HINH VUONG
A. Tom tit ly thuyét A

1. Dinh nghia: Hinh vuéng I t& giac ¢ bén goc vudng va bon canh
bang nhau

A=B=C=D
AB =BC =CD = DA

OABCD la hinh vuéng @{

2. Nhan xét: Ttr dinh nghia hinh vudng ta suy ra

- Hinh vuéng 14 hinh chit nhat ¢ bén canh bang nhau

- Hinh vuéng la hinh thoi c6 4 géc vuodng

= Hinh vuéng vtra 1a hinh chir nhat vira la hinh thoi

3. Tinh chat: Hinh vudng c6 tat ca cac tinh chat caa hinh binh thoi va hinh chit nhat
- Tinh chét vé canh:

+) C6 bon canh bang nhau

+) Cac canh ddi song song

- Tinh chat vé goc: Bn géc bing nhau

- Tinh chat vé dudng chéo:

+) Hai duong chéo bang nhau

+) Hai duong chéo cit nhau tai trung diém cua mdi duong

+) Hai duong chéo vudng goc véi nhau

+) Hai duong chéo la cac duong phén giac cua cac géc ¢ dinh cua hinh thoi

3. Dau hiéu nhan biét

- Hinh chix nhat c6 hai canh ké bang nhau I hinh vudng

- Hinh chir nhat ¢6 hai duong chéo vudn géc véi nhau la hinh vudng

- Hinh chir nhat ¢6 1 duong chéo la duong phéan giac cua mét goc la hinh vudng
- Hinh thoi c6 mét géc vudng la hinh vuéng

- Hinh thoi ¢ hai duong chéo bang nhau la hinh vuéng.

4. Nhan xét: Mot tar giac vira 1a hinh chir nhat vira la hinh thoi thi tir giac do 1a hinh vuong
5. Tinh chét dbi xang cua hinh vuéng

- Hinh vudng c6 1 tim doi xung 14 giao diém cua hai duong chéo
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- Hinh vuéng c6 bén chuc dbi xang:
+) 2 duong chéo cua hinh vudng
+) 2 duong thang néi trung diém cac canh d6i dién cua hinh vudng.

B. Bai tap va cac dang toan

Bai 1: Hoc sinh giéi Ha N6i, nam hoc 2009

Cho hinh vuéng ABCD va 1 diém E bat ky . .
nim gita hai diém A va B. Trén tia ddi cua A .
tia CB lay diém F sao cho CF = AE -
a. Tinh EDF
b. Goi G la diém dbi xtng véi D qua trung
diém 1 cua EF. TG giac DEGF la hinh gi? |
Vi sao? .
c. Chirmg minh ba dudng thing AC,DG,EF | °
ddng quy tai 1 diém. .
Loi gidi

a. EDF = EDC +CDF = EDC + EDA =90°(CDF = EDA)

b. Xét ODEGF c6: El =IF, DI = IG = 0DEGF la hinh binh hanh

lai cO0 D=90°= ODEGF la hinh ch@r nhat, ma AADE =CDF = ED=FD = ¢DEGF la hinh
vudng (dau hiéu nhan biét).

c. Tacd EF giao DG tai I, ta di chang minh 1 thudc duong truc cia AC

Co: IB= ID:%EF = | thudc duong trung truc cua BD=1e AC (AC la duong trung truc

cua BD) .




Bai 2:

Cho hinh vudng ABCD. Trén tia doi cua tia .

CB lay diém M, trén tia ddi cua tia DC lay i

diém N sao cho BM =DN. V& hinh binh

hanh AFMN . Chitng minh rang ,

a. AABM = AADN VK o

b. T& gidc AMFN 14 hinh vudng c > - 21
c. Ké FH 1 BM,FK LCN, ching minh rang :

ACF =90°

d. B,D,0 thang hang (O la trung diém cua 2

AF ). ) :

Loi giai
a. AABM = AADN (cgc) = AM = AN = DAN = BAM
b. Hinh binh hanh AMFN, cO AM = AN = 0AMFN & hinh thoi.
Lai cO MAN = MAD + DAN = MAD + MAB =90° = 0AMFN la hinh vuéng
C. ACF = ACD + DCF = 45° + DCF
Ta di chitng minh DCF = 45° = 0CHFK la hinh vudng
Co:
M, +M,=90°= N, +M, =90°,N, + N, =90° =M, =N, = AMHF = ANKF(ch—gn)= FH =FK
= OCHFK la hinh vubng DCF =45° = ACF =90° (dpcm)
d. Ta di chirng minh 3 diém B,D,0 nam trén duong trung truc cua AC
Ta cé ABCD la hinh vudng = B,D nam trén dudng trung truc cua AC
O 1a trung diém cua AF = O la trung diém cua MN = OA=0M

Lai c6 OC =OM = % AC = OM =0C = 0A=0C =0 nham trén dudng trung truc cia AC

— B, D,0 thang hang.




Bai 3:

Cho doan thang AB va diém M thudc doan - i
thang d6. V& vé mot phia cia AB céc hinh ,

vudng AMCD va BMEF H

a. Ching minh AE L BC ’ C\ o'

b. Goi H la giao diém cua AE va BC. A

Chting minh ba diém D,H,F thang hang

¢. Chimg minh duong thang DF luén di qua A M K ;
mot diém cd dinh khi M di chuyén trén

doan thiang cé dinh AB.

Loi giai
a. Co MD//BE (hai goc dong vi bang nhau)
ma MD L AC = AC L BE.
Lai cO EC L AB=C la truc tdm tam gidc ABE = AE 1 BC
b. Goi 0 va O lan luot 12 tm cua hai hinh vudng AMCD va BMEF
Tam gidc vubng AHC cO OH 1a duong trung tuyén Gng véi canh huyén AC

= OH :EAC:EDM
2 2

— ADMH (H =90°) = DH L MH (1)

Chting minh tuong tu, ta dugc HF L MH(2) = D,H, F thang hang.

c. Goi | la giao diém ciia AC va DF

Chtng minh duoc 01 13 dudng trung binh cua tam gidc DMF , hay | 1a trung diém DF
Ké IK vudng goc AB (K thuoc AB) = K la trung diém cua AB, vay K co dinh

Mt khac 1K =%(AD+ BF) =%AB (khong d6i)= 1 ¢6 dinh.

Vay DE ludn di qua | ¢d dinh.




Bai 4

Cho hinh vuéng ABCD, cac diém E,F lan A

luot trén cac canh BC,CD sao cho EAF =45° AN
, trén tia doi cua tia DC lay diém M sao
cho bm =BE. CMR:

a) AABE = AADM, MAF = 45°

b) Chu vu tam gidc CEF bing 1 nira chu vi

tr giac ABCD MT T p

Loi giai
a) AABE =AADN (2 canh goc vudng)= A = A,
=>MAE =90° => MAF =90° - 45° = 45°
b) AAEF = AAMF (cgc) = EF = MF,EF = MD + DF = BE + DF

Chu vi tam giac CEF =CE +EF + FC = CK + BE + DF + CF = BC+CD

= %chu Vi ABCD.

Bai 5:

Cho tam giac ABC vulng tai A, ké duong
ca0 AH va trung tuyén AM, duong phan 1
giac goc A, cat duong trung truc BC tai D,

Te D ké DE vubng goc véi BA va DF

vuong goc voi AC H-
a) Chang minh rang AD 1a phan giac HAM
b) 3 diém E,M,F thang hang

c) Tam giac BCD la tam giac vudng can.

Loi giai

a) Taco: C,=A (cung phugoc B)
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Ma AM:%BC:AMzMC:AZ=C1:>A1=A2,A3:A4

= AD la tia phan giac.

b) AH//DM =D, =A, ,

ma A, =A =>D,=A = AADM cén

= AM =MD

Chung minh ti gidc AEDF a hinh vuéng

— EA=ED=FA=FD

Tacé M,E,F déu nam trén dudng trung truc cia AD
— M, E,F thang hang

C) ABED = ACFD = D, =D,

BDC = BDF + D, = BDF + D, = EDF =90°

= ABCD vudng can.

Bai 6:

Cho tam giac ABC vuong tai A, va AB<AC A E

, ké dudng cao AH , trong nira mit phang c6 2
chua A bo BC vé hinh vuéng AHDE
a) CMR: D nam trén HC

b) Goi F la giao cuia DE va AC, duong

thaing qua F Vva song song V&i AB cit
duong thang qua B va song song véi AC tai
G, chirng minh ABGF 1a hinh vudng

¢) Chitng minh rang AG, BF, HE dong qu

d) DEHG la hinh thang.

Loi giai

a) AC>AB=B>C




Ma B =HAC = HAC >C = HC > AH = AH =HD = HC > HD = D nam giita H va C

b) Taco: A+A =90° A +A =90°= A=A

két hop V&i AE = AH = AAEF = AAHB = AB = AF

Ta gidc ABGF la hinh binh hanh cé 1 géc vudng = hinh chit nhat c6 AB=AF = la hinh
vuong

¢) Goi M 1a giao diém BF,AG
Khi d6 ABDF c6 DM =%BF — M nam trén dudng trung truc cia AD

Ta lai c6 AE=ED,HA=HD = E,H ciing ndm trén dudng trung truc cia AD

Hay H,M,E thang hang.

Bai 7:

Cho hinh vudng ABCD va 1 diém E bat ky A E B

T

nam gitta 2 diém A va B, trén tia d6i cua tia
CB lay 1 diém F sao cho AE =CF G
a) Tinh EDF

b) Goi G 1a diém ddi xiing véi D qua trung I

diém 1 cua EF, t&r gidc DEGF la hinh gi?

¢) Chitng minh rang AC, DG,EF dong quy

Loi giai
a) AAED = ACFD(cgc) = ADE = CDF = EDF = EDC +CDF = EDC + ADE
— EDF = ADC =90°
b) Tt giac DEGF ¢6 | la trung diém cua EF (gt)
| 1a trung diém cia DG
Do d6 DEGF la hinh binh hanh

lai cO EDF =90° nén ttr giac DEGF 1a hinh chit nhat, lai c6 tiép DE = DF nén Ia hinh vudng




Bai 8:

Cho hinh vuéng ABCD, M la diém bat ki

trén canh BC, trong nira mat phang b AB

chia ¢ dung hinh vuébng AMHN, Qua M d E

dung duong thang d song song Véi AB, d
Cit AH & E,cat DC & F

a) Chting minh rang BM = ND

b) Chitng minh rang N,C,D thang hang N
C) EMFN la hinh gi?

d) Chiang minh DF+BM =FM va chu vi
tam giac MCF khong doi khi M thay doi
trén BC.

Loi gidi
a) Tt gidc ABCD la hinh vuong = A +MAD=90° (1)
Vi AMHN la hinh vudong = A, + MAD=90° (2)
Tr(l)va(2)tacd = A=A
Tacod AAND = AAMB(cgc) = B=D, =90°, BM = ND
b) ABCD la hinh vudng = D, =90° = D, + D, = NDC =180°
Nén N,C,D thang hang
¢) Goi O 1a giao diém cua hai duong chéo AH va MN caa hinh vudng AMHN
— 0 la tam ddi xing cua hinh vuéng AMHN
= AH la duong trung truc cia doan MN, ma E,F € AH
—EM=EN va FM =FN (3)
=0,=0,=EM =NF (4)
Tu (3) va (4) = EM =EN = NF = FM = MENF 1a hinh thoi (5)
d) Tu (5) suyra FM =FN =FD+DN, ma DN = MB(cmt) = MF = DF + BM
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Goi chu vi cia AMCF la P va canh hinh vuéng ABCD la a
Ta cO0: P=MC +CF + MF =MC +CF +BM +DF Vi (MF =DF +MB)
=(MC+MB)+(CF+FD)=BC+CD=a+a=2a

Hinh vudng ABCD cho trudc =>a khong doi = P khong doi.

Bai 9:

Cho hinh vudng ABCD, Goi E la 1 diém bét A B

ky trén canh BCcC(E khac B va C), Qua A

ké Ax vudng goc véi AE, Ax Cat CD tai F, G E
trung tuyén Al cua AAEF cit CD & K,
duong thang ké qua E, song song véi AB |

Cit Al & G

a) Ching minh AE = AF va tir gidc EGFK la F D K C
hinh thoi x

b) Chiang minh AAKF dong dang véi ACAF
va AF’=FK.FC

¢) Khi E thay doi trén BC, chang minh chu

vi ciia AEKC khong doi.

Loi giai
a) Xét AABE vudng tai B va AADF vu0dng tai D cO: AB=AD
BAE = CAF = AABE = AADF
— AE = AF Vi AE =AF va Al la duong trung tuyén caa AAEF = Al L EF
Hai AIEG vudng tai 1 va AIFK vudng tai I cO: IEG =IFK; IE=IF
Nén AIEG = AIFK = EG = FK
Ta gidc EGFK c0 hai canh dbi EG va FK song song va bang nhau nén 1a hinh binh hanh.
Hinh binh hanh EGFK c¢6 hai duong chéo GK va EF vudng goc nén la hinh thoi

b) Xét AAKF va ACAF CcO AFK =CFA,




KAF = ACF = 45° = AAKF ~ ACAF(g.9) :%:%Q AF? = FK.FC

c) Theo céu ata c6 AABE = AADF = EB =FD, tir gidc EGFK la hinh thoi nén EK = KF
Do d6 chu vi AEKC 1a: C_.. =EK +KC +CE =CF +CE =CD + DF +CE = 2CD (khong dbi).

Bai 10:
Cho hinh vudng ABCD canh a, trén AB lay A N .
1 1
AM =2—;, trén BC lay BN sao cho BN =2—:
K
2 . N I

a) Chtrng minh rang AN L DM
b) Goi I va J lan luot 1a trung diém cua
NM,ND va K la giao AN va DM . Tinh N
IK,KJ, 1J i J

D C

Loi giai
a) Ta chitng minh AABN = ADAM = D, = A

Ma D, +M,=90°= A +M, =90° = K =90°

, 2 43’ a 1 a
b) Taco MN =, [ +22 _& 5 Kl ==MN =25
) Vo 9 3\/_ 2 6\/_

Tuong ty ta cd DN =2 310 = KJ :%\/1_0

Tuong ty DM =%J1_3:> 1] =%J1_3.
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Bai 11:

Cho hinh vuong ABCD, Tur diem M tly y | E 5

trén duong chéo BD, ké ME,MF lan luot ‘ \ .

vubng goc véi AB va AD. Chang minh

rang:

a) CF =DE;CF L DE <l

b) CM = EF;OM L EF dn=s ZMl N

¢) CM,BF,DE ddng quy p

d) Xac dinh M d dién tich AEMF 16n nhét Dl// h \c
Loi giai

a) BD la duong chéo cua hinh vudng ABCD

= BD la phan giac goc D

= ADB =45° = ADFM can tai F = DF =FM = AE

ACDF = ADAE (cgc) = CF =DE va C, =D,

Ma C,+F, =90° = D, + F, =90° = FOD = 90°

b) AM =EF,BD la duong trung truc cia AC

= MA=MC = MC =EF

Kéo dai FM cat BC tai N = tir giac BEMN |a hinh vudng

= MN = ME = AEMF = AMNC (cgc) = M, = MEF

Ma M, +M, =90° = MEF + M, =90°

= EHM =90° = dpcm.

C) AEFC €0 CH L EF =CM trung CH la duong cao ung vai canh EF
Lai cO ED L CF tai 0= ED la duong cao ung véi canh CF

Chtrng minh tuwong tu cdu a= CE L BF = BF la duong cao ung vai canh CE

— CM, BF, DE ddng quy.
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Bai 12:

Cho hinh vuéng ABCD,M 1a diém trén canh R
BC. Trong nira mit phang bd AB chua

diém ¢ dung hinh vuéng AMHN. Qua M 2
dung duodng thang d song song véi AB,d

Cit AH & E,Cat DC & F

a) Chtng minh rang BM = DN

b. C,D,N thang hang 1,
C. EMNF 12 hinh gi? h S
d. DF+BM =FM va chu vi AMFC khong

d6i khi M thay d6i vi tri tré BC.

Loi giai
a. AAND = AAMB(cgc) = B = D, =90% BM = ND
b. NDC =180° = N,D,C thang hang

c. Tacd MN la duong trung truc cua AH

EN = EM
E,FeAH = : AEOM = AFON(ch—gn) = FN =EM .
FM = FN

Vay 4 canh bang nhau nén 1 hinh thoi.
d. FM =FN =ND+DF =BM + FD
+) Pyrc =MC+CF +FM = MC +CF +BM +DF

= (MC + MB) + (CF + DF) = 2AB (khong dbi)
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Bai 13:

Cho hinh vuéng ABCD c6 d6 dai canh la a.

Goi M va N theo thir tuy 1a hai diém trén 5
canh BC va CD sao cho MAN =45°, Trén tia 12\? E/ o
d6i cua tia DC lidy diém K sao cho M
DK = BM

a. Chirng minh AADK = AABM

b. Chirng minh AN la tia phéan giac KAM

c. Tinh chu vi ACMN theo a K D N C
d. BD cit AM va AN lan luot tai E va F.
Chtng minh rang ba doan BE,EF,FD lap

thanh ba canh cua 1 tam giac vudng.

Loi giai
a. AADK =AABM (c—g—c)
b. AADK = AABM = A = A
+) KAM =A+A +A+A =A+A +A+A =90
KAN =90° — NAM =45’ = KAN = MAN =45° = dpcm
C. Py =MN +NC+CM =CM +CN + KN (AANK =AAMN)=CM +CN +KD+DN =2a

d. Goi H 1a chan duong vudng goc ké tir A dén MN
AAND = AAMH (ch—gn) = A, = A, = AFAD = AFAH (cgc) = FH = FD; AHF = ADF = 45°
AAEH = AAEB(cgc) = EH = EB; AHE = ABE = 45°

Ta cO EHF = EHA+FHA=90° = vulng tai H

Vay BE,DF, FE lap thanh ba canh ciia mot tam giac vuéng.
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Bai 14:

Cho hinh vudng ABCD. Trén tia d6i cua tia 0

BA ta léy mot diém M , trén tia doi cua tia

CB ta léy diém N , trén tia ddi cua tia DC ta A B ™ M
lay mot diém P va trén tia ddi ciia tia AD ta
ldy diém Q sao cho AQ=BM =CN=DP. |
Chung minh:
a) Cac tam giac vudbng AQM,BMN,CNP P—~_D C

DPQ bang nhau.

b) Chimg minh tr gidc MNPQ la hinh
vuoéng.

¢) Hai hinh vubng MNPQ va ABCD c0

chung mot tam d6i xtmg.

Loi giai
a) D& thdy AM =BN =CP =DQ, do d6 cac tam giac vuébng AQM,BMN,CNP,DPQ bing nhau
(c-g-c).
b) AAQM = ABMN = ACNP = ADPQ suy ra QM =MN = NP =PQ (1)
Mt 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 la hinh vuong.

¢) Xét tir giac BNDQ ¢O BN //DQ va BN =DQ nén BNDQ la hinh binh hanh. Goi 1 la giao
diém cta BD va NQ, thi 1 1a trung diém cta BD va NQ. Do dé | 1a tim cua hai hinh

vudng ABCD va MNPQ.

Vay hai hinh vuéng ABCD va MNPQ c6 chung tam dbi xémg 1 .
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Bai 15:

Cho hinh vuéng ABCD. Goi M,N,P,Q theo

, \ 03 , , A M B
thr ty 1a trung diém cua cac canh AB,BC
CD, DA y -
Q N
a) Chirmg minh AN =DM va AN L DM . A
b) Chimg minh rang cac doan thing DM , b C

AN,BP,CQ giao nhau tao thanh mot hinh

vuong.

c) Goi E 1a giao diém ctia DM va AN.
Chimng minh CD=CE.

Loi giai
a) Xeét hai tam gi&c ABN va DAM vudng tai B va A, cO AB=AD va BN=AM, do do

AABN = ADAM

suy ra AN =DM va BAN = ADM .

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

Vay taco AN =DM va AN L DM

b) Gia sir cac doan thang DM, AN, BP,CQ giao nhau tao thanh tt gidc EFGH .
MB//DP va MB=DP = MBPD la hinh binh hanh.

Suy ra BP//DM = AN L BP

Tuong tu ta cling c6 CQ L DM

Nhu vay tir gidc EFGH c0 E=F =H =90°.

* Ta chting minh EF = EH

Dé thay EM 1a dudng trung binh trong tam giac ABF, E 13 trung diém cua AF

Tuong ty H 1a trung diém clia DE .
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Xét hai tam gidc ABF va DAE vuong tai F la E, cO:
AB = AD; BAF = ADE (AABN = ADAM ) = AABF = ADAE = AF = DE

Tur d6 ta c6 EF = EH = 0EFGH la hinh vuéng.

C) H 14 trung diém ctia DE VA CH L DE, do d6 ta suy ra ACDE cén tai C, hay |a CE =CD.

Bai 16:

Cho hinh vuong ABCD. Tu diém M thudc A K E -
duong chéo BD ké ME L AB va MF L AD. -
Chtng minh rang:

F 1 J
a) CF =DE Va CF L DE M
b) Ba dudng thang CM,BF va EF dong qui.

D C

Loi giai
a) TG gidc MEAF €O A=E=F =90° nén MEAF 1a hinh chit nhat. Mt khac, d& thdy AMEB

vuong can tai E, do d6 AF =EM =EB = DF = AE
Tur d6 ta c6 ADAE = ACDF (cgc)= CF = DE va FCD=EDA
Vi FCD+CFD =90°nén EDA+CFD =90° hay CF L DE

b) Chirng minh tuong tu nhu trén, ta c6: AABF = ACBE = BF L CDE

* Ta chung minh CM 1| EF

Gia st FM cit BC tai J; CM cit EF, AB lan luot tai 1,K . Ta cd MIC =90°.
Dé thay BEMJ |a hinh vudng nén MJ = FA;CJ = EA

Suy ra ACIM = AEAF (cgc) = JCM = AEF .

Vi JCM +EKI =90°nén AEF +EKI =90°, hay KIE=90°.
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Xeét tam gidc EFC cO ED L FC,FB 1L CE,CM L EF = ED,FB,CM la ba duong cao trong tam

gidc EFC. Vay ED,FB,CM ddng qui.

Bai 17:
Cho hinh vudng ABCD. Tir diém M tuy y A B
trén canh BC, v& dudng thang cit canh CD i
tai K sa0 cho AMB=AMK, AH L MK =H . B
Chtrng minh rang H
a) AAMH = AAMB
b) KAM =45° [

D K C
Loi giai

BAM + BMA =90°
a) Ta c6: { HAM + HMA =90° = BAM = HAM
BAM = HMA

Hai tam gi&c HAM va AMB c0: HMa=BAM; AM :chung; HAM = BMA

Do d6 AAMH = AAMB(gcg)

b) Xét hai tam gidc ADK va AHK lan lugt vudng tai D va H, c6 canh huyén AK chung,
d6ng thoi AH = AD (Vi cling bang AB).

Vay AADK = AAHK = DAK = HAK

KAM = HAK + HAM :%(HAD+ HAB):%BAD:45°
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Bai 18:

a) Cho hinh vuéng ABCD cé canh bang 1. A M B

Goi M va N 1a hai diém lan luot trén céc

canh AB,AD sao cho chu vi AAMN bang 2.

Ching minh MCN — 45°. N

b) Cho hinh vudng ABCD c6 canh bang 1.

Goi M,N lan luot 13 hai diém trén cac canh L

AB,AD sa0 cho MCN =45°. Chung minh D c

AAMN c¢6 chu vi bang 2.
c) Cho hinh vuéng ABCD. Goi N la trung

diém ctia AD va M thudc canh AB sao cho

AM :%AB. Chirng minh MC la phén giac

cua goc BMN .

Loi giai
a) Theo gia thiét 2= AM + AN + MN = (AB—BM )+(AD - DN)+MN =2—(BM +DN )+ MN
Suyra MN=BM +DN
Trén tia doi ctia tia DN 1ay diém | thoa min DI = BM
Hai tam gi4c vudng CBM Va CDI bang nhau vi ¢c6: CB=CD; CBM =CDI =90°; BM = DI
Suy ra CM =CI va BCM =DCI . MCI = MCD + DCI = MCD +BCM =90°.
Theo tréntacd MN =BM +DN =ID+DN =IN
Xét hai tam gidc CMN va CIN ¢d: CM =CI;MN = NI;CN :chung
Suy ra ACMN =ACIN = MCN =ICN .
Ma MCN +ICN =MCI =90°. Vay MCN =45°

b) Gia sir MCN =45°. Chimg minh chu vi tam giadc AMN bang 2.

Puong thing qua C, vudng goc véi CM cat AD tai | . Vi MCN=45° nén ICN = MCN =45,

BCM =DIC (cung phu v4i MCD); BC=DC
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Do d6 hai tam giac vuéng BCM va DCI bang nhau. Suy ra CM =ClI .

Tt d6 ta ching minh dwgec AMCN = AICN (cgc) = MN = NI

Tir ddy, twong tu nhu trén ta ching minh duoc tam gidc AMN c6 chu vi bang 2

¢) Puong thang qua C, vudng goc voi CN, cat AM tai K

BCK = DCN (vi cung phu v&i gobc NCB)

Do d6 dé dang chimg minh dugc hai tam gidc vuéng BCK va DCN bang nhau (g-c-g).
Suy ra CK =CN va BK =DN

MK =MB + BK = MB + DN =%AB+%AB=§AB

2 2
Theo dinh 1i Pitago: MN =+ AM? + AN® :1/4'28 + AE = 5'28 :

Ta dugc MK =MN

Tir d6 suy ra CKM =CNM

Vay CMK =CMN , hay MC la phén giac géc BMN

Bai 19:

Cho hinh vudng ABCD, lay diém M trén

BD. V& ME L AB tai E va MF L AD tai F. -
Chting minh rang:

a) CF = DE;CF L DE
b) CM =EF;CM L EF ,

C) BF =CE;BF LCE

d) CM,BF,DE ddong quy D C

Loi giai
a) Chirng minh CF = DE;CF L DE
Ta c6 AEMF 14 hinh chit nhat (vi A=E=F =90°) = AE = MF
Mat khac FMD = ABD =45° (so le trong), suy ra MF = DF

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

. . o , . ., | IFD=DCF 0 0
Goi | la giao diém cua CF va DE, ta co: = IFD+ ADE =90" = FID =90
ADE = DCF

Vay CF L DE
b) Chung minh CM =EF;CM L EF

ME = FD
MFC = FDE(MFC+ IFD = FDE + IFD =90°):>AMFC — AFDE = CM = EF.
FC = DE

., |FCK =DEK ) .
Lai co = FCK + DEK =90" = ADE = EKJ =90

DEK +EFC =90°
Vay CM =EF;CM L EF
C) BF =CE;BF L CE
Ta dé dang chimg minh AABF = ABCE = BF = CE; ABF +BEC = ADE = ECF + BEC =90°
d) Theo két quéa ba cau trén thi CM,FB,ED la ba duong cao trong tam giac CEF . Theo tinh

chit ba dudng cao trong mdt tam giac déng quy, ta suy ra CM, BF, DE dong quy.

Bai 20:

Cho hinh vuéng ABCD, liy cic diém A e B

E,F,K lan luot trén canh AB,AD,DC Sao0
cho AE = AF =DK
a) Chtirng minh AK L BF tai giao diém H

b) Chimg minh EHC = 90°. 2

c) Cho AB=3,AE=2. Goi | la trung diém F

FK,O 1a trung diém EC. Chimg minh chu I

Vi AHIO biing —(v5+10+13). D K C

Loi gidi
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a) Ching minh AK L BF tai giao diém H
Ta cO AABF = ADAK (cgc) = ABF = DAK (1)

Suy ra ABF = DAK (2).

Mit khac DAK +BAH =90° (2)

(1), (2) = ABF +BAH =90°.

Viy AK L BF

b) Ching minh EHC =90°.

D& thdy BEKC 14 hinh chit nhat, O 1a trung diém cua EC ciing la trung diém cta BK .
ABHK vudng tai H ¢6 HO 1a dudng trung tuyén nén HO = OB =OK

Suy ra HO=0C =OE. Ma OH 14 trung tuyén trong AHEC nén ta dugc AHEC vudng tai H .

Vay EHC =90°.
c) Theo trén ta co HO=%BK=%\/BE2+EK2 :%\/1+ :%\/1_0

HI 14 duong trung tuyén trong tam giac vudng HFK

Do d6 HI :%FK :%x/FD2+DK2 :%\/E
Trong AFBK, Ol 1a dudng trung binh, do dé: Ol :%BF :%\/ABZ+AF2 =%J1_3

Vay chu vi tam gidc OIH bang Ol +OH +HI =%(\/§+\/1_0+\/1_3)

Bai 21:
Cho hinh vuéng ABCD. Goi E,F,G lan luot A ‘ E B
1a trung diém ctia AB,BC,DE. V& BT LEF -
tar T
: . © F
a) Chung minh ATAG can.
M
b) Chirng minh CE L GT
¢) Goi M 1a giao diém cua CE va DF.
D K C

Chtrng minh AM = AB
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Loi giai
a) ABEF can tai B nén BT la phé&n giac goéc ABC, do vay BT diqua D.

ATED vudng tai T ¢6 TG 1a trung tuyén nén TG = % DE

AAED vudng tai A O AG la trung tuyén nén AG :%DE

Vay AG=TG, hay AAGT can tai G
b) Goi K la trung diém cua CD, ta c6d AEKD la hinh chit nhat nén G 1a trung diém cua AK .
D@ théy tir gi\c AECK 1a hinh binh hanh. Tacé CE//AG (1)

AADG can tai G = ADG = DAG = % AGE .

Tuong ty: TDG = DTG = %TGE — AGT = AGE +TEG = 2(ADG +TDG) — 2ADB =90°

= AG LGT (2)

(1) va (2) suy ra CE LGT

c) Goi N la giao diém ctia AK va DM, tacoé AK//CE va K la trung diém ctia DC nén N
1a trung diém cta DM

D& thay ABCE = ACDF (cgc)= BCE = CDF

MCD +MDC = MCD +MCB =90°. Tur d6 suy ra CE L DF

Theo trén, AK//CE hay AN//CE, suy ra AN L DF
Trong tam gidc ADM, N 14 trung diém DM va AN L DM Nnén AADM cin tai A

Vaytaco AM =AD=AB.
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Bai 21:

Cho doan thang AG va diém D E =

nam gitta A va G. Trén clng
nita mit phang bd AG V& cic
hinh vudng ABCD,DEFG. Goi N

M,N lan luot 1a trung diém H

cia AG,EC. Goi I,K lan lugt
1a tam d6i xtng cta cac hinh

vuong ABCD, DEFG |

a) Ching minh AE=CG va

AE 1 CG tai H D M
b) Ching minh IMKN la hinh
vuong.

¢) Chtmg minh B,H,F thang
hang.

d) Goi T la giao diém cua BF
va EG. Chung minh rang do
dai TM khong d6i khi D di
dong trén doan thang AG cb

dinh.

Loi giai
a) Taco AD=CD, DE = DG = AADE = ACDG(cgc) = AE =CG
AED =CGD, ECH =GCD = AED+ ECH =CGD +GCD =90° = EHG =90°.
Vay AE=CG va AE 1CG

b) Chirng minh IMKN la hinh vudng.

IN 1a dudng trung binh trong tam giac ADE, IN = % AE;IN//AE
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KM la duong trung binh trong tam gidc AGE , suy ra KM = % AE;KM //AE

Tiur do suy ra IN =KM =%AE;IN//KM | AE

Tuong tu: IM,KN 1an luot 1a dudng trung binh trong hai tam giac ACG va ECG
NEn IM = KN :%CG; IM / /KN //CG

Lai c6 AE=CG va AE L CG. Tu do6 ta dugc IMKN la hinh vudng.

¢) Ching minh B, H,F thiang hang.

Tam gidc HAC vudng tai H, ¢d HI 1a trung tuyén nén HI =1A=1C

Suyra IH=1IB=I1D.Ma IH la trung tuyén ciia ABHD, do d6 ABHD vudng tai H

Tuong tu: HK = KE = KG = KD = KF = AHDF vuolng tai H

Nhu vdy ta c6 BH L DH;FH 1L DH. Vay B, H,F thang hang

d) ADB = AGE =45° = BD//EG

K 1a trung diém ctia DF nén KT la duong trung binh trong tam giac BDF , hay T Ia trung
diém ciia BF

T gidc ABFG la hinh thang hai day AB va FG, c6 TM la duong trung binh.

AB+GF _ AD + DG _ AG

Nhu vay ta co: TM = > > > (khong doi).
Bai 23: Hoc sinh giéi nam 2014
Cho hinh thang ABCD vubng tai A va D,
biét CD=2AB=2AD va BC=av2.Goi E la| , .
trung diém cta CD H
a. 0ABED la hinh gi? Vi sao a2
b. Tinh S,.., theo a I
c. Goi | 1a trung diém cta BC,H la chan '
duong vuodng goc ké tir D xudng AC. Tinh | | E C
HDI
()



Loi giai
a) Hinh chit nhat c¢6 hai canh ké bang nhau nén Ia hinh vuéng
b) ABEC vubng can vuodng can

2
— AB = AD =a;CD = 2a;S g = (AB+(2:D).AD _ (a+§a).a _ 3:

. [HDI =HDBBDI
" |HDB+HDA=90°

Ta di chitng minh BDI = ADH = ACD(phu : HDC) < ABDI <> ADCA(cgc)

V‘IE:E:E;B:D:QOO:HDI:%O.
BD 2 DC
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