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BAI 12: HINH VUONG
I. TOM TAT LY THUYET

1. Pinh nghia: Hinh vudng 1a t gidc ¢ bén goc vudng va bdn canh bang nhau

A ' B

D | C

A=B=C=D

OABCD la hinh vudng <
AB =BC =CD = DA

Nhan xét: Tir dinh nghia hinh vudng ta suy ra
Hinh vudng 1a hinh chit nhat c6 bén canh bang nhau
Hinh vudng la hinh thoi cé 4 géc vudng
= Hinh vuéng vtra Ia hinh chir nhat vira 1a hinh thoi
2. Tinh chat: Hinh vuéng c6 tat ca céc tinh chat cua hinh binh thoi va hinh chir nhat
Tinh chit vé canh:
+) C6 bbn canh bang nhau
+) Céc canh ddi song song
Tinh chit vé gc: Bén goc bang nhau
Tinh chit vé duong chéo:
+) Hai duong chéo bang nhau
+) Hai duong chéo cat nhau tai trung diém caa mdi duong
+) Hai duong chéo vudng géc vai nhau

+)Hai duong chéo la cac duong phén giac cua cac géc ¢ dinh caa hinh thoi
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3. DAu hiéu nhan biét
Hinh chir nhat c6 hai canh ké bang nhau I hinh vuéng
Hinh chir nhat c6 hai duong chéo vudng gbc véi nhau la hinh vudng
Hinh chir nhat c6 1 duong chéo la duong phan giac cia mot goc la hinh vuéng
Hinh thoi c6 mét goc vubng la hinh vudng
Hinh thoi ¢6 hai duong chéo bang nhau la hinh vuéng
4. Nhan xét: Mot tr giac vira 1a hinh chit nhat vira la hinh thoi thi ti giac d6 1a hinh vudng
5. Tinh chat d6i xing cta hinh vudng
Hinh vudng c6 1 tam doi xang 1a giao diém cua hai duong chéo
Hinh vuéng c6 bon chuc dbi xang:
+) 2 duong chéo cua hinh vudng
+) 2 duong thang ndi trung diém céc canh dbi dién caa hinh vudng
Il. CAC DANG BAI TAP
Dang 1: Ching minh 1 t& giac la hinh vuéng
Phwong phap giai: Van dung cac dau hiéu nhan biét & chitng minh 1t giac 1a hinh vudng
Bai 1: . Cho hinh vuéng ABCD. Trén canh AB, BC, CD, DA, lan luot lay cac diém E, F, G, H sao

cho AE = BF = CG = DH. Chung minh EFGH 1a hinh vuong.

HD:
A E B
F
H
D G C

D& thdy AH = BE = CF = DG. Tir d6 suy ra:
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AAEH = ABFE = ACGF = ADHG (c-g-c).

Do d6 EH = FE = GF = HG (1).
Mit khéc, vi AAEH = ABFE = BEF = AHE

Suy ra AEH + BEF =90° = FEH =90°(2).
Tu (1), (2) suy ra EFGH la hinh vuéng.

Bai 2:. Cho hinh chir nhat ABCD c6 AB = 2AD. Goi E, F theo thir tu 1a trung diém cua AB, CD.

Goi M la giao diém cta AF va DE, N 1a giao diém cta BF va CE.
a) Tu giac ADFE 1a hinh gi? Vi sao?
b) T giac EMFN la hinh gi? Vi sao?
HD:
a)E, F 1an luot 1a trung diém cta AB, CD nén ta c6 EF // AD // BC,

Do d6 d& thiy ADFE 1a hinh chir nhat.
Mit khac AD = AE = %AB. Vay ADFE 14 hinh vuéng.

b) Chirng minh tuong tu cau a, ta c6 BCFE cling la hinh vuong.

Do do6 hai tam giac MEF va NEF 1a hai tam giac vuong can tai M, N.

Twr d6 suy ra EMFN 1a hinh vudng.
Bai 3:Cho tam giac ABC vudng tai A. Phan giéc trong AD cua géc A (D - BC). Vé DF - AC,
DE - AB. Chung minh ta giac AEDF la hinh vuong.
HD:

AEDF Ia hinh chir nhat ma AD la phan giac goc A nén AEDF la hinh vuong.
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Bai 4: Cho hinh vudng ABCD. Trén cé4c canh AB, BC, CD, DA lan luot lay cac diém E, F, G, H
sao cho AE = BF = CG = DH. Chung minh tir gidc EFGH Ia hinh vuéng.

HD:

ABEF=ACFG ( 2cgv) nén EF=FG va BEF = CFG

Ma BEF+CFG =90° nén BFE+CFG =90° hay EFG =90°.
Bai 5: Cho tam giac ABC vudng tai A, M 1a mot diém thuoc canh BC. Qua M vé cac dudng thang
song song va&i AB va AC, ching cat cac canh AB, AC theo thir tu tai E va F.

a) Tt gidc AFME la hinh gi?

b) Xac dinh vi tri diém M trén canh BC dé ta gidc AFME Ia hinh vuéng.

HD:

a) AFME la hinh chir nhat.

b) Vi AFME 1a hen, &é AFME la hinh vudng thi AM phai 1a phan giac goc A .

Vay M la chan duong phén giac ké tir dinh A.
Bai 6: Cho hinh chit nhat ABCD c6 AB = 2AD. Goi E, F theo thir ty 13 trung diém caa AB, CD.
Goi M la giao diém cua AF va DE, N 1a giao diém cta BF va CE.

a) Tu giac ADFE la hinh gi?

b) T gidc EMFN la 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 vuong.
Bai 7: Cho tam giac ABC. Dung ra phia ngoai tam giac cac hinh vuéng ABC’D va ACEF. Goi Q,
N lan Iuot 1a giao diém cac duong chéo cia ABC’D va ACEF; M, P lan luot 13 trung diém BC va
DF. Ching minh rang t giac MNPQ 1a hinh vuéng.
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HD:

AABF=AADC (c.g.c) nén DC=BF va DC vubng géc BF (1)
MN, QP la duong trung binh cia ABFC va ABFD

Nén QP//MN//BF va 2QP=2MN=BF (2)

MQ, BN 1a duong trung binh cia ABDC va AFDC

Nén QM//PN//DC va 2QM=2PN=DC (3)

Tur (1)(2)(3) suy ra PNMQ la hinh vuéng.

Bai 8:Cho hinh vuéng DEBC. Trén canh CD lay diém A, trén tia d6i cua tia DC lay diém K, trén
tia d6i cua tia ED lay diém M sao cho CA = DK = EM. V& hinh vuéng DKIH (H thudc DE).
Chtng minh rang tt giac ABMI 1a hinh vuéng

HD:

Ta co: AABC =ABEM = AHIM = AAKI = Al =MI = AB=BM

AACB = ABEM = ABC = EBM = ABE + EBM =90° = 0ABMI

La hinh vudng ( dau hiéu nhan biét)

Bai 9: Cho tam giac ABC vubng tai A. Trén canh AB, AC theo thir tu lay cac diém D va E sao cho
BD = CE. Goi M, N, P, Q theo thir tu 13 trung diém cua DE, EB, BC, CD. Chitng minh rang ti
gidc MNPQ Ia hinh vuéng
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HD:

Tam;MNzPQzNPzMQ:%EC=%BD®

{MNNAB
— MN L MQ(AB L AC)(2)

MQ// AC
Tu (1)(2) = OMNPQ 1a hinh vubng

Bai 10: Cho tam giac ABC. Dung Vvé phia ngoai tam giac cac hinh vuéng ABDE va ACFG. Goi Q,
N lan luot 13 giao diém cac duong chéo cua hinh vudng ABDE va hinh vudng ACFG. Goi M, P lan
luot 13 trung diém BC va EG. Chirng minh rang t&r gidc MNPQ 1a hinh vuéng

HD:
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QM =PN :%EC,QM /IPN /| EC

Ta co: 1 (@)
QP =MN =EBG,QP//MN /1 BG

AAEC = AABG(cgc) = EC =BG(2)
Tir (1)(2) = QM =PN =QP = MN = OMNPQ I hinh thoi ( ddu hiéu nhan biét )
Goi I 1a giao diém cua EC va BG,
Ta c6: 1ICG +1GC = ACG + ACE + IGC = ACG + AGB + IGC
(Do ACE, AGB Ia cip goc twong uéng cua hai tam giac bang nhau )
ICG +1GC = ACG + ACE + IGC = ACG + AGB + IGC = ACG + AGC =90° = EC L BG(4)
T (1)(4)= QM L QP = OMNPQ Ia hinh vudng ( hinh thoi c6 1 géc vudng la hinh vuéng )

Bai 11: Cho hinh thang ABCD, coé: A=D =90°,CD =2AB =2AD. Goi H Ia hinh chiéu caa D 1én
AC. M, N, P lan lugt 13 trung diém caa CD, HC, HD
a) Chirng minh tir giac ABMD la hinh vuéng, tam giac BDC vuéng can

b). Chang minh tir giac DMNP la hinh binh hanh

c). AQ LDP
A B
H
\p
Q
D M C

HD:

1 , ,
a) Taco: AB//DM, AB = > DC =DM = 0ABMD |3 hinh binh hanh ( dau hiéu nhan biét)
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Lai c6: AB = AD = CABMD Ia hinh thoi
Ma A=90° = 0ABMD Ia hinh vudng.
Xét ABCD, c6 BM =DM = % DC = ABDC vudng can (BDC =45°)
b). Xét ADHC,
Co: PQ/IDM, PQ =%DM = ODMPQ 2 hinh binh hanh

c). PQ//DM,DM L AD = PQ L AD.
Ta c6 tam giac ADP ¢6 Q la tryc tam = AQ L DP

Bai 12:. Cho tir giac ABCD ¢6 ADC + BCD =90°va AD=BC. Goi M, N, P, Q lan luot 1a trung

diém cua AB, AC, CD, BD. Chimng minh rang tir giac MNPQ 13 hinh vudng.

HD:
A MB
il
C
D P

Trong tam gidc ABC, MN la duong trung binh nén MN = % BC.

Lap luan tuong tu, ta c6 PQ = % BC, MQ = % AD, NP = % AD.

Theo gia thiét, AD = BC suy ra MN = QP = MQ = NP. Vay MNPQ 14 hinh thoi (1).

Mat khac ta co:

DPQ = DCB, NPC = ADC (gbc dong vi).

https://tuikhon.edu.vn Website Tai ligu word chudn c6 1o gigi-PT:0985029569




https://tuhoctoan.edu.vn

Theo gia thiét DCB + ADC =90°,
Suy ra DPQ + NPC =90°.

Do vay ta duoc goc QPN =90° (2).

Tu (1) va (2) cho ta MNPQ 1a hinh vudng.
Bai 13:. Cho tam giac ABC nhon c6 A =45°, duong cao AH. Goi D 1a diém d6i xtung cua H qua
AB, E 1a diém d6i xtmg ctia H qua AC, K 1a giao diém ctia DB va EC.

a) Chirng minh t&r giac ADKE la hinh vudng.

b) AABC c6 thém diéu kién gi thi A, H, K thang hang.

HD:

a) Vi tam giac ABC nhon nén H thudc canh BC.
ViD va E lan luot 1a diém d6i xtmg ctia H qua AB, AC nén ta co:
BAH =BAD; CAH=CAE.

Do d6 : DAE:2(BAH +CAH):ZBAC:90°-

Mat khac ADB=AHB=90°, AEC=AHC=90°.
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T giac ADKE c¢6 ba goc vuong nén ADKE 1a hinh chit nhat.

Lai c6 AD = AE = AH.

Vay ADKE Ia hinh vuong.

b) Vi ADKE la hinh vuéng nén AK la duong phan giac cia goc BAC.
A, H, K thang hanh khi va chi khi AH 1a dudng phan giac goc BAC, hay DAH = EAH.

Theo trén, BAH = BAD; CAH =CAE, do d6 BAH=CAH.

Nhu vdy A, H, K thang hang khi AH 1 dudng phan giac BAC
Hay tam giac ABC can tai A.
Bai 14: Cho hinh binh hanh ABCD. Bén ngoai hinh binh hanh dung cac hinh vudéng ABEF,
BCGH, CDIJ, ADKL. Goi M, N, P, Q lan luot 1a tdm cua 4 hinh vuong d6. Ching minh réng
MNPQ la hinh vuéng.

HD:

L K
D& dang nhdn thiy CP =BM = AM =DP va CN=BN=AQ=DQ (1)
Trong binh hanh ABCD, dat BAD = BCD = x
Taco: PCN = PCD + DCB + BCN = 45° + x + 45° = x+90°.
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Chung minh tuong tu, ta dugc:
PCN = MBN = MAQ = PDQ = x +90°(2).
Tu (1) va (2) ta co: APCN = AMBN = AMAQ = APDQ
Suy ra PN = MN = MQ = PQ, hay t&r giac MNPQ 1a hinh thoi.

., |BMN = AMQ 0 0
Lai co: = BMN + BMQ =90" = NMQ =90".

BMQ + AMQ = 90°

Vay MNPQ la hinh vuong.
Bai 15: Cho hinh vudéng ABCD. Trén cac canh AB, BC, CD lan luot léy cac diém M, N, P sao cho
AM = BN = CP. Qua N v& mot dudng thing vudng goc voi MP cit AD tai Q. Chirng minh rang tir
giac MNPQ Ia hinh vuéng.
HD:

Tim céch giai

Tir gia thiét ta nghi dén viéc ching minh cac tam giac bang nhau dé suy ra bén canh cia tir
giac MNPQ bing nhau, ta dugc ttr gidc nay 1a hinh thoi.

Sau d6 chirmg minh hai dudng chéo bang nhau dé duoc hinh vuéng.

Trinh bay 101 gidi

Vé ME L CD, NF L AD.

Goi O 1a giao diém cua ME va NF.
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Taco AB=BC=CD=DAmaAM=BN =CPnén BM =CN =DP.
D@ thy tir gi\c AMOF 13 hinh vudng.
AEMP va AFNQ co:
E =F=90°; ME = NF (bang canh hinh vuéng);
EMP =FNQ (hai goc c6 canh tuong trmg vuodng goc)
= AEMP = AFNQ (g.c.g) = MP = NQ va EP = FQ.
Tac6 DE = AM = AF = DP = AQ do d6 DQ = CP.
Céc tam giac BNM, CPN, DQP va AMQ bang nhau suy ra MN = NP = PQ = QM.
Do d6 tir gidc MNPQ 12 hinh thoi.
Hinh thoi nay c6 hai dudng chéo bang nhau nén 1a hinh vuong.
Dang 2: Van dung tinh chat cia hinh vudng dé chitng minh céc tinh chat hinh hec
Céch giai: Van dung dinh nghia va cac tinh chat vé canh, goc, dudng chéo cua hinh vuéng.

Bai 1:. Cho hinh vuéng ABCD. Goi E, F 14n luot trén canh AB, AD sao cho AE = DF. Chung

minh rang DE = CF va DE L CF.

HD:
A ) E B
T
F o
1 I
D C

Goi I 1a giao diém cua DE va CF.
Xeét hai tam giac ADE va DCF co:
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AD = DC (vi ABCD la hinh vuong).
EAD = FDC = 90°.
AE = DF (theo gia thiét)
Vay hai tam giac ADE va DCF bang nhau, khi d6 ta c6:
DE = CF va ADE = DCF.
Mit khac DCF + DFC =90°, suy ra ADE + DFC =90° = DIF = 90°. Vay DE L CF.
Bai 2: Cho hinh chir nhat ABCD. Trén tia d6i cua tia CB va DA l4y lan luot hai diém E va F sao

cho CE = DF = CD. Trén tia d6i ctia tia CD ldy diém H sao cho CH = CB. Chtng minh AE vudng

gbc voi FH.
HD: A B
D K C H
F E
Tt giac CDFE c6 DF = CE =CD, DF// CE, D=90°

nén CDFE la hinh vuéng.
Tacd: AF=HD, HDF = AFE =90°, FE =DF.
Do vay AAFE = AHDF = EAF=FHD.
Goi K 1a giao diém cua AE va CD.
AKD =HKE, AKD +FAE =90°
— HKE + FAE =90°

Ma EAF =FHD nén HKE +FHD =90°.
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Vay AE vuong goc HF.

Bai 3: Cho hinh vudng ABCD. Trén canh cac AD, DC lan luot iy cac diém E, F sao cho AE =
DF. Goi M, N lan luot 1a trung diém cua EF, BF.

a) Chtrng minh cac tam giac ADF va BAE bing nhau.

b) Chirng minh MN vudng géc véi AF.

HD:

a, AADF=ABAE (2cgv)
b, EBA=FAD ma EBA +AEB =90°

Nén FAD+AEB=90° suy ra EB vudng goc AF.(1)

Vi MN la duong trung binh cua tam giac FEB nén MN//EM (2).

Tur (1)(2) suy ra: MN vudng goc AF.
Bai 4: Cho hinh vuéng ABCD. Trén tia d6i cua tia BA lay diém E, trén tia d6i cua tia CB ldy diém
F sao cho AE = CF.

a) Chung minh tam giac EDF vu6ng can.

b) Goi I 1a trung diém cua EF. Chitng minh Bl = DI.

¢) Goi O 1a giao diém cuia hai duong chéo AC va BD. Ching minh O, C, | 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) Bl = DI = EF:2 ( tinh chat trung tuyén tam giac vudng).
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c) Ta co: OC vudng goc DB (1),

ABDI cén tai I nén 10 vudng goc OB (2).

Tur (1)(2) suy ra O,C,1 thang hang.
Bai 5: Cho tam gidc ABC, dung ra phia ngoai tam giac cac hinh vuéng ABC’D va ACEF. V¢
duong cao AH kéo dai HA gip DF tai I. Chirng minh rang DI = IF.
HD:

Dung hinh binh hanh AFGD.

Xet AGDA va ACAB ¢ :

AC=AF=DG; AB=DA,
GDA=CAB (cung bu véi géc DAF )

Nén AGDA = ACAB (c.g.c)

Suy ra DAG =ABC ( hai goc twong tng )

Ma ABC +HAB =90°

Nén DAG +HAB=90°

Hay G, A, H thang hang, ma AFGD la hinh binh hanh nén AG cit DF tai trung diém | cua
DF.
Bai 6: Cho hinh binh hanh ABCD. V& vé phia ngoai hinh binh hanh, hai hinh vuéng ABEF va
ADGH. Chang minh:

a) AC=FHVaAC - FH.

b) Tam giac CEG la tam giac vubng can.
HD:

a, Xet AAFH va ABAC co:

HA=BC; AF=AB; B=HAF (cung bu véi goc DAB )

Nén AAFH = ABAC (c.g.c) nén HF=AC.
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Kéo dai AC giao HF tai P.

Taco: PHA=BCA (cmt);

CAD=BCA (sole trong)

Suy ra CAD =PHA

Ma HAD=90° nén PAH-+PHA=90° hay HPA =90°.

b) AGDC=ACBE nén GC=CE.

ECG=ECB+BCG.

Ma ECB=CGD nén ECB+BCG=CGD+BCG=90° (Vi CD vudng goc AD ma AD//BC

nén GD vubng géc BC).
Bai 7: Cho doan thang AB va diém M thudc doan thang d6. V& vé mét phia caa AB, cac hinh
vuong AMCD, BMEF.

a) Chang minh AE vudng goc véi BC.

b) Goi H 1a giao diém cua AE va BC. Ching minh ba diém D, H, F thang hang.

¢) Ching minh duong thang DF ludn di qua mot diém cd dinh khi M di chuyén trén doan
thang c6 dinh AB.
HD:

¢) DF diqua K (K=AF - AC).
Bai 8: Cho hinh vuéng ABCD. Trén canh CD lay diém M. Tia phan giac cua goc AB5 cat AD ¢ I
Chuang minh rang: Bl <2 MI.
HD:

Trén tia d6i cua tia CD lay diém J sao cho CJ = Al.
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Qua M vé duong thang song song véi BI cit BJ tai N
Tam gidc vudng ABI = Tam giac vuéng CBJ => Bl = BJ
Mt khac dé cm BI vudng géc BJ => MN vubdng goc BJ
MBJ =90° — MBI = 90° — ABI =90° —CBJ = MJB
=> tam gi4c MBJ can tai M => N Ia trung diém cua BJ
Taco Ml = BN =BJ/2 =BI/2 (vi BIMN la hinh thang vudng tai B va N)
Hay Bl =2MI (dpcm)
Bai 9: Cho hinh vudng ABCD. Léy diém E thudc duong chéo AC. Ké EF L AD, EG L CD.
a) Chtrng minh rang: EB = FG va EB L FG.
b) Chitng minh rang: Céac duong thang BE, AG, CF dong quy.
HD:
a)AEBD cén 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 10: Cho tam gidc ABC. Vé ra phia ngoai tam gidc ABC, cac hinh vuéng ABDE va ACFG. V¢
hinh binh hanh EAGH. Chtrng minh rang:
a) AH =BC va AH L BC.
b) Cac duong thang HA, BF, CD dong quy.
HD:

a)Xét AHEA va ACAB ¢0 :
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AC=AG=EH; AB=EA;
HEA =CAB ( cung bu véi goc EAG )
Nén AHEA = ACAB (c.g.c)
Suy ra AH=BC ( hai canh tuong tng).
b) Goi AH giao BC tai M.
Taco: EAH=ABM (cmt) ma EAH+BAM =90°

Nén ABM +BAM =90° hay AM vuobng goc BC.

DC, BF, AH 14 ba dudng cao cta tam giac HBC nén DC, BF, AH dong quy.

Bai 11:. Cho hinh vuéng ABCD. Liy diém M tuy y trén canh BC. Tir M, v& mét duong thang cit

canh CD tai K sao cho: AMB = AMK . Chirng minh KAM = 45°

HD:

A B
M
D K Cc

MA 14 phén giac goc BMK nén MA 14 truc di xtng cta hai duong thang MK va MB.
Goi I 1a diém d6i xtmg cua K qua MA, suy ra I thuéc duong thang BC.

Taco Al = AK, AB = AD.

Hai tam giac vuéng ABI va ADK c6 hai canh bang nhau nén AABI = AADK .
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Tu do taco |1AB =KAD.

IAK = 1AB + BAK = KAD + BAK =90°.

Vay ta c6: MAK = % IAK =45°.

Bai 12:. Cho hinh vuong ABCD. Trén tia ddi ctia tia BA ta ldy mot diém M, trén tia ddi ctia tia CB
ta lay diém N, trén tia d6i ciia tia DC ta 1dy mot diém P va trén tia d6i cua tia AD ta ldy diém Q sao

cho AQ = BM = CN = DP. Chtrng minh:
a) Cac tam giac vuong AQM, BMN, CNP, DPQ bang nhau.
b) Chiing minh t&r giac MNPQ 1a hinh vuong.
¢) Hai hinh vuéng MNPQ 1a ABCD c¢6 chung mot tam d6i ximg.

HD:

a)Dé& thiy AM = BN = CP = DQ,
Do d6 cac tam giac vudong AQM, BMN, CNP, DPQ bang nhau (c-g-c).

b) AAQM = ABMN = ACNP = ADPQ
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SuyraQM = MN = NP =PQ (1).

Mait khac AAQM = ABMN = AMQ =BNM .

Va BNM +BMN =90°,

Do d6 ta c6 AMQ +BMN =90°, hay QMN =90°(2).

Tu (1), (2) suy ra MNPQ 1a hinh vuong.

¢) Xét tu giac BNDQ c6 BN // DQ va BN = DQ nén BNDQ 1a hinh binh hanh.
Goi I 1a giao diém ctua BD va NQ, thi I 13 trung diém cuia BD va NQ.

Do do6 I 1a tam cua hai hinh vuong ABCD va MNPQ.

Vay hai hinh vudéng ABCD va MNPQ ¢6 chung tim d6i xtmg 1.

Bai 13: Cho tam gidc ABC vudng tai A, duong cao AH. Goi D 1a diém déi xung véi H qua AB,

goi E 1a diém ddi xang véi H qua AC.
a) Chang minh rang D d6i xting véi E qua A.
b) Tam giac DHE la tam giéc gi? Vi sao?
c) T gidc BDEC la hinh gi? Vi sao?

d) Chitng minh rang BC = BD+CE
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HD:

a) Vi D doi xtng voi H qua AB nén: AH = AD va BAD = BAH <> HAD = 2HAB .

Vi E d6i xting voi H qua AC nén: AH = AE va HAC = EAC < HAE =2HAC .

— AD = AE

va:  HAD+HAE = 2(HAB + HAC) = 2.BAC =2.90°=180°
< D, AE thang hang va AD = AE

=D d6i xung voi E qua A.

b) Xét tam gidc DHE c6: AH = AD = AE < HA:%DE

Tam gi4c DHE c6 duong trung tuyén HA bang nira canh dbi dién DE nén DHE la tam giac

vuong tai H.
c) D& dang chtrng minh dugc AABD = AABH (c.c.c)

= /ADB = Z/AHB =90°= BD 1 DE (1)

https://tuikhon.edu.vn Website Tai ligu word chudn c6 1o gigi-PT:0985029569



https://tuhoctoan.edu.vn

Tuong tu ta c6: CE L DE(2)
Tur (1) va (2) suy ra: BD||CE = BDEC la hinh thang vudng.
d) BD=BH,CE=CH = BD+CE=BH +CH =BC.

Bai 14: . Cho hinh vuéng ABCD. Goi M, N, P, Q theo thtr ty 1 trung diém cta cac canh AB, BC,
CD, DA.

a) Chung minh AN = DM va AN | DM.

b) Chiing minh réing cac doan théng DM, AN, BP, CQ giao nhau tao thanh mot hinh vuong.

¢) Goi E 14 giao diém ciia DM va AN. Ching minh CE = CD.

HD:
A M B
E
F
Q N
G
D b C

a)Xét hai tam giac ABN va DAM vuong tai B va A, c6 AB=AD va BN =AM,
Do d6 AABN =ADAM

Suy ra AN = DM va BAN = ADM.

Ma BAN + DAN =90°, do d6 ADM + DAN =90°, hay AED =90°.

Vay ta c6 AN =DM va AN_ DM.

b) Gia sir cac doan thing DM, AN, BP, CQ giao nhau tao thanh tir giac EFGH.

MB // DP va MB = DP = MBPD la hinh binh hanh.
https://tuikhon.edu.vn Website Tai ligu word chudn c6 1o gigi-PT:0985029569




https://tuhoctoan.edu.vn

SuyraBP//DM = AN_BP.

Tuong tu ta cling c6 CQ_LDM.

Nhu vay tir giac EFGH c6 E=F=H=90°.

Ta chirng minh EF = EH:

D@ thay EM la dudng trung binh trong tam gidc ABF, E 14 trung diém cia AF.
Tuong tu H 13 trung diém cua DE.

Xét hai tam gidc ABF va DAE vuong tai F 1a E, ¢o:

AB = DA; BAF=ADE (vi AABN =ADAM).

Suy ra AABF=ADAE = AF = DE.

Twr do ta c6 EF = EH. Vay EFGH la hinh vudng.

¢) H 1a trung diém ctia DE va CH L DE,

Do do ta suy ra A CDE can tai C, hay 1a CE = CD.

Bai 15:. Cho hinh vuéng ABCD. Tir diém M thugc duong chéo BD ké ME 1L AB va MF L AD.

Chung minh rang:
a) CF = DE va CF L DE.

b) Ba dudng thang CM, BF va FE dong qui.

HD:
A K E B
L]
F ot J
M
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)T giac MEAF c¢6 A = E =F=90° nén MEAF 14 hinh chit nhét.
Mat khac, dé théy AMEB vuong can tai E.
Do d6 AF =EM = EB= DF = AE.
Tur do ta c6 ADAE = ACDF(c-g-c).
— CF =DE va FCD=EDA.
Vi FCD +CFD =90°nén EDA +CFD=90°.
Hay CF 1 DE.
b) Chirng minh twong tu nhu trén, ta co:
AABF = ACBE, suy ra BF | CE.
Ta chiing minh CM _LEF:
Gia st FM cit BC tai J; CM cét EF, AB lan luot tai I, K.
Taco MIC=90°.
Dé thay BEMJ 12 hinh vuéng nén MJ = FA va CJ = EA.
Suy ra ACJM = AEAF (Cc-g-C)= JCM = AEF.
Vi JCM +EKI=90°nén AEF+EKI=90°, hay KIE=90°.
Xét tam giac EFC c6 ED 1LFC, FB LCE, CM LEF,
Do d6 ED, FB, CM la ba duong cao trong tam giac EFC.

Vay ED, FB, CM dong qui.
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Bai 16:. Cho hinh vuéng ABCD. Goi M, N lan luot 1a trung diém ctiia AB, BC.

HD:

a) Ching minh ring CM = DN va CM L DN.
b) V& AH L DN tai H, AH cat CD tai P. Chimg minh rang P 1a trung diém ctia CD

¢) CM cat DN tai I. Chimg minh rang Al = AB.

A M B
AN

H
D P C

a)Dé& dang nhan thiy hai tam giac BCM va CDN bang nhau (c-g-c),
SuyraCM =DN va BCM = CDN.

Mat khac: CND + CDN = 90°

Suy ra BCM + CND = 90°.

Vay CM LDN.

b) AP // MC suy ra APD = DCM (dong vi)

Suy ra DAP = BCM (cung phu véi goc APD).

Do d6 hai tam giac ADP va CBM bang nhau (g-c-g) = DP = BM = %AB.

Vi P thudc doan CD, do véy P 1 trung diém caa CD.
¢) Trong tam giac CDI, PH // CI va P 1a trung diém cua CD,

Suy ra H 4 trung diém ctia DI
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Tam giac ADI c¢6 AH 1a duong cao va la trung tuyén,
Suy ra tam giac ADI cén tai A. Vay Al = AD = AB (ching minh xong).
Bai 17: Cho tam giac ABC vuong tai A. V€ cac hinh vuéng ABDE, BCFG sao cho C, D ¢ cung

mot phia cua canh AB; A, G ¢ cung mdt phia cua canh BC. Chung minh AG = CD va AG 1L CD.

HD:

Vi A va G nim cung phia so voi dudng thiang BC,
CBA nhon nén tia BA nam trong goc CBG .

Tuong ty tia BC nam trong go¢c ABD.

Taco ABG = DBC (cung phu vdi goc ABC).

Xét hai tam giac ABG va DBC c0:

AB =DB, ABG = DBC,BG =BC

Suy ra hai tam gidc ABG va DBC bang nhau (c-g-c).

Do d6, AG = CD va BGA = BCD.
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Puong thing GA cat BC tai I, cat CD tai H.
Ta c6: BIG = HIC (gbc d6i dinh)
BGI + BIG =90°.

Két hop BGA = BCD cho ta HIC + BCD = 90°.

Do d6 GHC =90°.

Tom lai ta c6: AG=CD va AG LCD.
Bai 18: a) Cho hinh vuong ABCD. Trén tia d6i cta tia CB 1ay diém M, trén tia dbi cta tia DC 1ay
diém N sao cho DN = BM. V& tia Al sao cho NAI=45° (I € NM). Goi O la trung diém cta AC.

a)Chimg minh B, O, D, I thing hang.

b) Cho hinh vuéng ABCD. Lay diém E bat ki trén canh AB. Tia phén giac cia CDE cat

canh BC tai K. Chtrng minh rang AE + KC = DE.

HD:
A B
450
D
N C
|
M

a) Xét hai tam giac ABM va ADN co:

AB = AD;

ABM = AND =90’

BM = DN (gia thiét).
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Suy ra AABM = AADN (c-g-c) = AN = AM va BAM =DAN .

MAN = MAD + DAN = MAD + BAM =90°.

Nhu vay tam giac MAN vuong can tai A.

. 1
Do do Al 1a dudong cao va trung tuyén trong tam giac MAN. Ta dugc Al = > MN.

. 1
Trong tam giac MCN vudng tai C, CI Ia trung tuyén, do d6 CI = E MN.

Tur d6 ta co tam giac IAC can tai I.
Vi O 1a trung diém AC nén 10 L AC.
Mait khac DB vudng goc AC tai O.
Vay bon diém LO,D,B théng hang.

b) Goi F 1a diém d6i xting ciia E qua dudng thang DK.

A E B
K
| c F

Vi DK la duong phan giac goc CDE nén DK 14 truc ddi xtg cua hai duong thang DE va

Do d6 F thudc duong thang CD.
Ta co DE = DF.
Goi I 12 hinh chiéu cua E 1én CD, AEID 14 hinh chir nhat nén AE = DL

Vay ta s€ chirng minh CK = IF.
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CDK +DFE =90°, IEF + IFE =90°
= CDK =IEF.
Xeét hai tam giac vuéng CDK va IEF, c6:
CD = IE, CDK = IEF.
Do d6 ta suy ra dugc ACDK = AIEF (g-c-0)

Vay: AE + KC = DI + IF = DF = DE.

Bai 19: Cho hinh vudng ABCD. Trén cac canh AD, DC lan luot lay cac diém E, F sao cho AE =
DF. Chtirng minh

a) AADF = ABAE b) BE L AF
A B
|
=X
D F C

HD:
a) Ta co AADF = ABAE(cgc) = AEI = DFA
b) Goi I 1a giao diém cua AF va BE
C6: EAI + AEI = EAI + DFA =90°(dpcm)

Bai 20: Cho hinh vuéng ABCD. Trén tia di cua tia BA lay diém E, trén tia d6i cua tia CB lay
diém F sao cho AE = CF

a). Chirng minh AEDF vuéng can
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b) Goi I 1a trung diém cua EF. Chirng minh Bl = DI

¢). Chitng minh A, C, | thang hang

HD:
a). AAED = ACFD(cgc) = DE = DF, ADE = CDF
— EDF = EDC + CDF = EDC + ADE =90°
b). Taco 1B~ 1D~ EF

c) Do IB = ID nén | thudc duong trung truc cua BD =1 € AC

Bai 21: Cho hinh binh hanh ABCD. V& vé phia ngoai hinh binh hanh hai hinh vuéng ABEF va
ADGH. Chirng minh

a) AC=FHva AC 1L FH
b) ACEG vubng . cocan
|
;
A
B
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HD:
a) AAFH = ABAC (cgc) = FH=AC
Goi I 1a giao diém cua FH va AC
Do AFH =BAC = IAF + AFH = IAF + BAC =90° = FH L AC
b) AGCD = ACEB(cgc) = GC =CE
Ta c6: 180° = ECB + CBE + BEC = ECB +CBA+90°+BEC = ECB + CBA+ BEC =90°
ma BEC =GCD = ECB+CBA+GCD =90°(1)
Mat khac do ABCD la hinh binh hanh,

DCB+CBA=90" <> ECB + GCE +GCD + CBA=180"(2)

Tur (1)(2) = GCE =90°

Bai 22: Cho hinh vudng ABCD canh 6cm, diém E thudc canh CD, tia phan giac cua géc DAE cit
CD ¢ F. Goi H Ia hinh chiéu cta F trén AC, K 1a giao diém cua FH va BC

a). Tinh d6 dai AH

b) Chang minh rang AK la phan giac cia goc BAE

c) Tinh chu vi tam giéc A . CFK
i
3
1\2
K
https://tuikhon.edu.vn Website Tai Négu w{d chuan (6 101 gidi-DT:0985029569

D F E C



https://tuhoctoan.edu.vn

HD:
a) Tacd AADF = AAHF(cgc) = AH = HD =6cm

b) AAHK = AABK(ch-cgvc) = A3 = A4 = AK 13 phan giac cua BAE
¢) Chuvi ACFK =CF + FK +KC =CF + FH + HK + CK =CF + FD + KB + KC =12(cm)

Bai 23: Cho hinh vudng ABCD va E, F theo thu ty 1a trung diém cua AB, BC
a) Chang minh rang CE L DF

b) Goi M 1a giao diém cua CE va DF. Chtztng minh AM = MB (Goi V¥ ¢6 thé goi N 1a trung
diém cua CD)

A E B
=
M
H 1
1 2
D N C

HD:
a) Taco: M =90° = D, +C, =90° = D, =C, = ADCF = ACBE(cgc)
b) Goi N 1a trung diém cua CD
+) OAECN I hinh binh hanh = AN//EC =DF 1L AN =H
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ND =NC

= > - A )
NH //MC(AN //EC) 1 1a trung diém cua MD

+) ADMC c6: {

+) AADM c6 AH la duong cao, H 14 trung diém cia MD = AM = AD = AB(dpcm)

Bai 24: Cho hinh vuéng ABCD va 1 diém E bat ky nam gitta hai diém A va B. Trén tia doi cua tia
CB lay diém F sao cho CF = AE

a) Tinh EDF

b) Goi G 1a diém d6i xng véi D qua trung diém | caa EF. T giac DEGF Ia hinh gi? Vi

sao?
¢) Chirng minh ba duong thang AC, DG, EF d6ng quy tai 1 diém
A E B
G
|
C
D
F
HD:

a) EDF =EDC +CDF = EDC + EDA=90°(CDF = EDA)
b) Xét ODEGF c¢: El = IF, DI = IG = 0DEGF Ia hinh binh hanh ,
Lai c6 D=90° = ODEGF Ia hinh chit nhat

Ma AADE =CDF = ED = FD = 0DEGF 14 hinh vudng ( diu hiéu nhan biét )
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c) Ta c6 EF giao DG tai I, ta di chirng minh | thudc duong truc cua AC
) 1
Co: IB=1D= EEF:> | thuoc duong trung truc cia BD

= | € AC( AC la duong trung truc cua BD)

Bai 25: Cho hinh vudng ABCD. Trén tia ddi cua tia CB iy diém M , trén tia ddi cua tia DC lay
diém N sao cho BM = DN. V& hinh binh hanh AFMN. Ching minh rang

a). AABM = AADN
b) Tur giac AMFN la hinh vuéng
) Ké FH L BM,FK LCN , chitng minh ring : ACF =90°

d) B, D, O thang hang (O la trung diém cua FA)

H
2

M ¢

1 O

D 1
C » > N
2
B A

HD:
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a) AABM = AADN(cgc) = AM = AN = DAN = BAM
b) Hinh binh hanh AMFN, c6: AM = AN
— OAMFN 2 hinh thoi.

Lai c6 MAN = MAD + DAN = MAD + MAB =90° = 0AMFN I hinh vudng
¢) ACF = ACD+DCF =45° + DCF
Ta di ching minh DCF =45° = 0CHFK I hinh vuéng

o M, +M,=90"=N,+M,=90° N, +N,=90° =M, =N,
0:
= AMHF = ANKF (ch—gn) = FH = FK

— OCHFK 2 hinh vudng DCF =45’ = ACF =90° (dpcm)

d) Ta di chimg minh 3 diém B, D, O nam trén dudng trung truc cia AC
Ta c6: ABCD la hinh vuéng = B, D nam trén duong trung truc cia AC
O 1a trung diém cua AF = O 1a trung diém cuia MN =>OA=0M

1 .
Lai c6 OC=0M = 5 AC = OM =0C = OA=0C = O nam trén duong trung truc caa AC

= B,D,0 thang hang.
Bai 26: Cho tam giac ABC vuong tai A, duong cao AH va trung tuyén AM
a) Ching minh ring MAC = BAH

b) Ké trung truc cua BC va trén d6 1ay diém D sao cho MD = MA ( D va A nam trong hai
nira mat phang khac nhau bo 1a duong thang BC).

Chuang minh AD 1a phén gi4c cua 2 géc MAH, A
c) KeDE L AB,DF L AC. Tur giac AEDF la hinh gi?

d) Chang minh: ADBE = ADCF
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HD:

a) AABC(A=90°) = AM :%BC:AAMC cantaiM —> A =C, |

A

Ma C,+B=90°=A +B=C =A
b) AAMD cantaiM = A, =D, A, = D,(slt) = A, = A,(dpcm)
c). Tt giac AEDF la hinh chir nhat c6 AD la phan giac cua EAF = OAEDF I hinh vuong
d) Xét ADBE,ADCF c6: DE =DF,DB=DC ( MD la trung truc cua BC)
= ADBE = ADCF(ch—cgv)
Bai 27:. Cho hinh chir nhat ABCD ¢6 AB = 2BC. Goi E, F lan luot la trung diém cua AB, CD. H,
K lan luot 14 trung diém ctua DE, HF; I 1a trung diém cua BF va Q 1a giao diém cua CH va EK.
a) Chirng minh CH L EK tai Q.
b) Ching minh QI = IE = IC = IB.

Giai:
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a) Goi J 1a trung diém HD.

Tac6 JK // DF nén JK _LEF.

FK L DE (vi ADFE la hinh vuong)

K la truc tm tam giac EFJ

Suy ra EK LFJ, ma FJ// CH nén EK_LCH.

b)

D& thiy BCFE 1a hinh vuong, I 13 trung diém caa FB nén I 1 trung diém cua BC
Theo trén, tam giac CQE vudng tai Q.tir d6 suy ra QI =IE = 1C =IB.

Bai 28:. Cho hinh vudong ABCD. Goi E, F, G lan luot 13 trung diém cta AB, BC, DE. V& BT L EF
tai T.

a) Chirng minh A AGT can.
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b) Ching minh CE 1. GT.

¢) Goi M 1a giao diém cta CE va DF. Ching minh AM = AB.

Lo giai:
A E B
T
G F
M
D K C

a) ABEF can tai B nén BT la phéan giac goc ABC, do vay BT di qua D.

. 1
ATED vuong tai T ¢6 TG 1a trung tuyén nén TG = > DE.

. 1
A AED vudng tai A c6 AG la trung tuyén nén AG = > DE.
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Vay AG = TG, hay A AGT can tai G.
b) Goi K 14 trung diém ctia CD, ta c6 AEKD 13 hinh chit nhat nén G 1a trung diém cta AK.
D@ thay ttr giac AECK 1a hinh binh hanh. Ta c6 CE // AG (1).

A ADG can tai G = ADG = DAG = %AGE . Tuong tw, TDG =DTG = %TGE

— AGT =AGE + TGE = Z(ADG +TDG) — 2ADB =90°

=AG _LGT (2).
(1) va (2) suy raCE L GT.
¢) Goi N 1a giao diém ciia AK va DM, ta ¢c6 AK // CE va K 1a trung diém cta DC nén N 14 trung

diém ctia DM.
Dé thay ABCE = A CDF (c-g-¢)= BCE = CDF.

MCD + MDC = MCD + MCB =90°. Tir d6 suy ra CE L DF.
Theo trén, AK // CE hay AN // CE, suy ra AN 1L DF.
Trong tam giac ADM, N 14 trung diém DM va AN_LDM nén A ADM can tai A.

Vay tacd AM = AD = AB.

Bai 29:. Cho hinh vudng ABCD c6 giao diém cta 2 dudng chéo 1a O. Puong thang qua O cit canh
AD tai P, BC tai Q.

a) Chimg minh ring AP = CQ

b) V& Px_L AC, Qy L BD; Px cat Qy tai M, Px cit OA tai E, Qy cat OB tai F. Hoi ttr giac OFME la
hinh gi? Vi sao?

¢) Ching minh rang M nim trén canh AB.

Lo giai:
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A M B
E
P 0
|Q
D C

OAP = 0CQ =45°
a) Chiing minh AP = CQ. Ta c6:{OA =0C = AOAP = AOCQ = AP =CQ.
AOP = COQ
b) Theo chimg minh trén, O 14 trung diém cta PQ. Vi OF / PM (cung vudng goc voi AC) suy ra
OF 1a duong trung binh trong tam giac PQM, do d6 F 1a trung diém ctia MQ.
Vay M va Q d6i xtimg nhau qua dudng thang BD. Mit khac, canh AB va canh AC ddi xtng nhau

qua duong théng BD va Q thu¢c canh AC, suy ra M thudc canh AB.
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Bai 30: Cho tam giac ABC vudng tai A, dudng cao AH. V& vé phia ngoai tam giac hai hinh vuéng
ABDE va ACFG

a. Goi M, N 1a chan cac duong vudng goc ha tir D va E dén BC. Ching minh DM + DN = BC
b. D, A, E thang hang
c. AH di qua trung diém cua EG

d. Gia st DE va FG cat nhau tai K. Ching minh rang AH ciing di qua K

HD:

ADMB = AAHB

- — <DM =BH,FN=HC <
a. DM+FN=BC«<DM+FN=BH +HC {AAHC:ACNF

b. D, A, F thing hang <> DAF=180° < DAE + EAG + GAF =180°

c. Goi I 1a giao diém cua AH va EG, ta di chung minh El = GI (= Al )

+) Ta di chung minh AAIG cén tai | <:>él =A3
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=G, = A= AAIG can tai |

G =C, [G=A
AABC_AAEG:{f Alz{l A

C=A [A=A
Chung minh twong tu ta cd AIAE cantai |l = IE=1G=1A

d. C6 Tu gidc AEKG la hinh binh hanh ( cac canh d6i song song )

Lai c6 Al di qua trung diém ctia EG ma Al 1a duong chéo thir 2 nén Al di qua K. Vay Al di qua K
Bai 31. Cho hinh vuéng ABCD. Tir diém M tuy ¥ trén canh BC, v& duong thang cat canh CD tai K

sao cho AMB=AMK, AH L MK tai H. Chtrng minh rang

a) AAMH = AAMB

b) KAM = 45°
HD:
A B
L]
M
H
-
D K C
a) Ta co:

BAM + BMA =90°
HAM + HMA =90° = BAM = HAM
BAM = HMA

Hai tam giac AMH va AMB c6:

HMA = BAM , AM chung, HAM = BAM
Do d6 AAMH = AAMB (g-c-0)

b) Xét hai tam giac ADK va AHK 1an luot vudng tai D va H,
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C6 canh huyén AK chung,
dong thoi AH = AD (vi cing bang AB).
Vay AADK = AAHK = DAK = HAK.

KAM = HAK + HAM = %(HAD + HAB)

N |-

BAD = 45°(chirng minh xong).

Bai 32. Cho hinh vuéng ABCD, E thudc canh AB. Phan gidc CDE cat BC tai K. Trén tai ddi cta
tia AB, ldy diém F sao cho AF = CK. Ching minh rang
a) Tam giac DEF cén

b) AE + CK = DE

HD:
F A E B
L] L]
'K
D (@

a) Tir gia thiét d& dang thdy dugc hai tam giac ADF va CDK bang nhau (c-g-C).
Suy ra ADF = CDK = EDK.
T do ta c6: KDF = ADF + KDA = CDK + KDA =90° (1).
AFD + ADF =90° = AFD + KDE =90°(2).
Tu (1) va (2), EFD = EDF (vi cung phu véi goc EDK).
Vay tam giac DEF can tai E.

b) AE + CK = AE + AF = EF (F nam trén tia d6i tia AB nén A nam giira EF)
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Theo cau trén thi EF = ED. Vay AE + CK = DE.
Bai 33. Cho tam giac ABC. Phia ngoai tam giac ABC dung hinh vudng BCGF, ACHI va tam giac
ABC’ vudng can tai C’. Goi O, A’, B’ lan luot 13 trung diém ctua AB, BG, AH. Chimg minh rang:
a) AG =BH
b) AG 1L BH
c¢) Tam gidc OA’B’ vuong can

HD:

a) Xét hai tam giac BCH va GCA co:
BC = GC (hai canh cua hinh vuéng BCGF).
BCH = GCA (Vi cuing bang goc ACB + 90°).
CH = CA (hai canh trong hinh vuéng ACHI).

Suy ra hai tam giac BCH va GCA bang nhau (c-g-C).

Vay AG = BH.

b) Goi K 14 giao diém ctia BH va AH, CKH = AKB (goc d6i dinh) (1).
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Theo ching minh trén: CHK = CAG (2) (vi hai tam giac BCH va GCA bang nhau).
Mat khac: CHK + CKH =90° (3).

Tu (1), (2), (3) suy ra: CAG + AKB =90°. Vay AG L BH.

c) Trong tam giac ABG, OA’ la duong trung binh,
Do d6 OA’ // AG va OA’ = %AG (1).

Trong tam giac ABH, OB’ 1a dudng trung binh,

Do d6 OB’ // BH v OB’ = %BH 2).

Theo hai cau trén, AG = BH va AG 1L BH,
Két hop véi (1) va (2)

Suyra OA’ =0B’va OA’ L OB’.

Vay tam giac OA’B’ vudng céan tai O.

Bai 34:. a) Cho hinh vuéng ABCD c¢6 canh béng 1. Goi M va N 1a hai diém 1an luot trén cac canh

AB, AD sao cho chu vi A AMN bang 2. Ching minh MCN =45°,

b) Cho hinh vuong ABCD c¢6 canh béng 1. Goi M, N lan luot 13 hai diém trén cac canh AB,
AD sao cho MCN =45°. Ching minh A AMN ¢6 chu vi bang 2.

¢) Cho hinh vuéng ABCD. Goi N 1a trung diém ctia AD va M thudc canh AB sao cho AM =

2
3 AB. Ching minh MC la phan giac cua goc BMN .

HD:

C .
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a) Theo gia thiét:
2=AM + AN + MN = (AB - BM) + (AD — DN) +MN =2 — (BM + DN) + MN
Suyra MN =BM + DN.
Trén tia dbi cua tia DN ldy diém I thoa man DI = BM.
Hai tam giac vuéng CBM va CDI bang nhau vi cé:
CB =CD, CBM=CDI=90°; BM =DI.
Suyra CM =Clva BCM=DCI.

MCI =MCD +DCI=MCD +BCM=90°.
Theo tréntac6 MN =BM + DN = ID + DN = IN.
Xét hai tam giac CMN va CIN co:

CM =ClI; MN = IN; CN chung.
Suy ra ACMN = ACIN = MCN=ICN.
Ma MCN + ICN = MCI =90°.
Vay MCN =45°.

b) Gia st MCN=45°. A M B Chung minh chu vi tam gidic AMN

bang 2.

45°

u .
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Puong thang qua C, vudng goc voi CM cat AD tai .

Vi MCN =45° nén ICN=MCN =45°.

BCM = DIC (cung phu véi MCD)

BC =DC.

Do d6 hai tam giac vudng BCM va DCI bang nhau.

Suy raCM =Cl.

Tur do6 ta chung minh dugc AMCN = AICN (c-g-c).

= MN = NI.

Tir ddy, twong ty nhu trén ta chimg minh dugc tam gidac AMN c6 chu vi bing 2

¢) Puong thing qua C, vudng goc véi CN, cit AM tai K.
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BCK =DCN (vi cung phu vdi goc NCB)
Do d6 dé dang chimg minh dugc hai tam giac vuéng BCK va DCN bang nhau (g-c-g).
Suy ra CK =CN va BK = DN.

MK = MB + BK

=MB + DN = 1AB+ EAB: EAB.
2 3 6

Theo dinh li Pitago:

4AB’ AB’ _5AB
9 4 6

MN = JAM? + AN? =

Ta dugc MK = MN.
Tur d6 suy ra CKM=CNM (c-c-C).

Vay CMK =CMN, hay MC la phan giac géc BMN .

Bai 35:. O phia trong hinh vuéng ABCD, v& A ADE cén 6 E c6 goc day bang 15°.
a) Chung minh A BEC déu.

b) O phia ngoai hinh vuéng ABCD, vé A ADF déu. Chimg minh A, E, F thang hang.

HD:
A B
K
E
D c
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a) BAE =90° — DAE =75°;

Tuong tu, CDE =75°.

Dé thiy AABE =ADCE (c-g-C)

Suyra EB =EC.

Bén trong tam gidc ABE, dung tam giac déu AEK.
BAK = BAE — KAE = 75° - 60° =15°.

Do d6 AAKB=AAED (c-g-c)

A ABK can tai K, ¢6 goc day bang 15°,

Suy ra: AKB=150". EKB =360" - (60° +150° ) =150°.

AABK va AEBK c6 AK = EK; AKB=EKB=150°, BK chung.

Suy ra AABK=AEBK (c-g-c)= EB = AB.

Vay ta ¢c6 EB = EC = BC, nén A BCE déu.

b) Tam gidc ADF can tai D nén AFD =15°.

DEF=180° — (EDF+ EFD) =180° —(60° +75° +15°) = 30°
DEF + DEA =30° +150° =180°. Vay A, E, F thing hang.
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Bai 36:. Cho tam giac ABC. Phia ngoai tam giac ABC dung hinh vuéng ACPG, ABDE. Goi H, K,
L, M, N lan luot 13 trung diém cua BE, BC, CG, AB, AC. Chitng minh rang

a) AKNL = AHMK

b) HK L KL

HD:

a)Trong tam giac ABE, HM la duong trung binh,
Do d6 HM // EA va HM = % EA (D).

Trong tam giac ABC, KN la duong trung binh

Do d6 KN = % AB (2).

Mat khéc, vi ABDE la hinh vudng nén EA = AB.

Két hop (1) va (2) suy ra HM = KN.

Lap luan tuong tu, ta co MK = %AC = %AG = NL.

Taco HM // EA =HM L AB,
Suy ra HMK =90° + BMK (3).

Ching minh tuong tu, LNK =90° + CNK (4).
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Vi MK // AC nén BMK = BAC (goc dong vi).

Vi NK // AB nén CNK = CAB (goc dong vi).

Tu d6 suy ra BMK = CNK ..

Két hop (3) va (4), ta duoc HMK = LNK .

Xét hai tam giac KNL va HMK co:

KN = HM, HMK = LNK, NL = MK.

Suy ra hai tam giac KNL va HMK bang nhau (c-g-c) (Chtrng minh xong).
Bai 37: Cho tam gidc ABC, M la trung diém ciia AC. Phia ngoai tam giac ABC dung hinh vudng
BCKL, ABDE. Lay diém Q trén tia ddi ctia tia MB sao cho MB = MQ. Chirng minh:

a) DL = BQ.

b) DL 1L BM

HD:

a) Ta ching minh hai tam giac DBL va BAQ bang nhau.
Dé dang nhan thay M 1a trung diém cua QB

Vi M la trung diém AC suy ra tir giac ABCQ 1a hinh binh hanh.
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BD = BA (vi ABDE la hinh vuong).
BL = AQ (cung bang canh BC).
Ta co:
DBL + ABC +2.90°=360° = DBL + ABC =180°.

Lai c6 ABCQ la hinh binh hanh ném BAQ + ABC = 180°.

Tur day suy ra DBL = BAQ.

Vay hai tam giac DBL va BAQ bang nhau (c-g-C),

Tu d6 suy ra DL = BQ.

b) Theo trén ta c6 DLB = QBC (5).

Goi I 14 giao diém ctia BQ va DL.

Tacod IBL + QBC =180° - LBC =90°(6)

Tu (5) va (6) suy ra IBL + ILB =90°.

Vay BIL =90°(chirng minh xong).
Bai 38:. Cho tam giac ABC, bén ngoai tam giac ABC dung cac hinh vuong ABMN va BCQP. Goi
D,E,G,H lan lugt 1a trung diém cua AC, BN, MP, BQ. Ching minh:

a) AP=CMvaAP 1L CM

b) T giac DEGH 1a hinh vudng

HD:
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a) Chiing minh AP =CM va AP 1 CM
Ta ching minh tam giac ABP va MBC bang nhau. That vay:
AB = MB (ABMN la hinh vuéng),
ABP = MBC = ABC + 90°
BP = BC (BCQP la hinh vuong).
Vay AABP = AMBC (c-g-C).
Suy ra AP =CM va BAP = BMC.
Goi I 12 giao diém cua AP va CM, K 14 giao diém ctia AB va CM.
Hai tam giac BMK va IAK c6:
M= A (vi BAP = BMC ), goc K dbi dinh.
Vi tdng ba goc trong mot tam giac cung bang 180°
Do do6 KIA = KBM =90°.
Vay AP=CM va AP L CM.
b) Chirng minh t&r gidc DEGH 1a hinh vudng.
Vi ABMN va BCQP la hinh vuéng,
Do d6 E 1a H lan luot 1a trung diém cia AM va CP.

EG la duong trung binh trong tam gidc MAP,
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Suy ra EG // AP va EG = %AP ().

Tuong tw, DH / AP, DH = %AP, ED //CM, ED = %CM, GH // CM VAED = %CM.

Két hop két qua & cau a), suy ra DEGH 14 hinh vudng.
Bai 39:. Cho hinh vuong ABCD. Liy diém E tuy ¥ trén canh BC. K¢é tia Ax | AE; tia Ax cit
duong thang CD tai G. Goi H 1a dinh th{r tu cua hinh binh hanh EAGH va O 1a giao diém cua hai
duong chéo.

a) Chtirng minh AAEG vuong can.

b) Chtrng minh D, O, B thang hang.

c)M, N lan luot 1a trung diém cua GH, EH, AM, AN cét GE lan luot tai Q,R.quaQvaR
ké cac duong vudng goc voi GE, chiing cat AG va AE lan luot tai T va S. Ching minh ttr giac
TSRQ la hinh vudng.

d) AO cat CD & I. Chtrng minh chu vi AEIC bang 2AB.

HD:
A B
S
T
E
R
Q
s D
| C
N
M
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a) Ta cO BAE = DAG (cung phu vdi goc DAE).
Hai ABAE va ADAG co
BAE =DAG ; BA = DA; EBA=GDA=90°.
Do d6: ABAE = ADAG (g-c-g)= AE = AG.
Vi EAG =90° nén AEAG vuéng can tai A.
b) Tam giac BOE c6 BOE + OBE + OEB=180°.
OBE = OEA =45 = BOE + AEB=90°(1)
Tam giac GOD c6 GOD +OGD =45°(vi GDO =135°)=> GOD + AGD =90°(2)
Lai c6 AEB=AGD (Vi ABAE = ADAG),
Két hop (1) va (2)
Suy ra BOE =DOG.
Vi G, O, E thing hang nén hai goc BOE, DOG déi dinh.
Vay B, O, D thing hang.
c) TacoQ,R lan luot 1a trong tdm hai tam giac AGH va AEH.

Do do6 QO = %GO: %EO:RO.

Ttr d6 dé dang suy ra GQ = QR = RE (3).
A GQT vudng cén tai Q nén QT = GQ;
Tuong tu, RS = RE (4).

Tu (3), (4) suy ra QT = RS.

Mat khac QT // RS (cung vudng géc GE).
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Nhu vay tir gidc TSRQ c6: TQ = QR =RS, TQ // RS, Q =90°.

Do d6 TSRQ 1a hinh vudng.

d) Vi O 1a trung diém GE va IO L GE nén tam giac IGE can tai = |IE = IG.

Goi | 1a chu vi tam giac EIC.

|=IE+IC+CE=IG+IC+CE=GC+CE=GD+DC +CE.

Mit khac, do ABAE = ADAG nén GD = EB.

T do: | = BE + CE + DC = BC + DC = 2AB.
Bai 40:. Cho hinh vudéng ABCD, lay diém M trén BD. V& ME L AB tai E va MF L AD tai F. Ching
minh rang:

a) CF = DE; CF L DE

b) CM =EF; CM 1 EF

c) BF = CE; BF LCE

d) CM, BF, DE dong quy

HD:

a) Ching minh CF = DE; CF 1L DE
Ta c6 AEMF la hinh chit nhat (vi A=E =F=90°) = AE = MF.
Mit khac FMD = ABD = 45° (so le trong), suy ra MF = DF.

Tir d6 ta suy ra hai tam giac AED va DFC bang nhau (c-g-c).
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Do d6 CF = DE va ADE = DCF .

Goi I 14 giao diém cta CF va DE, ta c6:

IFD + DCF = 90° 0 0
= IFD + ADE =90° = FID = 90°.

ADE = DCF

Vay CF 1 DE.
b) Chiing minh CM = EF; CM 1 EF

MF = FD
MFC = FDE (vi MFC +IFD = FDE + IFD = 900) — AMFC = AFDE = CM = EF.
FC = DE

.. |Fck = DEK . .
Lai co: — FCK + DEK =90° = EKJ =90°.
DEK + EFC = 90°

Vay CM =EF; CM 1 EF.

c) BF =CE; BF L CE

Ta dé dang chirng minh AABF = ABCE,

Suy ra BF = CE va ABF + BEC = ECF + BEC = 90°

Suy raBF =CE va BF L CE.

d) Theo két qua ba céu trén thi CM, FB, ED 1a ba duong cao trong tam giac CEF.

Theo tinh chit ba duong cao trong mot tam giac dong quy,

Ta suy ra CM, BF, DE dong quy.
Bai 41:. Cho hinh binh hanh ABCD. O phia ngoai hinh binh hanh, v& cac hinh vuéng ABEF va
ADGH.

a) Ching minh AC = FH va AC L FH.

b) Goi O 1a tam ddi xtng cua hinh vuéng ADGH. Ching minh OF 1 OC va BH L CE.

¢) Chirng minh AECG vudng can.
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HD:

a) Hai tam giac ADC va HAF co:
AD = HA; ADC = HAF(cting b v4i goc BAD ); DC = AF (ciing bang AB).
Do do: AADC = AHAF, suy ra AC = HF va DAC = AHF(1).
Goi I 1a giao diém cta AC va HF.
Ta co: DAC +HAI + HAD =180° = DAC + HAI =90° (2).
T : (1), (2)= AHF+HAI =90° = HIA =90°. Vay AC L HF.

b) OAF = OAH + HAF = 45° + HAF =45° + CAD = ODC.

Hai tam giac OAF va ODC c0:
OA = OD; OAF=0DC; AF = DC (clng bang AB).
Suy ra AOAF = AODC = AOF=DOC.

COF =COA + AOF = COA + DOC = DOA =90° =FO L OC.

BAH =BAD +90° EBC =360° - (900 + ABC) =270° - ABC =90° + BAD

Suy ra BAH=EBC. Tir d6 dé dang chirg minh duoc ABAH = AEBC.
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Goi K 1a giao diém cua BH va CE.
ABAH = AEBC = ABH =BEK.

Lai c6 ABH +EBK =90° = BEK + EBK =90° = EKB=90°.

Vay OF 1. OC va BH L CE.

¢) D& thay tir giac BCGH 14 hinh binh hanh,

Do d6 CG // BH va CG = BH.

Theo chirng minh trén thi BH L. CE va BH = CE (vi ABAH = AEBC).
Tur d6 suy ra CG = CE va CG L CE, hay AECG vudng can tai C.

Bai 42:. Cho hinh vuéng ABCD, E thudc AB, F thugc AD sao cho AE = DF. Goi M, N lan luot 1a

trung diém cua EF, CE. Chirng minh rang MN 1 DE va MN = % DE.

HD:
A E B
[]
M
N
F 4
D C

Theo chirng minh bai trén, Thi ta c6 DE = CF va DE L CF (1).

Trong tam giac EFC, MN la duong trung binh nén MN // CF va MN = %CF (2).

Tu (1) va (2) suy ra MN // DE va MN = %DE .(CM xong).

Bai 43:. Cho hinh vudng ABCD, ldy cac diém E, F, K 1an lugt trén canh AB, AD, DC sao cho:
AE = AF = DK.
a) Chung minh AK | BF tai giao diém H.

b) Chirng minh EHC =90°.
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¢) Cho AB =3, AE = 2. Goi I 14 trung diém FK, O 1a trung diém EC. Chtrng minh chu vi

AHIO bing %(J§+\/1_0+\/1_3)-

HD:
A E B
0
F
|
D K C

a) Chimg minh AK | BF tai giao diém H.

Ta c6 AABF = ADAK (c-g-C)

Suy ra ABF=DAK (1).

Mat khac DAK +BAH =90°(2)

Tu: (1), (2) = ABF+BAH=90°.

Vay AK | BF.

b) Chtrng minh EHC =90°.

Dé thay BEKC 12 hinh chit nhat, O 1a trung diém cua EC ciing 1 trung diém cta BK.
ABHK vuéng tai H c6 HO 14 dudng trung tuyén nén HO = OB = OK.
SuyraHO = OC = OE.

Ma OH la trung tuyén trong AHEC nén ta dugc AHEC vuong tai H.
Vay EHC =90°.

c) Cho AB =3, AE =2.
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. , 1 1
Theo trén ta c6 HO = > BK = > JBE? + EK? :%w/1+ :%\/1_0.

HI 1a duong trung tuyén trong tam giac vuéng HFK

1 1
Do do: HI = EFK :E JFD? + DK? :%~/1+ :%\/5.

Trong AFBK, OI la duong trung binh, do do:

1 1
Ol=-BF=2 JAB? + AF? :%\/9+ =%\/1_3.

Vay chu vi tam giac OIH bang: O + OH + HI = %(\/§+\/1_0+\/1_3)

Bai 44:. Cho hinh thang vuéng ABCD (A = D=90°) (AB < CD). V& BE vuéng goc CD tai E.

trén tia d6i cua tia BA 1dy diém M sao cho BM = CD. Goi N 1a giao diém cua AE va BD, K 1a

trung diém cua EM. V& Al vudng goc ME tai I. Chirng minh rang NK // AM va BID =90°.

HD:

Trong tam gidc AEM, NK 1a dudng trung binh, do d6 NK // AM.
D& thay tir giac ABED Ia hinh chit nhat,

Do d6 N 1a trung diém cta AE va BD va AE = BD.

Tam giac IAE vudng tai I, ¢ IN 1a duong trung tuyén,

Do d@6: IN =NA =NE =NB = ND.

Tam giac IBD c6 IN 1a trung tuyén thoa man IN = IB = ID,
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Do do BID la tam giac vuong tai |.
Bai 45:. Cho hinh vuéng ABCD. Mot goc vudng xAy quay xung quanh dinh A thoa man Ax cat
canh BC tai M, Ay cat CD tai N. Phan giac xAy cat CD tai P. Chimg minh rang khi xAy quay
quanh dinh A thi chu vi tam gidc CMP bang 2AB.

HD:

N ]

y/ D P C

Ta co: MAB = NAD (vi cung phu voi goc MAD)

Tir d6 dé thiy AABM = AADN (g-c-g).

Suy ra AM = AN va BM = BN.

Vi AM = AN va AP 14 dudng phan gidc goc MAN nén M va N dbi ximg nhau qua AP,

Tur d6 PM = PN.

DPiém M thudc canh BC nén diém N nam trén tia d6i cua tia DC va P nam trén canh CD.

Goi T 1a chu vi tam giac PCM, ta cé:

T=CP+PM+MC=CP+PN+MC=CN+MC=CD+DN+MC
=CD+BM+MC=CD +BC =2AB.

Vay khi xAy quay quanh dinh A thi chu vi tam giac CMP khong doi bang 2AB.
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Bai 46: Cho doan thang AG va diém D nam gita A va G. Trén cung nira mit phang bd AG vé cac
hinh vuéng ABCD, DEFG. Goi M, N lan luot 14 trung diém ciia AG, EC. Goi I, K 1an luot 1a tim
dbi xtmg ctia cac hinh vuéng ABCD, DEFG.

a) Chung minh AE = CG va AE | CG tai H.

b) Chiing minh IMKN 1a hinh vudng.

¢) Chimg minh B, H, F thang hang.

d) Goi T 14 giao diém cua BF va EG. Chitng minh rang d6 dai TM khong doi khi D di dong

trén doan thang AG ¢6 dinh.

HD:
E F
T
N
H
B §
I
Al G

a)Ta cd: AD = CD, DE = DG,
Suy ra: AADE =ACDG (c-g-c)= AE = CG.
AED = CGD, ECH=GCD = AED + ECH=CGD +GCD =90° = EHG =90°.

Vay AE=CG va AE L CG .

b) Chiing minh IMKN 1a hinh vudng.

e ‘ ., 1 X
IN 1a duong trung binh trong tam giac ADE, IN = > AE va IN /I AE.
KM la duong trung binh trong tam giac AGE,
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Suy ra KM = %AE va KM /[ AE.

1 .
Tur d6 suy ra IN=KM = EAE vaIN // KM /I AE.
Tuong tw, IM, KN lan luot 1a dudng trung binh trong hai tam giac ACG va ECG.
. 1 .
Nén IM = KN = ECG va IM // KN // CG.

Lai c6 AE = CG va AE 1L CG. Tur d6 ta dugc IMKN la hinh vudng.
¢) Chimg minh B, H, F thang hang.

Tam gidc HAC vuong tai H, c¢6 HI 14 trung tuyén nén HI = IA = IC
Suy ra HI = IB = ID. Ma HI 14 trung tuyén ctia A HBD,

Do d6 AHBD vudng tai H.

Tuong ty, HK = KE = KG = KD =KF,

Suy ra AHDF vudng tai H.

Nhu vay ta c6 BH_L DH va FH L DH. Vay B, H, F thang hang.

d) ADB = AGE =45° =BD // GE.

K 1a trung diém cta DF nén KT 1a dudng trung binh trong tam gidc BDF, hay T 1a trung
diém ctia BF.

Tw gidac ABFG 14 hinh thang hai ddy AB va FG, c6 TM la duong trung binh.

Nhu vay ta co6:

_AB+GF _AD+DG AG
2 2 2

™ (khong dbi).

Bai 47: Cho hinh vuéng ABCD canh a. Trén canh BC 1iy diém M, trén canh CD lay diém N sao
cho chu vi cac tam gidc CMN bang 2a. Ching minh rang géc MAN c¢6 s6 do khong doi.
HD:

https://tuikhon.edu.vn Website Tai ligu word chudn c6 1o gigi-PT:0985029569




https://tuhoctoan.edu.vn

Tim cach giai
V& hinh chinh x4c ta luén thdy MAN = 45°,
Vi vay ta v& hinh phu tao ra goc 90° rdi chirng minh MAN bang ntra goc vudng do.

* Trinh bay loi giai

A B
M
E'D N C

Trén tia d6i cua tia DC 1ay diém E sao cho DE = BM.
ABAM = ADAE (c.g.c) suy ra AM = AE va BAM = DAE.
Ta co BAM+DAM =90°

= DAE + DAM =90° hay EAM =90°.
Theo dé bai, CM + CN + MN =2ama CM + CN + MB + ND = 2a
Nén MN = MB + ND hay MN = DE + ND = EN.

AMAN = AEAN (c.c.c) = MAN = EAN = @ _45°,

Vay goc MAN c6 s6 do khong doi.
Dang 3: Tim diéu kién dé tir gi4c 1a hinh vudng
Céch giai: Van dung dinh nghia, cac tinh chat va dau hiéu nhan biét caia hinh vuéng

Bai 1: Cho tam giac ABC vuéng tai A, M 1a mot diém thuoc canh BC. Qua M vé cac dudng thing
song song véi AB va AC, chiing cét cac canh AC, AB theo thu ty tai E va F

a) Tu gidc AFME I3 hinh gi

b) Xac dinh vi tri cia diém M trén canh BC dé ta giac AFME Ia hinh vuéng
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HD:
a) T gidc AEMF c6 3 goc vudng nén la hinh chit nhat

b) Pé tir gidc AFME 1a hinh vuong thi duon chéo AM tré thanh dudng phan giac cua

BAC = M 1la giao diém caa dudng phan giac caa BC va A

Bai 2: Cho tir gidc ABCD. Goi E, F, G, H theo thu tu 1a trung diém cua cac canh AB, BC, CD,
DA. Tim diém kién cua tir giac ABCD dé tir giac EFGH 1a

a). Hinh chir nhat b). Hinh thoi ¢). Hinh vuéng

HD:
Ta c6 ti giac EFGH Ia hinh binh hanh (cac canh déi bang nhau)

a). Dé EFGH tro thanh hinh chit nhat thi EF L FG = AC 1 BD
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b) Bé EFGH tro thanh hinh thoi thi EF = FG = AC =BD
¢). Bé EFGH trg thanh hinh vuéng thi = AC L BD, AC =BD

BAI TAP VE NHA

Bai 1: Cho doan thang AB va diém M thudc doan thang d6. V& vé mét phia cia AB céc hinh
vuong AMCD, BMEF

a). Chung minh AE L BC
b). Goi H 1a giao diém cua AE va BC. Chirng minh ba diém D, H, F thang hang

¢). Ching minh duong thang DF ludn di qua mot diém cb dinh khi M di chuyén trén doan
thang c6 dinh AB

F
I
H
D -_—
C o'
O
B
A M k

HD:
a). CoO MD // BE ( hai gbc dong vi bing nhau )

ma: MD L AC= AC L BE. Laico EC L AB=C la tryc tdm tam gidc ABE = AE | BC
b). Goi O va O’ 1an luot | tdm cua hai hinh vuéng AMCD va BMEF

Tam gidc vuong AHC c¢6 OH 1a dudng trung tuyén tng véi canh huyén AC
=O0H = l AC = l DM
2 2

— ADMH (H =90°) = DH L MH (1)

Chutng minh twong tu, ta dwgc HF L MH(2)= D,H,F thang hang.
https://tuikhon.edu.vn Website Tai ligu word chudn c6 1o gigi-PT:0985029569




https://tuhoctoan.edu.vn

¢). Goi I 1a giao diém cua AC va DF
Ching minh duoc OI 1a duong trung binh cia tam giac DMF, hay I 14 trung diém DF

Ké IK vubng goc AB ( K thuoc AB ) =K 1a trung diém cua AB, vay K ¢ dinh
e 1 1 N L
Mat khac 1K :E(AD+ BF) ZEAB ( Khong doi )= | co dinh.

Vay DE luén di qua I ¢6 dinh.

Bai 2:Cho tam giac ABC, Vvé ra phia ngoai tam giac cac hinh vubng ABDE va BCKH, BM la trung
tuyén cia AC

a). Ching minh DBH + ABC =180°
b). V& hinh binh hanh DBHN. Chitng minh AABC = ANHB
¢). Ching minh DH = 2BM

d). Chtng minh BM L DH

HD:
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2). Chiiy DBH +HBC +CBA+ ABD = 360", HBC = ABD =90°

b). AABC = ANHB(cgc)

¢). Goi O 1a giao diém cua DH va BN

Suy ra O 1a trung diém caa DH va BN

Ta c6: AABC = ANHB = OH =BM (hai duong trung tuyén tuong ¢ng)

Ma DH = OH ( dpcm)
d). Ching minh dugc BHO = MBC = dpcm

Bai 3: Cho doan thang AB va diém M thudc doan thang d6. V& vé mot phia caa AB, cac hinh
vuéng AMCD, BMEF.

a) Chirng minh AE vuéng goc vai BC.
b) Goi H 1a giao diém cua AE va BC. Chirng minh ba diém D, H, F thang hang.

¢) Chirng minh duong thang DF ludn di qua mot diém c¢b dinh khi M di chuyén trén doan
thang c6 dinh AB.

HD:

a) Chirng minh dugc MD song song véi BE
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dinh.

Ma MD 1L AC = AC 1L BE.

Lai c6 EC L. AB = C la truc tdm cua tam giac ABE.

= DbPCM.

b) Goi O, O' lan luot la tdm cua hai hinh vudng AMCD va BMEF.

Tam giac vuéng AHC c¢6 OH la duong trung tuyén ¢ng véi canh huyén AC

= OH zlAC:lDM
2 2

= Tam gidc DMH vu6ng tai H, hay DH 1 MH (1)

Chtng minh tuong tu, ta dugc HF L MH 2

Tu (1) va (2), suy ra DPPCM.

¢) Goi I 1a giao diém cua AC va DF.

Chuang minh duge OI 13 dudng trung binh cua tam giac DMF, hay | 13 trung diém cua DF.
Ké IK vubng goc vai AB (K € AB)

— K 1a trung diém cua AB, tirc 1a K ¢6 dinh.

Mat khéc, 1K :%(AD +BF) = % AB (khong ddi) = 1 ¢6 dinh. Vay DF luén di qua diém 1 ¢é

Bai 4: Cho tam giac ABC, V¢ ra phia ngoai tam giac cac hinh vuébng ABDE va BCKH. BM la

duong trung tuyén caa tam giac ABC.

a) Chirng minh DBH + ABC =180".
b) V& hinh binh hanh DBHN. Ching minh AABC = ANHB.
c¢) Chirng minh DH = 2BM.

d) Chang minh BM vudng goc vaéi DH.
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HD:
a) Chiy DHB +HBC +CBA+ ABD = 360°
Ma HBC + ABD =90° = dpcm
b) Chirng minh duoc hai tam giac ABC va NHB bang nhau theo truong hop (c.g.c)
¢) Goi {0} =DH N BN.
= O la trung diém cua DH va BN.
Ta c6: AABC = ANHB = OH = BM (2 duong trung tuyén twong tng)
Ma DH = 20H = DPCM.
d) Chiang minh BHO =MBC. Tt do quy ra DPCM
Bai 5: Cho tam gidc ABC can tai A, trung tuyén AM , I 1a trung diém AC, K 1a trung diém AB, E
la trung diém AM . Goi N 1a diém d6i xtrng cua M qua |
a) Chirng minh ti giac AKMI la hinh thoi.

b) Tt giac AMCN, MKIC la hinh gi? Vi sa0?
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¢) Chtrng minh E 1 trung diém BN.
d) Tim diéu kién cia AABC dé tir giac AMCN la hinh vuéng.

HD:

a) Chirng minh: MK || Al va MK = Al .

Suy ra tir giac AKMI la hinh binh hanh

Chtng minh AK = AM ma AK, AM Ia hai canh ké nhau suy ra AKMI 1 hinh thoi.
b)Chung minh dugc AMCN la hinh chir nhat.

Chung minh dugc MKIC Ia hinh binh hanh.

c¢)Chtrng minh: AN || MC, AN = MC .

Chting minh: AN || MB, AN =MB.

Suy ra ANMB |a hinh binh hanh.

Lap luan suy ra E 13 trung diém BN
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d)AMCN Ia hinh vuong < AM = MC < AM =%BC |

= AABC vuolng can tai A.

Bai 6: Cho hinh vuong ABCD. Lay diém M trén duong chéo AC. V& ME L AD, MF L CD va MH
L EF. Chtng minh rang khi diém M di dong trén AC thi duong thang MH ludn di qua mot diém c6
dinh.
HD:

Tim cach giai

V& hinh chinh x4c ta thdy duong thang MH di qua mot diém c6 dinh 1a diém B.

Vi thé ta s& ching minh ba diém H, M, B thang hang bang cach ching minh M, = M.

Trinh bay 101 giai
A B
I, 1
M
E T 2/ ] N
H
D E C

Goi N 1a giao diém cua duong thang EM véi BC.
Khi d6 BN = AE; AE = ME (vi AAEM vudng cén)
Suy ra BN = ME.

Chung minh tuong tu ta dugc MN = MF.

N6i MB ta dugc ABMN = AEFM (c.g.c).

Suyra B;=E, dodo M; =M,.
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Tir d6 ba diém H, M, B thang hang.

Vay duong thang MH luén di qua mot diém cb dinh 1a diém B.
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