CG IH
.1 1 1
Vay IH AB = CG

Bai 34: Cho hinh vuong ABCD va mét diém E bat ki trén BC. Ké Ax vuong AE cat CD tai
F. Trung tuyén Al cua tam gidc AEF cit CD tai K. Qua E ké dudng thang song song AB cit
Al tai G.

a. Ching minh AE=AF.

b. Tt giac EGFK Ia hinh thoi.

c. AFIK dong dang AFCE.

d. EK = BE + DK va chu vi tam giac ECK khong d6i khi E duy chuyén trén BC.

HD:
a, FAD + DAE = 90°; DAE + EAB = 90° => FAD = EAB => AFAD=AEAB(ch-gn) nén
AE=AF.
b, AAEF cdn nén Al la trung triwc FE, Vi GE//FK nén IFK = IEG ( sole)=> AIEG=AIFK nén
GI=IK ma GK vuéng géc FE nén EGFK la hinh thoi.
c, Xét AFIK va AFCE C0: F chung; [ = C = 90°; AFIK déong dang AFCE (g.9).
d, Theo b) ta c6: EK=KF=DK+DF=DK+BE( theo cau a thi DF=BE).
Ta c6: EC+CK+KE=EC+CK+(BE+DK)=DC+BC=2BC khéng doi.

Bai 35: Cho AABC vuodng tai A, AB=8cm, AC=6c¢cm, phan giac AD,
a. Tinh CD va BD.
b. Tir D ké DE va DF lan luot vudng goc v6i AB va AC. Tinh chu vi va dién tich cia AEDF.

HD:

~
N
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a, Dung Pytago: BC?>=AB?+AC? nén BC=10cm, Vi AD la phan giac nén : Z—lg =—=> ==
DB _ CD+DB
8 648

b, ACFD- ACAB nén FD=AB.CD/CB=24/7 cm.
ABED- ABAC nén DE=CA.DB/BC=24/7 cm.
Chu vi : 96/7 cm, dién tich: 576/47 cm?

10 30 40
= —nén CD= —cm; DB= —cm.
14 7 7

Bai 36: Cho AABC c6 AC>AB, phan giac trong AD, Qua C ké Cx sao cho tia CB nam giira
hai tia CA va Cx va BCx = BAD, AD giao Cx tai E.

a. ADCE -~ ADAB.

b. AEBC can.

c. AABD - AAEC tir d6 suy ra: AB.AC=AD?+ BD.DC

HD:
a, Xét ADCE va ADAB c6: DCE = BAD (gt) va EDC = BDA (déi dinh) nén ADCE —
ADAB(g.9)
b, Xét ADEB va ADCA c6: = = == (theo cau a) va EDB = CDA (d6i dinh) nén ADEB

ADCA. Suy ra: EBD = DAC ma DCE = BAD va AD la phéan giac nén EBD = ECD . Vay
AEBC can
¢, Vi ADCE — ADAB nén DEC = DBA nén AABD — AAEC(g.qg)

Co: % = % nén AB.AC=AD.AE=AD(AD+DE)=AD?+AD.DE ma AD.DE=DB.DC suy ra:

AB.AC=AD?+BD.DC.

Bai 37: Cho hinh binh hanh ABCD ¢6 goc A nhon, ké BH, CM, CN, DI lan luot vudng gbc
voi AC, AB, AD, va AC.

a. Chimg minh AH=CI

b. Chirng minh : AB.CM=CN.AD

c. Ttr gidc BIDH 14 hinh gi?

d. AD.AN+AB.AM=AC?

HD:
a, Xét AAHB va ACID c6 AB=CD va BAH = DCI (sole trong) nén AAHB = ACID(ch-gn)
=> AH=CI.

b, Spasc = Saapc Nén = =228 hay AB.CM=AD.CN (dpem)

-~
O1
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¢, Theo cau a, BH=ID va BH//ID ( cung vuéng goc AC) nén BIDH la hinh binh hanh.

d, AAID —~ AANC nén AD.AN=AC.AI (1)

AABH -~ AACM nén AB.AM=AC.AH ma AH=IC nén AB.AM=AC.IC (2).

Ldy (1)+(2) theo vé ta dwgc: AD.AN+AB.AM=AC.AI+AC.IC=AC(AI+IC)=AC? (dpcm).

Bai 38: Cho AABC vuong tai A, duong cao AH chia canh huyén thanh hai doan c6 d6 dai 1a
4va9, goi D vaE lahinh chiéu cua H 1én AB, AC.

a. Tinh AB, AC, DE.

b. Cac dudng vudng goc vai DE tai D va E cit BC tai M va N, Chting minh M 1a trung diém
BH, N 14 trung diém CH.

c. Tinh dién tich DEMN.

HD:

a, AAHC -~ ABAC nén AC?=CH.CB=4.13=52 nén AC=v52cm, Tuong tu:
AB2=HB.BC=9.13=117 nén AB=+117cm. Ta c6 AH=DE( vi AEHD la hinh chit nhdt) ma
AH?=AC?-CH? (pytago) nén AH=6cm hay DE=6cm.

b, MDB = HDE (ciing phu HDM) ma HDE = AHD va AHD = HBD (cung phu DHB) nén
MDB = MBD suy ra DM la dwong trung tuyén ciia ADHB nén M la trung diém BH.

Chitng minh twong tw: N la trung diém HC.

(EN+DM).ED
. :

c, DEMN Ia hinh thang vudng nén: Sppyn = voi EN=CH:2=2cm,

DM=HB:2=4,5cm. DE=6cm . Suy ra Spgyy =19,5cm2.

Bai 39: Cho AABC vuodng tai A, duong cao AH, goi E, F 1a hinh chiéu cua H 1én AB va AC.
a. Ching minh AEFH 14 hinh chit nht.

b. Chirng minh AE.AB=AF.AC.

c. Puong thang qua A va vudng goc véi EF cat BC tai I, Ching minh I 1a trung diém BC.

d. Chting minh rang: Néu dién tich tam giac ABC gép d6i dién tich hinh chit nhat thi tam giac
ABC la tam giac vuéng can.

Bai 40: Cho hinh thang ABCD c6 AB//CD, goc A va D vuong, AB=2cm, AD=CD=8cm,

a. Tinh BC.

b. Goi O 1 trung diém AD, chirng minh ABOC vuéng.

c. Chimg minh AAOB -~ ADOC; AABO -~ AOBC
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Bai 41: Cho AABC déu, goi O 1a trung diém BC. Tai O dung goc xOy=60°, Ox cit AB tai
M, Oy cit AC tai N.

a. ABOM -~ ACNO.

b. BC>=4BM.CN.

c. ABOM -~ AONM va OM la phén giac géc BMN.

d. Chirng minh ON?=CN.MN

Bai 42: Cho AABC vudng tai C( AC<CB) . Ly I bat ki trén AB, trén nira mp bd AB chira C
ké tia Ax va By cung vudng goc AB, dudng vudng goc véi IC qua C cit Ax , By § M va N.
a. Chung minh ACAI -~ ACBN

b. Chirng minh: AB.NC=IN.CB

¢. Chirng minh MIN = 90°,

d. Tim vi tri I dé dién tich tam gidc IMN gap 2 lan dién tich tam gidc ABC.

HD:
a, NBC = CAB ( cung phu voi goc CBA).
NCB = ICA ( ciing phu véi géc ICB ) nén ACAI -~ ACBN (g.9).

CHUONG IV: HINH LANG TRU - HINH CHOP PEU
I. Mé dau vé hinh hec khong gian

1. Pwong thang, mit phing

— Qua ba diém khong thang hang xdc dinh mét va chi mét mat phang.

— Qua hai dwong thang cat nhau xdc dinh mét va chi mgt mat phang.

— Puong thang di qua hai diém phan biét ciia mét mat phang thi mei diém cia dwong
thang dé déu thugc mat phang.
2. Hai dwong thiang song song trong khong gian

— Hai dwong thang a, b goi la song song véi nhau néu ching ciing nam trong mét mat
phang va khéng cé diém chung. K7 hiéu a // b.

— Hai dwong thang phan biét, cang song song véi mét duong thang thit ba thi song
song vai nhau.
Chai y: Hai dwong thang phan biét trong khdng gian cé thé:

—Catnhau —Songsong — Chéo nhau (khdng ciing nam trong mgét mat phang)

\l
\l
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3. Pwong thing song song véi mit phang

— Mét dwong thang a goi la song song véi mét mat phang (P) néu dwong thang dé
khoéng nam trong mat phang (P) va song song Véi mét dwong thang b nam trong mat
phang.

Ki hieu a /i (P).

— Néu mét dwong thang song song véi mét mat phang thi ching khéng cé diém chung.
4. Hai mit phing song song

— Néu mat phang (Q) chira hai dwrong thang cdt nhau, ciing song song véi mat phang
(P) thi mdt phang (Q) song song véi mat phang (P). K7 hiéu (Q) // (P).

— Hai mat phang song song véi nhau thi khéng cé diém chung.

— Hai mdt phang phan biét c6 mér diém chung thi chiing cé chung mér dwong thang di
qua diém chung dé (dwong thang chung dé 1a giao tuyén cia hai mat phang).
5. Pwong thang vubng géc véi mit phang

— Duong thang a goi la vudng géc véi mdat phang (P) néu dwong thang a vudng géc
Vi hai dirong thang cat nhau nam trong mat phang (P). Ki hiéu a £ (P).

— Néu mét dwong thang a vudng géc véi mat phang (P) tai diém A thi né vubng géc
Véi moi dwong thang nam trong (P) va di qua diém A.
6. Hai mit phang vuéng géc

— Mat phang (Q) goi la vudng gdéc véi mét phang (P) néu mat phang (Q) chita duwong
thang vudng géc véi mat phang (P). Ki hiéu (Q) L (P).

Il. Hinh hgp chir nhat - Hinh lap phwong

e Hinh hép chiz nhdt cé: 6 mdr déu la hinh chiz nhdz, 8 dinh, 12 canh.
e Hinh Idp phwong la hinh hép chir nhdt cé 6 mdr déu la hinh vudng.
o Thé tich hinh hgp chi nhdt c6 ba kich thuéc a, b, ¢ la: |V = abd,

e Thé tich hinh Idp phuong canh a la: [V = l

I11. Hinh lang tru dirng
e Hinh lang tru dung co:
— Hai déy | hai da giac bang nhau va nam trén hai mat phang song song.
— Cdc canh bén song song, bang nhau va vudng géc véi hai mdat phang ddy. B¢ dai
canh bén 14 chiéu cao cua hinh lang tru dimg.

— Cdc mdt bén la nhitng hinh chéz nhdt va vudng géc véi hai mat phang day.



HavaMikrh
— Hinh hgp chiz nhdt, hinh lap phwong la nhitng hinh lang tru ding.
— Hinh lang tru ding co day la hinh binh hanh 1a hinh hgp dung.

e Di¢n tich - Thé tich

— Dién tich xung quanh cua hinh ling tru dimg bang chu vi ddy nhan véi chiéu cao:

See =2Ph|  (p: nita chu vi ddy, h: chiéu cao)

— Dién tich toan phan cua hink ldng tru dirng bang tong dién tich xung quanh va dién
tich hai day.

Sy =Sy, 128 (S: dién tich day)

— Thé tich cua hinh lang tru ding bang dién tich day nhan véi chiéu cao:

(S: dién tich day, h: chiéu cao)

IVV. Hinh chép - Hinh chép cut

e Hinh chop co:

— Day la mét da giac, cac mat bén la nhieng tam gidac co chung mér dinh.

— Purong thang di qua dinh va vudng géc véi mdat phang day goi la dwong cao.
e Hinh chép d@éu la hinh chép cé day la mét da gide déu, cac mat bén la nhiing tam gidc
can bang nhau ¢ chung dinh.

— Chdn dwong cao cua hinh chép déu tring véi tam cia dwong tron di qua cdc dinh
cua mat day.

— Purong cao Vé tir dinh ciia mai mat bén cua hinh chép déu 1a trung dogn cia hinh
chép do.
e Hinh chép cut déu la phan hinh chép déu nam giza mat phang day cua hinh chép va
mdt phang song song vdi ddy va cat hinh chap.

— M4i mat bén cia hinh chép cut déu la mét hinh thang can.
e Di¢n tich - Thé tich:

— Dién tich xung quanh cuza hinh chép déu bang tich cia nita chu vi ddy véi trung

doan:.

Sy =pd (p: Nika chu vi day, d: trung doan)

— Dién tich toan phan cua hinh chép bang tong cua dién tich xung quanh va dién tich

day:

Sip =S, TS| (S: dién tich day)

FGA
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— Thé tich cia hinh chép bang mét phan ba cua dién tich ddy nhan véi chiéu cao:

1 .
4 =§S-h (S: dién tich day, h: chiéu cao)

* Puwong tron di qua tat ca Cdc dinh cua mét da gidc 14 dwong tron ngoai tiép da gidc
do.

Dang 1: Chitng minh tinh chat song song - vudng géc

Bai 42. Cho tam gidc ABC va diém S khong thuéc mp(ABC). Néi S véi A, B, C. Goi
M, N, P, Q lan luot 12 trung diém cua AB, BC, SC, SA.
a) Chtirng minh MQ // mp(SBC) va NP // mp(SAB).
b) Chiing minh tr giac MNPQ la hinh binh hanh.
Bai 43. Cho hinh thang vuéng ABCD, B = ¢ = 90° va AD khong song song v&i BC.
Trén duong thang vudng goc véi mp(ABCD) tai B, lay diém S va ndi S véi A, C, D.
a) Chirng minh AB L mp(SBC).
b) Chirng minh mp(SBC) L mp(ABCD).
¢) Tim giao tuyén cua hai mat phang (SBC) va (SAD).

Bai 44. Cho hinh vudng ABCD, O Ia giao diém hai duong chéo AC va BD. Trén dudng
thang vudng goc véi mp(ABCD) tai O, 1y diém S va ndi S v6i A, B, C, D.
a) Chirng minh mp(SAC) L mp(SBD).
b) Goi M, N, P, Q lan luot Ia trung diém cua SA, SB, SC, SD. Chirng minh mp(MNPQ)
/I mp(ABCD).
¢) T giac MNPQ 14 hinh gi? Tinh dién tich cta tir giac khi biét AB = a.

HD: ¢) MNPQ I hinh vuong; S,,ys, = iaz.

Bai 45. Cho hinh hop chir nhat ABCD.EFGH.
a) Puong thang BF vudng goc v6i nhitng mit phang nao?
b) Chirng minh mp(AEHD) 1L mp(CGHD).
c¢) Goi M, P theo thtr tu 1a trung diém cua AE, CG. Chung minh MP // AC.
d) Goi N, Q theo thur ty 1a trung diém cua BF, DH. Chimng té M, N, P, Q cung nam trén

mot mit phang va mp(MNPQ) song song voi nhitng mit phang nao?

S
Dang 2: Tinh dién tich - thé tich —
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Bai 1. Cho hinh hdp chir nhat ABCD.A'B'C'D’ c6 AB =12cm, AD = 16cm, AA' = 25cm.
a) Chting minh ACC'A’, BDD'B' 1a cac hinh chit nhat.
b) Chirmg minh BD'> = AB> + AD* + AA™.
c¢) Tinh thé tich ctia hinh hop chir nhat ABCD.A'B'C'D’.

Bai 2. Mot cai thung hinh 1ap phuong, canh 7dm, c6 chira nude véi do sau cia nudce la 4dm.
Nguoi ta tha 25 vién gach c6 chiéu dai 2dm, chiéu rong 1dm va chiéu cao 0,5dm vao
thung. Hoi nudc trong thung dang 1én cach mién thung bao nhiém dm? (gia thiét toan

bd gach déu ngap trong nudc va gach khong tham nudc).

HD.: Nuoc dang lén cach miéng thung la 2,49dm.

Bai 3. Cho hinh ling try ding ABC.A'B'C’ ¢6 day 1a tam giac déu canh a. M 1a trung diém
canh BC va A'MA = 60.
a) Tinh d0 dai doan thang AA’.

b) Tinh dién tich xung quanh, dién tich toan phan va thé tich cta hinh lang tru.

2
HD: a) AA’:%a b) S 9 -9+ J_)— V_3*5 3

xq s tp

Bai 4. Cho hinh ling tru dimg ABCD.A'B'C'D’ ¢6 ddy ABCD la hinh thoi canh a va DAB =
60, AA' = a.
a) Chirng minh mp(A'BD) // mp(CB'D’).
b) Chirng minh mp(ACCA’) L mp(BDD'B’).

¢) Tinh dién tich toan phan va thé tich cua hinh ling tru.

vb

HD:¢) S, =@ +3)a%

Bai 5. Cho hinh ling tru ding ABC.A’B'C’ ¢6 day 1a tam giac déu, AA’ = 5¢cm va BAB' =

45. Tinh dién tich xung quanh va thé tich cua ling tru.

1253

HD: S, :750m2; V="
q 4

Bai 6. Cho hinh hop chir nhat ABCD.A'B'C'D’ ¢6 canh AB =a, AD = b. M va N lan luot 1a
hai diém trén canh AB, BC. Mit phéng (MDD') cat A'B’ tai M, mit phéng (NDD") cat

B'C’ tai N'. Cac mat phang do6 chia hinh hgp thanh ba phan c6 thé tich bang nhau. RN
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a) Tinh AM, CN theo a, b.
b) Tinh ti s6 thé tich hai hinh ling tru déng DMN.D'M’'N’ va BMN.B'M'N".

HD:
2a 2 , v g Ay 1 A ur
a) AM =?;CN =§b. Swr dung gia thiét thé tich.

V ’ r ’
b) ~DMN.DMN' _ 5
BMN.B'M'N’

Bai 7. Cho hinh chép tir gidc déu S.ABCD c6 canh bén bang 25cm, ddy 1a hinh vudng co
canh 30cm.
a) Tinh d6 dai duong cao, dién tich toan phan va thé tich cta hinh chop.
b) Goi O 1a tAm cua dudng tron ngoai tiép hinh vuéng, O’ 1a trung diém cta SO. Cit hinh
chop bai mot miat phang di qua O’ va song song voi mp(ABCD) ta dugc hinh chép cut
ABCD.A'B'C'D’. Tinh dién tich xung quanh va thé tich hinh chép cut.

HD:

a) SO =5v43cm; 5, =2100cm?; V =15003/43cm’

b) § = 900cm>; V = @cnf
Xq 2

Bai 8. Cho hinh chép déu S.ABC. Goi O la tdm dudng tron ngoai tiép tam gidc ABC, ban
kinhR=0A= 2\/§cm vaM, N, P lan luot 12 trung diém cua cac canh AB, BC, CA.
a) Chirng minh SMO = SNO = SPO.
b) Tinh dién tich xung quanh va thé tich ctia hinh chép, biét SMO = 60.

Bai 9. Cho hinh 1ap phuong ABCD.A’B'C'D’ canh a. Goi S 1a giao diém hai duong chéo A'C’
vaB'D'.
a) Chimg minh rang hinh chép S.ABCD 1a hinh chép déu.
b) Tinh ti sé thé tich ctia hinh chdép S.ABCD 13 hinh 1ap phuong.

HD: b) VS.ABCD — l .
ABCD.ABCD S
Bai 10. Cho hinh chép luc giac déu S.MNOPQR. H 1a tdim duong tron ngoai tiép luc

gidc day va ¢ ban kinh R = HM = 12¢m, chiéu cdo SH = 35cm.
a) Tinh dién tich dy va thé tich ctia hinh chép.
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“ b) Tinh d6 dai canh bén SM va dién tich toan phan cua hinh chop.

HD:

8) Synopor =ON108cm*; V =707108¢m’

b) SM =37cm;S, =36+1333 +6+/108 (cm?)
ip

Bai 11. Cho hinh chop cut déu ABC.A'B'C’ ¢6 cic canh AB=2a, A'B' = a, duong cao
clia mit bén bang a.
a) Tinh dién tich xung quanh ctia hinh choép cut.

b) Tinh canh bén, chiéu cao va thé tich cta hinh chop cut.

HD:

9a*
S

a\/g a [17 6 3

b) AA':T’ 00'25 3 VABC.A’B'C'Zga '

Bai 12. Cho hinh hop dimg ABCD.A'B'C'D’, day ABCD 1a hinh vudng canh a. Goi S
la giao diém hai duong chéo A'C' vaB'D’, M, N, P, Q lan luot 1a trung diém cuia cac
canh AB, BC, CD, DA.

a) Chirmg minh hinh chép S.MNPQ 14 hinh chép déu.
b) Tinh ti s6 thé tich cta hinh chop déu S.MNPQ va hinh hop dimg.

HD:b) -1
v 6

Bai 13. Cho hinh chép tir gidc déu S.ABCD c6 canh day 1a 8cm, chiéu cao 10cm.
a) Tinh dién tich toan phan cua hinh chop.

b) Tinh thé tich cta hinh chop.

640

HD:a) s, =16v116(cm?).S,, =16v116 +64(cm?) b) V:T(cm3).

BAI TAP ON CHUONG IV

Bai 1. Cho hinh ling tru dimg ABCD.A'B'C'D’, ddy ABCD 1a hinh thang vuéng c6 A = D =
90, AB =BC = AA' = 4cm, € = 60.
a) Chirng minh mp(ABB’A") L mp(ADD'A’).

b) Tinh dién tich toan phan, thé tich cta hinh lang try ding.
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HD:

b) S, ~34,92(cm*), V ~69,20(cm’) .

Bai 2. Cho hinh hop chir nhat ABCD.A'B'C'D’.
a) Ttr giac AA’C'C la hinh gi?
b) Goi O 1a giao diém ciia AC’ va A'C. Ching minh ba diém B, O, D’ thang hang.
c¢) Tinh thé tich cta hinh hop, biét AD = 4cm, AB = 3c¢cm, BD’ = 13cm.

HD:
a) AACC la hinh chir nhdt
b) O la trung diém ciia BD’

C) V=144(cm’).

Bai 3. Cho hinh chép déu S.ABC, day la tam giac déu c6 canh bang 4cm. Goi H 1a tam cia
duong tron ngoai tiép tam giac ABC.
a) Chimg minh SAH = SBH = SCH.
b) Tinh thé tich cta hinh chop, biét SAH=45.

HD:

b) V ~5,33(cm?).

Bai 4. Cho hinh lang tru dimg ABCD.A’B'C’'D’ ¢6 day la hinh thoi canh 6cm, goc ABD =
60. Goi M, N lan lugt 1a trung diém cac canh AA’, CC'.
a) Tt giac B'MDN la hinh gi?
b) Khi tir gidc B'MDN 1a hinh vudng, tinh thé tich cta hinh lang tru.

HD:
a) BMDN la hinh thoi

b) V ~264,72(cm)

Bai 5. Cho hinh hop chlt nhat ABCD.A'B'C'D’ c6 day ABCD la hinh vuong, AB = 20cm,
AA’' =19,4cm.
a) Chirng minh céc tor gidc ABC'D’, CDA'B’ 1a nhitng hinh chir nhat.
b) Tinh thé tich va dién tich toan phan cua hinh hop.
¢) Goi S 1a giao diém cua hai dudng chéo A’C’ va B'D’. Chimg minh S.ABCD Ia hinh
chop déu.\
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d) Tinh d¢ dai canh bén SA, dién tich toan phan va thé tich hinh chop.

HD:

b) S, =2352(cm®),V =7760(cm’)

d) SA=24(cm).S,, = 1272(cm?),V =2586,7(cm’)
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