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BOI DUONG VA PHAT TRIEN TU DUY
POT PHA TRONG GIAI

TOAN HOC 8

TAP 2

HINH HOC

THEO CHUAN KIEN THUC KI NANG

o= Tém tit li thuyét cin bdn
< Gidi chi tiét, phdn tich, binh ludn, huéng dan lam bai danh cho hoc sinh lop 8
va chuyén Toadn.

& Tham khao cho phu huynh va gido vién.
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LOI NOI PAU

Sach giao khoa Toan 8 hién hanh dugc bién soan theo tinh than d6i méi ctia chuong
trinh va phuong phép day — hoc, nhdm nang cao tinh cht dong, tich cuc ctia hoc sinh
trong qua trinh hoc tap.

Téc gia xin tran trong gidi thiéu cudn sach “BOI DUONG VA PHAT TRIEN TU
DUY POT PHA TRONG GIAI TOAN HOQC 87, duoc viét voi mong mudn gui t6i cac
thay ¢, phu huynh va cac em hoc sinh mot tai liéu tham khao httu ich trong day va hoc
mon Toan & cap THCS theo dinh hudéng d6i mdi ctia BO Gido duc va Dao tao.

Cudn sach dugc cdu tric gom cac phan:

- Kién thitc cin ban can nam: Nhic lai nhitng kién thitc co ban can nam, nhiing
cong thirc quan trong trong bai hoc, ¢ vi du cu theé...

- Bai tap sach giao khoa, bai tap tham khao: Loi giai chi ti€t cho cac bai tap, bai tap
dugc tuyén chon tir nhiéu nguén cua moén Toan duoc chia bai tdp thanh cac dang co
phuong phap lam bai, cac vi du minh hoa 6 10i giai chi tiét...C6 nhiéu cach giai khac nhau
cho mot bai toan...

Cuon sach nay con la tai liéu tham khao b6 ich cho qui thay c6 giao va cac bac phu

huynh hoc sinh d& huéng dan, gitp d& cac em hoc tap t6t b mon Toan.

Cac tac gia
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CHUONG I. TU GIAC

BAI 1. TU GIAC
ALY THUYET:
1) Dinh nghia:
Tt giac ABCD la hinh gom 4 doan thang AB, BC, CD, DA, trong d6 bat ky hai doan
thdng nao ciing khong cling nam trén mot duong thang.
Tt giac 16i 12 tt gidc ludn nam trong mot nita mit phang cé bo 1a dwong thang chiza
bat ky canh nao cta t giac.
Hai dinh ké nhau: AvaB;BvaC;CvaD;Dva A
Hai dinh d6i nhau: A vaC;BvaD
Puwong chéo AC; BD
Hai canh ké nhau: AB va BC; BC va CD; CD va DA
Hai canh d6i nhau: AB va CD; AD va BC
Hai géc ké nhau: A va @; Bva 6; C va 6; D va A
Hai géc d6i nhau: Ava C; B vaD
Diém nam trong t& gidc: M
Diém ndm trén t& giac: N
Diém nam ngoai t& gidc: P
2) Dinh 1y: Tong cdc goc ctia mot i gidc bang 180°

B. LUYEN KI NANG GIAI BAI TAP

Bai 1. Cho tt giac ABCD biét B+ C =200°, B + D =180% C + D = 120".
a) Tinh s0 do cac goc ctia t& giac.
b) Goi I la giao di€ém ctia cac tia phan giac cua A va B cuatd giac. Chiing minh:
C+D
2

AIB =

Bai giai:
a) Ttr gia thiét ta co: 2B+ 2C + 2D = 200° +180° +120° = B+ C + D = 250°.
Vi A+B+C+D=360°= A =110°.
é:25o°—(6+ f))=25o°—1200 =130°. B

C =200° - B = 200° —130° = 70°. A
D =120° - C =120° - 70° =50°.
b) Trong tam giac ABI:
A+B 3600—(A+§) &.B !
2 2 D A C

AIB =180° —

Bai 2. Cho t giac 16i ABCD c6 B + D =180, CB = CD. Chting ‘ '
minh AC la tia phan gidc caa BAD | Bf——
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Bai giai:
Trén tia d6i tia BA 1ay diém I sao cho BI = AD.

Ta c6 ADC = IBC (cung bu voi g(’)c/@\C )-

AD =B, DC = BC. Tt d6 ta c6 AADC = AIBC .
Suy ra: DAC = BIC va AC=IC.

Tam giac ACI can tai C nén BAC = BIC = DAC.
Vay AC la phan giac trong goc BAD.

Bai 3. Cho tt¢ gidc [6i ABCD, hai canh AD va BC cat nhau tai E, hai canh DC va AB cat
nhau tai F. K@ tia phan gidc ctia hai géc CED va BFC cét nhau tai I. Tinh géc EIF theo cac
goc trong tit giac ABCD.

Bai giai:
FI cit BC tai K, suy ra K thu¢c doan BC
— EIF =EKI + IEK (Ing: la géc ngoai cua AIKE)

- B+BFK + IEK (CKF 1a gbc ngoai ctia AFBK)
BFC =180° - (B +C) — BFK =90 - 2+C
AEB=180°-(A+B)= EK ~o0°A*E.
Vay EIT::Q+90°—§+6+90°—'&;Lé
:1800_,&+6: Es;f)

Bai 4. Cho tit giac ABCD. Chitng minh: %p <AC+BD<p (p:chuvicua tt giac)

Bai giai:
GoiI1a giao diém ctia AC va BD. Theo bat dang thtic tam B
giac, ta co:
IA +1B > AB, IA +ID >AD, IB + IC >BC, IC +ID >CD A
Cong theo v€, ta duoc: 2(IA +IB +IC +ID) > p, ttt do:

AC+BD> %p. '
Lai c6: AC<AB+BC, AC<AD +DC, BD <BA +AD, BD <

BC + CD. D C
Suy ra 2(AC+BD)<2(AB+BC+CD +DA)=2p =AC+

BD <p.

Bai 5. Cho tt giac ABCD, M la mot diém trong tit gidc d6. Xac dinh vi tri cia M d€ MA +
MB + MC + MD nho nhat. B

Bai eiai:
ai giai A
GoiIla giao diém ctia AC va BD. Ta c6 cac bat dang thic: '
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MA + MC >AC, MB + MD >BD.

Tt d6 suy ra MA + MB+ MC + MD > AC +BD

MA +MB + MC + MD = AC + BD khi M trung voi L.

Vay khi M la giao diém hai duong chéo thi MA + MB + MC + MD nho nhat.

Bai 6. Mot duong théng di qua trung diém ctia hai canh d6i dién cua mot té giac 16i tao
véi cac dwong chéo ctia hai gdc bang nhau .Chiing minh rang t giac Ay c6 hai duong chéo
bang nhau.
Giai.

Goi Q,P Ian luot la trung diém cua
AB ,CD twong ting

Khi dé tacod:

QN//MP ; NP//QM. = T gidc QNPM la hinh binh hanh.

Vi MN tao véi AC va BD hai goc bang nhau nén suy ra MN ciing tao véi QN va QM hai
gbc bang nhau

Tt 1a :QNM = QMN

Suy ra Tam giac QMN can tai Q

Suy ra QN=QM

Ta co QN=% AC va QM=% BD (Duwong trung binh cuia tam giac)

Ma QN=QM (Chting minh trén )
Suy ra AC=BD
Vay Tt giac trén c6 hai deong chéo bang nhau

BAI 2. HINH THANG
A.LY THUYET

1. Pinh nghia: Tt giac ABCD la hinh thang A canhdiynhé B
AB /I CD
=
BC /[ AD canh bén canh bén
D canh day 16m C
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~ 2.Tinh chat:
* Néu mot hinh thang cé hai canh bén song song thi nd la hinh chi* nhat.

* Néu mot hinh thang cé hai canh day bang nhau thi né 1a hinh binh hanh.
3. Hinh thang vuéng:

Hinh thang vudng la hinh thang c6 hai gbc vudng. A canhdiy nhog
L]
canh bén canh bén
N
D canh day I6n C

B. LUYEN KI NANG GIAI BAI TAP

Bai 7. Cho tt gidc ABCD c6 AD = DC, duong chéo AC la phan A B
gidc goc A. Chiing minh rang ABCD la hinh thang.

Bai giai:
Ta c6 AD = DC nén tam giac ADC can tai D.
Suy ra DCA = DAC = BAC
Suy ra AB//CD (hai géc so le trong bang nhau) b ;
Vay ABCD 12 hinh thang. c

Bai 8. Cho hinh thang ABCD, ddy AB =40cm, CD = 80cm, BC =50cm, AD = 30cm. Chttng
minh rang ABCD la hinh thang vudng.

Bai giai: A B
Goi H 1a trung diém ctia CD. Ta ¢c6 DH = CH = 40cm Ny
Xét hai tam giac ABH va CHB co:
AB = CH =40cm, ABH = CHB (so le trong), BH = HB N
Suy ra AABH = ACHB (c-g-c)=> AH = CB = 50cm. D H ¢

Tam gidc ADH c6: AD? + DH? =402 + 302 = 502 = AH?

Suy ra tam giac ADH vudng tai D. Vay hinh thang ABCD la hinh thang vudng.

Bai 9. Cho hinh thang ABCD (AD//BC; AD > BC) c¢6 duong chéo AC va BD vuong goc véi
nhau tai I. Trén day AD 14y M sao cho AM béng d6 dai duong trung binh ctia hinh thang.
Chitng minh: tam giac ACM can tai M
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Giai:
Goi L 1a diém déi xtiing voi ddi xiing v6i A qua M Goi NM 1a dwong trung binh cua hinh
thang ABCD nhu hinh vé
Goi I la gido diém cua AC va NP
Vi NP//BC = NI//BC ma N 1a trung diém AB
=1 cling la trung diém AC 1)
Suy ra IM//CL (2)
Xét hinh thang ABCD ta c¢6:'
p_BC+AD

5 =AM & BC +AD =2AM

=BC+AD—-AM =AM = BC+MD =AM =ML
= BC=ML-MD=DL
Suy ra BC=DL ma BC//DL
Suy ra t¢ giac BCLD la hinh binh hanh
Suy ra BD//CL
Ma BD L AC (gt)= CL L AC (3)
Tt (1) ,(2) va (3) IM L AC va MI la duong trung truc ctia doan thang AC
Suy ra MA=MC
Vay tam giac MAC can tai M.
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, BAI 3. HINH THANG CAN
// A.LY THUYET
| AB /I CD
1. Pinh nghia: Tt gidc ABCD la hinh thang can < C=D
A=B

A canh day nho B

canh bén canh bén

canh day lon

2. Tinh chat: Trong hinh thang can:

* Hai canh bén bang nhau

* Hai duong chéo bang nhau

3. Dau hiéu nhan biét:

* Hinh thang c6 hai duong chéo bang nhau la hinh thang can.

* Hinh thang c6 hai géc chung mot canh ddy bang nhau 1a hinh thang can.

B. LUYEN KI NANG GIAI BAI TAP

Bai 10. Cho hinh thang can ABCD (AB//CD). AD cat BC tai I, AC cat BD tai J. Chitng minh
rang IJ 1a trung triec ctia AB va 1a trung truee ctia CD.

Bai giai: H
ABCD 1a hinh thang can nén C = D , i
Suy ra tam giac ICD can tai I
= Inam trén duong trung truc ctia CD. (1)
Ta lai co IAB = D = C = IBA nén tam giac IAB can tai L.
=1 nam trén duong trung truc ctia AB. (2) D > -

Xét tam gidc ACD va tam gidc BDC co:

AD =BC (vi ABCD la hinh thang can)

CD: canh chung

AC =BD (2 duwong chéo ctia hinh thang can)

Do d6 AACD = ABDC, suy ra ACD = BDC

= tam giac JCD can tai] = ] nam trén duong trung triec ctia CD (3)

Tuong tw ta ¢ tam gidc JAB can tai] = ] nam trén duwong trung truc ctia AB (4)
Tt (1), (2), (3), (4) suy ral] la deong trung truc ca AB va CD.
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" Bai 11. Cho hinh thang ABCD (AB // CD). AC cat BD tai O. Biét OA = OB. Chitng minh
rang: ABCD la hinh thang can.

Bai giai:
Vi OA = OB nén tam giac OAB can tai O
— OAB = OBA A 3

— —

Ta c6 OCD = OAB = OBA = 0ODC

= tam gidc OCD can tai O = OC=0D

Suy ra AC=0A +OC=0B + 0D =BD.

Hinh thang ABCD c6 hai dudng chéo AC va BD D ¢
be‘“mg nhau nén ABCD la hinh thang can.

Bai 12. Cho hinh thang can ABCD (AB//CD, AB < CD). AD cat BC tai O.
a) Chting minh réng AOAB can
b) Goi I, J lan luot 1a trung diém ctia AB va CD. Chitng minh rang ba diém I, ], O thang
hang
¢) Qua diém M thuodc canh AC, vé duong thang song song véi CD, cat BD tai N. Chting
minh rang MNAB, MNDC 1a cac hinh thang can.

Bai giai:

a) Vi ABCD la hinh thang cannén C =D suy ra OCD la tam giac can.

Tacé OAB =D = C = OBA (hai goc dong vi)
= Tam giac OAB can tai O.

b) Ol la trung tuyén cua tam giac can OAB
nén OI cling la duong cao tam gidc OAB
=0OI LAB

Ma AB // CD nén OI L. CD

Tam gidc OCD can tai O ¢6 OI L CD nén OI cit CD tai D
trung diém J ctia CD.

Vay ba diém O, I, ] thang hang.

c) Xét AACD va ABDC co:

AC =BD (2 duwong chéo ctia hinh thang can)
AD =BC (2 canh bén ctia hinh thang can)
CD=DC

Do d6 AACD = ABDC (c-c-c)
SuyraATC\DzB/D\C hay I\WC\D=N/D\C

Hinh thang MNDC c6 MCD = NDCnén MNDC 1 hinh thang can.
=>MC=ND=AC-MC=BD-ND=AM =BN

Hinh thang MNAB c6 hai dudong chéo AM va BN bang nhau nén MNAB 1a hinh thang
can.
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/ BAI 4. PUONG TRUNG BINH
~ A.LYTHUYET
1. Puong trung binh cta tam giac:

A

AN
/O

B C

a) Pinh ly mé dau:
Duong thang di qua trung diém mot canh ctia tam giac va song song véi canh thi hai thi
di qua trung diém canh th ba.
b) Dinh nghia:
Puong trung binh ctia tam giac 1a doan thang ndi hai trung diém hai canh ctia tam giac
do.
¢) Dinh ly duwong trung binh cta tam giac:
Puong trung binh ctia tam giac thi song song véi canh thit ba va c6 do dai bang mot nita
canh ay.
2. Duong trung binh cua hinh thang:
a) Dinh ly m¢é dau:
DPuong thang di qua trung diém mot canh bén ctia hinh thang va song song véi hai day thi
di qua trung diém canh bén con lai.
b) Dinh nghia:
Duong trung binh ctia hinh thang 1a doan thang néi trung diém hai canh bén ctia hinh
thang &y.
¢) Dinh ly duwong trung binh cta hinh thang;:
Puong trung binh ctia hinh thang thi song song véi hai day va c6 d6 dai bang ntta tong d6
dai hai day.

A B

[N
[ AN

D C

B. LUYEN KI NANG GIAI BAI TAP

Bai 13. Cho hinh thang ABCD c¢6 A =D =90° va AB = 2AD = 2CD. Ké CH vudng géc voi
AB tai H.

a) Tinh s6 do cac gdc cua hinh thang ABCD.

b) CMR tam gidc ABC vudng can.

¢) Tinh chu vi hinh thang néu AB = 6cm.
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d) Goi O 1a giao diém AC va DH, O’ 1a giao diém cua DB va CH. Chttng minh rang AB =
400’

Bai giai:
a) Ta ¢6 t gidc ADCH A=D=H=C=90° va AH// CD, AD // CH
AHCD la hinh thang can hai day AH, CD
= AD=CH.
AHCD ciing 1a hinh thang can véi hai day AD, HC
=AH=CD.
BH=AB-AH=2CD-CD=CDvaCH=AD=BH
Do d6 ABCH vuong can tai H, suy ra B=45°, BCH =450
C = BCH+DCH = 45° + 90° = 135°
Vay A=D=90°, B=45:, C=135
b) AABC c6 H la trung diém AB va CH L AB nén ABC la tam gidc can tai C
Ta lai c6 B=45°, suy ra A ABC vudng can tai C.
c) Ta c6 AB =6cm

AD=CD-= %AB=3cm.

A ABC vuong can tai C nén BC = L AB- % = 3/2em

V2
Chu vi hinh thang ABCD la: AB+BC +CD + DA =6+ 3y2+3+3 =12+ 3J2(cm)

d) D& thay ACD = 45° = HDC = 45° =DH // BC=DH L AC.

Vi A ACD vudng can tai D nén O la trung diém cua AC.

Ta c6 ADO’C = ABO’H (g-c-g) = O’C = O’'H, hay O’ 1a trung diém ctia CH.
Xét AAHC c6 OO’ la dwong trung binh nén AH =200

Ma AB =2AH nén AB =400'".

Bai 14. Cho hinh thang ABCD (AB//CD) ¢6 E la trung diém cua BC, :@ =90°. Goi K 1a
giao diém ctia AE va DC. Chitng minh rang:
a) AABE = AKCE
b) DE la tia phan giac cua goc D.
Bai giai:
a) Xét AABE va AKCE cé: A B
ABE = KCE (2 gbc sole trong)
AEB = KEC (2 gc dbi dinh)
BE = CE (E la trung diém BC)
Do d6 AABE = AKCE (g-c-g)
b) Vi AABE = AKCE nén AE =KE = E la trung diém AK =
DE 1a trung tuyén ctia tam gidc ADK D Cc K
Ta lai c6 DE 1 AK suy ra DE la duong cao cia A ADK.
Do d6 tam giac ADK can tai D va DE la phan giac goc D.
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~ Bai 15. Cho t& giac ABCD trong d6 CD > AB. Goi E, F Ian luot la trung diém caa BD va

_ // AC. Chttng minh rang néu ABCD 1a hinh thang thi EF = Cb-AB )

Bai giai:
Goi I la trung diém AD. A B
Tacod El// ABvaEl= %AB

FI//CD vaFI= %CD.

Qua diémItaco EI// ABvaFI//CD// ABnénL E,
F thang hang.

Suy ra EF =FI-EI = %AB— %CDhay

EF= CD-AB

Bai 16. Cho hinh thang ABCD (AB//CD), tia phan giac ctia goc C di qua trung diém M ctia
canh bén AD. Chting minh rang:

a) BMC = 90° b) BC = AB + CD 4 B
Bai giai:
a) Goi N la trung diém BC.
— M N
Ta cé MN //CD = MCD = CMN
Ma MCD = MCN (vi CM la phan gi4c D )
Suy ra a\-/IT\I = I\Wa\l = 1[TC\B
2 D c

Tam giac MCN can tai N=>MN = NC = NB, do d6 AMNB can
tai N= NMB = NBM . Mt khac NMB = MBA, suy ra NMB = %KBT:

BMC = CMN + NMB = —(BCD + ABC) = 90°

1
b) Vi MN Ia duong trung binh ctia hinh thang ABCD nén MN = 2 (AB + CD)

Ta lai c0 MN = %BC. Do d6 BC=AB+CD

Bai 17. Cho tam giac ABC c6 céc trung tuyén BD va CE. Trén canh BC 14y cac diém M, N
sao cho BM = MN = NC. Goi I la giao diém ctia AM va BD, K 1a giao diém cua AN va CE.
Chttng minh rang;
a) BCDE la hinh thang
b) K la trung diém cua EC
¢) BC = 4IK

Bai giai:
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a) Ta c6 DE la duong trung binh ctia tam gidc
ABC

= DE // BC = BCDE la hinh thang.

b) Goi G 1a giao diém AN va DE.

Ta c6 E la trung diém AB va ED // BN

=G la trung diém AN

= EG la duong trung binh cia A ABN

=EG= 1BN= 1BC
2 3

Talai co ED = %BC =EG= %ED =G latrong tam A ACE

= AK la trung tuyén cua A ACE = K la trung diém EC

c) Chiing minh twong ty ta ¢6 I la trung diém EF.

Goi F la trung diém BC, ta c6 DF // ABva DK // AB =D, K, F théng hang.
DK = %AE = %AB = %DF, suy ra K la trung diém ctia DF.

Suy ra IK la duong trung binh cia ADEF = 1K = %DE.

Ma DE = %BC =IK= %BC hay BC =4IK.

Bai 18. Cho hinh thang cin ABCD 6 D =60°, DB I !
phan gidc caa D. Biét chu vi hinh thang bang 20cm. Tinh
do dai cac canh hinh thang.
Bai giai: A B
Vi ABCD 1a hinh thang cannén C=D=60° va
A =B = 180° - 60° = 120°
Ta c6 ADB = CDB (vi DB la phan giac D)
Ma CDB = ABD (so le trong) = ABD = ADB = CDB = 30°
= Tam gidc ABD can tai A = AB=AD =BC
Goi I 1a giao diém ctia AD va BC, dé dang chitng minh ~ AICD déu (c6 hai géc bang 60°)
va B la trung diém IC (vi DB la duong phan gidc goc D, cling la duong trung tuyén trong
AIDC). Do &6 CD =IC =2BC.
bat AB=a =BC=AD=AB=avaCD =2a.
Chu vi hinh thang ABCD: AB + BC + CD + AD =5a =20cm
=a=4cm
= AB=BC=AD =4cm va CD = 8cm.

Bai 19. Cho A ABC, duong thang d di qua A khong cét cac canh ctia tam gidc ABC. Goi D
va E Tan luot 12 hinh chiéu ctia B, C 1én duong thang d. Goi M 1a trung diém cua canh BC.
Chting minh rang MD = ME.

Bai giai:
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Ta c6 BD // CE (cung vudng goc DE)

= BCED la hinh thang vudng. 4

Goi N 1a trung diém DE D

= MN la dwong trung binh cta hinh thang vuéng BCED

=MN 1L DE.

Tam giac MDE ¢6 MN 1a trung tuyén va MN L DE B M
= MDE la tam giac can taiM =MD = ME

Bai 20. Cho tam giac ABC, AM la trung tuyén. Vé duong thiang d qua trung diém I ctia
AM cat cac canh AB, AC. Goi A’, B’, C’ thit tu 1a hinh chiéu cta A, B, C 1én dwong thang d.
Chitng minh rang BB’ + CC’ =2AA.

Bai giai:
Goi N la hinh chiéu ctia M trén d.
Xét tix gidc BB'C'C ¢6 BB’ // CC’ (cung vudng
goc d)
= BB’C’C Ia hinh thang.
M la trung diém BC va MN // BB’ // CC’ (cung
vuong goc d)
= MN la duwong trung binh cta hinh thang
BB'C'C
=BB + CC"' =2MN (1)
Hai tam gidc AA’T va MNI vudng tai A’ va N 6 Al=MI va AlA’ = MIN (hai géc déi dinh).
Suy ra AAA’l = AMNI (g-c-g) = AA’ =MN (2).
(1), (2) suy ra BB + CC" =2AA’.
Bai 21.* Cho hinh thang ABCD (AB//CD). Goi E, F, K Ian luot la trung diém cua BD, AC,
DC. Goi H 12 giao diém ctia dwong thing qua E vudng goc véi AD va duong thang qua F
vudng géc v6i BC. Chiing minh rang:
a) H 1a triec tam ctia tam gidc EFK
b) Tam gidc HCD can.

Bai giai:

‘ “ . . A B
a) Ta c6 E, K Ian luot la trung diém BD,

CD =EK//BC.

MaFH 1 BC = FH 1 EK.

Twong tu ta cd EH L FK

Suy ra H la triec tam tam gidc EFK.

b) Ta c6 H 1a triec tam tam gidc EFK nén

KH 1 EF

Goi I 1a trung diém cua AD, dé dang D
chttng minh dwoc IE // AB // CD va IF //

CD. Ttt d6 suy ra EF // AB // CD.

Do d6, KH L CD.

Tam giac HCD c¢6 K 1a trung diém CD va KH L CD nén HCD la tam gidc can tai H.
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Bai 22. Cho tam gidc déu ABC. Trén tia d0i tia AB ta 1dy diém D va trén tia d6i tia AC ta
1ay diém E sao cho AD = AE. Goi M, N, P, Q theo thtt tu la trung diém cua cac doan théng
BE, AD, AC, AB.
a) Chiing minh rang t& gidac BCDE la hinh thang can.
b) Chting minh rang t giac CNEQ 1a hinh thang,.
c) Trén tia d8i ctia tia MN 18y N’ sao cho N'M = MN. Chttng minh rang BN’ vudng géc véi
BD; EB = 2MN.
d) AMNP la tam giac déu.
Bai giai:
a) Ta c6 tam giac ADE can va cé A =60° nén A
ADE la tam giac déu.
ADE = ABC = 60° = DE // BC (hai goc so le trong
bang nhau)
Talai c6: DB=AD + AB=AE + AC=EC
Do d6 BCDE 14 hinh thang can.
b) Tam giac déu ADE c6 EN la trung tuyén
=EN 1 AD hay EN 1 BD.
CQ la trung tuyén tam giac déu ABC =CQ L AB
hay EQ L BD.
Suy ra EN // CQ (cung vudng goc BD)
= CNEQ la hinh thang.
c) Hai tam giac MEN va MBN’" co:
MN =MN’, NME = N’'MB (d5i dinh), NE = MB, suy ra AMEN = AMBN’.
— ENM = MN'B =N'B // EN (hai goc so le trong bang nhau).
Ma EN 1 BD nén BN” L BD.
Dé dang chttng minh duoc ENB = N’BN (c-g-c)=>BE =NN’"=2MN.

d) Xét tam gidc ACD c6 NP la dwong trung binh = NP = %DC

Ma DC = EB (vi BCDE la hinh thang can) nén NP = %EB =MN (1).

Theo trén, MN = MB = MN’ = ME nén cac tam giac MBN va MEN’ can tai M.

Ta duoc BNN’ = BEN’ = NBE = EN' // AB.

Ta c6: ANP = ADC = AEB va ANM = BEN’

Do d6: PNM = ANP + ANM = AEB + BEN’ = AEN".

ViEN’ // ABnén AEN’ = CAB = 60° (dong vi). A

Tir d6 ta c6 PNM = 60° (2).

Tt (1), (2) suy ra MNP la tam giac déu.

Bai 23. Cho tam giac ABC can tai A, deong cao AH.

Goi K 1a hinh chiéu vuéng goéc cia H1én AC. Goilla

trung diém HK. Chting minh rang: BK L AL K
Loi giai: | J

GoiJ la trung diém ctaa KC, ta c6 IJ 1a duong trung

binh trong tam giac KHC. B H C
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Do do 1] //HC =1J L AH.

Trong tam giac AHJ c6 IJ L AH, HI 1 AJ. Ttr 4o, I 1a truc tam tam giac AH]J.
= AILHJ (1).

Trong tam gidc BKC, HJ la duong trung binh, suy ra HJ // BK (2).

(1) va (2) suy ra AI L BK.

Bai 24. Cho hinh thang can ABCD (AB//CD; AD = BC), c6 day nhé AB. D6 dai duong cao
BH béang d6 dai duwong trung binh MN (M thudc AD, N thudc BC) ctia hinh thang ABCD.
Vé BE// AC (E thudc DC). Goi O 1a giao diém ctia AC va BD. Chitng minh rang
a) MN = % b)Tam giac OAB can c) Tam giac DBE vudng can
Bai giai:
a) ABC = ECB (so le trong), BC = CB, BCA = CBE (so le trong)
Suy ra AABC = AECB (g-c-g)= AB =EC.
MN la duong trung binh ctia hinh thang can ABCD
DC+AB _DC+CE _DE

= MN =

2 2 2
b) Xét AABC va ABAD c¢:
AB=BA

AC =BD (2 duong chéo hinh thang can)

BC = AD (2 canh bén hinh thang can)

Do d6 AABC= ABAD (c-c—-¢)
Suyram=®haym=® ¢
= Tam gidc OAB can tai O.

c) Tam giac DBE c6 BE = AC = BD = Tam giac DBE can tai B.

BH la duong cao tam gidc can DBE nén BH ciling la trung tuyén cua tam giac nay.

DE
Ma BH =MN = N = Tam gidc BDE vuong tai B

Vay DBE la tam giac vudng can.
Bai 25. Cho tam gidc ABC vuong can tai A. Trén cac canh goc vuong AB, AC lay diém D
va E sao cho AD = AE. Qua D vé duong thang vuong goc véi BE, cat BC 6 K. Qua A vé
duong thang vudng goc véi BE, cat BC 6 H. Goi M 1a giao diém DK véi AC. Chitng minh
rang;
a) ABAE=ACAD M
b) MDC la tam gidc can
¢) KH = HC

Bai giai:
a) Xét ABAE va ACAD c6:
BAE = CAD (g6c chung)
AE = AD (gia thiét) E D
BA =CA (vi AABC vudng can tai A)
Do d6: ABAE= ACAD (c-g-c) c H Kk B
b) Vi ABAE = ACAD nén AEB = ADC
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" Tac6DK L BE = BDK + DBE = 90°
hay B/DT(+ATB\E=900
Ta lai <6 AEB+ ABE =900

—_—

Suy ra BDK = AEB= ADC

Mit khéac BDK = ADM (2 gbc déi dinh). Do &6 ADM= ADC = DA 1a phan gidc CDM
Tam gidc MDC c6 DA vtra la phan giac vira la dwong cao = Tam giac MDC can tai D.

c) Tam gidc MDC can tai D c6 DA la phan gidc nén DA ciing la trung tuyén tam gidc nay
= Ala trung diém MC

Tam giac MCK c6 A la trung diém MC va AH // MK (cung vuong goc BE) = AH la duong
trung binh cta tam giac MCK = H la trung diém CK

Vay KH =HC.

Bai 26 . Cho A ABC nhon (AB < AC). Bén ngoai A ABC vé ABAD vuoéng can 6 A, A ACE
vudng can & A; BE cat CD tai L. goi M, N Tan luot 1a trung diém ctia DE, BD. Chting minh
t gidc AINM la hinh thang can.

Loi giai:

* Chttng minh BE L CD:

Xét hai tam giac: ABE va ADC, co:
AB=AD (vi A ABD vudng can tai A).
BAE = DAC (cung bang 90° + BAC)
AE = AC (vi A ACE vudng can tai A)

Do vay AABE = AADC = ABI =ADI.
AB ¢4t DI tai H, ta c6: AHD + ADH =90°; AHD = BHI; ADH = HBI
Suy ra BHI+ HBI =90°. Vay BE_L CD tai L.
* Chting minh AM =1IN va AN =IM:

Goi K 1a diém ddi xtiing ctia D qua A. Xét
hai tam giac: A ABC va A AKE.

AB = AK (cuing bang AD); BAC = KAE
(cung phu véi CAK); AC = AE.

Do d6 A ABC = A AKE. Suy ra EK =BC.
Trong tam gidc DKE, AM la duong trung

1
binh nén AM = E KE.

Trong tam gidc IBC vuong tai I, IN la trung

1
tuyén nén IN = > BC.

Ttr d6 cho ta AM =1IN.

Goi J 1a trung diém cua KE, vi hai tam giac
ABC va AKE bang nhau nén hai trung
tuyén trong tng bang nhau. Ta ¢4 AN =
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A

1
Al la duong trung binh trong tam giac DEK, ta c6 AJ = > DE.

1
IM 1a trung tuyén trong tam giac IDE vudng tai I nén IM = > DE.
Do doé: A] =1IM.
* Xét ti giac AMNI c6 AM =IN va AN =1M, ta chitng minh AMNI la hinh thang can.
A AMI = AINA (c-c-c)= IAM = AIN (1).

A AMN = A INM (c-c-c)=> AMN = INM (2). A '
Tt (1) va (2) dé dang suy ra AMNI 14 hinh thang can véi
hai day AI, MN.

M
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BAI 6. TRUC POI XUNG
A.LY THUYET
1. Hai diém d6i xitng qua mét duong thang:

Hai diém goi 1a d6i xting véi nhau qua dwong thang d néu d 1a duwong trung truc ctia doan

thang ndi hai diém do.

Quy wéc: Néu diém B nam trén duong thang d
thi diém d6i xting voi B qua duong thang B 1a
chinh B. d

2. Hai hinh d6i x{tng qua mét dwong thang:

Hai hinh goi la d6i xttng véi nhau qua duong

thang d néu mdi diém thudc hinh nay d6i xting

v6i mot diém thudc hinh kia qua duong thang d A

va nguoc lai.

Néu hai doan thang (géc, tam giac) di xting véi nhau qua mot duong thang thi chung
bang nhau.

3. Hinh ¢ truc d6i xirng:

Duong thang d goi 1a truc d6i xting ctia hinh H néu diém d6i xting véi mdi diém thudc
hinh H qua duong thang d cing thudc hinh H.

Khi d6 ta néi hinh H ¢6 truc d6i xting d.

4. Dinh 1y:

Duong thang di qua trung diém hai ddy ctia hinh thang can 1a truc d6i xting ctia hinh

thang can do.

B. REN LUYEN KY NANG GIAI BAI TAP

Bai 27. Cho tam gidc ABC vuong tai A, duong cao AH. Goi D va E Ian luot 1a diém d6i
xting ctia diém H qua AB va AC. Chting minh rang:

a) A 1a trung diém ctia doan DE

b) Tt giac BDEC la hinh thang vuoéng. B
¢) Cho BH = 2cm, Ch = 8cm. Tinh AH va chu vi D H
hinh thang BDEC.
Bai giai:
a)/\gD déﬂng voi H qua du’(‘)rﬁt\héng ﬁB\nén . .
DAH = 2BAH . Tuong tu ta c6 EAH = 2CAH . A
Do do¢:
DAE = DAH + EAH =2(BAH + CAH) = 180°
E

suy ra D, A, E thang hang

Mit khac: AD = AE = AH. Vay A 1a trung diém cta DE.
b) Goc ADB va AHB d5i xting nhau qua duong thang AB nén ADB = AHB = 90°.
Twong tu ta cd AEC = AHC = 90°. Tt giac BDEC c6 hai goc ké D = E =90° do vay
BDEC la hinh thang vuong tai D va E.

¢) BH=2cm, CH = 8cm.

Trong tam gidc ABH vudng tai H, theo dinh ly Pitago: AH?= AB>-BH?= AB*-4
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Trong tam gidac ACH vudng tai H, theo dinh ly Pitago AH?= AC? - CH? = AC? - 64
Suy ra: 2AH? = AB? + AC?-68.
Lai c6 AB* + AC2=BC2=100, suy ra 2AH?=100 - 68 =32 = AH?=16.
Vay AH =4.
DPat V 1a chu vi hinh thang BDEC.
Ta c6é BD = BH, DE = 2DA = 2HA, EC = HC. Do d¢:
V=BD+DE+EC+CB=BH+2AH+CH+CB=2+8+8+10=28(cm).
Bai 28. Trén cac canh bén CA, CB ctia tam gidc CAB can tai C 14y cac diém M, N sao cho
CM+CN=AC.
a) Trén canh CB 1dy diém M’ sao cho CM’ = BN. C
Chang minh M, M’ d6i xttng nhau qua duong cao
CH ctia tam giac CAB.
b) Goi D, E, F lan lwgt 1a trung diém ctia AC, BC,
MN. Chting minh: D, E, F thang hang.

Bai giai:
a)Tac6é CA=CB.
Theo gia thiét: CM + CN = AC = BC nén
BN=BC-CN=CM.vi CM'=BN suyra
CM = CM'. Vay tam gidc CMM’ can tai C.
CH la dwong phan giac goc ACB, nén CH la
duong trung triee ctia canh MM'. Vay M va M’ d6i
xtng nhau qua duong thang CH. A H "B
b) MM’ LCH, ABLCH=MM'’ // AB.
DE la duong trung binh trong tam gidc ABC nén DE // AB, suy ra DE // MM’
{EC =EB

\

Vi = EM'=EN , suy ra E la trung diém ctia M'N.

M'C = NB
Trong tam gidc MM'N, duwong thang DE song song véi MM’ va di qua trung diém ctia
M'N nén DE la duong trung binh, do d6 DE di qua trung diém F ctia MN. Vay ba diém D,
E, F thang hang.

Bai 29. Cho tam gidc ABC c6 ba goc nhon trong d6 géc A c6 s& do bang 60°. Lay D la diém
bat ki trén canh BC. Goi E, F lan luot 1a diém ddi xiing cia D qua canh AB va AC. EF cht
cac canh AB va AC theo tht ti tai M va N.
a) Chting minh rang AE = AF
b) Tinh goc EAF
¢) Chttng minh rang DA 1a phan gidc ctia géc MDN
Bai giai:
a) E d8i xting ctia D qua duong thang
AB nén AE = AD, F d6i xing ctia D
qua duong thang AC nén AF = AD.
Tte d6 ta c6 AE = AF.
b) Géc EAB va DAB dsi xtng nhau
qua duong thang AB nén EAB = E
DAB, suy ra
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EAD = EAB + [ﬁZZEﬁ.Chﬁngminhtu)orngtutacé FAD = 2DAC .
Do vay: EAF = EAD + FAD :2(|§°\T3 +m) = 2BAC = 120°.

L ——

c) Hai géc MDA va MEA d6i xting nhau qua duong thang AB nén MDA = MEA (1).
Tuong ty ta c6 NDA = NFA (2).
Mat khac theo cau a), tam giac AEF can tai A nén MEA = NFA 3).
Tir (1), (2), (3) suy ra MDA = NDA . Vay DA la duong phan gidc géc MDN.
Bai 30. Cho hai diém A va B cing nam
trén ntra mat phang bo 1a duong thang d.
Tim trén d mot diém C sao cho tong do
dai CA + CB la ngan nhat.

Bai giai:

Goi A’ la diém d06i xttng cua diém A qua d

duong thang d. Véi mbi diém C trén

duong thang d, ta c6 CA=CA'. Do d¢:

CA+CB=CA'+CB >AB.

CA + CB nho nhat khi CA'+ CB = A'B,

hay C thudc doan A’B. Vay diém C thoa

dé bai 1a giao diém ctia doan BA’ véi duong thang d.

Bai 31. Cho géc nhon xOy va mot diém A nam trong goc xOy. Tim trén hai canh Ox va Oy

hai diém B va C sao cho chu vi tam giac ABC la nhoé nhat.
Bai giai:

Goi H, K Tan luot la diém d6i xtiing ctia A qua Ox

va Oy. Véi hai diém B va C lan luot ndm trén tia

Ox, Oy, ta co: X

AB=HB va CA =CK.

Do d6 chu vi tam giac ABC bang:

AB+BC+CA=HB+BC+CK < HK.

Chu vi tam giac ABC nhé nhat khi: ' A

HB + BC + CK = HK, hay H, B, C, K thang hang o

theo th tu 6.

B:

C
Vay diém B va C trén tia Ox, Oy d€ tam giac ABC S
c6 chu vi nho nhat lan luot la giao diém ctia HK
véi cac tia Ox, Oy. y
K

Bai 32. Cho tit gidc ABCD c6 goc ngoai ctia tit giac tai dinh C bang géc ACB. Chiing minh
rang AB + DB > AC + DC.

Bai giai:
Goi E 1a mot diém trén tia d6i ctia tia CB. Theo gia thiét ta co: DCE = ACB.
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Goi A’ 1a diém d6i xting ctia A qua duong thang BC. Ta c6 ACB = ACB = DCE, suy ra:
DCE + A'CE = ACB + ACE = 180".
Vay ba diém D, C, A’ thang hang. Vi A va
D nam cung phia so véi duong thang BC
nén C ndm gitta D va A’

Ta co: AB +DB =A’B + BD,
AC+CD=AC+CD=AD.

Trong tam giac BDA’, A’'B + BD > A’D. Do
vay ta duoc AB+DB>AC +CD.

Bai 33. Cho tam giac ABC c6 A =20°, B =80° . Trén canh AC ldy diém M sao cho AM =
BC. Tinh BMC.

Bai giai:
Bén trong tam giac ABC, dung tam giac déu BCD. Ta co:

— T — A
ACD = ACB - DCB = 80" - 60° = 20°.

Xét hai tam gidc ACD va BAM co:

AC =BA (vitam gidc ABC can tai A)

ACD = BAM =20°_ \
CD = AM (cling bang BC)

Do vy, hai tam gidc ACD va BAM bang nhau. Ta cé:

ABM = CAD (1).

Goi H 1a trung diém ctia BC, ta ¢c6 AH L BC va DH L BC suy ra hai D
duong thang AD va AH trung nhau, AD 1a truc d6i xting ctia tam

gidc can ABC. Tir d6 ta <6 CAD = BAD = 10° (2).

(1) va (2) suy ra ABM = 10°. cn B
Vay BMC = BAM + ABM = 20° + 10° = 30°.

Bai 34**. Cho A ABC vuong tai A. GoiI la giao di€m ctia cac duong phan gidc caia A
ABC. Biét AC =12cm; IB = 8cm. Tinh d6 dai BC.

B
Giai:
Goi D 1a diém ddi xting ctia B qua duong thang CI. Vi M 8
CI 1a phan giac goc BAC nén D thudc duong thang AC
va BC =DC. |
Goi M la trung diém BD, thi CM L BD. DT A C

Ta c6: BIM = ICB + IBC = 45°, do d6 tam gidc BMI
vuong can tai M, suy ra BM = 42 (cm).
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—BD=8v2 (cm).

AD=CD - AC=BC-12 (cm)

Tam giac ABC vuéng tai A, c6: AB* =BC* — AC* =BC’ —144
Tam giéc ABD vuéng tai A, co: AB? = BD* — AD? =128 —(BC -12)’
Nhu vay ta cé: 128 —(BC -12)° = BC* —144

=128—(BC” —24BC+144)=BC* 144
—=>2BC?-24BC-128=0

—=2BC?-32BC +8BC-128=0

= 2BC(BC - 16) + 8(BC - 16) =0

=> (2BC + 8)(BC — 16) = 0.

= BC =16 (cm).
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BAI 7. HINH BINH HANH

A.LY THUYET:
1. Pinh nghia: Hinh binh hanh 1a t& giac c6 cac canh d6i song song véi nhau.

2. Tinh chat - Dinh li: Trong hinh binh hanh:

a) Cac canh d6i song song va bang nhau.

b) Cac gbc d6i bang nhau

c) Hai duong chéo cat nhau tai trung diém ctia moi duong.

3. D4au hiéu nhan biét hinh binh hanh:

a) T giac c6 cac canh d6i song song nhau

b) Tt giac c6 cac canh d8i bang nhau

c) Tt gidc c6 cac goc d6i bang nhau

d) T gidc c6 mot cdp canh d6i vira song song vira bang nhau

e) Ttk gidc c6 hai duong chéo ct nhau tai trung diém ctia mdi dueong.

B. ViDU:

Vi du 1: Cho hinh thang can ABCD (AB//CD, AB < CD). Trén tia d0i cta tia BA 1dy diém E
sao cho CB = CE. Chirng minh AECD la hinh binh hanh.
Giai:

Dé thay tam giac BCE can tai C suy ra CBE = CEB

Talai cé CBA = DAB

Ma CBE + CBA = 180°

Nén CEB + DAB = 180°

Suy ra AC//ED (2 goc trong cling phia bu nhau)

Suy ra AECD la hinh binh hanh

Vi du 2: Cho tt giac ABCD, goi M, N, P, Q Ian luot la
trung diém ctia AB, BC, CD, DA.

a) Chiing minh rang MNPQ la hinh binh hanh

b) Goi L, ] Ian luot 1a trung di€ém ctia AC va BD. Chting
minh rang cac doan thang MP, QN, IJ dong quy tai mot
diém.

Giai:

a) Ta c6 MN la duong trung binh ctia tam giac ABC suy ra
MN//AC va MN = %AC; PQ la duong trung binh cua tam

giac ADC suy ra PQ// AC va PQ = %AC.

Do do MN//PQ va MN = PQ, suy ra MNPQ la hinh binh hanh.
b) Goi O la trung diém MP thi O ciing la trung diém QN.

1
Tam giac ABD c6 MI la dueong trung binh nén MI//AD va MI = ry AD.

Tam giac ACD c6 PJ la duwong trung binh nén PJ//AD va PJ = %AD.
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Suy ra MI//P] va MI = P]= MIP la hinh binh hanh. Ma O la trung diém MP nén O ciing la
trung diém IJ.

Vay cac doan thang MP, QN, IJ d6ng quy tai O.

Vi du 3: Cho t& gidc ABCD, goi M, N, P, Q Ian luwgt la trung diém caa AB, BC, CD, DA.

a) Chting minh rang MNPQ 1a hinh binh hanh.

b) Goi I la giao diém cua MP va QN. Goi E la diém trén tia IA sao cho EA =2Al va] la giao
diém cua tia MA va EP. Chting minh rang J 1a trung diém caa EP.

Giai:

a) Twong ty vidu 2.

b) Xét tam giac EMP c¢ EI 1a trung tuyén.
Diém A ndm trén doan EI va EA = 2AI

< EA= %EI < A la trong tam tam gidc EMP.

Suy ra MA 1a trung tuyén ctia tam giac EMP
Ma MA cat EP tai ] nén J 1a trung diém EP.
C.REN LUYEN KY NANG GIAI BAI TAP:
Bai 35. Cho hinh binh hanh ABCD c6 A = 120°, phan giac goc D di qua trung diém caa
canh AB. Goi E la trung diém cta CD. Chiing minh:

a) AB=2AD

b) AADE déu, AAEC can

c) ACLAD

C

D P

Bai gidi: A

a) Goi M la trung diém cta canh AB, ta ¢

AMD = CDM (1) (so le trong).

M3t khac, DM 1a phan gidc géc D nén ADM = CDM M
2) E
1), 2Q)= AMD = ADM , do do6 tam gidc ADM can tai
A.

Vay AD = AM = %AB. B

b) Trong hinh binh hanh ABCD, A = 120° = D = 60°
va AD =DE = %CD. Tam giac ADE can va c6 mot goc c

bang 60°, nén tam gidc ADE déu.
Theo trén, tam giac ADE déu nén AE = ED =EC, suy ra
tam gidc AEC can tai E. I A

c) Vi A ADE déu va A ACE can tai E nén
. . K
EAC = %AED =30° (g6c ngoai ctia A AEC)

Mit khac EAD = 60°, suy ra CAD = 90°.
' E
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Bai 36. Cho tt gidc ABCD. Puong thang AB cat duong thang CD tai E, duong thang BC
cat dwong thang AD tai F. Goi I, J, K, L Ian lreot la trung diém ctia AE, CE, CF, AF. Chting
minh rang IL//JK.

Bai giai:
Xét A AEF, Ila trung di€m cua AE, L 1a trung diém ctia AF nén IL la dwong trung binh. Ta
6 IL // EF (1).
Twong tu, xét A CEF, JK 1a duong trung binh nén JK // EF (2).
Mit khég, I, J, K Tan luot ndm trén ba canh ctia tam giac EBC nén |, J, K khong théng hang.
Vay tir (1) va (2) suy ra IL // JK.

1

Bai 37. Cho hinh binh hanh ABCD. Hai diém E, F Ian lugt 1dy trén BC, AD sao cho BE =§

BC, DF =%DA va EF lan luot cat AB, CD tai G, H. Chttng minh rang:

a) GE = EF =FH
b) Tt giac AECF la hinh binh hanh.
Bai giai:
a) Trong A AGF, B trén canh AG, E trén canh
FG. Ta c6 BE = %BC: %AF va BE // AF A . F

suy ra BE la duong trung binh trong A AGF.

Do d6 E 1a trung diém ctia GF (1).

Chiing minh twong tu, DF la duong trung B E C
binh trong tam giac CHE, nén F 1a trung diém

cua HE (2).

Tt (1) va (2) suy ra GE = EF = FH. G

b) Ta c6 AF = %AD va EC = %BC, suy ra

AF = CE . Mt khéc AF // CE, do vay t& gidc AECF la hinh binh hanh.
Bai 38. Cho hinh binh hanh ABCD c¢6 2 dudng chéo cat nhau tai O, dwong thang d nam
ngoai hinh binh hanh. Goi A’, B’, C’, D’, O’ Ian lugt 1a hinh chiéu ctia A, B, C, D, O trén
duong thang d. Chitng minh rang: AA’ + CC’ =BB’ + DD’ = 200

Bai giai:
Ta co A =2 D
AA" 1d,CC' Ld = AA'//CC
suy ra tit gidc AA’C’C 1a hinh thang.
O la trung diém AC va OO’ song

B
song voi AA’ nén OO’ la duong \
trung binh cta hinh thang AA’C'C. d \b’L/b/éb—‘E/
Tir d6 ta cé: AA” + CC' =200 — & A ©
Lap luan twong tw, ta c6 BB’ + DD’ =
200

Vay AA’+ CC’=BB’ + DD’ =200'.
Bai 39. Cho tam giac ABC c6 3 duong trung tuyén AM, BN, CP. Duong thang qua A song
song v6i BC cat duong thang qua B song song véi AM tai F; NP cat BF tai I, FN cat AB tai
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K, FP cat BN tai H, NJ//AM (J thudc BC). Chiing minh rang cac t gidc AFPN, CNFP, NIBJ
14 c4c hinh binh hanh.
Bai giai:

AF //BM va AM // BF, do &6 AMBF lahinh  F A
binh hanh.

Suy ra AF =MB va AF // MB (1).

Lai ¢6 PN la dwong trung binh trong A

ABC nén PN = MB va PN // MB (2). I
Tt (1) va (2) suy ra PN = AF va PN // AF.

Vay AFPN la hinh binh hanh.

Theo trén, AFPN la hinh binh hanh nén FP

= AN =NC va FP // NC, ttt d6 suy ra CNFP B
la hinh binh hanh. M
Trong A ACM, NJ la duong trung binh, suy

ra NJ // AM //IB. Lai c6 NI // B], do vay t& giac NIBJ la hinh binh hanh.
Bai 40. Cho tam giac ABC, cac duong cao AK va BD cat nhau tai G. V& cac duong trung
truc HE, HF ctia cac canh AC, BC. Dudng thang qua A song song véi BG cat duong thang
qua B song song véi AK tai I. Chitng minh rang:

a) BG = Al

b) BG=2HE

c) AG =2HF

Bai giai:
a) Ta co AG // Bl va BG // Al nén t& giac
AIBG la hinh binh hanh, suy ra BG = AL
b)IB // AG = IB L BC, ma HF 1 BC,
do do6 IB // HF.
Lai c6 F la trung diém ctia BC nén HF di
qua trung diém cua IC.
Chtng minh twong tw, HE cling di qua
trung diém caa IC.
Tt d6 ta dwoc H 1a trung diém cta IC.
Trong A AIC, HE la dwong trung binh, do

do HE = %AI = %BG. Vay BG =2HE.

c) Theo chitng minh trén, HF la dwong trung binh trong A CBI.

Suy ra HF = %BI = %AG (V1 AIBG la hinh binh hanh). Vay AG = 2HF.

Bai 41. Cho tam giac ABC, cac duong cao BH va CK cit nhau tai E. Duong thang qua B
vudng géc v6i AB va duong thang qua C vudng géc véi AC cat nhau tai D. Goi M 1a trung
diém caa BC.
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a) Tt gidc BDCE la hinh gi? Vi sao?

b) Chttng minh rdng M la trung diém ctia A
DE. Tam giac ABC thoa man diéu kién gi
thi DE di qua A?
c) Chttng minh rang BAC + BDC = 180° H
Bai giai: K
a) Ta co:
BE L AC
= BE//DC (1),
DC L AC
CELAB
= CE //BD(2) B C
BC L AB
Tt (1) va (2) suy ra BDCE la hinh binh
hanh.

b) Vi BDCE la hinh binh hanh va M la
trung diém ctia BC nén M la trung diém cua DE.
DE di qua A khi va chi khi A, E, M thang hang. Vi E la giao diém hai duwong cao BH va CK
nén AE la dwong cao trong tam gidc ABC. Vay AE qua M khi va chi khi dwong cao va
duong trung tuyén ké tit A trung nhau, hay tam giac ABC can tai A.
c) Trong ti¢ gidc ABDC: A + B+ C + D =360°, ma B=C =90° nén A + D = 180°.
Vay BAC + BDC = 180°
Bai 42. Cho A ABC nhon (AB < AC), hai duwong cao BE va CF cit nhau tai H. Vé duong
thang vudng gbc véi AB tai B, vé duong thang vudng géc véi AC tai C, hai duong thang
nay cat nhau tai D.

a) Chtng minh AH 1 BC va t& giac BHCD la hinh binh hanh.

b) Goi M la trung diém BC. Chiing minh ba diém H, M, D thang hang va A EMF can.

c) GoiK la diém d6i xttng ctia H qua BC. Chitng minh BD = CK.

d) Puong thing vudng géc BC tai M cat AD tai L. Chttng minh AH = 2ML.

Giai:

a) A

* Ching minh AH 1 BC: H la giao diém hai duwong cao
BE va CF nén H la truc tdm tam giac ABC, do d6 AH
1 BC.

* Chitng minh t& gidc BHCD la hinh binh hanh.
BH_1AC, DCLAC = BH//DC(1)
CH_LAB,DBLAB = CH// DB (2)

(1) va (2) suy ra BHCD la hinh binh hanh.

b) Hinh binh hanh BHCD c¢ hai dwong chéo BC va HD,
do d6 M 1a trung diém BC ciing la trung diém HD.
Vay H, M, D théng hang.

AFBC vudng tai F, c6 FM la trung tuyén, do d6 FM =
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y 1 1
y E BC. A EBC vuong tai E, c6 EM la trung tuyén, do d6 EM = E BC.

" Tirdé ta dugc FM = EM, hay A EMF can tai M.

¢) Chitng minh BD = CK.
K va H d6i xting nhau qua duong thang BC nén CH = CK.
T giac BHCD la hinh binh hanh nén CH = BD.
Ttr d6 co ta BD = CK.
d) Chiing minh AH =2ML.
Theo trén AH | BC, theo gia thiét ML L BC, do d6 ML // AH.
Trong A AHD cé M la trung diém ctia HD (chting minh trén), L thuéc AD va ML // AH.
Tt d6 suy ra ML la duong trung binh trong tam giac AHD. Vay AH =2ML.
Bai . Cho hinh binh hanh ABCD. V& hinh binh hanh BDCE 1a BDFC. CD cat BF 6 M va AM
cat CF o N.

a) Chitng minh A d6i xting voi E qua B.

b) Chiing minh C 1a trung diém ctia EF.

c) Chttng minh AC, BF, DE dong qui tai mot diém.
d) Ching minh FC =3NC.

Giai:

a) Vi ABCD Ia N

hinh binh

hanh nén AB F

// CD va AB =

CD; Vi BDCE 14 hinh binh hanh nén EB // CD va EB = CD.

Tt d6 ta c6 A, B, E thing hang va AB = EB, do d6 A d6i xting véi E qua B.

b) BDCE Ia hinh binh hanh nén CE = DB va CE // DB; BDFC Ia hinh binh hanh nén CF =
DB va CF // DB.

Do d6 C, E, F thang hang va CE = CF, vay C la trung diém cua EF.

c) Dé thdy DF = BC va DF // BC; AD =BC va AD // BC. Do &6 DF = AD va A, D, F thang
hang, hay D la trung diém ctia AF.

Xét tam giac AEF, c6 AC, FB va ED la trung tuyén, do vay AC, BF, BD dong qui tai trong
tam tam giac AEF.

d) GoiIla giao diém cta AN va BD va O la giao di€ém cua AC va BD. Ta c6 I 1a trong tam

1 1 1
tam giac ACD, suy ra IO = EDO = EDB = EFC (1).
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1
do d6 ta c6 10 = SN @)

(1), (2) suy ra FC =3CN.

Trong tam gidc CAN c6 O la trung diém ctia AC va OI // CN nén OI la duong trung binh,

Bai 43.* Cho tam giac nhon ABC. Vé phia ngoai tam giac, dung cac tam giac vuoéng can
ABD va ACE vudng tai A. Chiing to rang duong trung tuyén AM ctia tam giac ADE

vuong goc voi BC.
Loi giai:

Goi H 1a giao diém cua AM va BC.
Dung hinh binh hanh ADFE.

Ta c6 BAC + DAE = 1800 Suy ra FEA = BAC (cung bu vdi géc D/ATE).

Hai tam giac CAB va AEF co:

AC=EA.

CAB = AEF (theo trén).

AB =EF.

Suy ra ACAB = AAEF (c-g-c)

= ACB = EAF.

Mt khdc CAH + EAF = 90°

Do d6 CAH + ACB = 90°

Vay AHC =90°.

Bai 44%. Cho hinh binh hanh ABCD. Dung cac tam

giac déu ABE, ADF 6 ngoai hinh binh hanh ABCD.

Goi M, N, I lan lwot 1a trung diém ctia AF, BD, AE.

Chting minh rang;
a) Tam giac CEF la tam gidc déu.
b) MNI = 60°_
Bai giai:
F
D C

a) Ta c6: EBC = EBA + ABC = 60° + ABC, FDC = FDA + ADC = 60° + ADC.
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Miit khac, vi tix gidc ABCD 1a hinh binh hanh nén ABC = ADC, suy ra EBC = FDC.
Hai tam giac EBC va FDC co:

EB = CD (cing bing AB), EBC = CDF, BC = DC (ciing bing AD)

Suy ra AEBC =AFDC (c-g-c), tir d6 ta c6 EC = FC (1).

EAF = 360° - (EAB + FAD + DAB) = 240° - DAB

= 240° —(1800 —A/\Bc) = 60° + ABC

Do d6 EAF = EBC . Hai tam gidc EAF va EBC c6:

EA = EB, EAF = EBC va AF = BC, do vdy AEAF = AEBC, tir d6 ta c6 EF = EC (2).

Tt (1) va (2) suy ra EC = CF = FE. Vay A CEF déu.

b) N 1a trung di€ém ctia BD ciling la trung diém cua AC. Nhuw vay, MN, IN, MI [an luot la
duwong trung binh trong cac tam giac AFC, AEC va AEF. Ta co:

MN=£FC,IN=£EC,MI=£EF.
2 2 2

Theo trén, FC =EC =EF = MN = IN = ML Suy ra MNI la tam giac déu.
Vay MNI = 60°.
Bai 45*. Cho hinh binh hanh ABCD. O mién trong hinh binh hanh ABCD vé hinh binh
hanh A’'B'C'D". Goi M, N, P, Q lan luot la trung diém cua AA’, BB’, CC’, DD’. Chting minh
rang t& giac MNPQ 1a hinh binh hanh.

Bai giai:

Goi I 1a diém d6i xiing cua D’ qua M, K 1a diém ddi xiing cua B’ qua P, suy ra cac t& giac
ATA'D’ va CKC’B’ 1a hinh binh hanh (hai duong chéo cat nhau tai trung diém mdi doan).
Tie détacd AlI=A'D’'=B'C'=CKvaAl//A’'D’"//B'C’ /| CK.

Al cat CD tai O thi A1 = O1 (g6c ddng vi) va O1 = Ci (so le trong).

Vi BAD =BCD = IAD = KCB.

Tt d6 ta chitng minh dwgc AIAD = AKCB va AIAB = AKCD (c-g-c)

AIAD = AKCB = ID =KB.
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© AIAB=AKCD = IB=KD.
Nhu vay ta duogc tit giac IDKB la hinh binh hanh, suy ra ID // KB, ID = KB (1).

MQ la duong trung binh trong tam giac ID'D, ta c6 MQ = %ID vaMQ//ID (2).

Tuwong tue NP = %KB va NP // KB (3)

(1), (2), (3) =MQ // NP va MQ = NP. Vay MNPQ I hinh binh hanh.
Bai 46*. Cho hinh binh hanh ABCD, cac phan gidc A va D cit nhau tai M, cac phan giac

B va C citnhau tai N. Chttng minh rang MN // AB.
Bai giai:
Gia st AM cat DC tai I, CN cat AB
tai]. A J B
Ta co DAI = BAI = DIA (sole
trong) suy ra tam giac DAI can tai
D, do d6 M la trung diém cua Al
Chttng minh teong tw, ta co N la N
trung di€ém cta CJ.
Xét tt gidc AIC], c6 AJ // CInén
AICJ 13 hinh thang va MN la D | C
duwong trung binh trong hinh thang
AICJ. Vay MN // AB (chttng minh xong).
Bai 47. Cho tam giac ABC vuong can tai A. Trén tia d6i cua tia CA 1ay diém F; trén tia d6i
cua tia AB 1ay diém E sao cho BE = CF. Vé hinh binh hanh BEFD.

a) Ching minh DC L BC.

1
b) Goilla giao EF va BC. Chttng minh Al = E DB.

¢) QuaIkeé dudng thang vudng géc v6i AF cat BD tai M. Chitng minh MICF 1a hinh

thang can.
d) Tim vj tri cta E trén AB &€ A, 1, D thang hang.
Giai:
a) BEFD la hinh binh hanh suy ra DF // AB
va DF = BE. B
Tt d6 ta c6: DF L FC va DF = CF. Hay tam M
giac DFC vudng can tai F b
Do d6 DCF =45,
LaicéB/aA\=45o,suyra BCD =90°. £ K
Vay DC L BC. I
b) Dung duong thang qua E vudng géc véi A < =
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" AB, c4t BC tai K. D& thay BEK la tam giac vudng can, suy ra EK = BE = CF.
Mat khac EK // CF (cung vuong goc voi AB). Ttr d6 ta duwoc EKFC la hinh binh hanh, suy
raI1a trung diém caa EF.

1 1
Trong tam gidc AEF vuong tai A, c6 Al la trung tuyén, do vay: Al= > EF = > BD.

c) MI_L AF= MI// BE.

Lai c6 I 1a trung diém ctia EF va BEFD la hinh binh hanh nén M la trung diém caa BD. Suy
ra MF // Bl //IC va MI = DF = FC.

Vay MICF la hinh thang can.
Giase A, I,D théng hang. B
Xét A ABD c6 M la trung di€m cua BD, MI

// AB. Suy ra MI la duong trung binh trong
A ABD. Nhu vay I la trung diém cua AD.

Tt 6 dé dang suy ra AEDF 1a hinh chit E
nhat.

Khi d6: AE =FD =FC =BE. Vay E la trung I
diém cua AB.

Nguoc lai, néu E la trung diém cua AB thi C F
ta dé dang suy ra A, I, D thang hang.

Bai 48*. Cho hinh binh hanh ABCD, A 1a g6c nhon, AC cat BD tai O, DE L AB tai E, DF L
BC tai F.
a) Chiing minh rang tam giac FOE can
b) Gia st BAD = m. Tinh EOF theo m.
Bai giai:
a) Trén tia ddi cta tia FB 1ay diém I sao B F
cho FI=FB. Ta ¢d F la trung diém cua
BL E
Ta giac DBI ¢6 DF vtra la trung tuyén,
vita la duwong cao nén tam giac BDI 0
can tai D.
OF la duong trung binh trong tam giac

1 1 D
BDI, suy ra FO = EID = EBD.

Lap luan teong tu, ta c6 EO = %BD.

Tt d6 suy ra EO = FO, hay tam giac FOE can tai O.
b) Theo chitng minh ¢ cau trén, tam gidc ODF can tai O suy ra ODF = OFD
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" Tacé: ODF +OFD =BOF (goc ngoai tam giac ODF) = BOF = 20DF
Tuong tw B/O\E = CTD\E .
Do d6 EOF = BOE + BOF = 2EDF-.
Mit khac, EDF + ABC + BED + BFD = 360° = EDF + ABC =180°
Do d6 EDF=BAD =m (ciing bt véi ABC )
Vay EOF = 2m.
Bai 49*. Cho tam giac ABC c6 trung tuyén AM. Lay diém G trén AM sao cho AG =2GM.
a) Chting minh rang G la trong tdm ctia tam giac ABC.
b) Goi N, P Ian luot 1a trung diém ctia CA, AB. Chting minh rang G ciing la trong tam ctia
tam giac MNP.
Bai giai:

a) AG=2GM suyra AM =AG+GM =AG+ %AG= %AG.

Piém G trén doan AM thoa man AG = %AM, do d6 G la trong tam tam giac ABC

b) Ta c6 PN = %BC=MCVéPN//MC,do A

d¢6 tix giac CMPN la hinh binh hanh. Suy

ra duong thang CP di qua trung diém ctia

MN. Vi CP la dwong trung tuyén trong P N

tam giac ABC nén CP di qua G, do vay PG

la di qua trung diém caa MN.

Chtng minh twong ty, NG di qua trung

diém ctia MP. B M C
Vay G la trong tam tam giac MNP.

Bai 50. Cho tam giac ABC can tai B, truc tam H, M la trung diém cua BC. Duong théng
qua H vudng géc véi MH cat AB, AC lan luot tai E va F. Chitng minh rang H 1a trung
diém cua EF.

Giai:

Goi D 1a diém d6i xtiing ctia C qua H.

HM la duong trung binh trong tam giac BCD nén BD // MH.
Ma MH L HE nén HE LBD (1).

Vi H la truc tam tam giac ABC nén BE_L HD (2).

Ttr d6 suy ra E 1a triec tam tam giac BDH, do d6 DE L BH.
Suy ra DE // CF. D M
Tt d6 ta chitng minh dwoc DECF la hinh binh hanh, véi H la

giao diém hai duong chéo.

Vay H la trung diém cuta EF. H
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BAI 8. POI XUNG TAM

A.LY THUYET

1. Hai di€m d6i xttng qua mot diém:
a) Dinh nghia: Hai di€ém M, M’ goi la d6i xitng v6i nhau qua diém O néu O la trung diém
ctia doan thang MM,

b) Quy wdc: Néu diém M trung véi diém O thi di€m d6i xing voi diém M la diém M’
cting trung voi diém O.

¢) Tinh chit: M d8i xtiing véi M’ qua O=OM = OM’

2. Hai hinh d6i xitng qua mét diém:

a) Dinh nghia: Hai hinh H va H’ goi 1a d6i xttng v4i nhau qua diém O néu mdi diém thudc
hinh H c6 diém d6i xing qua O thudc hinh H'. Khi d6, diém O goi la tam d6i xiing ctia hai
hinh H va H'.

b) Dinh li: Néu diém A va A’, BvaB’, C va C’ d6i xttng véi nhau qua tam O thi:

* Doan thang AB d6i xting véi doan thang A’B’ qua tam O va AB=A'B’.

* ABC, A'B'C' d6i xting véi nhau qua tam O va ABC = A'B'C’

* AABC, AA'B'C’ d06i xttng v6i nhau qua tam O va AABC = AA'B'C’

* Puong thang AB d8i xting véi duong thang A’B’ qua O va AB//A’B’ (tinh chat nay st
dung phai chttng minh, dyta vao tinh chat cua hinh binh hanh)

3. Hinh c6 tdm ddi xtng:

a) Dinh nghia: Diém O goi 1a tam d6i xtng cua hinh H (hay hinh H c¢6 tam d6i xting la O)
néu mdi diém thudc hinh H c6 diém ddi xting cling thudc hinh H.

b) Pinh li: Giao diém hai duong chéo ctia hinh binh hanh 1a tam d6i xting cta hinh binh
hanh d6.

Nhan xét: Tt dinh i trén, ta suy ra rang “Néu c6 mot duong thang di tam d6i xting ctia
hinh binh hanh va cit 2 canh d6i dién cua hinh binh hanh tai A, B thi A va B d8i xtng voi
nhau qua tam O.”

B. VIDU

Vi du: Cho tam giac ABC trung tuyén AM va G la trong tam cta tam gidc ABC. Goi K, H,
N Ian luot la cac diém d6i xting ctia G qua A, B, C. Goi T la giao di€ém cta tia KG véi NH.
a) Chttng minh rang M 1a trung diém ctia GT.

b) Chting minh rang G 1a trong tdm ctia tam gidc KNH.

Giai:

a) Dé thdy A, B, C Ian luot 1a trung diém ctia
GK, KH, GN.

Xét tam gidc NGH c6 BT la duong trung binh

=BT//GN vaBT = %GN hay BT//GC va BT =

GC

Suy ra BTCG la hinh binh hanh.

M la giao diém 2 duwong chéo GT va BC nén
M la trung diém cta GT. N T n
b) Xét tam gidc GNT c6 CM la duong trung
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binh nén CM = % NT

Twong tu, ta co BM = %HT.
Ma CM =BM nén NT =HT =T la trung diém NH. (1)
Talai c6 KA = AG =2GM = GT, suy ra KG =2GT hay KG = %KT. (2)

Tt (1) va (2) suy ra G la trong tam tam giac KNH.
B. REN LUYEN KY NANG GIAI BAI TAP

Bai 51. Cho ba diém A, B, C thang hang va diém M khong thudc duong thang d6. Goi A’,
B, C’ Ian luot 1a diém d6i xting ctia A, B, C qua M. Chitng minh A’, B’, C’ thang hang.
Bai giai:

__oC

Gia st A, B, C thang hang theo thtt ty d6,
tacd AB+BC=AC (1).

Cac doan théng A’B’, B'C’ va A’C’ Tan luot
ddi xtimg véi cac doan thang AB, BC, AC
qua diém M nén ta ¢4 A’B’ = AB, B'C’ = BC,
A'C’'=AC.

Két hop dang thikc (1) ta dwoc AB’ +B'C’= C7
A’C’.Vay A, B/, C thang hang.

Bai 52. Cho tam giac ABC. Goi O, Oz, Os lan luot la trung di€m cua AB, BC, CA. M la mot
diém tuy y khong thudc cac canh cua tam giac ABC. Goi M1 la di€m d6i xting ctia M qua
O1, M2 1a diém d6i xting ctia M1 qua Oz, Ms la di€m d6i xting ctia Mz qua Os. Ching Ms d6i
xtng véi M qua A.

Bl

Bai giai:
Dé dang chiing minh dugc cac t& gidc AMBM, M
BM2CMi1, CM2AM: la cac hinh binh hanh (dwa
vao tinh chat cdc duong chéo cat nhau tai trung
diém ctia moi dwong).
Ttr d6 ta co: AM = MiB = M2C = MsA,
AM // MiB /| M2C, AMs /| M2C
Tt 6 AM = AMs va A, M, Ms thang hang.
Vay A la trung di€ém ctia MMs, hay A va Ms d6i
xtrng nhau qua A.
Bai 53. Cho hinh binh hanh ABCD c6 tam d6i
xtng O, E la diém bat ky trén canh OD. Goi F la
diém do6i xting cua C qua E.
a) Chttng minh r:?mg AF // BD.
b) Diém E & vi tri nao trén OD dé€ t& giac ODFA
1a hinh binh hanh.

Bai giai:
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a) Ta c¢6 O la trung di€ém AC va E la trung di€ém CF nén OE la duong trung binh trong tam
gidc ACF, tir d6 ta c6 AF // BC. A B

b) ODFA Ia hinh binh hanh khi va
chi khi FD = AO va FD // AQ, khi 0
va chi khi FD = OC va FD // OC, F

hay OCDF la hinh binh hanh.

Vi E la trung diém cta CF, do d6 D
OCDEF la hinh binh hanh khi va chi

khi E la trung diém ctia OD.

Vay ODFA la hinh binh hanh khi va chi khi E la trung diém caa DO.

Bai 54. Cho hai dwong thang di, d> vudng gdéc nhau tai O va mot diém P khong nam trén
di, d2. Goi P1 14 diém d6i xing ctia P qua di, P2 1a di€ém d6i xiing ctia P1 qua de. Ching
minh hai diém P1 va P2 d6i xttng nhau qua O.
Bai giai:

Goi [, K Ian luot 1a trung diém ctaa PPs, PiP2.
Dé dang nhan thay OP = OP1 = OP(1).
POP, - POP, + F.OF,

= 2(IOP, + POK | =2I0K =180 (2)

Tt (1) va (2) suy ra O la trung diém PP:.
Vay hai diém P va P1 d6i xttng nhau qua O.

Bai 55. Cho hinh binh hanh ABCD, diém P
trén AB. Goi M, N 1a cac trung diém ctia AD,
BC; E, F lan luot 1a diém d3i xting ctia P qua M, N. Chting minh rang:
a) E, F thudc duong thang CD.

b) EF = 2CD

Bai giai:
a) M la trung diém cua AD va
PE suy ra tit gidc APDE la hinh
binh hanh do d6 DE // AP. M
Twong tu BPCF la hinh binh
hanh, suy ra FC // PB. Mt khéc
CD‘// AB nén suy ra c7éc diémE, E D c F
F nam trén duong thang CD.
b) Trong tam giac PEF, MN la duong trung binh suy ra EF = 2MN = 2CD.
Bai 56. Cho hinh binh hanh ABCD c6 O la giao diém hai duong chéo. Ldy di€ém E trén
canh AB, F trén canh CD sao cho AE = CF. goi I la giao diém ctia AF va DE; K 1a giao diém
cua BF va CE. Chiing minh I la diém d6i xting ctia cua K qua O.

Bai giai:
Ta c6 AE = CF va AE // CD nén AECF la hinh binh hanh. Twong tu, BEDC ciing la hinh
binh hanh. Do d6 ta ¢6 O la trung diém cua EF va IEKF 1a hinh binh hanh (hai cdp canh
doi dién song song). Tt d6 suy ra O la trung di€ém cta IK.

LIEN HE TAI LIEU WORD TOAN ZALO: 039.373.2038 TAI LIEU TOAN HQOC



Website:tailieumontoan.com

Vay hai diém I va K d6i xttng nhau
qua O.

Bai 57*. Cho diém O tly y ndm trong \ ¢
tam gidc ABC. Goi D, E, F theo tht tu / ‘

A E B

la trung diém cua BC, CA, AB. Goi G,
H, I theo th tw la cac diém d6i xting
v6i O qua D, qua E, qua F. Chiing F C

minh rang:

a) Ba duong AG, BH, CI dong quy tai mot diém. (Goi diém dong quy la K)

b) Khi O di chuyén trong tam gidc ABC thi duong thang OK ludn di qua mot diém 8
dinh.

Loi giai:
a) Ta co cac t giac AIBO va BGCO la
cac hinh binh hanh (vi cac duong chéo
cat nhau tai trung diém moi duong).
Suy ra AI= OB, Al // OB va CG=BO,
CG//BO = AI=CG, Al //CG. Ta
duoc ti gidc AIGC cling la hinh binh
hanh, suy ra AG cit CI tai trung di€ém
moi doan.
Chttng minh twong tu, ta ciing cé Al
cit BH tai trung diém mdi doan.
Vay AG, BH, CI dong quy tai K, la
trung diém ctia moi doan.
b) Trong tam giac AGO, AD va OK la hai duong trung tuyén. Goi M la giao diém ctia OK
va AD thi M la trong tam tam giac AGO.
Ta c6 diém M trén canh AD, thoa man AM =2MD, suy ra M la trong tam tam giac ABC, la
diém c6 dinh.
Vay khi O thay d8i, dwong thang OK ludn di qua trong tm tam gidc ABC.
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BAI 9,10. HINH CHU NHAT - PUONG THANG
SONG SONG VOI MOT PUONG THANG CHO TRUOC

A.LY THUYET A 5

1) Dinh nghia: Hinh chi® nhat 1a t gidc c6 bon gdéc vudng. a m
Nhén xét: Hinh chit nhat 1a hinh binh hanh dac biét (c6 cac
gbc bang 90°) hodc 1a hinh thang can dic biét (c6 s& do cac
gbc day bang nhau 1a 90°

2) Tinh chat: D C
- Tt nhan xét trén, ta suy ra hinh chi nhat ¢ tat ca cac tinh
chat ctia hinh binh hanh va hinh thang can.
- Tinh chét ddc trung cta hinh chir nhdt 1a: “Hai dwong chéo bang nhau” va “hai duwong chéo
cit nhau tai trung diém moi duong”.

3) Hé qua:
a) Trong tam giac vudng, duong trung tuyén tng véi nita
canh huyén bang nita canh huyén.
Vidu. AABC vudng tai A va trung tuyén M thi ta c6

1
AM = =BC. C
2 B M

A

b) Néu mot tam gidc c6 mot trung tuyén ting v6i mot canh
bang nita canh &y thi tam gidc d6 1a tam gidc vudng, va trung tuyén d6 tng véi canh
huyén.
4) D4u hiéu nhén biét hinh chit nhit:
a) T gidc c6 ba goc vuong la hinh chit nhat.
b) Hinh thang can c6 mot goc vudng la hinh chit nhat.
¢) Hinh binh hanh ¢é mot goéc vuong 1a hinh chit nhat.
d) Hinh binh hanh ¢6 hai duwong chéo bang nhau 1a hinh chit nhat.
5) Khoang cach giita hai dwong thang song song:
Khoéang cach gifta hai duwong thang song song 1a khoang cach tir mot diém bat ky cta
dwong thing nay 1én dwong thing kia.
6) Tinh chat ctia cac diém cich déu mét dwong thing cho truwdc:
Tap hop cac diém cach duong thing a mot khoang bang h khdng d6i 1a hai duong
thdng song song vdi a va cach a mot khoang bang h.
7) Puong thang song song cach déu:
a) Dinh nghia: Khi cac duong thang a, b, ¢, d song song véi nhau va khoang céch gitta
cac duong thang a va b, b va ¢, ¢ va d bang nhau thi ta goi chitng 1a cac duwong thing song
song cdch déu.
b) Dinh ly:
* Néu cac duong thang song song va cich déu cdt mot dwong thing thi ching chén trén
duong thang &6 cac doan thing lién tiép bing nhau.
* Néu cac duong thang song song cit mét dweong thing va chung chan trén duong
thang &6 cac dogn thing lién tiép bang nhau thi chung song song cich déu.
B. VIDU:
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Vi du 1. Cho tam giac ABC vudng tai A (AB < AC), trung tuyén AM. E, F lan luot 1a trung
diém ctia AB, AC.
a) Chting minh rang AEMF 1a hinh chi* nhat. c
b) Goi AH la duong cao ctia tam giac ABC. Chitng minh
EHMF Ia hinh thang can.
Giai:
a) Theo tinh chat tam gidc vudng, ta c6 AM = MC = MB. E | M
Tam giac CMA can tai M va F la trung diém AC suy ra MF L
AC.
Chtng minh twong ty: ME L AB.
Vay AEMF la hinh chit nhat.
b) Ta c6 EF la duong trung binh trong tam giac ABC, suy ra
EF // BC. Theo gia thiét, AB < AC suy ra HB <HA, do d6 H
thudc doan MB. Vay EHMF Ia hinh thang.
Tam giac HAB vuong tai H, ta c6 HE = EA = EB = MF, tit d6 suy ra EHMF la hinh thang
can.
Vi du 2. Cho tam gidc ABC nhon, duong cao BE va CF cat nhau tai H. 14y M 1a trung diém
cua BC valla diém d6i xtiing ctia H qua M.

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

b) Chting minh rang AMEF 1la tam giac can.

¢) Vé CQ.LBI tai Q. Chitng minh rang AFEQ 1a tam

giac vuong.

Giai:
a) Tt gidc BHCI Ia hinh binh hanh (vi hai dwong chéo
cat nhau tai trung diém moi duong). Tt d6 suy ra IC =
BH.
IB//CH, CHLAB =IB_LAB.
b) Hai tam giac EBC va FBC la tam giac vudng tai E va F,

suy ra EM =FM = %BC.

A E B

Vay MEF la tam gidc can tai M.

¢) CQ L BI = CQ // BF, dé dang chiing minh dwoc CQBF
la hinh cht nhat, suy ra M la trung diém cua QF.

Theo trén thi EM = FM = MQ.

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

tai E.

C.REN LUYEN KY NANG GIAI BAI TAP
Bai 58. Cho tit giac ACBD ¢6 AB L CD. Goi M, N, P, Q Ian luot 1a trung diém ctia BC, BD,
AD, AC. Chttng minh rz‘“mg :

a) T gidc MNPQ 1a hinh chit nhat.

b) Biét BC // AD, BC = 4cm, AD = 16cm. Tinh MP, "/
Loi giai: /,‘
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a) Trong tam gidc ACD, PQ la duong trung binh, suy ra PQ // CD.

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

Tt d6 ta c6 MN // PQ va NP // MQ

Suy ra MNPQ la hinh binh hanh.

Mit khac, AB_LCD=MN _LMQ.

Vay MNPQ la hinh chit nhat.

b) Ta c6 MP = NQ. Theo gia thiét thi BCAD la hinh thang véi hai day BC, AD va QN la

1
duwong trung binh nén MP = NQ = 5 (BC+ AD) = 10cm.

Bai 59. Cho hinh chit nhat ABCD. Trén tia d6i cua tia CB va DA 14y Ian luot hai diém E va
F sao cho CE = DF = CD. Trén tia d6i cta tia CD 14y diém H sao cho CH = CB. Chitng minh
rang;
a) Tt giac CEFD la hinh chi nhat.
b) AE L FH.
Loi giai:
a) Theo gia thiét, DF = CE va DF // CE, suy ra t& giac CDEF la hinh binh hanh.
Mit khac, CDF = 90°. Vay CDFE 13 hinh chit nhat.

b) Ta c6 AF = AD + DF = CH + CD = DH. A B
Hai tam gidc AFE va HDF cé:
AF =HD, AFE = HDF =90°, FE = DF.
Do d6 AAFE = AHDF = FAE = DHF. D 7
M3t khac DHF + DFH = 90° = FAE + DFH = 90°
Vay AE LFH.
Bai 60. Cho hinh cht nhat ABCD, BH L AC tai H. Goi M,
N, P lan luwot la trung diém cua AH, BH, CD. Ching minh
r?mg: F E
a) Tk gidc CNMP la hinh binh hanh.
b) BMP =90°.
Loi giai: A B
a) Trong tam gidc ABH, MN la duong trung binh nén M N
MN = %AB va MN // AB.
= MN = CP, MN // CP. Vay MNCP la hinh binh hanh. ) H
b) Xét tam gidc BCM, BH L CM, MN LBC (viMN //PC, D " P " c
PC_1BC), suy ra N la tric tam tam giac BCM, do d6 CN
1 BM.

Mt khac, vi PM // CN nén PM L BM, hay BMP =90° .
Bai 61. Cho ABCD la hinh binh hanh c6 tam O. Lay E bat ki thudc doan OD. Dung F la
diém do6i xting ctua C qua E.

a) Chtng minh AFDE la hinh thang.
b) Tim vi tri ctia E trén OD dé AFDE la hinh binh hanh.
c) NeéuE la trung diém ctia OD. Chiing minh AFDO la hinh binh hanh.
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d) Tim diéu kién cua hinh binh hanh ABCD dé AFDO la hinh chir nhat.
Giai:

a) Theo gia thiét thi E la trung diém

cua CF, do d6 OE la duong trung A

binh trong tam giac ACF, tir d6 suy
ra OE // AF, hay DE // AF. Vay AFDE

la hinh thang. F S
b) Theo trén thi AFDE la hinh binh =
hanh khi va chi khi AF = DE. D

Ma AF = 20E nén AFDE la hinh binh
hanh khi va chi khi DE = 20E, hay E la trong tam cuia tam giac ADC.

c) Truong hop E la trung di€ém ctia OD.
A

Ta c6 AF // OD va AF = 20E = OD. Vay
nén AFDO 1a hinh binh hanh.

DN

C

d) Treong hop E la trung diém cua

OD, tim diéu kién ctia hinh binh hanh
ABCD dé AFDO la hinh ch@ nhat.

Theo cau trén thi AFDO d 1a hinh F
binh hanh, nén AFDO 1a hinh chit v, {
nhat khi va chi khi AO 1 DO, hay E

ABCD 14 hinh thoi. b C

Bai 62. Cho tam gidc ABC can tai A (AB >BC) c6 hai
duong cao BE, CF va diém M bat ky trén canh BC. Vé MP
1 AB tai P, MQ L AC tai Q. Trén tia d6i cua tia MQ lay
diém N sao cho MN = MP. Chitng minh rang;
a) Tk gidc BEQN la hinh chit nhat.
b) MP + MQ = CF.

Loi giai:
a) Ta co PMB + PBM =90°, QMC +QCM =90°,
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Vi PBM = QCM = PMB = QMC. Do d6 ta c6 PMB = NMB.. K&t hop gia thiét MP = MN,
suy ra P va N d&i xting nhau qua duong thang BM.

NBM = PBM = QCM = BN // QC (gdc so le trong bang nhau).

Mat khac, BE // NQ (cting vudng vdi AC), suy ra BNQE la hinh binh hanh.

V1 hinh binh hanh BNQE ¢6 mét géc vuong nén BNQE 1a hinh chit nhat.

b) Ta c6 MP + MQ = MN + MQ = NQ = BE.

Dé dang chitng minh dugc AECB = AFBC = BE =CF.

Vay MP + MQ = CF.

Bai 63. Cho tam gidc ABC vuong can tai C, M la diém bat ky trén canh AB. V&€ ME L AC tai
E, MF 1 BC tai F. Goi D 1a trung diém ctia AB.Chitng minh rang:

a) T giac CFME 1a hinh chi nhat.

b) ADEF vudng can.

Loi giai:
a) Theo gia thiét thi tr gidc CFME c6 C = F = E =90° A
Do d6 MECF 1a hinh chit nhat.
b) Goi I la giao diém cua EF va CM, I la trung diém cua EF M
va CM. E i<
Vi tam gidc ABC vudng can tai C nén CD L AB. Xét tam D
giac DCM vudng tai D, c6 DI la trung tuyén nén: |
DI= %MC = %EF Ma DI cling la trung tuyén trong tam
giac DEF, do vay tam giac DEF vuong tai D. C F B

Trong t giac CEDF c6
CED + CFD =180° = CED = BFD (1).
D& thdy ECD = FBD = 45°(2) va EC = MF = BF (3) (tam gidc BFM vuéng can tai F).
Tt (1), (2), (3) suy ra hai tam giac CED va BFD bang nhau (g-c-g).
Tt d6, DE = DF. Vay tam gidc DEF vudng can tai D.
Bai 64. Cho tam giac ABC vudng tai A (AB > AC). Ké duwong cao AH (H thudc BC). Goi E
la diém d6i xting ctia C qua H, vé EK vudng goéc véi AB tai K. GoiI 1a trung diém AK, N la
trung diém ctia BE. Chiing minh rang: KE // TH va HK vuéng géc KN.

Giai: B
*Taco EK L AB= EK// AC, tt giac EKAC la hinh thang
vuong tai K va A. N
Lai ¢6 H la trung diém EC, I la trung diém AK nén HI 1a
duwong trung binh cua hinh thang EKAC. Tt d6 ta c6 EK //

HI. « N
*HI L AK, I'la trung diém AK, nén tam giac HKA can tai H.
Do d6 HKA = HAK (1) H

Tam giac BEK vudng tai K, c6 KN la trung tuyén nén KN =
NB = NE. Tam giac KBN can tai N, do ¢6 BKN = KBN (2).
(1), (2) suy ra BKN+AKH = KBN + KAH = 90°.

vay NKH = 90°. A
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Bai 65. Cho hinh chit nhat ABCD c6 AB =2BC. Goi E, F lan luwgt 1a trung diém ctia AB, CD.
H, K Ian luot la trung di€ém cua DE, HF; I la trung diém cua BF va Q la giao diém caa CH
va EK.

a) Chting minh CH L EK tai Q. D F

b) Chttng minh QI =1IE =IC =1B.
Giai: J
a) GoiJ la trung diém HD. N 0 |
Ta ¢6 JK // DF nén JK L EF.
FK L DE (vi ADFE la hinh vuong)
K1a triec tam tam gidc EFJ

Suy ra EK_LF], ma FJ // CH nén EK L CH.
b) Theo trén, tam giac CQE vudng tai Q, ttr
do suy ra QI =IE=1C =1B.

Bai 66. Cho hinh chit nhat ABCD, E€ AC. Puong thang qua E va song song véi BD cét cac
duong théng AD, CD lan lwgt lai M, N. vé hinh cht nhat DMEN. Goi O, I lan luwot 1a giao
diém cta 2 duong chéo cta hai hinh chit nhat ABCD, DMEN. Chitng minh:
a) T giac EIDO la hinh binh hanh.
b) E la trung diém cua BF.

Loi giai:
a) Ta c6 EAM = ADO = EMA (1).

Vi DMFN la hinh ch nhat nén E

IDM = IMD = AME (1) - L

(1), (2)= EAM = IDM = OE // DL , ©

Mt khac theo gia thiét thi EI // DO. Vay EIDO N D C

1a hinh binh hanh.

b) Ta c6 O, I lan luot la trung diém cua BD va FD. Theo trén, AC // DF, NE // BD.

Xét tam giac DFB, duong thang AC va NE Ian luot 1a hai duong trung binh, suy ra AC va
NE cung di qua trung diém caa BF.

Vi E la giao diém cua AC va NE nén E la trung di€m ctia BF.

Bai 67. Cho hinh thang vuéng ABCD (A = D= 90 (AB < CD). V& BE vuéng géc CD tai

E. trén tia d6i cua tia BA 1ay diém M sao cho BM = CD. Goi N la giao diém ctia AE va BD,

K 1a trung diém ctia EM. Vé Al vudng goc ME A B M
tai . Chting minh ring NK // AM va BID =90,
Giai:

Trong tam giac AEM, NK la duong trung binh,
do d6 NK // AM. N
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Dé thay t gidc ABED la hinh chit nhat, do d6 N 1a trung diém ctia AE va BD va AE =BD.
Tam giac IAE vuong tai I, c6 IN la dwong trung tuyén, do do:

IN =NA =NE =NB=ND.

Tam giac IBD ¢6 IN 1a trung tuyén thoa man IN = IB = ID, do d6 BID la tam giac vudng tai
L

Bai 68. Cho hinh nhit nhat ABCD, vé BH vuong goc AC tai H. Trén tia d6i cta tia BH 1ay
diém E sao cho BE = AC. V& EK vudng gdc véi duong thang AD tai K, EK cat duong
thang BC tai M. Chting minh rang géc ADE bang 45°.

Loi giai:
BAC = CBH = EBM (cung phu véi goc ATBT—I) K M E
Tam glac ABC va BME la hai tam gidc vudng c6 AC = BE va - s
BAC = MBE suy ra AABC =ABME = ME =BC.
Dé dang chiing minh dwoc ABMK 1a hinh chit nhat, suy ra
AK =BM = AB=KM. /
KD = KA + AD = KM + ME = KE. Do v4y tam gidc KFE A B
vuong can tai K.
Vay ADE =450 H

D C

Bai 69. Cac duong cao ctia tam gidc ABC gap nhau tai O. Goi M, N, P, D, E, F Ian luot la
trung diém ctia AB, BC, CA, OA, OB, OC. Chttng minh r:?mg ba doan théng DN, ME, EF
dong quy va cung do dai.

Loi giai:
MP va EF Ian luot la duong trung binh trong tam
giac ABC va OBC.

, 1

Ta c6 MP // EF va MP = EF (vi cung bang EBC va
cung song song BC), suy ra MPFE la hinh binh hanh.
ME // AO, EF // BC va AO LBC, suy ra ME LEF, ta
dwoc tit gidc MPEF la hinh chit nhat. Do d6 MF = PE
va MF cit PE tai trung diém mdi doan.
Chiting minh twong tw, DN = PE va DN cat PE tai
trung diém moi doan.
Vay ba doan DN, MF, PE dong quy va cung d¢ dai.
Bai 70. Cho géc XOY =90°, M ndm trong géc d6. Vé MA L Ox tai A, MB L Oy tai B. Trén
duong thang di qua A va vudng gdc véi AB, 13y cac diém E, F sao cho ME = MF = AB.
Chttng minh rang;
a) EOF =90°, MOA = EMA, MOA + FMA =180°.
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b) E/® = m+ m, gO\F = m+m.T&dé suy ra Oy la tia phan giac ctia goc

£OF -
Loi giai:

a) Dé dang chiing minh dwgc OAMB 1a hinh chit X

nhat. Ta ¢c6 M la trung diém cua EF.

ME = MF = AB = MO, tir d6 suy ra tam giac EOF

vuong tai O.

ﬁ/I/\A\—H\TA\B=9OO, I\TOTA+I\7ATB=90°, suy ra A M

EMA = MOA.

MOA + FMA = EMA + FMA = 180" ‘ ’

b) Tam gidc OMF can tai M nén MOF = MFO . o N B

EF cat Oy tai N, ONE = MNB, suy ra

OMA +ONE = BMN + MNB =90

Vi tam glac OEF Vuong tai O nén MFO + OEN = 90".
OMA + MOF + ONE + OEN = OMA + ONE + MFO + OEN = 180".

Do do OEy =0OMA + MOF; BOF = BOM + MOF = OMA +MOF

Tir day suy ra OEy = BOF . Vay Oy 1a phan giéc géc EOF .
Bai 71. Cho hinh chi* nhat ABCD. Goi M, N Ian lwgt 1a trung diém caa BC, CD. Goi giao
diém ctia AM, AN véi BD Ian luot 1a P, Q. Goi AC cit BD tai O. Chitng minh rang;

a) AP = %AM, AQ =%AN.

b) BP =PQ=QD =2.0P.

Loi giai:
a) Ta c6 O la trung diém cua AC va BD.
Trong tam gidc ABC, AM va BO la hai duong A B
trung tuyén, do d6 P la trong tam tam giac ABC.

T d6 ta c6 AP = %AM.

Chiing minh twong tu, ta co AQ =§ AN. 0

b)Tacé:BP=%BO:%BD;tu’ongtu, DQ:%BD D N C

,suy ra PQ = %BD.

Mat khac OP = 0Q = %OB, do d6 O la trung diém PQ.

Vay BP = PQ = QD =20P.
Bai 72. Cho hinh binh hanh ABCD, tia phan giac goc A cit tia phan gidc goc B va tia
phan giac goc D Ian luot tai P, Q.
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a) Chting minh rang: BP // DQ va AP LBP, AQLDQ.

b) Tia phan giac goéc C c4t BP, DQ Ian luot tai N va M. Tt giac MNPQ Ia hinh gi? Vi sao?
¢) Chitng minh rang: NQ // AB, MP // AD.

d) Gia stt AB > AD. Chitng minh rang MP = NQ = AB — AD.

e) Chting minh rang AC, BD, EF, MP, NQ dbng quy.

Loi giai:

a) Ching minh BP // DQ.

Goi E la giao diém ctia BP va CD, F la
giao diém cua DQ va AB. Ta c6:

ABE = BEC (so le trong)

va mAcerE:%xé\c.

Suy ra F/D\E = ﬁEE = BP // DQ (hai
gbc dong vi bang nhau).

* Chitng minh AP 1 BP, AQ_1LDQ.
AFD =FDC = FDA, suy ra tam gidc AFD can tai A. AQ la deong phan gidc cling la
duwong cao nén AQ_LDQ. Vi theo trén, BP // DQ nén suy ra AP L BP.

b) Cht'ng minh twong tu nhw trén, ta c6 CN LBN, CM LDM. tit gidc MNPQ ¢6 bdn gbc
vuong nén MNPQ la hinh chit nhat.

c) T giac BEDF la hinh binh hanh (hai cdp canh d6i song song).

Theo chitng minh trén thi Q la trung diém cua DF, chiing minh tuong tw, N 1a trung diém
cua BE. Ttr d6 suy ra NQ // BF, hay NQ // AB.

ViNQ// AB= BAQ = NQP .
Lai c6 BAQ = BCM :%B/C\D va NQP = NMP (vi MNPQ I hinh chit nhat).

Tir d6 suy ra NMP = BCM =MN // BC (hai goc so le trong bang nhau).

d) Vi AB >AD nén F thudc canh AB, E thudc canh CD.

Theo chttng minh trén, BEDF la hinh binh hanh va Q, N Ian luot la trung di€m cua DF, BE,
suy ra QN =BF =DE = AB - AF

Vi tam giac ADF can tai A nén AB- AF=AB-AD = QN =AB- AD.

Lai ¢c6 MNPQ Ia hinh chi* nhat nén QN = MP.

Vay NQ=MP = AB - AD.

e) ABCD la hinh binh hanh nén AC cit BD tai trung diém moi doan.

BEDF 14 hinh binh hanh nén BD c4t EF tai trung di€ém modi doan.

MNPQ 14 hinh binh hanh nén MP cit NQ tai trung diém mdi doan.

Q, N Ian lwot 1a trung diém ctia DF va BE nén dé thdy BNDQ ciing 1a hinh binh hanh. Suy
ra BD cét NQ tai trung di€ém cta moi doan.

Tt d6 ta c6 két luan AC, BD, EF, MP, NQ dong quy tai trung diém cta mdi doan.

Bai 73. Cho tam giac ABC nhon. Goi B 1a mot diém thudc mién trong ctia tam giac sao cho:
PAC = PBC. Goi L va M Ia chan duong vuong goc vé tir P dén BC va AC. Goi D la trung
diém cta AB. Chiing minh tam gidc DLM can.

Giai:

LIEN HE TAI LIEU WORD TOAN ZALO: 039.373.2038 TAI LIEU TOAN HQOC



Website:tailieumontoan.com

" Goi H, K Ian Iuot 1a trung diém cua AP va BP

theo tinh chdt song song cua dwong trung binh
ta co tix giac DHPK 1a hinh binh hanh.

Dan dén DK = % =HL

Tuwong tw KM = % =DH

Ta chting minh hai géc DKM va DHL béng nhau
nhw sau :

DKM = DKP + PKM = DKP + 2PAC

Do hinh binh hanh DHPK nén DKP =DHP, con PAC = PBC (giai thiét)

suy raDKM = DHL,

Vay ta da tim du 3 y&u t3 d€ cho hai tam giac DKM va tam giac DHL bang nhau.

suy ra DM = DL (diéu phai chitng minh)

Bai 74. Cho hinh chit nhat ABCD. Tia phan giac goc A cit tia phan giac goc D tai M, tia
phan gidc goc B cét tia phan giac goc C tai N. Goi E, F Ian luot 1a giao diém cua DM, CN
v6i AB. Chitng minh rang:

a) AM =DM =BN = CN = ME = NF.
b) Tt giac DMNC la hinh thang can.

c) AF = BE.

d) AC, BD, MN dong quy. B C
Loi giai:

a) Dé thay c4c tam gidc ADM, BCN, AME, BNF la c4c tam gidc

vudng can véi cac dinh lan lwot1a M, N, M, N. E

do d6 AM =DM =EM va BN = CN =FN.

Mit khac, vi AD = BC nén AAMD = ACNB = AM = BN .
Vay AM =DM =EM =BN =CN =FN.

b) Tam gidc ADE vuong tai A c6 ADE=45"—=> AED = 45° . Lai
c6 ABN =45, do d6 BN // EM.

Theo trén BN = EM, do vay BNME Ia hinh binh hanh, suy ra
MN // BE // CD.

Mat khac CN = DM. Vay CDMN Ia hinh thang can.

¢) Chttng minh twong tu nhu trén, ta c6 AFNM ciing la hinh binh hanh.

Tir d6 suy ra AF = BE = MIN.

d) Theo chttng minh trén ta ¢6 BN // MD va BN = MD, do d6 BNDM la hinh binh hanh,
suy ra BD va MN cit nhau tai trung diém moi doan. Mt khac BD va AC cling cit nhau tai
trung diém moi doan.

Vay AC, BD, MN dbng quy tai trung diém mdi doan.

Bai 75. Cho tam gidc ABC vudng tai A, D thudc canh BC. Vé DE 1 AB tai E, DF LAC tai F.
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a) Goi I 1a trung diém ctia EF. Chitng minh rang A, I, D thang
hang.
b) Biém D & vi tri nao trén canh BC thi EF ¢6 d6 dai ng.’fm nhat?
Vi sao?
¢) Dung diém D trén canh BC sao cho CFE =150°.

Loi giai:
a) Tt gidc AEDF ¢6 A =E =F=90°, do d6 AEDF lahinh chit ~ E
nhat. Suy ra I 1a trung diém EF, cling la trung diém cua AD.
b) Ta c6 EF = AD. EF nho nhat khi AD nhé nhat, hay diém D la
hinh chi€u vudng goc ctia A 1én BC.
¢) CFE =150° = EFA = DAC = 30°.
Bai 76. Cho A ABC. Goi E, F lan luot 1a trung diém ctia AB, AC. Goi M, N, P, Q lan luwot 1a
hinh chi€u cua A 1én hai dwong phan giac trong va ngoai ctia goc Bva C. Chttng minh
rang:
a) Cac tx giac AMBN, APCQ la cac hinh chit nhat.
b) M, N, P, Q, E, F thing hang,.

Loi giai:
a) Ta c6 duong phan giac trong A
va ngoai ctia mot goc trong tam
giac thi vuong goc véi nhau nén
NBM = 90°.
Trong t& gidc ANBM c6 N E F Q
B=N=M=90° nén ANBM la P M
hinh chi* nhat.
Chiing minh twong tu, ta cling cé

APCQ la hinh chit nhat. B C

b) Vi ANBM Ia hinh chit nhat nén

tac6 NMB = ABM = MBC, suy ra NM // BC (hai géc so le trong bang nhau).

ANBM 1a hinh chit nhat suy ra E la trung diém ctia AB, ciing 1a trung diém ctia NM.

NM qua E, song song véi BC nén NM la duwong trung binh trong tam giac ABC, do d6 NM
di qua F.

Chttng minh tueong tw, PQ la duong trung binh trong tam giac ABC.

Vay cacdiem M, N, P, Q, E, F théng hang.

Bai 77. Cho A ABC (A= 90% ¢6 AB < AC. Goi M 1a trung diém ctia BC. Vé MD vuong goc
v6i AB tai D va ME vudng goéc véi AC tai E. V€ duong cao AH cua A ABC.

a) Chitng minh ADME la hinh chit nhat.
b) Chiing minh CMDE la hinh binh hanh.
¢) Chttng minh MHDE la hinh thang can.

d) Qua A ké duong thang song song véi DH cat DE tai K. Chitng minh HK vudng géc véi
AC.

Giai:
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a) Tt giac ADME co:
A =D =E =90 nén ADME I hinh chit nht.
b) MD L AB, AC_L AB, suy ra MD // AC.
ViM la trung di€m cau BC nén MD la duong trung binh cia A ABC.

Twong tw, ME ciing la dwong trung binh cia A ABC. Tt d6 ta c6 A, E Tan luot la trung
diém cua AB, AC.

Suy ra MD // CE va DE // MC. Vay CMDE la hinh chit nhat.
¢) Theo tren thi DE // HM (1).

1
Xét tam giac ABH vudng tai H, ¢6 HD la trung tuyén nén HD = EAB.

1
Mat khéc, trong tam giac ABC, ME 1a duong trung binh nén ME = EAB.

Suy ra HD = ME (2).

Tt (1) va (2) suy ra MHDE Ia hinh thang can.

d) Xét hai tam gidc ADK va DBH, c6: B
DE // BC = ADK =DBH (Hai géc dong vi).

AD =DB (vi D la trung diém ctia AB) D

DH // AK = DAK = BDH (Hai géc dong vi). K
Suy ra AADK = ADBH = AK =DH. A E C

Lai c6 AK // DH, do d6 ADHK Ia hinh binh hanh, suy ra
HK // DA.

ViDA L ACnén HK L AC.

Bai 78. Cho hinh chit nhat ABCD. Goi M la trung diém cua canh DC. Ttr M vé duong
thang vudng géc véi DC va cit canh AB tai N.

a) Chirng minh ADMN Ia hinh chit nhat.
b) Chitng minh AMCN la hinh binh hanh.

c) VE MH vudng goc voi NC tai H; Goi Q va K Ian lugt 1a trung diém ctia NB va HC.
Chiing minh QK vuoéng goc véi MK.

A N Q B
Giai:
a) Tt gidc ADMN c6 A =D =M =90, do dé
ADMN I3 hinh ch nhat. |
b) Vi ADMN 14 hinh chi nhat nén: .
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AN =DM =MC.
Lai ¢c6 AN // MC, do d6 AMCN la hinh binh hanh.

¢) Trong t gide BOMN, B = C = M =90° nén BCMN 12 hinh chit nhat.
Taco NQ//CMvaNQ= %CM (D).

Goi I la trung di€ém ctia MH, thi KI la dwong trung binh trong tam giac HCM.
Do d6: KI // CM va KI = %CM (2).

Tt (1) va (2) suy ra NQ = KI va NQ // KI, hay NQKI la hinh binh hanh.
Xét tam giac MNC c6: MH L NC; KI_L MN (viKI// CM va CM L MN).
Suy ra I la triec tam tam giac MNC, do d6 NI_L MK (3).

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

(3) va (4) suy ra MK L QK.

Bai 79. Cho A ABC vudng tai A (AB < AC). Goi I, M, KIan luot la trung diém cua AB, BC,
CA.

a) Chitng minh AIMK la hinh chi nhat.

b) Trén tia MI 1dy diém E sao cho I la trung diém ctia ME, trén tia MK 1dy diém F sao cho K
la trung diém cua MF. Chiing minh IF // EF va EF = 2IK.

c) Vé AH vudng goc véi BC tai H. Chitng minh tit gidc IKMH la hinh thang can.

d) Cho IK = 2MH. Tinh ABC.

Giai:

a) Ta c6 MI la duong trung binh trong tam giac ABC nén MI // AC, do d6 MI_L AB.
Tuwong tir, MK _L AC.

T gide AIMK c6 A =1 = K =90°nén AIMK 12 hinh chit B
nhat. H
b) Vil, KIan luot la trung diém cua ME, MF nén IK la E I M
duwong trung binh trong tam gidc MEF, ttt d6 ta c6 IK //
EF va EF = 2IK. A K
¢) Theo tren, IK // HM (a).
F

Vi MK la duong trung binh trong tam gidc ABC nén MK
2 AB (1)

> .

1
Xét tam giac ABH vuodng tai H, ¢6 HI la duwong trung tuyén nén HI = > AB (2).
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Tir (1) va (2) suy ra MK = HI (b).

Tt (a) va (b) suy ra IKMH la hinh thang can véi hai day IK, HM.

d) Gia st IK =2HM. Vi AIMK la hinh chi* nhat nén IK = AM.

Ma AM la trung tuyén trong tam giac vuéng ABC nén AM = MB. Tt d6 suy ra MB = 2HM.
Theo gia thiét AB < AC nén H nam giita M va B, do vay H 1a trung diém ctia MB.

Trong tam gidc ABM c6 AH la duong cao va la trung tuyén nén tam giac ABM can tai A.
Nhu vay ta c6 AB =AM =MB, hay A ABM la tam giac déu.

Vay ABC = 60".

Bai 80. Cho A ABC nhon, cac dwong trung tuyén BN va CM cét nhau tai G. Goi I, K Ian
luot la trung diém cua BG va CG.
a) Chitng minh t¢ gidc MNCB la hinh thang.
b) Chiing minh tt gidc MNKI la hinh binh hanh.
c) A ABC can thém diéu kién gi d€ t giac MNKI la hinh chi nhat.
d) Tinh dién tich A ABC biét dién tich cia A ABN bang
5cm?. A
Giai:
a) M, N lan luot 1a trung diém ctia AB, AC, nén MN la
duwong trung binh trong tam giac ABC, suy ra MN // BC.

Véay MNCB 12 hinh thang, y N
1
b) Trong A BCG, IK la duong trung binh, suy ra IK = > G
|
BC va IK // BC (1). B K

1
Theo trén: MN = EBC va MN // BC (1).

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

c) MNKI 1a hinh chit nhat khi va chi khi MI 1 IK.

ViIK//BC nén MI L IK < MI L BC.

Trong A ABG, MI la dwong trung binh nén MI // AG. Do d6 MI 1L BC<> AG_L BC.
Vi AG la duong trung tuyén trong A ABC nén AG_L BC khi A ABC can tai A.
Nhu vay MNKI 1a hinh chi® nhat khi va chi khi A ABC can tai A.

d) Goi h 1a khoang cach tir dinh B 1én AC. Khi do ta c6:

1 . 1 1 1 1
Sasc= —h.AC va Sasn= —h.AN = —h. — AC = — Sasc.
2 2 2 2 2

Nhuw vay Sasc = 2.5asn.
Theo gia thi€t Saen = 5cm? nén Sasc = 10cm?.

Bai 81. Cho hinh thang vuéng ABCD (A = D =90°, AB < CD). V& BE vuéng goc CD tai E.
Trén tia d6i cua tia BA 18y diém M sao cho BM = DC.

a) Chting minh rang & giac ABED la hinh chit nhat.

b) Chting minh rang AE = MC.

c) Goi N 1a giao diém cua AE va BD, K 1a trung diém ctia EM.

LIEN HE TAI LIEU WORD TOAN ZALO: 039.373.2038 TAI LIEU TOAN HQOC



Website:tailieumontoan.com

y 1
Chtrng minh rang NK = > AM.

d) Vé Al vudng géc véi ME tai I. Chitng minh rang BI_LID.
Giai:
A B

a) Tt giac ABED co:
A =D =E =90° nén ABED 1 hinh chit nhat.
b) Theo gia thiét ta co:

BM =DC va BM // DC.

Do d6 BMCD la hinh binh hanh, suy ra MC = BD. N K
Mat khac, vi ABED la hinh chi* nhat nén BD = AE.
Ttr d6 ta c6: AE = MC. I
¢) Ta ¢6 N la trung diém cua AE va BD.
Trong tam gidc AME, NK la duong D E C

1
trung binh. Do d6 NK = > AM.
7 L4 A . 7 \ . oy 1
d) Xét tam giac AIE vuong tail, co IN Ia trung tuyén nén IN = > AE.
. . 1
Vi AE=BD nén IN = EBD.

1
Xét tam giac BDI c6 IN 1a dwong trung tuyén va IN = > BD, do d6 ABDI vudng tai I.

Vay BILID.

Bai 82. Cho A ABC vudng tai A (AB > AC). Buong trung tuyén AO. Trén tia d6i cta tia
OA 14y diém D sao cho OD = OA. Tt B ké BH vudng goc v6i AD tai H. T C ké CK vuong
g6c v6i AD tai K. Tia BH cat CD 6 M, tia CK cat AB o N.

a) Chitng minh ABDC la hinh chit nhat. E
b) Chttng minh BH = CK va BK // CH.
¢) Chitzng minh ba diém M, O, N thang

hang.

d) Trén tia d6i cuia tia BH 1ay diém E sao D
cho BE = AD. Ching minh DCE = 45"

Giai: H

a) Theo gia thiét, O la trung diém cua BC va

AD. Tt gidc ABDC c¢6 hai duong chéo cat N
nhau tai trung diém mdi doan nén ABCD la

hinh binh hanh. Hon nita A =90° nén

ABCD 14 hinh chit nhat. A C
b) Xét hai tam giac ACK la DBH lan luot

vudng tai K va H, ¢c6 AC = BD; KAC = HDB (vi ABDC la hinh chi nhét).
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Suy ra AACK = ADBH (canh huyén - gbc nhon)= CK = BH.
Ta c6 BH // CK (vi cung vuong goc voi AD) va BH = CK (theo trén).
Do d6 BHCK la hinh binh hanh, suy ra BK // CH.

c) BM // CN, BN // CM, do d6 BMCN 1a hinh binh hanh. Vi O la trung diém cua BC nén O
cting la trung diém caa MN, suy ra diéu phai chitng minh.

le\i ABE_C\lé hinh ch@ nhat nén ta c6 AD = BC = BE, suy ra tam giac BEC can tai B, nén
BEC=BCE.

Lai ¢6 BM // CN nén BEC = NCE (so le trong). Suy ra BCE = NCE (1).

Theo trén ABDC 1 hinh chit nh4t nén dé dang suy ra CBD =CAD

Suy ra ACN =DCB (2) (hai géc cung phu véi goc C/AT), CBD )-

Tt (1) va (2) cho ta CAN + NCE = DCB + BCE, suy ra ACE = DCE.

CE 1a tia phéan gidc cua géc vudng DCA nén DCE = 45°.

Bai 83. Cho hinh chit nhat ABCD. Goi E 1a diém d6i xting ctia B qua C. Vé BH vudng goc
véi AE tai H. Goi I la trung diém cua HE.

a) Chtng minh t& giac ACED la hinh binh hanh.

b) Goi K 1a truc tam ctia ABI. Chting minh K la trung diém cua HB.

¢) Chttng minh tit gidc BCIK la hinh binh hanh.

d) Chttng minh AC, BD va duong trung truc cua IC dong qui tai mot diém.
Giai:

a) Ta c6 AD // CE va AD = BC = CE. Do vay ADEC la hinh binh hanh.

b) K 1a giao diém ctia BH va duong thang qua I, vuong

L]
EB_LAB, IKL AB=IK// EB. K
Ma I la trung diém ctia EH nén IK la duong trung binh
trong tam giac BHE. Vay K la trung diém cua BH. b H C

s 1
c) IK // BC; IK = BC (cung bang E BE) = BCIK la hinh I
binh hanh.

d) BCIK 1a hinh binh hanh=>CI // BK = CI_L AE. Tam
giac ACI vudng tai I nén duong trung triec cua CI cling la duong trung binh ctia tam giac
ACI. Do vay duong trung true cua CI di qua trung diém ctaa AC.

E

Mit khac vi ABCD 14 hinh chit nhat nén AC cit BD tai trung diém cua moi doan. tir d6 ta
c6 AC, BD, CI dong qui tai trung diém cua AC.
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Bai 84. Cho hinh chit nhat ABCD, E thugc duong chéo BD. Trén tia d6i cta tia EC 1dy diém
F sao cho CE=EF. VEFG L AB tai G, FH.L AD tai H.
a) Chting minh rang t& gidc AHFG 1a hinh chit nhat.
b) AF // BD.
¢) * E, G, H thang hang.

Loi giai:
a) Tt gidc AHFG c6 A=H =G =90°
nén AHFG la hinh chi nhat. G A B
b) Goi I 1a giao diém cua AC va BD, ta
c6 I 1a trung diém ctia AC. Theo gia thiét
thi E la trung diém caa CF. do d6 duong K I
thdng BD la duwong trung binh trong tam
gidc ACF. Vay AF // BD.
c) Goi K 1a giao di€ém ctia AF va GH, suy E
ra Kla trung diém cua AF. D C
De thay AIEK la hinh binh hanh, suy ra
KE // AC. Ta sé chitng minh GH // Al
Vi AHFG 1a hinh chi nhat nén AGH = GAF (1).
Vi AF // BD nén GAF = ABD (2).
Vi ABCD 14 hinh chit nhat nén ABD = BAC (3).
Tt (1), (2), (3) suy ra AGH = BAC . Do d6 GH // AC (hai géc so le trong bang nhau).
Vi GH qua K nén hai duong thang GH va KE triing nhau. Vay ba diém G, H, E thang
hang.
Bai 85. Cho A ABC vudng tai A ¢c6 AB =4cm, AC =3cm. Goi O la trung diém ctia BC. Goi
D la diém d6i xtiing ctia A qua O.

a) Tinh BC, AO.
b) Chiing minh ABDC 1 hinh chit nhat.

c) V€ AH L BC (H thudc BC). Goi M, K, I lan lwot la trung diém cua AH, BH, CD. Chting
minh CM =IK.

d) Chitng minh A AKI vuoéng.

F

Giai: B D
a) Trong tam gidc vudng ABC, ta co:

BC?= AB?+ AC?=16 +9 =25 = BC = 5(cm). K 1
Vi AO la trung tuyén trong tam giac vudng ABC nén AO =

1 5 |
E BC= E (cm). O H

b) Tt gide ABDC c6 hai duong chéo BC va AD cét nhau tai +
trung diém O ctia moi doan, nén ta c6 ABDC la hinh binh M

hanh. Ma BAC = 90° nén ABDC Ia hinh chit nhat. A C
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y ) 1
c) Dé thay KM la duong trung binh trong tam gidc ABH nén KM // AB va KM = > AB.

1 1
Lai c6 CI// AB va CA=E CD = EAB.

Nhu vay ta co KM = CI va KM //CL, nén KMCI la hinh binh hanh = CM =1K.

d) Theo trén, KM // ABnén KM L AC. Lai c6 AM L KC, nén M Ia tryc tam tam giac ACK.
Do d6 CM L AK (1).

Ma KMCI la hinh binh hanh nén IK // CM (2).
(1), 2) = AK_LIK, hay A AKI vudng.

Bai 86*. Cho A ABC vuong tai A, duong cao AH, Ila trung diém BC. Vé HD L AB tai D,
HE L AC tai E. Chttng minh Al 1 DE.
Loi giai: B

Vi tam gidc ABC vuong tai A nén AI=1B =IC. b H

Do d6 ABI = DAI (1). '
D& thdy ADHE 1 hinh chit nhat (A = D = H = 90°). Suy
ra /ﬁzﬁ/\l-ﬁ:B/H\D(cﬁng phu véi /ﬂ-I\D)(Z) -

Miit khéc ABI + DHB = 90° (3). A E c
(1), 2), 3) suy ra ADE + DAl = 90°. Vay AI L DE.

Bai 87 . Cho hinh thang vuéng ABCD (A = D =90°; AB < CD). V& BE vudng goc véi CD
tai E. Trén tia d6i tia BA 1ay di€ém M sao cho BM =DC. Goi N la giao diém ctia AE va BD;
Goi K 1a trung diém cua EM. Vé Al vudng goc voi ME tai L.

a) Ching minh ABED la hinh chit nhat.

b) Chitng minh BMCD la hinh binh hanh.

c) Chttng minh NK song song AM.
d) Chiing minh A BID vuong.

Giai:

a) Tt gidc ABED c6 A =D =E =90°
nén ABED la hinh ch nhat.

b) Theo gia thiét thi BM = CD. Vi ABCD K
la hinh thang nén CD // BM. Do d6 ta co6 N
BMCD Ia hinh binh hanh.

c) Vi ABED la hinh chit nhat c6 N la giao I
diém hai duong chéo nén N la trung Y ¥
diém ctia AE va BD. Xét tam gidc EAM D = C
c6 NK la duong trung binh nén NK //

AM.
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1
d) Tam gidc AIE c6 IN la trung tuyén nén IN = EAE .Ma AE =BD nén ta duoc

1 1
IN = > BD. Trong tam gidc IBD c6 IN la trung tuyén va IN = 2 BD nén A BID vuédng tai

L.

Bai 88. Cho A ABC vudng tai A c6 AH la duong cao. Tt H vé HD vuoéng goc véi canh AB
tai D; vé HE vudng goc voi canh AC tai E. Biét AB = 15cm; BC = 25cm.

a) Tinh d¢ dai canh AC va dién tich A ABC.
b) Chiing minh ADHE 1la hinh chit nhat.
c) Trén tia d6i cua tia AC 1ay diém F sao cho AF = AE. Chiing minh t giac AFDH la hinh

binh hanh.

d) Goi K 1a diém d6i xttng ctia B qua A. Goi M la trung B |

diém ctua AH. Ching minh CM vudng gdc véi HK. D H
L]

Giai:
a) Ap dung dinh 1i Pytago trong tam gidc ABC vuong tai
A, co: ul

F A
AC?=BC?- AB?=252-152=400. Suy ra AC = 20(cm). =
o y 1 1
Dién tich tam giac ABC: S = EAB. AC= > 15.20=150
(cm?).
K

b) Tir gidc ADEH c6 A = D = H =90° nén ADEH 14 hinh
chir nhat.

c) Ta c6 AF // DH va AF = DH (vi cling bang AE), nén AFDH la hinh binh hanh.

d) Goi I 1a trung diém ctia HB. IM la duong trung binh trong A ABH nén IM // AB, do dé
IM_L AC. Lai c6 AM LIC nén suy ra M la tryc tdm ctia A ACI, do d6 ta c6 CM L AI (1).

Xét A BKH c6 Al la duong trung binh nén Al // KH (2).
Tir (1) va (2) cho ta CM L KH.

Bai 89*. Cho tam giac ABC can tai A. ttt mot di€m D trén day g N
BC, vé duong thang vudng goéc véi BC, cat cac duong thang AB,
AC Ian luwot tai E, F. Vé cac hinh chit nhat BDEM, CDFN c6 tam A
lan lwot 12 O, I. Chitng minh rang:
a) Tt giac AODI 1a hinh binh hanh. M__E
b) A 1a trung diém ctia MN. |
Loi giai:
a) Vi tam gidc ABC can tai A nén ABC = ACB (1). o}
Cac tiz giac BDEM va CDEN la hinh chit nhat nén ta co:
EBD = MDB (2) va NDC = FCD (3).
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" (1)va(2) = ACD = MDB = DO //IA (hai gbc dong vi bang nhau).

(1) va (3) = NDC = ABC = AO // ID (hai géc dong vi bing nhau).

Tir d6 suy ra AODI la hinh binh hanh.

b) Ta co IA // OM va IA = OD = OM, suy ra AIOM la hinh binh hanh= AM =10 va AM //
10 (4).

AO //NIva AO=1ID =NI, suy ra AOIN la hinh binh hanh = AN =10 va AN // IO (5).

T (4) va (5) =M, N, A thang hang va AM = AN. Hay A 1a trung diém ctia MN.

Bai 90 . Cho A ABC vudng tai A (AB < AC). Goi M la trung di€m cua canh BC. Vé MD
vuong goc AB tai D; Vé ME vuong goc AC tai E.

a) Chting minh rang t& giac ADME la hinh chit nhat.
b) Chting minh CMDE 1a hinh binh hanh.
c) Vé AH vudng goc véi BC tai H. Tt giac MHDE la hinh gi? Vi sao?

d) Qua A vé duong thang song song v6i DH cat DE tai K, dwong thang HK cat AC tai N.
Chting minh rang HN? = NA.CN.

‘1 B

Giai:
~ ~ ~ 0 H
a) Tkt gidc ADME c6 A=D=E =90" do d6 ADME la M
hinh chit nhat. D
b) Ta c6 MD // AC, ME // AB va M la trung diém cta BC K
nén D va E Ian luot la trung diém cta AB, AC. .
A N E C

Vi ADME la hinh chit nhat, ta c6 MD // EC va MD = AE =
EC, do d6 CMDE la hinh binh hanh.

c) Vi AB < AC nén H nam gifta B va M.
DE la duong trung binh trong tam gidc ABC nén DE // BC.
Ta co MH // ED (1).

ME:AD:%ABQ)

1
Trong tam gidc ABH vudng tai H ¢6 HD la trung tuyén nén HD = EAB (3).

Tt (1), (2), (3) suy ra MHDE la hinh thang can.

d) DE //BC = I-TBTD = @ (hai goc so le trong);

BD =DA;

DH // AK = BDH = DAK

Tk d6 ta c6 AHBD = AKDA = DH = AK, suy ra DHKA la hinh binh hanh.
Do d6 HN // AB = HN L AC.

Tam gidc HAN vuoéng tai N ¢6: HN? = HA? — NA®.
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" Tam gidc HON vuong tai N c6: HN? = HC? — NC*

Suy ra 2HN? =(HA? + HC?) - (NA” + NC?) (4)

Tam giac HAC vuong tai H c6: HA? + HC? = AC?(5)

NA? + NC? = (NA + NC)’ —2NA.NC = AC* - 2NA.NC (6)

Tix (4), (5), (6) suy ra 2HN = AC* —(AC’ —2NA.NC)=2NANC

Vay HN? = NANC.

Bai 91. Cho A ABC can tai A, duong cao AH. Goi M la trung diém ctia AB va E la diém
do6i xting cua H qua M.

a) Chitng minh AHBE la hinh ch nhat.
b) Chitng minh ACHE Ia hinh binh hanh.

¢) Goi N 1a trung diém ctia AC. Chémg minh ba dudng thang AH, CE,  E i

MN doéng qui.

d) CE cat AB tai K. Chitng minh AB = 3AK. MYANTRNY
Giai:

a) Theo gia thiét thi M la trung diém ctia AB va HE. Tt giac AHBE c6

hai duong chéo AB va HE cat nhau tai trung diém mdi doan nén B H C
AHBE 1a hinh binh hanh.

Mit khic AHB =90 nén AHBE 1 hinh chr nhat.
b) Vi tam gidc ABC can tai A nén H la trung diém cua BC. Suy ra BH = CH.
Ta c6 AE // CH va AE = BH = CH nén ACHE la hinh binh hanh.

c) HN la duong trung binh trong tam giac ABC, ta co HN // AM va HN = AM nén AMHN
la hinh binh hanh.

AEHC va AMHN la hai hinh binh hanh nén AH, CE, MN dong qui tai trung diém I cta
mdi doan.

d) Trong tam giac AEH c6 AM va El la hai duong trung tuyén, do d6 K la trong tam tam

gidc AEH. Suy ra AK = %AM = %AB.

B M C
Vay AB = 3AK.
Bai 92*. Cho hinh chit nhat ABCD. Hai diém I, K trén AK
canh CD sao cho DI = CK, E la diém bat ky trén canh AD. l/
Duong thang vudng goc véi EK tai K cat BC ¢ M. Tinh N /\ P

EIM . N
Loi giai:
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Goi N, P Ian luot la trung di€m ctia ME va CD, suy ra NP la duong trung binh trong hinh
thang vuong CMED. Do do ta co NP L CD.
Mat khéc, theo gia thiét DI = CK, suy ra PK = PL
Trong tam gidc NIK c¢6 NP la duong cao va trung tuyén, do dé NIK can tai N.
Khi d6 ta ¢6 IN=NK =NM = NE.
Tam giac IME ¢6 IN la trung tuyén va IN = NM = NE nén tam gidc MIE vuong tai L.
Vay EIM =90°
Bai 93*. Cho tam giac ABC vudng tai A (AC > AB), duong cao AH. Trén tia HC 1dy diém D
so cho HD = HA, duong thang vuong goc véi BC tai D cat AC tai E.
a) Chirng minh r?mg AE = AB.
b) Goi M 14 trung diém ctia BE. Tinh AHM.
Loi giai:
a) Dung AI L DE, I thugc DE. Ta c6 AHDI 1a hinh chit nhat.
Suy ra AI=HD = AH.

Hai tam gidc vudng AIE va AHB co: y B

EAl = BAH (cung phu véi goc IAB ), Al H

= AH.

Do d6 AAIE = AAHB, suy ra AE = AB. :

b) Ta c6 tam giac DBE vuong tai D, tam

gidc ABE vuong tai A. Vi M la trung £ - c

diém ctia BE nén AM =DM = %BE. Ttr

d6 dé dang thdy duoc AAMH = ADMH (c-c-c).
suy ra MHA = MHD = 45°.
Bai 94*. Cho A ABC can tai A cé dwong cao BH, M thudc canh BC. Vé MD L AB tai D va

ME L AC tai E. Trén tia d6i cua tia ME 14y diém F sao cho A
MF = MD. Chttng minh rang: MD + ME = BH.
Loi giai:

Ta co:

DMB + DBM = 90°

EMC + ECM=90° = DMB=EMC=FMB. H

— D

DBM = ECM E
Mit khéc, theo gia thiét DM = FM, tir d6 ta chiing minh B ~ C
duoc D va F d6i xting nhau qua BC. \O//
Suy ra BFM = 90°. F A
MD + ME = MF + ME = EF.
Tt giac BHEF ¢6 H = E = F=90°, do d6 BHEF 1a hinh chit
nhat, suy ra BH = EF. LE
Vay ta c6 MD + ME = BH. D

: . s LK J

Bai 95%. Cho tam giac ABC déu c6 duong cao AH, M nam | o

trong A ABC (M c6 thé€ thudc cac canh cta tam giac). Vé ﬂl‘
1 I
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~ MD.LAB tai D, ME L AC tai E, MF L BC tai F. Chitng minh rang: MD + ME + MF = AH.

’ Loi giai:

Puong th.’?mg qua M, song song vdi BC, cit AB, AC, AH Ian luot tai I, |, K. ViM nam
trong tam giac ABC nén M thudc doan IJ va K thudc doan AH.

Tt gidc MFHK c6 F = H = K = 90°, suy ra MFHK 1 hinh chi nhat. Ta c6 MF = KH.

Dé thay tam giac AIJ déu. Dung IL | AJ, L thudc AJ, ta c6 IL = AK.

Theo bai tap 68, MD + ME =IL = AK.

Tt d6: MD + ME + MF = AK + KH = AH.

Bai 96. Cho géc xOy =90°va mét diém M ndm trong géc d6. V& MA vudng géc véi Ox tai
A; MB vudng géc véi Oy tai B. trén duong thang di qua M va vudng géc véi AB, 18y diém
E va F sao cho ME = MF = AB. Chttng minh Oy la tia phan giac ctia géc EOF.

Giai:

Ta co tir gidc AMBO la Q | -
hinh chi nhat b

Suy ra AB=OM

Xét tam giac EOF ta co

AB=OM=% EF

yU

Suy ra tam giac EFO la tam
giac vuong tai O
Suy ra EOA + AOF = 90"

Ma xOy =90° suy ra 0 B
AOF + FOX = 90"

Suy ra EOA=FOX

Qua F dung duong thang vuong goc véi OI cét OF tai Q

Xét hai tam giac vuong QOI va FOP ta c6 10Q = FOP va OI=PF
Suy ra AQOI=AFOP

Suy ra OQ=0OF = AQOF can tai O

Ma OI L QF = Ol la duong cao ctia tam giac QOF

Trong tam giac can dwong cao ciing la dwong phan giac

Vay Oy la tia phan gidc ctia goc EOF.
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BAI 11. HINH THOI

A.LY THUYET
1. Dinh nghia:

Hinh thoi 1a t& gidc c6 bon canh bang nhau. A C
AB=BC=CD=DA < Tt giac ABCD la hinh

thoi.

2. Tinh chat: D

Hinh thoi c6 tat ca cac tinh chat cta hinh binh

hanh, ngoai ra con co:

a) Hai duong chéo vudng gdc véi nhau tai trung diém mdi duong.

b) Hai duong chéo la cac duong phan gidc ctia cac goc caia hinh thoi.

3. D4u hiéu nhén biét hinh thoi

a) Tt giac c6 bon canh bang nhau.

b) Tt giac c6 2 dwong chéo vudng goc nhau tai trung diém moi duong.

¢) Hinh binh hanh c6 2 canh ké bang nhau.

d) Hinh binh hanh c¢6é mét duong chéo la phan giac mot goc.

B. BAI TAP

Bai 97. Cho ttt gidc ABCD ¢c6 AD=BC. Goi M, N, P, Q B

lan lwgt la trung di€ém cua AB, AC, CD, BD. Chting M (
P

Loi giai:
Trong tam giac ABD, MQ la duong trung binh nén
MQ - % AD va MQ // AD (1),

minh rang t& gidc MNPQ 1a hinh thoi
p

Trong tam giac ACD, NP la duong trung binh nén
NP = % AD vaNP // AD (1). D

Tt (1) va (2) suy ra MQ = NP va MQ // NP. Do d6 MNPQ la hinh binh hanh.
Lai cd: trong tam giac ABC, MN la duong trung binh, ta c6 MN = %BC. Theo gia thiét, AD

=BC nén MN = %BC=%AD =MQ.
T giac MNPQ la hinh binh hanh ¢6 hai canh ké be‘ing nhau nén MNPQ Ia hinh thoi.
Bai 98. Cho hinh thang can ABCD. Goi M, N, P, Q lan luot la trung diém cua AB, BC, CD,
DA. Chitng minh rang tt gidc MNPQ la hinh thoi.
Loi giai: A M B
Trong tam gidc ABC, MN la duong trung binh nén v‘v

ta c6 MN = % AC va MN // AC (1).

Tuwong tu trong tam giac ACD, PQ = %AC vaPQ//

NN
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Tt (1) va (2) suy ra MN = PQ va MN // PQ, do vay MNPQ la hinh binh hanh (3).
Lai xét tam gidc ABD, MQ la duong trung binh, suy ra MQ= % BD.

Vi ABCD Ia hinh thang can nén AC =BD, tir d6 suy ra MN = MQ (2).
T (1) va (2) suy ra MNPQ la thoi.
Bai 99. Cho tt gidc ABCD. Biét AC la duwong phan giac cuia Ava C;BDla duwong phan
giac cua BvaD. Chttng minh rang t& giac ABCD la hinh thoi.
Loi giai:
Ta c6: A+B+C+D=360".
Ttr gia thuyét suy ra: A+B+C, + f)\l =180°
(1) va
Mat khac trong tam giac ACD, ta cé:
A +C,+D,+D, =180° (2).
Tix (1) va (2) suy ra B, = D, = AB // CD (so
le trong)

~ N~

B,=B,, D,=D, suyra B, =D, = AD //BC (so le trong)
Suy ra t¢ giac ABCD la hinh binh hanh
ABCD c6 duong chéo la phan gidc mot goc néen ABCD la hinh thoi.
Bai 100. Cho hinh binh hanh ABCD. Vé AE L BC tai E, DF L AB tai F. Biét AE = DF.
Chting minh rang t gidc ABCD 1a hinh thoi.
Loi giai:

Xét hai tam gidc EAB va FDA co:

E = F=90°, EA = FD (theo gia thiét),
EBA = FAD (so le trong)

Do d6 hai tam giac EAB va FDA bang

D
nhau, suy ra AB = DA. A ﬂ C
ABCD la hinh binh hanh c¢6 hai canh ké
béng nhau nén ABCD la hinh thoi.
B
E

Bai 101. Cho tam gidc ABC (AB < AC). Trén tia d6i cua tia BA 1ay diém M, trén tia ddi cia
tia CA 1dy diém N sao cho BM = CN. Goi D, E, P, Q lan luwot 1a trung diém ctia BC, MN,
MC, NB.
a) DQ cat AM tai J. Chting minh rang PEQ= MJQ
b) DE cét AN tai I. Chiing minh rang DE song song véi dwong phan giac ctia goc BAC
Loi giai:
a) Tam gidac BNM c6 QE la duong trung binh nén ta co: QE // BM .
Tuwong twe DP // BM, QD // CN, PE //CN.
Tt d6 QE // DP va PE // DQ, suy ra DPEQ la hinh binh hanh.
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= PEQ = PDQ.

Mat khac P/DTQ = MJTQ (so le trong)

Vay PEQ = MJQ.

b) Goi Ax la duong phan giac géc BAC.
Ta co: DP = %BM vaPE= %CN.

Theo gia thiét, BM = CN = DP =PE. Do
do DPEQ la hinh thoi, suy ra DE la tia
phan gidc goc P/.YQ dong thoi P/DTQ =
P/ETQ = |\//|:]\Q - BAC (goc dong vi).

Tt d6 suy ra Z\\Z ZTD\Z = DIC (goc dong vi) = DE // Ax (hai géc A

déng vi bang nhau).

Bai 102. Cho tam giac ABC (AB = AC). Goi E la diém d6i xting
v6i A qua canh BC. Chting minh rang ABEC 1a hinh thoi.
Giai:

Goi I la trung diém cua AE, thi I thudc BC va AI L BC. B | c

Theo gia thiét, tam gidc ABC can tai A nén I la trung di€ém cta
BC.

Tt gidc ABEC c6 hai duong chéo Al va BC vudng géc nhau tai
trung diém ctia mo6i doan nén t gidc ABEC 1a hinh thoi.

Bai 89. Cho tam gidc ABC déu c6 trong tam G. Vé hinh ch@ nhat
ABDE sao cho C thudc doan théng DE. Tia AG cit BD tai I, tia AE
cat BG tai J. Chitng minh rang;
a) I vaJ d6i xitng nhau qua CG
b) Cac t&t gidc CGBI, GIC], CJAG Ia hinh thoi.

Loi giai:
a) D@ thay hai tam giac ABJ la BAI bang nhau (g-c- A
g), nén Al = BJ.
Do d6 ABIJ la hinh thang can c6 hai day AJ va BI. J
V1 hinh thang can ABIJ c6 mét goc vudng nén suy
ra ABIJ 1a hinh chi® nhat, tam G. Mat khac, GC L
AB nén GC la duong trung truc canh IJ. Vay IJ d6i
xtng nhau qua duong thang CG.
b) Ta c6 ABI=90° = GBC = IBC =30". B
Goi M la trung diém cta BC, trong tam giac BGI,
BM la duong cao va la duong phan giac nén M la I
trung diém cta GI.
Tt giac CGBI ¢6 hai dwong chéo BC va GI vuong
gbc nhau va cat nhau tai trung diém mdi duong, do dé6 CGBI 1a hinh thoi.

E

D
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Chiing minh twong tu nhuw trén, ta co CGAI la hinh thoi.
Vi1, ] d6i xting nhau qua duong thang CG nén CI = CJ va GI =GJ (1).
Dé thay tam giac BGI 1a tam gidc déu, suy ra CI =BG = GI (2).
(1) va (2) suy ra t¢ giac GICJ c6 bén canh bang nhau, vay GICJ 1a hinh thoi.
Bai 103. Cho hinh binh hanh ABCD ¢6 AD =2AB. Goi M la trung diém cua AD, CE | AB
tai E, MF L CE tai F, MF cat BC tai N. Chitng minh rang
a) MNCD la hinh thoi
b) Tam gidc EMC can
c) BAD = 2AEM
Loi giai:
a) MF L CE, AE 1 CE dodéMN //// AE //CD (1)
Lai c6 MD // NC va MD =% AD=CD (2)

Tt (1) va (2) suy ra MNCD Ia hinh thoi.

b) Ta c6 ADCE la hinh thang véi hai day
AE va CD.

ViM la trung diém AD nén MF 1a duong
trung binh cua hinh thang ADCE, suy ra F
la trung diém cua CE.

Tam giac EMC cé MF la duong cao va la
trung tuyén nén EHC can tai M.

¢) MNCD la hinh thoi nén NMD = 2NMC
Ta c6: BAD = NMD =2NMC = 2EMF (1).
Lai co AEM = EMF (2) (vi cung phu véi goc MEF ).
(1) va (2) suy ra BAD = 2AEM .

Bai 104. Cho hinh thoi ABCD canh a c6 A = 60°.
Puong théng d cit 2 canh AB, BC Ian luwot tai M, N
sao cho MB + NB = CD. Chting minh rang tam gidc
DMN déu.

Loi giai: A C
Theo dé: MB + NB = CD = AB suy ra MA = NB.
Goc A= 600 suy ra goc ABC =120°=> NBD = 60"
Tam giac ABD déu nén AD = BD
Xét hai tam giac MAD va NBD, cé:
MA =NB, MAD = NBD =60, AD = BD
Do d6 AMAD = ANBD (c-g-c).
Tt d6: MD = ND va ADM = BDN.

—— — — -

MDN = MDB + BDN = MDB + ADM = ADB = 60° (Vi tam giac ABD déu)

Tam giac MND c6 MD = ND va géc D bing 60°. Vay tam gidc MND déu.

Bai 105. Cho tam giac ABC can tai A c¢6 BC = 6cm. Goi M, N, P lan luot la trung di€m cua
AB, AC, BC.
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a) Tinh d6 dai MN? Chttng minh MBNC 1a hinh thang can.

b) Goi K 1a diém d6i xtiing ctia B qua N. Chitng minh tt gidc ABCK 1a hinh binh hanh.
c) Goi H la diém d6i xting ctia P qua M. Chttng minh AHBP la hinh ch nhat.

d) Chitng minh AMPN Ia hinh thoi.

Giai:

a) MN la duong trung binh trong tam giac ABC. Taco MN //BC ~ H A

1
vaMN = —BC.
2
M
Tir d6 ta c6 MN = 3cm va BMNC Ia hinh thang.
Ta gidc ABC can tai Anén B=C.
B P C

Ta dugc BMNC la hinh thang can.

b) Theo dé thi N la trung diém ctia AC va BK. Tt giac ABCK ¢6 hai duong chéo AC va BK
cit nhau tai trung di€ém cta moi doan nén ABCK 13 hinh binh hanh.

c) M 1a trung diém ctia AB va HP nén AHBP 1a hinh binh hanh.
Lai c6 tam giac ABC can tai A va P 1a trung diém ctia BC nén AP L BC.
Hinh binh hanh AHBP c6 mot goc vudng nén AHBP la hinh chit nhat.

1
d) MP la duong trung binh trong tam gidc ABC nén MP // AC va MP = > AC. Suy ra MP =
AN va MP // AN. Nhu vay AMPN la hinh binh hanh.

1 1
Mat khac, AM = E AB, AN = E ACva AB=ACnén AM = AN.

Hinh binh hanh AMPN c6 hai canh k& AM va AN bang nhau nén AMPN 1a hinh thoi.
Bai 106. Cho tam gidc ABC vuong tai A. Goi D va E lan luot la trung di€ém cua AB va AC.
a) Ching minh t& giac ACED la hinh thang vuong.

b) Goi F 1a diém ddi xting ctia E qua D. Ching minh ACEF la hinh binh hanh.

c) Chttng minh AEBF la hinh thoi.

d) Goi H 1a hinh chiéu cta diém E trén AC. Chttng minh ba duong thang AE, CF, DH
dong qui.

Giai:

a) DE la duong trung binh trong tam giac ABC B

nén DE // AC, do d6 t gidc ACED la hinh /

thang. Mt khac t& gidc ACED c6 A=90°nén  F DH E
ACED la hinh thang vudng.

b) Ta ¢6 EF // AC (1). =
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F la diém d6i xting ctia E qua D 1én D 1a trung di€ém cta EF, do d6 EF = 2ED.
1
Mat khag, theo trén thi ED = > AC. Do d6 ta c6 EF = AC (2).

(1) va (2) suy ra ACEF la hinh binh hanh.

c) Theo gia thiét thi D 1a trung diém cta AB va EF. Tt giac AEBF c6 hai duong chéo AB va
EF vuong gdéc nhau tai trung diém ctia moi doan, nén AEBF 1a hinh thoi.

d) Theo trén, ACEF la hinh binh hanh nén AE cat CF tai trung diém mdi doan.

Tit gidc ADEH ¢6 A =D = H =90°nén ADEH 1a hinh chi¥ nhét, do d6 AE va DH cit nhau
tai trung di€m moi doan.

Tt d6 ta c6 AE, CF, DH dong qui tai trung diém ctia mdi doan.

Bai 107. Cho hinh thoi ABCD, 2 dwong chéo cit nhau tai O. Vé AE vuong goc BC tai E, AF
vuong goc CD tai F. Biét EF = %BD

a) Chting minh rang EF 1a duong trung binh ctia tam gidc
BCD B
b) Tinh cac goéc ctia hinh thoi ABCD.
Loi giai:

a) Ta c6 hai tam gidc ABC va ADC bing nhau va AE, AF [an E
leot Ia dwong cao, do d6 AE = AF.
Goi M la giao diém cta EF va AC. Ta c6: M

BAE + ABE = 90’

DAF + ADF = 90° = BAE = DAF

ABE = ADF

Tte d6 suy ra EAM = FAM . Tam giac can AEF c6 AM 1la
duwong phan giac nén AM la duwong cao. Vay EF // BD. D

Mat khac, EF = %BD = DO, suy ra EFDO la hinh binh hanh

= OE // DF // AB = E la trung diém cua BC. Vay EF la duong trung binh trong tam giac
BCD.
b) E 1a trung diém ctia BC nén tam giac ABC can tai A.

~

Vi ABCD la hinh thoi nén suy ra tam giac ABC déu, tir d6 ta dwoc goc B =60°.
Vay tacé: A =C =120, B=D =60
Bai 108. Cho hinh thoi ABCD c6 B >90°. V& BM vuong goc AD tai M, BN vudng géc CD
tai N, DP vuong goc AB tai P, DQ vuodng géc BC tai Q; BM cat DP tai E, BN cat DQ tai F.
Chting minh rang BFDE la hinh thoi.

Loi giai:
Theo gia thiét: BF L CD, DE L AB, vi AB // CD nén BF // DE.
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Chttng minh twong tw ta ¢ BE // DE. Do
do tix giac BFED la hinh binh hanh.

Ta chitng minh EF | BD. That vay,
Trong tam giac ABD, BE va DE la duong
cao nén AE ciing la dwong cao,

suy ra AE L BD.

Twong tw, CE_LBD.

Vi AC LBD suy ra bon diém A, C, E, F
thang hang va EF L BC.

T giac BFDE la hinh binh hanh va ¢6 hai
duwong chéo vudng gdc, suy ra BFDE la
hinh thoi.

Bai 109 . Cho tam gidc ABC vuong tai A (AB > AC). Ké dwong cao AH (HeBC), goi M la
trung diém ctia AC. Lay diém D d6i xting véi H qua M.
a) Chitng minh t gidc ADCH la hinh chit nhat.
b) Trén tia doi ctia tia HC 1dy diém E sao cho HE = HC. Ching minh
ADHE Ia hinh binh hanh.
c) GoiIla trung diém cta AE. Chitng minh ATHM la hinh thoi.
Giai:
a) Ta co6 M 1a trung diém ctia AC va HD.
Tt gidc ADCH c6 hai duong chéo AC va HD cat nhau tai trung diém
M ctia mdi doan nén ADCH 14 hinh binh hanh.
Lai 6 AHC =90°nén ADCH I hinh chr nhat.
b) Theo trén ta suy ra AD // BC hay AD // HE, va AD =HC =HE.

Ttr d6 suy ra ADHE la hinh binh hanh.
c) Theo gia thiét thi H, I [an lwgt la trung diém cta EC va EA.

1
Trong A EAC c6 HI la duwong trung binh nén HI // AC va HI = > AC.

Suy ra HI // AM va HI = AM. Do vay AIHM Ia hinh binh hanh.
Mat khac, vi ADCH la hinh chit nhat ¢6 tam M nén MA = MH.
Hinh binh hanh AIHM cé hai canh ké b?mg nhau nén AIHM Ia hinh thoi.

Bai 110. Cho hinh binh hanh ABCD, AB = %AD. Puong phén gidc goc A cit CD taiE,

duong phan gidc géc D cét AB tai F; hai duong phan gidc d6 cit nhau tai M.
a) Chting minh rang ADEF 1a hinh thoi.
b) Goi N 1a giao di€m cua phan giac goc ABC va phan giac goc BCD. Chting minh rang
N la trung diém cuta EF.
c) Gia sw A =120". Chting minh rang ltc nay, t& gidc MNCE 1a hinh thoi.
Loi giai:
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a) A F B
MAD + MDA =~(FAD + EDA) = 90°

=AM 1 DF. Tt d6 ta dwoc tam giac

ADF can tai A, suy ra M la trung diém

cua DF.

Chang minh twong ty, M la trung diém

ctia AE. D E C

Tt gidc ADEF c6 hai duong chéo vudng

goc nhau tai trung diém moi dwong, do vay ADEF la hinh thoi.

b) Dé dang chting minh BNC =90".

EF // AD // BC = AFE = ABC = MFE = NBC.

Lai c6 EF // BC. Tt d6 ta c6 hai tam gidc vuong MEF va NCB bang nhau.

= MF = NB. Mt khéc AFD = ABN = MF // BN,

Vay MFBN Ia hinh binh hanh. Suy ra MN // BF // DE.

ViM la trung diém cta DF nén N la trung diém cuaa EF.

c) Theo chting minh trén ta c6 ME = NC. Dé dang chting minh ME // NC. Do d6 MNCE 1a

hinh binh hanh.

MEN = DAM = 60°; NEC = ADE =60° = EN la phan gidc cuia goc MEC.

Tt giac MNCE la hinh binh hanh c6 duong chéo la duwong phan giac cia mot goc nén

MNCE la hinh thoi.

Bai 111. Cho hinh thoi ABCD. Vé hinh binh hanh ACEF c¢6 CE = AD. Goi K la diém d6i

xting ctia E qua C (K khong trting véi D). Chitng minh rang:

a) FK, BD, AC cat nhau tai trung diém mdi duong.

b) * Mot trong bon diém B, D, E, F la truc tdm cta tam giac c6 ba dinh 1a ba diém con lai.
Loi giai:

a) Goi I la giao diém ctia AC

va BD, suy raIla trung diém

cua AC va BC.

Ta c6 AF // CE // CK va AF =

CE = CK nén AFCK la hinh

binh hanh. Do d6 trung diém I

cua AC cing la trung diém

cua KF.

Vay ba duong doan thang FK,

BD, AC dong quy tai trung

diém mdi doan.

b) Gia stt E, F nam cung phia

v6i D so véi duong thang AC.

Ta chitng minh D la triec tam tam giac BEF.

ViBD L ACvaEF// ACnénBD L EF (1).

Goi ] la trung diém caa BK. IJ la duwong trung binh trong tam gidc BEK nén IJ // BF.

Mat khac IJ 1a duong trung binh trong tam gidc BDK nén IJ // DK.

F E
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" Nhu vay DK // BF (a).

Trong tam gidc DKE, c6 DC la trung tuyén, dong thoi DC = CE = CK nén tam giac DKE
vuong tai D, suy ra DE L DK(b)

(a) va (b) suy ra ED L BF (2).

(1) va (2) suy ra D la triec tam tam gidc BEF.

Truong hop nam khéc phia so véi duong thang AC, ta chiing minh dwgc B 1a tryc tam tam
giac DEF.

Bai 112. Cho A ABC can tai A, AH la duwong cao. Goi M va N Ian luot la trung diém caa
hai canh AB va AC. Biét AH = 16cm va BC = 12cm.

a) Tinh dién tich tam giac ABC va d¢ dai canh MN.

b) Goi E la diém d06i xting ctia H qua M. Chitng minh tt gidc AHBE la hinh chit nhat.

c) Goi F la diém d06i xting cua A qua H. Chttng minh t¢ gidc ABFC la hinh thoi.

d) Goi K 1a hinh chiéu ctia H l1én canh FC. Goi I la trung diém cua HK. Chiing minh BK
vuong goc IF.

Giai:
1 1
) Sanc = = AHBC = >16.12 =96 (con?).

b) Theo gia thiét, M la trung diém ctia AB va HE, do d¢ t giac AHBE la hinh binh hanh
(vi c6 hai drong chéo cit nhau tai trung diém mdi duong).

Lai c6 AH_L BC. Hinh binh hanh AHBE c6 mot géc vudng nén E A
AHBE la hinh chit nhat.

c) Vi A ABC can tai A nén H la trung diém ctaa BC, va H la trung
diém cua AF. N

Tt gidc ABFC c6 hai duong chéo BC va AF vudng gbéc nhau tai

trung diém ctia mo6i doan nén ABFC 1a hinh thoi. B _H c
d) Goi J la trung diém cua CK, tam giac CHK c¢6 IJ la duong trung J
binh nén IJ // CH, do d6 IJ L FH. K
Trong tam gidc HFJ, HI va JI 1a hai dwong cao nén I la triee tam
cua A HFJ, suy ra FI_L HJ (1).
Xét tam gidc BCK, HJ la dudong trung binh nén HJ // BK (2).

F

Tix (1) va (2) suy ra FI L BK.

Bai 113. Cho hinh thoi ABCD. Trén cac tia d6i cua tia BA, CB, DC, AD ldy cac diém M, N,
E, F sao cho BM = CN = DE = AF. Chting minh rang:

a) AFAM = ANCE.

b) MNEF la hinh binh hanh.

c) AC, BD, ME, NF dong quy.

Loi giai:
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a) FAM +BAD =180°, NCE + DCB =180°. Mt khac BAD = DCBnén FAM = NCE
Lai c6: FA =NC va MA = MB + BA = ED + DC = EC.
Do d6 AFAM = ANCE (c-g-c).

b) Theo trén ta c6 FM = NE (1).
Chting minh twong tu cau a, hai tam gidc MBN va EDF béang nhau. Suy ra MN = EF(2).
(1), (2) suy ra MNEF la hinh binh hanh.
c) Goi O la giao diém cua AC va BD. Ta ¢6 O la trung diém cua AC va BD.
ED // MB va ED = MB nén MBED la hinh binh hanh, suy ra O la trung diém cua ME.
Chting minh twong tir, NCFA 1a hinh binh hanh, do d6 O cling la trung di€m cua NF.
Vay bon doan thang AC, BD, ME, NF dong quy tai trung diém moi doan.
Bai 114*. Cho A ABC déu c6 G la trong tam, dwong cao AH. Lay diém M bat ki trén canh
BC, I1a trung diém ctia AM. Goi D, E Ian luot 1a hinh chiéu ctia di€ém M 1én AB va AC.
a) Tk giac DIEH la hinh gi? Vi sao?
b) Chting minh rang IH, DE, MG dong quy.

Loi giai: A

a) Gia sit M nam gitta C va H.

Tam giac AHM vudng tai H, HI la trung tuyén
nén HI =IM =IA.

Tam giac AME vuodng tai E c6 EI la trung tuyén

nén EI= IM = IA. J |

— HI = EI (a).

Tam gidc AHI can tai I nén: AHI = HAI o

HIM = AHI + HAI = 2HAM. .
Twong tu ta co EIM = 2CAM

Suy ra:

TE _ C0 . N — o[ OAN « CAN 0 B N H M

HIE = HIM + EIM = Z(HAM +CAM): 60° (b)
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(a), (b) suy ra tam giac IEH déu (1).

- Tam gidc DMA vudng tai D, ¢6 DI la trung tuyén nén DI =IA =IM =IH (c).

Twong tw nhu trén ta cling ¢ DIM = 2DAM

DIH=DIM-HIM = 2(DAM-|TAM):25AT—| = 60°(d).

(c), (d) suy ra ta gidc DIH déu (2).

(1), (2) suy ra tit gidc DIEH la hinh thoi.

b) Goi N la diém d6i xttng cia M qua H vaJ la trung diém ctia AN.

Trong tam giac AMN, IJ la dwong trung binh, nén IJ // MH va I] = MH. Tt d6 suy ra JHM
1a hinh binh hanh.

Goi O la trung diém caa IH thi O cling la trung diém cua JM.

: 2 A 1 A i
Mat khac, H la trung diém cua MN va AG = EAM nén G la trong tam tam gidc AMN. Do

dé M, J, G thang hang.

Vi DIEH Ia hinh thoi nén O ciing la trng di€ém cua DE.

Vay ba duong thang DE, IH, MG dong quy tai O.

Bai 115*.Cho AABC can tai A c6 hai duong trung phan gidc AD va BE thoa man BE =2.

AD. Tinh BAC.
Giai: A
Ta c¢6 D 1a trung diém ctia BC va AD L BC > E

Goi H 1a diém d6i xtig cta A qua D, dé dang
chttng minh dwoc ABHC la hinh thoi. u
Dung hinh binh hanh EAHF.

HF // AE, BH // AC =B, H, F thang hang.
Pong thoi ta ¢6 EF = AH =2AD = BE.

Suy ra tam gidc BEF can tai E = EFB =EBF F

Vi ABHC 14 hinh thoi nén HBC = ABC.

- - - - 1 — — 3 —

Ta c6: EAD =EFH =EBH=EBC+ HBC :EABC+ABC :EABC

Suy ra CAB =3ABC =3ACB.
Lai c6: @+@+@:1eo°:cﬁ+%@+%cﬁ=wo"

:%c?A\B:lso" — CAB=108".

Bai 116*. Cho A ABC nhon, cac dudng cao BD, CE. Tia phan gidc ctia géc ABD va ACE cat
nhau tai O, cit AC va AB [an luot tai N va M. Tia BN cit CE tai K, tia CM cit BD tai H.
Chttng minh MNHK la hinh thoi.
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Giai:

Ta c ABD + BAC = 90°va ACE + BAC =90°.

Suy ra - (ABD + BAC|+ (ACE + BAC) =90’
2 2

— ABN + BAC + ACM =90°(1)

Xét tam gidc ABN co ABN + BAC = BNC (gbc
ngoai ciia tam giac) (2).

(1), (2) suy ra NCO + CNO = 90°

Do d6 CO L NK.

Lai c6 CO la phan giac géc NCK ttr d6 ta co O la
trung diém NK.

Chang minh twong tw, O la trung diém caa MH.

T giac MNHK c6 hai dwong chéo vudng goc
nhau tai trung diém mdi duong nén MNHK Ia
hinh thoi.

TAI LIEU TOAN HOC
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~ BAI12, HINH VUONG
A.LY THUYET

1. Dinh nghia:

Hinh vudng 1a t gidc c6 4 canh bang nhau va 4 géc bang nhau.
Nhu vay, hinh vudng vira la hinh thoi, vira la hinh ch* nhat.

AB=BC=CD=DA
N A A A < T gidc ABCD la hinh vudng.
A=B=C=D

2. Tinh chit: Hinh vudng c6 tt ca tinh chét ctia hinh thoi va hinh chir nhét.

3. Dau hiéu nhét biét hinh vudng:

a) Hinh chir nhat ¢ 2 canh ké b?mg nhau.

b) Hinh chit nhat c6 2 duong chéo vudng gdéc nhau.

c) Hinh chit nhat c6 1 dwong chéo la phan gidc mot géc ctia nd

d) Hinh thoi c6 1 géc vuong

e) Hinh thoi c6 2 dudng chéo bang nhau.

B. BAI TAP

4) Cho hinh ch nhat ABCD. Trén tia d6i cua tia CB va DA 14y lan luot hai diém E va F sao
cho CE = DF = CD. Trén tia d6i cta tia CD lay diém H sao cho CH = CB. Chttng minh AE
vudng goc voi FH.

Giai:
Tt gidc CDFE c6 DF = CE =CD, DF //CE, D=90° nén A 5

CDFE 12 hinh vuéng.

Ta c6: AF=HD, HDF = AFE =90°, FE = DF.

Do viy AAFE = AHDF = EAF = FHD. °l K VH
Goi K 12 giao diém cta AE va CD.

AKD = HKE , AKD + FAE = 90°

= HKE + FAE =90° g c

Ma EAF = FHD nén HKE + FHD =90°.

Vay AE vuéng géc HF.

Bai 117 . Cho hinh vuéng ABCD. Trén canh AB, BC, CD, DA, lan lwgt 1dy cac diémE, F, G,
H sao cho AE = BF = CG = DH. Chttng minh EFGH 1a hinh vuéng,.

Giai:
Dé thay AH = BE = CF = DG. Tt d6 suy ra: A E B
AAEH = ABFE = ACGF = ADHG (c-g-¢).
Do d6 EH = FE = GF = HG (1).

Mit khac, vi AAEH = ABFE = BEF = AHE

LIEN HE TAI LIEU WORD TOAN ZALO: 039.373.2038 TAI LIEU TOAN HQOC



Website:tailieumontoan.com

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

Bai 118. Cho hinh cht nhat ABCD c¢6 AB =2AD. Goi E, F theo thtt tu la trung di€m cua
AB, CD. Goi M la giao diém ctua AF va DE, N la giao diém ctia BF va CE.

a) Tk gidc ADFE 1a hinh gi? Vi sao?
b) Tt giac EMFN la hinh gi? Vi sao?

Giai:

a) E, F lan luot 1a trung diém ctia AB, CD nén ta c6 EF // AD // BC, do d¢ dé thay ADFE la

hinh ch nhét. A E B
1

Mit khac AD = AE = EAB. Vay ADFE la hinh vudng. Q

b) Chttng minh twong tw cau a, ta co BCFE ciling la hinh D ‘ C

vuong. Do do6 hai tam giac MEF va NEF la hai tam giac vuong
can tai M, N. ttir d6 suy ra EMFN la hinh vudng.
Bai 119. Cho hinh vuéng ABCD. Trén tia ddi ctia tia BA ta 18y mot diém M, trén tia d6i cua

tia CB ta 1y diém N, trén tia d6i cta tia DC ta 1dy mot diém P va trén tia ddi cua tia AD ta
lay diém Q sao cho AQ =BM = CN =DP. Chiing

minh: Q
a) Cac tam giac vudng AQM, BMN, CNP, DPQ i
bang nhau.
A B M
b) Chttng minh t& giac MNPQ la hinh vudng. - '

c) Hai hinh vuéng MNPQ la ABCD c6 chung mot
tam doi xing.

Giai:

a) Dé thdy AM =BN = CP = DQ, do d6 cac tam
gidc vuong AQM, BMN, CNP, DPQ bang nhau (c-
8C)-

b) AAQM = ABMN = ACNP = ADPQ suy ra
QM =MN = NP =PQ (1).

Mt khdc AAQM = ABMN = AMQ = BNM..

Va BNM + BMN =90°, do d6 ta c6 AMQ + BMN =90°, hay QMN =90° 2).
Tt (1), (2) suy ra MNPQ la hinh vuong.

c) Xét tix giac BNDQ ¢6 BN // DQ va BN = DQ nén BNDQ la hinh binh hanh. Goi I la giao
diém caa BD va NQ, thi I la trung diém cua BD va NQ. Do d6 I 1a tam ctia hai hinh vuéng
ABCD va MNPQ.
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Vay hai hinh vudéng ABCD va MNPQ c6 chung tam d6i xiing 1.

Bai 120 . Cho hinh vudéng ABCD. Goi M, N, P, Q theo tht ty 1a trung diém ctia cac canh
AB, BC, CD, DA.

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

b) Chttng minh r:?mg cac doan théng DM, AN, BP, CQ giao nhau tao thanh mot hinh
vuong.

c) Goi E la giao diém ctia DM va AN. Chting minh CE = CD.

Giai:

a) Xét hai tam gidc ABN va DAM vuong 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 &6 ADM + DAN =90°, hay AED =90°.

Vay ta co AN =DM va AN L DM.

b) Gia str cac doan théng DM, AN, BP, CQ giao nhau tao

thanh tit gidc EFGH. A M B
MB // DP va MB = DP = MBPD Ia hinh binh hanh. E .
Suy ra BP // DM = AN_BP. Q N
Twong tu ta ciing c6 CQ L DM. G

Nhu vay t& gidc EFGH c6 E = F=H =90°. 5 C

* Ta chitng minh EF = EH:
Dé thdy EM la duong trung binh trong tam giac ABF, E 1a trung diém cta AF.
Tuwong twe H la trung diém cta DE.

Xét hai tam giac ABF va DAE vuodng tai F 1a E, co:

AB =DA; BAF = ADE (vi AABN = ADAM ). Suy ra AABF = ADAE => AF = DE.
Tir d6 ta c6 EF = EH. Vay EFGH la hinh vuéng.
c) H la trung diém ctia DE va CH L DE, do d6 ta suy ra A CDE can tai C, hay la CE = CD.

Bai 121. Cho hinh vuéng ABCD. Tt diém M thudc dwong chéo BD ké ME | AB va MF L
AD. Chting minh rang;

a) CF =DE va CF L DE.

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

Giai:

a) Ttk gidc MEAF c6 A = E = F =90° nén MEAF 1 hinh chit nhat. Mt khac, da thdy A
MEB vuong can tai E.
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" Do d6 AF = EM = EB= DF = AE.
Tt d6 ta c6 ADAE = ACDF (c-g-c).

A K E B
— CF=DE va FCD = EDA. ¥
Vi FCD + CFD =90°nén EDA + CFD =90°. - 1,
Hay CF L DE. M
b) Chitng minh twong tir nhw trén, ta co:
AABF = ACBE, suy ra BF L CE.
* Ta chitng minh CM L EF: D C

Gia stt FM ct BC tai J; CM cit EF, AB Ian lwot tai I, K. Ta c6 MJC =90°.
Dé thay BEM]J la hinh vudng nén MJ =FA va CJ = EA.

Suy ra ACIM = AEAF (c-g-c)=> JCM = AEF.
Vi JCM + EKI =90° nén AEF + EKI =90°, hay KIE =90°.

Xét tam giac EFC c6 ED L FC, FB L CE, CM L EF, do d¢6 ED, FB, CM la ba duong cao trong
tam giac EFC. Vay ED, FB, CM do6ng qui.

Bai 122. Cho tit gidc ABCD c6 ADC + BCD = 90° va AD = BC. Goi M, N, P, Q Ian luot 13
trung diém ctia AB, AC, CD, BD. Chting minh rang t& giac MNPQ 1a hinh vuong.
Loi giai:
M B
“'
e

A

D P

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

Lap luan twong tu, ta c6 PQ = % BC, MQ = % AD, NP = % AD.
Theo gia thiét, AD = BC suy ra MN = QP = MQ = NP. Vay MNPQ 14 hinh thoi (1).
Mat khac ta co:

—  —

DPQ = DCB, NPC = ADC (géc dong vi). theo gia thiét DCB + ADC =90°, suy ra
[i:’\Q + NPC = 90° . Do vay ta duoc goc @\N =90° ().

Tt (1) va (2) cho ta MNPQ Ia hinh vuong.

Bai 123. Cho tam giac ABC. Phia ngoai tam giac ABC dyng hinh vuéng BCGF, ACHI va
tam gidc ABC’ vudng can tai C'. Goi O, A’, B’ lan luot la trung diém cua AB, BG, AH.
Chttng minh r?mg:

LIEN HE TAI LIEU WORD TOAN ZALO: 039.373.2038 TAI LIEU TOAN HQOC



Website:tailieumontoan.com

" a) AG=BH
b) AG L BH
c) Tam giac OA’B” vudng can
Loi giai:
a) Xét hai tam gidc BCH va GCA c¢:
BC = GC (hai canh ctia hinh vuong BCGF).
BCH = GCA (Vi cing bang gdc
ACB + 90°).
CH = CA (hai canh trong hinh vudng
ACHI).
Suy ra hai tam gidc BCH va GCA bang nhau
(c-g-0).
Vay AG =BH.
b) Goi K 1a giao diém cua BH va AH,
CKH = AKB (géc d6i dinh) (1).
Theo chiing minh trén: CHK = CAG (2) (vi
hai tam giac BCH va GCA béng nhau).
Mt khac: CHK + CKH = 90° (3).
Tix (1), (2), (3) suy ra: CAG + AKB = 90°.
Vay AG_LBH.
c) Trong tam gidc ABG, OA’ la duong trung

binh, do d6 OA’ // AG va OA’ = %AG (1).

Trong tam gidc ABH, OB’ la duong trung binh, do d6 OB’ // BH va OB’ = %BH (2).

Theo hai cau trén, AG = BH va AG L BH, két hop vdi (1) va (2) suy ra OA’ = OB’ va OA’ L
OB'. Vay tam giac OA’B’ vudng can tai O.

Bai 124. Cho hinh cht nhat ABCD ¢6 AB =2BC. Goi E, F Ian luot la trung diém ctaa AB,
CD. H, K Ian luot la trung diém cua DE, HF; I la trung di€ém cta BF va Q la giao di€ém cta
CH va EK.

a) Chttng minh CH | EK tai Q. D F

b) Chiing minh QI = IE =IC =1B.
Giai: J
a) Goi ] 1a trung diém HD. N 0 |
Ta c6 JK // DF nén JK L EF.
FK_LDE (vi ADFE la hinh vudng)
K 1a truc tam tam gidc EFJ

Suy ra EK_LF], ma FJ // CH nén EK L CH.
b)

Dé thdy BCFE 1a hinh vuéong, I 1a trung diém ctia FB nén I 1a trung diém cta BC
Theo trén, tam giac CQE vudng tai Q.tit d6 suy ra QI =1E =I1C =1B.

A E
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Bai 125. Cho hinh thang vuéng ABCD (A = D=90%) (AB < CD). V& BE vuéng géc CD tai
E. trén tia d6i cua tia BA 1ay diém M sao cho BM = CD. Goi N la giao diém ctia AE va BD,

K 1a trung diém ctia EM. V& Al vudng géc ME tai I. Chting minh rang NK // AM va BID -
90°.

Giai:
Trong tam giac AEM, NK la duong trung binh, do A B M
do NK // AM.
Dé thay t gidc ABED la hinh chit nhat, do d6 N 1a
trung diém ctia AE va BD va AE = BD.
Tam giac IAE vuong tai I, c6 IN la duong trung N
tuyén, do dé:
IN=NA =NE=NB=ND.
Tam giac IBD c¢6 IN la trung tuyén thdéa man IN = IB
=1D, do d6 BID la tam gidc vudng tai I. D = C

Bai 126. Cho tam giac ABC. Phia ngoai tam gidc ABC dung hinh vuong ACPG, ABDE. Goi
H, K, L, M, N Ian luot la trung diém caa BE, BC, CG, AB, AC. Chiing minh r:?mg
a) AKNL = AHMK
b) HK L KL
Loi giai:

a)
* Trong tam giac ABE, HM la duong trung binh, do d6 HM // EA va HM = % EA (1).

Trong tam giac ABC, KN la duong G

trung binh, do d6 KN = % AB (2).

Mat khac, vi ABDE la hinh vudng nén
EA = AB. K&t hop (1) va (2) suy ra HM
=KN.

* Lap luan tuong ty, ta co MK = %AC =

EAG = NL.
2

*Taco HM // EA =HM _LAB, suy ra
HMK =90° + BMK (3).

Chting minh tuong tir, LNK = 90° + CNK (4).

Vi MK // AC nén BMK = BAC (géc dong vi).

ViNK // ABnén CNK = CAB (gbc dong vi).

Tir d6 suy ra BMK = CNK . Két hop (3) va (4), ta duoc HMK = LNK .
* Xét hai tam giac KNL va HMK co:

KN = HM, HMK = LNK, NL = MK.
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Suy ra hai tam gidc KNL va HMK béng nhau (c-g-c) (Chting minh xong).

Bai 127. Cho tam gidc ABC nhon ¢ A=45°, duong cao AH. Goi D la diém d6i xting ctuia
H qua AB, E la diém ddi xting ctia H qua AC, K 1a giao diém cua DB va EC.

a) Ching minh tt gidac ADKE la hinh vuong.

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

D
a) Vi tam giac ABC nhon nén H thudc canh BC. B
Vi D va E lan luot la diém d6i xtiing ctia H qua AB,
AC nén ta co: K
BAH =BAD; CAH=CAE.
Do d6 : DAE =2(BAH + CAH | = 2BAC = 90",
Mit khic ADB = AHB =90°, AEC = AHC =90°.
Tt giac ADKE co ba goc vuong nén ADKE la hinh A C
chir nhat.
Lai c6 AD = AE = AH.
Vay ADKE 1a hinh vuong. E

b) Vi ADKE la hinh vudng nén AK la duwong phan giac cua goc BAC.
A, H, K thang hanh khi va chi khi AH la duong phén giéc goc BAC, hay DAH =EAH.

—

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

Nhu vay A, H, K thang hang khi AH 1a dwong phan giac goc BAC, hay tam gidc ABC can
tai A.

Bai 128. Cho tam gidc ABC, M la trung di€ém ctia AC. Phia ngoai tam giac ABC dung hinh
vuong BCKL, ABDE. Lay diém Q trén tia d6i ctia tia MB sao cho MB = MQ. Chitng minh:
a) DL =BQ.

b) DL LBM E

Loi giai:
a) Ta chttng minh hai tam giac DBL va BAQ bang
nhau.
Dé dang nhan thay M 1a trung diém cta QB, vi M
la trung diém AC suy ra t& giac ABCQ 1a hinh
binh hanh.
BD =BA (vi ABDE la hinh vudng).
BL = AQ (cting bang canh BC).
Ta co:
DBL + ABC + 2.90°= 360° => DBL + ABC = 180°.

Lai c6 ABCQ 13 hinh binh hanh ném BAQ + ABC = 180°.
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Ttr day suy ra DBL = I§0\\Q
Vay hai tam gidc DBL va BAQ bang nhau (c-g-c), tit d6 suy ra DL = BQ.
b) Theo trén ta c6 DLB = QBC (5). Goi I 1a giao diém ctia BQ va DL.
Ta c6 IBL + QBC = 180° - LBC = 90°(6)
Tt (5) va (6) suy ra IBL + ILB = 90°. Vay BIL =90° (chttng minh xong).
Bai 129. Cho hinh vuéng ABCD. Goi E, F lan luot trén canh AB, AD sao cho AE = DF.
Chting minh rang DE = CF va DE L CF.
Loi giai:

Goi I la giao diém ctia DE va CF.
Xét hai tam giac ADE va DCF co:
AD =DC (vi ABCD la hinh vuong).
EAD = FDC = 90" F
AE = DF (theo gia thiét)
Vay hai tam gidc ADE va DCF bang nhau, khi d4 ta co: I
DE = CF va ADE = DCF.

Mit khac DCF + DFC = 90°, suy ra

ADE + DFC = 90° = DIF = 90°. Vay DE L CF |

4

Bai 130. Cho hinh vudéng ABCD. Goi M, N Ian luwot la trung diém caa AB, BC.
a) Chtrng minh rang CM =DN va CM 1 DN.
b) Vé AH 1 DN tai H, AH cat CD tai P. Chitng minh rang P
la trung diém ctia CD
c¢) CM cat DN tai I. Chiing minh rang Al = AB.

Loi giai:
a) D& dang nhan thay hai tam giac BCM va CDN bang nhau
(c-g-c), suy raCM =DN va BCM = CDN.
Mit khac: CND + CDN = 90°, suy ra BCM + CND = 90°.
Vay CM 1 DN.
b) AP // MC suy ra APD = DCM (déng vi) D P c
suy ra DAP = BCM (cung phu véi goc APD )-

A M B

Do d6 hai tam giac ADP va CBM béng nhau (g-c-g) = DP = BM = %AB.
Vi P thudc doan CD, do vay P 1a trung diém ctia CD.
c) Trong tam giac CDL, PH // CI va P la trung diém ctia CD, suy ra H la trung diém cua DL
Tam giac ADI ¢6 AH la dwong cao va la trung tuyén, suy ra tam gidc ADI can tai A. Vay
Al= AD = AB (chttng minh xong).
Bai 131. Cho hinh vuong ABCD. Tl diém M tuy y trén canh BC, vé duong thang cat canh
CD tai K sao cho AMB=AMK, AH L MK tai H. Chting minh ring
a) AAMH = AAMB
b) KAM = 45°

Loi giai:
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a) Ta co:
BAM + BMA = 90°

HAM + HMA = 90° = BAM = HAM A o+

BAM = HMA M
Hai tam gidc AMH va AMB cé:

ITm:m,AMChung, HAM=B/Ar/I,dodé H
AAMH = AAMB (g-c-g)
b) Xét hai tam giac ADK va AHK Ian lwgt vudng tai D

va H, c6 canh huyén AK chung, dong thoi AH = AD (vi 5 ul
ciing bang AB). Vay
AADK = AAHK = DAK = HAK.

KAM = HAK + HAM = %(I—TAT) + HAB) = %ﬁ) = 45° (chéing minh xong).

Bai 132. Cho hinh vuong ABCD, E thudc canh AB. Phan giac CDE c4t BC tai K. Trén tai
ddi ctia tia AB, 1dy diém F sao cho AF = CK. Chting minh rang
a) Tam gidc DEF can
b) AE + CK=DE

Loi giai:
a) Ttr gia thiét dé dang thay dwoc hai tam F
giac ADF va CDK bang nhau (c-g-c).
Suy ra ADF = CDK = EDK .
Tt d6 ta co: 'K
KDF = ADF + KDA = CDK + KDA = 90°
(1)
AFD + ADF = 90° = AFD + KDE =90°
(2).

y 1
w

1>
-

Tt (1) va (2), EFD = EDF (vi ciing phu D c
v6i goc EDK).

Vay tam gidc DEF can tai E.

b) AE + CK = AE + AF = EF (F nam trén tia d&i tia AB nén A nam gifta EF)

Theo cau trén thi EF = ED. Vay AE + CK = DE.

Bai 133. Cho hinh vuoéng ABCD, E thudc AB, F thudc AD sao cho AE =DF. Goi M, N lan

lwot 12 trung diém cta EF, CE. Chttng minh rang MN L DE va MN = %DE.

Loi giai:
Theo chiing minh bai 90. Thi ta c6 DE = CF va A E B
DE L CF (1). / L]
Trong tam giac EFC, MN la duong trung binh nén M l

MN // CF va MN = %CF 2). I N
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1

" T (1) va (2) suy ra MN // DE va MN = > DE.

y
" (CM xong).

Bai 134. Cho hinh vudng ABCD. M6t goc vuong XAy quay xung quanh dinh A thdéa man
Ax cdt canh BC tai M, Ay cit CD tai N. Phan gidc xAy cit CD tai P. Chting minh rang khi
xAy quay quanh dinh A thi chu vi tam giac CMP bing 2AB.

Loi giai:
Ta c6: MAB = NAD (vi cung phu véi
goc WT))
Tt d6 dé thdy AABM = AADN (g-c-g).
Suy ra AM = AN va BM = BN.
Vi AM = AN va AP la duong phan giac
goc MAN nén M va N déi xtng nhau
qua AP, tir d6 PM =PN.
D\ié7m M thudc canh BC nén diém N N -
nam trén tia d6i cua tia DC va P nam y / 5 5 C

A B

trén canh CD.
Goi T la chu vi tam giac PCM, ta co:
T=CP+PM+MC=CP+PN+MC=CN+MC=CD+DN +MC

=CD +BM + MC=CD +BC=2AB.
Vay khi XAy quay quanh dinh A thi chu vi tam gidc CMP khong d6i bang 2AB.
Bai 135. Cho hinh binh hanh ABCD. Bén ngoai hinh binh hanh dng cac hinh vudng
ABEF, BCGH, CDIJ, ADKL. Goi M, N, P, Q lan luot la tdm ctia 4 hinh vuéng dé. Chiing
minh rdng MNPQ 1a hinh vudng.

Bai giai:
H G
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" D3 dang nhén thdy CP =BM = AM = DP va CN=BN = AQ=DQ (1)
Trong binh hanh ABCD, dit BAD = BCD = x

Ta c4: PCN = PCD + DCB + BCN = 45° + x + 45° = x+90°.
Chttng minh twong tu, ta duoc:

—

PCN = MBN = MAQ = PDQ = X + 90° (2).
Tt (1) va (2) ta c6: APCN = AMBN = AMAQ = APDQ
Suy ra PN =MN =MQ =PQ, hay tit gidc MNPQ la hinh thoi.

" (BMN = AMQ
Lai co: -

BMQ + AMQ = 90°

Vay MNPQ la hinh vuong.
Bai 136. Cho tam giac ABC vudng tai A. V€ cac hinh vudéng ABDE, BCFG sao cho C, D ¢

cung mot phia cua canh AB; A, G 6 cung mot phia cua canh BC. Chitng minh AG =CD va
AG_LCD.

— BMN + BMQ =90° = NMQ =90°.

Loi giai:
Vi A va G nam cuing phia so véi duwong thang
BC, CBA nhon nén tia BA nim trong géc CBG B D

Tuong tu tia BC ndm trong goc ABD.

Ta c6 ABG = DBC (cung phu véi goc ABC )-
Xét hai tam gidc ABG va DBC c¢:

AB =DB, ABG = [ﬁ, BG =BC, suy ra hai tam
giac ABG va DBC bang nhau (c-g-c).

Do d6, AG =CD va BGA = BCD.

Puong thang GA cat BC tai I, cat CD tai H. Ta
6:BIG = HIC (g6c d6i dinh)

BGI + BIG = 90°.

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

Do d6 GHC = 90°.

Tom lai ta co: AG=CD va AG LCD.

Bai 137. Cho tam giac ABC, bén ngoai tam giac ABC dung cac hinh vuéong ABMN va
BCQP. Goi D, E, G, H lan luot 1a trung diém cta AC, BN, MP, BQ. Chttng minh:

a) AP=CM va AP 1L CM

b) T giac DEGH la hinh vudng

Loi giai:
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a) Chttng minh AP=CM va AP 1L CM

Ta chitng minh tam gidc ABP va MBC bang nhau. That vay:

AB =MB (ABMN la hinh vuéng), ABP = MBC = ABC +90°, BP = BC (BCQP 1a hinh
vuong).

Vay AABP = AMBC (c-g-c). Suy ra AP = CM va BAP = BMC.

Goi I la giao diém cua AP va CM, K la giao di€ém cta AB va CM.

Hai tam giac BMK va IAK c¢: M=A (vi BAP = BMC ), goc K d6i dinh. Vi tong ba goc
trong mot tam gidc cling bang 180°, do d6 KIA = KBM = 90°.

Vay AP=CMva AP LCM.

b) Chirng minh t& giac DEGH 1a hinh vuong.

Vi ABMN va BCQP 14 hinh vuéng, do d6 E la H Ian lugt la trung diém ctia AM va CP.

EG la duong trung binh trong tam giac MAP, suy ra EG // AP va EG = %AP (1).

1 1 1
Tuwong tw, DH // AP, DH = EAP’ ED // CM, ED = > CM, GH//CM vaED = > CM.
Két hop két qua ¢ cau a), suy ra DEGH la hinh vuong.
Bai 138. Cho hinh vuong ABCD. L4y diém E tuy y trén canh BC. K¢ tia Ax | AF; tia Ax cat
duong thang CD tai G. Goi H 1a dinh tht
tw ctia hinh binh hanh EAGH va O 1a giao A

diém cua hai duwong chéo.
a) Chtmg minh AAEG vudng can. S
b) Chting minh D, O, B thang hang. T
c) M, N Ian luot la trung diém cua GH,

EH, AM, AN cat GE Ian luot tai Q, R. qua

Q va R ké cac duong vuong goc voi GE,

ching cit AG va AE Tan lwot tai T va S. R
Chiing minh t¢ giac TSRQ la hinh vudng.
d) AO cat CD ¢ I. Chitng minh chu vi

AEIC bang 2AB. G
Loi giai:
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a) Ta co BAE = DAG (cung phu véi goc DAE )-

Hai ABAE va ADAG c6 BAE = DAG : BA = DA; EBA = GDA = 90°.
Do d6: ABAE = ADAG (g-c-g)= AE = AG.

Vi EAG =90° nén AEAG vudng can tai A.

b) Tam gidc BOE c6 BOE + OBE + OEB =180°.

OBE = OEA = 45° = BOE + AEB = 90°(1)

Tam gidc GOD c6 GOD + OGD = 45° (vi GDO =135°)= GOD + AGD = 90° 0’ @)
Lai ¢6 AEB = AGD (vi ABAE = ADAG), két hop (1) va (2) suy ra BOE = DOG.

Vi G, O, E thang hang nén hai gdc BOE DOG déi dinh. Vay B, O, D thang hang.
c) Ta c6 Q, R Ian lwgt 1a trong tam hai tam giac AGH va AEH.

1 1 ~
Do do6 QO = §GO = EEO =RO. Tt d6 de dang suy ra GQ = QR =RE (3).

A GQT vudng can tai Q nén QT = GQ; twong tw, RS = RE (4).
(3), (4) suy ra QT = RS. Mat khac QT // RS (cung vudng goc GE).
Nhu vay t gidc TSRQ cé: TQ =QR =RS, TQ // RS, (3 =90°. Do d6 TSRQ 14 hinh vuéng.
d) Vi O la trung diém GE va IO L GE nén tam giac IGE can tai = IE = IG.
Goilla chu vi tam gidc EIC.
1=IE+IC+CE=IG+IC+CE=GC+CE=GD +DC + CE.
Mit khac, do ABAE = ADAG nén GD =EB. Tt do:
1=BE + CE + DC=BC + DC =2AB.
Bai 139. Cho hinh binh hanh ABCD. O phia ngoai hinh binh hanh, vé cdc hinh vudng
ABEF va ADGH.
a) Chiing minh AC =FH va AC_LFH.
b) Goi O la tam d6i xting ctia hinh vuéng ADGH. Chiing minh OF 1L OC va BH L CE.
c) Chttng minh AECG E
vuong can.
Loi giai: K
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a) Hai tam gidc ADC va HAF co:

AD =HA; ADC = HAF (ciing bu1 véi géc BAD ); DC = AF (ciing bing AB).
Do dé: AADC = AHAF, suy ra AC = HF va DAC = AHF (1).

Goi I la giao diém cua AC va HF. Ta co:

DAC + HAI + HAD =180° = DAC + HAI = 90° (2).

(1), 2)= AHF + HAI =90° = HIA =90°. vay AC L HF.

b) OAF = OAH + HAF = 45° + HAF = 45° + CAD = ODC.
Hai tam giac OAF va ODC co:

OA =0D; OAF =0DC; AF = DC (cuing bang AB).

Suy ra AOAF = AODC = AOF=DOC.

—

COF = COA + AOF = COA + DOC = DOA = 90° =FO L OC.
BAH = BAD + 90°; EBC =360° — (900 + ABC) =270° ~ ABC =90° + BAD

Suy ra BAH = EBC. Tu d¢ dé dang chiing minh dwgc ABAH = AEBC.

Goi K 1a giao diém cua BH va CE.

ABAH = AEBC = ABH =BEK.

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

Vay OF L OC va BH_L CE.

c) Dé thdy t gidc BCGH la hinh binh hanh, do d6 CG // BH va CG = BH.

Theo chting minh trén thi BH L CE va BH = CE (vi ABAH = AEBC).

Tt d6 suy ra CG = CE va CG L CE, hay A ECG vudng can tai C.

Bai 140. Cho hinh vudéng ABCD. Lay diém M tuy y trén canh BC. Tt M, vé mot duwong

théng cit canh CD tai K sao cho: A/l\/I\B = m( . Chttng minh m/l =45°,
Loi giai:

MA la phan gidc goc BMK nén MA 1a truc d6i xting

ctia hai duwong thang MK va MB.

Goi I la diém d06i xting ctia K qua MA, suy ra I thudc

duong thang BC. A B

Ta c6 Al= AK, AB = AD.

Hai tam giac vudng ABI va ADK c6 hai canh bang

nhau nén AAB| = AADK.

Tir d6 ta c6 IAB = KAD. M

— e~ _—

IAK = IAB + BAK = KAD + BAK =90°. Vay ta c¢:
MAK = % IAK =45°.

Bai 141. a) Cho hinh vuéng ABCD. Trén tia d6i cua tia D K ¢
CB lay diém M, trén tia d6i cta tia DC 1y diém N sao

cho DN = BM. V& tia Al sao cho NAI =45° (I € NM). Goi O 14 trung diém ctia AC. Ching
minh B, O, D, I théng hang.
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b) Cho hinh vudng ABCD. Liy diém E bt ki trén canh AB. Tia phan giéc cia CDE cét
canh BC tai K. Chtrng minh rang AE + KC = DE.

Loi giai: A B
a) Xét hai tam gidc ABM va ADN co:
AB = AD; )
ABM = AND =90’
BM = DN (gia thiét).
Suy ra AABM = AADN (c-g-c) = AN D

—_— —_— C
= AM va BAM =DAN .
MAN = MAD + DAN = MAD + BAM = 90" |
Nhu vay tam giac MAN vudng can tai M

A.

1
Do d6 Al la duong cao va trung tuyén trong tam giac MAN. Ta dwgc Al = > MN.

1
Trong tam gidc MCN vudng tai C, CI la trung tuyén, do dé CI = > MN.

Ttr d6 ta co tam giac IAC can tai L.

Vi O 1a trung diém AC nén IO L AC. Mat khéc DB vudng goc AC tai O.

Vay bon diém I, O, D, B thang hang.

b) Goi F 1a diém d6i xting ctia E qua duong thang DK. Vi DK la dwong phan giac goc

CDE nén DK la truc d6i xttng ctia hai duong thang DE va DC, do d6 F thudc duong
thang CD.

Ta ¢6 DE = DF. A E B
Goi I 1a hinh chiéu ctia E 1én CD, AEID la hinh ch
nhat nén AE = DI.

Vay ta s€ chitng minh CK =1F.

CDK + DFE =90°, IEF + IFE = 90° K
— CDK = IEF.

Xét hai tam giac vuong CDK va IEF, co:
CD=1IE, CDK = IEF.

Do d6 ta suy ra duoc ACDK = AIEF (g-c-g) D
Vay: AE + KC=DI + IF = DF = DE. I C
Bai 142.

a) Cho hinh vudng ABCD c6 canh bang 1. Goi M va N 1a hai diém Ian lwot trén cac canh

AB, AD sao cho chu vi A AMN bing 2. Chting minh MCN = 45°.
b) Cho hinh vudéng ABCD c6 canh béng 1. Goi M, N Ian luot 1a hai diém trén cac canh AB,

AD sao cho MCN = 45°. Chttng minh A AMN ¢6 chu vi bang 2.
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2 o
3 AB. Chting minh MC la phan giac ctia goc BMN.

Loi giai:
a) Theo gia thiét:
2 =AM+ AN + MN = (AB - BM) + (AD — DN) +MN =2 — (BM
+DN) + MN
Suy ra MN =BM + DN.
Trén tia d6i cta tia DN 1dy diém I thoa man DI = BM.
Hai tam giac vudéng CBM va CDI bang nhau vi cé:
CB =CD, CBM =CDI =90"; BM = DL
Suy ra CM =CIva BCM =DCI.

— — e~ e~

MCIl=MCD + DCl=MCD +BCM=90°.

Theo trén ta c6 MN = BM + DN = 1D + DN = IN.

Xét hai tam giac CMN va CIN co: CM = CL; MN =IN; CN
chung.

Suy ra ACMN = ACIN = MCN = ICN.

Ma MCN + ICN =MCI =90°. vay MCN =45°,
b) Gia st MCN = 45°. Chting minh chu vi tam giac AMN bing
2.

Puong thing qua C, vudng goc véi CM cat AD tai L. Vi

MCN =45" nén ICN = MCN =45,

BCM = DIC (cuing phu véi MCD)

BC=DC.

Do d6 hai tam giac vudng BCM va DCI bang nhau. Suy ra CM =
CL

Tw d6 ta chiing minh dugc AMCN = AICN (c-g-¢).

— MN =NL

Ttr day, twong ti nhw trén ta chitng minh duoc tam giac AMN
c6 chu vi bang 2

c) Duong thang qua C, vudng goc véi CN, cat AM tai K.
BCK = DCN (vi cuing phu véi goc NCB)

Do d6 dé dang chiing minh dwoc hai tam gidc vudng A

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

BCK va DCN bang nhau (g-c-g).
Suy ra CK = CN va BK =DN.
MK = MB + BK

1 1 5 N
=MB+DN=—AB+ —AB=—AB.
2 3 6

Theo dinh 1i Pitago:

A M B
N
-
D C
I
A
N
3
D
I
B
-
C
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4AB* AB®* 5AB
MN = VAM? + AN’ :\/ + _2 . Ta dwgc MK = MN.
9 4 6

Tt d6 suy ra CKM =CNM (c-c-c).
Vay CMK =CMN, hay MC la phan gidc goc BMN .
Bai 143. O phia trong hinh vuéng ABCD, vé A ADE can & E c6 goc ddy bang 15°.
a) Chtiing minh A BEC déu.
b) O phia ngoai hinh vuéng ABCD, vé A ADF déu. Chitng minh A, E, F théng hang.

Loi giai:
a) BAE =90° - DAE =75°; A B
Tuwong tw, CDE =75°.
D3 thdy AABE = ADCE (c-g-c) K
Suy ra EB =EC.
Bén trong tam gidc ABE, dung tam giac déu AEK.
BAK = BAE - KAE =75° - 60° =15°.
Do d6 AAKB = AAED (c-g-c)
A ABK can tai K, c6 géc ddy bang 15°, suy ra:
AKB =150°. EKB =360" - (60° +150°) =150°.
A ABK va A EBK 6 AK = EK; AKB = EKB =150°,
BK chung.

Suy ra AABK = AEBK (c-g-c)= EB = AB.
Vay ta c6 EB = EC = BC, nén A BCE déu.

b) Tam gidc ADF can tai D nén AFD =15°.
DEF =180° —(E/\DF+ E/FB)=1800 ~(60° +75° +15°) =30°

D C

DEF + DEA =30° +150° =180°. Véy A, E, F théng
hang.

Bai 144. Cho hinh vudng ABCD, lay diém M trén BD. Vé ME | AB tai E va MF L AD taiF.
Chitng minh rang:
a) CF =DE; CF L DE
A E B

b) CM =EF; CM L EF a
c) BF =CE; BF L CE
d) CM, BF, DE dong quy

Loi giai
a) Chtrng minh CF = DE; CF L DE

Ta c6 AEMF 12 hinh chit nhat (vi A = E = £ =90°) T

= AE =MF.

Miit khac FMD = ABD = 45 (so le trong), suy ra MF = DF.

Tl d6 ta suy ra hai tam gidc AED va DFC bang nhau (c-g-c). p C
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" Do d6 CF=DE va ADE = DCF.
Goi I 1a giao diém cua CF va DE, ta co:
{ﬁ) + DCF = 90°
ADE = DCF
b) Chiing minh CM =EF; CM L EF
MF = FD

MFC = FDE (v‘lI\ﬁ+IT:\D:F/D\E+W:\D:90°):>AMFC=AFDE:> CM = EF.
FC = DE

o {@:EET(
Lai co:

= IFD + ADE = 90° = FID = 90°. Vay CF L DE.

— FCK + DEK = 90° = EKJ = 90°.

e

DEK + EFC = 90°

Vay CM =EF; CM 1 EF.

c) BF =CE; BF LCE

Ta dé dang chiing minh AABF = ABCE, suy ra BF = CE va

ABF + BEC = ECF + BEC = 90°, suy ra BF = CE va BF L CE.

d) Theo két qua ba cau trén thi CM, FB, ED la ba duong cao trong tam giac CEF. Theo tinh
chat ba duong cao trong mot tam giac dong quy, ta suy ra CM, BF, DE dong quy.

Bai 145. Cho hinh vuoéng ABCD, 1dy cac diém E, F, K Ian lugt trén canh AB, AD, DC sao
cho: AE = AF =DK.

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

b) Chitng minh EHC =90°.

c) Cho AB =3, AE =2. Goi I 1a trung diém FK, O la trung diém EC. Chitng minh chu vi

. 1
AHIO bing E(\/5 ++10 +13).
Loi giai:

a) Chiing minh AK | BF tai giao diém H. A E B
Ta c6 AABF = ADAK (c-g-c)

Suy ra ABF = DAK (1).

Mit khac DAK + BAH =90° (2)
(1), (2) = ABF+BAH =90°.
Vay AK_LBF . O
b) Chitng minh EHC =90°. F
Dé thdy BEKC 1a hinh chit nhat, O 1a trung diém cta

EC ciing la trung diém cta BK. I
ABHK vudng tai H c¢6 HO la duong trung tuyén nén
HO = OB = OK. D K C
Suy ra HO = OC = OE. Ma OH la trung tuyén trong

AHEC nén ta dugc AHEC vudng tai H. Vay EHC = 90°.
c) Cho AB=3, AE=2.
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" Theo trén ta c6 HO = %BK= % VBE® + EK? =%\/1+ =%\/E.
HI 1a duong trung tuyén trong tam giac vudng HFK
Do d6: HI = %FK=% JFD? + DK? =%\/1+ =%\/§.

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

Ol = %BF= % VAB? + AF? =%\/9+ =%J1_3.

Vay chu vi tam giac OIH b:?mg: OI+OH+HI-= %(\/g + \/E + \/ﬁ) .

Bai 146. Cho doan thang AG va diém D nam gifta A va G. Trén cling nita mat phang bo
AG vé cac hinh vuong ABCD, DEFG. Goi M, N lan lwgt 1a trung diém ctia AG, EC. Goi [, K
lan luot 1a tam doi xting cua cac hinh vuéng ABCD, DEFG.

a) Chiing minh AE = CG va AE L CG tai H.

b) Chttng minh IMKN Ia hinh vuong.

c) Chttng minh B, H, F thang hang.

d) Goi T 1a giao diém ctia BF va EG. Chiing minh rdng d6 dai TM khong d6i khi D di dong
trén doan thang AG cd dinh.

Loi giai:
E F
T
N
H
B c ]
I
A G
D M

a) Ta c6: AD = CD, DE = DG, suy ra: AADE = ACDG (c-g-c)= AE = CG.

AED =CGD, ECH=GCD = AED + ECH=CGD + GCD =90° = EHG =90°.
Vay AE=CG va AELCG.

b) Chttng minh IMKN Ia hinh vuong.

1
IN la duong trung binh trong tam gidc ADE, IN = > AE vaIN// AE.

1
KM la duong trung binh trong tam giac AGE, suy ra KM = > AEvaKM // AE.
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1
Tt désuy raIN=KM = EAE vaIN//KM // AE.
Tuwong tw, IM, KN Ian lwot la dueong trung binh trong hai tam giac ACG va ECG.
1
Nén IM =KN = ECG valM // KN // CG.

Lai c6 AE =CG va AE L CG. Tt d6 ta duwgc IMKN la hinh vudng.

¢) Chitng minh B, H, F thang hang.

Tam giac HAC vuodng tai H, ¢6 HI la trung tuyén nén HI =IA =IC

Suy ra HI = 1B =ID. Ma HI la trung tuyén cuia A HBD, do d6 A HBD vudng tai H.
Tuong tw, HK = KE = KG = KD = KF, suy ra A HDF vuong tai H.

Nhu vay ta ¢6 BH L DH va FH L DH. Vay B, H, F thang hang.

d) ADB = AGE = 45° = BD // GE.
K Ia trung diém ctaa DF nén KT la duwong trung binh trong tam gidc BDF, hay T la trung
diém cta BF.

Tt giac ABFG la hinh thang hai day AB va FG, c6 TM la duong trung binh. Nhu vay ta c6:
™ = AB +GF _ AD + DG :AG
2 2
Bai 147. Cho hinh vuéng ABCD. Goi E, F, G Ian luot la trung diém ctia AB, BC, DE. VE BT

1 EF tai T.
a) Chting minh A AGT céan.

(khong doi).

b) Chitng minh CE L GT.

c) Goi M la giao diém ctia CE va DF. Chiing minh AM = AB.

Loi giai:

a) A BEF can tai B nén BT 1a phan gidc goc ABC, A __E B
do vay BT di qua D.

ATED vudng tai T ¢6 TG la trung tuyén nén TG = T

1

—DE.

2 G

A AED vudng tai A c6 AG la trung tuyén nén AG = F
Lok, M

2

Vay AG =TG, hay A AGT can tai G.

b) Goi K 1a trung diém ctia CD, ta ¢6 AEKD la hinh

ch nhat nén G la trung diém cua AK.
Dé thay tit gidc AECK 1a hinh binh hanh. Ta ¢6 CE //
AG (1)

AADGCgmtaiG:@:ngree.mmﬁ\ezngﬁ
:@:/ﬁ+m/\E:2(A/LY3+T/D\G)=2Aﬁ=900

= AGLGT (2).
(1) va (2) suy ra CE L GT.
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c) Goi N 1a giao diém cua AK va DM, ta c6 AK // CE va K la trung diém cua DC nén N 1a
trung diém ctia DM.

Dé thay ABCE = A CDF (c-g-c)= BCE =CDF.

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

Theo trén, AK // CE hay AN // CE, suy ra AN L DF.

Trong tam gidc ADM, N la trung di€ém DM va AN L DM nén A ADM can tai A.
Vay ta c6 AM = AD = AB.

Bai 148. Cho hinh vuong ABCD c6 giao diém ctia 2 duong chéo 1a O. Duong thang qua O
cit canh AD tai P, BC tai Q.

a) Chirng minh r?mg AP=CQ A M B
b) Vé Px L AC, Qy L BD; Px cat Qy tai M, Px cat OA tai E,
Qy cét OB tai F. Hoi tt gidc OFME la hinh gi? Vi sa0? E
c) Chttng minh rang M nam trén canh AB. P ‘ \
Loi giai: Q
a) Chiing minh AP = CQ. Ta c¢: '
OAP = OCQ = 45°
OA=0C = AOAP = AOCQ= AP =CQ. D C
AOP = COQ

b) Theo chitng minh trén, O la trung di€m cua PQ. Vi OF // PM (cung vuong goc véi AC)
suy ra OF la duwong trung binh trong tam giac PQM, do d¢6 F 1a trung diém caa MQ.

Vay M va Q d3i xtrng nhau qua duong thang BD. M4t khac, canh AB va canh AC d6i xting
nhau qua dwong thang BD va Q thudc canh AC, suy ra M thudc canh AB.

Bai 149.** Cho tam gidc ABC c6 3 goc nhon. Phia ngoai tam giac ABC dung cac hinh
vuong ABED, BCGF, ACHI ¢6 tam lan luot la C’, A’, B’. Ching minh:

a) AA’, BB, CC’ la 3 canh ctia mot tam gidc.

b) Tam gidc ABC va tam gidc A’B’C’ c6 cung trong tam.

¢) Goi Oy, Oz, Os, Os Jan luot la trung diém caa B'C’, AC, AA’, AB. Chiing minh r:?mg te
giac 01020304 la hinh vudng.
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Giai:
a) Ching minh AA’, BB’, CC’ 1a 3 canh ctia mot tam giac.
* Ta chitng minh: AF = EC va AF 1 EC, BH=CD va BH L CD.
ABH = EBC =90°+ ABC = AABF=AEBC= AF=CE.
AF cit CE tai M, cit BC tai P. MCP + MPC = PAF + BPF = 90° = AF L CE.
Chiing minh twong ty, ta dugc AF =EC va AF L EC, BH =CD va BHLCD.
* Goi K la diém d06i xting ctia C qua A.
Ta c6: KAF + FAC =180°. Vi AF_LEC nén FAC + ECA = 90°. Suy ra:
KAF = 180°- (90° - ECA) = 90° + ECA=ECI.

Tl d6 suy ra hai tam giac KAF va ICE bang H
nhau(c-g-c) = KF =IE.

Mit khac AA’ va B'C’ Ian lugt la duong trung

binh trong hai tam giac KFC va EAL

AA’ = %KF B'C= %EL KF=1E = AA’ =

B’
B'C. D
Twong tw ta c6 BB’ = A’C/, CC' = A’B’. Vay A
AA’, BB, CC’ la d0 dai ba canh ctia tam giac R
ABC. ¢
b) Ching minh ABC va A’B’C’ ¢6 cung trong
tam. B C
* Chtmg minh KF 1 IE. Goi N, Q l4n luot 1a S
giao diém cua KF véi IE va CE.
A ORD TOA ALO: 039 038 A OA O
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NEC + NQE = MFQ + MQF = 90°. vay KF L IE.

* Goi S la trung diém cta BC = C'S= %DC, C'S//DCvaB’S= %BH, B’S // BH. Theo trén

ta co: DC=BH va DC LBH = AC'SB’ vudng can tai S.
Goi R 1a trung diém C'B'= SR LC'B’ vaSR = %C’B’.

Theo chiing minh trén, KF L EI suy ra AA’ L C'B’= SR // AA’, SR= %AA’.
Goi T la giao di€ém cua AS va A’'R. U, V Ian luot la trung diém caa AT va A'T.
Dé thay SRUV la hinh binh hanh, suy ra UT=ST, VT = RT. Nhuw vay: AT =
2ST, A’T = 2RT.

Vay T la trong tam ctia hai tam giac ABC va A’'B'C’.

¢) Chttng minh 01020:0s 1a hinh vudng.

Ta c6 0205 //CA’, 0205 = %CA’Vé 004 // BA’, OsO4=%BA’.

ViCA’=BA’ va CA’ L BA’= 0205 =030:sva 0205 1 Os04(¥).
Goi Bo la diém d6i xting ctia B qua Oz. Ta ¢c6 AB’CBo la hinh vudng.
Vi AA’ LB'C’ nén C'B’'C = A’AB’ (hai gbc

cung phu véi gécm )

CB'B,= C'B'C-45°

= NA'B' - 45°=A’AC.

Do vay AC'B’B, = AA’AC (c-g-c) =>C'Bo= D

A’C=BA’ (1) va C'B,B’=A'CA. B
Goi Bi 1a giao di€ém ctia C’'Bo va CA’ 1

— B'B,B, + A'CA =180° = B,B,C = 90° A O o,
C’Bo vudng goc CA’, suy ra C'Bo // BA'(2). E
Tt (1) va (2) suy ra C’'BA’Bo la hinh binh c
hanh, suy ra C'Ba=BA’ va C'Bo //BA’. Tir N

do dé dang chitng minh dugc O102 = O304
va 0102 // Os04(**).

Tir (*) va (**) ta dwoc 010:050: 12 hinh '\
vuong.

B1

Bai 150.* Cho tam giac ABC. Phia ngoai tam gidc ABC dung cac hinh vuong ABEF,
ACGH, AD 1 BC tai D.
a) Chting minh rang AD, BG, CE dong quy.
b) Goi M, N, P, Q Ian lwgt 1a trung diém caa FH, BF, BC, CH. Chtiing minh re‘”mg MNPQ la
hinh vudng.

Loi giai:
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a) Trén tia ddi cta tia AD 14y diém O sao cho AO =BC, OC cét BG tai K, cit CE tai L. Ta
chttng minh CE L OB va BG L OC.
ABC = Cﬁ?(cﬁngphuvéigéc B/ATD) — EBC = BAO.
T d6 suy ra AEBC = ABAO (c-g-c) = BEC = ABO.
Goi S 1a giao diém ctia EC va AB, ta <6 ABO + ESB = BEC + ESB = 90°.
Vay CE L OB.
Chttng minh teong tw, BG L OC. Nhu vay CE, BG va OD la ba duong cao trong tam gidc
OBC. Do d6 CE, BG va AC dong quy.
b) Chttng minh twong tw bai 87, ta dwgc FC = BH va FC L BH (1).
Ta c6 MQ va NP lan luot la dwong trung binh trong tam giac FHC va FBC, do do:

1

MQ = ~FC, MQ//FC (2)
] — MQ = NP

NP = EFC, NP // FC
. Suy ra MNPQ la hinh binh hanh. Q
Lai c6 PQ //BH va PQ = %BH. Két hop E
v6i (1) va (2), ta duoc PQ = MQ va PQ
1 MQ. K
Vay MNPQ la hinh vuong. D
Bai 151.* Cho tam gidc ABC. Phia ngoai 15
tam gidc ABC dung cdc hinh vudng
BCDE, ACFG, ABKH r6i vé tiép cac
hinh binh hanh BEQK, CDPF. Chiing H —G
minh rang tam giac APQ vudng can. —-

‘e a2s A
e -' P
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" Xét hai tam gidc ABC va BQK
Ta c: AB=BK; KQ=BE=AB, BKQ = ABC (ciing bing 180° — KBE)

— AABC = ABKQ = BQ=AC=AG va KBQ = CAB= ABQ = BAG

Suy ra BQ//AG (hai géc so le trong bang nhau). Vay AQBG la hinh binh hanh.

Ta c6 AQ =BG va AQ//BG

Chttng minh teong ti, AHCP la hinh binh hanh, suy ra AP = CH va AP // CH.

Mat khéc, ta chiing minh duwoc AABG = AAHC | tir d6 suy ra BG = CH va BG L CH.

Do d6 AP = AQ va AP L AQ suy ra tam gidc APQ vudng can tai A.

Bai 152.* Cho hinh vuong ABCD, bén trong ta dung tam giac FAB can tai F c6 FAB =15°;
E 1a 1 di€m nam ngoai hinh vudng sao cho EBC = ECB = 60°. Chting minh rang;

a) Tam giac FCD déu
b) A, F, E thang hang.
Loi giai:
A B
5 F
|
E
D C

Dé dang nhan thay hai tam gidc DAF va CBF bang nhau (c-g-c), suy ra DF = CF, hay tam
giac CDF can tai F.

Dung tam giac déu AFI bén trong hinh vuéng ABCD.

DAI = 90°- (15° +60°) = 15° = FAB.

Hai tam giac DAI va FAB c6:
DA = AB
AID = FAB = 15° = ADAI = ABAF = AID = AFB = 150°.
Al = AF

Do d6 ta chimg minh dugc ADAI = AFDI (c-g-c)=> FD=AD =CD.
Vay tam giac CDF la tam giac déu.

b) Chiing minh A, E, F thang hang

Tam gi4c FCB cén tai C, do d6 FCB = 180° — 2FBC = 180° —2.75° = 30°.
Suy ra FCE = FCB + BCE = 30° + 60° = 90°.

Dé dang chiing minh dwoc tam gidc CEF vudng can tai C.

AFD + DFE = AFI + IFD +DFC + CFE = 60° + 15° + 60° + 45° = 180°.
Vay A, F, E thang hang.
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CHUONG II PA GIAC, DIEN TICH PA GIAC
A.LY THUYET:
1. Da giac 16i 1a da giac ludn nam trong nita mit phang cé bo 1a dwong thiang chira bat ki
canh nao cta da giac.
2. Pa giac déu 1a da gidc c6 tat ca cac canh bang nhau va cac goc & dinh bang nhau.
3. Cho da gidc n canh, s6 duong chéo xuat phat tit mot dinh la n — 3 va s6 tam giac duoc
tao thanh lan -2 ; tdng s6 do cac goc cta da giac la (n —2)180° ; tong s6 dwong chéo la
n(n-3)
2
4. Dién tich da gidc co cac tinh chat sau:
- Hai tam giac bang nhau thi dién tich ctia chting bang nhau.
- Néu mot da giac duoc chia thanh nhitng da giac khong c6 diém chung thi dién tich cta
né bang tong dién tich nhitng da giac do.
- Néu chon hinh vudng c6 canh b:?mg 1lcm, 1dm, 1m, ... lam don vi do dién tich thi don vi
dién tich twong tng la 1cm? 1dm? 1m?,....
5) Dién tich cua da gidc ABCDE thuong duwoc ki hiéu la Sascoe
6) Cong thitc tinh dién tich hinh ch nhat (c6 2 kich thwdc a, b) la:

S=ab
7) Cong thitc tinh dién tich hinh vudng (c6 d6 dai canh: a) la:
S=a?

8) Cong thtrc tinh dién tich tam gidc vudng (2 canh goc vuodng: a, b) la:
S= 1 ab
2
9) Cong thitc tinh dién tich tam gidc (canh ddy: a va chiéu cao twong ting: h) la:
1
=—ah
2
10) Cong thtrc tinh dién tich hinh thang (2 day: a, b va chiéu cao: h) la:
1
S=—(a+b).h
>(a+b)
11) Cong thtrc tinh dién tich hinh binh hanh (c6 d¢ dai canh a va chiéu cao twong ting hi
hay c6 d¢ dai canh b va chiéu cao tuong ting h) la:
S=ahi=b.h:

12) Coéng thirc tinh dién tich hinh thoi hay t gidc c6 hai dwong chéo vudng goc (cd do dai
hai duong chéo di, do) la:

S= 1 di.d2
2

B. BAI TAP:
Bai 153. Cho tam gidc ABC, trén canh BC lay diém M A
Spev _ BM
Spev CM
Loi giai:
Dung AH 1 BC, H thu¢c BC.

bat ky. Chitng minh:

Ta co: Sasm =%AH.BM, SACM=%AH.CM.
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Bai 154. Cho tam giac ABC c6 trung tuyén AM, trong tam G.
Chting minh rang Sasc = 6Ssvic

Loi giai:
Dung AH 1 BC (H thudc BC) va BK L AM (K thudc AM). A
Ta co:
1AH BC 1 BK.AM
Sasc _ ' _9 Spswm _2 ' :AM:3-
Swem  LAHBM  Saaw lpkem CM G
2 2 K
Tte d6 suy ra S, = 6S;,; -
B H M ¢

Bai 155. Cho tam gidc ABC. Trén BC 14y diém M bat ky. Trén doan thang AM 1dy mot

diém D bét ky. Chiing minh ~seo. = BM
ACD CM
Loi giai:

Dung AH, DK vudng goc véi BC (H, K thuoc BC).
Ta co: A

1
S 2PHBM gy
S Lancm M

2

1 DK.BM
Spewm _2 _ BM . =
Soem EDK.CM CM B H K M C

2
— Spem _ Spewm _ BM .

SACM SDCM CM
S S BM | _
Nhu vay ta c§: 224 = DBV — . Ap dung ty 18 thtrc: a_t_a-c¢ suy ra:
Sicu  Soey CM b d b—d

Saem _ Spem _ Saem ~ Spem _ Saep _ BM .
Sacm Soem Sacm ~Soem Saco CM

Bai 156. Cho hinh binh hanh ABCD. Lay M tuy y trén canh DC. Goi O 1a giao diém cua
AM va BD
a) Chting minh rang Sasco = 2Sumas
b) Chiing minh ra‘ving SaBo = Smop + Semc
Loi giai:
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a) Dung DH, MK vudng goc véi AB (H, K thudc AB). B

Tt giac DMKH c6 HK // DM, DH // MK,
H =90°. Do &6 DMKH la hinh chit nhat, suy ra DH =
MK.

1 H
Speco = DH.AB, S =§MK.AB. M
Tte d6 suy ra S,gep = 2S5 -
b) Vi M thudc canh CD nén O thudc canh AM va BD.
Theo cau a) ta co:
Swas = Seco = Sago T Seom = Seem + Seom +Smop = Saso = Secm T Swiop -
Bai 157. Cho hinh binh hanh ABCD. Lay diém M trén BC va diém N trén AB sao cho AM =
CN. Chitng minh rang Spam = Spen |, tir d6 suy ra: dinh D ctia hinh binh hanh cach déu hai

A D

duong thang AM, CN.
Loi giai:
Dung MH vuong goc AD tai H, NK vuong
gbc voi CD tai K. B M

MH la duong cao cta hinh binh hanh ABCD
tng vdi canh AD, suy ra: Sasco = MH.AD.
Lap luan twong tu, Sasco = NK.CD.

Do d6 MH.AD = NK.CD (1)

Mat khac, Spam= %MH.AD, Spen = %

NK.CD. (2) A \O/D H
Ttr (1), (2) suy ra Spam = Spcn.

Goi hi, h2 [an luot la khoang cach tix D dén
AM, CN. Ta co:

Spam = %hl.AM, Spen = %hz.CN. Vi Spam = Spen va AM = CN nén suy ra hi = ho.

Bai 158. Cho tam gidc ABC, trén cac canh AB, AC Ian lwot 1y cac diém M, N. Chiing minh
Saun — AMLAN
S;e ABAC

Loi giai: A
Chttng minh twong tw bai tap 105, ta dwoc:
Suav  AM - S..y AN

= va = .
Syae  AB Sgae AC
Suy ra: M N

Sww Sow _AM AN _ S, _AMAN

Swas Seac AB AC ~S,,. ABAC

B C
Bai 159. Cho tt gidc ABCD. Goi M, N, P, Q Ian luot
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///
y
4 Loi giai:

la trung diém cac canh AB, BC, CD, DA. Chttng minh re‘ving: SamnN = %SABC} SmNPQ = %SABCD

* Chttng minh Samn = %SABC
M la trung di€m AB suy ra Snam = %SNAB M
N la trung diém BC nén Snas =%SCAB. A
Ttr d6 suy ra Samn = i Sasc
y 7 Sve Q

* Chting minh Swmneq = % SaBcp D

Ta c6: Smnra = Sascp — (Sama + Semn + Scnpe + Spro).
Theo bai tap 110, thi ta cé:

SAMQ — SBMN = SCNP = SDPQ = E. Suy ra

SABD SBAC SCBD SDAC

1

Smnrq = Sasep — %(SABD + Seac + Scap + Spac) = Sascp — 2 Sascp = —Sasep

Vay Swneg = %SABCD

Bai 160. Cho tt gidc ABCD ¢ giao diém hai duwong chéo 1a O. Chitng minh rang néu
Soms = Seoc = Scop thi ABCD 1a hinh binh hanh. B

Xét hai tam giac OAB va AOBC.

C6 chung duwong cao ha tit B .Goi hi la d¢ dai cua
duwong cao nay.

Khi do SOAB=% hi.AO va SOBC=% hi.OC Ad »D

Ma Soas=Sosc < %hl.AO =% hi.OCs 0A=0C

Suy ra O 1a trung diém AC B

Xét hai tam giac Scop va A Scos c
C6 chung dwong cao ha ttt C.Goi h2 1a d6 dai cta

dwongcao nay. O

Khi dé scon=%hz.03 = %hz.OD = OB =0D

Suy ra O la trung diém BD

Tt giac ABCD c6 hai duong chéo cat nhau tai trung diém ~ A® D
moi dwong nén ti gidc nay 1a hinh binh hanh

Bai 161. Cho hinh chit nhat ABCD c6 AB=8cm, BC=6cm va hai duong chéo cit nhau tai O.
Qua B ké duong thang a vudng gdc vé6i BD, a cat DC kéo dai tai E.
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/ S
a) Tinh ti s6 dién tich: —2&
DBE
b) Ké dwong cao CF ctia tam gidc BCE. Chttng minh
AC.EF =EB.CF.

a) Ta co CBE =CDB (cung phu véi gécCTB\D ). F
BCD = ECB =90°. Do 6 ACEB ~ ACBD

2
Suyra:E=B—C:>EC=BC §=g( m)
BC CD CD

ED EC+CD 9
2

b) Ta co: CEF=ACB (cung phu véi gécC/l-D\B)vé CFE = ABC =90°.

Do d6: ACEF ~ AACB = EF_CE = AC.EF=CE.CB (1).
CB AC

9
_EC__EC 2 9 _ Sex EC_0
+

Mt khac, dé thay: ABCF ~ ABEC = % = E—g CB.CE=CF.BE (2).

(1), (2) suy ra: AC.EF = EB.CF.
Bai 162.* Chiing minh rang tong cac khoang cach tir mot diém bat ki trong tam giac déu
dén cac canh khong phu thudc vao vi tri cua diém ay.

Giai:
Gia st tam giac ABC déu va M 1a mot di€m bén trong tam giac.
Goi a la canh cua tam giac déu; hi, he, hs [an luot la
khoang cach tit M dén cac canh BC, CA, AB.

Ta co: Smsc = 1hl.a, Smca = lhz.a, Smas = 1hs.a.
2 2 2
Do d6: Sasc = %a(}u + he + hs).

Mat khac Sasc = %a.h, véi h 1a chiéu cao ctia tam giac
déu ABC. Twr d0 ta co:
%a(hl +h2+hs)= %a.h = hi+h2+hs=h (khong

d6i).
Vay khoang cach tir mot diém bat ki trong tam giac déu dén cac canh khong phu thudc
vao vi tri cua di€ém dy.
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Bai 163.* Cho tam giac ABC c¢6 M la trung diém BC. Lay diém O sao cho B, C cung phia so
v6ibo AO. Goi B’, M/, C’ lan luot 1a hinh chiéu cua B, M, C 1én duong théng OA. Chung
minh rf;'mg Soas + Soac = 2Soam

(M6 rong: Xét truong hop diém O sao cho B, C khac phia véi bd AO. Ching minh rang
2Soam = |Soac — Soasl).

Loi giai:
Ta c6 BB’ // CC’ // MM’ (vi cung vuong goc voi OA)
BCC’B’ 1a hinh thang véi hai day BB va CC’ va MM’ 1a duong trung binh ctia hinh thang.
Ta c6 2MM’ =BB’ + CC'(1)

B’
Soas = %BB'.OA, Soac = %CC'.OA A M

Soas + Soac = %( BB’ +CC").0A (2)

Soam = %MM'.OA (3)

(1), (2), (3) suy ra Soas + Soac = 2S0am

* M6 rong truong hop B va C ndm khéc phia so
véi duong thang OA.

Gia stt BB’>CC'. Goi D 1a giao diém caa CM’ véi
duong thang B'B.

MM’ // BB’, M la trung diém BC nén MM’ la
duwong trung binh trong tam giac BCD, suy ra M’
la trung diém ctia CD.

Dé dang chiing minh dugc AM’B’'D = AM’C’C
(g-c-g), suy ra CC’ =B’D.

Vi M/, B’ thudc duong thang AO nén D nam trén
tia B'B. Mt khac B'D = CC’<B’B, do d6 D thuoc
doan B’B.

MM’ = %BD = %(BB’ -CCO)=> %MM’.OA = %.%(BB’ - CC)OA

Hay 250am = Soas — Soac.

Trueong hop CC’> BB’ chitng minh tuong tw.
Bai 164.* Cho t¢ gidc ABCD. Kéo dai AB mot doan BM = AB, kéo dai BC mot doan CN =
BC, kéo dai CD mot doan DP = CD va kéo dai DA mot doan AQ = DA. Chitng minh r:?mg
SmnreQ = 5Sascp

Loi giai:
* Ta chitng minh Smsc = Sasc. That vay:
Dung MK, AH vuong goc véi BC (K, H
thudc dwong thang BC). Vi B la trung
diém cuia AM, ta chiing minh dwoc hai
tam giac AHB va MKB béng nhau (g-c-
g), suy ra MK = AH. Ttr do:
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Smpc =%MK.BC =%AH.BC = SaBC
* Mat khéc, vi C la trung diém ctia BN nén Swsn = 2Smsc = 2Sasc.
Chiing minh twong tu, ta duoc:
Smen = 25aBc , Sner = 2Ssep, Sppg = 25¢pa, Soam = 2SpaB
* Smnr = Sascp + SmN + Snep + Sppg + Soam
= Sascp + 2(Sasc + Seep + Scpa +Spas)
= Sascp + 2(Sasc + Scoa + Seep +Spas)
= Sascp + 2(Sascp + Sascp)

= 5S5aBcD
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HINH HOC - HOCKI 2

Chuong 3. DINH LY THALES TRONG TAM GIAC.
TAM GIAC PONG DANG
Bai 1,2. DINH LY THALES TRONG TAM GIAC.
PINH LY PAO, HE QUA CUA PINH LY THALES

A. CHUAN KIEN THUC
1) Poan thang ti 1é

a) Tiso cta hai doan thang
Ti s6 ctia hai doan thang AB va CD, ky hiéu D’ la ti s6 d¢ dai cua chung theo cuing mot

don vi do.
Chu y: Ti s6 cua hai doan théng khong phu thudc vao cac chon don vi do.
b) Poan thang ti 1é
Hai doan théng AB va CD goi la ti 1€ voi hai doan théng A'B'va C'D' néu c6 ti 1é thirc:

AB  A'B . AB _CD
_— a =
cD _CD' Y A~ D

c¢) Mot sd tinh chat cua ti 18 thixc

nA8 _AB . Apc'D'=a'BCD
CD C'D'

AB _A'B' AB+A'B' AB-A'B'

ii)

CD C'D' CD+C'D' CD-C'D'
AB+CD A'B'+C'D'

“oe AB A'B' CD - Cle

_=—:>

m)CD CD' AB_ A'B'
CD+AB C'D'+A'B'

d) Piém chia mot doan thﬁng theo mot ti s6 cho trudc
* Cho doan thr?mg AB. M6t diém C thudc doan thr?mg AB (hodc thudc duong thr?mg AB)

CA_a
CB b

? S a 4 14
dwoc goi la chia doan thang AB theo ti s0 —, néu co6
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a b
* Néu C chia AB theo ti sO E # 0 thi C chia BA theo ti s6 1a g

* Néu C chia AB theo ti s& % =1< AC=CB

2) Dinh ly thales (Talet) trong tam giac

a) Dinh ly Talet thuan
Néu mot duong thang song song véi mot canh ctia tam giac va cat hai canh con lai thi né
dinh ra trén hai canh d6 nhitng doan thang tuong tng ti 1&.

Vi du 1. Cho hinh vé

A (AB' _AC'
//A\\\\ AB  AC
S c B'C' || BC _ |AB'_AC
B C Ta co B'e AB;C'e AC B'B C'C
AB _ AC

BB C'C

b) Dinh ly Talet dao
Néu mot duwong thfmg cit hai canh ctia mot tam giac va dinh ra trén hai canh d6 nhitng
doan thang twong tng ti 1é thi duong thang d6 song song véi canh con lai ctia tam gidc.
Vidu 2.

B'e AB;C'e AC

AB' AC' AB AC = B'C' /| BC
= hay = hay....

B'B C'C BB C'C

¢ Hé qua cua dinh ly Talet
Néu mot duwong théng cit hai canh ctia mét tam giac va song song voi canh con lai thi né

tao thanh mot tam gidc mdi c6 ba canh twong ting ti 1€ vdi ba canh cuia tam gidc da cho.

AB'_AC' BC
AB~ AC  BC

A B'C' /| BC =
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Cha y: Hé qua trén van ding cho truong hop duong thang song song véi mot canh va cat
phan kéo dai cta hai canh con lai.

AB' _AC' _BC

CﬁB’ BC' ||BC=>"—=""=
AB AC BC

AN

Vi du 4. Cho tam gidc ABC vudng tai A, MN//BC (M € AB;N € AC), AB=9cm; AM =

3cm; AN =4cm. Tinh d6 dai cac doan thr?mg NC, MN, BC

Bai giai

MB = AB - AM = 6cm. Vi MN//BC
nén theo hé qua dinh li Talet ta co

AM_AN =AM AN AM _AN
AB AC AB_AM AC_AN _ MB NC

Suy ra NC =8cm

4

NC

=3
%

N |-

Xét tam gidc vuong AMN c6 goc A bang 1 vuodng, ta c6
MN?=AM? + AN? =25

MN =5cm

Vi MN//BC nén theo hé qua dinh li Talet ta co

AM _MN _3_5
AB BC 9 BC

B. LUYEN KI NANG GIAI BAI TAP

—— Suy ra BC=15cm

Bai 1. Cho tam giac ABC, M la mét diém bat ki trén BC. Céc duwong song song vdi AM vé

1 _1 .1
AM BN CP

tr B va C cat AC, AB tai N va P. Chtzng minh
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Bai giai

Ap dung hé qua ctia dinh 1i Talet cho tam gidc BNC

] ]
va tam giac CPB, ta co 1
AM _MC . . AM_BM
BN c8 Y cp BC @ *
o AM AM _MC+BM _,
+ = =
2y (+@)taduoc ™ ep CB
111 ; | .
BN CP AM '

Bai 2. Cho hinh thang ABCD (AB// CD), M la trung diém cta CD. Goi I la giao diém cta
AM va BD, K 1a giao diém BM va AC.
a) Chtng minh IK//AB
b) Puong thang IK cit AD, BC theo l4an luot E, F. Chting minh EI = IK = KF
Bai giai
a) Theo giai thiét AB//CD nén theo dinh ly Talet ta cd
IM DM KM MC
A AB KB AB
Ma CM = DM nén

M _KM 1k 17a8
1A KB
(theo dinh 1i Talet dao)

b) Theo chitng minh cau a ta c6 IE//CD

El  AE BF KF:> El KF
DM ~AD BC MC DM MC

Ma DM =MC= |IE =KF

Chiing minh twong tu IK = KF

Vay IE =1K =KF

Bai 3. Cho tam gidc ABC va trung tuyén AD. Mot duwong thang bat ky song song véi AD
cit canh BC, duong théng CA, AB Ian luot tai E, N, M.
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Chitng minh ﬂ ﬂ
AD AD

Bai giai

Trong tam giac ADC c¢6 EN//AD

EN _EC
Nén —
AD CD
Trong tam gidc BME c6 AD//ME
5n EM _ BE
AD BD B

Ma BD = DC (AM la trung tuyén)

EN EM CE BE
AD AD CD CD

_CE+BE EC+BD+DE _2BD
CD CD CD
Bai 4. Cho hinh binh hanh ABCD. M6t duong thang bat ky qua A cat doan BD, duong

Do dé6

=2(viBD=CD)

thang CD va BC lan luot tai E, F va G. Chting minh rang

a) AE%2 =EF.EG
1 1 1
b)—+——=
AF AG AE
c) Khi duong thang qua A thay déi thi tich BK.DG c§ gid tri khon ddi
Bai giai
A B
F
B C G
EF ED
a) Ta c6 DF//AB. Theo hé qua cua dinh li Talet ta c E = E (1)
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Lai c6 AD//BG nén —o = (2
ai co nén EB EG (2)

To (1) va () ta 6 2F = AE
u (1) va (2) ta co EA EG

— AE’ =EF.EG

b) Déng thitc phai chu inh t d "£+£—1
) Dang thitc phai chitng minh twong dwong voi AF | AG

AE_BE _AE_DE _ AE_DE_ AE_BE
“EFED “AF DB AG EB AG DB

AE AE BE DE BD
AF AG DB BD BD

b L1 1
Y'AF AG AE
) D3t AB=a, AD =b thi

Do dé6

do AB/CFnen = =S8 (1) AD/BGnen SE = @
° A T BG @ wneETee @

) DF b ,

Nhan (1) va (2) vé theo vé ta duoc Y = G = DF.CG =ab khong dai

Bai 5. Cho tam gidc ABC. V6i G 1a trong tam. Mot duong thang bat ki qua G cat canh AB,
AC Ian lwot taiM, N

Chu nhA—C —AB
e MM AN T AM
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Goi Al la trung tuyén cua tam giac ABC, vé BD//MN, CE//MM (D, E € AG).
Ta c6 BD//CE
xét AIBD va AICE ¢6

A

= I, (d6i dinh)
BI =IC (Al la trung tuyén)
DBI = ECI (so 1é trong)

Do &6 AIBD =AICE (c.g.c)
nén BD = CE, DI =1E

_AD
Trong tam gidc AMG c6 MG//BD nén —— AM - AG —— (hé qua dinh li Talet)
T t ANG c6 NG//EC _AD hé dinh li Talet
rong tam giac co nén —— M AG — (hé qua i Talet)
AB AC AD+AE AlI-DI+AlI+IE 2Al
Do do + = = = =3
AM AN AG AG 2 Al
3
2
Vi DI =IE (cmt); GA=§ Al (G 1a trong tam)
s, AC, AB _
Vay
AN AM
Bai 6. Cho hinh thang ABCD ¢6 hai day BC va AD (BC khac AD). Goi M, N Ian luwot la hai
, AM CN
diém trén canh AB, CD sao cho AB CD . Duong thang MN cat AC, BD twong tng tai

E va F. Vé MP//BD (P e AD)
a) Chig minh rang PN//AC
b) Chtng minh ME = NF

Bai giai
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a) Ta c6 MP//BD nén ﬁ = ﬂ (dinh 1i Talet)
AD AB
. AM ﬂ . AP CN
“AB CD M sy 5o
Suy ra PN//AC ( dinh li Talet)
b) T FN//BC ﬂ ﬂ 1
) Ta co nén BC _CD (1)
ME//BC nén JE _ AM
"N BC T AB
ME FN
Tw (1), (2) va (3) suy ra BC =E:> ME = FN

Bai 7. Cho tam gidc ABC. Ké duong thang song song v6i BC cat AB ¢ D va cat AC tai E.
Qua C ké Cx song song v6i AB, cat DE 6 G. Goi H 1a giao diém ctia AC va BG. Ké HI song
song véi AB ( S BC) . Chitng minh rang

a) AD.EG=BD.DE

b) HC? = HE.HA

1 1 1
C) = +
HI AB CG
Bai giai

a) Tt gidc DGCB c6 DG//BC; CG//DB nén ti gidc DGCB 1 hinh binh hanh
= BD=CG (1)

Trong tam gidc AD//CG nén

DE_DA Z\
EG 6C 0 ; )

LIEN HE TAI LIEU WORD TOAN ZALO: 039.373.2038 TAI LIEU TOAN HOC




Website:tailieumontoan.com

DE DA
EG BD

= DE.BD = DA.EG (dpcm)

Tt (1) va (2) suy ra —=

HE HG
b) Ta 6 BC//EG = —— =—— (dinh li Talet)

HC HB
Ta lai 6 AB//CG = 1C _ HG

HA HB
5 HE HC
YHC T HA

= HC2 = HAHE (dpcm)

HI IC
=>—=—
c) Ta co AB//TH B B C (dinh li Talet)  (3)

IH IB
>—=—
IH//CG CG _BC (dinh li Talet)  (4)

e n vt v duoe o I HL_ 1B IC _IB+IC
Ay G) (@) vetheovetaduoe = =T B = BC T BC | BC

oy M HL 11
Ve AB CG AB IH

(dpcm)

N A
Bai 8. Cho 3 tia Ox. Oy, Oz tao thanh XOy = yOz = 60°. Chting minh néu A, B, Cla 3

1 _1 1
BD OA OB

diém thang hang trén Ox, Oy, Oz thi ta c6

Bai giai
Qua B vé BD//Ox, DeOz. Va DE//Oz, E € Ox
Ta c6 tit gidc ODBE la hinh binh hanh ma OB 1a tia phan giac ctia géc AOC, nén ODBE la

hinh thoi.

Suy ra DB =BE

Tam gidc AOC c6 BD//OA nén —— CB — (hé qua dinh li Talet)
OA AC
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_AB

T AOC c6 EB//OC
am giadc co EB// nén —— 0 C A C

(hé qua dinh li Talet)

BD BE CB+AB

Do d6 =1
OA oC  AC

H E-l‘ﬂ_l i BD =BE t

ay OA " OC Vi = BE (cmt)

NE 1 1 N 1

““BD OA OB

X

Bai 9. Cho hinh thang ABCD (AB//CD). Goi O 1a giao diém ctuia 2 duong chéo. Qua O ta ké

mot duong thang song song véi CD cat BC tai M.

Chiing minh —— = —=+ —
eI G\ T AB T €D
Bai giai
A B
(8] 1]
D [

T t ABC OM//AB :>O—M—M—C 1
rong tam giac co B BC (1)
T t DCB OM//DC :O—M—@ 2
rong tam giac co D BC (2)
.4 OM OM _MC BM _

°do 8 " CcD BC BC
B S S

Y'AB CD OM
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Bai 10. Cho tam giac ABC, G la trong tdm. Qua G ké duong thang song song véi AB né cat

. , BD EC
BC tai D, ké duwong thang song song v6i AC, n6 cat BC tai E. So sanh ti s6 BC E
Bai giai
Vi G la trong tam tam giac ABC nén ta A
AG 2
6 ==
AM 3
ap dung dinh li Talet vao tam giac MAB
voi DG//BA ta co
BD AG 2
_— - _ m E c
BM AM 3 B .
BD 2 BD 1
Suy ra - (1)

= Ha
2BM 23 " BC 3
ap dung dinh li Talet vao tam gidc MAC véi GE//AC ta co

EC AG 2 EC _2_1 EC_1
MC AM 3W™oMC 23 3 ™ pc 3 @
IR BD EC 1
u’()va()suyraBC BC 3

Bai 11. Hinh thang ABCD d4y nho CD. Qua D vé duong thang song song véi BC cat AC
tai M. Qua C vé duong thang AD cat AB tai F . Qua F lai ké duong thang song song AC cat
BC tai P. Chiing minh rang

a) MP//AB

b) Ba duong thiang MP, CF, BD dong qui.
Bai giai

CP AF
T t idc ABC c6 FP//AC = —=— 1
a) Trong tam giac co BP _ FB (1)
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Trong tam giac DMC c6 AK//DC D e

CM DC
>—=—
MA AK
Cac tiz giac AFCD; DCBK 1a cac

(2)

hinh binh hanh suy ra

AF=DC DC=KB;= FB=AK (3)
CP CM
Kéthop (1) 2) va(3)tacd —=——
op (1) (2) va (3) PB - MA
Ap dung dinh li dao Talet ta c6 MP//AB
b) Goi I la giao diém ctia BD va CF . Theo cau a ta ¢

CP_CM _DC_DC .DC_DI , o
PB.AM AK FB  FB IB

CP DI
Ratra — =— ttr &6 PI//DC (//AB
utra 518 u do PI//DC (//AB)

Theo a) ta cling c6 PM//AM. Theo tién dé Oclit vé duwong thang song song thi ba
diém P, I, M thang hang, néi cach khac, MP phai di qua giao diém I ctia BD va CF
Bai 12. Cho hinh vuéng ABCD. Trén canh AB 14y diém I. Goi E la giao diém caa DI va CB.

GoiJ la giao diém cuia AE va CI. Chiing minh
BJ vudng gbc DE.

Giai:

Trén tia d0i cta tia AB 1dy diém F sao cho AF
= BE. CF cit EA, ED Ian luot tai H, O, EA cit J
DF tai K.

Ta c6 AABE = ADAF (c-g-0) . A | B
— AFD = BEA (1), AE =DF (2),

Vi FAK = BAE va BAE + BEA =90° (3) K

(1), (3) suy ra AFD + FAK =90°, hay EA L
DF.

ADF = BAE = CDF = DAE, két hop v6i D C
(2), ta duoc:

ACDF = ADAE (c-g-c), suy ra DCF = ADE (4).
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Mat khac CDO + ADE =90° nén CDO + DCF = 90°, nhuwe vay ta c6 ED L CF.

Tt day suy ralla truc tam tam gidc CEF va H la trec tam tam giac DEF, suy ra CI_LEF,
DH_1EF=DH//CL

Theo dinh li Talet thi: EJ = El = B, do vay BJ // CH.
EH ED EC

Theo trén CH_LED, vay B] LED.
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Bai 3. TINH CHAT CUA PUONG PHAN GIAC TRONG TAM GIAC
A. CHUAN KIEN THUC

1) Dinhli

Trong tam gidc, dwong phan giac cia mot goc chia canh d6i dién thanh hai doan thang t

1& v6i 2 canh ké doan thang &y.

D AE la phan giac trong ctia géc A
EB AB
=>—=—
EC AC

Vi du: Cho tam gidc ABC, duwong phan giac ctia géc BAC cat canh BC tai D
 BD
a) Tinh ti so D_C biét AB =3cm; AC =5cm

b) Tinh d¢ dai DC, biét BD = 1,5cm
Bai giai:
a) AD la phan gidc caia BAC, ta c6
BD_AB_ 3 BD_3
DC AC 5 ' DC 5

b) £:§® DC :EBD
DC 5 3

hay DC = %1,5 =2,5cm

2) Lvuy

Dinh li van ding véi phan giac ctia goc ngoai ctia tam giac
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FB AB

AE 1a phan gidc ngoai cia g6c A =D ——=——
phan glacngoai cua s FC AC

B. LUYEN KI NANG GIAI BAI TAP
Bai 13. Cho tam giac ABC can ¢ A, phan giac trong BD, BC = 10cm, AB = 15cm.Tinh AD,
DC.
Bai giai:

A BD la phan giac trong ctia géc B nén

_DA_BA

DC BC
Theo tinh chat cua ti 1é thitc, ta co

c DA+DC _BA+BC _ AC _15+10
B DC BC DC 10

_10.AC _10.15
25 25

Taco DA+DC=AC = AD=AC-DC=15-6=9 (cm)

= DC

=6 (cm)

Bai 14. Cho tam giac ABC c¢6 BC = a, CA =b, AB = c. Phan giac trong ctia goc A cat BC tai
D, phan gidc ngoai goc A cit BC tai E. Tinh BD, DC, EB,EC theo a, b, c.
Bai giai:
Theo tinh chat duwong phan giac trong tam giac ABC ta ¢
BD AB BD+DC AB+AC

— : ’ A, ~ 2 ALY
DC_ AC DC AC (tinh chat day ti s6 bang nhau)
BC AB+AC BC.AC ab
= = = DC = =
DC AC AB+AC c+b
= BD=a—a—b=a(1—Lj
c+b b+c
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EC AC __EC-EB_AC-AB

= = =
EB AB EB AB
BC AC-AB
- =
EB AB
~ BC.AB ac
AC-AB b-c

EC=EB+BC=-C 13
b-c
:a(L+lj
b-c

Bai 15. Cho tam gidc ABC c6 3 phan giac trong AM, BN, CP cit nhau tai I. Chiing minh  a)

AP BM CN _
AP BC CA
Ml NI Pl
b) + + =
MA NB PC
Bai giai
a) Ta c6 AM la phan gidc cua goc A A
Theo tinh chat duong phan giac trong
tam gidc, ta co p "
MB AB
MC AC
Tuong tw d6i véi cac duong phan giac
M C

BN, CP ta co
NC BC PA CA
NA BA'PB CB
MB NC PA_AB BC CA_
°MC NA PB AC BA CB

sy AP BM CN _
AP BC CA

b) Goi a, b, c Ian lwot 1a d0 dai ctia cac canh BC, CA, AB
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Trong AABM thi BI 1a phan gidc tng véi canh AM nén

MI_BM _BM _ _MI__ BM__ M __BM
IA- BA ¢  MI+IA BM+c MA BM +c

Trong AACM thi CI la phan gidc ting v6i canh AM nén

(1)

MI_CM _CM_ MI__ CM__ MI_ CM
IA CA b MI+1A CM +b MA CM +b
Ma CM =BC —BM =a—BM . N& MI__a-BM 2
AL m PP mam BT MA T a—BM +b @)
o s ML BM__ a-BM _ BM+a-BM
osanh (1)va@taco =g T BM b BMtcta_BM +b
Ml a
:> =
MA a+b+c
Cht inh t tut ) NI = b
u’ngmm lxongu’aco BN a_|_b_|_c
Pl. ¢
CP a+b+c
MI NI PI a b c a+b+c
Suy ra + + = + + = =1
MA BN CP a+b+c a+b+c a+b+c a+b+c
M NI Pl

Va + + =1
Y 'MANB T PC
A\
Bai 16. Cho tam giac ABC, phan gidc trong AD. Phan giac gidc ADC cat AC tai F, phan

N
gidc ADB cat AB tai E. Chting minh rang

AF BE AB
Y AECF AC
b) AF.BE.CD = AE.BD.CF

ooooo
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a) Ap dung tinh chat duong phan giac A

ta co
BE_BD g ) F
AE AD
AF_AD
FC DC @)
B D C

Nhén (1) v6i (2) v€ theo vé ta dugc

AF BE _AD BD _BD

FC AE DC AD DC

BD AB
DC AC

Do AD la phan giac goc A nén——

V3 AF BE AB
Y AE'CF  AC
b) Nhan (1) vdi (2) vé theo vé ta duoc

AF BE _AD BD:>AF BE DC _AD BD DC _
FC AE DC AD FC AE BD DC AD BD

AF BE DC
Hay EcAE BD

Vay AF.BE.CD = AE.BD.CF

Bai 17. Cho tam giac ABC, phan gidc trong BD, CE. Chttng minh rang
a) Néu DE//BC thi tam giac ABC can tai A.
b) Néu tam giac ABC can tai A thi DE//BC.

Bai giai
) Gi DE//BC thi t E—ﬂ 1
a) Gia st itaco EB  DC (1)
AD AB
Mat khac, BD la phan gidc goc B nén ta c6 —— DC _ BC —— va CE la phan gidc goc C
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AE AC
néntaco —=

EB BC B

AC _AB
Suyra ——= = AC =AB

BC BC -
Nén AABC can tai A
b) Giasit AABC cantai A = AC = AB
Ta c6 BD la phan giac goc B

w8 2B e Catninas = 2
nén ta co DC BC va ap anglacgoc nén ta co —— EB BC

Mit khac AC = AB

S AE = E = DE//BC
WYIER T DC

AN
Bai 18. Cho hinh binh hanh ABCD (AB > AD,A> 900). Trén tia d6i cua tia CD 1ay di€m

E sao cho DBC = CBE . Puong thing BE cat duong thang AD tai M. Puong thang CM
cat AB tai F, BD tai K. Chiing minh rdng

a) CK? = KF.KM

1 1 1
b) = +
CK CF CM
o BF _BE
FA BD
Bai giai
o TacdBC/DM = = _ KB
KM KD
Tal FB//DC :i ﬁ
a a1 CO KC KD
FK KC
S — CK? = KF.KM
uy ra —— KC KM
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d) Ta c6 BC//DM

1t}

CK KB
== (1)
CM BD
Ta lai co FB//DC
CK KD
=>—=—== ()
CF BD

Lay (1) cong (2) v€ theo vé ta duoc
CK CK KD KB BD
CF CM BD BD BD
1 1 1

—+ =
CF CM CK

Vay

c) Tacé DBC =CBE suy ra BC 1a phan gidc goc B
CE _BE 3
DC BD ©)

Mt khc, ta c6 FB//CE =~ =
at khac, ta c6 CE_EC

Theo tinh chét phan giac ta c6 —

ApjpC =2 - M8
CD FC

Suy ra —— FA _ BF = CD.BF =FACE =~ BF CE (4)

CD CE FA CD

BF BE

Tt 3) va (4) suyra — = ——

() va(@)suyra - =20
Bai 19. Cho tam gidc ABC vuodng tai A (AB < AC), vé duong cao AH. Trén tia HC 14y

diém D sao cho HD = AH. Dudng thang vudng gdc véi BC tai D cat AC tai E. Goi M

. e : g : . .. BG HD
la trung diém caa BE, tia AM cat BC tai G. Chitng minh: = .
BC AH+HC
Giai:
BG  HD B
BC AH+HC H 5
BC _AH+HC HC
=1+— | D
BG HD HD M
A E C
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BC HC BC-BG HC GC HC
=—-1= = = = =
BG HD BG HD GB HD
Ta chttng minh: Ezg .Tacé: DE// AH = HC :A—C.
HD GB HD AE

Dung duong thang qua E v E vuong goc AH tai I, suy ra HIED la hinh chit nhat.
IE =HD = HA; IAE = HBA do d6 hai tam gidc vuong TEA va HBA bang nhau.
H AC A
—AE=AB = C_AC_ C.
HD AE AB
ViM la trung diém BE, tam gidc ABE can tai A nén AM la tia phéan giac goc BAC

hay G la chan duong phan giac trong goc BAC trong tam giac ABC. Ttx d6 ta co:
GC AC _ . HC AC AC GC , ,

—=——.Vay = = = = . Chttng minh xong!

GB AB HD AE AB GB

Bai 20. Cho tam giac ABC vudng tai A c6 AH la duwong cao (H thudc BC), N la trung
diém cua AB. Biét AB=6cm, AC=8cm.

a) Vé AK la tia phan giac ctia goc BAC (K thuoc BC). Tinh AK?

b) Goi E 1a hinh chiéu vudng géc cua H 1én AC va T la diém d6i xiing ctia N qua I
véilla giao diém cua CN va HE. Chiing minh tt gidc NETH la hinh binh hanh.
Giai:

a) Theo tinh chat chan duong phan giac trongta B

co:

KC AC 4 CK 4 H
_:—:—:—:—. K
KB AB 3 CB 7 N

Goi K’ 1a hinh chi€u vuong goc ctia K 1én AC,
suy ra KK’ // AB. Theo dinh li Talet ta co: I

' T
AB CB 77 [

Mat khac, tam gidc AKK” vudng can tai K’ nén:
AK = KK’ /2 = %\/i(cm) .

b) Ta chitng minh I 13 trung di€ém ctia HE.

_CI_IH
NA CN NB'
ViNA =NB nén IE =IH. Do d¢6 I 1a trung diém ctia HE.
Theo gia thiét thi I la trung di€m ctia NT.

Vi HE L AC nén HE // BA. Theo dinh 1i Talet ta c6:

Tt gidc NETH c6 hai dwong chéo NT va EH ¢6 chung trung diém I nén NETH la
hinh binh hanh.
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Bai 4,5, 6. TAM GIAC PONG DANG.
CAC TRUONG HOP PONG DANG CUA HAI TAM GIAC
(CANH - CANH - CANH, CANH - GOC - CANH, GOC - GOCQ)

A. CHUAN KIEN THUC

1) Dinh nghia
Hai tam giac goi 1a dong dang véi nhau néu chting c6 3 cip goc bang nhau d6i mot va 3
cap canh twong tng ti €.

Vidu1l. AABC va AA'B'C' 6
AAA AN A
A=A'B=BC=C'
AB BC CA

< AABC == AA'B'C'

A'B' B'C' C'A
o C4c goc bang nhau goi 1a cac goc tuong tng.
e C4c dinh cua cic goc bang nhau goi 1a cac dinh twong tng.
e Cac canh ddi dién véi géc bang nhau goi la cac canh tuong ting

e Khidung ky hiéu AABC == AABC thi phai ghi dung thi tw cap dinh twong tng

e Tiso chia hai canh twong ting k goi la ti s6 dong dang.
2) Tinh chat
a) Phan xa AABC -=AABC

b) Dai xting

AABC == AA'B'C"' theo ti s0 k thi AA'B'C"' == AABC theo ti s6

|~

¢) Bac cau

AABLC, = AAB,C,

AA,B,C, == AA;B;C4

= AAB,C; = AA;B;C,
Luu y. Néu AA B,C, va AA,B,C, dong dang theo tis6 k;, AA,B,C, vaAA;B;C;
dong dang theo ti s6 k,thi AAB,C;va AA;B;C; dong dang theo tis6 1a ik,

3) Dinhli
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Néu mot duwong thang cat hai canh ctia mot tam giac va song song vdi canh con lai thi noé

tao thanh mot tam gidc d6ng dang véi tam giac da cho.
Vidu 2.
A AABC ¢4 MN //BC (M € AB;N € AC)

/\ = AAMN <AABC
M N

YA c

Luu y. Dinh 1i trén cling ding trong truong hop duong thang a cat phan kéo dai hai canh

cua tam gidc va song song voi canh con lai.
Vidu 3.
AABC c6 MN //BC

/\ /\ — AAMN = AABC

4) Cac truong hgp dong dang ctia hai tam giac

a) Truong hop 1 A Xét AABC,AA'B'C":
Néu ba canh ctia tam \ . AB _ BC _ CA K
gidc ndy t 18 véi ba " . A'B" B'C' C'A’
canh cta tam giac kia “ c = AABC «» AA'B'C’
thi hai tam giac do 5 C a (c-c-0)
dong dang véi nhau. ka

b) Truong hop 2 A Xét AABC,AA'B'C":
Néu hai canh ctia tam \ L b AB _ CA =k
giac nay ti 16 v6i hai b . AB" C'A
canh ctia tam giac kia e c A= /2\'
va hai goc tao boi cac C — AABC == AA'B'C"
cdp canh do br?mg - (c-g-c)
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nhau thi hai tam giac
dé dong dang véi

nhau.

¢) Truong hop 3 Xét AABC,AA'B'C":

X
A
Néu hai gbc cua tam AA
. \ B=B'
gidc nay lan luot NN
bang hai goc ctia tam c A=A
gidc kia thi hai tam - = AABC == AA'B'C’
=

gidc d6 dong dang (8-8)

vOi nhau.

Vi du 4. Tim cac cdp tam giac dong dang trong cac tam giac dwdi day

A
D 8
N
7
F P
2
3
a4
- 5
¢ ;
E
B a4
1

Bai giai
Xét AABC va ADEF, ta ¢6
AB_2_1.AC_3_
DE 4 2'EF 6
AB AC BC
j— = = =
DE EF DF
Vay AABC == ADEF,
Vi du 5. Cho tam gidc ABC. Mot duong thang song song BC cat canh AB va AC tai D va E

sao cho DC? = BC.DE , Chting minh EéD = DI%C

Bai giai
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Ta co DC2 =BC.DE A

DC DE
> —=—
BC DC
Xét hai tam giac DEC va CDB c6 E
]
A A C
EDC = DCB (so le trong)
B
4y DC_DE
“BC DC

Nén ADEC ==A CDB

— ECD =DBC (hai gbc twong tng)

Bai 7. CAC TRUONG HOP PONG DANG CUA HAI TAM GIAC VUONG
A. CHUAN KIEN THUC

1) Céc truong hop dong dang dic biét ctia hai tam gidc vuéng

a) Truong hgp1 | B Xét AABC vudng tai
Tam giac vudng B’ A, AA'B'C' vudng tai
nay c6 1 géc nhon A’ co
bang géc nhon é B é\'
ctia tam gidc A o
Suy ra tir vuong kia. A : = IAA:BC': -
cac truong AA'B'C
hop dong (8-8)
dang cia b) Truong hop 2 B Xét AABC vudng tai
haitam | Fam gidc vudng B A, AA'B'C' vuédng tai
gidc nay co6 2 canh goc | kc . A’ co
vuong ti 1é voi 2 AB CA _ K
h 7 A Al BI - C 1 Al -
canh goéc vudng — > a0 o
cuia tam gidc A = AABC =
vuong kia. AA'B'C'
(cg-<)
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¢) Treong hop 3 B Xét AABC vuodng tai
Néu canh huyén o A, AA'B'C' vudng tai
va 1 canh goc ke @ c a Ao
vudng cua tam AB BC _
gidc vudng nay ti A e A o AB B'C'
Binh li 18 vGi canh huyén = AABC ==
va 1 canh goc AA'B'C’
vuong cua tam (ch-cgv)
gidc vuong kia thi
hai tam gidc
vuong do6 dong
dang.
2) Ap dung
a) Pinh li 1. Ti s6 hai duong cao trwong tng ctia 2 tam gidc dong dang bang ti s6 dong
dang.
AABC = AA'B'C'= AR = AB =k (klati s6 dong dang)
A'H' A'B’

b) Pinh li 2. Ti s8 cac dién tich ctia hai tam giac dong dang bang binh phwong ti s§

dong dang.

S
AABC == AA'B'C' = —2ABC_ _ 2 (513 dién tich k 14 ti s§ dong dang)
AA'B'C’

Vi du 6. Cho tam giac ABC vuodng tai A, ¢ AB = 6cm; BC = 10cm. Lay diém D trén AB

va E trén AC sao cho AE = 3cm; DE = 5cm. Chirg minh ADE = ACB

Bai giai
Xét hai tam giac vuéng ABC va AED S
TacoRE_S_1.DE_S5 1 6 c
"“AB 6 2'BC 10 2 0

AE DE 1 10

> — ==

AB BC 2 B

Suy ra A ABC == A AED
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Vay ADE = ACB
Vi du 7. Cho tam giac ABC vudng tai A, c6 AH la duong cao va AM la dwong trung
tuyén. Tinh dién tich tam gidc AHM va ti s6 dién tich tam giac AHM va ABC, biét BH =
4cm; CH = 6cm.
Bai giai
Ta c6 hai tam giac vudng HAB va HCA d6ng dang = HA = HB
HC HA
= AH? =BH.HC =16.4 =64 A
= AH =8cm

BM =CM =%BC =10cm

Suy ra HM =CH — MC =6cm . g

Nén S, =%AH.HM =24cm*; S, .. =%AH.BC =80cm?

S

A AHM
ay =
SABC

24_3
80 10

Vi du 8. Cho tam gidc ABC vuong tai A (AB <

AC). M la trung diém BC. Vé MD | AB tai D, ME B

1 AC tai E, AH L BC tai H. qua A ké duong thing

song song DH cat DE tai K. HK cat AC tai N. H

Chiing minh HN?= AN.CN. M
Giai:

MD 1 AB=MD // AC, do d6 D la trung diém K

AB. Tuong tu E la trung diém AC.

Ta c6 DE // BA. A N E

Hai tam giac BDH va DAK cé:

HBD = KDA (goc dong vi)

BD =DA

BDH = DAK

ABDH = ADAK (g-c-g)

= DH = AK=> ADHK la hinh binh hanh.

Ta c6 HK //DA=HN _LAC.
NA NH

ANAH ~ANHC = —=——
NH NC

< HN? =AN.AN.
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B. LUYEN KI NANG GIAI BAI TAP
A 0
Bai 21. Cho tam gidc ABC vudng can ¢c6 C =90". Tir C ké 1 tia vudng gdc voi trung tuyén
y : ~ 1 .. ~BD
AM cat AB o D. Hay tinh ti s6 m

Bai giai

Ké CH L AB tai H vi tam gidc ABC vudng can tai C nén duong cao CH dong thoi la
duong trung tuyén.

Goi G la giao diém AH va AM

Suy ra G la trong tdm tam gidc ABC = oM 2

CH L AD

T t iac ACD cé
rong tam giac co AG L CD

} = H1a tryc tdm tam giac ADC

Suy ra DG L AC
Talaicé BC L AC nén BC//DG

AG AD
Hay DG//BM = ——=—— (dinh li Talet)

MG BD
AG AD
M 2 =2 dodé 22 =2
aGM O ao BD
., BD_1
YDA 2

Bai 22. Cho tam giac ABC c6 phan giac trong AD. Chitng minh rang
AD? = AB.AC — BD.DC

Bai giai
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Trén tia AD 14y diém E sao cho AEB = ACB

Xét AABE va AADC c6 A = A, (vi AD Ia phan gic)

AEB = ACB
do d6 AABE c» AADC
AB AE
=>-—=—
AD AC

— AB.AC = AE.AD
— AB.AC = (AD + DE)AD
— AB.AC = AD? + AD.DE (1)

xét ABDE va AADC ¢4

AEB = ACB

A N

D, = D, (d6i dinh)
suy ra ABDE == AADC

_ 8D _DE _ AbAc-BDDC

AD DC

Tix (1) va (2) suy ra AD* = AB.AC — BD.DC

Bai 23. Cho tam giac ABC c¢6 ba géc nhon. Goi M la trung diém canh BC, N 1a trung diém
canh AC. Cac duong trung triec cua canh BC va AC ct nhau tai diém O. H 13 triee tAm va
G la trong tam.

a) Hai tam gidc ABH va MNO doéng dang?
b) Hai tam gidc AHG va MOG dong dang?

c) Ba diém H, G, O thang hang.

Bai giai

a) Ta c6 AH//OM; AB//MN; BH//ON nén

BAH = OMN;BAH = ONM

Do d6 AOMN «=AHAB

b) Xét hai tam giac OMG va HAG ta co6
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HAG = omg; M _ MG _1 g
AH AG 2

Nén AOMG = AHAG

c) Tt cAu b) suy ra Méo = AéH :

Ta co

MGO+ MGH = AGH + MGH =180°
suyraH, G, O théng hang A

Bai 24. Gia st AC 1a dwong chéo 16n ctia hinh binh hanh ABCD. Tir C ké cac duong thang
CE, CF Ian luot vudng géc véi AB, AD. Chting minh rang:
AB.AE + AD.AF = AC?

.....

V&BH_L AC(H € AC) £
Xét AHAB va AEAC c6

H=E=90°
A chung

Suy ra AHAB ==AEAC (g-g)

_, AB _AH L ABAE-AH.AC () *
AC ~ AE : 5 F

Xét AHBC va AFCA c6

H=F =90°

BCH = CAF (BC//AF)
Suy ra AHBC == AFCA (g-g)

:>£=H—C:> BC.AF =HC.AC (2)
AC AF

Ma AD =BC (vi ABCD Ia hinh binh hanh)
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Lay (1) cong (2) v€ theo vé ta duoc:
AH.AC+HC.AC=BC.AF + AB.AE
& AC(AH+HC) = BC.AF + AB.AE

< AC’=BC.AF + AB.AE (dpcm)
Bai 25. Cho tam giac ABC, diém M thudc canh CA. Vé MP song song v6i AB (P thudc CB)

va MN song song véi CB (N thudc AB). Biét Syayn = a®,s APMC = b?. Chting minh rang
2

Sasgc =(a+b)

Bai giai

Goi MA =x; MC =y (x, y >0)

Goi Spamn = S1:Sapmc = Sz

SaBNp = S3:Sxa8c =S
Ta c6 MN//BC
= AAMN ==AABC

S, (Amjz x )
=>—= = B
S AC X+Yy
Ta c6 MP//BA = ACMP == ACAB
2 2
:E:(Mcj [y
S AC X+Y

Do 6 Sﬁsz:( i H Y )
S X+Yy X+Y

S—(SI+SZ)_ 2Xy
S S (x+y)?

Ta ¢6 BNMP la hinh binh hanh S

Ta cod

1)

BNMP:283
22Xy
(x+y)’
LS Xy

S (x+y) (x+y)

Binh phuong hai v€ cta (2) ta duoc

Do d6 tir (1) ta c6 thé viét

(2)
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2

Hay S, =ab
Mat khac S,,.. =S, + S, +2S, =a’ + b’ + 2ab
Vay Sypac = (a+b)?
Bai 26. Cho tam giac ABC, ké duong cao BD va CE cat nhau tai H.
a) Chting minh rang AE.AB = AD.AC
\ A A
b) Chiing minh rang ADE = ABC
¢) Chttrng minh rang CH.CE + HB.BD = BC?
d) Gia str géc A ¢6 s8 do bang 60° Sy apc = 120cm? . Tinh S AADE
Bai giai

2) Xét AAEC va AADB ¢ D =E = 90°

/AA\ chung
Nén AAEC «AADB (g-g) = & - AC
AD AB

Vay AE.BA= AD.AC (dpcm)

b) Xét AADE va AABC ¢4 A chung
AE AC

=——(cm cau a)

AD  AB

Nén AADE < AABC. Vay ADE = ABC
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¢) Ve HF LBC, F e BC

Xét tam gidc BFH va tam gidc BDC c6

é chung
D=F =90°
Nén ABFH ==ABDC
BF BH
— BH.BD = BF.BC
U T BN T BC

Chiing minh twong tu ta ¢

CH.CE=CF.BC
Ma CF.BC + BC.BF =BC(CF + BF)=BC?

Do dé CH.CE + HB.BD = BC? (dpcm)
d)Dit AB=a

Trong tam giéc vudéng ADB ta c6 A=60° suy ra B, =30°

a3

AADB 1a nita tam gic déu canh AB = a nén duong cao BD = — AD = %
Mit khéc, ta c6 AADE == AABC (cm cau b)
AD AE
AB " AC
S AADE ( AD j
SAABC AB
!
A AADE j ( a) = va SAABC =120cm2
AABC 4
1 1

nén Spapg= 4 —S e

=2.120=30cm’
4

Bai 27. Cho tam giac, duong phan gidc Al. Goi D va E Ian luot 1a hinh chiéu cua B va C 1én

Al Chttng minh AD_ E

AE IE
Bai giai

Ta c6 Al la phan giac goc A.
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Bl AB
Nén theo tinh chat dwong phan giactacdé ——=——
gphang IC_ AC (1)
Bl
Talai c6 BD//EC (vi cung vudng goc voi Al) = E = E (2)

@ sy D BA
r (1) va () suy ra === 2= @)

Mit khac, xét AADB va AAEC c6

A

A= Az (AI'la phan gidc goc A)

D=E=90°
Suy ra AADB == AAEC (g-g)
BD AB AD
= = = 4)
EC AC AE -
AD ID
T (3) va (4 —_—=—
ur (3) va (4) suy ra AEIE

Bai 28. Cho tam gidc ABC vuong tai A. Qua diém D trén day BC ké duong vudng goc voi
BC cat cac duong thang AB va AC theo thit tw 6 E va G. Chttng minh DB.DC = DE.DG

Bai giai

A

Xét ADGC va AABC 6 D=A=90° va C chung
Suy ra ADGC «=AABC (g-g)
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D6 _DC _ epc-peac=DPE_2B

AB " AC DC AC

Xét AABC va ADBE 6 D=A=90" va B chung
Suy ra AABC ==ADBE (g-g)

Q—E:ABDE DB.AC
AB AC
DE AB
=>—=—
DB AC
o ) DE _DC
(1) va (2) suy ra —— DB DG

Vay DB.DC = DE.DG

Bai 29. Trong tam gidc ABC c6 hai géc B va goc A thoa man dieu kién A =90° - B, ké
duong cao CH. Chitng minh CH? = BH.AH

Bai giai

Trong tam gidc vuong AHCtacé C + A=90" (1)

Trong tam gidc vudng BHC tacé C,+ B =90" (2)

AN

Mt khéc ta c6 A=90° B thay vao (1) A
ta duoc él = é

Vay ta co él = é

Xét AHBC vudng tai H va AHCA
vuong tai H ¢ él -B (cmt)

Nén AHBC == AHCA

HB _HC
HC HA

Bai 30. Cho tam gidc ABC vuong tai A. Tt mot diém D bat ky trén canh AC ké cac duong

= HC’ = HB.HA

CEvuong gbc voi DB tai E.
Chting minh rang BE.AC = AB.EC + AE.BC
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.....

Goi M la giao diém cua AB va CE. VE AF B

vuong goc voi AE (Fthuoc BE).

Xét AMBE va AMCA c6 E = A=90°

I\A/I chung 8 N -
Suy ra AMBE == AMCA (g-g) =
M8 _ME. 15 - mcA
ME AM

xét AABF va AACE c6 "

MBE = MCA (cmt) va ABF =EAC  (cling phu véi FED)
Suy ra AABF == AACE (g-g)

AB _ BF

= = -=" = ABCE=ACBF (1)
AC

Mit khéc, ta c6 AABD == AECD (g-g) vi é — A= 90°va A|ADB = E[A)C (d6i dinh)
DA BD AD DE
- = - =
DE DC DB DC
AD DE

Ta lai c6 AADE == ABDC vi c6 DB E(cmt) va ADE = BDC (d6i dinh)

— AED = DCB

Nén AAEF & AACB vic6 AED = DCB (emt) va E = A=90°

AE _EF

= AECB=AC.EF (2)
AC CB

Cong (1) va (2) v€ theo vé'ta duoc
AB.CE + AE.BC = AC.BF + AC.EF = AC(BF + EF) = AC.BE
Vay BE.AC = AB.EC + AE.BC
Bai 31. Cho hinh vudng ABCD. Trén canh BC 13y diém E. Tia AE cat duong thang CD tai
M, tia DE cat AB tai N. Chttng minh rang:
a) ANBC == ABCM
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b) BM vuong véi CN

Bai gidi
a) Ta c6 AB//CM 5 c M
AB _ BE . 2
CM " CE @
Va ta c6 CD//BN
BN _BE 2 {
CD " CE . 5 N
sy BB
w (1) va (2) CD _CE
= BN.MC =CD.AB ma CD = AB =BC (do ABCD la hinh thang vudng)
= BN.MC=BC’ BN _BC
BC MC

Vay ANBC == ABCM
b) Ta c6 ANBC == ABCM (cm cau a)

A

Suy ra BZ=IQ|;C§ =

2

A

Ma I§1+ I§2 =90’ = I§1+ N =90°
Vay BM vuoéng véi CN
Bai 32. Chiing minh rang trung diém hai ddy ctia mot hinh thang, giao diém hai duwong
chéo va giao di€m hai canh bén kéo dai ctia hinh thang d6 thang hang.

Bai giai
Trong hinh vé bén ta phai chitng minh
bén diém H, E, G, F thrfmg hang.

Noi EG, FG ta duoc

AD AG

AADG == ACBG (g.8) = ~n CB=CG

2AE_AG _ AE_AG
HayHer=cc @ crcc - @

Ta lai c6 EAA\G = FéG (soletrong)  (2)
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 To (1) vt (2) = AAEG == ACFG (c.g.c)

N2n AGE = CGF .Vay E, G, F thang hang (3)
Nei EH, FH. Chittng minh tuong t trén ta duoc A AEH == ABFH

= AHE = BHF
Vay H, E, F thang hang (4)
Tt (3) va (4) ta két luan H, E, G, F thing hang

Bai 33. Tam giac ABC vudng tai A (AB < AC). M 1a trung diém BC. Vé MD L AB tai D, ME
1 AC tai E, AH L BC tai H. qua A ké duong thang song song DH cat DE tai K. HK cit AC
tai N. Ching minh HN?= AN.CN.
Giai:

MD 1L AB=MD // AC, do d6 D la trung diém AB. Tuong tu E la trung diém AC.
Ta c6 DE // BA.
Hai tam giac BDH va DAK co:
HBD = KDA (goc dong vi)
BD =DA H
BDH = DAK M
ABDH = ADAK (g-c—g) D
= DH = AK=> ADHK la hinh binh hanh. K
Ta c6 HK // DA=HN L AC.
ANAH = ANHC = NA =M

NH NC
Bai 34. Cho tam giac ABC vudng tai A, duong cao AH, tir H ké HI vudng goc véi AB tai |,
HK vudng goéc voi AC tai K
a) Chtrng minh tam giac AKI dong dang véi tam giac ABC suy ra ALLAB = AK.AC.

b) Chitng minh ABK = ACI.
¢) Goi O 1a trung diém ctia doan IK. Tir A vé duong thang vudng goc véi duong thang BO
tai R. Duong thang AR cat canh BC tai S. Chtrng minh S 1a trung
diém cua doan thang HC.

Giai:

C
o HN’=ANAN. A N E

~

a) Td gidc AKHI c6 A =K =1=90° nén AKHI I hinh chit
nhat, ta co: m = m .

S - | & H
Lai c6 AHI = ABC (cung phu vé6i goc BHI). Suy ra S
AKl = ABC
~ — R\
Hai tam gidc AKI va ABC c6 A chung, AKI=ABC nén A K
AAKI ~AABC.
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b) Theo trén, AAKI ~ AABC = AK = Al , va hai tam gidc AKB va AIC c6 A chung
AB AC
nén AAKB ~ AAIC. Tix d6 ta <6 ABK = ACI.

c) Xét tam gidc ABS c6 AH va BR la dwong cao nén O la triec tam tam giac ABS, do d6 SO
L AB, suy ra SO // AC.

Mt khac, theo trén thi t& gidc AKHI 1a hinh ch nhat nén O la trung diém AH. Nhu vay
trong tam giac AHC, SO la duwong trung binh. Tt d6 ta ¢6 S la trung diém ctia HC.

Bai 35. Cho tam giac ABC vudng tai A, c6 AB=3cm,

AC=4cm,vé duong cao AH. D
a) Vé duong thang vuong goc véi AC tai C cat AH kéo dai tai

D. Chtéing minh ABAC ~ AACD, rdi suy ra AC?= F

AB. CD.

b) Chitng minh t gidc ABDC la hinh thang vuong. Tinh dién B

tich cia ABDC. H

¢) Qua H ké duong thang vudng goc véi AC cat AC tai E va
cat BD tai F. So sanh HE va HF?

-
Giai: - - A £ C
a) Ta c6: ABC = CAD (cung phu vdi goc ABH),

BAC = ACD =90°. Do d6: ABAC ~ AACD. Ttx d6 suy ra %:%: AC? = AB.CD

b) Vi AB va CD cuing vuong goc voi AC nén AB // CD. Tt giac ABDC c6 AB // CD va
A =90° nén ABDC 13 hinh thang vudng.

2
Theo trén AC*> = AB.CD=CD = ACT = E(cm).
AB 9

9
BH _AH _ BH _AH
CH DH BC AD
HF BH _HE AH
CD BC  DC AD

Speoc = %(AB +DC)AC = %(3+E)4 - %(cmz).

c) Dé thay: AABH ~ ADCH = (1).

Mait khac, EF // DC nén theo dinh li Talet ta co:

(2)-

(1)va(2):>£:E:> HE = HF .
CD DC

Bai 36. Cho tam giac ABC vuong tai A c6 AH la duong cao (H thuoc BC)
a) Trén tia d0i cta tia AC 1dy diém D, vé AE vuong géc v6i BD tai E. Chitng minh tam giac
AEB dong dang tam giac DAB. B

b) Chting minh BE.BD = BH.BC.
) & E ‘L
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¢) Chtrng minh BHE = BDC.
Giai:
a) Ta c6: DBA = ABE va AEB = DAB =90° do d6 AAEB ~ ADAB.
b) AAEB ~ ADAB= o5 - BA . BEBD-BA2(1).
BA BD

Xét hai tam gidc BAH va BCA c6: ABH = CBA va BHA = BAC =90° nén

ABAH ~ ABCA, suy ra BH = BA = BH.BC=BA*(2).
BA BC

(1) va (2) suy ra BE.BD = BH.BC.

¢) Theo trén thi BE.BD = BH.BC = II:—(E: = % Xét hai tam gidc BEH va BCD c6 goc B
chung va BE_ ﬁ nén ABEH ~ ABCD . Tur d6 ta c6 BHE = BDC.
BC BD

Bai 37. Cho tam gidc ABC vuong tai A c6 AB =8cm, AC = 6cm, dwong cao AH. Qua C vé
duong thang song song véi AB cat AH tai D.

a) Chiing minh AAHB ~ ADHC

b) Chiing minh AC?= AB.DC.

c) T giac ABDC la hinh gi? Vi sao? Tinh dién tich cta t& giac ABDC.
Giai:

B
a) Ta c6 ABH = DCH (so le trong) va AHB = DHC =90°
nén AAHB ~ ADHC.
b) ABC =CAD (cung phu véi goc BAH )- D
DC // AB nén DC L AC = BAC = ACD =90°. Do dé 4
AABC ~ ACAD, ttr d6 suy ra:
AB _AC = AB.CD =AC?.
CA CD
¢) AB // CD va BAC =90°nén ABDC la hinh thang vuéng. A C
2

AB.CD = AC? = CD =22 §= 9( m).

AB

1 1 9
S,eoc =—=(AB+CD)AC==|8+—= |6=—/(cm?).
e =5 (AB+CD)AC=3(8+2 Jo= T (am’)
Bai 38. Cho tam giac ABC vuong tai A, AH la duong cao. Ké BD B
14 tia phan gidc ctia ABC cit AH tai I. Chiing minh AD?= IH.
DC.
Giai: H
ORD TOA ALO: 039 038 A OA O
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Ta sé chitng minh ﬂ = ﬂ .
DC AD

Theo tinh chat chan dwong phan giac trong thi:

AD BA
=== ).

CDh BC
Dé thay hai tam gidc BAC va BHA dong dang nén:

BA BH
——==_().

BC BA
Xét hai tam giac BHI va BAD c6: HBI = ABD (viBD la tia phan giac cua ABC );
BHI = BAD =90°. Do d6 ABHI ~ ABAD, suy ra: - =21 (5)

DA BA
AD IH 2

Tk (1), (2), (3 : —=——=>AD"=1IH.CD.

(1), (2), (3) suy ra D DA

Bai 39. Cho doan thing AB. Trong mdt nita mat phang c6 bo 1a duong thang AB, vé hai tia
Ax va By vudng gdc v6i AB tai A va B. Trén doan thang AB 13y diém M (khéc A, B). Trén
tia Ax 18y diém C (khdc A), tia vudng goc MC tai M cat By tai D.

a) Ching minh AAMC ~ ABDM.
b) Puong thang CD cat AB tai E. Chitng minh rang EC.BD = ED.AC.
c) Vé MH vuong goc véi CD tai H. Chitng minh HM? = HC.HD

d) GoiI1a giao diém cta BC va AD. Ching minh DE.IA =ID.EC.
Giai:

a) Ta co: X y
AMC + BMD =90°, BDM + BMD = 90°
, suy ra AMC = BDM.

Lai co mz DBAM =90°, do c

d6 AAMC ~ ABDM. H
b) Vi BD // AC, theo dinh li D
Talet ta co: I
EC AC
A M B E

c) MCH = DMH (cung phu voi gécc/l\/Fl ); MHC = DHM = 90°, nén ta c6:

AMCH ~ ADMH :w:ﬂ
DH MH

d) Ta co: @ = @ Mit khéc: BD // AC, ta suy ra AIDB ~ AIAC nén E = @
EC AC IA AC

= MH? =CH.DH.
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" Twdotace: E2-!P L pEIA=IDEC.
EC  IA

Bai 40. Cho tam giac ABC vudng tai A c6 AB =15cm, AC =20 cm va dueong cao AH. Vé
HD vuéng goc AB tai D va HE vudng goc AC tai E.

a) Vé tia Ax vudng géc DE cat BC tai M. Chting minh M 1a trung diém BC .

b) Tinh dién tich tam giac ADE.

Giai:

a) Tt gidc ADHE c6 A = D = E = 90° nén ADHE la hinh chit
nhat.

MAB = EDH (cung phu véi goc EDA )-

EDH = AHD (ADHE 13 hinh chi nhat). c H
ABM = AHD (cung phu véi goc BHD )-

Do dé: MAB = ABM . Tix d6 suy ra duoc hai tam giac AMB va
AMC can tai M. Vay M la trung diém cua BC. A
b) BC® = AB? + AC® = 225+ 400 = 625 = BC = 25(cm).

Dé thdy AHBA ~ AABC = RHA_BA = AH.BC=AB.AC
AC BC

On
oy

= AH= ABAC = 15.20 =12(cm) = ED = AH =12(cm).
BC 25

ABC + HAD = 90° = ABC = AED. fodésuyra AABC ~ AAED.

AE_AD _ED _12_ jg-12 15——( m), AD = 2. 20——( m).
AB AC BC 25 25 25
1 13648 864, ,
Vay S —AE.AD =—.—.—=——(cm").
Ay S ape 2 255 25 (cm?)
Bai 41. Cho tam giac ABC nhon, cac duong cao
AD va BH cit nhau tai A

a) Chiing minh HI.CB = CH.IA.

b) Tia CI cat AB, DH lan luot tai K, M. Chting
minh: IKMC = KC.IM. H

Giai:
a) Xét hai tam giac IHA va CHB c¢: |
AlH = BCH (cung phu véi g(’)CC/A\D )- M
IHA = CHB =90".
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Do dé AIHA ~ ACHB.

Suy ra —=——=HIL.CB=CH.IA
CH CB
b) Dé thdy hai tam giac CDA va CHB dong dang, do d¢: C—D = C—A
CH CB
Hai tam gidc CDH va CAB ¢6 goc C chung va g—:i = % nén ACDH ~ ACAB.

Chting minh twong ty, ta c6 AAHK ~ AABC, tir 6 ta c6 ACDH ~ AKAH

Suy ra CHD = KHA = KHI = MHI, hay I I chan dudng phan giéc trong ké tit H ctia
tam giac HKM. Vi HC L HI nén C 1a chan duong phéan giac ngoai ké tir H ctia tam giac
HKM. Theo tinh chéat chdn duong phan giac trong va ngoai thi:

KI - KA KC
= = = KI.LMC = KC.MI. A

Ml MA MC
(Chttng minh xong)
Bai 42. Cho tam giac nhon ABC c¢6 hai duong
cao BD va CE cit nhau tai H (D thuoc AC, E D
thuoc AB). K
a) Chting minh tam gidc ADE va ABC dong E
dang tam gidc ABC. H

b) Goi K, F Tan luot la giao diém ctia AH véi
DE, BC. Chttng minh KH.AF = AK.HF

Giai: B F )
a) Dé thdy AADB ~ AAEC = AD =E. Xét

AE AC
hai tam giac ADE va ABC c6 goc A chung va % = ﬁ—(B: nén AADE ~ AABC.

b) Ching minh twong tw cau 1b.
H va A Tan luot la chan duong phéan giac trong va ngoai ké tir D cua tam giac KDF, suy ra:
KH KA KD
= = = KH.FA=KA.FH.
FH FA FD
Bai 43. Cho tam gidc ABC c6 ba géc nhon (AB < AC). Ké duong cao BE va CF cat nhau tai
H.

a) Goi K la giao diém cua AH va BC. Chiing minh tam gidc BKF dong dang tam giac BAC.
b)Tia EF cit AK va BC Ian luot tai N, D. Chttng minh DE.FN = DE.NE
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" ¢) Goi O, I Tan luot la trung di€ém cua

BC va AH. Chttng minh ON vudng A
goc DL
Giai: E
a) Dé thdy ABAK ~ ABCF, do d¢: N
F
BA BK _ ., .
—— =——". Hai tam giac BKF va
BC BF
- . BK BA
BAC c6 goc Bchung va —=—— D* e
BF BC B K

nén ABKF ~ ABAC.

b) Ta chitng minh dugc KN la duong phan giac trong va KD la dwong phan giac ngoai ke
tir K cua tam giac FKE. Theo tinh chét chan duwong phan giac trong va phan giac ngoai, ta
co:

EN_ED _EK = ED.FN=EN.FD.
FN FD FK A
c) GoiJ 1a diém d6i xing cua H qua O, ta
c6 BHC]J la hinh binh hanh, ttr d6 suy ra

BJ L AB, CJ L AC. ' E
Dé thay : N
F
ABFH ~ ACFA— BF _BH _ ) S
CF CA CA

Tt d6 ta c6 ABFC ~ AJCA D BW C
— ABC=AJC.

Mat khac, teong tw cau a, ta chitng minh

duoc AAEF ~ AABC suy ra ABC = AEF.

Tt d6 ta c6 AEF = AJC. Ma AJC +JAC =90° nén AEF + JAC =90°, hay AJ L EF.
Ta ¢6 IO la duong trung binh trong tam gidc AHJ nén 10 // AJ= EF L IO.

Xét tam giac IDO ¢6 IN_L DO, DN _LIOnén N la
tric tam A IDO. Vay ON L DI

Bai 44. Cho tam giac ABC (géc/& =90, AB<AQ). '
Qua trung diém I ctia AC vé duong thang vuong
g6c v6i BC va qua C vé duong thang vudng géc B

voi AC, chung ct nhau tai E. Chttng minh AE

vuong goc BL.

Giai:

A VA
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Ta c6: ACB = CEl (cung phu v6iCIE )-
Do d6: AACB ~ ACEI.
AB CI Al  AB CA
- = = - =
AC CE CE Al CE
Vi BAl = ECA =90° nén AABI ~ ACAE
Do dé ta c6 ABI =CAE.
Mit khéac ABI+ AIB =90° = CAE + AIB = 90°
Vay EA | BL.
Bai 45. Cho hinh thang ABCD (CD > AB; AB//CD) c6 AB vudng goc BD. Hai duong chéo
AC va BD cat nhau tai G. Trén duong thang vudng géc véi AC tai C 18y diém E sao cho
CE = AG va doan thang GE khong cit dwong thang CD. Trén doan thang DC 14y diém F
sao cho DF = GB. Chitng minh GF vudng goc EF.

Giai:
A B
E
G
|1 > v,
D F c H

Dung duong thang qua E, vudng géc véi CD, cit duong thang CD tai H.
Ta c6 ECH + DCG =90°, DCG + DGC =90°, DGC = AGB.

Tt d6 suy ra ECH = AGB.

Nhu véy ta <6 AAGB = AECH (g-c-g) = EH = AB, CH = BG = DF.

Ta c6 AABG ~ ACDG = AB = BG = DF :
CD DG DG
Ma EH=AB, HF =HC + CF =DF + CF =CD nén suy ra E=E(1).
DG HF

Lai c6 FDG = EHF =90° (2).
(1), (2) suy ra AFDG ~ AEHF = DGF = HFE .
Mt khic DGF + DFG = 90°nén HFE + DFG =90°. vay GFE =90°.
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Chuong 4. HINH LANG TRU PUNG
HINH CHOP DEU
Bai 1. HINH HOP CHU NHAT

A. CHUAN KIEN THUC

1) Hinh hép chit nhat

Hinh hop chit nhat ¢6 6 mat, 8 dinh va 12 canh.

Hai mat cua hinh hop ch nhat khong c¢6 canh chung goi 1a hai mat d6i dién va ¢
thé xem chung 1a hai day cua hinh hop ch nhat, khi d6 cac mat con lai duoc xem la
cac mat bén.

Hinh lap phuong 1a hinh hop chit nhat c6 6 mat 1a hinh vudng.

A B
I
I
1
D !
1 [
1,
PapE S
0 & c
Hinh hop chit nhat
ABCD.A’'B’'C'D’

2) Mit phang va duong thang

Cho hinh hop chit nhat ABCD.A’B'C'D’. Ta ¢6 thé xem:

Céac dinh:A, B, C, D, A’,... nhu la cac diém.

Cac canh AD, DC, CC/,... nhu la cac doan th:?mg.

Mbi miit, chéng han mat ABCD, la mét phan cua mat phéng (ta hinh dung mat
phang trai rong vé moi phia).

Duong théng qua hai diém A, B cia mat phéng (ABCD) thi nam tron trong mat

phang d9 (ttc 1a moi diém ctia né déu thudc mit phang).

3) Hai duwong thang song song trong khong gian
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e Trong khong gian hai duong thang a va b goi la song song véi nhau néu ching
nam trong cing mdt mat phang va khong cé diém chung.

e Véi hai duong thang phan biét trong khong gian, ching c6 thé:

- Cat nhau

- Song song

- Khong cting nam trong mot mat phang nao

e Hai duong thang phan biét, ciing song song véi mot duong thang thit ba thi song
song voi nhau.

4) Puong thing song song v6i mit phing. Hai mit phang song song

e Khi AB khong nam trong mit phang (A’B’C’D’) ma AB song song véi mt duong
thdng ctia mit phang nay, chang han AB//A’B’, thi ta néi AB song song véi mat
phang (A’B’C’'D’) va ki hiéu 1a AB//mp(A’B'C’'D’).

e Xét hai mit phang (ABCD) va (A’B’C'D’). Mt phang (ABCD) chtta hai duwong
thdng cat nhau AB, AD va mat phang (A’B'C’'D’) chita hai duwong thang cat nhau
A’B’, A’D’, hon nita AB song song v6i A’B’ va AD song song véi A’D’, khi d6 ta néi
mat phang (ABCD) song song véi mét phang (A’B’C’D’) va ki hiéu
mp(ABCD)//mp(A’B'C'D’)

Vi du 1: Cho hinh lap phuwong ABCD.EFGH

a) Hay ké tén cac canh song song véi mat phang (EFGH)
b) K& tén cdc mat phang song song véi nhau

Bai giai

a) * BC// FG ma FG nam trong mat phang (EFGH)

Vay BC//mp (EFGH)
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~ *CD//GH ma GH nam trong mit

y . B
y phang (EFGH).
Vay GH//mp(EFGH) SN F
* DA//HE ma HE ndm trong mt 5 c
phang (EFGH).
Vay DA//mp(EFGH) H

b) * mp(BCGF) // mp(ADHE) vi BF, BC cat nhau nam trong mp(BCGF); AE, AD cat
nhau ndm trong mp(ADHE) va BF//AE, BC//AD

* mp(ABCD) // mp(EFGH) vi AB, BC cit nhau nam trong mp(ABCD); EF, FG cét
nhau nam trong mp(EFGH) va AB//EF, BC//FG

* mp(ABFE) // mp(DCGH) vi AB, AE cat nhau nam trong mp(EBFE); DC, DH cat
nhau ndm trong mp(DCGH) va AB//DC, AE//DH

5) DPuong thing vudng goc véi mit phang. Hai mat phang vudng goc

e Khi duong thang A’A vuong goc véi hai duong thang cat nhau AD va AB ctia mat
phang (ABCD) ta ndi A’A vudng goc véi mit phang (ABCD) tai A va ki hiéu la
A'A L mp(ABCD)
o Nhan xét: Néu mot duwong thang vudng géc voi mot mat phang tai diém A thi nd
vudng goc véi moi duwong thang di qua A va nam trong mat phang dé.
e Khi mdt trong hai mit phang chita mot dwong thang vuong géc véi mit phang con
lai thi ta n6i hai mat phang d6 vudng géc véi nhau.
Vi du 2. Cho hinh h¢p chit nhat ABCD.MNPQ
a) Duong thang AD vudng géc véi nhitng mit phiang nao?
b) Hai mit phang (AMQD) va (DQPC) c6 vuong géc véi nhau khong?

Bai giai
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a)* AD vuodng goc véi hai duong

thang cat nhau AM va AB ctia mit
phang (AMNB) nén
DA L mp(AMNB)

* AD vuong goc vdi hai duong

thr?mg cdt nhau DC va DQ ctia mit

phang (QDPC) nén
AD 1 mp(DQPC)
b) mp(AMQD) L mp(DQPC) vi AD L mp(DQPC) va AD nam trong mat phang
(AMQD)

5) Dién tich xung quanh - Thé tich ctia hinh hdp chit nhét

e Dién tich xung quanh ctia hinh hop chit nhat bang tong dién tich cdc mat bén.
Ta c6 cong thixc qu =2 ph (p la ntta chu vi day, h 1a chiéu cao).
e Dién tich toan phan ctia hinh hinh hop chit bang tong dién tich xung quanh va dién
tich hai day
Sp =S, +2S,,
e Neéu cac kich thudc ctia hinh hop chit nhat la a, b, ¢ (cung don vi d¢ dai) thi thé tich
cta hinh hop chit nhat do la V=abc.
e Thé tich hinh l4p phuong canh ala V = a3.
Vi du 3: Tinh cac kich thudc cta hinh hop chit nhat, biét rang chting ti 18 v6i 3, 4, 5 va
thé tich ctia hinh hop nay 1a 480cm’
Bai giai

Goi céc kich thudc cia hinh hop laa, b, c

a b ¢
Theo gi thiét ta c6 —=—=—=K va V=abc = 480cm’
3 4 5
Theo tinh chat day ti s8 bing nhau ta c6 K° abc _ 480 8
eo 11 cha a 1 SO bang nhau ta Cco - ==
Y & 345 60
k=2

Vay céc kich thudc cta hinh hop la a = 6cm, b = 8cm, ¢ = 10cm.
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Vi du 4: Dién tich toan phan cia mét hinh 1ap phuong la 486CM’ . Thé tich ctia né 1a

bao nhiéu?
Bai giai
Hinh lap phuong c6 6 mét 1a cac hinh vudng bang nhau. Vay dién tich mdt mat hinh
vuong la 486:6 = 81 CM* . Mot canh hinh lap phurong dai bang a=9cm. Thé tich hinh lap
phuong la
V=99.9=729Cm’

B. LUYEN KI NANG GIAI BAI TAP
Bai 1. Cho hinh hop chit nhat ABCD.A’'B'C'D'".

a) Nhiing cach nao song song véi DD’?

b) Nhitng cach nao song song véi BC?

c) Nhiing cach nao song song véi CD?

d) Nhitng mat nao song song véi mp(BCC'B’)
a) Céc cach song song v6i DD’ 1a AA’; BB’; CC'. - ?

b)Cac cach song song v6i BC 1a B'C’; AD; A'D’.

c) Cac cach song song voi CD la AB; C'D’; A’B’. D .

d) mp(BCC'B’) // mp(ADD'A’) o L~ 47
vi mp(BCC’B’) chita hai duong théng BC va BB’ cit :r';

nhau, ma BC//AD va BB///AA’ N By

Bai 2. Mot can phong dai 5m, rdng 3,2m va cao 3m. Nguoi ta mudn quét voi tran nha va
bén biic tudng. Biét ring tong dién tich cac ctra 1a 6,3M” . Hay tinh dién tich can quét voi?

Bai giai
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Dién tich tran nha 5m

S, =5.3,2=16m’

Dién tich mot mat cac btrc teong ctia can

phong A ﬁ B
- ——— = — g ]

S,=(35).2+(3.3,2).2=49.2m* x| [

Dién tich can quét voi can phong (da tri B oo

dién tich cac ctra) I o & ¢
S=S +S,-6,3=16+49,2-6,3

S =68.8m’

Bai 3. Cho hinh hop chit nhat ABCD.A’B’C’D’. Tim dudng thang chung (giao tuyén) ctia
hai m3t phang

a) mp(ABCD) va mp(ADD’A")

b) Goi M, N Ian luot la trung diém cua AB, AD. Chiing minh MN song song véi cadc mat
phéng (BB'D'D) va (A'B'C'D)).

a) Giao tuyén cta hai mp(ABCD) va )
mp(ADD’A’) 1a AD. ) ,A -
b) Ta c6 MN la dwong trung binh cta I )
tam gidc ABD nén MN//DB, ma ’ :A' ]
BD — mp(BB'D'D). Suy ra MN// ST 177
mp(BB'D'D) J,""

D’ z .

* Ta c6 MN// mp(BB'D’D) (cmt)

Suy raMN//BD'ma B'D'c mp(A'B'C'D")

Nén MN // mp(A’'B'C'D’)

Bai 4. Hay k& tén nhiing canh bang canh BD ctia hinh hop chi nhat ABCD.A’B'C'D’
Nhiing canh bang canh BD 1a AC; B'D’; A'C’.
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Bai 5. Cho hinh hop chit nhat ABCD.A’'B'C’'D’ c¢6 AB =3cm, AD =4cm; AA’=5cm. Tinh
AC

Bai giai

Ta c6 AB = A’B’=3cm; AA’=BB’ = 5cm
AD=B'C’ = 4cm Acm

Scm

Ap dung dinh li py - ta — go vao tam giac

vuodng A'B'C’ ta co

A'C'=yJA'B"+B'C" =3 +4’
A'C'=5cm ,

Ap dung dinh 1i py - ta — go vao tam giac vuéng AA’C’ ta c6

AC'=JAAT+ AC" =5 + 5

AC'=5/2cm

Bai 6. Cho hinh hop chit nhat ABCD.A’'B'C’'D’.

a) Hai duong thang AC’ va BD’ ¢6 cat nhau khong?

b) Puong thang BD c6 cit cac duong thang AA’, A’C/, CC’ hay khong

¢) Tim mot diém cach déu cac dinh ctia hinh hdp chit nhat

a) Duong thang AC’ va BD’ cat nhau vi d6 A B

la hai duong chéo ctia hinh hop chit nhat.
b) Ta c6 AA’ vudng goc véi mp(ABCD) ma
BD = mp(ABCD) nén AA' L BD hay T

BD cat AA’
* Ta c6 mp(ABCD)//mp(A’B'C'D’)

Ma BD c mp(ABCD) va A'C'cmp(A'B'C'D’)
Nén BD khong cat A’C’.
*Ta c6 CC’ vudng géc voi mp(ABCD) ma BD < mp(ABCD) nén CC' L BD hay BD cat

CcC
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Bai 7. Tim d9 dai canh ctia hinh lap phwong ABCD.A’B’C’'D’ biét BD’=\/§ cm

Bai gidi

Goi d6 dai canh hinh 1ap phuong la a cm . i

Ta co B'D':\/a2+a2=a\/§ cm l:

Ta cé D .. _ c
BD'=+/B'D"+BB" =+/2a’ + &’ ’L"' -__7--;’"; —-1-=F
BD'=a/3cm r' ,,,-""" - /

Ma BD’=\/§ cmnéntacda=1cm o "'f"'-::."'f._‘ o

Vay canh hinh lap phuwong la 1cm

Bai 8. Cho hinh h¢p chit nhat ABCD.A’B’C’D’. Chttng minh réng néu BA’C’ la tam giac
déu thi ABCD.A’B’C’D’ 1a hinh lap phuwong

Goi canh tam giac déu BA’C’ la d

Chiéu dai, chiéu rong, chiéu cao hinh hop lan luotla a, b, ¢

Trong tam gidc vuong A’D’C’ ta co d*=a’+b’ (1)
Trong tam gidc vuong AA’B ta co d*=a’+c’ (2)
Trong tam gidc vuong C'B’B ta co d?=b’+c’ 3)

Lay (2)-(3) vé theo vé ta duoc

a’=b’ *)

Lay (1)-(2) v€ theo vé ta duoc

C2 = b2 (**) D
Tk (*) va (*)suyraa=b=c

Hay ABCD.A’B’C’D’ 14 hinh 1ap phuong

Bai 9. Tinh cac kich thudc ctia hinh hop chir nhat biét réng chung ti 1€ vdi 2, 3, 4 va thé tich
ctia hinh hop bang 1536 cm’
Goi 3 kich thudc ctia hinh hop chit nhat lan luotla a, b, ¢
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, abc 1536
Suy ra 234 24
=k=4
VéyE:4:>a:8; E=4:>b=12}£=4:>C=:|.6
2 3 4

Vay 3 kich thudce ctia hinh hop lan luot 1a 8; 12; 16

Bai 10. Mot bé dung nudc c6 dang hinh hop chit nhat (xem hinh vé). Muc nudc hién tai
v 2 . \ . N \
bang E chiéu cao cua binh. Néu ta day binh lai rui dgng diing lén (lay mat (AA’B’B) lam

day) thi chiéu cao ctia muc nuedce la bao nhiéu?
Thé tich hinh hop chit nhat la

V =6.8.12 =576cm’

Thé tich nudce chira trong hinh hop la

V, = 8.12.(%.6) =384cm’

Gom

Néu chon (AA’B’B) lam d4y. Goi h 1a

chiéu cao myrc nirdc mai, ta co thé tich B
V, =8.6.h = 384 = 48h = h=8cm

Vay chiéu cao muc nudc méi la 8cm

Bai 11. Cho hinh 14p phuwong ABCD.A’B’C’'D’. Chting minh rang
a) BC vudng goc véi mp(DD’'C’C)

b) A’C’ vudng goc véi mp(BDD’'B’)

c) BD vudng goc voi mp(AA'C'C)

d) BC vuong goc C'D

Bai giai
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a) Tac6 BC L. DC; BC_L CC’ma DCvaCC la A B

hai dwong thang cat nhau nam trong !
mp(DD’'C’C). Vay nén BC L mp(DD'C'C) T
b)Tacé A'C'cmp(A'B'C'D")

mét khdc DD’ vudng goc véi hai duong thang S

cat nhau A’'D’ va D’C’ nam trong K N

mp(A’B’C’'D’) nén DD’ L mp(A’B'C'D’)
ma DD'c mp(DD'B'B)

Suy ra A’C’ vudng gdc véi mp(BDD'B’)
c) Twong te nhw cau b

d) BC L mp(DD'C'C) nén BC vudng géc véi moi duong thang ndm trong
mp(DD’C’C) hay BC L DC’

Bai 12. Cho hinh lap phuwong ABCD.A’'B'C'D’.

a) Duong thang A’B’ song song véi nhitng mit phang nao?

b) Puong thang AC cé song song véi mdt phang (A’B’C’) khong?

a) A’B’//mp(ABCD) vi A’B’//AB va
AB c mp(ABCD)

|
A’B’// mp(DCC'D’) vi A’B’//D’'C’ va :
D'C'c mp(DCC'D) K
I

1

b) AC//mp(A’B'C’) vi AC//A’C’ va
A'C'cmp(A'B'C" AN

o' i T

o

Bai 13. Cho hinh hop chit nhat ABCD.A’B'C'D’ c¢6 AB=a, AD =b, AA’ = c. Chttng minh

D'B-B'D-AC-A'C =@’ +b? + ¢’
Bai giai
Trong tam gidc vudng A’'B'C' tacé A'C'=+/B'C*+B'A” = A'C'=+/b* + &’
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Trong tam gidc vuong AA’C’ ta cd

AC'=JAA+ A'C? = AC' =/’ +b* + &

Tuong tu ta ¢6 D’'B =+/ a’+b*+c’ A a B
BD=va'+b’+c’

A’'C=+/a’+b*+¢?

Vay D’B=B’'D =AC’=A’C=+/a’ + b* + C°

Bai 14. Mot hinh hop chit nhat c6 thé tich bang 60cm’ va dién tich toan phan bang 94 cm’
. Tinh chiéu rong, chiéu dai ctia hinh hop chit nhat biét chiéu cao bang 4cm.

Goi hai kich cta hinh hop lan lugtla a, b

TacoV =4ab=60 cm’® = ab=15 (1)

S, =S, +2S,, =2ph +2ab

S, =2(a+Db).4+2ab =94

Haya+b=8 (2)

T (1) va(2)suyraa=5b=3hodaca=3;b=5

Vay hai kich thwdc cta hinh hop chit nhat la 3cm va 5 cm.

Bai 15. Mot bé dung nudc cd dang hinh hop chit nhat (xem hinh vé). Muc nudc hién tai
bang %chi”éu cao ctia binh. Néu ta day binh lai rui dung ding lén (1dy mat (ADD’A’) lam

day) thi chiéu cao ctia muc nudce la bao nhiéu?
Bai giai
Thé tich hinh hop chit nhat1a V = 6.8.12 =576¢cm’

Thé tich nuwdce chira trong hinh hop 1a V = 8_12_(%_6] — 384cm®
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Néu chon (ADD’A’) lam day . Goih 1a D

chiéu cao myrc nedc mdi, ta cd thé tich

V,=12.6.h = 384 =72h = h=5,3cm

Vay chiéu cao myc nwdc méi la 5,3cm o

Bai 16. Mot binh dung nudc c6 dang hinh hop cht nhéat c6 chiéu rong béng 4cm, chiéu dai
be‘“mg 8cm, chiéu cao b:?mg 5cm. Muc nwde hién tai be‘“mg — chiéu cao cuia binh. Néu ta 6
nuée trong binh vao mot binh khac hinh 1ap phuong ¢ canh bang 5cm thi chiéu cao muc
nuoc la bao nhiéu?
Bai giai

A? 14 7 /4 \ A \ 3 3
Thé tich nudce ¢ trong hinh hop 1la 'V = 2 .9.8.4=120cm
Goi h la chiéu cao cia myc nwéc méi ¢ binh hinh lap phwong c6 canh la 5¢m, ta c6

V. 120

=— ="""=4,8cm
25 25
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A. CHUAN KIEN THUC

1) Hinh lang tru déng

e Hinh bén 1a hinh lang try ding. Trong hinh nay:
-A,B,C D, A;B;;C; D, 1a cac dinh

- Cacmat ABB A ;BCC B,;....1a cac hinh chit nhat.
Chung duogc goi la cac mat bén.

- Hai mat ABCD; AB,C D, 1a hai day

e Hinh lang tru ding trén cé hai day la tt gidc nén

goi la lang tru dung t& giac, ki hieu ABCD.ABC D,

e Hinh hop chit nhat, hinh 1ap phuwong ciing la
nhitng hinh lang tru ding.

e Hinh lang tru ding c6 day la hinh binh hanh duwoc
goi la hinh hop ding.

e Lang tru ding c6 hai day la tam giac, t giac, ngi
giac thi hinh lang tru ding tuong ting duoc goi la
lang tru ding tam gidc, lang tru ding tt gidc, lang
tru ding ngt giac. (hinh 1)

F

|

!

!

|

!

|

ic
.-'"‘\_
_f‘-" ~,

(hinh 1)

2) Dién tich xung quanh cta hinh ling tru ding

Bai 2. HINH LANG TRU bUNG

B

Hinh lang tru dtng t& giac

e Dién tich xung quanh ctia hinh lang tru dtng bang tong dién tich cdc mat bén. Ta

co cong thirc qu = 2ph (p la nita chu vi day, h 1a chiéu cao).
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e Dién tich toan phan ctia hinh ling tru dting bang tdng dién tich xung quanh va dién

tich hai day
Sp=95,12S

day

3) Thé tich ctia hinh ling tru ditng

e Thé tich ctia hinh lang tru ding bang dién tich day nhan véi chiéu cao
e (Cong thirc V =S.h (S 1a dién tich day, h 1a chiéu cao)
B. LUYEN Ki NANG GIAI BAI TAP

Bai 17. Cho hinh lang tru diing tam gidc ABC.A’'B’C".
a) Nhiing cdp mat phang nao song song véi nhau?
b) Nhitng cip mit phang nao vudng gdc véi nhau?
Bai giai
a) Nhitng cip mit phang song song

la: mp(ABC)//mp(A’B'C’) /\
: : I B’
b) Nhitng cdp mat phang vudng goc A ]

nhau 1a: mp(ABC) L mp(AA’B'B) :
mp(ABC) L mp(BB'C’C) [
mp(ABC) L mp(AA’C'C) {C
mp(A’B’C’) L mp(BB'C'C) _,,-f'J‘.\
LY Sl N B

mp(A’B’C’) L mp(AA’'C'C)
mp(A’B’C’) L mp(AA’B'B)

Bai 18. Cho hinh lang tru diing tam gidc ABC.DEF.

Trong cac phat biéu sau phat biéu nao dung ? /\
O ! E
a) Cac canh bén AB va AD vuoéng goc véi nhau. |

b) Cac canh bén BE va EF vudng goc vdi nhau. :
c) Cac canh bén AC va DF vudng goéc véi nhau. I
d) Cac canh bén AC va DF song song véi nhau. ic
e) Hai mit phang (ABC) va (DEF) song song véi nhau. PR - \'\_
A e 4 B

f) Hai mat phang (ACFD) va (BCFE) song song véi
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nhau.
g) Hai mat phang (ABED) va (DEF) vudng géc véi nhau.
Bai gidi
a) Sai vi AB va AD khong phai la cac canh bén.
b) Sai vi BE va EF khong phai la cac canh bén.
c) Sai vi AC va DF khong phai la cac canh bén.
d) Sai vi AC va DF khong phai la cac canh bén.
e) bung
f) Sai vi Hai mgt phang (ACFD) va (BCFE) vudng goc nhau
g) bung
Bai 19. Cho mot hinh hop chi* nhat ABCD.A’B'C'D’
a) Nhiing cdp mat phang nao song song véi nhau.
b) Mit phang (ABCD) vudng géc voi nhitng mit phang nao.
Bai giai
a) Nhitng mat phang song song véi nhau la: mp(ABCD)//mp(A’B'C'D’);
mp(AA’D’D)// mp(BB’'C’C);
mp(DCC’'D’)//mp(AA’B’B)

b) mp(ABCD) L mp(AA’B’B) - ¥

mp(ABCD) L mp(BCC'B)
mp(ABCD) L mp(ADD'D) D

Bai 20. Cho hinh lang tru diing tam gidc ABC.A’B’C’ c¢6 hai day la hai tam gidc vuong tai
A, A’. Chttng minh

a) AB L mp(AA'C'C)

b) mp(AA'C'C) L mp(AA'B'B)

Bai giai
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a) AB L AC(AABC vudng tai A)

Al '
C
AB L AA' (AA’B’B la hinh chit nhat) nén AB '\
vudng goc voi hai duong thang cat nhau AC va B

AA’ cia mat phang (AA’C’C).
Suy ra AB L mp(AA'C'C)

b) mp(AA’B’B) chita AB, ma AB vudng goc véi Ai7 C

B

Bai 21. M6t khdi g hinh 14p phuwong ABCD.A’B'C'DY, ¢6 canh bang a. Nguoi ta cat khdi
g6 theo mat (ACC’A’) duoc hai hinh lang tru ding bang nhau. Tinh dién tich xung quanh
ctia mdi hinh lang tru dé.

Bai giai A :

Tacs AC =+/a +a’ =av/2cm

Chu vi day hinh lang tru D

a+a+a\/§=(2+x/§)a o] | __J®

Dién tich xung quanh ctia hinh lang tru N ~

D& ~d .
202+ ;/E)a.a = (2 ++/2)a’em’ ’

Bai 22 Cho hinh lang tru ding tam giac ABC.A'B'C’, c6 ddy la tam giac ABC can tai C, D

S, =2ph=

la trung di€m ctia canh AB. Tinh dién tich toan phan cua hinh lang tru.

Bai giai
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D la trung diém AB, suy ra CD la chiéu cao B

tam giac day r.’i
|
A A |z
Vay nén R ‘. ] G
|-
DB =+/52 — 42 =/25-16 =+/9 = 3cm i |
r
BB’ L AB, 4p dung dinh li py-ta-go, ta cd | }B
[
D ; :
BB'=+/5? — 3% =+/25—9 =+/16 = 4cm S S em
A" N
Dién tich toan phan cua hinh lang tru la P 4 I
5em

Sy =5, +2S,=(5+5+6).4+ 2(%.4.6)
S, =64+ 24 =88cm’

Bai 23 Cho lang tru ding tam giac ABC A'B'C' c6 day ABC la tam giac vuong can tai B voi
BA =BC =a ,biét A'B hop véi ddy ABC mot goc 60° . Tinh thé tich lang tru.

Bai giai

Tacs A'AL(ABC)= A'A L AB&ABIa hinh

Al c

chiéu ctia A'B trén déy ABC va ABA' = 60°
Trong AABA' ta c6
— AA'=AB.tan60° = a/3 A — o -/
2
Sasc = %BA.BC = a? B

a3
2

Bai 24. Cho hinh lang tru c6 day la hinh vudng canh a. Tinh chiéu cao (theo a) ctia hinh

Vay V =Sasc. AA" =

., 1 .
lang try, biét dién tich xung quanh bang > dién tich toan phan.

LIEN HE TAI LIEU WORD TOAN ZALO: 039.373.2038 TAI LIEU TOAN HOC



Website:tailieumontoan.com

Bai giai

Dién tich xung quanh hinh tru

S,, =2(a+a).h (cm)

Dién tich toan phan cta hinh tru

S, =5, +25, =2(a+a).h+2aa
=S, =4ah +2a” =2a(2h + a)

tp

Theodétacod S, = 1S
2

Hay 4ah = %Za(a + 2h)

—=4h=a+2h

:>2h:a:>h:%

A ? \ \ a
Vay chiéu cao cua hinh tru la 5 (cm)
Bai 25. Tinh dién tich toan
phan (tong dién tich cac
mat) va thé tich cua hinh

sau

Bai giai
* Tinh dién tich toan phan hinh lang tru HFG.JIK

D6 dai dudng chéo cua tam gide ddy 1a JK = HG =+/3° +4° =/25 =5cm
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1

Dién tich tam gidc day S, .. =S, = 53.4 =6cm?

Dién tich toan phan hinh lang tru HFG.JIK
+4+
Spr =9, 254, = 2(3—25).3 +2.6 =48cm’

* Tinh dién tich toan phéan cua hinh hép ch nhat ABCD.EFII'
S, =S, +2S, =2(1+3).5+2.1.3=46cm’

*S, =3.3=9cm?
* Dién tich toan phan cta hinh da cho la

S, =Sy +S,, — S,y =48+46-9=85cm’
e Thé tich hinh lang tru V, =S,.h =6.3=18cm’
e Thé tich hinh hop chi nhat V, =S, .h = 3.5 =15cm’

e Thé tich ctia hinh da chola V =V, +V, =18 +15=33cm’

Bai 26.

Cho hinh ldng tru ding tam giac ABC.A’'B'C’ c6 C'

day la tam gidc ABC can tai A c6 cac kich thwdc " F/ME.
nhw hinh v&. Tinh thé tich ctia hinh lang tru. :

Bai giai |

Chiéu cao cua tam giac day : 12cm
NI 5 =69 AT |
h'=+/144 =12cm N N

Dién tich tam giac ABCla S = %h "BC = %.12.10 =60cm’

Thé tich cta hinh lang tru ABC.A'B'C’1a V =S,.h =60.12 =720cm’
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Bai 27. Mot binh thuy tinh hinh lang tru ding
ABC.A’B’'C’, day la tam giac can ABC c6 kich

thudc nhu hinh vé. Myc nudce hién tai trong
binh bang 3 chiéu cao ctia lang tru. Bay gio ta

day binh lai va lat dting 1én sao cho mat

(BCC’'B’) la mat ddy. Tinh chiéu cao cua myc

nudc khi d6.

Bai giai

Chiéu cao cua tam giac day

h'=+13° =5 =169 — 25
h'=+/144 =12cm

Dién tich tam giac ABCla S = %h "'BC = %.12.10 =60cm’

2
Thé tich nwdc hién tai trong hinh lang trula V = 60.5.12 = 480cm’

Néu chon d4y la (BCC'B’) thi S, =10.12 =120cm*
V480

Chiéu cao muc nwdécmédila h'=—=——="h"'=4cm

S, 120

Vay chiéu cao muc nuwdc méi la 4cm.

Bai 28. Tinh thé tich ctia khéi lang tru ding cd day 1a tam gidc va cac médt bén la cac hinh

vuong canh bang a.
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Bai giai

Hinh lang tru c6 day la tam giac déu canh a, /\r
: | B'
l& [l
a\/§ '

duong cao tam giac ddy 1a h = Tcm

|
|
Dién tich tam giac day la |
|
_laV3 oo a*/3 J.C
2 2 4 e - \'
Thé tich hinh lang tru la
a’v3_  a’y3
= e a= e cm’
4 4
Bai 29. Cho hinh lang tru diing tam gidc ABC.A’B’C’ c6 ddy la tam gidc ABC can tai A. Goi

S

V =Sh

M, N Ian luot la trung diém caa BC va B'C’
a) Chitng minh AMNA’ Ia hinh ch nhat
b) Tinh dién tich hinh chit nhat AMNA’ biét thé tich ctia hinh ling tru bang V va BC =a.
Bai giai. R

a) Taco A’N// AM va A’N = AM nén
A’NMA la hinh binh hanh.

Mt khdc A’'N L mp(CC’B’B) nén A'N

1 NM

Vay AMNA'’ Ia hinh ch@ nhat

b)V =S, .h =%AM .BC.AA'

ma AA’ = MN
nén dién tich hinh chi*t nhat AMNA’ la
S :EAM AA' :!(cmz)

2 a
Bai 30. Mot Mot binh thuy tinh hinh lang tru diing ABC.A’B’C’, ddy la tam giac ABC co
AB =6cm, BC = 10cm, AC = 8cm, chiéu cao CC'= 12cm. Muc nudce trong binh hién tai b?mg
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5 chiéu cao ctia hinh ldng tru. Bay gio ta day binh lai va 1t diing lén sao cho mat

(ACC’A’) la mét day. Tinh chiéu cao ctia muc nudce khi do.

Bai giai

1
Dién tich tam gidc day la S = 5.8.6 = 24cm’
Thé tich nuwdc hién tai trong hinh lang tru la
2 3
V= 24.5.12 =192cm

Néu chon day la (ACC’A’) thi S, =8.12 =96cm’

Chiéu cao muc nudc mai la

vV 192
h'=—="—=h'=2cm
S, 96
Vay chiéu cao muc nuwdc mdi la 2cm.
Bai 31. Mot binh thuy tinh hinh lang tru ding ABC.A’B’C’, ddy la tam giac ABC c6 AB =

o . 2

6cm, BC = 10cm, AC = 8cm, chiéu cao CC’= 12cm. Muc nuedce trong binh hién tai bang 5
chiéu cao cua hinh lang tru. Bay gio ta day binh lai va 1at dténg 1én sao cho mét (BCC'B’) la

madt day. Tinh chiéu cao cua muc nuwdc khi do6.

Bai giai

1
Dién tich tam gidc day la S = 5.8.6 = 24cm’
Thé tich nuwdc hién tai trong hinh lang tru la
2 3
V= 24.5.12 =192cm

Néu chon day la (BCC'B’) thi S, =6.12=72cm’

Chiéu cao muc nuedc mai la

h=Y 192 1 2 7em
S, 72

d

Vay chiéu cao muyc nwdc mdéi la 2,7cm.
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Bai 32. Day cta lang tru ding tam gidc ABC.A’B’C’ la tam giac ABC vuodng can tai A co

canh BC=a J2 va biét A'B =3a. Tinh thé tich khdi lang tru.

Bai giai A c
Ta co
B
AABC vudng can tai Anén AB=AC = Sa
a
ANCEYT T T C
ABC A'B'C' Ia lang tru dtng A "

= AA'LAB .

AAA'B= AA”? = A'B* - AB? = 8a*

= AA'=2a\2

Vay V=B.h=Sasc .AA' = a3\2
Bai 33. Cho lang tru t gidc déu ABCD.A’B'C'D’ ¢6 canh bén bang 4a va duong chéo 5a.
Tinh thé tich khéi lang tru nay.

Bai giai . o
ABCD A'B'CD' la lang tru ding nén !
A
BD?2=BD"2-DD"2=9a> = BD =3a
o . 3a
ABCD la hinh vuéng = AB=—
V2
2
Suy ra B=SABCD=9i AL

4

Vay V=B.h = Sasco.AA' = 9a°
Bai 34. Ddy cta lang tru ding tam gidc ABC.A’B’C’ 1a tam gidc déu canh a=4 va biét
dién tich tam giac A’BC bang 8. Tinh thé tich khdi lang truy.
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+ Phan tich V=B.h d¢€ timBvah

trong hinh la cac d6i tuong nao ?

+ Tim dién tich B = Sasc bang cong thiic
nao ?

+ Ttr dién tich AA'BC suy ra canh nao

? tai sao ?

+ Tim h = AA' dung tam giac nao va

dinhligi?

Loi giai:
Goi I la trung diém BC .Ta c6 A ABC déu
nén

Al=%ﬁ:2ﬁ&AuBc:A'uBc

4

S =%BC.A‘I S A :%:

AA' L (ABC)=> AA' LAl
S AA'=JAZ-AIZ =2

Vay Vascasc =Sasc AA'= 83
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Bai 3. HINH CHOP DEU VA HINH CHOP CUT DEU
A. CHUAN KIEN THUC
1) Hinh chop

M3t bén

Hinh chop co:

- Day la mot da gidc, cac médt bén la nhitng tam gidc c6 chung méot dinh.

- Duong thang di qua dinh va vudng gdc véi mat phang ddy goi 1a duong cao.

- Trong hinh trén: hinh chép S.ABCD c6 dinh 1a S, day la it giac ABCD, ta goi do la hinh
chop tk giac.

2) Hinh chép déu

Canh bén

Trung doan

M3t ddy

Hinh chop S.ABCD trén c6 ddy la hinh vudéng ABCD, cadc mat bén SAB, SBC, SCD va SDA

1a nhitng tam gidc can bang nhau. Ta goi S.ABCD la hinh chép ti gidc déu
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Hinh chép déu 1a hinh chép c¢é ddy la mot da giac déu, cac mat bén la nhiing tam giac can
bang nhau c6 chung dinh.

— Chan duong cao cua hinh chop déu trung véi tam ctia duwong tron di qua cac dinh cua
mat day.

— Duong cao vé tir dinh cia mdi mat bén ctia hinh chép déu duoc goila trung doan cia
hinh choép dé.

Vi du 1: a) Hinh chop c6 ddy la mot hinh thoi, cac mat bén la tam gidc can béng nhau va co
chung dinh, c6 thé duoc goi la hinh chép tit gidc déu khong?

b) Hinh chép cé ddy 1a mot hinh chit nhat, cdc mat bén 1a tam gidc can bang nhau va c6
chung dinh, c6 thé dwoc goi la hinh chép t giac déu khong?

a) Hinh thoi khong phai la mét da gidc déu nén hinh chép c6 mat day la mot hinh thoi
khong phai la hinh chop déu. Vay phat biéu trén sai

b) Sai vid hinh chi nhat khong phai la da giac déu.

3) Hinh chdp cut déu

Hinh chép cut déu 1a phan hinh chép

déu nam gitta mat phang day cta hinh

chép va mat phang song song véi ddy va

cat hinh chép.

— Mdi mat bén caa hinh chép cut déu 1a A

mot hinh thang can.

4) Dién tich xung quanh ctia hinh chép déu.
- Dién tich xung quanh ctia hinh chép déu bang nita tich ctia chu vi day véi trung doan.
S,, = pd
(p la ntta chu vi day; d la trung doan cta hinh chép)

— Dién tich toan phan cta hinh chép bang téng ctia dién tich xung quanh va dién tich day.
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Stp = qu +S| (S: dién tich day)

Vi du 2: Hinh chép t gidc déu c6 d6 dai canh bén bang 25cm. Day 1a hinh vuéng ABCD
canh 30cm. Tinh dién tich toan phan ctia hinh chép?
Bai giai

Goi EI la moét trung doan ctia hinh chép déu, ta

co
El? + IB* = EB?
2
:>EI2=EBZ—IBZ=EBZ—(%j Zsem
El? =25 —15°
C

= El =+/25° —15* =20cm
Dién tich toan phan cua hinh chop déu

| 30cm
Stp = qu +S, =(30+30)20 + 30.30 = 2100cm® A

5) Thé tich ctia hinh chép déu

— Thé tich cta hinh chép bang mdt phan ba ctia dién tich day nhan véi chiéu cao.

1
V= gS h (S: dién tich ddy, h: chiéu cao)

Vi du 3: Tinh thé tich hinh chép tam giac déu, biét dwong cao 12cm, canh day 10cm.
Bai giai

Hinh chép tam giac déu véi canh day AB D

=10cm, duong cao OD =12cm cd

+ Duong cao cua tam gidc day CH=

J107 — 5% ~ 8. 66cm . ¢

+ Dién tich day

S= % HC.AB = %10.8, 66 = 43,30cm’
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Thé tich V = %S.OD = %.43,3.12 =173,20cm’

B. LUYEN KI NANG GIAI BAI TAP
Bai 35. Cho hinh chép tam giac déu A.BCD. Goi H 1a trung diém CD. Chitng minh: a) CD
vudng géc v6i mat phang (AHB)

b) ACLBD
Bai giai
a) Hinh chop A.BCD la hinh chép tam
giac déu nén tam giac CBD la tam giac
déu cac tam ACB, ACD, ADB la cic tam

giac can tai A. H 1a trung diém CD suy ra

HB L CD; AHLCD

Vay CD vudng géc v6i hai duong thang
cat nhau thuéc mit phang (AHB) nén
CD L mp(AHB)

b) Goi E 1a trung di€ém BD ta c6 AE L BD; CE LBD

Vay BD vuodng géc véi hai duong thang cat nhau thuéc mit phang (AEC) nén CD L
mp(AEC) suy ra CD vudng gdc véi moi duwong thang thudc mp(AEC)

Hay ACLBD

Bai 36. Cho hinh chép t& giac déu S.ABCD. Goi O la giao diém cta AC va BD. Chuing
minh

a) SO vudng goc véi mp(ABCD)

b) mp(SAC) vudng goc véi mp(ABCD)
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Bai giai
a) Hinh chép t giac déu S.ABCD nén c6
ABCD la hinh vudng, cic canh bén bang
nhau.

Ta c6 ASBD 1la tam gidc can tai A c6 OD
= OB nén SO la dwong cao ctia tam giac
hay SO L BD

Tuong tu, tacé SO L AC

SO vuodng goc véi hai duong thang cat

nhau thuéc mp(ABCD) nén SO
1 mp(ABCD)

b) Ta c6 ACe mp(SAC)
BD € mp(SBD)

MaBD_L AC nén

mp(SAC) L mp(SBD)

Bai 37.Cho hinh chép tt gidc déu S.ABCD c6 AB =2cm, SA = 4cm. Tinh d¢ dai trung doan

va chiéu cao cta hinh chép déu nay.

Bai giai

Hinh chép tt gidc déu S.ABCD c6 AB =2cm,

SA =4cm, nén ABCD la hinh vudng va cac

canh bén bing nhau.

Ta cd

AC =BD =+ AD? + AB2 =+/22 + 22 =22

A0=A—2C:\/§

Trong tam gidc vuong SOA vudng tai O, theo pytago ta co

SO =/SA? — AQ? =, 4" —(JE)Z ~3J2

LIEN HE TAI LIEU WORD TOAN ZALO: 039.373.2038 TAI LIEU TOAN HOC



Website:tailieumontoan.com

Vay chiéu cao hinh chép 1a 3v/2cm
Goi H 1a trung diém AB, ta c6 SH 1a trung doan cta hinh chép

Trong tam gidac SBH vuong tai H, theo pytago ta co

SH =+/SB? + IB? =+/4* —1' =/15

Vay d6 dai trung doan la J15cm

Bai 38. Cho hinh chép tam giac déu S.ABC c6 AB = 3cm, canh bén SA = 4cm. Tinh chiéu
cao cua hinh choép.

Bai giai

Hinh chép tam giac déu S.ABC nén ABC aem

N cr A 4cm
la tam gidc deu.

Goi H 1a trung diém AB, O la trong tam C
tam giac ABC

Ta c6 CH la duong cao tam giac ABC H

Trong tam gidc CHB vuong tai H ta co B

2
HC =/CB? — HB? = /32—@) :%

2en 2. 33 _ 3
3 3 2

Trong tam gidc vuong SOC vudng tai O ta cd
SO=/SC* ~0C” =4 - (3) =13

Vay chiéu cao ctia hinh chép la V13cm

Bai 39. Mot hinh chép déu c6 10 canh. Hoi ddy ctia hinh chép d6 la da giac déu nao?

Bai giai

Hinh chép déu c6 10 canh thi day cua hinh chop d6 1a thap giac déu.

Bai 40. M6t hinh chdp cut déu cé ddy 1én bang 12cm, day bé bang 8cm va canh bén bang

v13cm . Tinh d6 dai trung doan va chiéu cao ctia hinh chép cut do.
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Bai giai

Hinh choép cut déu ta thdy mat bén la
hinh thang can AA’D’D. Vé duong cao
A’EvaD’F, taco

AD-A'D' 12-8
2 2

A'E=D'F = =2

Vay do dai trung doan la 2 cm
Khai trién hinh chép cut déu ta thay

Trong hinh thang vudéng OBB’O’ vé

duwong cao B'l ta c6

os:%zﬁﬁ;oe':mﬁ

Bl =0OB-0'B'=2+2
Vay duong cao hinh chép cut déu la

B'l =</B'B’ - BI’
B'|=\/J1—2—(2\/§)2=J§

Bai 41. Cho hinh chép t gidc déu c6 d6 dai canh day bang 8cm va d6 dai canh bén bang
5cm. Tinh dién tich toan phéan cta hinh chép.
Bai giai

Trong tam gidc vudng SHB, theo pytago

tacé SH =+/SB? — HB? =/5? —4* =3

Dién tich day la S, =8.8=64(cm?)

Dién tich xung quanh hinh chép la
— — _ 2

S,, = pd =(8+8).3=48(cm")

Dién tich toan phan hinh chép
S, =S, +S, =64+48=112(cm*)
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. y 1 \
Bai 42. Cho hinh chop tit gidc déu c6 dién tich xung quanh bang > dién tich toan phan.

Chiing minh rang cac mat bén ctia hinh choép la cac tam giac vudng can.

Bai giai

Hinh chép t& gidc déu S.ABCD c6 ddy 1a hinh vudng, cac canh bén la cac tam giac
can tai S (1)

Goi a la d¢ dai canh ddy, d la trung doan cua hinh chép

Taco S,, = pd =2ad

S, =S, +S,=2ad +a’

Mit khéc S, =%Stp < 2ad =%(2ad +a’) < ad —%az =0

1 1
<ald--a|=0<d=>a
2 2
. \ - A? 1
Goi G la trung di€m AB suy ra GB =§a
4 \ N\ 4 1
Ta c6 SG la trung doan hinh chop SG :Ea

Vay trong tam gidc SGB c6 GB=SG = %a va G =90" nén ASGB 1a tam gidc vudng

can tai G = éSB = 45° ()
Twong tw, ta c6 GéA =45° (3)
T (2), (3) suy ra BSA = 90" (4)
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T (1), (4) suy ra AASB vudng can tai S
Twong tu ta chirng minh dugc cac canh bén caia hinh chép 1a tam giac vudng can.
Bai 43. Tinh dién tich toan phan ctia hinh chép tit gidc déu S.ABCD biét

BD =12+/2cm, SC =10cm

Bai giai

Hinh chép t& giac déu S.ABCD c6 ddy ABCD
la hinh vudéng nén AD = AB, ta c6

BD =+/AD’ + AB® = ABy/2 =122

= AB=12

Trong tam giac vudng SHB, theo pytago ta c6

SH =+/SB* — HB? =+10° - 6° =8
Trong tam gidc SOB vuodng tai O, theo pytago

ta co

SO =+/SB? —OB? = \/102 _ (6\/5)2 _2J7

Dién tich ddy la S, =12.12 =144(cm?)

Dién tich xung quanh hinh chépla S = pd = (12 +12).8 =192(cm?)

xq
Dién tich toan phan hinh chép S, =S, + S, =144 +192 =336(cm’)

Bai 44. Tinh dién tich toan phan ctia hinh chép tam gidc déu biét canh day bang 10cm,
canh bén bang 13cm.

Bai giai

Tam gidc BCA can tai S c6 SIL AB tai I, theo pytago ta c6

2
1= 82| g5 1
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Tam giac ABC la tam giac déu c6 canh S
la a=10cm nén chiéu cao tam giac déu

1a 13cm

=a_\/§=%=5\/§

2 2
S.ABC la hinh chdp déu nén chan

h=Cl

duong cao H trung véi giao diém ba
duong trung tuyén cua tam gidc, ta cd

SH_LlCIva 10cm

HC =%CI =%.5\/_=10\/§ B

3

Trong tam gidc SHC vuong tai H, theo dinh li pytago ta c6

2
e o T

Dién tich day Ia S = %CI AB = %.5\/5.10 = 25/3(cm?)
10+10+10 )
S,, = pd =(—j.12 =180(cm?)

Vay dién tich toan phan ctia hinh chépla S = qu +S, =11,6 +180=191, 6(cm?)

t
Bai 45. Tinh dién tich toan phan ctia hinh chép tam gidc déu biét chidu cao bang V13cm
va canh bén bang 5cm.

Bai giai

S.ABC 1a hinh ch6p déu nén chan duong cao H trung véi giao diém ba duong trung tuyén

2
ctia tam giéc, ta c6 SHL CIva HC = §C|
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Trong tam giac SHC vuong tai H, theo

dinh li pytago ta co

HC =/SC? —SH? =[5 —\13" =23
Suy ra CI = 3J3 em
Tam giac ABC la tam giac déu, gia st co

canh la a nén chiéu cao tam giac

a3

déu 1a h=——ma CI 1a chiéu cao tam

giac ABC nén canh tam gidc déu la
2h 2343
V3 3

1

Dién tich ddy la § =—CI.AB = %.3\/5.6 =9/3(cm?)

=6 hay AB=6cm

ABY
Ta c6 SI la trung doan cuia hinh chép, ta ¢6 Sl = \/SBZ — (Tj =45"-3* =4

xq

S. = pd =(6+—2+6).4:36(cm2)

Vay dién tich toan phan ctia hinh chépla S, =S, +S, =36+ 93 ~51, 6(cm?)

. 2
Bai 46. Cho hinh chép t giac déu cé dién tich xung quanh bang § dién tich toan phan.
Tinh dién tich xung quanh ctia hinh chép biét canh bén J5em
Bai giai

Goi a la canh day ctia hinh chép t giac déu, d la trung doan.

2
Ta cé qu ngtp

Ma S, =pd=2ad vaS =S_+S,=2ad+a’
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vay 2ad =§(2ad +a’)

2
= 2ad :@_‘_Za
3 3

<:>§ad —ga2 =O<:>§a(d —-a)=0

sSd=avia>0

Ta co
d:\/SBZ—HBZ:\/S—a—Z:M *
4 2
A Zo_az 2 2 2
Vay ————=a<>2a=+20-a°’ < 4a*=20-a

2
obhat=20=a’=4<a=2

Dién tich xung quanh ctia hinh chop la qu = pd =2a.d =2.2.2=8(cm?)

Bai 47. Tinh dién tich toan phan ctia hinh chép t giac déu biét chiéu cao bang J28cm va
canh bén bang 10cm.

Bai giai

Ap dung dinh li pytago trong tam giac vuong EFC ta c6

CF=+EC? - FE? =10° /28’

FC =+/100 — 28 =+/72cm

Suy ra AC = 2472 em

Goi a la d¢ dai canh ddy cta hinh chép, ta co
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AC =+a?+a? =aJ2 =272
= a=12cm
2

Dién tich tt gidc day S =12.12 =144cm
Thé tich hinh chép

V= %S.h - %144.\/% ~ 253.9cm®

Bai 48. Tinh thé tich hinh chép t¢ gidc déu biét d6 dai canh day bang 6cm va do dai canh
bén bing +/43cm

Bai giai

Tacé AC =6 +6° =6+/2cm

Suy ra FC = 3v2cm

Ap dung dinh 1i pytago trong tam giac

vuong EFC ta c6
EF = JEC - FC? = V43’ - (32’
EF =+/43-18 =+/25 =5¢cm

Dién tich t& gidc ddy S = 6.6 =36Ccm

Thé tich hinh chép

V= lS.h = 136.5 =60cm’
3 3

Bai 49. Tinh thé tich hinh chép tam gidc déu biét chiéu cao bang +/12cm va canh bén bang
4cm.
Bai giai

S.ABC 1a hinh chép déu nén chan duong cao H trung vdi giao diém ba duong trung
. L4 4 \ 2
tuyén ctia tam gidc, ta c6 SHL CIva HC = §C|

Trong tam gidc SHC vuong tai H, theo dinh li pytago ta c6
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HC =+/SC? — SH? =42 — 12 =2

Suy ra CI =3cm

Tam giac ABC la tam gidc déu, gia st c6 canh la a nén chiéu cao tam gidc
(A \ a \ \ A
déu la h=——ma CI1a chiéu cao tam

giac ABC nén canh tam gidc déu la

2h 2.3

—:—:2\/§ ha AB=2\/§CIII

BB !

Dién tich day la A

S =%CI AB =%.3.2\/§ =3/3(cm?)

Thé tich hinh chép la

Y =%S.h =%3\/§.\/1_2=6(cm3)

Bai 50. Tinh thé tich hinh chop ti gidc déu biét do dai canh day bang 4cm va dd dai canh
bén bing v/24cm

Bai giai

E.ABCD la hinh chép t& giac déu c6 day ABCD la hinh vuong, c6 canh AB=4cm

Tacd AC =4* +4° =4/2cm

Suy ra FC = 27/2cm

Ap dung dinh li pytago trong tam giac vuéng EFC ta c6

LIEN HE TAI LIEU WORD TOAN ZALO: 039.373.2038 TAI LIEU TOAN HOC



Website:tailieumontoan.com

EF=JECT — FC? =24 — (242
EF =24 -8 =+/16 = 4cm

Chiéu cao hinh chop la 4cm

Dién tich t& gidc ddy S =4.4=16cm

Thé tich hinh chép

V = 1S.h = 116.4 ~21,3cm’
3 3

Bai 51. Tinh thé tich hinh chép tam gidc déu biét d6 dai canh bén bang J6cm va canh bén
day 3cm.

Bai giai

Goi H 1a trong tdm tam gidc ABC, HC cat AB

. , _ 3
taiD,tacé AD=DB = > J_ﬁcm

Tam gidc CDB vuong tai D, theo dinh li

pytago, ta co

2
DC=\/BC2—BD2=,/32—(%) =¥vé A

D
Ho=2cp-233_ 3
3 3 2 B

3cm

Tam gidc SHC vuong tai H, ta co

SH :JW:J(@Z ~(\3) =3

Thé tich cua hinh chop déu la

Y =15d.h=1(1DC.ABJ.SH 1 lﬁ.s B=2em
3 3\ 2 32 2 4

Bai 52. Tinh thé tich hinh chép i gidc déu cé trung doan bang 5cm va dién tich xung

quanh bang 80cm®.
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Bai giai
Dién tich xung quanh hinh chép ti giac
déu c6 canh day la a cm, trung doan la
5cm:

S, = p.d=2a.5=80cm’

Hay a =8cm

Tacé AC =+/8% + 8% =82cm

— BF = 4+/2cm

Ta c6 FI =4cm (vi FI1a duwong trung binh

ctua tam giac ABC, tam gidc ABC c6 canh
AB=a=_8cm)
Ap dung dinh li pytago trong tam giac

vuong EFI ta co

EF=+EI? — FI2 =+/5? — 42 =3cm
Thé tich hinh chép

V= lS.h = 182.3 = 64cm’
3 3

Bai 53. Tinh thé tich hinh chép t gide déu c6 dién tich xung quanh bang 80cm® va dién
tich toan phan bang 144cm*
Bai giai
Dién tich xung quanh hinh chép t gidc déu c6 canh day la a, trung doan la d
_ _ _ 2
S,, = p.d=2ad =80cm® (1)
Dién tich toan phan ctia hinh chép ti giac déu c6 canh day la a, trung doan la d
S, +S, =2ad +a’ =144cm’ (2)
T (1) va (2) suy ra 8> =144 —80 =64 = a =+/64 =8cm

Thay a=8 vao (1) ta dwgc d =5 cm
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Tacé AC =+/82 + 8% =82cm

= BF = 4+/2cm
Ta cd FI =4cm

Ap dung dinh 1i pytago trong tam giac

vuong EFI ta co

EF=+EI2 —FI? =+/5 — 4% =3cm

Vay thé tich ctua hinh chop t& giac déu da

cho la
V= 1S.h = 182.3 =64cm’
3 3

Bai 54. Cho hinh chép ti gidc déu S.ABCD c6 canh d4y bang a, canh bén bang a. Goi M, N,
Q lan lwot 14 trung diém ctia SA, SB, SC, SD. Tinh thé tich cta hinh chép cut déu
ABCD.MNPQ theo a.

Bai giai

Hinh chép t gidc déu S.ABCD c6 cac canh déu bang a va N 1a trung diém SB nén

NB=2
2

Trong hinh thang vudéng OO’NB vé duwong cao NI, ta co

_BC JAB*+AC* Jal+a’ a2
2 2 2 2

OB

on _ON JMN? + MQ?

2 2
\/(aJZ a 2
AR
oy 2 2) _2¥° a2
2 2 4
IB=0OB-O'N =a‘2/§—af:af
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NI =+/NB? - IB? = \/(%T _(ﬂlz o N

4

av2

Vay duong cao ctia hinh chop cut la
Dién tich day 16n S, =a’(cm?)
2

a
Dién tich day nho S, = I(cmz)

Thé tich hinh chop cut 1a

y_lav2ay7 _a'vi4

_ 14 )
3 4 2 24

Bai 55. Mot hinh chép cut déu ABCD.A’B’C’'D’ ¢6 cac canh day bang a va 2a, dudng cao

ctia mit bén bang a.

a) Tinh dién tich xung quanh
b) Tinh canh bén, duwong cao cta hinh chép cut déu.
Bai giai

a) Dién tich xung quanh ctia hinh chop cut

déu
1 : 1 2
S, =E(p+ p".d =§(4.2a+4a)a:6a

b) Khai trién hinh chép cut déu ta thady mat

bén la hinh thang can ABA’B’. Vé duong cao

Al B
A’'HvaB’K, taco
AH =Bk =AB-AB _2
2 2
Trong hinh thang vuéng OBB’O’ vé duong A H K B

cao B’'I ta co
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OB:B—ZD:a 2;O'B':¥ < ’

BIzOB—O'B'z#

Vay duong cao hinh chép cut déu la
B'l =+/B'B* —BI”’
2 2
2

2 | 2
Bai 56. Cho hinh chép tam giac déu S.ABC. Goi M, N, P lan lwgt 1a trung diém cac canh
SA, SB, SC. Chitng minh ABC.MNP la hinh chép cut tam giac déu.
Bai giai
Ta c6 AB//MN ; BC//NP nén
mp(MNP)//mp(ABC).
Mat khéac, S.ABC la hinh chép tam giac déu nén
SA =SB =5C

Suy ra SAB = SBC , do d6 AMNB la hinh
thang can.
Tuong te BNPC; AMPC la cac hinh thang can
Vay ABC.MNP la hinh chép cut tam giac déu.
Bai 57. Cho khdi chép tit giac SABCD ¢ tat ca cac canh c6 d6 dai bang a .
a) Chting minh rang SABCD 1a chép t gidc déu.
b) Tinh thé tich khoi chép SABCD
Bai giai
? Dung hinh thoi ABCD va ttr cau héi 1, dung SO L (ABCD) . Tai sao ?
Phan tich yéu ciu ciia dé bai ra cdc yéu ciu nho:
*) Hinh thoi ABCD ¢ ndi tiép trong duong tron khong? Suy ra gi tir gia thiét?

*) Phan tich V= %B.h dé tim B va h trong hinh la cac d6i twong nao?

*) Tim dién tich B cia ABCD bang cong thttc nao?

LIEN HE TAI LIEU WORD TOAN ZALO: 039.373.2038 TAI LIEU TOAN HQOC



Website:tailieumontoan.com

*) Tim h =50 qua tam giac nao boi dinh 1i gi?
Dung SO L (ABCD)

Ta c6 SA =5B =SC =SD nén
OA = OB = OC = OD=ABCD la hinh thoi c6
duong tron gnoai ti€p nén ABCD la hinh
vuong .

Ta cd SA2 + SB? = AB2 +BC2 = AC2 nén ASAC

vuong tai S
=08 = #

1 1 ,av2 a*\2

V ZESABCD'SO =—a

3 2 6

a3\2
6

Bai 58. Cho khdi tt dién déu ABCD canh bang a, M 1a trung diém DC.

Vay V=

a) Tinh thé tich khéi t&t dién déu ABCD.
b)Tinh khoang cach tir M dén mp(ABC). Suy ra thé tich hinh chép MABC
Bai giai
? Dyng tam gidc déu ABC ,tix tam O dung DO L (ABC) . Tai sao?
Phan tich yéu ciu ciia dé bai ra cdc yéu ciu nho:

1 ? \ \ \ \ 4 N \
*) Phan tich V= 3 B.h dé tim B va h trong hinh Ia cac do6i twong nao?

*) Tim dién tich B cia ABC bang cong thic nao?
*) Timh=DO qua tam gidc nao boi dinhli gi?
*) M3t phang (DCO) L (ABC)? Dung MH L OC suy ra diéu gi ?Tinh MH?
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a) Goi O la tam ctia AABC = DO 1 (ABC) D

v =%SABC.DO

2
3
S o0 =i, oc-2¢ a8
4 37 3

ADOC vubng c6 :DO =+/DC? —-0C?

_aV6 :V_lazx/g a6 a2
-3 3 43 12

b) Ké MH// DO, khoang cach tir M dén mp(ABC)

la MH
MH = 1po =&V
2 6
VR TS VT L I . 6 A N 7
MABC 3 ABC* 3 4 : 6 24 ay v = 4

Bai 59. Cho chép tam gidc déu SABC canh day bang a va canh bén bang 2a. Chiing minh
rang chan duong cao ké tir S ctia hinh chép 1a tim cua tam  gidc déu ABC.Tinh thé tich
chép déu SABC
Bai giai

? Dyng tam gidc déu ABC, tir tam O dyng SO L (ABC). Tai sao?

Phan tich yéu ciu ciia dé bai ra cdc yéu ciu nho:

*) So sanh SA,SB,SC suyra OA,OB,OC béi tich chat nao?

*) Phan tich V= %B.h d€ tim B va h trong hinh la cac d6i tugng nao?

*) Tim dién tich B cia ABC bang cong thttc nao?

*) Tim h =SO qua tam gidc nao boi dinh 1i gi?
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Dung SO L (ABC) Ta cé SA =SB =SC suy ra OA S
=0B=0C
Vay O la tam cua tam gidc déu ABC.

Ta c6 tam giac ABC déu nén

"3 372 3

2
. SO% =SAZ —OA2 =112° :>SQ=Wﬁ

3 Nl

X 1 a*J11
Vay V :§SABC'SO :T
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