CHUYEN PE TU GIAC
Bai 1: HINH THANG, PUONG TRUNG BINH CUA HINH THANG
A. LY THUYET

1. Dinh nghia:

- Hinh thang 13 tr giac ¢ hai canh ddi song song. Hai canh song song
goi 1a hai day,

hai canh con lai 1a hai canh bén. (H1)

- Hinh thang vudng 1a hinh thang c6 mot goc vuoéng. (H2)

- Hinh thang can 12 hinh thang c6 hai goc ké mot day bang nhau. (H3)

- Puodng trung binh cua tam giac 13 doan thang ni trung diém hai canh
cua tam giac. (H4)

- Puong trung binh cua hinh thang 13 doan thang ni trung diém hai
canh bén cua hinh thang. (HS)
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2. Tinh chat:

- Néu mot hinh thang c¢6 hai canh bén song song thi hai canh bén 4y
bang nhau.

- Néu mot hinh thang c¢6 hai canh day bang nhau thi hai canh bén song
song va bang nhau.

- Trong hinh thang can, hai canh bén bang nhau.

- Trong hinh thang can, hai duong chéo bang nhau.

- Puodng trung binh cua tam giac thi song song voi canh thir 3 va bang
nia canh ay.

V61 H4. Ta c6: MN //BC,MN =%BC



_ - Duong trung binh cua hinh thang thi song song vdi hai day va bang
ntra tong hai day.

AB+CD
V61 H5. Taco: MN//AB//CD va MN :g

3. Dinh ly:

- Puodng thang di qua trung diém mot canh ctia tam giac va song song
v6i1 canh thir hai thi di qua

trung diém ctia canh th ba, va duong 4y ciing chinh 12 dudng trung
binh cua tam giac.

- Puong thang di qua trung diém mot canh bén cua hinh thang va song
song voi hai déy thi di qua

trung diém ctia canh bén con lai va duong ay ciing 1a dudng trung binh
cua hinh thang.
4. Dau hiéu nhan biét :

- Hinh thang c¢6 hai goc ké mot day bang nhau 13 hinh thang can.

- Hinh thang c6 hai duong chéo bang nhau 1 hinh thang can.
5. M6 rong:

- Trong hinh thang c6 hai canh bén khong song song, doan thang ndi
trung diém cta hai duong

chéo thi song song voi hai ddy va bang mot nira hiéu hai day. (H6)
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B. LUYEN TAP

Bai 1: Cho tam giac ABC c6 AB = 5cm, AC = 7cm, BC =9 cm, Trén tia AB
liy diém D sao cho:
BD =BA. Trén tia AC lay diém E sao cho CE = CA. Kéo dai trung tuyén AM
clia tam giac ABC, lay
MI = MA.
a. Tinh do dai cac canh ctua tam gidc ADE.
b. Chting minh DI // BC.
c¢. Chung minh ba diém D, I, E thang hang.
HD:




Bai 2: Cho hinh thang ABCD ( AB // CD), Goi E 1a giao diém ctua AD va BC,
Goi M, N, P, Q lan luot 1a trung diém cua AE, BE, AC, BD, E
CMR: MNPQ 1a hinh thang
HD: & {
Dé dang chtrng minh dugc MN // AB y B
Goi R 1a trung diém cta AD khi d6 ta c6: RQ / AB
RP //DC// AB 7 2
Nén RP // AB => R, Q, P thang hang =>PQ // AB 0 P
Vay MNPQ 1a hinh thang V

D

Bai 3: Cho tam gidc ABC vudng tai A, V& AH vuong goc voi BC tai H, Goi M,
N lan luot 1a trung diém cua cac doan théng AH CH, CMR :
MN vuong goc véi1 AB va BM vuong goc voi AN

HD:

Vi MN la duodng trung binh

=> MN//AC ma AC L AB

=>MN 1 AB=> M Ila truc tam cia A ABN

A ABN c6 M la tryc tam => BM L AN

Bai 4: Cho doan thang AB va trung diém O ctia nd, trén cing 1 nira mit phang
c0 bo AB, v€ hai tia Ax va By vudng goc voi AB, Mot goc vuong dinh O cat
Ax tai C, cat By tai D

a, AC+BD=CD b, CO la tia phan gidc cua ACD

HD D
a, Goi I 1a trung diém cua CD !

AC// BD => Ol 1a trung binh ctia hinh thang ABCD cle

. o AC+BD 1

=> AC+BD =2.01 1

Lai co6 A COD vudng => OI la duong trung tuyén u} 4 " l

A 0 B

=> OI= CI=ID=> 201 = I1C +ID = CD )
b, Tacd A OCD vuong tai O c¢6 Ol 1a duong trung tuyén nén Ol = IC
=> A IOC can tai [ => CA2 =51

Ma: O, =C, Nén=> C,=C, Vay OC l tia phan giac géc ACD

Bai 5: Cho A ABC c6 A= 80°,(AB > AC) . Trén canh AB ldy D sao cho BD =

AC. Goi E, F lan luot 1a trung diém cta AD, BC. Tinh gbc BEF =7
HD:




Bai 6: Cho tir giac ABCD c6 AD = BC, dudng thang di qua trung diém M va N
ctia cac canh AB va CD cit AD va BC 14n lugt & E v F, CMR : AEM = MFB

HD : 2
Goi I 1a trung diém cia BD
Ta c6: MI, NI lan luot 1a duong trung binh F

=>A//7:?Z(d6ngvi) B
va N=F ( so le trong) .

Vay E=F

Bai 7: Cho hinh thang ABCD ( AB // CD) tia phan giac goc C di qua trung
diém M cua AD, CMR:

a, BMC = 90" b, BC=AB + CD
HD:

a, Gia st MC cat AB tai E

Khi 6 ACMD = AEMA(g.c.g)

= CM =EMvaCD = AE

Xét ABEC ¢6: E=C,=C,=> ABEC cin
Ma BM la dudng trung tuyén

=> BM la duong cao

Vay BM LEC

b, Vi ABEC can nén EB=BC=>BC=EA + AB=DC + AB

Bai 8: Cho hinh thang ABCD ( AB // CD), co C=60",DB la phan giac cua

goc D , Biét chu vi ctia hinh thang 1a 20cm, Tinh mdi canh cta hinh thang

HD: E

bat BC=a, taco ngay:AD= AB=BC=a

Ma: C =60° => D, =30" => DBC =90"

Xét ABDC ¢6 D, =30°,C =60° => DC =2a

Ma Chu vi hinh thang la20cmnéna+a+a+2a=20=>a=4 4 B




Bai 9: Cho tam giac ABC, AM la dudng trung tuyén, vé duong {;héng (d) di
qua trung di€m I cia AM cat cac canh AB, AC, Goi A’, B’, C’ 1an lugt 1a hinh
chiéu cia A, B, C trén duong thang (d) A

CMR: AA'=BB+CC

HD:

Goi H, K 1an luot 13 giao cta (d) véi AB va AC
Lay N 14 hinh chiéu ctia M trén duong thang (d)
=> AAA’l =AMNI ( canh huyén- goc nhon)
=> AA’ =MN

Hinh thang BB’C’C c¢6 MN la duong trung binh nén:

MN:AA':% B ! ' C

C!

Bai 10: Cho tam gidc ABC nhon, cac duong cao BH, CK. Goi D va E lan luot
1a hinh chiéu ctia B va C trén duong thang HK,

CMR: DK = EH. A

HD:

Goi M, M’ lan luot 1a trung diém cua BC va DE,
Xét ABHC vudng tai H co6 HM la dudng trung tuyén nén:

HM :%BC 1)

ABKC vuéng tai K c6 KM la duong trung tuyén nén:
KM = %BC 2) D

Tur (1) va (2) => MH = MK => KM’ = HM’
Vay DM’ = EM’

Bai 11: Cho tam gidc ABC c6 3 gbc nhon, cac dudng cao BD va CE, goilva
K theo thtr tu 1a hinh chiéu cua B va C trén duong thang ED, CMR: IE=DK
HD:

Goi M la trung diém ctua BC, ké MN LED A

Tt gidc BIKC 1a hinh thang => NI= NK (1)

ABEC vuéng c6 EM =% _BC

A BDC vuéng c6 DM =% _BC =>EM=DM

=> AEDM can c6 MN duong cao va 1a trung tuyén
=>NE = ND Q) L
Tu (1) va (2) => IE=




Bai 12: Cho tam giac ABC c6 G la trong tam, dudng thang (d) khong cit cac
canh cua tam giac ABC, Goi A”, B*, C’, G’ lan lugt 13 hinh chiéu cua A, B, C,
G trén dudng thang (d),

CMR: GG'— AA'+ BB+ CC

HD: 4
Goi M la trung diém ctua AC, va D ddi xtng v6i G qua M,
M’ 1a hinh chiéu cua M trén (d), Khi d6 ta co : D
GM =DM = BZG M
=> G la trung diém ctia BD G
=> GG’ 1a dudng trung binh cta hinh thang BB’D’D
=> MM’ la dudng trung binh cta hinh thang GG’D’D 3B ’ ’ C

BB'+DD'

Nén: GG'=s —— (1) ! i ¥ A SO
2 B' A G M D
AA'+CC" _ DD'+GG'

=>DD’+ GG’ =AA’+CC’=>DD’=AA’ + CC’ - GG’
Thay (1) vao ta dugc: 2GG’=BB’ + AA’ + CC’ - GG’
=>3GG"=AA’ + BB’ + CC’ = DbPCM

Bai 13: Cho tam giac ABC c6 trong tam G ( G nam bén trong tam giac), V&
duong thang (d) di qua G, cit AB, AC, Goi A’, B’, C’ 14 hinh chiéu cta A, B,
C trén (d), Khi d6 AA’, BB’, CC’ ¢6 mdi quan hé gi?

HD:

Goi [ trén AG sao cho Al =1G

Ké MM’ 1 (d)

Khi do ta co:

AGII’ = AGMM’ (canh huyén = goc nhon)
=I'=MM"mall’ = %AA’ = AA’=2. MM’

Hinh thang BB’C’C ¢c6 MM’ 1a dudng trung binh
Néntaco: 2. MM’ = BB’ + CC’

Néntaco: AA’=BB’ + CC’

Bai 14: Cho tam giac ABC, Goi D 1a trung diém canh AB, trén BC lay cac
diém E, F sao cho

BE = EF = FC, trén tia ddi cta tia BA lay diém G sao cho BG = BD

CMR: AF, CD, GE ddng quy 4

HD:

Goi I 1a giao diém cua CD va GE

=> E la trong tam cua ADGC => DI =1IC
ADEC c06 IF 1a duong trung binh nén IF // DE




Lai c6: DE la duong trung binh A ABF => DE // AF
Khi do A, I, F thang hang hay AF c6 di qua |

Bai 15: Cho tam giac ABC c6 BC = a, cac duong trung tuyén BD, CE, lay cac
diém M, N trén cac canh BC sao cho BM=MN=NC, GOi I la giao diém cua
AM va BD, K 1a giao diém cua AN va CE, Tinh IK

HD:

Vi DN Ia duong trung binh cia A ACM => DN // AM

. (BM =MN ‘ g
A BDN co: { => 1 la trung diém cua BD

AM | /DN
Ching minh tuong tu => K 1a trung diém cua EC

Kéo dai IK cat AB va AC lan luot taiﬁG va H 4
Khi do A BED c¢6 GI di qua trung diém I cua BD va // ED

Nén GE=GB A CED c6 KH di qua trung diém K cua EC va // ED

Nén HD=HC
Khi do ta co: GI=1ED:la,KH=lED:la £ 5
2 4 2 4

Con 2GH=a+la=3_a=>GH=3_a /W

2 2 4 G H

1 1 a I K
Nén IK= GH - GI- HK————a__az_
4 4 4 4 | | |
B ‘ M ' N T C

a
Vay IK =—
dy 4

Bai 16: Cho hinh thang ABCD ¢6 A=B=1v,BC=24B=24D,Goi M la 1
diém nam trén day nho AD, ké Mx vudng goc voi BM va Mx cit CD tai N
CMR: MB = MN

HD:

K¢ DK //AB, chting minh A BDC vudng tai D 4 1 T
=> ADC =90°+45° =135°, ’
Goi H 1a trung diém ctia BN,

Chtrng minh MH L BN vi ABMN vuoéng

1 1
MEH = ~BN.DH = ~-BN => MH = DH /% "

HMD = HDM ma HDM = ABH = DMN +MBH (1) © K
Va HMD = HMN + DMN (2)

Tu (1) va (2) => MBH = HMN

Ma: MBH +MNH = 90° => HMN + MNH = 90°

Bai 17: Choqtam giac ABC nhon, truc tam H, M la trung diém cta BC, qua H
ké duong thang vuong goc voi HM, cat AB, AC theo thir tu tai E va F



a. Trén Tia d6i tia HC, léy diém D sao cho HD=HC, CMR E 14 tryc tim
cua tam giac DBH

b. CMR: HE=HF A
HD: b
a, Ta c6 MH la duong trung binh ABCD K
=>MH// BD, P
Ma EF // MH => EF 1L BD
Ta lai c6: BA L DH => ABDH ¢6 E la truc tam
b, Goi G la giao diém cua DE va BH G
=> K 14 giao diém BH va AC A ,
=> ADHG = A CHK ( canh huyén - gbc nhon) => HG =HK * | Mo ¢
=> AHGE = A HKF (c. g. ¢) => HE=HF

Bai 18: Cho hinh thang ABCD (AB//CD), Goi E va F theo thtr ty 13 trung diém
ciia BD va AC, V& duong thang di qua E va vudng goc v6i AD va dudng thing
qua F vudng goc véi BC, cat nhau tai I, CMR: IC=ID

HD:

Goi N 1a trung diém ctia DC

=> FN la duong trung binh cia A ADC
o {FN //AD

=>PE 1l FN=>EI 1l FN
PE 1 AD

Chtrng minh tuong tu:
FQ 1 EN =>FI 1 EN =>11a truc tam
=>IN L EF, ma EF /DC=>IN L DC

AIDC c6 IN vira trung tuyén vira duong cao
=> AIDC can => ID=IC

Bai 19: Cho hinh thang ABCD, (AB<CD), Goi M, N, P lan luot 1a trung diém
cua AB, BD, AC, duong thang vudng goc véi MN tai N va dudng thang vudng
gdc vi MP tai P cét nhau tai E, CMR: EC = ED
HD:

Goi Q 1a trung diém ctia CD

MN la duong trung binh => MN = %AD,MN /1AD

PQ la duong trung binh => PQ = —AD ,PQ//AD




Bai 20: Cho 3 diém A, B, C theo thir tw ndm trén duong thang d, ( AB > BC),
Trén cung 1 nira mat phang bo 1a duong thang d, vé cdc AADB,ABEC déu, Goi
M, N, P, Q, I theo thir tu 14 Trung diém cta cac doan thang BD, AE, BE, CD,
DE

a, QMR: 3diém I, M, N théng hang b, CMR: 3 diém I, Q,P
thang hang

¢, CMR: MNPQ la thinh thang can d, NO = %DE

HD: D

a, D& thiy AD // BE

IN 1a duong trung binh A ADE => 1IN // AD
IM 1a dudng trung binh ADBE =>1M // BE // AD
=>3 diém I, M, N thang hang

b, Chiing minh tuong tu
c, Trong A AEB c6 NP 1a duong trung binh => NP // (d)
Tuong tu MQ // (d) => MQ // NP

-~

- Nl:Al_ T 00
== =>N=A4=60",
4,

—~

N, =

, . . 1/)\1 = Z;\l g 0 0 0 0
Chung minh tuong tutacod: § = =>QOPN =180"-60" —60" = 60
F, =B,

d, Vi MNPQ thang can => NQ = MP, Ma MP 14 duong trung binh A BED nén:

MP:%DE => NQ:MP:%DE

Bai 21: Cho A4ABC déu, Trén tia dbi cua tian AB, léy D, trén tia d6i cua tia AC
1y diém E sao cho AD=AE, Goi M, N, P, Q theo thtr ty 1a cc trung diém cua
BE, AD, AC, AB, CMR:

a, Tu giac BCDE la hinh thang can b, Tt gidc CNEQ 1a hinh thang
¢, AMNP 1a tam giac déu

HD:

a, AAED déu=> D=60"=B=>ED//BC

Lai c6 2 dudng chéo bang nhau => 1a hinh thang cén

b, AABC déu=>CQLAD

A AED déu=>EN L AD => CQ // En => 14 hinh thang

¢, Ta c6: NP la duong trung binh => NP = %DC

Xét ABEP ¢6 P=90°, MP 1a dudng trung tuyén

1 1
=> MP==BE =—DC
2 2




Xét AENB ¢ N =90° va MN la dudng trung tuyén
=> MN:lBE =1DC
2 2

Vay ANMP c6 3 canh bang nhau nén 13 tam giac déu

Bai 22: Cho to gidic ABCD, Goi P, Q theo thiru tu 1a trung diém cta AD va BC

a, CMR: po<A8+CD
b, Tt gidc ABCD 14 hinh thang khi va chi khi po = 28+<P
B

HD:
b, Ta chirng minh ABCD 1a hinh thang => PQ = @
That vy : A ADC c6 pR 14 dudng trung binh A
. 1
=> PR=-DC (1) . g
RQ 14 duong trung binh A ABC 7[
=> RQ = AB @) D

AB+CD

Cong theo vé (1) va (2) ta dugc : PO+ RO =

2
Nguoc lai : PO = @ = PO =PR+RQ =>3 diém P, Q, R thang hang,

Ma : PQ//DC vaRQ // AB=>AB // CD => ABCD la hinh thang

Bai 23: Cho tit gidc ABCD, ¢6 : A+C=180°, AB=BC = AD
CMR : ABCD la hinh thang can

HD: A
Vé BM 1 AB,BN 1 CD

=> AABM =A CBN ( canh huyén- géc nhon)

=> BM =BN

=> BD l tia phan gidc géc D

M

—~

Ma A ABD can => AB// DC=> { '

Vay ABCD la hinh thang can ’
Bai 2: POI XUNG TRUC, DOI XUNG TAM

A. LY THUYET

1. Binh nghia:

- Hai diém A va A’ duoc goi 1a d6i xtng véi nhau qua dudng thang d,
néu d 13 dudng trung truc

ctia doan thang AA’. (H1)



