BAI TAP HINH HOC 7

Bai 1 : Cho tam giac ABC c6 A < 90°. V& ra phia ngoai tam giac d6 hai doan thang
AD vudng goc va bang AB; AE vuéng goc va bang AC.
Chtang minh: DC =BE va DC 1 BE
HD:
Phan tich tim huong giai
*Dé CM DC = BE cian CM AABE = A ADC ( ¢.g.C)
C6 : AB = AD, AC = AE (qt)
— Can CM : DAC =BAE
Cé : BAE =90° + BAC = DAC
* Goi I 1a giao diém ctia AB va CD
PéCM : DC LBE can CM I, +B, =90°
C6 1,=1,( Hai goc d6i dinh) va I, + D, =90°
— Can CM B, =D, (vi AABE = A ADC)

Loi gidi
a) Ta cO BAE =90° + BAC = DAC = DAC =BAE , mat khac AB = AD, AC = AE (gt)
Suy ra AABE =A ADC(c.g.c) = DC =BE
b) Goi I 14 giao diém ctia AB va CD
Taco I, =1,( Hai goc d6i dinh) , 1, +D, =90°( A ADI vudng tai A) va B, =D, (vi
AABE =A ADC) = 1,+B,=90° = DC 1LBC
*Khai thac bai 1:

Tir bai 1 ta thdy : DC = BE va DC LBE khi A4BD va A ACE vuéng cdn, vy
néu c6 AABD va A ACE vuéng can , Tir B ké BK 1 CD tai D thi ba diém E, K, B
thang hang

Ta co bai toan 1.2
Bai 1. 1: Cho tam giac ABC co A < 90°. V& ra phia ngoai tam giac do hai
doan thang AD vuong goc va bang AB; AE vuong goc va bang AC . Tir B ké BK
1 CDtaiK
Chtng minh rang ba diém E, K, B thang hang
HD : Tur bai 1 ching minh dugc DC L BE ma BK L CD tai K suy ra ba diém E,
K, B thang hang
*Khai thdac bai 1.1
Tir bai 1.1 néu goi M la trung diém ciia DE ké tia M A thi MA L BC tir d6 ta c6
bai toan 1.2
Bai 1.2: Cho tam giac ABC c6 A < 90°. V& ra phia ngoai tam giac do hai
doan thang AD vudng goc va bang AB; AE vuong goc va bang AC . Goi M 1a
trung diém cua DE ké tia M A . Chting minh rang : MA L BC
Phan tich tim huong giai
HD: Goi H 1 giao diém ctia tia MA va BC
PéCM MA 1BC = tacan CM AAHC vudng tai H



—=Pé CM AAHC vudng tai H ta can tao ra | tam gidc

vudng biang AAHC N
Trén tia AM lay diém N sao cho AM = MN

KeDQ L AMtai Q

— Can CM AAHC = ADQN (g.c.g)

i

CM: ND =AC, N,=ACB ,BAC = ADN
)

CM : AABC = ADNA (c.g.c)
]

C6 AD = AB (gt)
Can CM : ND = AE (= AC) va BAC = ADN
+DPéCM ND=AE

B

]

CM : AMDN = AMEA (c.g.c)
+DPECM  BAC = ADN C
]
EAD + ADN =180° vi EAD + BAC =180°
]
CM AE // DN (AMDN = AMEA)
Loi gidi

Goi H 1a giao diém cua tia MA va BC, Trén tia AM léy diém N sao cho AM =
MN
k¢ DQ 1L AM tai Q
Ta co AMDN = AMEA (c.g.c) vi:
AM =MN ; MD = ME (gt) va EMA=DMN ( hai goc ddi dinh)
= DN =AE (= AC) va AE // DN vi N, =MAE ( cd@p goc so le trong )

= EAD+ ADN =180°( c¢@p goc trong cung phia) ma EAD+BAC =180° = BAC = ADN
Xét AABC va ADNA c6: AB=AD (gt) , AC=DN va BAC=ADN ( chung
minh trén ) = AABC = ADNA (c.g.c) = N,=ACB
Xét AAHC va ADQN ¢6 : AC=DN, BAC=ADN va N, = ACB
= AAHC = ADQN (g.c.g) = AAHC vudng tai H hay MA 1 BC
* Khai thac bai todn 1.3
+ Tur bai 1.2 ta thay voi M la trung diém cua DE thi tia MA L BC , nguoc lai
neu AH 1 BC tai H thi tia HA sé di qua trung diéem M cua DE , ta co bai toén 1.4

Bai 1.3 : Cho tam giac ABC c6 A < 90°. V& ra phia ngoai tam giac d6 hai doan
thang AD vuéng géc va bang AB; AE vuong goc va bang AC . Goi H 1a chan
duong vudng goc ké tir A dén BC . Chting minh rang tia HA di qua trung diém
ctia doan thang DE



HD : Tu bai 1.2 ta ¢6 dinh hudng giai nhu sau:
KéDQ L AMtai Q,ER1LAMtaiR .
Ta c6 : + DAQ=HBH ( Cung phyu BAH) R

e
AD = AB (gt) = AAHB = ADQA ( Canh huyén — gbc nhon
— DQ = AH (1) E

+ ACH = EAR ( cung phu CAH )
AC = AE (gt) = AAHB = ADQA ( Canh huyén — goc nl
=ER=AH(1).Tu(1)va(2) = ER=DQ
Lai c6 M, =M, (hai goc d6i dinh )
= AQDM = AREM ( g.c.g) =MD = ME hay M Ila trung
diém cia DE

+ Tir bai 1.3 ta thdy véi M la trung diém cia DE thi tia MAL DE |, nguoc lai
néu H la trung diém cua BC thi tia KA sé vuoéng goc voi DE, ta co bai toan 1.4

Bai 1.4: Cho tam giac ABC c6 A < 90°. V& ra phia ngoai tam giac do hai
doan thang AD vuong goc va bang AB; AE vuong goc va bang AC . Goi H trung
diém cua BC .
Chtng minh rang tia HA vudng goc véi DE
HD : Tir bai 1.3 ta dé dang gidi bai toan 1.4
Trén tia AH 1ay diém A’ sao cho AH =HA’ M D
Dé CM duoc AAHC = AA’HB ( g.c.g) E
— A’B=AC (= AE) va HAC=HA'B
= AC// A’B = BAC +ABA'=180° ( cd@p gbc trong cung phia
Ma DAE +BAC =180° = DAE = ABA'
Xét ADAE va AABA’ ¢6: AE=A’B, AD = AB (gt)
DAE = ABA' = ADAE = AABA’(c.g.c)
= ADE =BAA' ma ADE +BAA'=90° = ADE + MDA = 90°
Suy ra HA vuong goc voi DE



Bai 2 : Cho tam giac can ABC (AB = AC). Trén canh BC lay diém D, trén
tia d6i cua tia CB lay diém E sao cho BD = CE. Cac dudng thang vudng goc véi BC
ké tir D va E cat AB, AC lan lugt & M, N. Ching minh rang:

a) DM = EN
b) Buong thang BC cat MN tai trung diém I cia MN.
¢) buong thang vudng goc voi MN tai | ludn di qua mot diém co dinh khi D
thay doi trén canh BC
* Phan tich tim loi giai
a) Pécm DM=EN
N
Cm ABDM = ACEN ( g.c.g)
i
Cé BD=CE (gt), D=E=90° ( MD, NE L BC)
BCA=CBA( AABC cantai A)
b) Pé Cm Pudng thang BC cit MN tai trung
diém I cia MN = Can cm IM = IN
i
Cm  AMDI=ANEI (g.c.9)
c) Goi H Ia chan duong vuong goc ké tir A xuong BC , O
vo1 duong thang vuong goc voi MN ke tr I = Can cm
Dé cm O 1a diém c6 dinh

)
Cincm OC L AC
)
Cancm OAC = OCN =90°
)
Can cm : OBA=0CA va OBM =OCM
)

Can cm AOBM = AOCN ( c.c.c) va AOAB = AOAC (c.g.c)
*Khai thac bai 2
Tir bai 2 ta thdy BM = CN , vdy ta cé thé phat biéu lai bai todn nhir sau:
Bai 2.1  Cho tam giac can ABC (AB = AC). Trén canh AB lay diém M, trén
tia AC lay diém N sao cho BM = CN . Puodng thang BC cat MN tai I .
Chting minh rang:
a) I 1a trung diém ctia MN
b) buong thang vuong goc voi MN tai | luon di qua mot diém cd dinh khi D
thay do6i
loi gidi:
T 16 giai bai 2 dé giai bai 2.1 ta can k¢ MD L BC (D <BC)
NE L BC (EcBC)




Bai 3 : Cho AABC vudng tai A, K 1a trung diém ctia canh BC . Qua K ké
duong thang vudng goc voi AK , dudng thang nay cat cac duong thang AB va AC
lan lugt ¢ D va E Goi I 1a trung diém ctia DE .

a) Chtng minh rang : Al L BC
b) C6 thé n6i DE nho hon BC dugc khong ? vi sao? A
*Phan tich tim loi giai
a) Goi H 1a giao diém cua BC va Al
Pécm Al L BC < Cancm A +ACK =90°
Pécm A +ACK =90°
i
Co AEK +EAK =90°
— cancm A = AEK va ACK =CAK
i
Cancm AAIE can tai I va AAKC can tai K
b) Bé so sanh DE véi BC
— can so sanh IE v6i CK ( vi2.IE=DE, 2CK =
f
So sanh Al voi AK (vi AI=1E, AK=CK) E
Co Al > AK
Loi gidi :
a)Dé& dang chimg duoc AAIE can tai I va AAKC cAntai K = céncm A = AEK
va ACK =CAK ma AEK +EAK =90° = A +ACK =90° = Al 1 BC
b) tacé BC=2 CK=2AK (CK = AK), DE =2IE =2.Al ( Al =1IE)

Ma Al > AK = DE>BC , DE = BC khi K trung véi I khi d6 AABC vudng

can tar A
Bai 4: Cho tam giac ABC (AB > AC ), M la trung diém cua BC. Puong thang

di qua M va vudng goc véi tia phan gidc ctia goc A tai H cit hai tia AB, AC lan
luot tai E va F. Chtrng minh rang:

2
a) EZ +AH? = AE?

b) 2BME = ACB-B.
¢) BE=CF

loi gidi
Ap dung dinh ly Py —ta-go cho tam giac vudong AFH, ta co:



HF? + AH2 = AF2
Ma AAHE = AAHF (g-c-g) nén HF = %EF; AF = AE

EF?

Suy ra: 2 +AH? = AE?

Tu AAEH =AAFH Suyra E =F

Xét ACMF co6 ACB la goc ngoai suy ra CMF = ACB—-F G
ABME c6 E, lagoc ngoaisuyra BME=E,—B <
vay CMF +BME = (ACB-F)+(E,-B)
hay 2BME = ACB-B (dpcm). A\ S |
Tw AAHE =AAHF Suyra AE=AFva E =F © <
TeCveCD// AB(D € EF) => ABME =ACMD(g-c—-g)=BE=CD (1)

Lai co: E,=CDF (cdp gbc dong vi) Do d6 CDF = F = ACDF can—>CF = CD ( 2)
Tu (1) va (2) suyra BE =CF

Bai 5: Cho tam giac ABC c¢6 goc B va goc C 1a hai goc nhon .Trén tia doi

cua tia
AB lay diém D sao cho AD = AB, trén tia d6i cua tia AC lay diém E sao cho AE =
AC.

a) Chting minh rang : BE = CD.

b) Goi M 14 trung diém cua BE , N 1a trung diém ctiia CB. Chting minh M,A,N
thang hang.

¢)Ax 1a tia bat ky nam gitra hai tia AB va AC. Goi H,K 1an lugt 1a hinh chiéu
cua B va C trén tia Ax . Ching minh BH + CK < BC.

d) Xéc dinh vi tri ctia tia Ax dé tong BH + CK ¢6 gié tri 10n nhat.

*Phdn tich tim loi gidi

a) Pé cm BE = CD
i
Can cm AABE = AADC (c.g.c)

b) Pé cm M, A, N thang hang.
]
Can cm BAN = BAM =180°
i
C6 BAN + NAD =180° = Can cm MAB = NAD

Pécm  MAB=NAD
li
Can cm AABM = AADN (c.g.c)
C) Goi la giao diém cua BC va Ax




— PécmBH +CK < BC

)
Can cm BH <BI:CK <ClI
ViBI +1C =BC

d) BH + CK c6 gia tri 16n nhat = BC
khi d6 K,H trung véi I, do d6 Ax vudng goc voi BC

Bai 6 Cho tam giac ABC co ba goc nhon, duong cao AH. & mién ngoai caa tam
giac ABC ta vé& cac tam giac vuong can ABE va ACF déu nhan A lam dinh géc
vuong. Ké EM, FN cung vuong goc voi AH (M, N thugc AH).
a) Chuing minh: EM + HC = NH.
b) Chang minh: EN // FM.

*Phan tich tim loi giai
a) DécmEM +HC=NH
i
Céan cm EM = AH va HC = AN
+Pé cm EM = AH = can cm AAEM =ABAH ( canh huyén — géc nhon
+ Pé cm HC = AN = cin cm AAFN =ACAH ( canh huyén — géc nho
b) Pé cm EN// FM
i
AEF =EFN ( cd@p goc so le trong)
Goi I 1a giao diém ctia AN va EF
— décm AEF =EFN C
0
Can cm AMEI = ANFI ( g.c.g)

Bai 7 : Chotam ABC vudng tai A , duong cao AH, trung tuyén AM. Trén tia
dbi tia MA lay diém D sao cho DM = MA. Trén tia doi tia CD lay diém | sao cho
Cl = CA, qua | v& duong thiang song song véi AC cat duong thang AH tai E.

Chang minh: AE =BC
*Phdn tich tim loi giai
Goi F 1a giao diém ctia BA va IE
= d¢Cm  AE=BC cancm:AAFE=A CAB
Pé cm: AAFE=A CAB E
0
Cancm AF = AC (2); AFC =BAC =90° (1); EAF = ACB(3) F

+Pécm (1) AFC=BAC =90°

A

A S




N
Cm CI /[ AE vico FI// AC va BAC =90°
= PéCm Cl//AE
i
Cm AAMB =ADMC (c.g.c)
+Pécm (2): AF=AC
f
Cm AAFI = A ACI ( Canh huyén — goc nhon)
+ Cm(3): EAF=ACB (vicung phu HAC)
*Khai thdc bai toan :
Tir bai 7 tathdy AH < AM = HE < AM + BC =3AM ( vi AM = MB = MC)
Vay HE 16n nhat = 3AM = gBC khi H trung M khi dé tam giac ABC vudng can

Bai 8 Cho tam giac ABC c6 AB < AC. Goi M Ia trung diém cua BC, tr M ké
dudng thang vuong goc vai tia phan giac cua goc A, cat tia nay tai N, cat tia AB tai
E va cat tia AC tai F. Chirng minh rang: A

a) AE = AF

b) BE = CF

¢) AE - AB 42- AC

* Phdn tich tim loi giai

a) Pécm AE=AF | '
i N
AANE =A ANF (c.g.c)

Hoac AAEF can tai A E
( Co6 AH vura 1a tia phan giac , vura 1a duong cao)
b) Pécm BE=CF

— can tao tam giac chira BE( hodc c¢6 1 canh = BE) ma bang tam giac MCF

+ Ké Bl // AC = AMBI = ACMF(c. g . ¢)
— Pécm BE=CF <« ABElcintaiB < E=BEl < C6 BIE=ABF (

cip goc dong vi ) ma E =AFE vi AAEF cén tai A

c) AB+ AC=AB+ AF + CF =( AB + FC) + AF ma CF = BC va AE = AF



. 2AE=AB+AChay Ag-~B+tAC

Bai9  Cho tam giac ABC c6 goc A khac 90°, goc B va C nhon, dudng cao AH.
V& cac diém D, E sao cho AB la trung truc caa HD, AC la trung truc caa HE. Goi
, K 1an luot 1a giao diém cua DE véi AB va AC.

a) Chung minh : Tam gidc ADE cén tai A

b) Tinh s6 do cac goc AIC va AKB ?

*Phén tich tim hudéng gidi A
- Xét TH géc A < 90° K
a) Dé cm A ADE can tai A D !
< cancm: AD = AH = AE
( Ap dung t/c duong trung tryc)
b) Du doan CI L 1B, BK 1L KC
Do IB, KC tia phan giac goc ngoai cua A HIK B 3 C

nén HA la tia phan giac trong. Do AHC =90° nén HC
1a tia phan gidc ngoai dinh H . Céc tia phan gidc goéc ngoai dinh H va K cua A HIK
cit nhau ¢ C nén IC 1a tia phan gidc ctia goc HIK , do d6 IB L IC , Chimg minh
tuong tu

taco BK L KC

- Xét TH goc A>90°
*Khai thac bai todn :

Goi M la diém bat ky thuéc canh BC, qua M ldy diém D’, E’ sao cho 4B la trung
truc cua D’M, AC la trung truc cua ME’ . Khi do ta co A AD’E’ cdn tai A va goc
DAC co
Twr do ta c6 bai toan sau:

Bai 9.1 Cho tam giac ABC nhon . Tim diém M trén canh BC sao cho néu vé& cac

diém D, E trong d6 AB la dudng trung tryc cia MD, AC la dudng trung truc cia

ME thi DE c¢6 d¢ dai nhé nhit. D A
N E
HD . Ty nhan xét bai 9 dé dang tim dugc
vi tri diém M trén canh BC.
] c




Bai 10. Cho A ABC vdi goc A khong vudng va goc B khac 135°. Goi M 1a trung
diém ctua BC. Vé phia ngoai A ABC v& A ABD vuéng can day AB. Puong thang
qua A vudng goc véi AB va duong thiang qua C song song véi MD cit nhau tai E.
Puong thing AB cit CE tai P va DM tai Q . Chimg minh rang Q 14 trung diém cta
BP.

HD. Trén tia ddi cua tia MQ lay diém H sao cho MH = MQ
-Cm ABMQ= ACMH (c.g.c)
— BQ =CH (1) va MBQ=MCH

= BQ//CH hay PQ // CH ( vi MBQ,MCH 1la

cap goc so le trong)
-N6i PH, cm A PQH = A HCP ( g.c.g)
— PQ =CH (2) , Do Q nam gitta B va P du goc B nho hon 135°
Tu (1) va (2) Suy ra dpcm.

Bai 11. Cho tam giac ABC can tai A c6 A =20, vé tam gidc déu DBC (D nam trong
tam gidc ABC). Tia phan giac ctiia goc ABD cat AC tai M. Chitng minh:

a) Tia AD la phan giac cua goc BAC

b) AM=BC A

HD a) Ching minh AADB = AADC (c.c.c)
suy ra DAB = DAC

Do d6 DAB=20":2=10° M
b) AABC can tai A, ma A=20°(gt)
nén ABC = (180° —20°):2=80°
AABC déu nén DBC = 60°

Tia BD nam gitra hai tia BA va BC
suy ra ABD =80°-60° =20°.

Tia BM la phan giac cia goc ABD

nén ABM =10° B \ C

Xét tam giac ABM va BAD co:

AB canh chung ; BAM = ABD =20°; ABM = DAB =10°
Vay: AABM = ABAD (g.c.q)

suy ra AM =BD, ma BD =BC (gt) nén AM = BC

10



Bai 12. Cho tam giac ABC vudng tai A ( AB > AC) . Tia phan giac goc B cit AC
& D. Ké DH vudng goc véi BC. Trén tia AC ldy diém E sao cho AE = AB . Pudng
thang vudng goc vai AE tai E cat tia DH & K . Chtrng minh rang :

a) BA=BH " 0

b) DBK =45° N\’

c) Cho AB =4 cm, tinh chu vi tam giac DEK H «
HD : a) Cm AABD = AHBD ( canh huyén — géc nhon) Ne d

b) Qua B ké dudng thang vudng goc véi EK | cat EK tai I
Taco: ABI =90° , Cm AHBK = AIBK ( canh huyén — canh goc vudng)
— B,=B, mi B,=B, = DBK =45
¢) Chu vi tam giac DEK =DE+EK+KD=.....=2.4=8cm
* T bai ta thdy khi DBK =45° thi chu vi ADEK =2. AB vay néu c6 chu vi
ADEK =2 thi ta cling cm dugc DBK =45° . Ta c6 bai toan sau :

Bai 12.1 Cho canh hinh vuéng ABCD c6 d6 dai la 1. Trén cac canh AB, AD lay
cac diem P, Q sao cho chu vi AAPQ béng 2.

Chtng minh rang géc PCQ bang 45°.
HD :
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