Muc tiéu

BAI 6. TAM GIAC CAN

« Kién thire

+

+

Nam dugc dinh nghia vé tam giac can, tam giac vudng cén, tam giac déu.

Nam dugc cac tinh chat va dau hi€u nhén biét cia tam giac céan, tam giac deu.

+ Kining

+

+

Biét v& mot tam giac can, tam gidc vudng cin va tam giac déu.

Nhan biét va chimg minh dugc mot tam giac 1a tam giac can, tam giac vudng can va tam gidc
déu.

Vian dung cac tinh chét ciia tam giac can, tam giac vudng can va tam giac déu dé tinh s6 do goc,

ching minh cac goc hay cic canh bang nhau.
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I. Li THUYET TRONG TAM
1. Tam giac can

Pinh nghia
Tam gi4c can 1a tam giac c6 hai canh bang nhau.
Tam giac ABC c6 AB = AC duoc goi la tam giac
ABC can dinh 4, trong d6:
* AB, AC la canh bén va BC la canh day.
* ﬁ, C 1a cac goc ¢ day; A41a goc ¢ dinh.

Tinh chat
Dinh Iy 1: Trong mt tam giac cén, hai goc ¢ day
bang nhau. Néu AABC cén dinh A thi B=C.
Pinh Iy 2: Néu mot tam giac c6 hai goc bang nhau
thi tam giac d6 1a tam giac can. Néu AABC co
B =C thi AABC cén dinh 4.

Tam gidc vuéng can

Tam giac vudng can la tam giac vuong c6 hai canh

goc vudng bang nhau.

P
thi AMNP la tam giac

. MN
Néu AMNP co6
1 MP

vuong can tai M.

2. Tam gidc déu
Pinh nghia
Tam giac déu la tam giac c6 ba canh bang nhau.
Tinh chat

* Trong mot tam giac déu, mdi goc bang 60°.

. AB=BC =CA
AABC latam gidc déuthi § . . .
A=B=C=60°

* Néu mot tam giac c6 ba goc bang nhau thi tam
giac d6 1a tam giac déu.
* Néu mot tam gidc can c6 mot goc bang 60° thi

tam giac d6 la tam giac déu.

A

goc & dinh

canh bén

A goc & day
—a

canh day
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II. CAC DANG BAI TAP

Dang 1: Nhan biét tam gidc cin, tam giac déu
4+ Phuwong phap giai

Dua vao diu hiéu nhéan biét cta tam giac cén, tam

giac déu.

1. M6t tam giac 1a tam gidc can néu:

- Tam giac ¢6 hai canh bang nhau.

- Tam giac ¢6 hai goc bang nhau.

2. Mot tam giac 1a tam giac déu néu:

- Tam gi4c c¢6 ba canh bang nhau.

- Tam giac ¢ ba goc bang nhau.

- Tam gi4c cdn c6 mot gbc bang 60°.

Buwéc 1. Xac dinh cdp canh (goc) bang nhau cua
tam giac can ching minh thong qua phan tich dit

kién bai toan.

Bwoc 2. Chung minh cdp canh (goc) tuong Ung
bang nhau va két luan.
Qua trinh chting minh, c¢6 thé can dung thém dudng

phu.

Vi du: Cho tam giac ABC cén dinh 4 . Goi BD,CE
lan luot 1a phan giac trong goc B, C cia tam giac
ABC. Chimg minh rang tam giac ADE 1a tam giac

can.

B ¥
Huéng dén gidi
Phan tich: Co hai cach dé chimg minh AADE can
la ta ching minh AD = AE hodac ADE = AED .
Ta c6 thé chimg minh cip goc (canh) biang nhau
qua viéc xét cip tam giac bang nhau.
+) Néu chimg minh AD = AE ta c6 thé ghép vao
cap tam giac AADB va AAEC.
+) Céch con lai kho khan hon vi ADE; AED chi la
goc cua AADE.

Ta ¢é: ABD = DBC = %A/Z-?E‘ (do BD la phan giac

cua A/B\C); ACE = ECB :%,4/6'73 (do CE la phan
giac cua ACB ).

Ma AABC can dinh A nén 4B = AC

va ABC = ACB = ABD = ACE .

Xét AADB va AAEC c6

BAD = CAE (go6c chung), AB = AC, ABD = ACE
Do d6 AADB = AAEC(g.c.g).

Suy ra AD = AE (c@p canh twong ung).
Vay AADE can tai A.
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< Vidu miu
Vi du 1. Cho tam gidc ABC c6 AD la duong phan giac trong goc A (D € BC ) . Trén canh AB lay diém I,
trén canh AC lay diém H sao cho Al = AH . Chiing minh rang tam giac /DH la tam giac can.
A

Huéng dén gidi

Do 4D la phan giac trong goc A nén BAD = CAD = %B/A\C

Xét AADI va AADH c6

Al = AH (gia thiét),

IAD = HAD (chtng minh trén),

AD chung.

Do d6 A4ADI = AADH (c.g.c)=> DI = DH (cip canh tuong tng).

Vay tam giac DHI 1a tam gidc can dinh D.

Vi du 2. Cho tam giac ABC co6 A=120°. Trén tia phan gidc cua goc 4, lay diém D sao cho
AD = AB + AC . Chirng minh rang tam giac BCD déu.

Huéng dén gidi

D
Do AD la phan giéc trong goc A nén BAD = CAD = %Z;I\C =60°.

Trén tia AC lay diém E sao cho 4E = AD.

Do AD = AB + AC (gia thiét) nénta co AE = AB+ AC.
= AE > AC hay C nam giira A va E.

Khido,tacé AC+ EC=AB+ AC = EC = 4B.

Xét AADE ¢6 AD = AE, DAE = 60°. Suy ra ADAE déu.

Suy ra DA = DE = AE, DAE = DEA = ADE = 60°.
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Xét AABD va AECD co
AB = EC (ching minh trén),

BAD = CED = 60°, DA = DE (chtig minh trén).

Do @6 AABD = AECD(c.g.c).

Suy ra DB = DC (hai canh twong ing),

ADB = CDE (hai goc tuong tmg). (1)

Theo chung minh trén, ta co ADE = 60° = ADC + CDE = 60°.
Do d6 tir (1), ta c6 ADC + ADB = 60° = BDC = 60°.

Vay tam gigc BCD ¢6 DB = DC va BDC = 60° nén ABCD déu.

Dinh huong:
DB =DC

Can chitng minh {
BDC =60°

4+ Bai tap tw luyén dang 1

Chon ddp 4n diing tir cAu 1 dén ciu 2
Cau 1: Tam giac can la tam giac

A. ¢6 hai dudng cao bang nhau.

B. ¢6 hai duong trung tuyén bang nhau.

C. c6 hai canh bang nhau.

D. c6 hai tia phan giac trong bang nhau.
Céu 2: Cho tam giac ABC can dinh A ¢6 cac duong trung tuyén BD, CE. Tam giac nao dudi day la tam
giac can?

A. AABD. B. ABCE. C. AADE. D. ABDE.
Céu 3: Cho tam gidc ABC ¢6 A =100°, C = 40°.
a) Ching minh rang tam giac ABC can.
b) Trén tia ddi cua tia AB liy diém D sao cho AD = AB. Chimg minh rang tam giac BCD 1a tam giac
vudng.
Cau 4: Cho tam giac nhon ABC c6 AD la phan giac trong goc A (D € BC). Puong thiang qua D song
song véi AB cit AC tai I, duong thang qua D song song voi AC cit 4B tai K. Ching minh rang AIDK 1a
tam giac can.

Dang 2: Tinh s6 do géc, chirng minh cac géc bang nhau
4+ Phuwong phap giai

* Str dung tinh chat ctia tam giac can, tam gidc déu. Vi du: Cho tam gidc ABC can tai A. Tinh sb do céac
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* Str dung tinh chat tong ba goc trong mot tam giac. goc con lai clia tam gidc ABC néu

a) A=80°.
b) B=75°.
Huéng dén gidi
‘ , A
Buwoc 1. Xac dinh cap goc bang nhau qua tinh chat
cua tam gidc can.
Buwéc 2. Sir dung tinh chit tong ba goc trong tam
giac dé tinh goc turong ung.
B C
Do tam gidc ABC can dinh A nén ta c6 B=C.
Ma ta ludn c6 A+ B+C =180°.
a) Voi 4 =80° taco
B+C =180°— 4 =180°—80° = 100°
S B=0=12_ 500
b) Do B =75° nén C =75°.
Suy ra
4=180°~(B+C)=180°~(75+75°) =30°.
4 Vidu miu

Vi du. Cho tam giac ABC vuodng tai A. Biét 4B = %BC . Tinh s6 do cic goc cuia tam giac ABC.

Huéng din gidi
C
B o\ p
A

Trén tia d6i ciia tia AB 1dy diém D sao cho DA = BA.

Suyra BD = DA+ AB=2AB = BC. (1)
AB = AD

Xét ACAB va ACAD c6 4 CAB = CAD = 90°
CA chung
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Do d6 ACAB = ACAD(C. g.c) = CD = CB (hai canh tuong ung) (2)
Tur (1) va (2) ta cd BC = CD = DB nén ABCD la tam giac déu.

Suy ra CBD = 60° hay B = 60°.

Ma AABC vuéng tai A nén B+ C = 90° = C = 90° - 60° = 30°.

Vay AABC ¢6 4 =90°, B =60°, C =30°.

4+ Bai tip ty luyén dang 2

Céu 1: Tam gidc ABC la tam gidc gi néu biét 4=80° va B:C =1:4?
Céu 2: Cho tam gidc nhon ABC. K¢ AD L BC(D e BC) va BE L AC(E € AC). Goi H 1a giao diém

ctia AD va BE. Biét ring AH = BC , tinh s do BAC .

Cau 3: Tam gidc ABC la tam gidc gi néu A +5§ =150° va 24 +%TB =150°?
Dang 3: Chitng minh doan thiang bang nhau
4+ Phwong phap giai
* Sir dung tinh chat: Tam gidc cAn ¢ hai canh bén Vi du: Cho tam giac ABC can tai A. Trén cac canh
béng nhau (danh cho hai doan thflng c6 mot ddu AB, AC lan luot léy cac diém M, N sao cho
mut chung). AM = AN . Chimg minh rang CM = BN .
* Gan cac doan thiang can chimg minh vao hai canh A
tuong mg cua hai tam giac bang nhau (c6 thé ap

dung véi moi cip doan thang). M N

B C
Huéng déin gidi
Do CM va BN la hai doan thang khong c6 dau muat

Bugc 1. Xac dinh phuong phap chimg minh tuong chung nén ta s€ ching minh CM = BN thong qua

ung doi voi hai doan thang. hai tam gi4c bing nhau.

Bude 2. Lap lugn va chiing minh. Vi AABC can dinh 4 nén AB = AC va B=C.
Suyra AM + MB = AN + NC

Lai cd AM = AN nén BM =CN .

Xét ABCM va ACBN ¢6

BM = CN (chung minh trén),

MBC = NCB (chting minh trén),
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BC la canh chung
Do d6 ABCM = ACBN(c.g.c)

Suy ra CM = BN (hai canh tuong ung).

4 Vidu miu
Vi du. Cho tam giac ABC vuong tai 4, M 13 trung diém ctia canh huyén BC.

Chimg minh ring MA = MB = MC = %BC .

Huéng dén gidi

Goi M’ 1a diém nam trén canh BC thoamin MB=M4 .
Khi d6 AM’AB can dinh M’.

— M'BA=M4B hay MAB =B . (1)

Do AABC vudng tai A nén ta co B+C=90°=4.

— B+C=MAB+MAC 2)

Tir (1) va (2), ta dugc MAB+C =M AB+MAC .

Suy ra C=MUC hay M'CA=MAC.

Do d6 AM’AC can dinh M’, suyra MA=MC .

Két hop v6i M'B = M4 (cach dung), tacd MB =M'C = M4 nén M'l1a trung diém cua doan BC.
Vay M'= M nén ta chirng minh dugc MB = MC = MA.

Phén tich: Ta can thiét lip moi quan hé giita MA va MB. Vi vy, ta sé chimg minh bai todn diwa trén ¥
twong: Goi diém M' théa man M'e BC va M'A=M'B sau dé ta chitng minh M'= M .

Binh lugn: Ban doc co thé tw chung minh chiéu nguoc cua bai toan trén: “Cho tam giac MAB cdn dinh
M. Trén tia doi ciia tia MB, ldy diém C sao cho M la trung diém ciia BC. Chirng minh rang tam gidc ABC

la tam gidc vuong”.

4+ Bai tip tu luyén dang 3

Cau 1: Cho tam giac ABC can tai 4 c6 A=36°. Tia phan giac goc B cat canh AC tai diém D. Ching
minh rang DA = DB = BC .

Céau 2: Cho tam gidc 4BC can dinh 4, goi M 1a trung diém ciia BC. Trén canh 4B liy diém D. Tir D ké
dudng vudng goc véi AM tai K va kéo dai cit canh AC tai E. Chimg minh AD = AE .
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Dang 4: Cac bai toan tong hop

<+ Phwong phap giaii
St dung két hop tinh chat ciia tam gidc cn, quan hé song song va mot s két qua da duoc chimg minh
trong cac dang trudc do.

<+ Vidu miu

Vi du. Cho tam giac ABC can dinh 4 ¢6 M, N lan luot 1a trung diém ciia AB, AC. Ching minh ring
MN // BC va MNzéBC.

Huéng dén gidi

B
K c

Do ABC can dinh A nén AB = AC va ABC = ACB.

Lai do M, N lan luot 14 trung diém ctia AB, AC nén AM = BM = %AB, AN =CN = %AC

Do dé AM = AN = AAMN cén dinh A = AMN = ANM .

Ma AAMN c¢6 AMN + ANM + MAN =180°.

~

:M:M:M:w-é

Mit khac ABC + ACB + BAC =180°

:@:@:M:%O—g.

Suy ra AMN = ABC =90° —g . Ma hai goc & vi tri dong vi nén MN // BC .
Qua M dung dudng thang song song véi AC, cit canh BC tai diém K.

— MKB = ACB (ddng vi). Ma ABC = ACB nén MKB = ABC .

Xét AMBK ¢6 MKB = MBK nén AMBK can dinh M = MK = MB.

Tacdo MK = MB =MA= AN =CN .

Laicé MK // AC nén BMK = MAN (ddng vi).

Xét AAMN va AMBK c6

AMN = MBK, AM = MB, BMK = MAN .
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Do d6 AAMN = AMBK (g.c.g) = MN = BK (hai canh tuong img). (1)

Xét AMNC va ACKM co

NMC = KCM (do MN // BC), canh CM chung, NCM = KMC (do MK // AC).
Do d6 AMNC = ACKM (g.c.g)= MN = CK (hai canh tuong ung). (2)

Tir (1)va (2) suy ra MN = BK = CK .
Ma BK +CK = BC nén K la trung diém ctia BC.

Do d6 MN = BK = CK = % (diéu phai ching minh).

Huong tw duy:

* Chitng minh quan hé song song c6 thé sir dung moi quan hé vé goc (wu tién). Do do ta chimg minh cdp
géc so le trong hodc dong vi bang nhau.

* Chitng minh hai géc bang nhau qua tinh chat cia tam gidc can hodc hai dwong thang song song.

* Chitng minh quan hé o dai doan thang cé thé sir dung cac doan thang tiwong g trong hai tam gidc
bang nhau.

Binh lugn: Ddy la bai todn dién hinh trong viéc sir dung cdc moi quan hé tir tam gidc can cho dén cdc
dwong thang song song. Co thé mé réng két qud ciia bai todn nay cho tam gidc ABC bt ky: Goi M, N lan

lwot la trung diém cua AB, AC. Khi d6, ta ¢6 MN // BC, MN = %BC.

Luu ¥ viée chitng minh song song (MN // BC) c6 thé thuc hién théng qua viéc dung dwong thing
MN'"// BC véi N'e BC. Sau do, ta tim cach chira N'= N .

4+ Bai tap tu luyén dang 4
Ciau 1: Cho tam giac ABC c6 BC =2A4B, M 1a trung diém ctia canh BC, D la trung diém ctia BM. Ching
minh ring AC =24D .

Cau 2: Cho tam giac ABC can tai 4 co 4<90° ké BD vuodng goc voi AC. Trén canh 4B liy diém E sao
cho AE = AD . Ching minh rang
a) DE// BC.

b) CE L 4B.
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PAP AN
Dang 1. Nhén biét tam giac cin, tam giac déu
Cau 1: Chgon C
Cau 2: Chgon C

B (N~

Xét AADE co AE = %AB, AD = %AC ma AB = AC (do AABC can), nén AE = 4D.

Vay AADE can tai A.
Cau 3:

100°

B 40

a) Xét AABC ¢6 A+ B +C =180°
= B =180°~(4+C) =180°-(100° + 40°) = 40°

— B=C=40°.

Do d6, AABC can dinh A.

b) AABC can tai Anén AB = AC.Ma AB = AD (gia thiét)
— AC = AD = AACD can dinh A.

Xét AACD c6 BAC 1 goc ngoai dinh A

— ACD + ADC = BAC =100°.

—= = 100°

Vay ACD = ADC = =50°.
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Khi d6 BCD = BCA + ACD = 40° + 50° = 90°.
Do d6 ABCD vudng tai C.
Cau 4:

B '
D

Tacéd KAD = IAD (tinh chat dudng phan giac).
Ma DI // AB = IDA = DAK (hai goc so le trong).
DK /| AC = KDA = DAI (hai goc so le trong).
Suy ra IDA=KDA.

Xét AADI va AADK c6

I@T)z@,ADchung, KDA=IDA .

Do d6 A4DI = AADK ( g.c.g)

= DI = DK (hai canh tuong Uing).
Do d6 AIDK can tai D.

Dang 2. Tinh s6 do goc, chirng minh cic géc bing nhau
Cau 1:
Xét AABC ¢6 A+ B+C =180° ( tong ba goc trong tam giac). Vi A4=80°nén B+C =180°— A4 =100°

. Ap dung tinh chat ddy ty s6 bang nhau, ta co:

Theo gia thiét, ta co

»—lw)
NS}

C_B+C _100° _»0o s B=20°, C =420 =80°.

B
1

Vay A =C =80° nén AABC can dinh B.
Cau 2:
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C

B 1
D

Tacé DAC + DCA =90° (do AADC vudng tai D) va EBC + ECB =90° (do ABCE vuéng tai E).
Suy ra DAC + DCA = ECB + EBC =90° = DAC = CBE .

Xét AAHE va ABCE ¢6 AEH = BEC =90°, AH = BC (gia thiét), HAE = CBE (chtmg minh trén).
Do d6 AAHE =ABCE (canh huyén - goc nhon) = AE = BE (hai canh twong ting).

Xét AABE c6 AE = BE, AEB =90°. Suy ra AAEB la tam gidc vudng can tai E.

Do d6 BAC = BAE = 45°.

Cau 3:

Ta co 21%?3:1500: 21:1500—%1?.

3 A~

Ma 24 + §=150°:>2(150°—53j+%§=150°:300°—3§+ B=150°=>B=150°= B =60°.

N | i

N | —
N | —

Suy ra A=150° —%.60o =60°.

Vay AABC c6 A =B =60°, suy ra AABC la tam gidc déu.

Dang 3. Chitng minh doan thing bang nhau
Cau 1:

B C

Tacd AB= AC, B=C (do AABC can dinh A).

Ma A+ B+C =180° (téng ba goc trong mot tam giac).
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A=36°=36°+B+C=180°=B+C=144°=B=C=

Do BD la tia phan giac géc B nén DBC = DBA = %Ee =36°.

Xét AABD c6 DAB = DBA =36° nén ADAB can dinh D = DB = DA
C6 BDC la géc ngoai dinh D ctia AABD nén

BDC = DAB + DBA = 36° +36° = 72° .

Xét ABCD ¢6 BDC = BCD = 72° nén ABCD can dinh B = BD = BC.

Tur (1) va (2), ta dugc DA = DB =BC .
Cau 2:

B

'_
M

Ta c6 AABC cin dinh A nén AB = AC, ABC = ACB.

Xét AABM va AACM c6 AB = AC, BM = CM (gié thiét), AM chung.

Do d6 AABM =AACM (c.c.c)= AMB = AMC (hai goc twong (mg).

Ma AMB + AMC = BMC =180° nén AMB = AMC = 90°
= AM 1 BC.
Tacd DE L AM (gia thiét) = DE // BC (cing vudng goc voi AM)

— - -

= ADE = ABC, AED = ACB (cac goc dong vi).

Ma ABC = ACB nén ADE = AED .
Suy ra AADE cén dinh A. Suy ra AD = AFE.

Dang 4. Cac bai toan tf;ng hop
Cau 1:

(1

@)
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D M

Do M 14 trung diém ciia BC nén BM = CM = % =AB.

Goi K 14 trung diém ctia AB nén AK = BK = % .

Ta c6 D 1a trung diém ctia BM nén BD = MD = % .

Suyra AK = BK =BD =MD.
Xét AABD va AMBK c6 AB = MB, ABM chung, BD = BK .

Do d¢6 A4BD = AMBK (c.g.c).
Suy ra AD = MK (hai canh tuong ung).

Laicoé MK = A—2C (4p dung két qua phan vi du).
Suyra AD :% hay AC =2A4D.

Cau 2:

B C

a) Do AABC can dinh A nén ABC = ACB.

Ma @+1@+§4\C:180°:>1@:90°—%§4?3. (1)

Ta c6 AADE can dinh A (do 4D = AE)nén ADE = AED.

Ma ﬂ?\D+A/D\E+E/A\D:180°:>ﬂE\D:90°—%@. )

Tu (1) va (2), suy ra ABC = AED.
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Ma hai goc nay & vi tri dong vinén DE // BC.
b) Xét AABD va AACE ¢6 4B = AC, BAC chung, AD = AE.
Do d6 A4BD = A4CE (c.g.c)= AEC = ADB = 90° (hai gbc tuong img)

= CE L AB (diéu phai chimg minh).
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