CHU'ONG IX

BAI 33. HAI TAM GIAC PONG DANG

VD 11. Cho hai tam gidc MNP va RSK cé MN =9cm,MP =12cm,NP =15cm,RS = 5cm,
KR = 3cm, KS = 4cm. Chitng minh réng: AMPN « AKRS.

Gidi
Tocéwzgz&ﬂ:E:&M:E:g,
KR 3 KS 4 RS 5

MN MP NP
:}—:—:—:3
KR KS RS
Xét AMNP va AKRS cé: w:ﬂzM (ecmt)
KR KS RS

= AMPN «> AKRS
VD 1.2. Cho tam gidc ABC. Trén tia d8i clia tia AB ldy diém D sao cho AD = 2AB. Trén tia
déi clia tia AC 8y diém E sao cho AE = 2AC. Ching minh AADE « AABC .
Giai
Lay M, N lan luot & trung diém caa AD, AE.
= MN la duwong trung binh clia tam gidc ADE.
= MN // DE (tinh chat)
= AAMN «> AADE (dinh Ii) (1)
Vi M, N lan lvot | trung diém cla AD, AE nén AD =2AM; AE = 2AN

Ma AD =2AB; AE =2AC E e D

Suy ra AM=AB; AN=AC

Xét hai AABC va AAMN cé

AM = AB (cmt)

BAC = MAN (d6i dinh) )
AN = AC (cmt)

= AABC = AAMN (c.g.c) (2)

T (1) va (2) suy ra = AADE > AABC (dpcm)

VD 1.3. Cho hinh thang ABCD (AB // CD) c6 CD = 2AB. Goi E la trung diém cua DC.
Chirng minh ba tam gidc EDA, ABE, CEB déng dang v&i nhau.

Giai

B - C

Vi CD =2AB nén AB =DE = EC.

Vi AB // DC (ABCD la hinh thang) nén AED = EAB; ABE =BEC (so le trong)
Xét hai AEDA va AABE cé:°
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AE chung

A/E\D = EA/\B (cmt)

DE = AB (cmt)

= AEDA = AABE (c.g.c)

= AEDA » AABE (tinh chéat) (1)
Xét hai AABE va ACEB cé:

BE chung

A/Bi = B/E\C (cmt)

AB = EC (cmt) D" E C
= AABE = ACEB (c.g.c)

= AABE «» ACEB (tinh chét) (2)

TU (1) va (2) suy ra ba tam gidc EDA; ABE va CEB d6ng dang v&i nhau.

VD 2.1. Cho tam gidc ABC cé AB=8cm,AC =6cm,BC =5cm. Tam gidc A'B'C' déng dang

v@itam gidc ABC, cé canh I&n nhat A'B' =7cm . Tinh cdc canh con lai cta tam gide A'B'C’

Giai
Vi AA'B'C'-AABC A B _ACT _BC 7 _AC_BC
AB_ AC BC 8 6 5

:A’C’:%:SJS (ecm) ; B’C':%S:4,375 (cm)

VD 2.2. Cho tam gidc ABC déng dang v&i tam gidc DEF theo ti sé déng dang k :% .Chu

vi tam gidc ABC la 12cm. Tinh chu vi tam gidc DEF.
Giai
Ta céd AABC «» ADEF (gt)

— AB_AC _BC  4inh nghia)
DE DF EF

Vd&i ti s6 déng dang k :%, dp dung tinh chét day ti s6 bdng nhau, ta cé:

AB_AC BC AB+AC+BC 12
DE DF EF DE+DF+EF C,,.

3
5

12.5

=C —— =20(cm)

ADEF —

VD 3.1. Cho hinh binh hanh ABCD cé AB = 6cm, AD = 5cm. Lay F trén canh BC sao cho CF
= 3cm. Tia DF cét tia AB tai G.
a) Ching minh: AGBF «> ADCF va AGAD «» ADCF .
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b) Tinh d6 dai doan théng AG.
c) Ching minh: AG.CF = AD.AB

Giai

D C

a) Vi ABCD la hinh binh hanh nén BC /7 AD, AB // DC (tinh chét)

= BF 7 AD, BG /1 DC

Xét hai tam gidc AGBF va AGAD cé BF // AD suy ra AGBF © AGAD
Xét hai tam gidc AGBF va ADCF cé BG // DC suy ra AGBF «> ADCF
= AGAD « ADCF

b) Do AGBF «» ADCF :%=£
DC CF

Tacd BF+CF=BC=3+CF=5=CF=5-3=2 (cm)

3%:%:68:6.2:3=4 (cm)

Tacd AB+BG=AG=6+4=AG=AG =10 (cm)

c) Do AGAD «» ADCF = % = A—g = GA.CF =AD.DC

Ma AB = CD = GA.CF = AD.AB (dpcm)
IV. BAI TAP LUYEN TAP

Bai 1. Cho tam gidc ABC. Cdc diém D, E, F 18 lvot & trung di€m cdc canh AB, BC, AC.
Chirng minh radng ADEF « AABC.

Giai
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Do D, E lan lvot 1a trung diém cta AB va AC = DE // BC
Do E, F lan lwot & trung diém cla AC va BC = EF // AB
Do D, F lan luvot la trung diém cta AB va BC = DF /7 AC
Xét ADEF va AABC cé DE // BC; EF 1/ AB; DF i/ AC = ADEF «> AABC (dpcm)

Bai 2. Cho AABC cé AB=3cm,AC =5cm,BC = 4cm. Biét AABC, - AABC.
a) Tinh cdc canh AB,,AC, biét BC, =8cm.

11

b) Tinh cdc canh AB,,AC,,B.C, biét AABC, - AABC theo ti s& bdng 3.

i Ei e

Gidi
a) Ta cé: AB, = BLC, = AL N AB, _8_ AC, — AB, =6cm
AB  BC AC 3 4 5 AC, =10cm
b) Ta cé: AB, = BLC, = AL, — ke AB, - BC, _ AC, _3
BC AC 3 4 5

AB, =9cm
= 4B,C, =12cm

AC, =15cm

Bai 3. Cho tam gidc AABC, diém M thudc canh BC sao cho % :%. Pudng thdng di qua

di€m M va song song v&i AC cdt AB & D. Pudng thdng di qua M va song song v&i AB cét
AC & E. Biét chu vi tam gidc ABC bdng 24cm, tinh chu vi clia cdc tam gidc DBM va EMC.

Giai

B M C

MB 1 MB 1 MC 2
Do —=—=2—=—;—==

MC 2 BC 3 BC 3
Xét hai ABDM va ABAC cé DM /1 AC = ABDM «> ABAC (dinh Ii)

—, BD_DM _BM dinh nghia)
BA AC BC

MB 1 BD DM BM 1

Ml —=—=>—=——=——=—
BC 3 BA AC BC 3
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Ap dung tinh chét day ti s& bédng nhau ta cé — BD _DM _BM _BD+DM+CM 1

BA AC BC BA+AC+BC 3

C
jﬂzljﬂzljcﬁw =8 (cm)
CAABC 3 24 3

Xét hai AEMC va AABC cé ME i/ AB = AEMC > AABC (dinh Ii)

_ EM _MC _EC " 4inh nghia)
=B BC AC

_MC 2 _EM _MC EC 2
Mo —=Z=-——=——=—"=

BC 3 AB BC AC 3

EM_ MC EC EM+MC+EC 2

Ap dung tinh chét day ti s6 bdng nhau ta cé = = = ==
AB BC AC AB+BC+AC 3

C C
:>M=E:>M=E:>CAEMC =g.24=16 (cm)
Cose 3 24 3 3

Bai 4. Cho hai tam gidc ABC va DEF cé: AB=48cm,AC =20cm,BC =52,DE = 6cm,
DF = 2,5¢m, EDF = 90°. Chirng minh rdng: ACB = DFE.
Giai
ADEF c6é: EDF =90° (gt)
Theo dinh Ii Py-ta-go, ta cé: EF?> =DE? + DF? = EF? =6* + 2,5 = 42,25 =6,5°
= EF=6,5cm

Xét AABC v& ADFE co; AB_AC_BC ;48 _20 52,
DE DF EF = 6 25 65

Do dé AABC -~ ADEF = ACB = DFE (dpcm)
Bai 5. M6t tam gidc déng dang véi mét tam gidc c¢é cdc canh la 15, 20, 30. Tinh cdc canh

cla mét tam gidc nay néu chu vi clia né bdng 26.

Gidi

Goi cdc canh cla tam gidc can tim la q, b, ¢ tir gid thiét ta cé:
a_b ¢ a+b+tc 26
15 20 30 15+20+30 65

:é‘|5 6

65
= b:éZO 8

65

=é30—12

65

Vay tam gidc dé cé canh lan lvot la 6; 8 va 12.
Bai 6. Cho AABC c6 AB=6cm,AC =9cm. Céc diém D, E theo thi tu thudc cdc canh
AB,AC sao cho BD =4cm,CE =6cm.
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a) Chitng minh rédng AADE - AABC vé xdc dinh ti s6 déng dang.
b) K& EK // AB(K € BC). Chitng minh réing AADE - AEKC .
c) Tinh ti s6 chu vi AADE v& AEKC .

Giadi
A
D E
B¢ ~C
a) Trong AABthncé:ﬂzg:l,Ezzzl £=£:>DE//BC:>AADEmAABC
AB 6 3 AC 9 3 AB

b) Theo két qud cdu a) ta cé AADE - AABC

Mat khdc vi EK // BC = AEKC -~ AABC

= AADE -~ AEKC .

c) Theo két quad céu b) ta cé AADE -~ AEKC suy ra:

AD DE _AE 1 AD+DE+EC C,
EK KC EC 2 EK+KC+EC C

AEKC

Vay C. =-c

AADE 5 AEKC *

Bai 7. Cho tam gidc ABC vuéng tai A cé AB = 6cm, BC = 10cm. K& mét dueng théng song
song v&i BC, cdt cdc canh AB va AC tai E va F. Biét AE = 2cm, tinh ti s6 déng dang cla
AEF, ABC va db dai cdc doan canh AF, EF.

Giai

/

B C

Ta cé EF i/ BC = AAEF « AABC dinh i)
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AF _EF _AE_2 1
AC BC AB 6 3

Vay ti s6 déng dang cla hai tam gidc AEF va ABC la %

'AF EF 1:>AF:£:§cm; EF:E:Ecm
AC BC 3 3 3 3 3

Bai 8. Cho tam gidc ABC c6 AB = 5cm, BC = 8cm, AC = 7cm. DPiém D ndm trén canh BC
sao cho BD = 2cm. Qua D ké cdc dueng thdng song song v&i AB va AC, cét AC va AB lan
luot tai F va E.
a) Chirng minh ABDE «> ADCF .
b) Tinh chu vi t& gidc AEDF.

Giai

B D

a) HS ty chirng minh: ABDE «> ABCA; ADFC > ABAC
T d6 suy ra ABDE «» ADCF
BD DE BE

b) Ta cé6 ABDE «> ABCA = — =— (dinh nghia)
BC CA BA
:>g=@:>ED:B:Z (cm)
8 7 8 4
Ta cé ADFC » ABAC = 2F _PC _ FC  inh nghia)
BA BC AC
DF BC-BD DF 6 6.5 15
= —= >—=—=>DF=—=— (cm)
5 BC 5 8 4

Xét t& gidc AEDF c6 AF i/ AB; DE i/ AC = AEDF |a hinh binh hanh.

22

Tacé € =AE+ED+DF+AF:2DF+2DE:2(DE+DF)=2.(Z f’j 2.5 =11 (cm)

AEDF

Bai 9. Cho tam gidc ABC, ké Ax song song v&i BC. T trung diém M clia canh BC, ké mét

dudng thdng bt ki cét Ax & N, cét AB & P va cdt AC & Q. Chitng minh: % :%

Gidi
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Do AN // BM nén APBM « APAN =— PM _BM P

PN AN
QM  MC
Do AN // MC ta cé m: N (dinh Ii Ta-1ét) y N .
Ma BM =MC (M la trung diém ctia BC) Q

QM  PM PN_ON
QN PN PM QM

Bai 10. T& gidc ABCD c6 B=D=90°. Tir . o mot
diém M bat ki trén dudng chéo AC ké M
MP 1 BC,MQ 1 AD. Chi*ng minh: m+@ =1.
AB CD
Gidi
B P C
] ]
D
‘ 0
A
Vi MP 1 BC, B =90° = MP // AB = AABC » AMPC = Mp _MC
AB AC
Vi MQ L AD, D 90° = MQ // CD = AACD «» AAMQ = MQ _ MA
cD AC
R N e MP MQ MC MA MC+MA AC
Cdng vé v&i vé ta duoc: =1.
AB CD AC AC AC  AC
.. MP MQ
vay 7 M
AB CD

B&i 11. Cho tam gidc AABC cé AB=15cm,AC = 20cm. Trén hai canh AB, AC lan luot lay
hai diém D,E sao cho AD =6cm, AE = 8cm.
a) Ching minh: AD.BC = AB.DE.

b) Tinh chu vi clia tam gidc AADE, khi biét BC = 25cm. A
Gidi /\
D E
f AD_6 _2AE_8 2 AD_AE_ .. 50
AB 15 5'AC 20 5 AB  AC
= AADE » AABC = AD _ DE = AD.BC = AB.DE.
AB BC B C

b) Ta c6 chu vi tam gidc ABC l&: AB+BC+AC =15+35+20=70 (cm)
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Vi AADE «» AABC (cmt)

. P AD 2 2 2
Nen%:E 5 =P, =—=P :5.70:28 (cm)

AABC
AABC

Bai 12. Cho hinh thang ABCD (AB // CD). Goi O la giao diém cla hai dudng chéo AC va
BD.

a) Ching minh OA.OD =0B.OC.

b) Pudng thdng qua O, vudéng gdéc v&i AB, CDtheo th& tu tai H, K.Ching minh
OH.CD = AB.OK.

Gidi

a) Vi AB// CD nén AOAB «» AOCD

OA _ OB A H B
OC “ oD

= OA.OD =0C.0OB (dpcm)
b) Vi He AB, K CD nén AH // KC

= AOAH = AOCK = 24 _ 9 y | | .
oC OK D K C
Mo 24 _ A8 ~——(doAOAB « AOCD)
oC €D
_OH_AB

— OH.CD = AB.OK (dpcm)
OK
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BAI 34. BA TRUONG HOP PONG DANG CUA HAI TAM GIAC
VD 1.1. Cho AABC va AA'B'C' cé kich thuédc nhu hinh vé:

A
A!

B :
12 c B g c

a) Hai tam gidc AABC va AA'B'C’ ¢ d6ng dang v&i nhau hay khéng? Vi sao?

b) Tinh ty s& chu vi ctia hai tam gidc dé.

Gidi
a) Ta co:
AB _6_3.  AC _9_3 BC _12_3
A'B' 4 2' A'C' 6 2' B'C' 8 2

AB AC BC

j— = =
A'B'" A'C'" B'C’

Xét AABC va AA'B'C' co AB _ AC _ BC
A'B' A’C’ B’C,

= AABC @» AA'B'C' (c.c.c)
b) Vi AABC » AA'B'C' (cmt)
AB AC BC 3

- = — - —
A'B" A'C'" B'C'" 2
3 AB AC BC AB+BC +AC P

~ 2 AB AC BC AB+BCLAC P

Vay tisé chu vicia AABC va AA'B'C' la %

VD 1.2. Cho t& gidc ABCD cé AB=2cm, BC=10cm, CD =12,5cm, AD = 4cm, BD = 5cm.
Ch&ng minh réng: ABCD l& hinh thang.
Giadi

A4 2em B

10cm

4cm 5cm

D 12,5cm c
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Tac6 AB_ 2 BD_ 5 50 2 AD 4 2
BD 5 DC 125 125 5 BC 10 5
AB _BD _AD
~BD DC BC
AB BD _AD

Xét hai AABD va ABDC c (cmt)

°BD DC BC
= AABD > ABDC (c.c.c)

— ABD =BDC (cdp goéc tuong ng)

Ma hai géc ABD va BDC & vi tri so le trong

= AB // CD (dhnb)

VD 1.3. Goi O |& diém béat ki nédm trong AABC. Goi D,E,F theo th tv |a trung diém cla
OA, OB, OC. Goi A',B',C' theo th& tv |& trung diém cla EF,DF,DE. Chi*ng minh rdng:
a) AA'B'C'» AABC

—

b) A'B'C' = ABC

Giai

B

a) Xét AOAB c6 D va E lan luot 1a trung diém ctia OA, OB.
= DE la duong trung binh ciia AOAB

. DE- %AB )

Xét ADEF cé A, B' lan luot & trung diém cla FE,FD.
= A'B' la dudng trung binh ctia ADEF

= A'B’=%DE (2)

T (1) va(2) suyra A'B' = l1AB:lAB AB _1
2 2 4 AB 4

Ching minh tvong tu ta duoc ¢ =l; B'C :l
AC 4 BC 4



o s A'B' A'C' B'C' 1
T d6 suy ra = = =
AB AC BC 4

Xét hai AA'B'C’ va AABC c6 A B _AC'_B'C
AC _ BC

(cmt)

= AA'B'C' » AABC (c.c.c)
b) Vi AA'B'C' v AABC (cmt)

—

— A'B'C'= ABC (cdp géc tuvong ng)
VD 2.1. ChoAABC c6AB=18cm, AC =27 cm, BC =30cm. Goi D la trung diém clia AB, E
thudéc canh AC sao cho AE=6cm.
a) Chitng minh réng: AAED « AABC
b) Tinh d6 dai doanDE .
Giai

AE_6 _1AD_9 1_AD_AD
AB 18 3 AC 27 3 AB AC
Xét hai AAED va AABC ta cé:
A chung A

AD AD
== t
AB AC (cmt) E

= AAED « AABC (c.g.c)
b) Vi AAED » AABC (cmt)

ED
:_

BC A
ED %: ED = 30.6:18 = 10 (cm)

- A_g (cdp canh tuong tng)

20"
VD 2.2. Cho hinh thang ABCD (AB Vi CD) c6 AB = 2cm, BD =4cm, CD = 8cm.

Ch&ng minh rdng A=DBC.

Gidi
,AB 2 1B 4 1 AB BD
Tacd —="=—1—=—=— —=——
BD 4 2DC 8 2 BD DC
Xét hai AABD va ABDC ta co: A B

A/B\D = lﬁ (so le trong)

AB BD
— =—— (cmt)
BD DC

= AABD » ABDC (c.g.c) ¢

— A=DBC (cdp gdc tuvong trng)

= dpcm
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VD 2.3. Cho hinh thoi ABCD cé géc A=60°. Qua C ké duong thdng d cdt tia ddi clia cdc
tia BA, DA theo tht tv &E, F. Chirng minh rdng:

£8_AD

BA DF

b) AEBD «> ABDF

a)

Giadi
a) Do BC // AF nén ta cé: EB = E (dinh Ii Talet) A
BA CF
Ma CD /7 AE nén ta cé: ﬂ = E (dinh Ii Talet)
DF CF
D B

Do dé: @ = ﬂ

BA DF

F
b) Vi AB = BD = AD (ABCD I hinh thoi) nén ta cé —2 = B2 c
BD DF 5

Lai cé A=60° suy ra EBD = BDF = 120°
Xét hai AEBD va ABDF cé

E/BB = Ii)\F (cmt)

£8_8D
BD DF
= AEBD «» ABDF (c.g.c)

(cmt)

VD 2.4. Cho AABC nhon, I8y cdc canh AB, AC va BC dung cdc tam gidc vudéng cdn
AABD AACE ABCF . Hai tam gidc dau dung ra phia ngodi AABC, con tam gidc tht ba
dung trong cting mét nlra mdat phdng be BC véi AABC. Chirng minh rdng t& gidc AEFD
|a hinh binh hanh.

Giai
Tacé ABAD = ABCF (Hai tam gidc vudéng can) E
A

BD BA BD BF
=S — > — = —

BF BC BA BC D
Mt khac DBF = ABC|(= 45° +B,
= ABDF » ABAC (c.g.c) = B/D\F = BA/\C B C

Chi&ng minh tuvong tu ta cé ABDF «» ABAC = FEC = BAC
Ta e D/A\E+A/D\F:(90° +B/A\C)+(90° —B/D\F):180° — AE / DF

Ching minh tuong tu ta duoc AD // EF. Vay t& gidc AEFD la hinh binh hanh.

VD 3.1. Cho hinh chi* nhat ABCD, goi E |& trung diém cla AB, F la trung diém cla CD.

Chirng minh hai tam gidc ADF va CBE déng dang v&i nhau.
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Giai
AECF 1& hinh binh hanh (Vi cé AE,FC song song va bdng nhau), suy ra: AF //EC.
Khi d6, ta cé: AFD = ECF (hai géc déng vi)

CEB = ECF (hai gdéc so le trong) 4 E B

Tir d6: AFD = CEB
Xét AADF va ACBE, ta co:

B =D =90°
AFD = CEB F

Do véy: AADF « ACBE (g.9)

VD 3.2. Cho hinh thang ABCD(AB //CD). BiétAB=3cm;AD=25cm;BD=6cm va
DBC = DAB.

a) Chirng minh hai tam gidc ADB va BCD déng dang.

b) Tinh dé dai cdc canh BC va CD.

Giadi
a) Xét AADB va ABCD cé:
ABD =BDC (hai gdc so le trong) A B
DBC = DAB
Do dé: AADB» ABCD (g.9)
b) Vi AADB» ABCD nén ﬂzﬁz% y
BC BD CD b c

oy 25_3_6

BC 6 CD

= BC =5cm,CD =12cm.

VD 3.3. Cho hinh binh hainh ABCD, trén tia d8i cla tia DA ldy diém M sao cho DM = AB,
trén tia d&i clia tia BA 18y diém N sao cho BN = AD. Chithg minh:

a) ACNB va AMDC can.
b) ACNB » AMDC
c) Chitng minh M,C,N thdng hang.
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Giai
a) Xét ACNB cé: BN =AD(gt), ma AD =BC nén BN =BC N
= ACNB cén tai B.
Xét AMDC cé: DM = AB (gt), m& AB=DC nén DM =DC
= AMDC cén tai D. B c

— 0 _p
b) Vi ACNB cén tai B nén BCN =BNC = 180" -B

. °_p A D M
Vi AMDC cén tai D nén DCM=DMC=¥

—

Ma B=D (Vi cuing bu v&i 2 géc bdng nhau) nén BCN =BNC = DCM = DMC
Xét ACNB va AMDC cé:

DCM = BNC (cung bu v&i hai géc béng nhau CBA va BCD)

C/I\WD = N/C\B (cmt)

Do dé: ACNB ~ AMDC (g.9).

c) Ta cé: CMD = NCB (hai gbéc déng vi)

DCM =BNC (hai géc déng vi)

BCD = CDM (hai gdéc so le trong)

Ma DCM + CDM + DMC =180° (Binh li téng ba géc trong mét tam gidc).
Nén NCM = NCB+BCD+DCM =180°.

Do dé M,C,N thdng hang.S

IV. BAI TAP LUYEN TAP

Bai 1. Cho AABC cé AB = 6cm, AC =9cm, BC =12cm. AA'B'C' cé6 A'B' =10cm, B'C' = 20cm,
A'C' =15cm

a) Ching minh AABC «» AA'B'C".

b) Tinh ti s& chu vi cia AABC va AA'B'C'.

Giadi
. AB 6 3 B 12 3. CA 9 3
a)Tacd —=—==;, —=—"==; — ===
A'B" 10 5 B'C'" 2 5 C'A" 15 5
AB BC CA 3
- = — - —
AIBI Blcl CIAI 5

Xét AABC va AA'B'C'cd AB _ BC _ CA (cmt)
A'B' B'C'" C'A’

= AABC @ AA'B'C’ (c.c.c)

187



C
b) Ta cé AABC « AA'B'C' (cmt) = 248 _3

AA'B'C’ 3

Bdi 2. Cho AABC «» AMNP, biét ti s6 chu vi cia AABC va AMNP la %vd hiéu dé dai hai canh

tuong ing cla chidng la 4. Tinh dé dai hai canh tuvong &ng dé.
Giai
Ta cé AABC «» AMNP (gt)

AB _AC BC AB+AC+BC
MN “MP NP MN+MP+NP

Mo AB+AC+BC _4
MN+MP+NP 5

:>AB AC _BC 4
MN MP NP 5

., BC 4 BC 4
Tacdt —=—= =
NP 5 NP-BC 5-4

Ma NP -BC =4cm (gt)
BC 4

(gt)

= BC =16 (cm)

Do dd NP-BC=4cm = NP=20cm

Bai 3. Cho AABC. Trén canh AB ldy céc diém |, K sao cho Al = IK = KB. Trén canh BC lay
di€m E va D sao cho BD = DE = EC. Trén canh AC |8y diém F va G sao cho AF = FG = GC.
Goi M |a giao diém cla AD va BF, N l& gico diém BG va CK, P l& giao diém cta AE va Cl.

Ching minh AABC v ANPM.

Gidi

chézﬁz% 1 = DF /1 AB
AC BC 3

Vi DF i/ AB=> DF _CD DF—2

AB CB AB 3
AM AB AM 3 AM 3
> —=— D —=—=—=—
MD DF MD 2 AD 5

AP 3 AM AP
Tuwong ty —=—
AE 5 AD  AE

Hay MP // DE hay MP // BC

MP AM MP _3

Do dé
DE AD DE 5
Mat khdc DE :lBC £=_ (1)
) 3 BC 5
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Tuwong tu ta cé — AL w=—()

AB 5' AC 5
Tw (1) va (2) suy ra AABC «» ANPM (c.c.c)

B&i 4. Cho hinh thang ABCD(AB/ /CD), A=D=90%AB=2;CD =4,5;8D = 3. Chi*tng minh
rdng BC L BD.

Giai
Xét ABADva ADBC cé6 A B
ABD = BDC (2 géc so le trong) B
AB_BD _2
BD DC 3
= ABAD «» ADBC (c.g.c) .
— A =DBC =90° ’ ¢

= BC LBD

Bai 5. Cho hinh binh hanh ABCD.Ké& AH L CD,AK 1 BC. Chitng minh réng AKAH > AABC .
Giai
Tacé: S ,,.,=AHDC = AK.BC A

B
= AH.AB = AK.BC
AB AK
> —=—
BC AH
Xét AABCva AKAH cé

B = KAH (cung phu v&i B/AT<) D H C

AB AK
BC AH

= AABC « AKAH (c.g.c)

(chdng minh trén)

Bai 6. Cho hinh vuéng ABCD. Trén canh BC ldy diémE. Tia AE cét dudng thdng CDtaiM,
tia DE cdt dudng thdng ABtaiN. Chirng minh rdng
a) ANBC v ABCM

b) BM LCN
Gidi
AB EB
T AB//CM = 1 A B
a)Tacd AB// M- EC (1) N
BN EB 2
BN/ /CD = 2
// D _Ec (2)
AB BN
Tr (Yva Q) = 2= =22 3 é
Mva @) === (3) D C M
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Mat khdc AB=BC =CD nén t (3) suy ra
BC BN
CM CB

Xét ANBC vl ABCM c6: NBC = BCM =90°: g_c _BN

M CB
= ANBC > ABCM (c.g.c)
b) Goi Ola giao diém cta BMva CN.

—_—

Xét AOCM c6 OMC +MCO =BCN +MCO =90°
MOC =90° = BM L CN
Bai 7. ChoAABC vudng tai A cé BE la dudng phdn gidc cia AABC (E € AC). Ké AD 1L BC

(D € BC), ADcét BE tai F. Chitng minh FD_EA
FA EC
Gidi
Ta cé:BF la dudng phan gidc cia ABAD B
3@:@ (1) D
FA AB
BE la duding phan gidc ciia ABAC ¥
EA AB
_- = 2 A > °
~ECBC @ E ¢
Mat khdc ADBA «» AABC (c.g.c)
_D8_48 3
AB BC
FD EA
Ter (1), (2) var (3 UL
(1), (2) va (3) suy ra 2 EC

Bai 8. Cho hinh thoi ABCD canh a cé A = 60°, mdt dudng théing bét ky qua C cét tia dsi
cla cdc tia BA, DA tai M, N

a) Chirtng minh rdng tich BM. DN cé gid tri khéng déi
b) Goi K la giao diém caa BN va DM. Tinh s& do cta géc BKD .
Giai
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a) Goi do dai canh cua hinh thoi ABCD la a

M

Ta cé BC //AN:@ _ M (1)

BA _ CN
cp//am= M _ AD 5 B C
CN _ DN

T (1) va (2) suy ra

MB _ AD _ MB.DN = BAAD = a.q = &

BA _ DN p
D N

= BM. DN cé gid tri khéng déi.

b) A MBD va1A BDN cé MBD = BDN =120°

MB _MB_CM _ AD BD
BD BA CN DN DN

Mat khdc

(Do ABCD 1a hinh thoi cé A = 60° nénAB =BC =CD = DA)
= @ = @ = AMBD « ABDN (c.g.c)
BD DN

Suy ra I\A/h = I§1.

Md&t khdc A MBD vaiA BDNc6 BDM = BDK va M; = By nén BKD = MBD = 120°

B&i 9. Cho hinh binh hanh ABCD v¢&i dudng chéo AC >BD. Goi E,F lan luot la chan
dudng vudng goéc ké tir C dén cdc duong thdng AB va AD. Goi G la chan dudng vudng
géc ké tir B dén AC . Chirng minh rdng:

a) ABCG déng dang v&i ACAF

b) BG.AF = CG.CF

a) Xét ABCG va ACAF cé:
G=F (=90°)

BCG = CAF (hai goéc so le trong)
Do dé: ABCG~ ACAF (g.9)
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b) ABCG~ ACAF (g.9) :g:%
Hay BG.AF =CG.CF

Bai 10. Cho tam gidc ABC(ABSBC) cé cdc géc déu nhon, dudng phan gidc AD. Cdc
duong cao BE, CF cdt nhau & H, dudng phan gidc AD. Vé tia Dx sao cho CDx = BAC (tia
Dx v& A cung phia déi v&i BC), tia Dx cét AC & K. Chirng minh:

a) AABE » AACF . T d6 suy ra: AE.AC = AF.AB

b) AABC «> ADKC.

c) DK =DB.

a) Xét AABE va AACF cé:
E=F (=90°)

A géc chung

Do d6: AABE ~ AACF (g.g) = ~E - AB
AF ~ AC
Hay AE.AC = AF.AB

b) Xét AABC v&1 ADKC cé:
BAC = CDx (gt)

C géc chung
Do dé: AABC ~ ADKC (g.9)

c) Theo b. va tinh chat dudng phén gidc ta cé: b8 = DE vi cuing béng ﬁ
DC DC AC

= DK =DB.
Bai 11. Cho tam gidc ABC vudng tai A, cé AB=6cm,AC=8cm,BC =10cm.

Pudong cao AH(H € BC).
a) Chi ra cdc cdp tam gidc déng dang.

b) Chitng minh réing AH?> =BH.HC
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c) Cho AD |& dudng phan gidc clia tam gidc ABC(D € BC). Vé dudng thdng vudéng géc vdi
AC tai C cdt dudng phan gidc AD tai E. Chitng minh tam gidc ABD déng dang tam gidc
ECD.

Giai

4 C
a) Cdc cdp tam gidc déng dang: AABC ~ AHBA; AABC ~ AHAC; AHBA ~ AHAC .
b) Xét hai tam gidic vudng AHBA va AHAC c6: BAH + HAC = 90°
ACH+HAC =90°
Suy ra: BAH = HCA

= AHBA ~ AHAC (9.9)

BH AH
= =
AH CH

c) Vi EC LAC,BA1 AC = BA//CE
Xét AABD va AECD cé:

hay AH?> =BH.HC

BAD = DEC (hai gdéc so le trong)

ABD = DCE (hai gdéc so le trong)
Do d6: AABD ~ AECD (9.9).

Bai 12. Chotam gidc ABC, dudng trung tuyén AM. Qua diém D thudc canh BC, vé dudng
thdng song song v&i AM, cdt AB va AC theo th tu tai E va F.

a) Chitng minh rang khi diém D chuyén déng trén canh BC thi téng DE + DF cé gid tri
khéng déi.

b) Qua A vé& dudrng thdng song song v&i BC, cét EF & K. Chirng minh réing K |& trung diém
cua EF.

Gidi
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B D M C
DE DF BD DC BC
AM AM BM MC BM
Vay DE +DF = 2AM.
Md& AM khéng d8i, nén DE + DF khéng déi.

b) Ta chirng minh duoc: i:E (cung béng ﬁ).

AM  AM MC

a) Ta cé:

= FK =KE
Do d6: K la trung diém cua EF.

B&i13. Cho cdc tam gidc ABC va A'B'C' c6 A+A'=180°B=B'. Goi BC=a,AC =b,
AB=c,B'C'=a"\A'C'=b",A'B'=c"'. Chithg minh rdng aa’'=bb'+cc".

Gidi
B
E
C 4 D
V& AADE béing AA'B'C’, ké EF //BC.
ViEF//Bc = AE_AF b AR i —cAF (1)
M AC < b

AABC va AEDF déng dang (g.9)
BC AB  a c

DF ED AF+c' a'
=aa'=cAF+cc’' (2)
T (1) va (2) suy ra: aa’'=bb'+cc'.
Bdi 14. Cho tam gidc ABC,AD la phén gidc. Goi E,F lan luwot 1a hinh chi€u cta B va C
trén AD.

a) Ching minh AABE «» AACF,ABDE «» ACDF.
b) Chitng minh AE.DF = AF.DE.
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Giai
a) Xét AABE va AACF cé: A
B/A\E = F/AE (AD la phan gidc)
AEB = AFC = 90°
= NABE -~ AACF (g.9)
Xét ABDE va ACDF cé:

E
BDE = FDC (d6i dinh)
— — B‘ D C
DEB = DFC = 90°
— ABDE -~ ACDF (g.9) F
b) AABE — AACF = & _ BE
AF CF
ABDE « ACDF= SE - DE
"DF
Suy ra: E DE = AE.DF = AF.DE.
AF ~ DF

Bai 15. Cho hinh binh hainh ABCD, diém F trén canh BC. Tia AF cét BD va DC lan luot & E

va G. Ching minh:

a) ABEF -~ ADEA va ADGE -~ ABAE.

b) AE? = EF.EG.

c) BF.DG khéng d&i khi diém F thay d&i trén canh BC.
Giai

a) BEF =AED (d5i dinh); BFE =EAD (BF // AD)

— ABEF -~ ADEA (g.9)

BEA =GED (d6i dinh); BAE =EGD (AB // DG) -
= ADGE -~ ABAE (g.9)

AE ED_ EG ED 4
EF EB' AE EB

b) T phdn a suy ra:

AE _EG

= = AE? = EF.EG
EF AE
BF _AD
AABF -~ AGDA
c) (9.9 = — B-DG

— BF.DG = AB.AD (khéng dé&i).

Bai 16. Cho tam gidc ABC vudng & A, dudng cao AH. Ké HE L AB, HF L AC. Chirng minh
radng AB.AE + AC.AF = 2EF2,

Gidi
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T& gidc AFHE c6 ba géc vudéng nén né la hinh chr nhat. = EF = AH A

AAHB ~ AAEH (g.g) nén 28 —AH _ AB AE = AR (1) F
AH _AE
AC  AH E
AAHC ~ AAFH (g.g) nén 25 =A% AC AF = AH2 (2)
AH _ AF B : C

Céng theo v& cdc déng thuce (1) va (2), thu duoc:
AB.AE + AC.AF = AH? + AH? = 2AH? = 2EF?

Bai 17. Cho tam gidc nhon ABC, truc tdm H. Goi M la trung diém cta BC. Budng théng
qua H va vudng géc v&i MH cdt AB va AC theo thi tu & | va K. Ching minh rdng:

a) AAIH déng dang ACHM va AAKH déng dang ABHM.
b) HI = HK.
Gidi

a) Xét AAIH va ACHM cé:

A: = 6\1 (cung phu v&i ABC); I; =I—A|1 (cung phu v&i I:|;)
= AAIH ~ ACHM (g.9)
Xét AAKH va ABHM cé:

A/K\I-I:@(vi cung phu v&i @(:@3)

HAK = HBM (vi cung phu v&i @) B
Suy ra AAKH -~ ABHM (g.9)

b) Theo cau a, AAIH ~ ACHM = 2H _ H!

CM _ MH

AAKH ~ ABHM = M=ﬂ.Tcz| lgi c6 CM = BM nén HI _ FK

BM MH MH MH
Suy ra HI = HK (dpcm)
Bai 18. Cho AABC can tai A. Trén dudng phén gidc ngodi clia géc A 1dy hai diém M va N
vé hai phia ctia A (M thuéc nita mét phdng b& AC chira B, N thudc nira mat phdng con lai)
sao cho AM.AN = AB2
Ch&ng minh radng AANB ~ AACM.

Giai

Ké dudng cao AH clia tam gidc cén ABC, ta cé AH déng thoi la phan gidc cla BAC
= AH 1 AM
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Ma AHL BC = MN//BC

Vi =A A=A,

Do d6 MAC =NAB (1)

Mat khdc theo gid thiét ta cé: AM.AN = AB*> = AM _AB
AB AN
B H C
Ma AB = AC nén M=ﬁ (2)
AC AN

T (1) va (2) ta cé AANB -~ AACM (c.g.c)
Bai 19. Cho AABC céan tai A va O l& trung diém cla BC. Mét diém D di dong trén AB, 1dy

2

diém E trén AC sao cho CE = (;E . Chirng minh rang

a) ADBO «» AOCE
b) ADOE «> ADBO
c) DO, EO lan lwot la phan gide cla cdec géc BDE, CED.
d) Khodng céch tir O dén doan ED khéng déi khi D di déng trén AB.
Giai
o] 5% CE OB
BD OB BD '
= ADBO « AOCE

a) Tir CE = va B =C (gt)

b) T cGu a suy ra 63= éz (1)
Vi B, O,C thédng hang nén Os + DOE +EOC =180° (2)
trong tam gidc EOC thi E, + C+EOC =180° (3)

T (1), (2), (3) suy ra DOE=B=C

ADOE va ADBO cé % % (Do ADBO «» AOCE)

. DO OE
v —
DB ~ OB

nén ADOE «» ADBO .

(Do OC = OB) va DOE=B=C

c) Tl cdu b suy ra D: =D, = DO l& phdn gidc cla cdc géc BDE.
Cdng tur cdu b suy ra E:=E,= EO & phdn gidc cta cdc géc CED.

d) Goi OH, Ol la khodng céch tr O dén DE, CE thi OH = OI, ma O cé dinh nén OH khéng
ddi = Ol khéng d8i khi D di déng trén AB.

Bai 20. Trén mét canh clia mot géc dinh A, 1dy doan thdng AE = 3cm, AC = 8cm. Trén canh
th hai clia géc dé, ddt cdc doan thédng AD = 4cm va AF = 6cm.
a) Héi tam gidc ACD va tam gidc AEF déng dang khéng? Vi sao?

197



b) Goi | |& gico diém cla CD va EF. Tinh ty sé dién tich caa hai tam gidc IDF véa tam gidc
IEC.
Gidi

c -~ a) Xét AACD va AAFE déng dang

Vi AC _ ﬂ:i ; A chung
AF AE 3’

Vay AACD ~AAFE (c.g.c)

5 . b) Ta chirng minh duoc A IDF va A IEC déng dang (g.9)
= k :z = S’i:i
5 S 25

IEC
Bai 21. Cho hinh binh hanh ABCD cé dudng chéo AC I&n hon dudng chéo BD. Goi E, F lan
luot |& hinh chiéu clia B va D xuéng dudng thdng AC. Goi H va K 1an luot [& hinh chiéu cla
C xuéng dudng thdng AB va AD.

a) T& gide BEDF la hinh gi ? Hay chirng minh diéu d6?

b) Chirng minh réng: CH.CD = CB.CK

c) Chirng minh rdng: AB.AH + AD.AK = AC2.

Giai
” a) Ta cé: BE L AC (gt); DF LAC (gt) = BE // DF
Ching minh: ABEO = ADFO(g—c—-g) = BE =DF
Suy ra: T& gidc BEDF |a hinh binh hanh.
B ¢ b)Tacéd: ABC = ADC = HBC =KCD
o 2 Chirng minh: ACBH ~ ACDK(g—g) ~
ACBH ~ ACDK(g - g)
E
A [
D “ L CH_ K chep-ckeB
CB o))
c) Chirng minh: AAFD ~ AAKC(g—g) ~AAFD ~ AAKC(g —g)
AF _AK = AD.AK = AF.AC
AD AC
Chng minh: ACFD ~ AAHC(g—-g) ~ACFD ~ AAHC(g-g)
CF AH
= =
CD AC

Ma:CD =AB = CF_AH = AB.AH=CF.AC
AB  AC

Suy ra: AB.AH + AB.AH = CF.AC + AF.AC = (CF + AF)AC = AC? (dpcm).

Bai 22. Cho tam gidc ABC, | & giao diém clia ba dudng phan gidc. Pudng thdng vudng
gdc v&i Cl tai | cdt AC, BC theo tht tv & M, N. Chirng minh rang:
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a) AAIM ~ AABI.
AM (Al
b) o - | 2
BN | BI
Gidi

—~

a) Tacd: M, =A, =

)

—

N
—

’\71:900_61: +

N>
N | o>

N | T

Suy ra: |, == =B, . Do dé AAIM ~ AABI (g.g)

b) T cdu a suy ra AM = Al nén Al = AM.AB
BN BI

2
Tuong tu B = BN.AB. Do ds A - AM

B> BN
2
BN Bl

Bai 23. Cho AABC cé AB < AC, cdc dudng phan gidc BD va CE. Ké tia Bx sao cho DBx =
DCE (tia Bx v& A ndm cuing phia d&i v&i BD), Bx cé&t DA & F, cdt CE & G. Chirng minh rdng:
a) CG < CE
b) BD < CE.

Giai

a) Ta c6: AC > AB = B >C = DBA>C, = DBF

Goi | l& gico diém cta BD va CE thi G ném gitra | va E

SuyraCG < CE (1)
b) Do §1>avd D/Ii-'zé\z
Suy ra CF > BF (2)

Ta chirtng minh duoc hai AFBD va AFCG déng dang (g.9)

T (2) va (3)suyra BD<CG  (4)
T (1) va (4) suy ra BD < CE
Bdi 24. Cho AABC cdan tai A cé BC = 2a, M la trung diém cla BC. Ldy cdc diém D, E theo
thu ty thudc cdc canh AB, AC sao cho DME =B.
a) Chirtng minh rdng tich BD.CE khéng déi.
b) Chirng minh rédng DM |& tia phan gidc ctia géc BDE.
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c) Tinh chu vi AAED néu AABC la tam gidc déu.
Giai
a) Ta co: D/M\CzD/IVWE+CTI\E
MGt khéc DMC = B+ BDM
Mé& DME =B nén CME = BDM
Do dé: ABDM ~ ACME (g.9)
BD BM

50 _BM L BD.CE=CM.BM =
CM ~ CE
b) ABDM ~ ACME suy ra: 24 - 8D
ME ~ CM
M _BD \vicMm=BMm)
ME ~ BM

Do d6: ADME ~ ADBM (c.g.c) = MDE = BDM
Vay DM la tia phén gidc cla géc BDE.
b) T cAu b suy ra DM la tia phén gidc cia géc BDE
EM la tia phén gidc cta géc CED
Ké MH L DE, MI L AB, MK 1L AC
Tacé: DH =DI, EH = EK
Do d6 chu vi ADE = Al + AK = 2AK
MC a

Talgicd CK=—=—
) 2 2

AC = 2a nén AK = 1,5a
Vay chu vi tam gidc ADE = 3a
Bai 25. Cho bén diém A, C', D', B thdng hang theo thi tu dy. V& vé mét phic cla AB céc
hinh vuéng ABCD va A'B'C'D". Chirng minh rdng cdc dudng thdng AA', BB, CC', DD’ déng
quy.
Giai

Goi O la giao diém cta AA' va BB'A
. Tq cé: OB' _OA' A'B' B'C’
¥ OB OA AB BC

B /s Do d6: AOB'C' ~ AOBC (c.g.c) = B'OC' = BOC
. Tw dé: C, O, C' thadng hang.

; Tuwong tu D, O, D' thdng hang

A C D B Vay dudng thdng AA', BB', CC', DD’ déng quy
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Bai 26. Cho tia Oy ndm gitta hai tia Ox, Oz. Trén tia Ox ldy diém A va A' sao cho

OA :%OA’. Trén tia Oy ldy diém B va B' sao cho OB =2cm, BB'=4cm. Trén tia Oz ldy

I

diém C va C' sao cho % :g (ba diém A, B, C khéng thdng hang)

a) Tinh ﬁ
A'B'

b) Chitng minh: AABC -~ AA'B'C'

Gidi

a) Ta cé: OA :l; OB :l :%:2 = AB// A'B' (Dinh ly Talet ddo)
OA'" 3 OB' 3 OA' OB’
AB_OA _1
A'B' OA' 3
b) Ch*ng minh tuvong tu: BC 7 B'C' = BC _08_1
B'C" OB' 3
Va ACy AC = AC _0A 1
A'C OA' 3

AB AC BC 1

=

A'B' A'C' B'C' 3
= AABC -~ AA'B'C’
BAI 35. BINH Li PYTHAGORE VA UNG DUNG

VD 1.1. Tim x trong méi hinh vé& sau:
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Gidi

a) Xét tam gidc ABC vudng tai A, ta cé: AB> + AC? =BC? (dinh Ii Pytago)
=8 +6°=x"
= x> =100=x =10
b) Xét tam gidc MNP vuéng tai M, ta cé: MN? + MP? = NP? (dinh |i Pytago)
=3 +x*=5
=x*=25-9=16=>x=4
VD 1.2. Tim cdc dé dai PN va BC trong hinh vé sau:

0]

7ecm C
25cm

30cm L]

4em ?

10cm
a) b)
Gidi
a) Xét tam gidc OMP vuéng tai P, ta cé: OP? + MP? = OM? (dinh Ii Pytago)
= OP? +7? =257
= OP? =25 -7 =625-49
= OP? =25 -7 =625-49=576 = OP =24cm

Xét tam gidc OPN vuéng tai P, ta cé: OP? + PN> =ON? (dinh |i Pytago)
= 24% + PN* =30°
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= PN? =30%-24> =900-576 =324 = PN =18cm D

7cm C
Vay PN =18cm o
b) Ké CH L AB tai H suy ra t& gidc AHCD la hinh chr
A 4cm
nhat
=CH=DA=4cm; DC=AH=7cm - -
Tacé AH+HB=AB A 10cm  H

=7+HB=10=HB=3cm

Xét tam gidc CHB vuéng tai H, ta cé: CH? + HB> = CB? (dinh |i Pytago)
= 4% +3° =CB?

= CB*=16+9=25

= CB*=5"=CB=5cm

VD 1.3. Tinh khodng cdch gitra hai diém A va B trong hinh vé.

Giai
Ta cdéd: AD =32m, BC =41m
Ké AH vudng géc véi BC suy ra AH = DC =12m
VaBH =41-32=9(m)
Xét tam gidc ABH vubéng tai H, ta cé:
AH? + BH? = AB? (dinh |i Pytago)
= AB> =97 +12° =81+144=225= AB=15m

VD 1.4. Cho tam gidc ABC vudng tai A, c6 AB =
6cm, AC = 8cm. Tinh d6 dai canh BC, dud'ng cao AH va céc doan théng BH, CH.
Giai
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A C

+ Xét tam gidc ABC vudng tai A, ta cé: AB> + AC*> =BC? (dinh |i Pytago)

= BC?*=6"+8"=36+64=100=BC =10cm

+ Tacd AHBC =AB.AC = AH10=6.8= AH=48:10=4,8cm

+ Xét tam gidc ABH vudng tai H, ta cé AH? + HB? = AB? (dinh Ii Pytago)

= HB* = AB> - AH*> =6* - 4,8° =12,96 => HB=3,6 cm

+Tacé BH+HC=BC =HC=BC-BH=10-3,6 =6,4cm

VD 1.5. Cho AABC vudng tai A, AB = 24cm, BC = 26cm va AIMN vuéng tai [, IN=25cm,
MN = 65cm. Ching minh AABC -~ AIMN .

Gidi
Xét AABC vudng tai A ta cé: M
AB? + AC*> =BC? (dinh ly Pytago)
= AC? =BC? - AB* =26*-25° =100 = AC =10cm B
Xét IMN vudng tai | ta cé IM? +IN? = MN? (dinh Iy 6
Pytago) 24|\ 26
= IM?> = MN? —IN? = 65° — 25 =3600 = IM =60cm
,AC 10 2 AB 24 2 BC 26 2 s N 4 ¢
Tacd —=—=5;, "= - _“——_=2
IN 25 5 M 60 5 MN 65 5
AC AB BC
- — ==
IN IM MN
Xét hai AABC va AIMN cé £:ﬂzE (cmt)
IN IM MN

= AABC «»» AIMN (c.c.c)

VD 2.1. Chirng minh AABC la tam gidc vuéng (chi ra vuéng tai dinh nao) trong cdc truong
hop sau:
a) AB =9cm, AC =15cm, BC = 12cm;
b) AB = 13cm, AC =12cm, BC = 5cm.
Giai
a) Xét tam gidc ABC cé AB*> +BC* =9% +12° =225
Ma AC? =15% =225
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= AB® +BC? = AC?

= tam gidc ABC vuodng tai B (theo Pytago ddo)

b) Xét tam gidc ABC c6 AC? +BC?> =12> +5° =169

Ma AB® =13* =169

= AC? +BC? = AB®

= tam gidc ABC vuodng tai C (theo Pytago ddo)

VD 2.2. Cho AABC cé AB = 6cm; AC = 8cm; BC = 10cm. Ké AH vudng géc vai BC tai H.
a) Ching minh tam gidc ABC vuéng tai A;

b) Tinh dién tich tam gidc ABC;

c) Tinh d6 dai doan AH.

Gidi B
a) Xét tam gidc ABC, ta co:
AB’ + AC*=6°+82=36+64=100 H

Ma BC? =10° =100
= AB* + AC* =BC?
= tam gidc ABC vuodng tai A (theo Pytago ddo)

1.AB.AC = 1.6.8 =24 (cm?
2 2

b) Tacd S

AABC —

1 1

c)Tacd S E.AH.BC:E.AHJO=24:>AH=24.2:1O=4,8 cm

AABC —

VD 2.3. Cho tam gidc ABC cé AB = 24cm, AC = 32cm, BC = 40cm. Trén canh AC ldy diém
M sao cho AM = 7cm. Chirng minh rdng:

a) Tam gidc ABC vuéng.

b) AMB =2C

Gidi

a) Xét tam gidc ABC, ta cé: AB® + AC? =24” + 32> =576 + 1024 = 1600

Ma BC? = 40° = 1600

= AB’ + AC* =BC?

= tam gidc ABC vuodng tai A (theo Pytago ddo)

b) Xét tam gidc ABM vudng tai A, ta cé: AB? + AM? = BM? (dinh ly Pytago)
= BM? =24 +7° =625 =25 = BM =25cm

Ma MC=AC-AM=32-7=25cm

= BM=MC

Xét tam gidc BMC cé BM = MC (cmt) suy ra tam gidc BMC cén tai M

= MBC =C (tinh chat)

Ta c6 AMB=MBC +C (tinh chat géc ngodi clia tam gidc BMC)

— AMB =2C (dpcm)

205



VD 3.1. Cho tam gidc ABC vudng tai A, dudng cao AH, trén d6 lay diém D. Trén tia ddi cla tia
HA 18y mét diém E sao cho HE = AD. Pudng vudng géc véi AH tai D cdt AC tai F. Chirng minh
rdng EB L EF .

Giai

A

S

B

Xét tam gidc DEF vuéng tai D, ta cé: DE* + DF? = EF? (dinh |i Pytago)
Xét tam gidc BHE vudng tai H, ta cé: BH? + HE? = BE? (dinh |i Pytago)
Xét tam gidc ABH vudng tai H, ta cé: AH? + BH? = AB? (dinh Ii Pytago)
Xét tam gidc ADF vudng tai D, ta cé: AD*> +DF? = AF? (dinh i Pytago)
Xét tam gidc ABF vudng tai A, ta cé: AB* + AF? = BF? (dinh If Pytago)
— BF? = AH? + BH? + AD? + DF?

= BF” =(AD-+DH)’ +(BH? + AD?)+ DF’

= BF? =(HE+DH)’ +(BH? +HE? )+ DF’

= BF? =DE’ + BE* + DF?

= BF® = (DE” + DF? )+ BE” = EF* + BE”

Xét tam gidc BEF cé BF? =EF? +BE?

— tam gidc BEF vudng tai E (theo dinh I Pytago dao) =EB | EF

VD 3.2. Cho tam gidc ABC vuéng tai A. Goi D va E lan luot [& cac diém trén hai canh AB
va AC (D, E khong triing véi céc dinh clia tam gidc). Chirng minh réng BE® + CD?* = BC? + DE®

Gidi
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B *C

Ap dung dinh I Pytago cho céc tam gidc ADC, ABE, ADE, ABC ta |an luot cé:

CD* = AD* + AC* (1)

BE? = AE* + AB? (2)

DE*> = AD* + AE? (3)

BC? = AB*> + AC? (4)

T (1) var (2) suy ra CD* + BE? = AD* + AC> + AE* + AB* (5)

Tl (3) va (4) suy ra DE* +BC? = AD” + AE* + AB> + AC” (6)

Tl (5) va (6) ta dwoc CD* + BE”> = DE* +BC®

VD 3.3. Cho AABC vudng tai A. Goi M la trung diém cla AB, k& MH vudng géc véi BC tai
H.

Chitng minh réng CH> —BH* = AC>.

- . *C

Né&i CM
Xét tam gidc CMH vudng tai H, ta cé: MH? + HC? = MC? (dinh Ii Pytago)
= HC?> =MC? -MH?
= HC? —-BH? = MC? —-MH? —-BH?
= HC? - BH* =MC’ - (MH* +BH?) (1)
Xét tam gidc MBH vuéng tai H, ta cé: MH? + BH> = MB? (dinh I Pytago) (2)
T (1) var (2) suy ra = HC? —BH? = MC? — MB?
Ma MA = MB (M la trung diém cla AB)
207



= HC?> —BH? =MC? -MA? = AC? (do tam gidc ACM vudng tai A)

Vay HC? —BH? = AC?
IV. BAI TAP LUYEN TAP
Bai 1. Cho AABC, A = 90°. Biét AB+AC=49cm, AB—AC=7cm. Tinh d6 da&i doan BC.

Giai

A C

AB+AC =49 {AB = 28(cm)
=

Theo gid thiét ta cé )
AB-AC=7 " |AC=21(cm)

Ap dung dinh ly Pitago trong tam gidc vudng ABC ta duoc:

AB? + AC? = BC? & BC = VAB? + AC? = /28 + 212 = 35(cm).

Bai 2. Cho AABC, AB=AC=17cm.Ké BD L AC. Tinh d6 dai doan BC biét BD=15cm.

Gidi

B*

Ap dung dinh ly Pitago trong tam gidc vuéng ABD ta duoc:

AD? + BD? = AB? & AD = JAB? —BD? = /172 —15? = 8(cm).
Tacé: DC=AC-AD=17-8=9(cm).

Ap dung dinh Iy Pitago trong tam gidc vudéng BDC ta duoc:

BD? +DC? = BC? & BC = YBD? + DC? = V15 + 97 = /306 (cm).

Bai 3. Mét tam gidc vudng cé canh huyén bdng 26cm va cé dd dai cdc canh géc vudng ti
|é v&i 5 va 12. Tinh dé dai cdc canh géc vudng.

Giai
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Goi hai canh géc vudng cta tam gidc vuéng dé lan luvot lad a va b (g, b > 0)

. . N s iA o \ A .. a
Do cdc canh géc vuéng ti [é v&i 5 va 12 nén ta cé: T

12
_E_k:{a:&(

pat 2
512 b =12k

Ap dung dinh If Pytago cho tam gidc vudng dé, ta duoc: (51<)2 + (12l<)2 =267

= 25k* +144k*> = 676

= 169k’ =676

=k’=4

—=k=2

Suyraa=52=10;b=122=24

Vay dé dai hai canh géc vudéng dé lan luot 1a 10 va 24.
Bai 4. Cho AABC céntai, A = 90°. Biét AB=AC=4cm.

a) Tinh BC.
b) T A k& ADLBC. Chitng minh réng D |& trung diém cla BC .

c) Tu D k& DE LAC. Chirtng minh rdng AADE vudng cén.
d) Tinh AD .
Giai
A

5
B D C

a) Ap dung dinh Iy Pitago trong tam gidc vuéng ABC ta duoc:
AB? + AC? = BC? & BC = /4% + 4% = 44/2(cm)

b) Ap dung dinh Iy Pitago trong tam gidc vuéng ADB ta duoc:

AD? + BD? = AB? <> BD = JAB? — AD? =+/42 — AD? . (1)

Ap dung dinh ly Pitago trong tam gidc vuéng ADC ta duoc:

AD? +DC? = AC? <> DC =+JAC? — AD? =+J42 — AD? . 2)

Ti (1) va (2) =BD=DC. Vay D la trung diém cla BC .
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DELAC

—DE /) AB=>ABD = CDE = 45°= ADE = 45°.
ABLAC

c) Tacd {

Mat khdc, AADE vudng tai E. VGy AADE vudng cdn tai E.

1
d) Theo cdu c ta cé AADE vudng cén nén ED = AE =§AC =2cm.

Ap dung dinh ly Pitago trong tam gidc vuéng AED ta duoc:

AE2 + ED? = AD? <> AD = JAE2 +ED? =+/22 +22 =24/2cm.

Bai 5. Cho AABC, A = 90°; AB=8cm, BC =17cm. Trén nira mat phéng b& ACc khong chira
diém B, vé tia CD_LAC va CD =36cm. Tinh téng dé dai cdc doan thdng AB+ BC + CD + DA .
Giadi

D 36

'O

A

Ap dung dinh ly Pitago trong tam gidc vuéng ABC ta duoc:

AB? + AC? =BC? & AC = +/BC? — AB? = /172 -8? = 15(cm).

Ap dung dinh ly Pitago trong tam gidc vuéng ACD ta duoc:

AC? + CD? = AD* & AD = /CD? + AC? = /362 +15? = 39 (cm).
Véy AB+BC+CD+DA=8+17+36+39 =100(cm)
Bai 6. M6t tam gidc vudng cé ti s6 hai canh géc vudng la 3 : 4 va chu vi tam gidc dé la 36
cm. Tinh canh huyén ctia tam gidc dé.
Giai
Goi dé dai hai canh géc vuéng clia tam gidc lan luot |a a va b. Goi ¢ la 88 dai canh huyén
(a, b, c>0)
Khi dé theo dinh ly Pytago ta cé: a” +b> =c* (1)
a:b=3:4 (2

Theo bai ra ta ciling cé:
a+b+c=36 (3)

3 2
T (2) suy ra a :Zb' thay vao (1) ta duoc (%bj +b* =¢?

2
5] =c=2b(dob,c>0)
4 4

25,
16

=c’=

210



Va&i ang; c=§b thay vao (3) ta duoc: §b+b+§b:36
4 4 4 4

:>£2+1+%jb:36:>3b:36:>b=36:3=12:>c=%.12=15

Véy dé dai canh huyén clia tam gidc dé bdng 15cm.
Bai 7. Cho tam gidc ABC vuéng tai A, AB=15cm; AC =20cm. K& dudng cao AH.
a) Chitng minh : AABC» AHBA tir d6 suy ra: AB? =BC.BH
b) Tinh BH va CH.

Gidi
a) Xét AABC va AHBA, ta cé:
A=H=90° H
échung
Do dé: AABC» AHBA (g.9)

AB BC
= ——=— A
HB BA

= AB.BA = HB.BC hay AB’ =BC.BH

b) Ap dung dinh ly Py-ta-go vao tam gidc vuéng ABC, ta cé: AB? + AC? = BC?
= 15° +20° =BC? = BC =25cm.

Theo g, ta cé: ﬁ:E hay Ezé
HB BA HB 15

= HB :@: 9cm.
25

CH=BC-HB=25-9 =16cm.
Vay HB =9cm,CH =16cm.

Bai 8. Cho AABC c¢6 A =90°: AB = 3cm: AC = 4cm, BC = 5¢cm vét ADEF ¢6D = 90°, DF = 3cm, DE =
6cm. Vé phan gidc BM cua AABC. Chitng minh AABM «> ADEF .

Gidi
B F
[ 1\ . |
A M C D £

Xét tam gidc ABC c6 BM la dudng phdn gidc (gt)
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MA AB MA 3 MA MC
MC AC MC 5 3 5

., MA MC MA+MC AC 4 1

Tacd = = = .

5 3+5 8 8 2
Suyrc::—:l MA:%

Xét tam gidc ABM vudng tai A, ta cé BM? = AB*> + AM? (dinh |i Pytago)

3

2
Hay BM? = 3° 7{5) _45 (1)

4
Xét tam gidc DEF vudng tai D, ta cé EF? = DF? + DE? (dinh |i Pytago)
Hay EF? =32 +6% =45 (2)

BM 1
T (1) va (2) suy ra =—:45=—=5 —=—
L (2) suy EF? 4 4 EF 2

, AB 3
Tacd —=—=
DE 6

3
1.AM_2
2' 3

T

Xét AABM va ADEF cé: AB _AM = BM (cmt) nén AABM «> ADEF .

DE DF EF
Bai 9. Cho tam gidc vuéng ABC(A = 900) cd AB=9cm, AC =12cm. Dung AD vudng géc
véi BC(D € BC). Tia phan gidc géc B cét AC tai E.

a) Tinh d6 dai cdc doan thédng AD,DB va DC.
b) Tinh dién tich cdc tam gidc ABD va ACD.
Gidi

A E C

a) Ap dung dinh ly Py-ta-go vao tam gidc vuéng ABC: AB? + AC? = BC?
= 9% +12° =BC*= BC =15cm.
Xét AABC va ADAC cé:

ABC = DAC (cung phu v&i 6)

C gdéc chung
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AB_AC_BC
AD DC AC
9 12 15 9 12 5
AD DC 12 AD DC 4
= AD=7,2cm;DC =9,6cm;DB = 5,4cm.

Do dé: AABC~ ADAC (g9.9) =

Hay

b) Tinh dién tich cdc tam gidc ABD la&: %.BD.AD = %.5,4.7,2 =19, 44cm?

Tinh dién tich cdc tam gidc ACD la&: %.DC.AD = %.9,6.7,2 = 34,56cm?

Ba&i 10. Cho AABC vuéng tai A, dudng cao AH. Tir H ké HM L AB, HN L AC. Cho biét AB =
21cm, AC =28 cm.

a) Chirng minh AABC > AHBA

b) Tinh d6 dai doan thdng AH.

S
c) Tinh ti s6 —2HEA
AHAC

d) Chitng minh rdng: M+M =1.
AB AC

Giai
a) Xét AABC va AHBA cé H =l§=90°, B chung = AABC «> AHBA (9.9)
b) Ap dung dinh ly Pytago tinh dugc BC =35cm. g

Vi AABC » AHBA — A€ _BC M H

HA  BA -
Thay sé ta tinh dwoc HA =16,8cm
c) Ta ching minh dugc AHBA « AHAC (g.9)

_ Sues _(ABY _(21)_9
Syue VAC 28) 16

d) Ta ching minh HN // AB; HM 1/ AC

AM HC AN HB

Ap dung dinh Iy Talet vaio tam gidc ABC ta cé: = ; =—
AB BC AC BC

AM AN HC HB BC
AB AC BC BC " BC
Bai 11. Cho tam gidc ABC vuéng tai A, dudng cao AH. Biét AB = 6¢cm va AC = 8cm.
a) Chitng minh rdng AABC « AHBA
b) Tinh BC, AH.
c) Trén AC ldy E, tir E ké duong thdng song song véi BC cét AB tai D. Tim vi tri diém E dé CE + BD =
DE.

Do dé

Giai
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a) AABC «» AHBA (g.9)
b) Theo Pytago, ta tinh duwgc BC = 10cm

Vi AABC © AHBA (cmt) = AH = AB.AC =4,8cm B
H
c)badt AE=x=CE=8-x D
Do ED // BC — CE BD CE+BD  DE
CA BA CA+BA CA+AB
8—x
H =— (1 C
ay 8 14 () A E
3 AE ED X DE DE_—x 2)
CA EC 8 10 4
Tfr(1)vd(2):>8_x=z:>x 14 AE—Ecm
8 56 3 3

Bai 12. Cho AABC vuéng tai A, cé AB = 9cm, AC = 12cm. Tia phan gidc géc A cat BC tai D,
tr Dké DE L AC (E € AC).

a) Tinh d6 dai doan BC

b) Tinh dé dai doan BD, CD.

c) Chirng minh AABC « AEDC

d) Tinh d6 dai doan DE

S
e) Tinh ti s —2480
AADC

Giai
a) Ap dung dinh i Pytago ta tinh dwoc BC = 15cm

b) Vi AD |a phén gidc cltia géc A :>@:ﬁ:2:E
DC AC 12 4

. BD _ AB BD AB
Tacd =
DC AC DC+BD AC+AB

3@;&:@:238D2&26,4Cm 4
BC AC+AB 15 21 21

Suy raDC=BC-BD=15-6,4 = 8,6 (cm) E

c) Xét AABC va AEDC cé A=E =90°, C chung

= AABC « AEDC (g.9) 1 ~,
B H D ¢
d) Vi AABC » AEDC = AB _BC —=ED= ABDC 986 _ 516 cm
ED DC BC 15
e)Taco S, ., :%.AH.BD; Suoe = %.AH.DC
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.AH.BD BD 3

" DC 4

S
— ZaBD _

SAADC —.AH.DC

l\) —\N\_\
|

Bai 13. Cho tam gidc ABC vudéng tai A cé AB =12 cm, AC =16 cm. V& dudng cao AH.
a) Ching minh AHBA » AABC
b) Tinh BC, AH, BH.
c) Tia phén gidc clia géc B cdt AC va AH theo thi tu @ M va N.
Ké HI song song v&i BN (I thuéc AC). Chitng minh AN? =NI.NC.
Giai

a) AHBA » AABC (g.9)

b) Ap dung dinh Ii Pytago cho tam gidc ABC ta tinh duoc BC = 10cm
Ap dung ddng thitc AH.BC = AB.AC ta tinh dugc AH = 9,6cm

Do AHBA « AABC (cmt)

HB BA AB> 144
= — = =——=7,2 (cm)
AB BC BC 20
c) Xét tam gidc AHI cé HI // MN (HI // BN)
_ HB _ NI dinh Ii Talet)
AB NA
Do BM l|a phén gidc clta tam gidc ABH, ta cé . MH _HB
"MA  AB
Do BN la phan gidc cua tam gidc ABC, ta cé AN QCBZ
HB BA
Laicéd —
AB BC
Suy ra NE_AN = AN?> =NINC
NA NC

Bai 14. T diém O trong tam gidc ABC, k& OD, OE, OF lan luvot vuéng gdéc vdi cdc canh
BC, CA, AB. Chirng minh rdng AE? + BF? +CD?> = AF? + BD* + CE>.
Giai
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B D

Ap dung dinh ly Pitago trong tam gidc vudng AEO ta cé: AE? + EO? = AO?
Ap dung dinh ly Pitago trong tam gidc vudng AFO ta cé: AF? + FO? = AO?.
T d6 ta dwoc AE* +EO® = AF? + FO?. (1)
Ap dung dinh ly Pitago trong tam gidc vudéng BFO ta cé:BF? + FO? = OB?
Ap dung dinh ly Pitago trong tam gidc vudéng BDO ta cé:BD? + DO? = OB>.
T d6 ta dwoc BF? + FO* =BD? + DO* = OB>. (2)
Ap dung dinh Iy Pitago trong tam gidc vuéng CDO ta cé:CD?* + DO? = CO?
Ap dung dinh ly Pitago trong tam gidc vudéng CEO ta cé:CE? + EO? = CO?.
Tw d6 ta dwgc CD* +DO* =CE* +EO* =CO°. (3)
Céng theo vé (1), (2), (3) ta duoc:
AE? + OE* + BF? + OF? + CD* + OD? = AF* + OF? + BD?> + OD? + CE” + OFE?
< AE? + BF? +CD? = AF? + BD* + CE*.
Bai 15. Cho AABC vé AD1BC, E la diém tuy y thuéc doan AD. Chirng minh rdng
AB> - AC* =EB* -EC.
Giai

-
B D

C

Ap dung dinh ly Pitago trong tam gidc vudng ABD ta cé: AB?> —BD? = AD? .
Ap dung dinh Iy Pitago trong tam gidc vuéng ACD ta cé: AC? —CD? = AD? .
T& d6 ta dwgc AB* —-BD? = AC* —-CD* < AB* - AC? = BD* - CD”. (1)
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Ap dung dinh ly Pitago trong tam gidc vudng BED ta cé:EB? —BD? =ED? .
Ap dung dinh Iy Pitago trong tam gidc vuéng CED ta cé:EC? —CD* =ED? .
T& d6 ta duwgc EB> —BD? =EC® —-CD?* <EB* —EC? =BD* - CD”. (2)
T (1) va (2) ta suy ra AB*> — AC? =EB> —EC”.

Bai 16. Cho AABC, A= 90°; D va E l& cdc diém lan luot thudc cdc canh AB, AC. Chirng
minh réngCD? + BE> = BC? + DE>.
Giai

A D 'B

Ap dung dinh ly Pitago trong tam gidc vudng ADE ta dugc: AD? + AE? = ED?.
Ap dung dinh Iy Pitago trong tam gidc vuéng ABC ta duoc: AB? + AC? = BC?.
T d6 ta cé BC? +ED* = AB*> + AC* + AD* + AE>. (1)
Ap dung dinh ly Pitago trong tam gidc vudéng ADC ta dwoc: AD?* + AC? =CD>.
Ap dung dinh ly Pitago trong tam gidc vudng ABE ta duoc: AB? + AE? = BE>.
T& d6 ta cé CD* + BE®> = AD* + AC? + AB® + AE”. (2)
T (1) va (2) ta chi’ng minh dwoc CD? + BE* = BC? + DE>.

Bai 17. Cho tam gidc ABC vudng cén & A. M |a diém tuy y ndm gilra B va C. V& dudng
cao AH cua tam gidc ABC.

a) Ching minh AH :%

b) Chirng minh MB? + MC? = 2MA*.
Gidi
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A — C
a) Xét tam gidc ABC vudéng cdan tai A cé AH |a duwdng cao
= AH la dudng trung tuyén clia tam gidc ABC
= H & trung diém cla doan BC
= AH = lBC (trong tam gidc vudng trung tuyén (*‘ng v&i canh huyén thi bang mét nira
canh huyén)
b) bit AB=AC=a

— BC = AB? + AC? = a2 (theo Pytago)
a2

Ma H l& trung diém clia doan BC = AH=BH =HC =

a2

Dét MH:X O<X<T

2
Ta cé: MB? = (BH-MH)’ = (%— x}

2
MC? = (MH+HC)’ = {x +T]

2 2 5
Suy ra MBZ+MC2:(%—x] +(x+ﬁ] =2,[%+x2j

2
— MB? +MC? =2. (%J +x° | = 2.(AH +MH2) = AM? (p dung Pytago cho tam gidc AHM
vuong tai H)
Vay MB? + MC? = 2AM? (dpcm)
Bai 18. Cho AABC vudng cdn tai A. Qua A ké duong thdng d tuy y. T B va C ké BH Ld,
CK Ld. Chitrng minh rdng BH? + CK? khéng phu thudc vao vi tri clia duong thdng d.

Gidi
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Ap dung dinh ly Pitago trong tam gidc vudng ABC ta duogc: AB? + AC? =BC?. (1)
Ap dung dinh ly Pitago trong tam gidc vudng ABH ta duogc: AH? + BH?* = AB>. (2)
Ap dung dinh Iy Pitago trong tam gidc vuéng ACK ta duoc: AK? +CK? = AC?. (3)
Mat khdc, Xét AAHK va ACKA cé:

AB=AC;

A, =C, (Vicung phuvdi A,);

é\1 = Z\; (Vi cung phu vdi ,/4\1 );

AAHB=ACKA(g—c—g) nén AH =CK;AK =BH (t/irng) (4)
T (1), (2), (3), (4) ta duoc

BC?

BH? + CK? + CK? + BH? = BC? @2(131-12 + CK2) —BC2=BH? +CK? =

Vay BH? +CH? khéng phu thudc véo vi tri clia duwdng thdng d.
Bai 19. Cho tam gidc ABC, A= 90°, dudng cao AH. Goi D,E lan lugt la chan dudng
vudéng géc ké tr Hdén AB,AC.
a) Chirng minh : AH=DE.
b) Goi I,K theo thi tu I trung diém cla HB,HC . Chirtng minh DIKE & hinh thang vuéng.
c) Tinh d6 dai dudng trung binh ctia hinh thang DIKE néu AB=6cm, AC =8cm.
Gidi
a) Xét t& gidc ADHE cé:
DAE = ADH = HEA = 90°
Suy ra t& gidc ADHE 1& hinh chit nhét (dd@u hiéu nhan biét)
Nén AH =DE (tinh chat)
b) Xét ABDH vudng tai Dcé Dlla trung tuyén.
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:DI:IB:IH:%

— AIDH cén tai | = IDH =IHD

Xét AAHDva AEDH cé::

DH canh chung

AD = HE (do ADHE |a hinh chi* nhat) D
AH = DE (cmt)

Suy ra: AAHD = AEDH (c.c.c)

— AHD = EDH (hai géc tuong ung)

Ta c6 : IHD + AHD = 90°

Ma: Il/)II = @ va A/H\D = E/D\H(chL’fng minh trén)
Nén IDH + EDH = 90° = IDE = 90°

= ID L DE

Tuwong tv tacdéd: EK L DE

Suy ra ID // EK (t&r vubng géc dén song song)
Suy ra t& gidc DIKE |a hinh thang (dinh nghia)
Mér IDE = 90°

Suy ra hinh thang DIKE |a hinh thang vuéng.

c) Xét tam gidc ABC vudng tai A. Theo dinh ly Pytago ta cé:
AB* + AC* =BC* = BC? =6 +8° =100 = BC =10 (cm)

Goi x |a dé dai dudng trung binh cla hinh thang DIKE | tacé:

X =1(DI+EK) :1M :ch :1.10 =2,5(cm)
2 2 2 4 4
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BAI 36. CAC TRUONG HOP PONG DANG
CUA HAI TAM GIAC VUONG

VD 1.1. Hay chi ra cdc cdp tam gidc déng dang. Viét cdc cdp tam gidc déng dang theo th
tuw cdc dinh tvong &ng va gidi thich vi sao ching déng dang.

A

H M

Giai
Trén hinh cé 4 tam gidc vuéng déng dang v&i nhau tirng déi mét, vi ching cé cdc cdp
gdéc nhon twong ng bdng nhau. D6 1&: AABC,ANMC, AHBA, AHAC .
VD 1.2. Cho tam gidc ABC vudng tai A cé dudng cao AH. Chitng minh rdng: AH> = BH.CH.

Giai
4 Xét tam gidc vuéng HBA va HAC cé:

BAH+HAC =90°| — —
— ’ . = BAH=HCA
HCA + HAC =90°

Suy ra AHBA «» AHAC

iy dg; BH _AH
‘ 1 . AH CH
B C

H VD 1.3. Cho tam gidc ABC vuéng tai A,

duong phan gidc clia géc B cdt AC tai D. Pudng cao AH cdt BD tai I. Chirng minh rdng:
a) AB.BI =BH.DB.

= AH? =BH.CH

b) Tam gidc AID can.
Giai
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a) BD |& dirng phan gidc nén ABD = HBI ma DAB = IHB = 90°

Suy ra AABD » AHBI(g—g) = AB = b8 = AB.BI=BH.DB
HB IB

b) Do AABD  AHBI(g - g) nén BDA =BIH ma BIH = DIA (d8i dinh)

Suy ra: BDA = DIA Do d6: Tam gidc AID can tai A.
VD 2.1. Cho diém M ndm trén doan thdng AB, MA = 6cm,MB = 24cm. V& vé mét phia cla
AB cdc tia Ax, By vuéng géc v&i AB. Lay diém C thudc tia Ax, diém D thudc tia By sao cho
MC =10 cm,MD = 30 cm. Chirng minh rdng: ZCMD =90°.

Gidi

Giai
Ta tinh dwoc BD =18 cm.
A=B=90°
Xét tam gidc AMCva BDM: cM  AM( 10 6 ;= AAMC «» ABDM (ch.cgv)
—_— | U — = —
MD BD{ 30 18

Suy ra: AMC = BDM m& BDM +BMD = 90°
Né&n BMD + AMC = 90° v& BMD + AMC + CMD = 180°
Vay CMD =90°.

VD 2.2. Tam gidc ABH vuéng tai H c6 AB =20cm,BH =12cm. Trén tia d&i cta tia HB lay

diém C sao cho AC = gAH.

a) Chitng minh réng cdc tam gidc ABH v CAH déng dang.

b) Tinh BAC.
Giai
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a) Ta cé: — AB _ S _ AC A

BH 3 AH
AHB = CHA = 90° 20
Co: AB BH = AABH «» ACAH

ac = aptemt
BT p C

(ch.cgv)
b) T& céu a suy ra: CAH=ABH ma BAH + ABH = 90°
Nén BAH + CAH =90° = BAC = 90°.
VD 2.3. Cho hai tam gidc can ABC va A'B'C' (AB = AC, A'B' = A'C'), cdc dudng cao BH va

B'H'. Cho biét %:i Ching minh rdng AABC «» AA'B'C".

B'C'
Gidi
Do ABHC «» AB'H'C' (ch.cgv)

o nén: 6:6 )
Do d6: AABC «» AA'B'C'

Bdi 13. Cho tam gidc ABC cé ba géc nhon, biét
AB =15cm,AC =13cmva dudng cao AH =12cm. Goi M, N lan luot |a hinh chi€u vudng géc

cta H xuéng AB va AC.

a) Chitng minh rang: AAHN «» AACH

b) Tinh dé dai BC

c) Ching minh: AM.AB = AN.AC, t&r dé suy ra AAM «> AACB .

Gidi

M,

B o C

A h
a)Tacd: iing }: AAHN «> AACH(g —g)

ANH = AHC =90°
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b) Xét tam gidic vudng ABH cé: BH = AB? — AH? = /152 — 122

Xét tam gidic vudng ACH c6: CH = VAC? — AH? =132 — 122

Khi d6: BC =BH+CH =9+5 =14(cm)

¢) Do AAHN @ AACH = 20 _ AN ppa AC.AN(1)
AC  AH

Xét tam gidc AMH va ABH cé:
A —chung
AMH = AHB =90°

AM AH
AH " AB
T (1),(2) tacé: AM.AB=AN.AC
Suy ra: AM = AN va MAN —chung
AC AB
Nén AAMN «» AACB(c—g—c)

} = AAMH - AAHB(g-g)

= AH* = AM.AB(2)

= 9(cm)

= 5(cm)

Bai 14. Cho hinh binh hanh ABCD cé AB =8cm,AD = 6¢cm. Trén canh BC |dy diém M
sao cho BM = 4cm. BPudng thdng AM cét dudng chéo BD tai |, cdt duerng DC tai N.

a) Tinh ti s6 — IB
ID’

b) Chirng minh: AMAB > AAND.
c) Tinh d6 dai DN va CN.

Giai

¢ ° *N
D C
a) Ta cé: BM /1 AD = BM _1B = ™M (Theo dinh ly Ta Let m& réng)
AD ID 1A

BM 4 2 IB 2

—_— > — —_
AD 6 3 ID 3
 MAB= AND(slt)

b)Tacéd: = AMAB > AAND(g - g)
ABM = NDA (hbh)

Ma
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MB_AB_ 4 8 6.8

c) Do AMAB > AAND nén = —=—=ND=——=12(cm)
AD ND "~ 6 ND

4
Ma AB=DC =8(cm)(hbh)
Nén CN =DN-DC =12-8=4(cm)
Bai 15. Cho tam gidc ABC vuodng tai A, Hinh vubng MNPQ cé M thuéc canh AB, N

thudc canh AC, P va Q thuéc canh BC. Biét BQ = 4cm,CP =9cm. Tinh canh cla hinh

vudng.

Gidi

B~ 4 0 P

bat MP=NQ =x. T ABMQ « ANCP ta tinh duoc x =6 cm.

Canh cla hinh vuéng bdng 6 cm.

Bai 16. Cho tam gidc ABC vuéng tai A, AC = 4cm,BC = 6cm. O phia ngodi tam gidc
ABC, vé tam gidc BCD vuéng tai C c6 BD = 9cm. Chirtng minh réng BD /7 AC..
Giai
B 9 D
6
4 4 C

AACB « ACBD (ch.cgv) nén: K&I\B = Eé\D = AC // BD.

Bai 17.Cho hinh thang ABCD cé A=D= 90°, diém E thudc canh bén AD. Tinh BEC biét
rédng AB = 4cm,BE = 5¢cm,DE =12cm,CE = 15¢cm.

Gidi
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12

.
D° C

AABE « ADEC (ch.cgv) nén: ZE\B = EC\E
Ta lqi cé: DCE + DEC =90° nén: AEB+DEC = 90°
Suy ra: BEC = 90°,
Bai 18. Cho AABC vuéng tai A, k& dudng cao AH. Chirng minh rdng:
a) Chirtng minh AABH déng dang véi ACBA . T dé suy ra:
i) AB.AC = AH.BC
ii) AB> =BH.BC
iii) L + !
AH*>  AB* AC?
b) AH> =HB.HC
Gidi

a) Xét AABH va ACBA, cé B

BAC = AHB = 90°

ABC chung

= AABH > ACBA(g—9)
AB AH

= —=——=AB.AC = AH.BC(1)
BC AC
Vi AABH > ACBA (cmt) nén A
ﬂ = ﬁ — AB? =BC.AH (2)
BC AC
.1 1 1
Ta cé: = +
AH?> AB?> AC?
1 AC? + AB?
@ =
AH?>  AB%.AC?
1 BC?

(Do AABC vudng & A nén AB? + AC? =BC?)

<< =
AH*>  AB*.AC?
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< AB*.AC? = AH*.BC?
= AB.AC = AH.BC
Vay ta cé (dpcm) (3)

b)
Ta cé:
ABH= ACBA| _ \ ABH v AcAH
ACBA » ACAH

AH BH
= =

CH AH
= AH? =CH.BH (dpcm)
Bai 19. Cho AABC cé ba géc nhon, ba dudng cao AD, BE, CF cét nhau tai H. Ching
minh rdng:

a) AAHF déng dang véi AABD d) AAEF déng dang v&i AABC

b) AACF déng dang v&i AABE e) AADB déng dang v&i ACDH

c) AF.AB=AEAC f) BH.BE + CH.CF =BC?.
Gidi

A
E
F
é | ¥ .
B D C

\ BAD —ch
a) AAHF doéng dang AABD do {/\ chung

AFH = ADB = (90°)

\ BAC —ch
b) AACF dong dang AABE do ¢ c/ing
BEA = CFA =(90°)

c) Vi AACF déng dang AABE (cmt) nén % =%:> AC.AE = AB.AF (dpcm)

d) Tacé AC.AE = AB.AF
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AE_AB
él—'\ AC = AAEF »» AABC (c-g-c)
BAC chung
e) Ta cé: BAD + ABD = 90° (do AABD vudng tai D)
DCH + ABD = 90°( do ABCF vudng tai F)
— BAD = DCH
Xét AADB va ACDH cé6:
BAD = HDC
ADB = HDC(=90°)
= AADB déng dang ACDH (dpcm)
f) Xét ACHD va ACBF,tacd:

BCFch
_, orrehung — ACHD = ACBF (g-g)
CDH = CFB(= 90°)

= % = g (t/c hai tam gidc déng dang)

= CH.CF =CB.CD (1)
*Xét ABHD va ABEC, cé:

ﬁB\Cchung

7 = ABDH déng dang ABEC (g-g)
BDH = BEC(= 90°)

= BD _BH = BD.BC =BE.BH (2)
BE BC
Tw (1) va (2) = CH.CF + BE.BH =CB.CD+BC.BD

= CH.CF +BE.BH =BC.(CD +BD)

= CH.CF + BE.BH = BC? (dpcm)
Bai 20. Cho hinh binh hanh ABCD v&i dudng chéo AC >BD. Goi E, F lan luot la
chan dudng vudng géc ké tir C dén cdc dudng thdng AB va AD. Goi G | chén dudng
vudng géc ké tir B d&n AC. Chirng minh rdng:
a) ABCG « ACAF
b) AB.AE + AD.AF = AC?
Giai
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a) Vi ABCD la hinh binh hanh (gt) nén BC // AD(t/c hbh)
— BCA = CAD (hai gdéc so le trong) E
Xét ABCG va ACAF, cé:

BCA = CAD

—— e B

BGC = CFA(= 90°) c
= ABCG «» ACAF (g.9)

b) Xét AABG va AACE, cé:

—— A

BACch D F
PAkchung — AABG » AACE (g-g)

AEC = AGB(= 90°)

L AB_AG/
AC ~ AE

= AB.AE = AC.AG (1)
Ta cé: ABCG «» ACAF (cmt)

nén c6 = %: CG.CA=AF.BC Vi BC = AD(t/c hinh binh hanh ) nén

CG.CA=AF.AD(2)

T (1) va (2) = AB.AE + AF.AD = AC.AG+ AC.CG

= AB.AE + AF.AD = AC.(AG + CG) = AB.AE + AF.AD = AC?*(dpcm)

Bai 21. Cho AABC vuéng tai A, dudng cao AD. Biét AB=6cm, AC=8cm. T B ké
tia phéan gidc BE cla géc ABC cét AC tai E va cdt AD tai F.

a) Tinh d6 dai doan thdng BC, AD.

b) Chitng minh AD*> =BD.DC.

c) Chirng minh bF = E
FA EC

Giai
a) Ap dung dinh ly Pitago trong tam gidc vuéng ABC, ta cé:
BC? = AB* + AC?

thay s6: BC? = 6% + 8 ‘

BC? =100 D

BC =10cm

Ta chirng minh duoc F
AABD « ACBA

AD AB

e G
AC BC > .

A E C
= AD = AB.AC = 6—8 =4,8cm
BC 10
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b) Xét ABDF va ABAE, cé:
ABE = EBC (t/c phan gidc)
BAE = BDF = 90°

= ABDF «» ABAE (g—g)(1)

BD _BF _ DF( 2)
AB BE AE

TUw (1) = BFD=BEA vi BFA I& géc ngoadi clia ABFD nén BFA = BDF + FBD

Vi BEC I& gdéc ngoai clia ABAE nén BEC = EBA + BAE

Vi B/I-'TJ:B/I:'TA(cmt);B/D\I-':B/E?\:90°:>B/I-'TA:BE/\C

Xét ABAF vaABCE, cé:

ABE = CBE (t/c phan gidc)

B/FTL\ = lﬁ:’?ﬁ(cmt)

= ABAF « ABCE(g.qg)

AB AF BF
===
BC CE BE

Ter(2)va (3) = 2F ZAF L DF AR oem)
AE CE AF CE

Bai 22. Cho tam gidc MNP vuéng tai M (MP > MN). Ké tia phéan gidc cta géc N cét PM
tai I. T’ P ha doan th&ng PK vuéng géc vdi tia phan gidc NI (K thudc NI).
a) Chirtng minh: AMNI déng dang v&i AKPI

b) Chirng minh INP = IPK .
c) Cho MN = 6cm, MP = 8cm. Tinh IM.

Giai
a) Xét AMNIva AKPI, c6:NMI = [KP = 90° N
NIM = KIP (d8i dinh)= AMNI » AKPI(g-g) (1) |
b) Tk (1) = Mr\\u = IER (2 g6c tuong ung)
ma WI = P/I\7I(t/c phén gidc)
= ITDR = P/IUI (dpcm)
c) Ap dung dinh ly Pitago vao tam gidc vudng MNP ta M—l I

cé: NP? = MN? + MP?

thay s6:NP? = 6* + 8

NP? =100

= NP =10cm

Vi NI la phan gidc cla MNP nén ta cé:
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Ml IP Ml +IP MP 8 8

1
MN NP MN+NP MN+NP 6+10 16 2

Ml = MN.1 :6.1: 3cm
2 2

Bai 23. Cho tam gidc ABC vuéng tai A, dud'ng cao AH, phan gidc BD cét AH tai E.

a) Ching minh tam gidc ADE cén
b) Chitng minh AE.BD =BE.DC
c) Tu D ké DK 1L BC taqi K. T& gidc ADKE la hinh gi?

Gidi

B
a) Ta chi*rng minh duoc: '
ABEH «» ABDA(g—9) H
— BEH = ADE (2 gbc tuong ung) K
mé& BEH = ADE (d&i dinh) E
= AAED la tam gidc can.
b) Ta chirng minh duoc: ¥ .
48D DBC 4 D ‘
AAEB» ACDB()do{
AEB=BDC
AE BE
= =
CD BD
= AE.BD = CD.BE (dpcm)
DK 1 BC
c) Tacd = AH // DK(4)
AH 1 BC
. AE AB
tr (1) = —=-—=(2)
CD BC

ta chirng minh duvgc ACDK ~ ACBA = DK = b = DK = £(3)
AB BC CD BC

£=%:>AE=DK(5)

CD D

tir (4) va (5) = AEKD la hinh binh hanh.

Bai 24. Cho tam gidc ABC vudng tai A, dud'ng cao AH. Goi | va K lan luot [a hinh chiéu

cua H trén AB va AC.

a) T& gidc AIHK [a hinh gi?

b) Chirng minh AAIK déng dang v&i AACB.

c) Tinh S, , biét BC =10cm, AH = 4cm.

tr (2) va (3) =

Giai
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a) Ta cé: B
IAK =90° = AIHK |a hinh binh hanh
HKA = 90°

b) Ta chirng minh duoc

Al AH [
AAIH < AAHB = = ALLAB = AH? (1
AH  AB 0 A K
twong tu:
AAKH «» AAHC = AK _ AH — AK.AC = AH?*(2)
AH AC
Ter (1) v (2) = ALAB = AKAC — AL _ AK
AC  AB
Xét AAIK va AACB, co:
CAB chung
Al AK = AAIK » AACB(c —g—c)
AC AB
c) Ta cé:
S s = %AH.BC = %.4.10 =20cm’
Su _(IKY _(AHY _(4Y _4
Sace BC BC 10 25
4
=S :—20——
AAIK 25 ( )

Bai 25. Cho hinh chit nhdt ABCD cé AB = 8cm, AD = 6cm, hai
dudng chéo AC va BD cdt nhau tai O. Qua D ké dudng thdng d
1 BD,dcatBCtaiE.

a) Ching minh: ABDE > ADCE

b) K& CH L DE tai H. Chitng minh: DC*> = CH.DB

c) Goi K la giao diém ctia OE va CH. Chirng minh K 1& trung

diém cla CH va tinh
AEDB

Giai

a) b) HS tu chi*rng minh

c) Do BD // CH (cung vubéng géc v&i DE)
Ma O eBD; K eCH

HK CK[ EK

KH =CK
~op 0B on
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2
Ta cé ACHE » ABDE (vi CH // BD) — s _[ CH ) _ 256
BD) 625

AEDB

Bai 26. Cho AABC vudng tai A cé AC = 6ecm, AB = 8cm. D |& trung diém clia canh BC. Ké
tia Dx vuéng géc v&i BC tai D cdt canh AB tai H, cét canh AC kéo dai.

a) Chirng minh AABC «» ADEC

b) Tinh chu vi AABC va chu vi ADEC

c) Chitng minh BHBA=BDBC

d) Goi giao diém clia CH va BE la K. Tinh dién tich ABDK .

Gidi
B
D
K
H
E A C

a) Ta ching minh duwgc AABC «» ADEC (9.9)
b) Ap dung Pytago cho AABC vudng tai A, ta tinh duwoc BC = 10cm
= C =AB+AC+BC =24cCm

AABC

Vi AABC «» ADEC (cmt)

— CAABC _ﬂ

C._. DC

ADEC

Tacd DC:%BC:5cm

24 6
:QZE:CADEC =20cm
c) Ta chirng minh dugc ABDH «» ABAC (g.9)
:%—@ (cdc cdp canh tuvong &ng)
BC BA Jp CC g ung
=BHBA=BDBC

d) Xét AHBC cé HD la dud'ng cao dong thoi HD la dudng trung tuyén
= AHBC cén tai H = HBC = HCB (tinh chét)
Hay ABC = KCB
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Ching minh duoc H la trec tam cta ABEC =CH 1 BE tqi K
Ching minh duwgc AKBC = AACB (ch.gn)

KB=AC =6cm
=

KC =AB=8cm
Goi F la trung diém cla BK ta cé FB = FK
Xét AKBC c6 FD la dudng trung binh cdia AKBC

(cdc cdp canh tuvong *ng)

—FD //KC v& FD =%KC:4cm

Tacd FD# KC ma Kc L Bk =FD1BK

5 OBy

Bai 27. Cho hinh binh hanh ABCD (AB<AD), A tu. Tir C ké CH vudng géc véi AB
(H e AB), BE vudng géc v&i AC (E e AC).

a) Chirtng minh AABE » aacH va AHAB=ACAE.
b) Chirng minh AHE = ACB
c) Ké CK vudng géc véi AD. Chitng minh CH.CD =CK.CB.

. S
d) ChoBAD = 120°. Tinh —2K<&
AABC

Gidi
a) Ching minh duoc AABE «» AACH (g9.9)

AB AE .
= —=—(cdp canh twong &ng)

AC AH E
=ABAH=ACAE
b) Vi ABAH=ACAE (cmt) = 21 _ AE

AC AB
T d6 cm dugc AAHE «» AACB (c.g.c)
— AHE = ACB (cdp géc tuong tng) B C
c) Tacm dugc ABHC «» ADKC (9.9)
= % =% (Cdp canh tuong &ng)
=CHCD=CKCB
d) Ké KF vuéng goéc véi HC; F thuéc HC
KFHC | AB.HC
va S,,.. =

AKCH — AABC
2 2

Tacd S

S

AKCH _

KF.HC | ABHC _KF
Suee 2 2 AB
P&t AB = 2x. Vi ABCD I& hinh binh hanh
— AB//CD= A+D=180°= D = 60°
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Xét tam gidc CDK vuéng tai K cé D =60°= C =30°

:>KD=%CD=X

Xét tam gidc CDK vuéng tai K, theo Pytago ta tinh duwoc KC = x\3
Tacé AB/CD ma CH 1L AB=CD 1L CH. Lqicé KF LCH

Xét tam gidc KFC vudng tai F cé FKC = 30° = FC = %KC - %

2
2
Theo Pytago ta c6 KF? + FC? = CK? = KF? {é] - (x\/§ ) — KF = 37"

3x
Do dg Jwen_ 2 3
2x 4

AABC

Bai 28. Cho AABC vudng tai A (AB < AC), dudng cao AH. T H ké HE vudéng gdéc véi AB
(E € AB), ké HF vuéng géc véi AC (F € AC).

a) Chirng minh AAHB > ACAB.

b) Chitng minh AC? =CH.BC.

c) Biét BH = 4cm, CH = 5cm. Tinh chu vi AABC.

d) Qua A ké Ax / EF, tir B ké By vudng géc v&i BC. Tia Ax cét By tai K, goi O la giao diém
cla EF va AH. Chirng minh ba diém C, O, K thdng hang.

Gidi
B
H
E
K
0

D A F C
Cdu a va b hoc sinh tu chitng minh
c) Tacd: BC=BH + HC =9cm
Lai cé AC2 =CH.BC (cmt) = AC = 3+/5¢cm

. AB BH , . .
Vi AAHB » ACAB (cmt) = BC = 2B (cdc canh tuvong ng)

= AB® =BH.BC = AB=6cm

e =6+9+3V5=15+3/5cm

d) Cm duoc t& gidc AEHF la hinh ch®* nhét. T dé chitng minh dugc AOAE cdn tai O
Tacéd AK I/ EF = IZA\E = ZE\F (so le trong)

=C
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Lai c6 KB 1 BC; AH 1 BC = KB // AH = KBA = BAH (so le trong)

Do d6 KBA = KAB = AKAB can tai K = KA = KB
Kéo dai BK cdt tia CA tai D. Ta cé BDA + DBA = 90° v DAK + KAB = 90°

Ma D/BTA:}?A\B (cmt) :B/I.';A:I.TAT(

= AKDA can tgi K = KD =KA ma KB = KA = KB =KD

= K la trung diém cta BD

Goi | la giao diém cta CK va AH. Ta cé BK // AH ma D thudc BK, | thuéc AH
= HI 1/ BK; Al i/ DK

Xét ABKC c6 Hl/ BK:>ﬂ=g (1)
KB CK

Xét ADKC c6 AlnDK = 22 Cl 5
DK CK
TrMva @) = - AL e DK =BK = Al=HI
KB DK

Hay | l& trung diém cta AH ma O la trung diém clia AH = | trung véi O
— Ba diém K, O, C thdng hang
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BAI 37. HINH PONG DANG

VD 1.1. Hinh dnh bén duéi la birc tranh Béng H6 nhung cé kich thuéc khdc nhau. Cho biét
hai hinh chr nhét ABCD, EFGH cé déng dang phéi cdnh khdong? Néu cd, hay chi ra tadm
déng dang phéi cdnh.

Gidi
Hai hinh chi* nhat ABCD, EFGH cé la hinh déng dang phdéi cdnh.
Diém O la tam déng dang phdi canh.
VD 1.2. Trong hinh v& bén dudi, cdc diém A', B!, C', D' lan lvot 1& trung diém clia cdc doan
thdng OA, OB, OC, OD. Quan sdt hinh vé va cho biét:
a) Hai hinh thang A'B'C'D’, ABCD c6 déng dang phéi canh hay khéng?
b) Hai hinh thang EFGH, ABCD cé bdng nhau khéng?

Gidi
a) Hai hinh thang A'B'C'D’, ABCD c6 la d6ng dang phdi canh.

b) Hinh thang EFGH bd&ng hinh thang ABCD.
VD 2.1. Cho tam gidc ABC c6 AB = 4cm, BC =7cm, CA =

6cm.
Cho O & diém phan biét.

Gid s tam gidc A'B'C' Ia hinh déng dang phéi cdnh cla
tam gidc ABC v&i O la tdm déng dang phdi cdnh, ti sé
A'B’
T

Tinh d6é dai cdc canh cla tam gidc A'B'C'.

3.
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Giai

Vi hai tam gidc ABC va A'B'C' & hai hinh déng dang ph&i cdnh nén
A'B' A'C' B'C'
AB AC BC

=3

A'B' = 3AB A'B'=34=12 (cm)
= {A'C'=3AC={A'C'=3.6=18(cm)
B'C'=3BC  |B'C'=37=21(cm)
Vay A'B' = 12cm; A'C' = 18cm; B'C' = 21cm
Dang 3. Mét s6 hinh déng dang trong thuc tién
VD 3.1. Tim mét s& hinh &nh vé nhitng hinh déng dang trong thuc tién.

£5 £
vvv
£5 5 L5 £
¥y vV

vvv vvv
H 60 A A O O O O

IV.BAI TAP LUYEN TAP
Bai 1. Hinh bén du¢i mé td hai bire tranh kim t& thdp nhing cé kich thudc khdc nhau.
Cho biét hai hinh vuéng A'B'C'D' v ABCD cé déng dang phéi cdnh khéng? Néu cé, néu cé

hdy chi ra tdm déng dang phdi canh.
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Hai hinh vudng A'B'C'D' va ABCD la hinh déng dang
phé&i cdnh. Tdm déng dang phdi canh la O.
Bai 2. Cho hai t& gidc A'B'C'D’ vat ABCD déng dang

phdi canh v&i nhau. O la tdm déng dang phdi cdnh, ti

sélak= % Biét AB = 3cm; BC =1,5cm; CD = 2cm; AD

= 4cm. Tinh d6 dai cdc canh cla tu gidc A'B'C'D'.

Gidi

Vi hai t& gidc A'B'C'D' va ABCD déng dang phdi cdnh véi nhau. O la tdm déng dang phéi

A'B'" B'C' C'D' A'D'
"BC CD AD

k

, s s 1 . ,
cdnh, tisé la k = 5 nén ta co:

_A'B'_B'C’_C'D'_AD'_1
AB BC CD AD

N |

:A’B’:lAB;B'C':lBC;C'D':lCD;A’D’:lAD
2 2 2 2
I I 1
A'B :5.3:1,5(cm)
B'C'=1.1,5=o,75 (cm)
2
- 1
C'D':E.Z:’I(cm)
I I 1
A'D 25.422(cm)

Vay cdc canh cuda ti gidc A'B'C'D’ la: A'B' =1,5cm; B'C = 0,75cm; C'D =1cm; A'D' = 2cm
Bai 3. Biét méi hinh dudi day déng dang véi mét hinh khdc, hdy tim céc cdp hinh déng
dang dé.
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Hinh a Hinh b Hinh ¢ Hinh d Hink e
Gidi
Hinh a déng dang v&i hinh ¢
Hinh b d6ng dang v&i hinh d
Bai 4. Hinh dnh bén dudi Ia hinh &nh
chiéc cd bén 14 goi Ién nhitng hinh
dnh déng dang. Hay viét tén cdc cdp
chiéc cd bén | goi |én nhitng hinh

déng dang.

%
V%T
I\
Gidi

Cé (1); (3) va (6) la cdce chiéc 1d dong dang.
Cé (2); (4) va (5) la cdc chiéc la déng dang.

Bai 5. Cho aMNQ déng dang phéi cdnh v&i AABC theo ti 4

sé k= % Hay cho biét cdc ti s sau:

MN CcO ON
a) — b) =— c) —
AB cQ NB
Gidi
c:|)V‘|I<=l:>w:l
2 AB 2
b)V‘|k=%:>%:1:>OC=2.OO:>CO=OO=%OC
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(0]

Khiddé =—=2
cQ
c) Vi k:l:O—NzleB:Z.ON:ON:NB:lOB
2 0B 2 2
Khi ds N _1
NB

Bai 6. Cho hinh binh hanh ABCD cé O la giao hai dudng
chéo. Lay M,N lan luot & trung diém trén DC,BC.

a) Chi ra nhirng tam gidc déng dang trong hinh.
b) saBD déng dang phdi cdnh v&i tam gidc ndo,

xdc dinh tdm phdi canh va ti sé.
Giadi

a) Cdc hinh tam gidc déng dang la:

ACOM » ACAD, ACON < ACAB

AOCB» OAD, MOAB« AOCD

/CMN % /CDB, /ACMN © AABD

/OMN % /ADB,

b) mBD déng dang phéi cdnh v&i /0ONM . Tam déng dang la C
N AC
Ti s6 dong dang la —
g aang 0C
Bai 7. Cho 24BC nhon cé ba dudng cao AD, BE,CF cét nhau tai H. T D ha DM, DN lan
lwot vudng géc vudng AB,AC cét BE,CF lan luot tai Iva O

a) Chi ra cdc tam gidc déng dang phéi cdnh va tém phdi cdnh

b) saBC dbéng dang v&i nhitng tam gidc nao?

c) MEF c6 déng dang v&i mMN khéng? y
Gidi .
F
N
v H
0
i
a) /AFH déng dang phdi cdnh v&i saMD tdm phéicdnhla A B D ¢

/BM 1d6ng dang phéi cdnh v&i ABFH tdm phdi cdnh la B.
b) smBC déng dang v&i AAEF, AANM

c) MAEF c6 déng dang v&i MM N
Bai 8. Mot sé hinh déng dang phéi cdnh trong tu nhién:
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May xtic va may xuc do choi tré em

Ban d6 Viét Nam

Mot sb hinh trong thiét ké trang tri
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ON TAP CHUONG IX

Bai 1. Cho tam gidc ABC vudng tai C, dwong cao CH, AC =75cm, BC =100cm, goi E la
hinh chi€u ctia H trén AC, F la hinh chiéu cta H trén BC. Tinh d6 dai HE, HF.

Gidi
Ta tinh dwoc AB =125cm, CH = 60cm. C
ACEH - ABCA — HE _CE _CH F
AC BC BA
_HE_CE_60_12
75 100 125 25 £
T d6: HE = 36cm, CE = 48cm, HF = 48cm.
A H B

Bai 2. Cho t& gidic ABCD c6 ADB = ACB, hai dudng chéo AC va BD cét nhau tai O.

a) Ching minh AAOD « ABOC.

b) Chirng minh AAOB > ADOC.

c) Goi E l& giao diém clia cdc dudng thdng AB va CD. Chirng minh EA-EB=ED-EC.
Giai B

a) Ta cé AAOD « ABOC (g.9)

b) T cdu a) ta cd % = @ = AAOB «» ADOC (c.g.c)
OB OC 1

c) Tir cAu b), ta cé ECA = EBD = AEAC » AEDB (g.g)
Suy ra EA-EB=ED-EC. E D C

Bai 3. Cho AABC cé AB=4cm, DB =6cm, AD =~/20cm.
Ké tia Bx vudng géc v&i DB (tia Bx va diém A ndm khdc phia so v&i dudng thdng BD).
Trén tia Bx 18y diém C sao cho DC =9cm.
a) Goi K l& trung diém clia DB. Tinh dé dai AK.
b) Chirng minh t& gidc ABCD |a hinh thang vuodng.
Giai
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a) Ta cé:

A
2 2 42 z _
4cm AB° + AD" =4 ++20 =16+20=36 — AB? + AD? = BD?
BD* =6* =36
K
B Gt D = ABAD vuéng tai A (B/ly Pitago déo)
Vi K la trung di€m cla BD = BK =KD = % =3cm
Jem = AK = BK = KD = 3cm (t/c duwdng trung tuyén trong tam
gidc vuodng)
b) Xét ACBD vuodng cé:
CD? =BC? + BD* — BC? = CD? - BD? (B/ly Pitago)
C
=BC*=9"-6"=81-36=45
X
& BC =3+/5¢cm
Lai co:
BD_6 _ 2
BC 35 5|_ BD_AB
AB_ 4 2 BC AD
AD 25 5
Xét ABAD va ADBC cé:
BAD = DBC =90°
AB BD = ABAD > ADBC(c—g —c)
—=——(cmt)
AD BC
= ABD =BDC

Ma A/B\D, BDC & vi tri so le trong AB/ /DC — ABCD la hinh thang
Lai cé: AB L AD = ABCD |a hinh thang vuéng

Bai 4. Cho tam gidc ABC vuodng tai A, AB=15cm, AC = 20cm, dud'ng phdn gidc BD.

a) Tinh d6 dai AD.

b) Goi H la hinh chiéu cla A trén BC. Tinh d6 dai AH, HB.

c) Chirng minh rdng tam gidc AID & tam gidc can.

a) Ta tinh dugc BC = 25cm.

DA_AB_15 3
DC BC 25 5
DA 3

f— =
DA+DC 3+5

D%ZEDDAZZSCFH.
20 8

b)

Giai
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ABAC 1520

AH = 12cm
BC 25

BH? = AB* — AH? =152 —12° = 81

= BH =9cm.

c) Do BD la duwong phdn gidc géc B nén HBD = ABD

= B, =B,

1

Xét AHBI va AABD cé:

~ o~

B, =B
2 }: AHBI - AABD (g-9)

~

1
H=A=90°

— HIB = ADB (2 géc tvong irng)

Ma HIB = AID (2 géc d8i dinh)

Do d6: AID = ADI Nén tam gidc AID cén tai A.

Bai 5. Cho hinh thoi ABCD cé A =60". Mét dudng théng di qua A cét cdc tia CD, CB lén
lwot tai M va N.

a) Chirng minh AADM > ANBA.

b) Chitng minh AD®> =DM BN, r6i suy ra AMDB « ADBN .

c) Goi O l&1 giao diém clia BM va DN. Tinh MON.

Loi giai

a) Tacd DA/ CN va BA // CM nén

— —

DMA = BAN, MAD = ANB M
= AADM » ANBA (g.9).
b) Ter cdu a), ta cé MD-BN = AD-AB=BD? (do AABD D ]
geu) = 2M _BD & MDB=NBD=120".
BD BN
Vay AMDB « ADBN. C B N

—

c) Ttr két qué cau b), ta cé6 BDN = DMB, tir d6 ta nhén duoc MON = DMB + MDN = BDM = 120°

Bai 6. Cho tam gidc ABC cé ba géc nhon. Goi O |& giao diém cla ba dudng cao AH, BK,
Cl.
a) Ching minh OK.OB = O1.0C
b) Ching minh AOKI > AOCB
c) Chirng minh ABOH « ABCK
d) Chitng minh BOBK + CO.ClI =BC?
Giai
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a) AOKC va AOIB c6 A
KOC =I0B
OKC = OIB = 90° ;

= AOKC « AOIB(gg) = 9K _9C ()= okoB=010C 0

Ol OB
oK _ol BT ¢
OC OB
AOKI v& AOCB c6:
ok _ol
OC OB
IOK =BOC
= AOKI » AOCB(c-g—c)
c) Xét ABOH va ABCK c6
}@Echung
BHO = BKC =90°
= ABOH » ABCK(gg) (2)
d) Ta cé:
(2)= 59 _BH . BoBK=BCBH
BC BK

Chng minh tuwong tu:

CO CH
ACOH » ACBI ==
(99)= G5 =i

Véy BO.BK +CO.CI =BC.BH +BC.HC = BC(BH +HC)=BC.BC = BC?

b) Tw (1)=

= CO.CI=BCHC

Bai 7. Cho tam gidc ABC nhon, cdc dudng cao AD, BE, CF cdt nhau tai H. Chirng minh
a) AHBF «» AHCE .

b) HB-HE =HF -HC =HA-HD.

c) EH la tia phan gidc cua géc DEF.

Loi gidi

a) AHBF « AHCE (g.9).

b) T& két qud cdu a) tacé HB-HE =HF -HC.

Lam twong tu ta thu duwoc HF -HC =HA-HD. Suy ra

HB-HE = HF -HC =HA-HD. -

c) T cdu b), chtng minh duoc

AEHF > ACHB (c.g.c) va ADHE « ABHA (c.g.c), do dé )

HEF ~ HCB vs HED — AAB. l |
Ta c6 HAB = HCB (cung phu ABC). B D e
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Do d6 HED = HEF =

EH la tia phdn gidc cta géc DEF.

Bai 8. Cho tam gidc ABC vuéng & A, AB = 5,4cm, AC =7,2cm.

a) Tinh BC.

b) Tl trung diém M cla BC, vé dudng thdng vudng géc v&i BC, cét duong thdng AC tai H
var cdt dudng thdng AB tai E. Chitng minh AEMB<«> ACAB.

c) Tinh EB va EM.

d) Chirng minh BH vuéng gdéc véi EC.

e) Chitng minh HA.HC = HM.HE.

Gidi

a) Ap dung dinh ly Py-ta-go cho tam gidc ABC vuéng tai A: E
BC? = AB? + AC? = 5,42 +7,2* = 81= BC = 9(cm). .
b) Xét A EMB va ACAB cé:
BAC = EMD = 90°(gt) |
ABC chung B | M <
Do dé AEMB «» ACAB (g.9).
c) Theo céu (b) AEMB «~ACAB = @ = ﬁ = % ( canh tuvong *ng)

AC BC AB
Thay s6 ta dugc:EM = AC.BM =6(cm); EB = BI\Z'BBC =7,5(cm).

d) Xét tam gidic BEC cé: EM L BC(gt) var CA L BE (vi BAC = 90°)

Ma ACNnEM = {H} nén H la tryc tdm clia tam gidc BEC va BH 1 EC (tinh chdt ba dudong
cao tron tam gidc).

e) Xét AAHE va AMHC cé:

BAC = HMC =90°(gt)

AHE = CHM (d5i diinh)

Do d6 AAHE «» AMHC (g.g). Suy ra % :% (canh tvong &ng) = AH.HC =HM.HE.

Bai 9. Cho tam gidc ABC c6 truc tém H.Goi M, N theo thi tu 1 trung diém clia BC, AC.
Goi O la giao diém cdc dudng trung truc cha tam gidc.

a) Chirtng minh AOMN « AHAB . Tim ti sé déng dang.

b) So sdnh dé dai AH va OM

c) Goi G l& trong tdm tam gidc ABC. Ching minh réng: AHAG «» AOMG .

d) Chirng minh ba diém H, G, O th&ng hang va GH = 2GO. N

Giai 2

a) Ta cé: MN//AB, OM//AD nén I</1\1 = ,/4\1 (Cung béng E )
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Tuong tu I<I\1 :l§1
Do dé: AOMN « AHAB . Ti s6 déng dang
MN 1

AB 2

b) Suy ra t&r cdu a. AH =2. OM

c) AHAG - AOMG

d) Tr cdu ¢, suy ra AGH = MGO Tir d6 suy ra:

MGO bu MGH nénH, G, O thdng hang.

GO GM
Bai 10. Cho tam gidc ABC nhon (AB < AC). Cdc dudng cao BN, CP cdt nhau tai H.

a) Chirng minh AN-AC = AP-AB.
b) Chirng minh AANP « AABC.
c) Goi E, F lan luot la hinh chiéu ctia P, N trén BN, CP. Chitng minh EF // BC .
Giai

a) Ta cé AANB » AAPC (g.9)
:%:A—g — AN-AC = AP-AB.

b) T& két qud céu a) ta cd AANP « AABC (c.g.c)

c) Tacéd EP// NC, FN // BP nén theo dinh ly Ta-lét ta cé

HE _HP HF _HN _ HE_HF 5 4s EF/BC.

HN HC' HP HB ~ HB HC
Bai 11. Cho tam gidc ABC vudngtai A (AB<AC) va
trung tuyén AD. Qua D ké dudng thdng vudng géc v&i AD cdt AC va AB lan luot tai E

B

03

va F.

a) Chirng minh AABC » AAEF.
b) Chitng minh BC? = 4DE -DF .
Giai

a) Ta cé aDAC cén tai D nén
ACB =DAC = 90" — DAF = AFE
= AABC « AAEF (g.9). i
b) Theo cdu a) ta cd A/F\E = A/C\B = ADEC « ADBF (g.9)
= BC? = ADE -DF .

Bai 12. Cho tam gidc ABC vuéng tai A (AB > AC). Goi | & A E
trung diém cla AB. K& IN vudéng géc v&i BC tai N (N
thudéc BC).

Q
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a) Chirtng minh AACB déng dang v&i ANIB. Tir d6 suy ra BA.BI = BC.BN
b) Gid s AC = 6cm; BC =10cm. Tinh BN.

c) Ching minh IAN = ICN B
d) Chirng minh AC?=NC2? — NB?
Giai N
a) Ching minh: AACB déng dang v&i ANIB (g,9) I5
T ti s6 suy ra BA.BI = CB.BN

b) Tinh dugc BN = 3,2cm

c) T ti s6 % = % Ching minh ABIC d6ng dang véi ABNA

T dé suy ra IAN = ICN

d) Ké AH 1BC tai H. Chirng minh dugc AC2= CH.CB

Ching minh N |& trung diém HB = NB = NH

= CH.CB = (CN—NB)(CN+NB) = NC? — NB?

= AC?=NC? — NB?

Bai 13. Cho AABC vudng tai A (AC > AB). Buong cao AH.

a) Chirng minh AABC > AHBA va AB®> =BH.BC.

b) Qua B ké dudng thdng song song v&i AC cdt AH tai D. Chirng minh ré&ng: HA.HB =
HC.HD.

c) Chitng minh AB? = AC.BD.

d) Goi M, N 1an lvot la trung diém cla BD, AC. Chirtng minh M, H, N thdng hang.
Gidi

B M, b

A H > H o

a) AABC «» AHBA (g.9)
AB

:——E(cé canh tuong &ng)
BH - AB olojiele g ung

= AB’ =BH.BC

b) Vi BD // AC = ABHD « ACHA

_, HB _HD '\ c4p canh tuong tng) = HAHB = HC.HD
HC ~ HA
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c) Ta ching minh dugc AABC « ABDA (g.9)
:>£=£:>AB2 =AC.BD
BD AB
d) Xét ABHD vuéng tai H cé HM la dudng trung tuyén.
= MH = MB (tinh chat duwdng trung tuyén trong tam gidc vudng)
= AMHB cén tai M
= MBH = MHB (tinh chét)
Tuong tv ta chirng minh duoc NHC = NCH
Ma @:@ (so le trong) :>I\7H\B:N/H\C
M& BHN + NHC = 180° (ba diém B; H; C thdng hang)
— BHN + MHB = 180°
= Ba diém M; H; N thdng hang.
Bai 14. Cho AABC vuédng tai A (AB < AC). Pudng cao AH (H thudéc BC). Goi D la diém déi
xtrng va&i B qua H.
a) T C ké dudng thdng vuéng géc vdi tia AD, cdt tia AD tai E. Chitng minh réng AH.CD
= CD.AD.
b) Chirng minh AABC « AEDC va tinh dién tich tam gidc AEDC biét AB = 6cm, AC = 8cm.
c) Biét AH cét CE tai F. Tia FD cdt canh AC tai K. Chitng minh KD l& tia phén gidc cla

goc HKE.

Giai
F

B
H
E
A )

K C

a) Ta ching minh duwoc AAHD «» ACED (g.9)

= AH_AD (cdp canh tuvong &ng) = AH.CD = CE.AD
CE CD

b) Ta chirng minh duoc ABC = EDC
T dé AABC «» AEDC (g.9)

2
_ Snc _(DC
S BC

AABC
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Ap dung Pytago cho tam gidc ABC vuéng tai A, ta tinh dwogc BC = 10cm
Tinh duwoc HD = BH = 3,6cm; CD = 2,8cm

Tacé S, ;. = % =24 (cm?)
SAEDC 2'8 i S 2
= 7 = W = AEDC == 1,8816 cm

c) Ta cé D la truc tdm cla tam gidc AAFC = FD 1 AC tai K

EC_AC_ EC_KC
KC CF _AC CF’

Ching minh dugoc ACEK «» ACAF = CKE = CFA (1)

AH AC
AK ~ AF

Ching minh duvgoc AAHK « AACF = AKH = AFC

Mé& AKH +HKF =90° v&r CKE +EKF =90°

— HKF = EKF = KD la tia phdn gidc clua géc HKE.

Bai 15. Cho AABC vuéng tai A (AB > AC). Ké dudng cao AH (H thudc BC). Goi D la trung
diém clia AB. Qua A ké dudng thdng vudng géc véi CD cdt CD va CB lan luot tai E, F.

Ching minh duoc AAEC «» AFKC =

Chtng minh dugoc AAHC «» AAKF =

Goi K la hinh chiéu vudng géc ctia D trén BC.

a) Ching minh AADE «» ACDA.

b) Ching minh BD.BC = BE.CD.

c) Chirng minh HEF = BAH v& EF la phdn gidc cua géc HEB.

d) Chi*rng minh l+i:i

BF BC BK
Gidi
B
K
F
Dc
H
E
4 C

a) AADE » ACDA (g.9)

b) AADE > ACDA ((:mt):>£:E Ma AD =BD = BD _DE
Ch AD cD BD

Chdng minh dugc ADBE > ADCB (c.g.c)
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= Bb _BE = BD.BC =BE.CD
Ch BC

c) Chirng minh dwoc AAHF « ACEF (g.9) = g :gz % :%
Chtng minh duoc AAFC « AHFE (c.g.c)= HEF = ACF

Ta cé ACF +HAC =90° BAH+HAC =90°

— BAH = ACF = BAH = HEF

Vi ADBE » ADCB (cmt) = DEB = DBC

Mé& DBC + BAH = 90°; DEB + BEF = 90°

— BAH = BEF ma BAH = HEF = HEF = BEF = EF la phdn gidc cta géc HEB
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