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BAI 9: ON TAP HINH CHU NHAT
I.TOM TAT LY THUYET

1. Pinh nghia: Hinh chit nhat 12 t gidc ¢ bén goc vuong

A B
O
D C
0ABCD
OABCD la hinh chitnhat& 9y~ .~ & &
A=B=C=D

Nhan xét: Hinh chir nhat cling 1a 1 hinh binh hanh, 1 hinh thang can

2. Tinh chét: Hinh chit nhat c6 tat ca cac tinh chat cua hinh binh hanh va hinh thang can
Tinh chit vé canh: Céc canh d6i bang nhau, song song véi nhau
Tinh chit vé goc: Bén goc bang nhau

Tinh chat vé duong chéo: Hai dudng chéo bang nhau va cat nhau tai trung diém ctua moi

duong
3. Dau hiéu nhan biét

Tt giac c6 ba goc vudng la hinh chir nhat

Hinh thang can c6 1 goc vuong la hinh chir nhat

Hinh binh hanh c6 1 géc vudng la hinh chir nhat

Hinh binh hanh c6 hai duong chéo bang nhau 12 hinh chit nhat
4. Ung dung vao tam giac vuéng

Trong tam gidc vudng, dudng trung tuyén ng vai canh huyén bang nira canh huyén, ta co:

BM = 1 AC
2
A
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Néu mot tam giac c6 dudng trung tuyén @ng vai 1 canh bang nia canh 4y thi tam giac do 1a

1
tam giac vuéng: BM = > AC = AABC vubng

I1.CAC DANG BAI TAP
Dang 1: Chirng minh 1 ti giac la hinh chir nhat
Phwong phap giai: Van dung cac dau hiéu nhan biét &é chitng minh 1t giac 1a hinh chir nhat
Bai 1: Cho tam gidc ABC vudng tai A (AB < AC), trung tuyén AM. E, F lan luot 13 trung diém cia
AB, AC.
a) Ching minh rang AEMF 1a hinh chit nhat.

b) Goi AH la duong cao cua tam gidc ABC. Chiing minh EHMF 1a hinh thang can.

HD:
C
= M
H
A E B

a) Theo tinh chat tam gidc vudng, ta c6 AM = MC = MB.

Tam giac CMA can tai M va F 1a trung diém AC suy ra MF L AC.
Chtrng minh tuong tu: ME L AB.

Vay AEMF la hinh chir nhat.

b) Ta c¢6 EF 1a duong trung binh trong tam gidc ABC,

Suy ra EF // BC.
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Theo gia thiét, AB < AC suy ra HB < HA, do d6 H thudc doan MB.

Vay EHMF Ia hinh thang.

Tam giac HAB vudng tai H, ta c6 HE = EA = EB = MF,

Tu do suy ra EHMF 1a hinh thang can.
Bai 2:. Cho tir gisc ACBD c¢6 AB 1 CD. Goi M, N, P, Q lan luot 1a trung diém ctia BC, BD, AD,
AC. Chung minh rang :

a) Tu giac MNPQ 1a hinh chir nhat.

b) Biét BC // AD, BC = 4cm, AD = 16cm. Tinh MP.

HD:

a)Trong tam giac ACD, PQ la duong trung binh,

Suy ra PQ // CD.

Tuong tu, MN // CD, MQ // AB, NP // AB.

Tu dé ta co MN // PQ va NP // MQ

Suy ra MNPQ Ia hinh binh hanh.

Mat khac, AB 1 CD=MN 1L MQ.

Vay MNPQ 1a hinh chir nhat.

b) Ta cé MP = NQ.

Theo gia thiét thi BCAD la hinh thang véi hai ddy BC, AD va QN la duong trung binh nén

1
MP =NQ = 3 (BC + AD) = 10cm.
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Bai 3: Cho tam gidc ABC, duong cao AH. Goi I 1a trung diém cua AC, E 1a diém ddi xiing véi H
qua I. Goi M, N lan luot 1a trung diém cua HC, CE. Cac dudng thing AM, AN cét HE tai G va K.
a) Chirng minh tir giac AHCE la hinh chir nhat.
b) Chirtng minh HG = GK = KE.
HD:
a)AHCE 14 hinh binh hanh( hai duong chéo cat nhau tai trung diém mdi duong)
Ma AH vuéng géc CB nén AHCE Ia hinh chir nhat.
b) AEAC c0 K la trong tdm nén EK = 2Kl

Tuong tu: GH = 2GI ma IE = IH nén HG = GK = KE

Bai 3:Cho ti gidc ABCD ¢6 AC LBD=0. Goi E, F, G, H lan luot 1a trung diém ciia cac canh AB,
BC, CD, DA. Chang minh rang

a). OE + OF + OG + OH bang nira chu vi tt giac ABCD

b). Tt giac EFGH la hinh chir nhat

HD: b
7 1 1
). Taco OF + OF+OG+OH=— (AB+BC+CD+DA) = 2 Pheco

EF//GH . s
Co EF=G = OEFGH [a hinh binh hanh (dau hiéu nhan biét)
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= EH L EF= OEFGH Ia hinh chir nhat (dhnb)

~ |ACLBD EF 1L BD
Mat khac

AC//EF  |BDI//EH
Bai 3: Cho tam giac ABC va H la tryc tm. Goi M, N, P lan luot 1a trung diém cua cac canh AB,
BC va CA; D, E, F lan luot 13 trung diém cac doan HA, HB va HC.

a) Chtrng minh ring céc t giac MNFD va MEFP la cac hinh chit nhat.

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

a), MNFD Ia hinh binh hanh ma MD//BH; DF//AC

Ma BH vuéng géc AC

Nén MD vudng goc DF

Suy ra MNFD Ia hinh chir nhat.

b) 2MD=BH; 2EM=HA; 2DP=HC

Nén MD=ME=DP khi HA=HB=HC

Suy ra AABC 1a tam gidc déu.

Bai 4:Cho tam giac ABC vudng can tai C. Trén canh AC, BC lay lan luot cac diém P, Q sao cho
AP = CQ. Tur diém P v& PM // BC (M thudc AB). Chang minh tir giac PCQM 1a hinh chir nhat

A

[
oo

M
P
hd
C
HD: * Qo B

Taco AABC vudng can = A=45° = AAPM vudng can = AP =PM
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Theo giai thiét AP =CQ = PM =CQ
Lai co PM //CQ = OPMCQ Ia hinh binh hanh

Mat khac € =90° = OPMCQ I hinh chit nhat (dhnb)

Bai 5:. Cho tam giac ABC can tai A (AB > BC) ¢6 hai duong cao BE, CF va diém M bat ky trén
canh BC. V& MP L AB tai P, MQ L AC tai Q. Trén tia ddi ctia tia MQ ldy diém N sao cho MN =
MP. Chirng minh rang:

a) Tt giac BEQN Ia hinh chir nhat.

b) MP + MQ = CF.

HD:

a) Tac6 PMB+PBM =90°; QMC+QCM =90°

Vi PBM = QCM = PMB = QMC

Do do6 ta co: PMB=NMB

Két hop gia thiét MP = MN, suy ra P va N d6i xttng nhau qua dudng thang BM.
NBM = PBM = QCM =BN // QC (gbc so le trong bang nhau).

Mat khac, BE // NQ (cung vudng vdi AC), suy ra BNQE 1a hinh binh hanh.

Vi hinh binh hanh BNQE c6 mt goc vuong nén BNQE 1a hinh chit nhat.

b) Tacéd MP + MQ = MN + MQ = NQ = BE.
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Dé dang chimg minh dugc AECB = AFBC = BE =CF.
Vay MP + MQ = CF.

Bai 6: Cho hinh chr nhat ABCD, E thudc AD, F thuoc AB. Goi I, K, M, N theo thu tu la trung
diém caa EF, DF, BE, BD. Chitng minh rang IN = KM

HD:
Ta di chirng minh tir giac IKMN la hinh chir nhat

IM // KN (// FB)

o riAe s = 0IMKN
+) Theogia thietco:y \\ :% B

La hinh binh hanh (dau hiéu nhan biét)

= IM L IK = OIKMN |3 hinh chir nhat = IN = KM

IK // DA IK L AB
=
AD L AB IM // AB

Bai 7:Cho tam giac ABC vudng tai A, AB < AC, duong cao AH. L4y diém E trén canh AC sao cho
AE = AB. Goi I I trung diém cua BE, ké EK L BC(K e BC),EN L AH(N e AH)

a). Chung minh ta giac NEKH la hinh chir nhat

b). IHA=IHC

B d
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HD:
a). Ta gidc NEKH cé 3 gdéc vudng nén la hinh chir nhat
b). Ta di chirng minh AIHA = AIHK

1
Xét AIHA,AIHK : IH canh chung , Al = 1K ZEBE

Can thém AH = HK hoic AH = NE ( do HK = NE)
AABH = AAEN(ch—gn) = AH = NE = AH = HK = AIHA= AIHK = IHA = IHC
Bai 8:. Cho A ABC. Goi E, F lan luot 13 trung diém cua AB, AC. Goi M, N, P, Q lan luot 14 hinh

chiéu cua A 1én hai duong phan giac trong va ngoai ciia goc Bva C. Chtirng minh rang:
a) Cac tir gidc AMBN, APCQ 1a cac hinh chir nhat.

b) M, N, P, Q, E, F thang hang.

HD: A
E F
Q
N - <
B C
a) Ta co6 duong phan giac trong va ngoai cua mot goc trong tam giac thi vudng goc voi nhau
nén NBM =90°.

Trong tir gi\c ANBM c6 B=N=M=90° nén ANBM la hinh chir nhit.
Ching minh tuong tu, ta cling c6 APCQ la hinh chit nhat.

b) Vi ANBM Ila hinh chir nhat nén ta c6 NMB =ABM = MBC,
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Suy ra NM // BC (hai goc so le trong bang nhau).

ANBM 14 hinh chir nhét suy ra E 1a trung diém cua AB, ciing 13 trung diém cta NM.
NM qua E, song song voi BC nén NM la duong trung binh trong tam giac ABC,

Do d6 NM di qua F.

Chung minh tuong tu, PQ la dudong trung binh trong tam giac ABC.

Vay cac diém M, N, P, Q, E, F thang hang.

Bai 9: Cho AABC (A =90 c6 AB < AC. Goi M la trung diém ctiia BC. V& MD vudng goc véi

AB tai D va ME vudng gbéc voi AC tai E. VE duong cao AH cua A ABC.

HD:

a) Chirng minh ADME 1a hinh chit nhét.
b) Chirng minh CMDE 1a hinh binh hanh.
¢) Chirng minh MHDE 1a hinh thang cén.

d) Qua A ké d/thang song song vi DH cat DE tai K. Chimg minh HK vuéng géc voi AC.

B
H
D M
K
A E C

a) Tt giac ADME co:
A=D=E=90° nén ADME 14 hinh chit nhat.
b) MD L AB, AC L AB, suy ra MD // AC.

ViM la trung diém cau BC nén MD 1a duong trung binh ctia A ABC.
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Tuong tu, ME cling 1a dudng trung binh cia A ABC,
T d6 ta co A, E lan luot 1a trung diém cua AB, AC.
Suy ra MD // CE va DE // MC. Vay CMDE 1a hinh chit nhat.

c) Theo trén thi DE // HM (1).
/4 4 ~ . r \ /’\ ~ 1
Xét tam giac ABH vudng tai H, c6 HD la trung tuyén nén HD = EAB :

1
Mat khac, trong tam giac ABC, ME la duong trung binh nén ME = EAB.

Suy ra HD = ME (2).
Tu (1) va (2) suy ra MHDE Ia hinh thang can.

d) Xét hai tam gidc ADK va DBH, cé:

DE // BC = ADK = DBH (Hai goc dong vi).

AD = DB (vi D 1a trung diém cta AB)

DH // AK = DAK = BDH (Hai goc dong vi).
Suy ra AADK = ADBH = AK = DH.
Lai c6 AK // DH, do d6 ADHK 14 hinh binh hanh, suy ra HK // DA.
Vi DA _LAC nén HK L AC.

Bai 10: Cho hinh chit nhat ABCD. Goi M 14 trung diém ctia canh DC. Tir M vé& dudng thang vudng

g6c v6i DC va cit canh AB tai N.
a) Chirng minh ADMN Ia hinh chir nhat.

b) Ching minh AMCN 1a hinh binh hanh.
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¢) VE MH vuong goc v6i NC tai H; Goi Q va K 1an luot 13 trung diém cua NB va HC.

Chung minh QK vudng goc véi MK.

HD:
A N Q B

D M C
a) Tu giac ADMN c6 A=D=M=90°, do d6 ADMN la hinh chir nhat.
b) Vi ADMN la hinh chir nhat nén:
AN = DM = MC.

Lai c6 AN // MC, do d6 AMCN la hinh binh hanh.

¢) Trong tir giac BCMN, B=C =M =90° nén BCMN Ia hinh chir nhat.
. . 1

TacoNQ//CMvaNQ = > CM (2).

Goi I 1a trung diém cua MH, thi KI 1a dudng trung binh trong tam gidc HCM.
, ‘ 1

Do do: KI// CM vaKI = > CM (2).

Tur (1) va (2) suy ra NQ = KI va NQ // KI, hay NQKI 1a hinh binh hanh.
Xeét tam giac MNC c6: MH _LNC; KI_LMN (vi KI // CM va CM L MN).
Suy ra I 1a tryc tdm tam giac MNC, do d6 NI 1L MK (3).

Theo trén NQKI Ia hinh binh hanh nén NI // QK (4).

Tu (3) va (4) suy ra MK L QK.
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Bai 11: Cho A ABC vudng tai A (AB < AC). Goi I, M, K 1an luot 12 trung diém ctua AB, BC, CA.
a) Chtirng minh AIMK 14 hinh chir nhat.

b) Trén tia MI 14y diém E sao cho I 1a trung diém ctia ME, trén tia MK 1dy diém F sao cho

K 1a trung diém cia MF. Chirng minh IF // EF va EF = 2IK.

c) V€ AH vudng goc véi BC tai H. Chiing minh tir gidc IKMH 1a hinh thang can.

d) Cho IK = 2MH. Tinh ABC.

HD:
B
H
E | M
A K c
F
a) Ta c6 MI la duong trung binh trong tam giac ABC nén MI // AC, do d6 MI_L AB.
Tuong tu, MK | AC.
Tar gidge AIMK ¢6 A = 1=K =90°nén AIMK 14 hinh chit nhat.
b) Vi L K 1an luot 13 trung diém ctia ME, MF nén IK 1a duong trung binh trong tam giac
MEF,

Tu do ta co IK // EF va EF = 21IK.

c) Theo trén, IK // HM (a).

1
Vi MK Ia duong trung binh trong tam gidc ABC nén MK = > AB (1).
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. 1
Xét tam giac ABH vuong tai H, c6 HI 1a duong trung tuyén nén HI = 2 AB (2).

Tu (1) va (2) suy ra MK = HI (b).

Tu (a) va (b) suy ra IKMH 1a hinh thang can véi hai day 1K, HM.

d) Gia st IK = 2HM. Vi AIMK Ia hinh chit nhat nén IK = AM.

Ma AM la trung tuyén trong tam giac vudng ABC nén AM = MB.

Twr d6 suy ra MB = 2HM.

Theo gia thiét AB < AC nén H nim giita M va B,

Do vy H 1a trung diém ctia MB.

Trong tam giac ABM c6 AH la dudng cao va la trung tuyén nén tam giac ABM can tai A.

Nhu vdy ta c6 AB = AM = MB, hay A ABM la tam giac déu.

Vay ABC =60°.
Bai 12:. Cho A ABC vudng tai A c6 AB =4cm, AC = 3cm. Goi O 1a trung diém cua BC. Goi
D la diém d6i xtmg cua A qua O.

a) Tinh BC, AO.

b) Ching minh ABDC 14 hinh chir nhat.

¢) V& AH L BC (H thudc BC). Goi M, K, I 1an luot 1a trung diém ctia AH, BH, CD. Ching

minh CM = IK.

B D

d) Ching minh A AKI vuong.
K —
HD:
0 |
H
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a) Trong tam giac vudng ABC, ta co:
BC?= AB? + AC?=16 + 9 = 25 = BC = 5(cm).

£ . . A 1 5
Vi AO la trung tuyén trong tam giac vuong ABC nén AO = > BC = > (cm).

b) Tt gidac ABDC c6 hai dudng chéo BC va AD cit nhau tai trung diém O cua mbi doan,

nén ta co ABDC la hinh binh hanh.

Ma BAC =90° nén ABDC 13 hinh chit nhét.

< 1
c¢) D¢ thay KM la duong trung binh trong tam giac ABH nén KM // AB va KM = > AB.

Laic6 CI// AB va CA=% CD= %AB.

Nhu vay ta c6 KM = CI va KM //CI, nén KMCI 1a hinh binh hanh = CM = IK.

d) Theo trén, KM // AB nén KM L AC. Lai c6 AM 1 KC, nén M la tryc tam tam giac ACK.

Do d6 CM LAK (1).
Ma KMCI Ia hinh binh hanh nén IK // CM (2).

Tu: (1), (2) > AK_LIK, hay A AKI vubng.
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Bai 13: Cho A ABC vuong tai A c¢6 AH la duong cao. Tur H v&€ HD vudng goc véi canh AB tai D;

v& HE vudng goc v6i canh AC tai E. Biét AB = 15cm; BC = 25cm.
a) Tinh d6 dai canh AC va dién tich A ABC.
b) Chiing minh ADHE 14 hinh chir nhat.

c) Trén tia d6i cua tia AC 1ay diém F sao cho AF = AE. Ching minh t& giac AFDH 13 hinh
binh hanh.

d) Goi K 1a diém d6i xtmg cua B qua A. Goi M 1 trung diém cua AH. Chtirng minh CM
vudng goc voi HK.

HD:

B
I
H
DH
-
F A E C
K

a) Ap dung dinh li Pytago trong tam giac ABC vudng tai A, co:

AC? = BC® — AB? = 25 — 15% = 400. Suy ra AC = 20(cm).

1 1
Dién tich tam giac ABC: S = EAB. AC = > 15. 20 = 150 (cm?).

b) Tir giac ADEH c6 A=D=H=90° nén ADEH I3 hinh chir nhat.
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¢) Ta c6 AF // DH va AF = DH (vi cing bang AE), nén AFDH 14 hinh binh hanh.
d) Goi I 1a trung diém cua HB. IM 14 dudng trung binh trong A ABH nén IM // AB,
Do do IM_L AC.

Lai c6 AM LIC nén suy ra M la tryc tam cua A ACI,

Do d6 ta c6 CM _LAI (1).

Xét ABKH c¢6 Al la duong trung binh nén Al // KH (2).

Tur (1) va (2) cho ta CM L KH.

Bai 14: Cho tam giac ABC can tai A. Tir mot diém trén day BC, v& duong thang vudng goc véi BC
cat cac duodng thrfmg AC, AB lan luot tai M va N. Goi H va K lan luot 1a trung diém ctiia BC va MN.
Chimg minh rang tr gisc AKDH 13 hinh chit nhat.

HD:

N
A
1|2 K
YM
1 I
B H D C

Tim cach giai

D@ thay tir gidc AKDH c6 hai goc vudng 1a H =D =90° nén chi can chirng minh tir gidc nay
c6 mot gbc vudng nita la thanh hinh chir nhat.

Trinh bay 101 giai

AABC cén tai A, AH 1a dudng trung tuyén nén ciing 1a duong cao, duong phan giac.

Do d6 H, =90° va A, =A,.
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Ta c6 AH // DN (vi cung vuong gbéc voi BC)
= N=A, (cip goc dong vi); M; = A, (cip goc so le trong).
Do do N=M; (Vi A =A,).
Vay AAMN cén tai A ma AK 13 duong trung tuyén nén AK ciing 1a duong cao, K =90°.

Tu giac AKDH ¢6 K=H=D=90° nén nd Ia hinh chr nhat.
Bai 15: Cho tam giac ABC vubng can tai C. Trén cac canh AC, BC lay lan luot cac diém P, Q sao cho
AP = CQ. Tur diém P v& PM song song véi BC (M € AB).

a) Chirng minh tir giac PCQM la hinh chit nhat.

b) Goi I 1a trung diém cua PQ. Ching minh rang khi P di chuyén trén canh AC, Q di chuyén
trén canh BC thi diém | di chuyén trén mot doan thing ¢ dinh.
HD:

a) Hoc sinh tu giai

b) Villa trung diém QP nén I 14 trung diém CM.

Goi E va F 1a trung diém AC va BC,

Suy ra: IE//MA; FI//MB; ma EF//AB

Suy ra E,F,1 thang hang nén I di chuyén trén duong trung binh cua AABC.

Dang 2: Van dung tinh chat cia HCN dé chitng minh qua hé bang nhau, song song, vudng

goc, tinh dd dai cac doan thing
Phwong phap giai:
Ap dung céc tinh chat cuaa hinh chir nhat

Ap dung tinh chat duong trung tuyén trong tam giac vuéng
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Bai 1: Cho hinh chir nhat ABCD, AB = 40cm, AD = 30cm, O 1a giao diém cua hai dudng chéo.
Goi H 1a chan duong vudng goc ké tir A dén BD. Tinh d6 dai doan DH, OH, OB

25

30

HD:
Ap dung dinh Iy Pytago = BD =50cm
OA=0B=0C =0D =25cm

AD?-DH? = AH? = AO? —HO? = AQ? —(DO2 —DH)2
Hay

30% — DH? =252 — (25— DH)? < 302 - DH?2 = 25 — (625~ 50DH + DH?2) <> 50DH =900
— DH =18= HO =7CM

Céach 2: S,qp =%AD.AB =600 :%AH.BD =600 = %.SO.AH = AH =24 = DH =18cm

Bai 2: Cho hinh nhit nhat ABCD, v& BH vudng goc AC tai H. Trén tia d6i cua tia BH lay diém E
sao cho BE = AC. V& EK vudéng goc véi dudng thang AD tai K, EK cit duong thang BC tai M.

Ching minh ring goc ADE bang 45°,

K M E
HD: T T
A / B
H
D C

BAC = CBH = EBM (cung phu v&i goc ABH).
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Tam gidc ABC va BME la hai tam giac vuéng c6 AC = BE va BAC=MBE
Suyra AABC =ABME = ME=BC.

Dé dang chting minh dugc ABMK 14 hinh chit nhat,

Suy ra AK = BM = AB= KM.

KD = KA + AD = KM + ME = KE.

Do vay tam giac KFE vudng can tai K.

Vay ADE =45°

Bai 3: Cho hinh chir nhat ABCD. Goi E 1a chan duong vudng goc ké tir B dén AC. I 1a trung diém
cua AE, M la trung diém cua CD, H la trung diém cua BE

a). Ching minh rang CH // IM b). Tinh g6c BIM
A B
| H
E
D M C
HD:
IH // AB MC // AB
a). Ta ¢6 IH 1a duong trung binh AAEB = H =%AB Lai co MC =%AB = O0IMCH Ia hinh

binh hanh =CH //IM

Taco: IH/MC,MC LBC=IH LBC

CH L BI
CH/I'IM

Xét AIBC c6 H 14 truc tam :{ — BIM =90°
Bai 4: Cho hinh chir nhat ABCD c6 AB = 2BC. Goi E, F lan luot 12 trung diém cua AB, CD. H, K

lan luot 1a trung diém cua DE, HF; I 1a trung diém cta BF va Q 1a giao diém cia CH va EK.
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a) Chirng minh CH L EK tai Q.
b) Chirng minh QI = IE = IC = IB.

HD:

A E B

a) Goi J 1a trung diém HD.

Ta co JK// DF nén JK LEF.

FK L DE (vi ADFE Ia hinh vuéng)

K la truc tm tam giac EFJ
SuyraEK_LFJ, maFJ// CHnén EK_LCH.

b) Theo trén, tam giac CQE vuodng tai Q, tr do suy ra QI = IE =IC = IB.

Bai 5: 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 dbi ctia tia CD 1ay diém H sao cho CH = CB. Chimg minh rang:
a) Ttr gidc CEFD la hinh chit nhat.

b) AE LFH.

HD:

D L
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a) Theo gia thiét, DF = CE va DF // CE, suy ra t giac CDEF l4 hinh binh hanh.

Mit khac, CDF=90°. Vay CDFE la hinh chit nhét.

b) Tac6 AF=AD + DF =CH + CD = DH.

Hai tam giac AFE va HDF cé:

AF =HD, AFE =HDF=90°, FE = DF.

Do d0 AAFE = AHDF = FAE = DHF.

Mit khac DHF + DFH =90° = FAE + DFH =90°

Vay AE 1 FH
Bai 6:. Cho hinh chit nhat ABCD, BH _LAC tai H. Goi M, N, P 1an luot 13 trung diém ctia AH,
BH, CD. Chtng minh rang:

a) T giac CNMP 14 hinh binh hanh.

b) BMP=90°.

HD:

a) Trong tam giac ABH, MN la duong trung binh nén MN = %AB va MN // AB.

—MN = CP, MN // CP. Vay MNCP 14 hinh binh hanh.
b) Xét tam giac BCM, BH L CM, MN L BC (vi MN // PC, PC 1 BC),

Suy ra N 1a tryc tdm tam gidc BCM, do d6 CN L BM.,

Mat khac, vi PM // CN nén PM 1L BM, hay BMP =90° .
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Bai 7:. Cho hinh chit nhat ABCD, E e AC. Pudng thiang qua E va song song v6i BD cit cac duong
thé'ing AD, CD lan luot lai M, N. v& hinh chit nhat DMFN. Goi O, I 1an luot 1a giao diém cua 2
duong chéo cua hai hinh chit nhat ABCD, DMFN. Chtrng minh:

a) Tu giac EIDO la hinh binh hanh.

b) E 13 trung diém cta BF.
HD:
A B
F M S
O
I
N D C

a) Tacod EAM = ADO = EMA (1).
Vi DMEN Ia hinh chir nhat nén IDM = IMD = AME (1)
Tu: (1), (2)= EAM=IDM _ Suy ra: OE // DI.
Mit khac theo gia thiét thi EI // DO. Vay EIDO 1a hinh binh hanh.
b) Ta ¢6 O, I lan luot 14 trung diém ctia BD va FD.
Theo trén, AC // DF, NE // BD.
Xét tam giac DFB, duong thang AC va NE lan luot 14 hai duong trung binh,
Suy ra AC va NE cung di qua trung diém cta BF.
Vi E la giao diém ctia AC va NE nén E 1a trung diém cua BF.
Bai 8: Cho hinh chit nhat ABCD. Trén dudng chéo BD ldy mot diém M. Trén tia AM lay diém N

sao cho M 1a trung diém ctia AN. Goi E va F 1an luot 14 hinh chiéu cta N tron duong thang BC va

CD. Chtng minh rang ba diém M, E, F thang hang.

A B
HD:

M
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Tim céch giai

Xét ACAN, duong thang EF di qua trung diém ctia CN, mudn cho EF di qua trung diém M
ctia AN ta can ching minh EF // AC.

Trinh bay lo1 giai

Tt giac ENFC c6 ba gbc vudng nén 1a hinh chit nhat

Goi O 1a giao diém cua AC va BD va K 14 giao diém ciia EF va CN.

Theo tinh chat hinh chir nhat ta co:

OA=0B =0C =0D; KC = KN = KE = FF.

Xét ACAN c6 OM la duong trung binh nén OM // CN, do d6 BD // CN.

AOCD, AKCF cén, suyra D, =C,, C,=F,.

Mit khac, D, =C, (cdp gic dong vi) nén C, =F,.
Suy ra AC /I EF.

Xét ACAN c6 dudng thang EF di qua trung diém K cua CN va EF / AC nén EF di qua
trung diém cua AN, tire 1a di qua M. Vay ba diém M, E, F thang hang.
Bai 9:. Cho A ABC vudng tai A, dudng cao AH, I 1a trung diém BC. V& HD L AB tai D, HE L AC

tai E. Ching minh AT L DE.

HD:
B
D d
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Vi tam giac ABC vuong tai A nén Al =1B =IC.

Do d6 ABI=DAI (1).

D& thay ADHE 14 hinh chit nhat (A=D=H=90°).
Suy ra ADE = AHE = BHD (cting phu véi AHD) (2)
Mait khac ABI+DHB=90°(3).

Tu: (1), (2), (3) suy raADE + DAI=90°. Vay Al L DE.

Bai 10: Cho hinh chit nhat ABCD. Liy diém P tuy y trén duong chéo BD. Goi M 1a diém d6i xtiing

cuaCquaP
a) Chirng minh AM // BD
b) Goi E, F lan luot 12 hinh chiéu cia M trén AD, AB. Ching minh AEMF 13 hinh chit nhat

c) EF// AC d) E, F, P thiang hang

HD:
a). Goi O 14 giao diém cua BD va AC
Ta c6 OP la duong trung binh cia AAMC = OP// AM

b). Xét OAEMF , c6 E = A=F =90° = OAEMF Ia hinh chit nhat
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c). Taco A, =D,(slt), A, =E,, D, = A(dvi) = E, = A = EF //AC
d). E, F, P thang hang IE// AC,IP//AC «< IP la duong trung binh AAMC

Lai c6 EF // AC = IE// AC
Theo tién dé Oclit thi E, F, P thang hang

Bai 11: Cho tam giac ABC can tai A. Tir diém D trén day BC ké duong vudng goc véi BC cat AB
0 E va AC ¢ F. V& cac hinh chir nhat DBHE va CDFK. Goi | 1a tdm cua hinh chix nhat BDEH, J la
tam caa hinh chir nhat CDFK. Chang minh rang

a). AIDJ va AHIJ la cac hinh chir nhat

b). A, H, K thang hang va A 1a trung diém cua HK

HD:

o Al//DJ(B,=D, =C)
a). CAIDJ la hinh binh hanh = A A o
AJIIDI(C, =D, =B))
HI // AJ(HD /I AC)

OAHWJla hinh binh hanh j{AJ//HI(:ID)

Al /[ KJ (Al // DJ)

2 2 : =
b). A H,K thang hang = ¢AIJK la HBH {AI — KJ(Al = DJ)
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Vay qua A c6 HA // 1J, KA // 1J nén A, H, K thang hang.
Bai 12:.Cho tam gidc ABC nhon, dudng cao BE va CF cat nhau tai H. 1dy M 1a trung diém ctia BC
va I 1a diém dbi xtimg ctia H qua M.

a) Chtrng minh rang: IC = BH va IB L AB.

b) Ching minh raing AMEF la tam giac can.

¢) V& CQ _LBI tai Q. Chang minh raing AFEQ |a tam gi4c vudng.

HD:

)Tt giac BHCI 12 hinh binh hanh (vi hai duong chéo cit nhau tai trung diém mdi dudng).
Tur d6 suy ra IC = BH.
IB//CH,CH_LAB =IB L AB.

b) Hai tam giac EBC va FBC la tam giac vudng tai E va F,

SuyraEM =FM = %BC.
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Vay MEF la tam giac can tai M.

¢) CQ LBI =CQ // BF, dé dang chirmg minh dugc CQBF 1a hinh chir nhat,
Suy ra M 1a trung diém ctia QF.

Theo trén thi EM = FM = MQ.

Trong tam gidc EFQ, MF 1a duong trung tuyén va MF = %FQ.

Do vay tam giac EFQ vudng tai E.
Bai 13:. Cho hinh thang vuéng ABCD (A = D=90°) (AB < CD). V& BE vuéng goc CD tai E.
trén tia d6i cua tia BA 1ay 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. Chimg minh ring NK // AM va BID = 90°.

HD:

Trong tam giac AEM, NK la duong trung binh,

Do d6 NK // AM.

D& thay ta giac ABED I hinh chit nhat,

Do d6 N 1a trung diém cua AE va BD va AE = BD.
Tam giac IAE vudng tai I, c6 IN 1a duong trung tuyén,
Do dé: IN = NA = NE = NB = ND.

Tam giac IBD c6 IN 1a trung tuyén thoa man IN = IB = ID,
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Do d6 BID la tam giac vuong tai I.

Bai 14:. Cac duong cao cuia tam giac ABC gap nhau tai O. Goi M, N, P, D, E, F lan luot 1a trung
diém cua AB, BC, CA, OA, OB, OC. Chung minh réng ba doan thzfmg DN, MF, EF déng quy va
cung do dai.

HD:

MP va EF lan luot 13 dudng trung binh trong tam gidc ABC va OBC.
1 L
Ta c6 MP // EF va MP = EF (vi cing bang > BC va cung song song BC),

Suy ra MPFE la hinh binh hanh.

ME // AO, EF // BC va AO L BC,

Suy ra ME L EF, ta dugc tir giac MPEF 1a hinh chir nhat.

Do d6 MF = PE va MF cit PE tai trung diém moi doan.

Chting minh tuong tu, DN = PE va DN cat PE tai trung diém mdi doan.

Vay ba doan DN, MF, PE dong quy va cung d¢ dai.
Bai 15:. Cho g6c X0y = 90°, M niam trong gbc d6. V& MA L Ox tai A, MB L Oy tai B. Trén dudng
tl‘lalmg di qua A va vudng goc véi AB, 1ay cac diém E, F sao cho ME = MF = AB. Chtitng minh

rang:
a) EOF =90°, MOA = EMA, MOA + FMA =180°.
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b) EOy = OMA + MOF, BOF = OMA + MOF.

T d6 suy ra Oy Ia tia phan giac cua goc EOF.

HD:

E
a) D& dang chirmg minh duoc OAMB 13 hinh chir nhat. Ta ¢6 M 1a trung diém cua EF.
ME = MF = AB = MO, tur d6 suy ra tam gidc EOF vuong tai O.
EMA + MAB= 90°, MOA + MAB= 90°, suy ra EMA = MOA..
MOA +FMA = EMA + FMA = 180°.
b) Tam giac OMF can tai M nén MOF = MFO.
EF cit Oy tai N, ONE = MNB, suy ra OMA + ONE = BMN + MNB =90’
Vi tam giac OEF vuédng tai O nén MFO +OEN =90°.
OMA + MOF + ONE + OEN = OMA + ONE + MFO + OEN = 180°.
Do d6 OEy = OMA + MOF; BOF = BOM + MOF = OMA +MOF
Tu day suy ra OEy = BOF . Vay Oy la phan giac goc EOF
Bai 16:. Cho hinh binh hanh ABCD, tia phan gi4c g6c A cit tia phan giac goc B va tia phan giac

goc D lan lugt tai P, Q.
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a) Chirng minh rang: BP // DQ va AP L BP, AQ LDQ.

b) Tia phan giac goc C cat BP, DQ lan luot tai N va M. Tt giac MNPQ 1 hinh gi? Vi sa0?
¢) Chirng minh rang: NQ // AB, MP // AD.

d) Gia sit AB > AD. Chimng minh rang MP = NQ = AB —AD.

e) Chirng minh rang AC, BD, EF, MP, NQ dong quy.

HD:
F
X
B
A F

M

A N
P
y A y A \\
O D N EB C
E
a) Chung minh BP // DQ.

Goi E 1a giao diém cua BP va CD, F 1a giao diém ctia DQ va AB. Ta c6:
ABE = BEC (so le trong)

va FDC = ABE = %ABC .

Suy ra FDE = BEC =BP // DQ (hai goc dong vi bang nhau).

Chung minh AP 1 BP, AQ LDQ.

AFD =FDC = FDA, suy ra tam giac AFD can tai A. AQ la duong phan giac cling 1a duong
cao nén AQ L DQ. Vi theo trén, BP // DQ nén suy ra AP 1 BP.

b) Chimg minh twong tu nhu trén, ta c6 CN LBN, CM LDM. & giac MNPQ ¢6 bdn goc
vuong nén MNPQ 1a hinh chir nhat.
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¢) T giac BEDF 1a hinh binh hanh (hai cip canh ddi song song).
Theo ching minh trén thi Q 13 trung diém cua DF,
Chutng minh twong tw, N 13 trung diém cta BE.

Tu do suy ra NQ // BF, hay NQ // AB.
ViNQ// AB= BAQ=NQP.

Lai co6 BAQ =BCM =%BCD va NQP = NMP (vi MNPQ la hinh chir nhat).

Tir d6 suy ra NMP = BCM =MN // BC (hai goc so le trong bang nhau).
d) Vi AB >AD nén F thuoc canh AB, E thudc canh CD.
Theo chtng minh trén, BEDF 14 hinh binh hanh va Q, N 1an luot 13 trung diém cua DF, BE,
Suy raQN = BF = DE = AB — AF
Vi tam gidc ADF can tai A nén AB - AF=AB-AD =QN =AB - AD.
Lai c6 MNPQ Ia hinh chit nhat nén QN = MP.
Vay NQ = MP =AB - AD.
e) ABCD la hinh binh hanh nén AC cat BD tai trung diém mdi doan.
BEDF 14 hinh binh hanh nén BD cét EF tai trung diém moi doan.
MNPQ 14 hinh binh hanh nén MP cit NQ tai trung diém mdi doan.
Q, N lan luot 13 trung diém cta DF va BE nén dé thaAy BNDQ ciing 14 hinh binh hanh.
Suy ra BD cit NQ tai trung diém ctia mdi doan.
Ttr d6 ta c6 két luan AC, BD, EF, MP, NQ déng quy tai trung diém cua mdi doan.
Bai 17:. Cho tam giac ABC vudng tai A, D thudc canh BC. Ve DE L AB tai E, DF L AC tai F.
a) Goi I 1a trung diém cua EF. Chtng minh ring A, I, D thing hang.
b) Piém D & vi tri ndo trén canh BC thi EF ¢6 d6 dai ngan nhat? Vi sao?
¢) Dung diém D trén canh BC sao cho CFE =150° .
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HD:
B
E D
I
A E C
a)Tr gidc AEDF c6 A =E =F=90°, do d6 AEDF la hinh chit nhat.
Suy ra I 12 trung diém EF, ciing 13 trung diém ctia AD.
b) Ta c6 EF = AD. EF nho nhat khi AD nho nhat, hay diém D 1a hinh chiéu vudng goc ciia
Alén BC.

) CFE =150° = EFA = DAC = 30°.
Bai 18:. Cho A ABC vuong tai A (AB > AC). Pudng trung tuyén AO. Trén tia ddi cta tia OA 1ay
diém D sao cho OD = OA. Tir B ké BH vudng goc voi AD tai H. Tir C ké CK vudng goc v6i AD

tai K. Tia BH cat CD ¢ M, tia CK ciat AB ¢ N.
a) Ching minh ABDC 14 hinh chit nhét.
b) Chirng minh BH = CK va BK // CH.
¢) Chirmg minh ba diém M, O, N thang hang.
d) Trén tia d6i cia tia BH 1ay diém E sao cho BE = AD. Chitng minh DCE = 45°.

HD:
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D
H
M
N
A C

a)Theo gia thiét, O 1a trung diém ctua BC va AD.

Tt gidc ABDC c6 hai dudng chéo cit nhau tai trung diém moi doan nén ABCD 14 hinh binh
hanh. Hon nita A =90° nén ABCD Ia hinh chir nhat.

b) X¢ét hai tam giac ACK 1a DBH lan luot vudng tai K va H, c6 AC = BD; KAC = HDB (vi
ABDC 1a hinh chir nhat).

Suy ra AACK = ADBH (canh huyén — goc nhon)=> CK = BH.

Ta ¢c6 BH // CK (vi cung vudng goc voi AD) va BH = CK (theo trén).

Do d6 BHCK 1a hinh binh hanh, suy ra BK // CH.

c) BM //CN, BN // CM, do d6 BMCN la hinh binh hanh.

Vi O 1a trung diém cua BC nén O ciing 14 trung diém ctiia MN, suy ra diéu phai ching minh.

d)Vi ABDC la hinh chir nhat nén ta c6 AD = BC = BE,

Suy ra tam giac BEC can tai B, nén BEC = BCE.
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Lai ¢c6 BM // CN nén BEC = NCE (so le trong). Suy ra BCE = NCE (1).
Theo trén ABDC 1a hinh chit nhat nén dé dang suy ra CBD = CAD

Suy ra ACN =DCB (2) (hai gbc cung phu véi goc CAD, CBD).

Tu (1) va (2) chota CAN+ NCE =DCB +BCE, suy ra ACE =DCE.

CE 1a tia phan giac cua goc vuong DCAnén DCE =45°.

Bai 19:. Cho hinh chir nhat ABCD. Goi E la diém ddi xtng ctia B qua C. V& BH vudng goc véi AE

tai H. Goi I 1a trung diém cua HE.
a) Chung minh tr gidc ACED la hinh binh hanh.
b) Goi K 1 truc tim ciia ABIL. Chiing minh K 1a trung diém ctia HB.
¢) Chirng minh tir giac BCIK 1a hinh binh hanh.

d) Chirng minh AC, BD va dudng trung tryc ctia IC dong qui tai mot diém.

HD:
A - B
K
D : C
|
E

a) Taco AD // CE va AD = BC = CE. Do vay ADEC Ia hinh binh hanh.
b) K 14 giao diém cua BH va duong thang qua I, vudng goc véi AB.
EB_LAB, IK1AB=IK// EB.

Ma I 1a trung diém ctia EH nén IK 1 dudng trung binh trong tam giac BHE.
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Vay K 14 trung diém cta BH.
1 s .
c¢) IK // BC; IK = BC (cung bang > BE) = BCIK la hinh binh hanh.

d) BCIK la hinh binh hanh=CI // BK = Cl L AE. Tam giac ACI vuong tai I nén duong
trung truc cua CI cling 1a duong trung binh cua tam giac ACIL. Do vay duong trung tryc cua CI di

qua trung diém ctia AC.

Mt khac vi ABCD 14 hinh chit nhat nén AC cat BD tai trung diém cua mdi doan. tir d6 ta

c6 AC, BD, CI dong qui tai trung diém cua AC.

Bai 20:. Cho hinh chit nhat ABCD, E thudc dudng chéo BD. Trén tia ddi cta tia EC lay diém F sao
cho CE = EF. Ve FG LAB tai G, FH L AD tai H.

a) Chimg minh rang tr giac AHFG 1a hinh chit nhat.

b) AF // BD.

¢) * E, G, H thang hang.

HD:

a) Tu giac AHFG c6 A =H =G =90° nén AHFG Ia hinh chit nhat.

b) Goi I 1a giao diém cua AC va BD, ta c6 I 1a trung diém cta AC.

Theo gia thiét thi E 13 trung diém cua CF. do d6 dudng thang BD la dudng trung binh trong
tam giac ACF. Vay AF // BD.

¢) Goi K 1a giao diém ciia AF va GH, suy ra K 1a trung diém cua AF.

D& thay AIEK Ia hinh binh hanh, suy ra KE // AC. Ta s& chimg minh GH // AL
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Vi AHFG 1a hinh chir nhat nén AGH = GAF (1).

Vi AF // BD nén GAF = ABD(2).

Vi ABCD la hinh chit nhat nén ABD =BAC (3).

Tu (1), (2), (3) suyra AGH =BAC.

Do d6 GH // AC (hai goc so le trong bang nhau).

Vi GH qua K nén hai duong thang GH va KE trung nhau.

Viy ba diém G, H, E thang hang.
Bai 21:. Cho A ABC vuong tai A (AB < AC). Goi M 1a trung diém cua canh BC. V& MD vuéng
gbc AB tai D; Vé ME vuong goc AC tai E.

a) Chimg minh rang tir giac ADME 1a hinh chit nhat.

b) Chirng minh CMDE Ia hinh binh hanh.

c) V€ AH vudng goc véi BC tai H. Ttir giac MHDE 1a hinh gi? Vi sao?

d) Qua A v& duong thang song song vi DH cit DE tai K, duong thang HK cat AC tai N.

Chimg minh ring HN? = NA.CN.

HD:
B
H
D M
K
-
A N E C

a) Tu giac ADME c6 A=D=E =90° do 46 ADME la hinh chit nhat.
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b) Ta c6 MD // AC, ME // AB va M 1a trung diém ctia BC nén D va E 1an luot 1 trung diém

cua AB, AC.
Vi ADME 1a hinh chir nhat, ta c6 MD // EC va MD = AE = EC,
Do d6 CMDE 1a hinh binh hanh.
¢) Vi AB < AC nén H nam gita B va M.
DE la duong trung binh trong tam giac ABC nén DE // BC.
Taco MH // ED ().

ME = AD :%AB ).

. 1
Trong tam giac ABH vuong tai H ¢6 HD 1a trung tuyén nén HD = EAB (3).

Tu (1), (2), (3) suy ra MHDE 1a hinh thang can.
d) DE // BC = HBD = KDA (hai goc so le trong);
BD = DA;

DH// AK = BDH =DAK
Tur do ta c6 AHBD = AKDA = DH = AK, suy ra DHKA la hinh binh hanh.

Do d6 HN // AB = HN _LAC.
Tam gidc HAN vuong tai N co: HN? = HA? — NAZ.
Tam gidc HCN vudng tai N c6: HN?> = HC? — NC?

Suy ra 2HN? = (HA? + HC?) — (NA® + NC?) (4)

Tam gidc HAC vudng tai H c6: HA? + HC? = AC?(5)
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NA? +NC? =(NA+ NC)’ —2NANC = AC* - 2NA.NC (6)
Tir (4), (5), (6) suy ra 2HN® = AC* —( AC* —2NANC) =2NA.NC

Vay HN? = NANC.

Bai 22:. Cho A ABC cén tai A, duong cao AH. Goi M 1a trung diém cua AB va E 1a diém d6i xting

cua H qua M.
a) Chung minh AHBE 1a hinh chir nhat.
b) Chirng minh ACHE 1a hinh binh hanh.
¢) Goi N 14 trung diém ctia AC. Chirng minh ba dudng thing AH, CE, MN dong qui.
d) CE cat AB tai K. Chtrng minh AB = 3AK.

HD:

a)Theo gia thiét thi M 1a trung diém ctia AB va HE.

Tt giac AHBE c6 hai dudng chéo AB va HE cit nhau tai trung diém mdi doan nén AHBE
Ia hinh binh hanh.

Mit khac AHB =90° nén AHBE la hinh chit nhat.

b) Vi tam giac ABC can tai A nén H 14 trung diém ciia BC. Suy ra BH = CH.

Taco AE // CH va AE = BH = CH nén ACHE la hinh binh hanh.
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c) HN la duong trung binh trong tam giac ABC, ta c6 HN // AM va HN = AM nén AMHN

la hinh binh hanh.

AEHC va AMHN 14 hai hinh binh hanh nén AH, CE, MN déng qui tai trung diém I cia mdi

doan.
d)Trong tam gidc AEH c¢6 AM va EI 14 hai dudng trung tuyén, do d6 K 13 trong tAm tam
gidc AEH.

Suyra AK :§AM =%AB.

Viay AB = 3AK.
Bai 23:. Cho hinh chit nhat ABCD. Hai diém I, K trén canh CD sao cho DI = CK, E la diém bat ky

trén canh AD. Pudng thing vudng goc voi EK tai K cit BC & M. Tinh EIM .

HD:

E D 2 5 \
diém cua ME va CD,

Goi N, P 1an luot 1a trung
Suy ra NP la duong trung binh trong hinh thang vuéng CMED.
Do do6 ta co NP LCD.

Mit khac, theo gia thiét DI = CK, suy ra PK = PI.

Trong tam giac NIK c¢6 NP 1 dudng cao va trung tuyén, do d6 NIK can tai N.

Khi d6 ta c6 IN = NK = NM = NE.
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Tam giac IME c6 IN 14 trung tuyén va IN = NM = NE nén tam giac MIE vudng tai I.
Vay EIM=90°
Bai 24:. Cho A ABC cén tai A c6 duong cao BH, M thudc canh BC. Vé MD L AB tai D va
ME L AC tai E. Trén tia d6i ctia tia ME lay diém F sao cho MF = MD.

Chtng minh rang: MD + ME = BH.

HD:
A
H
D
E
N
F
Ta co:
DMB + DBM = 90°
EMC + ECM=90° = DMB=EMC=FMB.
DBM = ECM
Mit khac, theo gia thiét DM = FM, tir d6 ta chimg minh dugc D va F d6i xtmg nhau qua
BC.

Suy ra BFM =90°,

MD + ME = MF + ME = EF.

T gidc BHEF c6 H =E =F =90°, do 6 BHEF 1a hinh chit nhat, suy ra BH = EF.

Vay ta co MD + ME = BH.
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Bai 25:. Cho tam giac ABC déu c6 duong cao AH, M nam trong A ABC (M c6 thé thudc cac canh
clia tam giac). V& MD L AB tai D, ME L AC tai E, MF L BC tai F. Ching minh rang: MD + ME +
MF = AH.

HD:

A
L
E
D
1 25210\
MK\
slllw Y
BT F 4 C

DPuong théng qua M, song song v&i BC, cit AB, AC, AH lan luot tai I, J , K. Vi M nam
trong tam giac ABC nén M thudc doan 1J va K thuoc doan AH.

Tt gidc MFHK c6 F=H =K =90°,

Suy ra MFHK 1a hinh chir nhat.

Ta co MF = KH.

D& thay tam giac AIT déu.

Dung IL 1L AJ, L thudc AJ, ta cO IL = AK.

Theo bai tap trén, MD + ME = IL = AK.

Tu do: MD + ME + MF = AK + KH = AH.
Bai 26: Cho goc xOy =90°va mot diém M nam trong goc d6. V& MA vudng goc voi Ox tai A; MB
vudng goc voi Oy tai B. trén dudng thiang di qua M va vudng goc véi AB, 1ay diém E va F sao cho
ME = MF = AB. Chung minh Oy la tia phan giac cua goc EOF.

HD:
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Ta co tir gidc AMBO 1a hinh chir nhat

Suy ra AB=OM
Xét tam giac EOF ta co AB:OM:% EF

Suy ra tam giac EFO la tam giac vudng tai O
Suy ra EOA + AOF =90’
Ma xOy =90° suy ra AOF + FOX = 90°
Suy ra EOA=FOX
Qua F dung dudng thang vudng goc vai OI cit OF tai Q
Xét hai tam giac vuong QOI va FOP ta c6 10Q = FOP va Ol=PF
Suy ra AQOI=AFOP
Suy ra OQ=0F = A QOF can tai O
Ma Ol L QF = OI la duong cao ctua tam giac QOF
Trong tam giac can duong cao cling la duong phan giac
Vay Oy la tia phan giac ctia goc EOF.
Bai 27: Cho tam giac ABC vudng cén tai A. Trén canh huyén BC lay diém D. V&

DH L AB, DK L AC. Biét AB = a, tinh gia tri 16n nhét cua tich DH . DK.
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HD:
C
Kl y D
_1 X
A— < B

Tim cach giai

Ta thay DH + DK = AB (khong ddi). Dya vao cac hiang ding thire ta c¢6 thé tim duoc moi
quan hé giira tich DH . DK véi tong DH + DK. Mdi quan hé nay duoc biéu dién nhu sau:

Taco (X—Y)? >0 X%+ Y2 > 2xy < X2 + Y2 + 2Xy > 4xy < (X + y)? > 4xy

(x+y)2l

< Xy < 2

Trinh bay 101 giai
T giac AHDK c¢6 ba goc vudng nén 1a hinh chir nhat.
Tam giac HBD c6 H=90°; B=45° nén la tam giac vudng can.

TadatDH=x, DK =y thiHB=x, AH=yvax+y=a.

2 2
Taco xy < +4y) _ ""I (khong dbi).

Dau "=" xay ra <> X = y < D la trung diém ctia BC.

2
Vay gia tri 16n nhat cta tich DH . DK la a? khi D 14 trung diém ctia BC.

Dang 3: Sir dung dinh ly thuén va dao ciia dwdng trung tuyén #ng véi canh huyén trong tam

giac vudng
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Phwong phap giai: Sir dung dinh 1y vé tinh chat duong trung tuyén (mg véi canh huyén caa tam

giac vudng dé chang minh cac hinh bang nhau hoic chang minh tam giac vuéng
Bai 1: Tinh d6 dai trung tuyén wng véi canh huyén caa mét tam giéc vudng c6 cac canh géc vudng
bang 7cm va 24cm.
HD:

Biét hai canh goc vudng, diung Pytago dé tinh canh huyén , trung tuyén &ng véi canh huyén
bang nira canh huyén nén trung tuyén AM =12,5(cm).
Bai 2: Cho tam giac ABC can tai A, CH la duong cao (H € AB). Goi D 1a diém di xang véi diém
B qua A.

a) Chirng minh tam giac DCB la tam giac vudng.

b) Chirng minh DCA=HCB .
HD:

a) Vi A la trung diém BD ma AB=AC=AD

Nén ADCB vudng tai C( tinh chat trung tuyén)

b) DCA=CDA ma CDA =HCB ( cung phu goc B) nén DCA=HCB .

Bai 1:. Cho tam gidc ABC vudng can tai C, M 1a diém bét ky trén canh AB. V& ME L AC tai E,
MF L BC tai F. Goi D 1 trung diém cta AB.Chting minh rang:

a) Tt giac CFME 14 hinh chir nhat.

b) A DEF vubng can.
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HD:
A
E M
D
I
C E B

a) Theo gia thiét thi tir gisc CFME ¢6 C=F = E =90°

Do @6 MECEF la hinh chir nhat.

b) Goi I 1a giao diém cua EF va CM, I 13 trung diém cua EF va CM.

Vi tam gidc ABC vuong can tai C nén CD 1 AB. X¢ét tam gidc DCM vuong tai D, ¢6 DI 1a

trung tuyén nén:

DI = %MC = ZEF. Ma DI ciing 1a trung tuyén trong tam giac DEF, do vay tam giac DEF

N |-

vuong tai D.
Trong tir giac CEDF ¢6 CED+CFD =180° = CED = BFD (1).
D@ thiy ECD = FBD = 45°(2) va EC = MF = BF (3) (tam giac BFM vudng cén tai F).
Tu (1), (2), (3) suy ra hai tam giac CED va BFD bang nhau (g-c-g).

Tu do, DE = DF. Vay tam gidc DEF vuong can tai D.

Bai 2: Cho tam giac ABC, cac duong cao BD va CE. Goi M, N la chan cac duong vudng goc ke tu
B, C dén DE. Goi I 1a trung diém cua DE, K la trung diém cua BC. Chang minh rang

a). IK L ED
b). EM = DN
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HD:

AEKD(KE = KD)

1
: ) EK=DK==-BC=
a). Taco 5 {IEzID

= IK L ED(dpcm)

= Kl la duong trung binh caa hinh thang MBNC

., [KB=KC(K<BC)
" |KI//BM /INC

IM =IN
= = ME =DN
IE=1D

Bai 3:. Cho tam giac ABC vuong tai A (AB > AC). Ké duong cao AH (H thuéc BC). Goi E 1a
diém ddi xang cta C qua H, v& EK vudng goc véi AB tai K. Goi I 1a trung diém AK, N 1a trung
diém cua BE. Chitng minh rang: KE // IH va HK vuéng goc KN.

HD: B

A C
Tacdé EK L AB=EK// AC, tir gidc EKAC la hinh thang

vuong tai K va A.

Lai c6 H 14 trung diém EC, I 1a trung diém AK nén HI 1a duong trung binh caa hinh thang

EKAC. Tur d6 ta c6 EK // HI.
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HI L AK, I 1a trung diém AK, nén tam gidc HKA can tai H. Do d6 HKA = HAK (1)
Tam giac BEK vudng tai K, c6 KN la trung tuyén nén KN = NB = NE.

Tam giac KBN céan tai N, do d6 BKN = KBN (2).

Tu (1), (2) suyra BKN+AKH = KBN + KAH = 90°.

Vay NKH = 90°.

Bai 4: Cho tam gidc ABC vuéng tai A, duong cao AH. Goi |, K theo tht ty 13 trung diém cua AB,
AC. Chang minh

a). IHK =90° b). Chu vi tam gi4c IHK bang nira chu vi tam giac ABC
B e
H
I g
9 hi
A ) K ) C

HD:

a) Ta co: AIAH,AKAH can tai | va K = IAH = IHA, HAK = AHK

= IHA+ AHK =90° = IHK =90°

b). Taco IH =%AB, HK :%BC, IK =%BC = P :%PABC(dpcm)

Bai 5:. Cho hinh chit nhat ABCD. Goi M, N lan luot 13 trung diém cua BC, CD. Goi giao diém cua
AM, AN vo1 BD lan luot 1a P, Q. Goi AC cat BD tai O. Chlrng minh réng:
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a) AP = %AM, AQ :éAN.

b) BP = PQ = QD = 2.0P.

HD:
A B
P
M
0]
Q
D N C

a) Ta c6 O 1a trung diém ctia AC va BD.

Trong tam giac ABC, AM va BO 1a hai dudng trung tuyén, do d6 P 1a trong tAm tam giac

ABC. Tu dotaco AP = %AM.

Chung minh tuong tu, ta c6 AQ zéAN.

b) Taco: BP = %BO:%BD;tu’Gngtu, DQ = %BD ,suy ra PQ = %BD.

Mt khac OP = 0Q = %OB, do d6 O 1a trung diém PQ.

Vay BP = PQ = QD = 20P.

Bai 6: Cho tam giac ABC c6 duong cao Al. Tur A ké tia Ax vudng goc véi AC, tir B ké tia By song
song véi AC. Goi M la giao diém cua hai tia Ax va By. N6i M véi trung diém P cia AB, duong
MP cat AC tai Q va BQ cat Al tai H

a). Tu gidc AMBQ la hinh gi b). Chizng minh rang CH vudng goc véi AB

c). Chung minh tam giac P1Q cén
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HD:

a). Ta c6 tir giac AMBQ 14 hinh chit nhat ( hai duong chéo cat nhau tai trung diém cta moi

duong va bang nhau )
b). Ta co H la truc tdm cua AABC =CH L AB

1 .
c).co Pl = PQ=§AB:>AP|Q can tai P.

Bai 7:. Cho hinh thang vuéng ABCD (A =D =90°, AB < CD). V& BE vuéng goc CD tai E. Trén
tia dbi cua tia BA 1iy diém M sao cho BM = DC.

a) Chimg minh rang tir giac ABED 1a hinh chit nhat.

b) Chimng minh ring AE = MC.

¢) Goi N 1a giao diém ctia AE va BD, K 14 trung diém ctia EM.
s 1
Chirng minh rang NK = E AM.

d) V& Al vudng goc voi ME tai I. Chimg minh rang BI L ID.

HD:

c. .
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a) T giac ABED co:

A =D =E =90° nén ABED la hinh chi nhat.
b) Theo gia thiét ta cé:
BM =DC vaBM // DC.
Do d6 BMCD Ia hinh binh hanh, suy ra MC = BD.
Mat khac, vi ABED la hinh chir nhat nén BD = AE.
Twr do ta co: AE = MC.

¢) Ta co N 1a trung diém ctia AE va BD.

1
Trong tam giac AME, NK 1a duong trung binh. Do d6 NK = E AM.
, y DU A s 1
d) Xét tam giac AIE vudng tai I, c6 IN la trung tuyén nén IN = > AE.
- . 1
VIiAE=BDnénIN = EBD.

. 1
Xét tam gidc BDI c6 IN 1a duong trung tuyén va IN = E BD , do d6 ABDI vudng tai I.

Vay BI_LID.

Bai 8:. Cho hinh thang vuéng ABCD (A =D =90°; AB < CD). V& BE vuéng goc véi CD tai E.
Trén tia ddi tia BA léy diém M sao cho BM = DC. Goi N 1a giao diém cua AE va BD; Goi K la

trung diém cia EM. V& Al vudng goc v6i ME tai 1.
a) Ching minh ABED 1a hinh chir nhat.
b) Chirng minh BMCD 1a hinh binh hanh.

c¢) Chirng minh NK song song AM.
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d) Chung minh A BID vuéng.

HD:
A B M
K
N
I
D E C
a) Tu giac ABED c6 A =D =E =90° nén ABED la hinh chir nhat.
b) Theo gia thiét thi BM = CD. Vi ABCD Ia hinh thang nén CD // BM.
Do d6 ta c6 BMCD la hinh binh hanh.
¢) Vi ABED 1a hinh chir nhat c6 N 14 giao diém hai dudng chéo nén N 1a trung diém cta AE
va BD.

Xét tam gidc EAM c6 NK 1a duong trung binh nén NK // AM.

- ) . . 1
d)Tam giac AIE c6 IN la trung tuyén nén IN :EAE.
. . 1
Ma AE = BD nén ta duoc IN ZEBD.

_ . 1 R .
Trong tam giac IBD ¢6 IN la trung tuyén va IN = 2 BD nén A BID vuong tai .

Bai 9:. Cho tam giac ABC vudng tai A (AC > AB), duong cao AH. Trén tia HC 14y diém D so cho
HD = HA, duong thing vudng goc v6i BC tai D cit AC tai E.

a) Chimg minh rang AE = AB.

b) Goi M 1a trung diém cua BE. Tinh AHM.
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HD:

a) Dung AI L DE, I thuoc DE. Ta c6 AHDI Ia hinh chir nhat.
Suy ra Al =HD = AH.
Hai tam giac vuéng AIE va AHB co:
EAl =BAH (cung phu véi goc IAB), Al = AH.
Do d6 AAIE = AAHB, suy ra AE = AB.
b) Ta c6 tam gidc DBE vudng tai D, tam gidc ABE vuong tai A.

ViM la trung diém cua BE nén AM = DM = %BE.

Tir d6 dé dang thay dugc AAMH = ADMH (c-c-c).
Suy ra MHA = MHD = 45°.
Bai 10: Cho hinh thang ABCD, A =D =90° Trén canh AD c¢6 mét diém H ma AH < DH va

BHC =90°. Chirng minh rang trén canh AD con mot diém K sao cho BKC =90°.

HD:

< = »

A

v
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Tim cach giai

Gia str da chirng minh duoc BKC =90° thi ABHC va A BKC la hai tam giac vuéng chung
canh huyén BC nén hai dudng trung tuyén tmg véi BC phai bang nhau.

Do d6 can ching minh hai dudng trung tuyén nay bang nhau.

Trinh bay 101 giai

Goi M va N lan luot 1a trung diém cua AD va BC.

Khi d6 MN 1a duong trung binh ctia hinh thang ABCD, suy ra MN // AB

= MN L AD (vi AB L AD).

Trén canh AD lay diém K sao cho DK = AH = MK = MH.

ANHK c6 NM vira la duong cao, vira 1a dudng trung tuyén nén 1a tam giac can

= KN = HN.
Xét AHBC vuéng tai H c6 HN = % BC (tinh chit dudng trung tuyén tng véi canh huyén).
Suy ra KN =%BC (vi KN = HN).

Do d6 AKBC vuédng tai K = BKC =90°.

Dang 4: Tim diéu kién dé tir giac 1a hinh chir nhat
Phwong phap giai: Van dung dinh nghia, cac tinh chat va dau hiéu nhan biét caa hinh chit nhat

Bai 1: Cho tt gidc ABCD. Goi E, F, G, H theo tht ty 1a trung diém cua cac canh AB, BC, CD,
DA. Tim diéu kién cua tt giac . ABCD dé tir giac EFGH la hinh

chtr nhat
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HD:
Ta ¢6 tr giac EFGH la hinh binh hanh

DPé EFGH tré thanh hinh chir nhat thi ;

= HEF=90° = HE L EF= AC 1 BD
Viy diéu kién 13 hai duong chéo cua tr giac ABCD vudng gdc véi nhau.
Bai 2:. Cho ABCD I hinh binh hanh ¢6 tam O. Lay E bat ki thuéc doan OD. Dung F 1a diém doi

xung cua C qua E.
a) Chirng minh AFDE la hinh thang.
b) Tim vi tri ctia E trén OD dé AFDE 1a hinh binh hanh.
¢) Néu E la trung diém ctia OD. Chirmg minh AFDO 1a hinh binh hanh.
d) Tim diéu kién cta hinh binh hanh ABCD dé AFDO 1a hinh chir nhat.

HD:

D C

a)Theo gia thiét thi E 13 trung diém cua CF,
Do d6 OE la duong trung binh trong tam giac ACF,
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Tu do suy ra OE // AF, hay DE // AF. Vay AFDE la hinh thang.
b) Theo trén thi AFDE la hinh binh hanh khi va chi khi AF = DE.

Ma AF = 20E nén AFDE Ia hinh binh hanh khi va chi khi DE = 20E, hay E la trong tam

cua tam giac ADC.

¢) Trudng hop E 14 trung diém cta OD.

<A

Ta c6 AF // OD va AF =20E = OD. Vay nén AFDO Ia hinh binh hanh.

C

e) Truong hop E 14 trung diém ciia OD, tim diéu kién ctia hinh binh hanh ABCD d¢

AFDO la hinh chir nhat.

A
E
D C
Theo céau trén thi AFDO da 1a hinh binh hanh, nén AFDO 1a hinh chir nhat khi va chi khi

AO L DO, hay ABCD la hinh thoi.

Bai 3: Cho tam giac ABC. Goi O 1a 1 diém thuéc mién trong cua tir gidc. M, N, P, Q lan luot 12
trung diém cta cac doan thang OB, OC, AC, AB

a). Ching minh tir gidc MNPQ la hinh binh hanh
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b). Xac dinh vi tri cua diém O dé ta giac MNPQ 12 hinh chir nhat
HD:
a). Ta c6 MNPQ Ia hinh binh hanh ( dau hiéu nhan biét )

b). Bé MNPQ tr& thanh hinh binh hanh thi O nam trén dudng cao xuat phat tir dinh A cua
AABC

Bai 4: Cho hinh thang can ABCD (AB // CD, AB < CD ). Goi M, N, P, Q lan luot 14 trung diém
cua cac doan thang AD, BD, AC, BC

a). Chitng minh bdn diém M, N, P, Q thang hang
b). Ching minh t& giac ABPN la hinh thang cén

¢) Tim mét hé thuc lién hé gitta AB va CD dé ABPN 14 hinh chir nhat

HD:

a). Tacd MN // AB,MP// AB,PQ// AB,PN // AB= M,N,P,Q thing hang nhau.

b). Hinh thang ABPN c¢6 hai duong chéo bang nhau nén 1a hinh thang can
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c). d& ABPN Ia hinh chit nhat thi NP = AB hay CD = 3AB

Bai 5:. Cho A ABC nhon, c4c duong trung tuyén BN va CM ciat nhau tai G. Goi L, K 1an luot 1a
trung diém cia BG va CG.

a) Chting minh tr giac MNCB 1a hinh thang.

b) Ching minh t&r gidc MNKI 1a hinh binh hanh.

¢) AABC can thém diéu kién gi dé t giac MNKI 13 hinh chit nhat.

d) Tinh dién tich A ABC biét dién tich cia A ABN bang 5cm?.

HD:

a)M, N lan luot 1a trung diém cua AB, AC,
Nén MN la duong trung binh trong tam giac ABC,
Suy ra MN // BC. Vay MNCB Ia hinh thang.

b) Trong ABCG, IK 1a duong trung binh,

SuyralK = %BC va IK // BC ().
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Theo trén: MN = %BC va MN // BC (1).

Tur (1) va (2) suy ra MN = IK va MN // IK. Vay MNKI la hinh binh hanh.

¢) MNKI Ia hinh chr nhat khi va chi khi MI LIK.

Vi IK /I BC nén Ml LK< MI_LBC.

Trong A ABG, MI la duong trung binh nén Ml // AG.

Do d6 MI 1. BC«< AG 1. BC.

Vi AG la duong trung tuyén trong A ABC nén AG L BC khi A ABC cén tai A.
Nhu vay MNKI Ia hinh chir nhat khi va chi khi A ABC can tai A.

d) Goi h la khoang cach tir dinh B 1én AC. Khi d6 ta co:

1 1 1 1 1
Spagc = —h.ACva Spgy = —h.AN = —h. = AC = — Spgc.
ABC = 5 ABN = % 5" 5 5 “AEC

Nhu Véy SABC = 2-SABN-

Theo gia thiét Spgn = 5cm? nén Spgc = 10cm?.

BAI TAP VE NHA

Bai 1: Cho tam giac ABC, duong cao AH. Goi I 1a trung diém cua AC. Lay E 1a diém ddi xang Véi
H qua I. Goi M, N lan luot 1a trung diém caa HC, CE. Cac dudng thang AM, AN cat HE tai G va
K

a). Chung minh ta giac AHCE Ia hinh chir nhat

b). Chung minh HG = GK = KE

A
E
K
I 4 N
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HD:
a). Chung minh ta giac AHCE Ia hinh binh hanh, c6
AHC =90° = 0AHCE 14 hinh chir nhat

b). Chting minh G, K lan luot I cac trong tam cua tam giac AHC, AEC va st dung tinh
chét 2 duong chéo cia HCN

Bai 2: Cho tam giac ABC, cac duong cao AD, BE, CF cit nhau tai H, goi I, K, R theo thir tu 12
trung diém cta HA, HB, HC. Goi M, N, P theo thr tu 13 trung diém cua BC, AC, AB. Chang minh

rang
a). Tu gidc MNIK, PNRK Ia cac hinh chir nhat
b). P, N, R, K, M, | cung thudc 1 duong tron
c). D, E, F ciing thugc duong tron trén

HD:

Ta co: OD=%|M,OE:%KN,OF:%|DR

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




https://tuhoctoan.edu.vn

Bai 3: Cho tam giac ABC vuéng tai A, M thuoc BC. Goi D va E 1a chan duong vudng goc ké tir M
dén AB va AC

a). binh dang tir gid\c ADME
b). Goi I 1a trung diém caia DE. Chitng minh A, I, M thang hang

¢). Biém M nam ¢ dau trén BC thi DE nhé nhat. Tinh DE trong trudng hop do biét AB =
15cm, AC =20cm

HD:
a). Tu gidc ADME c06 3 gdc vudng nén la hinh chir nhat

¢). DE nho nhat khi AM nhé nhat ( DE = AM ). AM nhé nhat khi va chi khi AM = AH khi
M trung H

Xeét AABC vudng tai A

= BC =25cm(pytago) = S5 = % AH.BC = % AB.AC = AH = AB.AC = 15'50 =12(cm)

Bai 4:Cho tam gi4c ABC vudng tai A. Vé phia ngoai tam giac ABC, vé& hai tam gi4c vudng can
ADB (DA = DB) va ACE (EA = EC). Goi M la trung diém cia BC, I 1a giao diém cua DM Vi
AB, va K 1a giao diém cua EM véi AC. Chang minh:

a) Ba diém D, A, E thang hang. b) Tt giac IAKM la hinh chir nhat.
c) Tam giac DME la tam giac vudng can.
E
4
D
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HD:
a) Chirng minh DEA =180°
b) Chung minh AIM = AKM = IAK =90°
¢) Chirng minh ADME c6 EDM = DEM = 45°
=ADME vuéng can & M.

Bai 5:Cho hinh thang vuéng ABCD (A=D=90°) ¢ cac diém E va F thuoc canh AD sao cho AE =
DF va BFC =90°. Chirng minh BEC =90°.

HD:
Goi |, K lan luot 14 trung diém cia BC, AD.
Chuy AFEI cén ¢ |.

Chung minh: IE =IB = IC =AEBC vudng tai E=> BEC =90°
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