HINH CHU NHAT
I. TOM TAT LY THUYET

« Pinh nghia: Hinh chit nhat 13 t giac c6 bdn gbc vudng.

A B Tt giac ABCD 1a hinh chit nhat

O e A=B=C=D=90"

* Nhdn xét: Hinh chit nhat cting 1a mot hinh binh hanh, mot hinh thang can.

* Tinh chat:

- Hinh chit nhat c6 tit ca cac tinh chat cia hinh binh hanh.

- Hinh chir nhat c6 tit ca cac tinh chit cua hinh thang can.

- Trong hinh chit nhat, hai dudng chéo bang nhau va cit nhau tai trung diém mdi duong.
* Ddu hiéu nhdn biét:

-Tr giac c¢6 ba goc vudng 1a hinh chir nhat.

- Hinh thang can c6 mot goc vudng 1a hinh chir nhat.

- Hinh binh hanh c6 mot goc vuong la hinh chit nhat.

- Hinh binh hanh c6 hai duong chéo bang nhau 14 hinh chir nhat.

* Ap dung vao tam gidc vuéng:

- Trong tam gi4c vudng, dudng trung tuyén tng v6i canh huyén bang nira canh huyén.

- Néu mét tam giac c6 dudng trung tuyén tng véi mot canh bang nira canh Ay thi tam giac d6 1a tam

giac vuong.

II. BAI TAP VA CAC DANG TOAN

A.CAC DANG BAI MINH HQA CB-NC
Dang 1: Chirng minh tir gidc 1a hinh chir nhat

Phuwong phdp gidi: Van dung cac ddu hiéu nhan biét dé chimg minh mét tr gidc 1a hinh chit nhat.
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Bai 1: Cho tr gidc ABCD c6 hai duong chéo vudng goc véi nhau. Goi E, F, G, H theo tha tu la
trung diém cua cac canh AB, BC, CD, DA.

a) Chung minh EFGH 1a hinh binh hanh.

b) Tt gidc EFGH 1a hinh gi?

Bai 2: Cho tam giac ABC vudng can tai C. Trén cac canh AC, BC 1an luot léy cac diém P, 0 sao cho
AP = CQ. Tir diém P v& PM song song voi BC (M € AB).

a) Chiing minh PM =CQ.

b) Chirng minh tir giac PCOM 1a hinh chir nhat.

Bai 3: Cho tam giac ABC, cac trung tuyén BM va CN cét nhau tai G. Goi P la diém d6i ximg
cia M qua G, goi O la diém ddi ximg cia N qua G.

a) Tu giac MNPQ la hinh gi? Vi sao?
b) Néu AABC can & A thi to gisc MNPQ 1a hinh gi? Vi sao?
Dang 2: Ap dung tinh chit hinh chir nhit dé chirng minh cac tinh chit hinh hoc.

Phuong phdp gidi: Van dung dinh nghia va céac tinh chit vé canh, goc va dudng chéo cua hinh chir

nhat.

Bai 4: Cho hinh chit nhat 4BCD. Nbi C voi mot diém E bat ky trén dudng chéo BD. Trén tia dbi
ctatia EC lay diém F sao cho EF = EC. V& FH va FK lan lugt vudng goc v6i duong thing AB
va AD tai H va K. Chimg minh  rang:

a) Tu giac AHFK 1a hinh chir nhat;
b) AF song song v&i BD;
¢*) Ba diém E, H, K thang hang.

Bai 5: Cho tam giac ABC vudng & A4, dudong cao AH . Goi E, F lan luot 13 chan duong vudng goc
kétr H dén 4B, AC.

a) Tu giac EAFH 1a hinh gi?
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b) Qua 4 ké dudng vudng goc v6i EF , cit BC & I . Chung minh 7 1a trung diém ctua BC.

Dang 3: Van dung dinh Iy thuin va dinh Iy dio ctia dwdng trung tuyén ng véi canh huyén cia

tam giac vuong.

Phwong phdp gidgi: St dung dinh 1i vé tinh chat duong trung tuyén tng véi canh huyén ca tam giac

vudng dé chimg minh céac hinh bang nhau hodc chtrng minh tam giac vuong...

Bai 6: Cho tam giac ABC vuédng tai A, duong cao AH. Goi I, K theo tht tu 13 trung diém cua
AB, AC. Ching minh:

a) IHK =90';
b) Chu vi AIHK bing nira chu vi AABC.

Bai 7: Cho tam gidc ABC c6 duong cao AI. Tu A ké tia Ax vudng goc voi AC, to B ké tia By
song song voi AC. Goi M la giao diém cua tia Ax vatia By. N6i M véi trung diém P cua 4B,

duong MP cit AC tai Q va BQ cit Al tai H.

a) Tu giac AMBQ 1a hinh gi?

b) Chirng minh ring CH | AB.

¢) Chung minh tam giac P/Q can.

Dang 4: Tim diéu kién dé ti gidc 12 hinh chir nhat

Phuwong phdp gidi: Van dung dinh nghia, céc tinh chét va diu hiéu nhan biét cta hinh chir nhat.

Bai 8: Cho to gidc ABCD. Goi E, F, G, H theo tht tu la trung diém cua cac canh
AB, BC, CD, DA. Tim diéu kién cua tir giac 4BCD dé tr giac EFGH 1a hinh chit nhat?

Bai 9: Cho tam gidc ABC. Goi O 1a mdt diém thudc mién trong cta tam giac. M, N, P, Q lan luot
la trung diém cua cac doan théng OB, OC, AC, AB.

a) Chuing minh tir gidc MNPQ 1a hinh binh hanh.
b) Xac dinh vi tri cuia diém O dé t giac MNPQ 1a hinh chir nhat.
HUONG DAN

Dang 1: Chirng minh tir gidc 1a hinh chir nhat
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Bai 1: Cho tr gidc ABCD c6 hai duong chéo vudng goc véi nhau. Goi E, F, G, H theo thu tu 1a
trung diém cia cac canh 4B, BC, CD, DA.

a) Ching minh EFGH 1a hinh binh hanh.

b) Tt gidc EFGH 1a hinh gi?

Bai giai

EA=EB(gt)

= EF 13 duong trung binh ciia ABAC => EF/IAC va EF =+ C (1)
FB=FC(gt) 2

a) Ta co: {

HA=HD(gt)
Ta co:
GC =GD(gt)

= HG la dudng trung binh cia ADAC = HG//AC va HG =%AC (2)
Tu (1),(2) suy ra EF//HG va EF = HG

Vay EFGH 1a hinh binh hanh (3)

b) Ta c6: EFGH la hinh binh hanh.

EA=EB(gt)
Ta co: = DE la duong trung binh cua AABD = HE//BD

HA=HD(gt)

. [EF/IAC
Ta co: = EF 1 BD
L BD
EF 1 BD
Ta c6 EF | HE (4)
HE//BD

Tir (3),(4), suy ra hinh binh hanh EFGH ¢6 E =90° nén EFGH 1a hinh chi¥ nhat.
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Bai 2: Cho tam giac ABC vuodng can tai C. Trén cac canh AC, BC lan luot ldy cac diém P, Q sao cho

AP=CQ. Tirdiém P v& PM songsong v6i BC (M € AB).
a) Ching minh PM =CQ.

b) Chung minh tir giac PCOM 1a hinh chit nhat.

Bai giai
A
]
P M
1
C o B

a) Tacé: A=B (vi AABC vudng can tai C )(1)
Vi PM//BC nén PMA=B (hai goc ddng vi)(2)
Tu (l),(2) suy ra A=PMA (vi cung bing B )

= AAPM cintai P = AP =PM (hai canh bén bing nhau)

AP =CQ|( gt
Ta co: Q(g ):> PM =CQ
AP =PM

PM/ICO

PM =CO = PCQOM 1a hinh binh hanh ( t&r gidc c6 mdt cdp canh ddi song song va béng

b) Ta co: {
nhau)

Lai c6 C=90°

Vay PCOM la hinh chir nhat.

Bai 3: Cho tam gidc ABC, céc trung tuyén BM va CN cit nhau tai G. Goi P la diém ddi xtng
cia M qua G, goi O la diém ddi ximg cia N qua G.
a) Tt giac MNPQ 1a hinh gi? Vi sao?

5. TOAN HOC SO PO - THCS.TOANMATH.com




b) Néu AABC can & A thi ta giac MNPQ 1a hinh gi? Vi sao?

Bai giai

a) Ta co:

GM =GP (vi P la diém d6i ximg cia M qua G) (1)

GN =GQ (vi O la diém ddi xing cia N qua G) (2)

Tur (1),(2) suy ra MNPQ 1a hinh binh hanh ( vicé G la trung diém ciia hai dudng chéo MP va NQ
)

b) Néu A4BC cantai 4 thi AB=AC, khid6tacoé AAMB = AANC(c.g.c)
= MB = NC vi thé ta lai c6 MP = NQ . Tir giac MNPQ 12 hinh chit nht.
Dang 2: Ap dung tinh chit hinh chir nhit dé chirng minh cac tinh chit hinh hoc.

Bai 4: Cho hinh chit nhat ABCD. N6i C v6i mot diém E bat ky trén duong chéo BD. Trén tia dbi
clatia EC liy diém F sao cho EF = EC. V& FH va FK lan lugt vudng goc voi duong thing 4B
va AD tai H va K. Chimg minh  rang:

a) Tu giac AHFK 1a hinh chir nhat;
b) AF song song v&i BD;
¢*) Badiém E, H, K thang hang.

Bai giai
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a) FHA=FKA = HAK =90° = AHFK 1a hinh chit nhat.

b) Goi O 1a giao diém cua AC va BD.

. |EF=EC(gt) s o
Ta co: = OF la duong trung binh cia ACAF .
04=0C

= AF//OE hay AF//BD
¢) Goi I 1a giao diém cua AF va HK .

—~ /\(/\ —~~ —~

Taco: H,=4,(H, =4, =B = 4 )= KH/I4AC,
Ma KH di qua trung diém I cua AF = KH di qua trung diém cua FC.
Ma E 14 trung diém cia FC = K, H, E thing hang.

Bai 5: Cho tam gidc ABC vudng & A, duong cao AH . Goi E,F lan luot 1a chan duong vudng goc
kétir H dén AB,AC.

a) Tu gidc EAFH 1a hinh gi?

b) Qua 4 ké dudng vudng goc v6i EF , cit BC & I.Chung minh 7 1a trung diém ctua BC.

Bai giai
A
F
E 0
B H I ¢
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A~

A=90°
a) Ta c6: { AFH =90° (gt) = EAFH 13 hinh chit nhat ( vi tir gidc c6 ba géc vuong)
AEH =90° (gt)
b) Trong tam gidc AHB tacd B+ BAH =90°, ma BAH + HAF =90°, suy ra B =@’(1).
Goi O la giao diém hai duong chéo EF va AH cua hinh chit nhat AEHF thi O4A=OF , do d6
AOAF c¢in6 O nén OAF = OFA(2)
Tu (1) va (2) suyra B = AFE
Mit khéc ta lai c6 B+C =90°va IAC + AFE =90°, tir d6 ta 6 IAC =ICA, do 46 AAIC can tai[
nén IA=1C.
Tuong tw IB=14,dodo IB=1IC.

Dang 3: Van dung dinh 1y thuén va dinh Iy dio ciia duwong trung tuyén &ng véi canh huyén ciia

tam giac vuong.

Bai 6: Cho tam giac ABC vuédng tai A, duong cao AH. Goi I, K theo tht tu 13 trung diém cua
AB, AC. Ching minh:

a) THK =90°;

b) Chu vi AIHK bang nira chu vi AABC.

Bai giai
B
H
I
A H K H ~C

a) Ta cO ABHA vuong tai H (gt) = IH =14 =IB ( dudng trung tuyén tng v6i canh huyén AB)

— AIAH cantai I = IHA=IAH (hai goc & day bing nhau)(1)
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Tuong tw KHA = HAK (2)

Tir (1) va (2) suy ra THA+ KHA = IAH + HAK =90° (gt)
Vay THK =90° .

b) Ta co:

HI = A_2B ( dudng trung tuyén Gng véi canh huyén trong tam giac vuéng AHB )(3)

IK = % ( dudng trung tuyén Gng véi canh huyén trong tam giac vuéng AHC )(4)

IK = % ( duong trung binh cua tam gidc ABC )(5)

Tir (3), (4), (5) suy ra : P, =IH+HK+IK=ATB+ Azc+BZC - AB+A2C+BC - PAch .

Vay chu vi AIHK bang ntra chu vi AABC.

Bai 7: Cho tam gidc ABC c6 duong cao AI. Tu A ké tia Ax vudng goc voi AC, to B ké tia By
song song voi AC. Goi M la giao diém cua tia Ax vatia By. N6i M véi trung diém P cua 4B,

duong MP cit AC tai Q va BQ cit Al tai H.
a) Tu giac AMBQ 1a hinh gi?
b) Chimg minh rang CH L AB.

¢) Chung minh tam giac P/Q can.

Bai giai
A
o
P
y
-
B I C
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AQB =90’
a) Ta co: {MAQ =90° = AMBO 14 hinh chit nhat.
MBQ =90°

AI 1L BC(gt)

= H 1atruc tim cua AABC (vi H 1a giao diém cua hai duong cao)
BQ 1 AC(gt)

b) Ta c():{

Suyra CH L AB.

c) Ta co:
AB | . Cas L, . A A
PO = - (vi PQ la duong trung tuyen tng véi canh huyén trong tam giac vuéng 4BQ )

AB ; . 3 .
PI = - (vi PQ la duong trung tuyén ung vdi canh huyén trong tam gidc vuong AIB )

T (1) va (2) suy ra PQ = PI <= APIQ cantai P.
Dang 4: Tim diéu kién dé tir giac 12 hinh chir nhat

Bai 8: Cho to giac ABCD. Goi E, F, G, H theo tht tu la trung diém cia cac canh

AB, BC, CD, DA. Tim diéu kién cua t&r gidc 4BCD dé ttr giac EFGH 13 hinh chir nhat?

Bai giai
B
E
A 2
F
H -4
D AL G ”” C

{EA = EB(gt)
Ta co:

= EF 1a duong trung binh cia ABAC = EF//AC va EF = LTe (1)
FB=FC(gt) 2

HA=HD(gt) 1
Ta co: = HG la duong trung binh cia ADAC = HG//AC vi HG =—AC (2)

GC=GD(gt)

T (l),(2) suy ra EF//HG va EF = HG
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Vay EFGH 1a hinh binh hanh (3)

Pé EFGH 14 hinh chit nhét thi HEF =90° = HE | EF = AC L BD .

Bai 9: Cho tam gidc ABC. Goi O 1a mdt diém thudc mién trong cta tam giac. M, N, P, Q lan luot
la trung diém cua cac doan théng OB, OC, AC, AB.

a) Chung minh tir gidc MNPQ 1a hinh binh hanh.
b) Xéc dinh vi tri ciia diém O dé tr giac MNPQ 14 hinh chit nhat.

Bai giai

a) Ta co:
PQ la duong trung binh cta tam giac 4ABC = PQ//BC, PQ = %BC (1)

MN 1a duong trung binh cua tam giac OBC = MN//BC,MN = %BC 2)

Tu (1) va (2) suy ra QP//MN,QP = MN

= MNPQ 1a hinh binh hanh.

b) D& MNPQ 1a hinh chit nhat thi cAn OMN =90°

Ma MN//BC = OM 1 BC

Hon nita: QM //AO nén AO 1 BC'.

Vay dé MNPQ 14 hinh chit nhat 1a O nam trén duong cao xuat phat tir dinh 4 ciia AABC.
B.PHIEU BAI TU LUYEN

B.DANG BAI NANG CAO VA PHAT TRIEN TU DUY
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* Tinh chit va d4u hi¢u nhin biét ciia hinh chir nhat
Bai 1. Cho tam gidc ABC vuodng can tai 4, duong cao AD . Goi M 1a mot diém bat ki trén canh
BC.V& ME 1 AB,MF 1 AC . Tinh sb do cac goc ctia tam gidc DEF .
Bai 2. Cho hinh binh hanh 4BCD. Biét 4D = %AC va BAC = %m\c . Chimg minh ring hinh
binh hanh ABCD 1a hinh chir nhat.
Bai 3. Cho hinh chit nhat ABCD, AB =8,BC =6.Diém M nam trong hinh chir nhat. Tim gia tri
nho nhét cua téng: S = MA® + MB* + MC* + MD*.
Bai 4. Cho tam giac ABC vudng tai 4. Goi O 1a mot giao diém bt ki trong tam giac. V&
OD 1 AB,OE 1 BC va OF 1 CA.Tim gi4 tri nho nhét cta tong: S = OD? + OE* + OF*
Bai 5. Cho hinh chir nhat ABCD, duong chéo AC =d . Trén cac canh AB,BC,CD va DA lan luot
lay cac diém M, N, P,Q. Tinh gia tri nho nht cua tong: S = MN? + NP* + PO* + OM*
Bai 6. Cho tam giac déu ABC canh a. Trén cac canh 4B, AC lan luot léy cac diém D va E sao
cho AD = CE . Tim gié tri nho nhat cua d6 dai DE .

* Tinh chit dwdng trung tuyén ciia tam giac vudng

Bai 7. Cho tam giac ABC vudng tai A. Trén canh huyén BC lay mot diém M . V&
MD 1 AB,ME | AC va AH 1 BC. Tinh s6 do ctia goc DHE .

Bai 8. Cho tam giac ABC vudng tai A, dudng cao AH , dudng trung tuyén AD . V&
HE 1 AB,HF 1 AC.Goi M va N lan luot 1a trung diém cta HB va HC .

a) Chimg minh rang EM // FN // AD;

b) Tam gidc ABC phai c6 thém diéu kién gi thi ba duong thang EM, FN.AD i ba duong thing

song song cach déu.

Bai 9. Cho tam gidc ABC vudng tai A(AB < AC), dudng cao AH . Trén canh AC lay diém D sao

cho AD = AB . Goi M 1a trung diém ctia BD . Ching minh rang tia HM 1a tia phan gic cta goc
AHC .

Bai 10. Cho hinh chit nhat 4BCD, AB =15,BC =8. Trén cac canh 4B, BC,CD, DA lan luot 13y cac
diém E,F ,G,H . Tinh gia tri nhd nhét cta chu vi ta giac EFGH .
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* Puong thing song song véi mot dwong thing cho truée

Bai 11. Cho goc xOy c6 s do bang 30°. Diém A4 cb dinh trén tia Ox sao cho OA =2cm . Ly

diém B bat ki trén tia Oy . Trén tia ddi ciia tia BA iy diém C sao cho BC =2BA. Hoi khi diém

B di dong trén tia Oy thi diém C di dong trén dudong nao?

Bai 12. Cho goc xOy c6 s do bang 45°. Diém A4 cb dinh trén tia Ox sao cho O4 = 3\2em. Lay

diém B batki trén tia Oy . Goi G 1a trong tim ciia tam gidc OAB . Hoi khi diém B di dong trén tia

Oy thi diém G di dong trén duong nao?

HUONG DAN
Bai 1. (h.5.10)
T giac AEMF c¢6 ba goc vudng nén 1a hinh chit nhat .

= AE =MF

Tam giac FMC vudng tai F ,6‘ =45° nén la tam giac vuong can = CF = MF . Do d6 AE =CF .

Tam gidc ABC vudng can, AD la dudng cao nén dong thoi 1a dudng

; . 1 - =
trung tuyen, duong phan giac nén 4D = DC = EBC; EAD = FCD =45°.

AEDA = AFDC (c.g.¢) = DE = DF va EDA=FDC

Ta co: ADF + FDC =90° = ADF + EDA=90° hay EDF =90°.
Do d6 ADEF vudng can = E=F= 45°;E/D77 =90°.

Bai 2. (h.5.11)

Goi O 1a giao diém cua AC va BD,tacd O4A=0C

Vi AD:%AC nén AD = A0

Vé A4H L OD,0K 1 A4B.

Xét AAOD cantai A, AH 1a duong cao = AH cling la duong trung

tuyén, ciing 13 dudng phan giac.
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Do d6 HO=HD va 4, =4, .

Vi ERE%EZI\C nén :4\3=:4;=:4\1.

AAOK = AAOH (canh huyén, gbc nhon)
SOK:OH:%OD:OK:%OB:E:wO.

Xét AABH vudng tai H cd B, =30° nén HAB = 60° suy ra DAB =90°.

Hinh binh hanh ABCD c¢6 mot gdc vuong nén la hinh chir nhat.

Bai 3. (h.5.12)

ABCD 1a hinh chit nhat nén AC = BD =+/8> +6” =10. =
S
Tadit MA=x,MC=y. M/
Xétba diém M, 4,C tacé: MA+MC > AC
dodd x+y>10=> (x+y) 2100 hay x*+ y* +2xy >100. (1) D
Hinh 5.12

Mit khac, (x—y)* >0 hay x* +y* —2xy > 0. 2)
Tir (1) va (2) suy ra 2(x* +y*) 2100

= x>+ >50.

Déau "=" xdy ra <> M nam giita 4 va C va MA=MC < M 1a trung diém cua AC .

Chung minh tuong ty, ta duge: MB? + MD* >50 ddu "=" xay ra <> M 1a trung diém cua BD.
Vay MA®> + MC?* + MB* + MD* >100.

Do d6 gia tri nho nhat cta tong S 14 100 khi M 1a giao diém cua hai dudng chéo AC va BD.

Bai 4. (h.5.13)
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Vé A4H 1 BC,OK 1 AH..

T giac ADOF va KOEH 1a hinh chit nhat nén OF = AD va
OE =KH .

Xét AAOD vuodng tai D, ta co

Hinh 5.13

OD? + AD* = 0A* > AK*.
Do d6 OD* + OF* + OE* = OD? + AD* + OE* > AK* + KH*

AK + KH Y 2 .
z( : ) - A[; (khong dbi)

Dau "=" xayra < O nam giita 4 va H va AK = KH < O la trung diém cua AH

2

Vay gia tri nho nht cua tong S 1a khi O 1a trung diém cta AH .

Bai 5. (h.5.14)

T gidc ABCD la hinh chir nhat nén

A=B=C=D=90°

Ap dung dinh li Py-ta-go, ta co:

MN? = BM? + BN*; NP* = CN* + CP?, Hinh 5.14
PQ* =DP* +DQ*;0M* = AQ” + AM”.
Do do: §=MN*+NP* +PQ* +OM’

=(A4M> + BM?)+(BN* + CN*)+(CP* + DP*)+(DQ’ + 40*)

(a +b)2

Van dung bét dang thirc a® +5* > (ddu "=" xayrakhi a=b), ta dugc:

(AM +BM)" (BN +CN)’ (CP+DP)2+(DQ+AQ)2

Sz + +
2 2 2 2

AB* BC* cD* AD* 2(4B*+BC?)
+ + + =
2 2 2 2 2

= AC* =d>.
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Vay gia tri nho nhat cua téng S 1a d* khi M,N,P,Q lan luot 1a trung diém cua cac canh hinh chit

nhat.
Bai 6. (h.5.15)

Vé DH 1 BC,EK 1 BC va DF 1 EK A

T gidc DFKH c6 3 goc vuong nén 1a hinh chir nhat.

E
Suy ra DF = HK . \
~ D OF
AHBD vubng tai H c6 B =60° nén 1
B 1 B H K c
D, =30°= BH =—BD.
: 2 Hinh 5.15

AKCE vudng tai K ¢6 C =60° nén Ei =30° = CK = %CE = %AD.

Ta co: DEzDF=HK=BC—(BH+KC)=BC—(%BD+%ADJ:BC—%AB:%.

Vay gid tri nho nhét cia DE 1a % khi D va E 1an luot 14 trung diém cua AB va AC.

Bai 7. (h.5.16)
T giac ADME c¢6 ba gboc vudng nén 1a hinh chir nhat nén AM = DE .
Goi O la giao diém cua AM va DE , ta co:

04=0M =0D =OE.

Xét AAHM vuong tai H , ta co: HO=%AM

Hinh 5.16

= HO= %DE.

Xét AHDE ¢6 HO 1a duong trung tuyén tng véi canh DE ma HO =%DE nén AHDE vuong tai

H = DHE = 90°.

Bai 8. (h.5.17)
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a) Tu gidc AFHE c6 ba goc vudng nén 13 hinh chir nhat A
— 04 =OF =OH = OE. %

Xét AABC vudng tai A c6 AD 1a dudng trung tuyén nén E AL 0Ol \K
AD = DB = DC.

B M HD N
Hinh 5.17

ADAC cin = 4, =C.

C

Mat khac, C= :4; (cung phu voi B );

:4\2 = E\l (hai gbc ¢ day cua tam giac can)

Suy ra :4\1 = ]/E\l .

Goi K 1a giao diém cua AD va EF .

Xét AAEF vuéngtai A c6 E, +F =90°= A4 +F =90° = K =90°.

Do do: AD 1 EF, (D)
Ta c6: AOEM = AOHM (c.c.c)= OEM = OHM =90°= EM 1 EF.  (2)
Chung minh tuong tu, ta duoc: FN L EF. 3)
Tu (1), (2), 3)suyra: EM // FN // AD (vi cung vuong goc voi EF ).

b) Ba dudng thing EM,FN va AD 1a ba duong thing song song cach déu
S KF=KE < K=0<< AD = AH < AABC vudng can.

Bai 9. (h.5.18)

Vé DE | BC,DF 1 AH. A

AHAB va AFDA ¢b: H=F =90°; AB = AD; J

HAB = FDA (cung phu véi ]*{AT)). M ~--. 1N

Do d6 AHAB = AFDA (canh huyén-goc nhon)

Hinh 5.18
= AH = FD. (1)
Tk gidc FDEH c6 ba goc vuong nén 1a hinh chir nhat
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— HE = FD. )

Tu (1) va (2) suy ra: AH = HE.

Ta co AM=EM=%BD.

AAHM = AEHM (c.c.c)= AHM = EHM.

Do d6 tia HM 1a tia phan giac cua goc AHC
Bai 10. (h.5.19)
Goi M, N, P lan luot 1a trung diém cua HE,HF va FG

Theo tinh chat duong trung binh ctia tam giac, tinh chat duong trung

tuyén (mg v6i canh huyén cta tam giac vudng, ta co:
EF =2MN;FG =2CP;GH =2NP; HE =2 AM.
Do do6 chu vi cta hinh tir gidc EFGH la:

EF+FG+GH+HE=2(AM+MN+NP+PC).

Xét cac diém 4, M,N,P,C, tacd: AM+MN+NP+PC> AC (khong doi).

AC? = AB* + BC* =15* +8> =289 = AC =17.

E B
B F
N P
G C
Hinh 5.19

Vay chu vi cua tir gidc EFGH >2.17=34 (diu "=" xayra <> M, N, P nam trén AC theo th ty

do < EF // AC /| HG va HE // BD /| FG).

Do d6 gia tri nho nhat ciia chu vi tir giac EFGH 1a 34.

Bai 11. (h.5.20)
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Goi M 1 trung diém cua BC.

A
V& AH L Oy,MD 1 Oy va CE 1 Oy.
D E
Xét AAOH vuong tai H , c6 O =30° nén ¢ H B H oy
1 M
AH =—0A =1cm.
2 a
Hinh 520 C

AMDB = AAHB = MD = AH =lcm.
Xét ABCE , dé thiy MD 1a duong trung binh nén CE = 2MD =2cm.

Piém C cich Oy mot khoang 1a 2cm nén C di dong trén duong thang a // Oy va cach Oy la

2cm.

Bai 12. (h.5.21)

Goi M 1a trung diém cia OB . X
Khido Ge AM va AG=2GM . A
Goi N 1a trung diém cia 4G, ta dugc AN = NG=GM . / G a
. [ \
Vé AD, NE,GF cung vudng goc voi Oy . 0] DEFM B Y
Hinh 5.21

Ba duong thing AD,NE va GF la ba duong thing song song cach déu nén DE = EF = FM.

FG+ AD _x+AD

Tadat FG=x thi EN =2x va EN = Do d6 2x = AD =3x.

Xét ADOA vudng cantai D = OA> =2DA>.
2
Do d6 204" =(342) = DA=3(cm)= FG =lem.

Piém G cach Oy mot khoang khong d6i 1a lem nén diém G di dong trén dudng thang a // Oy va
cach Oy 1a lIem .

C.PHIEU TU LUYEN CO BAN VA NANG CAO

PHIEU SO 1

Dang 1. Chirng minh ti¥ giac 1a hinh chir nhat
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Bai 1. Cho tur gidc ABCD c6 hai duong chéo vuong géc voi nhau. Goi E, F, G, H theo thu ty 1a trung
diém cua céc canh AB, BC, CD, DA. Tt giac EFGH 1a hinh gi ?

Bai 2. Cho tam gidc ABC vuodng can tai C. Trén cac canh AC, BC léy lan luot cac diém P, Q sao
cho AP = CQ. Tir diém P v& PM song song v6i BC (M € AB). Ching minh tir gidc PCQM 1a hinh

chir nhat.
Dang 2. Van dung tinh chét cia hinh chir nhit dé chirng minh cac tinh chit hinh hoc

Bai 3. Cho hinh chit nhat ABCD. Néi C v6i mot diém E bét ky trén duong chéo BD. Trén tia ddi
ctia tia EC 14y diém F sao cho EF = EC. V& FH va FK lan lugt vudng goc véi duong thiang AB va
AD tai h va K. Chirmg minh rang:

a) Tu giac AHFK 1a hinh chit nhat;
b) AF song song vdi BD;
¢) Ba diém E, H, K thing hang.

Bai 4. Cho hinh chit nhat ABCD. Piém E thudc canh AD, diém F thudc canh AB. Goi I, K, M, N
theo thtr tu 1a trung diém cua EF, FD, BE, BD. Chung minh IN = KM.

Dang 3. Sir dung dinh li thuiin va dio ciia dwong trung tuyén wng véi canh huyén ciia tam gidc

vuong

Bai 5. Cho tam giac ABC vudng tai A, duong cao AH. Goi I, K theo thir tu 1a trung diém cua AB,
AC. Chtrng minh:

a) IHK =90".
b) Chu vi ATHK béng nira chu vi AABC.

Bai 6. Cho tam giac ABC c6 duong cao Al Tu A ké tia Ax vudng goc voi AC, tu B ké tia By song
song v6i AC. Goi M 1a giao diém cua tia Ax va tia By. N6i M véi trung diém P cua AB, dudng MP
cit AC tai Q va BQ cit Al tai H.

a) Tu giac AMBQ 1a hinh gi ?

b) Ching minh rang CH L AB.

¢) Chtrng minh tam giac PIQ can.

Dang 4. Tim diéu kién dé tir giac 12 hinh chir nhat
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Bai 7. Cho tu giac ABCD. Goi E, F, G, H theo tht ty 1a trung diém cua cac canh AB, BC, CD, DA.
Tim diéu kién ctia tir giac ABCD dé ttr giac EFGH 1a hinh chit nhat ?

Bai 8. Cho tam giac ABC. Goi O la mot diém thudc mién trong cua tam giac. M, N, P, Q lan luot 1a
trung diém cua cac doan théng OB, OC, AC, AB.

a) Chtirng minh to gidc MNPQ 1a hinh binh hanh.
b) Xéc dinh vi tri cia diém O dé tir giac MNPQ 1a hinh chit nhit.
Dang 5 .Téng hop

Bai 9. Cho tam giac ABC, dudng cao AH. Goi I 1a trung diém ctia AC. Lay E 1a diém ddi xing véi
H qua I. Goi M, N lan luot 13 trung diém ctia HC, CE. Cac dudng thing AM, AN cit HE tai G va K.

a) Chirng minh tr gidc AHCE 1a hinh chir nhat.
b) Chung minh HG = GK = KE.

Bai 10. Cho tam gidc ABC vudng tai A. V& phia ngoai tam giac ABC, v& hai tam giac vudng can
ADB (DA = DB) va ACE (EA = EC). Goi M 1a trung diém cua BC, I 13 giao diém ciia DM vé6i AB,
va K 1a giao diém ctia EM véi AC. Chimg minh:

a) Ba diém D, A, E thing hang.
b) Tt gidc IAKM Ia hinh chi nhat.
¢) Tam giac DME la tam giac vudng can.

Bai 11. Cho hinh thang can ABCD (AB // CD, AB <CD). Goi M, N, P, Q lan luot 1a trung diém cac
doan théng AD, BD, AC, BC.

a) Chting minh bén diém M, N, P, Q thang hang.
b) Chirng minh tir gidc ABPN 1a hinh thang can.
¢) Tim mot h¢ thuc lién hé gitta AB va CD dé ABPN 12 hinh chit nhat.

Bai 12. Cho hinh thang vuéng ABCD ( A =D =90°) c6 cac diém E va F thudc canh AD sao cho AE

= DF va BFC =90". Chémg minh BEC = 90",
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HUONG DAN

1.

Str dung tinh chat duong trung binh cta tam giac
Chung minh: HEFG 1a hinh binh hanh va EF L HE

= HEFG la hinh chir nhat.

2.

Chung minh: PM = CQ

Ma PM//CQ

= PCQM la hinh binh hanh

Lai c6: C=90°

= PCQM Ia hinh chir nhat

3.

a) FHA = HAK = AKF =90"

= AHFK la hinh chit nhat.

b) Goi la giao diém ctua AC va BD. Chtrng minh OE 1a duong trung
binh cia AACF

= AF//OE

= AF/BD

¢) Goi I 1a giao diém cua AF va HK.

Chung minh

I/J\l =2[1(]/-I\1 =:4; =§1 =:4\1):>KH//AC ma KH di qua trung diém I
ctia AF = KH di qua trung diém cta FC.

Ma E 1a trung diém ctia FC = K, H, E thiang hang.

4. HS chirng minh IMNK 12 hinh chit nhat = IN = KM
5. a) Chiing minh:

— e~ _—

IAH = IHA, HAK = AHK

= IHA+ AHK =90’

= IHK = 90"

b) Cha ¥: St dung tinh chat duong trung binh cia tam gidc va sir
dung.
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c¢) HS tu chimg minh

6.

a) HS tu ching minh AMBQ 12 hinh chir nhét (ahi dudng chéo cit
nhau tai trung diém mdi duong va bang nhau)
b) Sir dung tinh chat tryc tim tam gic.

¢) Sir dung tinh chat dudng trung tuyén tng véi canh huyén cta tam
giac vudng dé chimg minh

PIzPQz%AB.

7. Chimg minh EFGH 1a hinh binh hanh. Bé EFGH 14 hinh chit nhat
thi

— HEF =90" = HE | EF

= AC 1BD.

8.

a) HS tu chimg minh

b) O nam trén dudng cao xuit phat tir dinh A cia AABC
9.

a) Chiing minh: AHCE 14 hinh binh hanh; AHC = 90°

= AHCE 1a hinh chir nhat.

b) Ching minh G, K 1an luot 14 cac trong tAm cuia tam giac AHC,
AEC va sir dung tinh chit 2 dudng chéo cta hinh chit nhat.

10.

a) Chtrg minh DEA =180°

b) Chirng minh

AIM = AKM = I4K =90°

¢) Chitng minh ADME c6 EDM = DEM = 45°

= ADME vuong can ¢ M.

11.

a) HS ty chimg minh hinh thang ABPN c6 hai dudng chéo bang nhau
1a hinh thang can.

¢) Can thém diéu kién NP = AB suy ra DC = 3AB.

12.
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Goi L K lan luot 1a trung diém cua BC, AD.
Cha y AFEI can o L
Ching minh: UIE =IB =IC

= AEBC vuodng tai E
= BEC =90’

PHIEU SO 2
Dang 1: Chirng minh tir giac 1a hinh chir nhat.
Bai 1: Cho tir gidc ABCD c¢6 hai duong chéo vuong goc tai O. Goi E, F, G, H lan luot 1a trung
diém cua cac canh AB, BC, CD, DA. Chtrng minh réng:
a) OE +OF +OH +OG bang nira chu vi t giac ABCD .
b) Tu gidc EFGH 1a hinh chir nhat.

Bai 2: Cho tam gidc ABC, duong cao AH . Goi I la trung diém cua AC,E 1a diém ddi xtng cua
H qua I.Goi M, N lan luot 14 trung diém cia HC, EC. Cac dudng thing AM, AN cit HE lan

Iuot tai Gva K.

a) Chting minh tr gidc AHCE 1a hinh chir nhat.

b) Chung minh HG = GK =KE .

Bai 3: Cho tam gidc ABC vudng tai A. Vé phia ngoai tam giac ABC, v& hai tam giic vudng can
ADB (DA=DB) va ACE(EA=EC).Goi M la trung diém cta BC,I la giao diém cia DM véi

AB , K 1a giao diém cia EM véi AC . Chung minh:

a) Ba diém D, 4, E thang hang.

b) Tu gidc IAKM 1a hinh chir nhat.

¢) Tam gidc DME la tam giac vudng can.

Dang 2: Ap dung tinh chit hinh chir nhit dé chitng minh cac tinh chét hinh hoc.

Bai 4: Cho hinh chit nhat ABCD. Nbi C véi mot diém E bat ki trén duong chéo BD .Trén tia dbi
ciatia EC laydiém F saocho EF = EC . V& FH,FK lan luot vudng goc voi duong thing 4B, AD

tai H va K.Chung minh:
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a) Tt giac AHFK 1a hinh chir nhat.
b) AF song song véi BD.
¢)Badiém E,H,K thing hang.

Bai 5: Cho hinh chit nhit ABCD . Diém E thudc canh AD ,diém F thudc canh 4B .Goi I,K,M,N
theo thu tu 1a trung diém cua EF ,FD,BE,BD. Chung minh IN = KM.

Bai 6: Cho hinh chit nhat ABCD. Goi E la chan dudng vudng goc ké tit B dén AC,I 1a trung
diém cua AE, M 1atrung diém cta CD, H 1a trung diém cua BE .

a. Chimg minh rang CH// IM
b. Tinh gbc BIM .

Dang 3: Van dung dinh Iy thuin va dinh Iy dio ciia dwdng trung tuyén wng véi canh huyén

ciia tam giac vuong.

Bai 7: Cho tam giac ABC vudng tai 4, duong cao AH . Goi I,K theo thir tu 1a trung diém cua
AB, AC. Ching minh:

a) IHK =90°
b) Chu vi AIHK bang nira chu vi AABC.

Bai 8: Cho tam gidc ABC c6 duong cao Al . Tu A ké tia Ax vudng goc AC, tu B ké tia By song
song voi AC. Goi M 1a giao diém cia tia Ax vatia By .N6i M voéi trung diém P cua 4B , duong

thing MP cit AC tai Q va BQO cat Al tai H .

a) Tu giadc AMBQ 1a hinh gi?

b) Ching minh rang CH | AB.

¢) Chiing minh ring tam giac PIQ can.

Dang 4: Tim diéu kién dé ti gidc 12 hinh chir nhat.

Bai 9: Cho tam gidc ABC. Goi O 1a mét diém thudc mién trong cua tam giac. M, N, P,Q lan luot 1a

trung diém cua cac doan théng OB,0C, AC, AB.
a) Chung minh tir gidc MNPQ 1a hinh binh hanh.
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b) Xéc dinh vi tri diém O dé t gidac MNPQ 1a hinh chir nhat.

Bai 10: Cho tu giac ABCD. Goi E, F,G,H theo thu ty 1a trung diém cua cac canh AB, BC, CD,
DA . Tim diéu kién cua t&r gisc ABCD dé tir gidic EFGH 1a hinh chit nhét.

Bai 11: Cho hinh thang cdn ABCD(AB//CD,AB<CD). Goi M,N,P,Qlan luot la trung diém céc

doan thang 4D, BD, AC,BC .
a) Chimg minh 4 diém M, N, P, Q thing hang.
b) Chirng minh tir gidc ABPN 1a hinh thang can.

c¢) Tim h¢ thuc lién hé gitta AB,CD dé ABPN 1a hinh chit nhat.

HUONG DAN

Bai 1:
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a) OE +O0OF +OH +0G =%(AB+BC+CD+DA)=%PABCD

b) Duya vao tinh chit duong trung binh ta chimg minh:

EF = HG(: lACJ
2 = Tu gidc EFGH 1a hinh binh hanh.(*)

EF// HG(//AC)
Dé ¢o
AC L BD —
= EF 1 BD ma BD// EH nén EF | EH suyra FEH =90° (*¥*)
AC// EF

Tir (*) va (**) suy ra Tt giac EFGH 1a hinh chit nhat (DHNB).

Bai 2:
A
E
y.-
rJ A
[+
2 F : A ~ =

a) Chimg minh: AHCE 14 hinh binh hanh; AHC =90°, suy ra AHCE 14 hinh chit nhat.

b) Chiémg minh G,K lan luot 14 trong tim ciia AAHC,AAEC va st dung tinh chit hai duong

chéo hinh chir nhat suy ra dpcm.

Bai 3:
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a) Chirng minh DAE =180°

b) Chirng minh

AIM = AKM = I4K =90°

c¢) Ching minh ADME c6 EDM = DEM =45°

Bai 4:

a) FHA = HAK = AKF =90° suy ra AHFK 13 hinh chit nhat.

b) Goi {O}=ACNBD

Chting minh OF 1a duong trung binh cua tam gidc ACF = AF // OE = AF // BD.
¢) Goi I 1a giao diém ctia AF va HK

Chtrng minh I/L[\l = :4\1(: :4; =§1) Suy ra

KH // AC, ma KH di qua trung diém I ctia AF nén s& di qua trung diém cta FC.
Ma E 1a trung diém ctia FC = K, H,E thang hang.

Bai 5:
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| M

D@ ¢6 dwa vao tinh chat duong trung binh cua tam gidc ta chimg minh IMNK 13 hinh chit nhat

= IN=KM .
Bai 6:
A D
I
E
+
H
B c
a) Dua vao tinh chat duong trung binh ta
IH /| AB CM /| AB IH/ CM S ‘
1 1 1 = = IMCH 12 hinh binh hanh (dhnb)

b) Dé c6 H la tryc tdm cta tam giac AIBC nén CH L IB

Theo cau a) ta cd CH// IM suy ra IM L IB=> BIM =90°

Bai 7:

I

a) Dya vao tinh chit duong trung tuyén trong tam giac vudng dbi voi hai tam giac aHCA; aHAB
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tacod: HK = KC =KA;HI = IB = IA =alHA;aKHA 1an luot can tai 1,K

— — e~~~

Do vay KHI = KHA+ AHI = KAH + HAI = CAB =90°

?

b) P, =IH +IK + KH :%AC+%AB+%CB:%(AB+AC+CB):%PABC

Bai 8:

]

B |

a) Ta chimg minh t& gidc AMBQ 1a hinh chir nhat ( hai duong chéo cit nhau tai trung diém mdi

dudng va bang nhau)

b) T gise AMBO 14 hinh chit nhat nén A0B =90° = BO L AC ma AI L BC nén H la truc tim
tam giac ABC.

¢) Ta chung minh PI = %AB;PQ = %MQ = %AB .

Bai 9:

ON /I AO
a) Dya vao tinh chit duong trung binh trong tam giac ta suy ra { PM // AO

ON =PM =%AO

nén tor gidc QNMP 1a hinh binh hanh.
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b) Dé hinh binh hianh ONMP thanh hinh chit nhat khi NOP=90° < NO L QP ma

{NQ//AO

= A0 L BC = O thudc dudng cao xuét phat tir dinh A cta tam giac ABC .
OP// BC

Bai 10:

Duya vao tinh chat duong trung binh trong tam giac ta c6 tt giac HGFE 13 hinh binh hanh.

Do viy, t& gidc d6 muén tré thanh hinh chit nhat thi EHG=90°= HC LEH ma
HC// AC;EH /| BD = AC 1. BD .Vay tir giac ABCD c6 hai duong chéo vudng goc thi tir gidc
HGFE 1a hinh chir nhat.

Bai 11:
A B
/ F\
D [o-

MN /I DC

a) Ta ching minh qua diém M ndm ngoai duong than DC ¢6 { MP // DC = M, N, P,Q thang hang.
MQ /| DC

NP /| AB
b) Tacod 1 1 = ABPN la hinh thang can.

AP=NB=—AC =—DB
2 2
c) ABPN 1la hinh chir nhat khi 4B = NP

ta co DC=2MQ—AB=2(MN+NP+PQ)—AB=2(%AB+AB+%ABJ—AB=3AB :
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