ON TAP HINH CHU NHAT
A. Tém tit ly thuyét

A B
1. Dinh nghia: Hinh chit nhat 13 t& gidc ¢6 bon goc | L |
vuong
CABCD
04ABCD la hinh chitnhat << . . . . D—| |_C
A=B=C=D

- Nhan xét: Hinh chir nhat cling 1a 1 hinh binh hanh, 1 hinh thang can
2. Tinh chét: Hinh chir nhét o tit ca cac tinh chat caa hinh binh hanh va hinh thang can

- Tinh chét vé canh: Cac canh d6i bang nhau, song song v4i nhau

- Tinh chat vé goc: Bbn goc bang nhau

- Tinh chat vé dudng chéo: Hai dudng chéo bang nhau va cit nhau tai trung diém ctia mdi
duong

3. Déu hi¢u nhén biét

- T giac c6 ba gdc vudng 1a hinh chir nhat

- Hinh thang can c¢6 1 goéc vudng la hinh chit nhat

- Hinh binh hanh ¢6 1 goc vudng 1a hinh chir nhat

- Hinh binh hanh c6 hai dudng chéo bang nhau 13 hinh chit nhat
4. Ung dung vio tam giac vudng

- Trong tam giac vudng, dudng trung tuyén Gng véi canh huyén

bﬁng ntra canh huyén, ta co: BM =%AC

- Néu mot tam giac c6 dudng trung tuyén tng véi 1 canh bang nira

canh 4y thi tam giac d6 1a tam giac vuong
Néu BM :%AC: AABC vuoOng

B. Bai tap
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Bai 1:

Cho hinh chtr nhat 4BCD. Goi1 H 1a hinh
chiéu ctia B 1én AC. Trén tia d6i cua tia
BM lay diém E sao cho BE=AC. Chung

minh rang ADE = 45°

()

Loi giai

+) Ta c6 4ABCD la hinh chit nhat = 4C = BD = BE = ABED

Cantai B =D, =E

Mait khac OC = 0D = OCD =0DC

+) ADE = EDB+ BDC = % OBH + % BOH (gbc ngoai tam giac)

1

=—.90° =45°
2

Bai 2:
Cho hinh chit nhat 4BCD. Trén cac doan "
A
AB,BC,CD,DA lan luot liay cac diém *
M,N,P,Q. Chung minh réng:
MN + NP+ PQO+QOM >22A4C 0 |
D
Loi giai

Goi E,F,I lan lugt 1a trung diém cua MO, NP,ON

Vi AAON,ACPN la céc tam giac vudng

MQ =2AE; NP = 2CF

IE:lMN;F[:lPQ
2 2

— VT =2(AE+EI + FI + FC) > 2AC

——
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Bai 3:

Cho hinh chir nhat 4BCD va diém E thudc N .
doan BD, goi F la diém dbi xting véi 4 .
qua E. Goi H,K lan lugt 13 hinh chiéu cua
A z o S (0]
F lén BC,CD. Chuing minh rang E,H,K .
2 \ 1 | -
thang hang s p .
Loi giai

Ta c6 HKCF la hinh chitr nhat
— HK,FC cat nhau tai trung diém ctia mdi dudng
= FI 1a duong trung binh ACFA= EI//AC (1)
+) Goi M 1a trung diém cua DK nén EM 1a dudng trung binh hinh thang ADKF
— EM //FK = EM 1 CD=>ADEK cintai E=D,=K,=C = EK//AC (2)

E,1,K :thanghang

<\ EHK < \
Tu (1)(2) :{HeIK = E,H,K thang hang

Bai 4:

Cho hinh chir nhat 4BCD. Goi H la hinh

chiéu cua 4 1én B, goi M,N lan luot 1a

trung diém cua HD,BC . CMR: AM 1 MN

M

Loi giai
Goi E 1a trung diém clia 4H nén ME 13 dudng trung binh cia

AAHD = ME | | AD; ME =%AD:%BC=BN:> OBEMN

La hinh binh hanh = BE//MN (1)




ME |/ AD
+) = ME | AB

AD 1 AB

AAMB ¢6 E la truc tam = BE | AM(2) = AM | MN (dpcm)

Bai S:
Cho hinh chir nhat 4BCD. Qua diém E
thudc doan AC ké duong thiang song song ' -
vGi BD 1o cat AD,CD 6 M va N. Dung | ,
hinh chit nhat NDMF . Chimg minh £ la "
trung diém cta BF
N D ]
Loi giai
+) 4 =P =B =D, =C,= AAEP cantal E = AE =EP
+) Tuong tu: AE = EM = EM = MP
+) BPND la hinh binh hanh
ND = PB PBMF : hinhbinhhanh
:{ND:FM:{EM:MP e
Bai 6:
Cho hinh chit nhdt 4ABCD ¢6 4B>4D.| ,
Lay diém E thudc doan 4D, cac diém E** ” N v
I, K thuoc doan CD sao cho * *
DI =CK = AE . Puong thang qua K va
vudng goc voi EK céat doan BC tai M .
Chtng minh rang: IM 1 IE b+ * mn °° !
Loi giai




+) Goi N,H la trung diém cua EM, CD = NH la duong trmg binh hinh thang EDCM

= NH 1L CD
HD=HC NI = NK 1 1
+) DI +IH = HK + KC } = HI = HK — ANIK cantai N = 1 = NK =—NM = NI =— NM
NK =—EM 2 2
DI =KC 2
= AEIM vuong tai I = EI L MI
Bai 7:
Cho hinh chit nhat 4BCD, ké BH 1 AC, got A
B
M la trung diém cua 4H,K la trung diem
ciia CD. Chtrng minh rang BM 1 MK » I
H
D K C
Loi giai
Qua M ké duong thang vudng goc véi BC, cat BH tai [
Taco: MI//AB//CD
M 1a trung diém ctia 4H nén MI 13 dudng trung binh cua
wiel g [MIIICK
AABH = 2T = 1 = OMICK la hinh binh hanh = MK //CI (1)
- 1B Mi =CK =—CD

Trong AMBC c6 I la tryc tdim = CI | MB(2) = BM | MK => dpcm




Bai 8:

Cho hinh chit nhat 4BCD, M 1a diém batky | 4 E
nam trong hinh chir nhat, v ME | 4B tai E,
MF 14D tai F, CK 1AM tai K. Chung ) M
minh rang: )
a) ME’ + MF* = MA®
b) MA* + MC* = MB®> + MD’

D G
¢) BKD =90’

Loi giai

a) Tu giac AEMF 1a hinh chir nhat = MA = EF = ME* + MF* = EF* = AM*
b) Goi G 1a giao diém cua EM va CD, H 1a giao diém cta F va BC

= Tl gidc DFMG,GMHC,EBHM 1a hinh chir nhat,

Do vay MC* = MH* + MG*; MB* = ME* + MH* ; MD* = MG’ + MF* = dpcm
c¢) Goi O 1a giao cua 2 duong chéo AC va BD

_AC_BD

= KO = BK | DK = BKD =90’

Bai 9:

Cho H 14 hinh chiéu cua B trén dudng chéo

AC cua hinh chir nhat 4BCD, M va K theo
thir tu 13 trung diém cia AH va CD

a) Goi I va O theo tha tu 14 trung diém cia

4B va IC . Ching minh rang MO = %IC

b) Tinh s6 do BMK ?

Loi gii
Ta c6: BIKC 13 hinh chit nhat nén O 1a trung diém cta IC va BK

Xét AIMC vubng, Ta cO OM :%CD




b) AMBK ¢6 MD=%IC=%BK:>BMK:90°

AMBK ¢O MD:%IC:%BK:BMK:%O

Bai 10:

Cho A4BC vudng céan tai 4 c6 4H la
duong cao, Goi M 1a 1 diém bat ky trén
canh BC,I va K 1a hinh chiéu vudng goc
cia M trén A4B,AC. Chung minh ring

AIHK vudng can.

B
Loi giai
Ching minh 4/MK 1a hinh chir nhat
Vi A4ABC vudng can tai 4 = AK =IM = BI
Ma BH = HA= HBI = HAK =45
= ABHI = AAHK (cgc) = IH = HK
Ma H,+H,=90"=>H, +H, =90
Bai 11:
Cho A4BC vubng tai A4(AC>A4B), dudng
cao AH, trén HC lay HD=HA, dudong L
BC tai D cit AC tai E
a) Chtrng minh rang AE = 4B
b) M 1a trung diém cua BE, Tinh AHM
B




Loi giai
a) Chung minh 4E = 4B
Ké EF 1 AH = OHDEF 1a hinh chir nhat
= AHBA=AFAE(gcg) = AB = AE
b) AABE vudng cin tai 4 = AM =B—f

ABDE vudng can tai D= MD = B_2E

Tu d6 ta c6: AM = MD

Xét AAHM = ADHM (cgc) = H, = H, =45°

Bai 12:

Cho A4BC can tai 4, tir | diém D bat ky

trén day BC, v& duong thang vudng goc voi
BC cat cac duong thang AB,AC & E Vi F,
V@ cac hinh chtr nhat BDEH,CDFK . Goi I1,J
lan luot 1a tAm céac hinh chit nhat BDEH va
CDFK , M 1a trung diém cta 4D

a) CMR: Trung diém HK 1a 1 diém c6 dinh

khong phu thudc vao vi tri cia D trén BC

H

b) CMR: 3 diém 7,J,M thing hang va 3

duong thang 4D, HJ,KI dong quy

Loi giai
a) Taco: B=D, ma B,=C,=D,=C,=>ID//AC
Chung minh tuong tu ta c6: JD//AB
Khi d6 47DJ 1a hinh binh hanh = 4J//ID, AJ = ID

= Chtng minh A4HIJ 14 hinh binh hanh
= IJ//AH;IJ = AHIJ | | AK; IJ = AK
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Khi d6 3 diém 4, H,K thang hang va 4 1a trung diém ctua HK
b) T gidc AIDJ 1a hinh binh hanh

— M 1a trung diém ctia 4D thi M nim trén duong chéo cua hinh binh hanh.

Bai 13:
Cho hinh chir nhat 4BCD va E 1a diém nam 4 B
trén duong chéo AC, trén tia ddi cta tia EB !
léy F sao cho EF =BE, Goi M,N la hinh
chiéu cia F trén 2 duong thang 4D,PC. ‘
Chting minh rang D j 2 C
a) DF//AC;MN//BD =
b) 3 diém E,M,N thang hang M 1 1 F
Loi giai

a) Dé thay OF 1a dudng trung binh cia ABDF = DF //OE = DF / /| AC
= 4 =D, (Dong vi )= AOAD cin=> 4, =D, =D,

= AIDM can= D, =M,

— D, =M, (d6ng vi) = MN//BD

b) 7 1a trung diém DF = IE 1a trung binh = IE//BD ma MN//BD
Vay M,N,E thing hang

Bai 14:

Cho hinh chit nhat 4BCD, diém P thudc duong chéo BD (P khac B va D), Goi M la
diém ddi xtng cua C qua P

a) Chung minh 4M song song v&i BD

b) Goi E,F lan lwot 1a hinh chiéu caa M trén AD va AB. Ching minh ba diém E,F,P
thang hang

¢) Chtrng minh ti s6 6 dai hai doan thang MF va F4 khong phu thudc vao vi tri cua P
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P
0
M a1
L
E 1 D
K
Loi giai

a) Ta co: O 1a trung diém cta AC (ABCD 14 hinh chit nhat)
P 1a trung diém ctia CM (Vi M d6i xtmg véi C qua P)
Nén OP la dudng trung binh cua AACM , do d6 OP//AM = AM //BD

b) Vi OP la duong trunh binh cua AACM nén OP//AM va OP=%AM
Do d6 OP//AI;OP = AI =t gidc AIPO la hinh binh hanh = PI//4C (1)
Ké ME//AB cit AC tai K, ta co KAE = EAM (:KDA)

Nén 4f la phan giac KAM , mdt khac 4F | KM = AAKM céan

E 1a trung diém cia MK, do d6 EI la duong trung binh cua
AAMK = EI | /OA=> EI | /AC (2)
Ta lai co E,I,F thang hang (3)
Tu (1), (2) va (3) ta cd E,F,P thang hang.
Bai 15:
Cho A4BC vuong tai 4, duong cao AH, 5
trung tuyén AM , Goi D va E theo thu tu 1a . { e
chan dudng vudng goc ké tir H dén 4B, AC, ; Y
. Chting minh rang 0 £
a) AH = DE 2 N
b) HAB = MAC g £ :




¢) AM L DE
d, DI//EK, voi I 1a trung diém cua HB,K,

1a trung diém cua HC.

Loi giai
a) T giac ADHE c6 3 goc vuong nén l1a hinh chit nhat = 4H = DE
b) A4BC vudng tai 4, Co AM 1a duong trung tuyén = AM = MB = MC
= AACM can tai M = MAC=C
Mat khac HAB =C Vi cung phu v61 HAC = HAB = MAC(: C)
c) Ching minh 4M L DE,tacd 4 +E, =90,
Tacod: E,+A4 =E,+A4,=E,+E =90
d) Ta c6 AHEC c6 EK =HK =CK = AEKC cantai K = E, =C = 4,

= EK //AM = KE 1. DE . Chung minh tuong tw = DI | DE = DI / /EK

Bai 16:

Cho A4BC déu co canh bang 4cm, M va N A
1a cac diém lan luot chuyén dong trén hai
canh BC va AC sao cho BM =CN 0
a) Tinh di¢n tich A4BC

b) Xac dinh vi tri cia M va N dé do dai
MN nhé nhat . Tim d6 dai nho nhat d6?

Loi giai

a) Tinh dugc do dai dudng cao: h= % = # =23 (cm)

Suy ra dién tich: S . =%a.h = %4.2\/3 = 43 (cm?)

b) Goi P va O la chan duong vudng goc ké tir M va N xudng 4B

Ta co: AANQ vudng & 0, co A:60°:>AQ:%AN
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Tuong ty d6i v6i AMPB ¢6 PB:%BM

Cong theo V€ ta dwoc: 4Q+ PB :%AN+%BM = %(AN+ NC) :%AC

Ké mH 1 ON. Tt gidc MPQH 14 hinh chitr nhat
Ta co: MNZMH=PQ=AB—(AQ+BP)=AB—%AC=%AB

Nhu vay khi M, N di chuyén ta ludn co: MN Z%AB

Va MN=%AB ,Khi M,N lan luot 12 trung diém cta BC va AC

Suy ra vi tri cia M, N can xac dinh 1an luot 1a trung diém BC va AC

Khi d6 d6 dai nhé nhét ciia MN 13: MN = % AB = 2cm

Bail17:

Cho A4BC nhon, tryc tam H , giao diém cua
cac duong trung truc 1a O, Goi P,Q,N theo
thir ty 13 trung diém cta cac doan thang 4B,
AH,AC

a) Chung minh OPQN 1a hinh binh hanh

b) A4BC can c6 dieu kién gi dé OPON la

hinh chir nhat

Loi giai
a) Goi O 1a giao cua 3 duong trung truc nén OP 1 AB,ON 1 AC
Trong AAHC, ON la duong trung binh nén ON//CH
Va PO//CH (cung vudng goc v&i 4B)
Chung minh tuong tu ta c6 OPON 1a hinh binh hanh

b) Tt gidc BCON la hinh chitr nhat c6 2 duong chéo la NC va BQ= NC=BQ

12
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—mP=Lnc=1po
2 2

Xét AMOB c¢6 MP 1a duong trung tuyén nén MP = %BQ

Nén AMBQ vuong tai M = MB 1 MQ.
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