TU GIAC
I. TOM TAT LY THUYET

* Ti¢ gide ABCD 13 hinh gdm bbn doan thang AB, BC, CD va DA; trong d6 bét ky hai doan thang nao

cling khong nam trén mot duong thang.

* Tip gide 167 13 tr giac ludn nam trong mot nira mat phang ma bo 1a duong thang chira bat ky canh nao

cua tir giac.

* Chii y: Khi n6i dén ttr giac ma khong chu thich gi thém, ta hiéu d6 1a tir giac 16i.
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a) Tt giac khong 16 b) Khong phai tir giac

* Pinh ly: Téng cac gbc cua mot tir giac bang 360°.

* Mo réng: Tong bdn goc ngoai & bon dinh ctia mot tir giac bang 360°.
II. BAI TAP VA CAC DANG TOAN

A.CAC DANG BAI MINH HQA CO BAN

Dang 1. Tinh s6 do géc

Phwong phdp gidi: St dung dinh 1y tong bdn goc trong mot tir giac. Két hop céc kién thirc da hoc vé

tinh chit diy ti s6 bang nhau, toan téng hiéu... dé tinh ra sé do cac goc.
Bai 1. Cho tir gidc ABCD biét A:B:C:D =4:3:2:1.

a) Tinh cac goc cua tu giac ABCD.



b) Céc tia phan giac cua C va D cétnhau tai E. Cac duong phan gidc cua goc ngoai tai cac dinh C va D
cit nhau tai F. Tinh CED va CFD.

Bai 2. Tinh s6 do cac goc C va D cua tir gidc ABCD biét 4 = 120°, B =90°va C=2D.

Dang 2. Tim moi lién hé giira cac canh, dwong chéo ciaa ti giac

Phirong phdp gidi: C6 thé chia tir giac thanh cac tam giac dé sir dung bat dang thirc tam giac.

Bai 3. Cho tr gidc ABCD. Chiing minh:

a) Tong hai canh d6i nho hon tong hai dudng chéo;

b) Tong hai dudng chéo 16n hon nira chu vi nhung nhoé hon chu vi cua tir giac Ay.

Bai 4. Cho tir giac ABCD va mot diém M thudc mién trong cta tir giac. Chimg minh:

a) MA+ MB + MC + MD> AB + CD;
b) MA+ MB + MC + MD > %(AB+BC+CD+DA).

Dang 3.Tong hop

Bai 5. Cho tr gidc ABCD c6 AB = AD, CB = CD (ta goi tu gidc ABCD trong truong hop nay la tr giac

c6 hinh canh diéu).

a) Chirng minh AC la duong trung truc ctua BD.

b) Tinh B,D biét 4 = 100°, C = 60°.

Bai 6. Tt gidc ABCD c6 A— B =50". Céc tia phan gidc ciia C,D ct nhau tai /va CID = 115°. Tinh
cac goc :4,]? .

Bai 7.

a) Ching minh trong mot tir giac ¢ hai duong chéo vudng goc, tong binh phwong cta hai canh dbi nay

bang téng cac binh phuong cta hai canh dbi kia.

b) Tt gidc ABCD ¢6 AC vudng goc voi BD. Biét AD = 5c¢cm, AB =2 cm, BC = 10 cm. Tinh d6 dai CD.
Bai 8. Cho tir gidc ABCD c6 A =B va BC = AD. Chimg minh:

a) ADAB = ACBA, tir 46 suy ra BD = AC;

b) ADC = BCD;



¢) AB // CD.

Bai 9. Cho tir gidc ABCD, AB Cit CD tai E, BC cit AD tai F. Céc tia phan gidc ctia E va F cét nhau tai
I. Chirng minh

a) EIF = ABCHADC.
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b) Néu BAD =130° va BCD =50"thi IE L IF.

HUONG DAN

Bai 1. a) Str dung tinh chat day ti s bang nhau.

A=144", B=108",C=72°, D = 36"

b) Sir dung tong ba goc trong tam gidc tinh dugc

CED =126".

Chu y hai phan giac trong va ngoai tai mdi goc
cua mot tam giac thi vuéng goc nhau, cung véi
téng bon goc trong tir giac, ta tinh dugc

CFD =54°

<

Bai 2. HS ty chung minh:

D=50°, C=100"

Bai 3. &

a) Sir dung tinh chat tong hai canh trong mot tam
giac thi 16n hon canh con lai cho cac tam giac

OAB, OBC,0CD va ODA.

b) Ching minh tong hai dudng chéo 16n hon ntra
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chu vi tr gidc stir dung két qua cia a). D €

Chtng minh tong hai dudng chéo nhé hon chu
Vi tir giac str dung tinh chét tong hai canh trong
mot tam giac thi 1é6n hon canh con lai cho céac

tam giac ABC, ADC, ABD va CBD.

Bai 4.



a) HS tu ching minh

b) Tuong tu 2A a)

Bai 5.

a) HS tu ching minh

b) Sir dung tong bén goc trong tir giac va chu ¥
B=D

Bai 6. Tinh tong C + D

Bai 7

a) St dung Pytago

b) Ap dung a)

Bai 8.

a) HS tu ching minh

b) HS tu chirng minh

¢) Str dung a), b) va tong bdn goc trong tir giac
Bai 9.

a) Goi IFN CD ={N|

Theo dinh 1y vé goc ngoai ctia tam giac

~

ANIE ¢o ﬁE:f\Nm% :

ADNF cé}f{NT?:lA)+§;
——  ~ E+F
Vay FIF=D + ; ).

AADE co

E=180°—(D+ 4);




aDFC ¢6 F=180°—(D+C);
— E+F=360"-(2D+4+C)

~

::471+/B\1 +a +l/5—(213+:4\1+a):31—l’5;

Thay vao (1) dugc EIF =D+ B, ;D — D;B1
(PPCM)
b) Ap dung a).

B.DANG BAI NANG CAO PHAT TRIEN TU DUY
Dang 1.Tinh s6 do géc
Bai 1. Ching minh rang trong mét tir giac, tong hai goc ngoai tai hai dinh bang tong hai goc trong

tai hai dinh con lai.

Bai 2. Cho ttr giac ABCD c6 A + B =220°. Céc tia phan giac ngoai tai dinh C va D cit nhau tai K.
Tinh s6 do ctia goc CKD.

Bai 3. T gidc ABCD co6 A= 6 . Chirng minh rang cac duong phan giac ciia goc B va goc D song
song v&i nhau hoac trung nhau.

~

Bai 4. Cho tir giac ABCD ¢6 AD = DC =CB; (A] =130°; D =110°. Tinh s do goc A, goc B.
Dang 2.So sanh cac dg dai
Bai 5. C6 hay khong mot tr giac ma do dai cac canh ti 1€ véi 1, 3, 5, 10 ?

Bai 6. T gidc ABCD c6 hai duong chéo vudng goc. Biét AB=3; BC = 6,6; CD = 6. Tinh d¢ dai
AD.

Bai 7. Chimg minh rang trong mét tir giac tong hai dudng chéo 16n hon nira chu vi nhung nhé hon
chu vi cua tur giac.

Bai 8. Cho bdn diém A, B, C, D trong d6 khong c6 ba diém nao théng hang, bat ki hai diém nao

ciing ¢6 khoang cach 16n hon 10. Chting minh rang ton tai hai diém da cho c6 khoang cach 16n hon 14.

Bai9.  Cho tir gidc ABCD c6 d6 dai cac canh 1 a, b, ¢, d déu la cac sb tu nhién. Biét tong
S=a+b+c+d chiahétcho a,cho b, cho c,cho d. Chung minh rz‘?lng tdn tai hai canh cua ta giac

bang nhau.



Dang 3. Bai toan gii bing phwong trinh t6 mau

Bai 10.  C6 chin ngudi trong d6 bét ki ba ngudi nao ciing ¢ hai ngudi quen nhau. Chirng minh rang

ton tai mot nhom bon ngudi déi mot quen nhau.



HUONG DAN
Bai 1. e Trudng hop hai goc ngoai tai hai dinh ké nhau (h.1.5)

Goi C,, D, la s6 do hai goc trong; D,, D, la s6 do hai goc ngoai tai

hai dinh k& nhau 1a C va D. Ta c6:

C,+D, =(180°-C, | +(180°~ D,) =360°~(C, + D). (1)
Xét tir gidc ABCD co: ?1+1§=360°—(€1+51) 2

Tir (1) va (2) suy ra: C,+D, = A+B.

e Trudng hop hai goc ngoai tai hai dinh dbi nhau (h.1.6)
Chtrng minh tuong tu, ta dugc ;12\ + (/3; -B+D

Bai2. (h.1.7)

Ta c6: CDx+DCy = A+B=220°. (bai 1.1).

_, CDXYCDY (160 Do ds D, +C, =110°.

Xét ACKD c6: CKD=180°~(D, +C, |=180°~110°=70°
Bai3. (h.1.8)

Xét tir gidc ABCD co: 1§+13=360°—(?1+6) ~360°—2C.

Vi B =B,, D,=D, nén B, +D,=180°~C= B, +D, +C=180°.
(1)

Xét ABCM ¢6 B, +M,+C =180°. (2)

Tir (1) va (2) suyra D, =M, . Do dé DN //BM .

Baid. (h.1.9)

Vé duong phan giac cua cac goc CvaD chung cét nhau tai E.

Hinh 1.7

Hinh 1.8



Xét AECD c6 @:180%@:609 A E

AADE = ACDE (c.g.c) = AED = CED = 60°.
ABCE = ADCE (c.g.c) = BEC = DEC = 60°. Hinh 1.9

Suy ra AEB =180° do do ba diém A, E, B thang hang

Viy BAD = EAD= ECD = 65°. Do d6 ABC =360°—(65°+110°+130°) = 55°.

Bai5.  (h.1.10)

Gia st ttr giac ABCD ¢6 CD 1a canh dai nhét.

Ta s& chimg minh CD nho hon tong ctia ba canh con lai (1). A 5
That vay, xét AABC ta c6: AC < AB+BC. | c
Xét AADC c6: CD < AD+ AC . Do @6 CD < AD+ AB+BC. > i Lo

Ta théy néu céac canh ti 18 véi 1, 3, 5, 10 thi khong théa man diéu kién (1) nén khong c6 tir gidc nao ma

caccanhtilé vdi 1, 3, 5, 10.

Bai6.  (h.1.11)

, B
Goi O la giao diém cua hai duong chéo.
3 6,6
Xét AAOB, ACOD vuong tai O, ta co: a
2 2 2 2 2 2 IN//_M
AB”+CD" =04 +0OB"+0C” +0D". "D

Hinh 1.11
Chtrng minh tuong tu, ta dugc:

BC?*+ AD* =OB* + OC? + OD* + 0A4*.
Do d6: AB* +CD* = BC* + AD.

Suy ra: 3*+6° =6,6"+ AD’> = AD* =9+36-43,56=1,44 = AD =1,2.



Bai7. (hl.12)
Goi O 1a giao diém ctia hai dudong chéo AC va BD cua tir giac ABCD.

Goi d6 dai cac canh AB, BC, CD, DA lan lugt la a, b, ¢, d. Van dung

bat dang thirc tam giac ta dugc:

OA+OB>a, OC+0D >c.

Do d6 (O4+0C)+(OB+0OD)>a+c hay AC+BD>a+c. (1)
Chtirng minh tuong tu, ta dugc: AC+BD >d +b.(2)

Cong ting vé cta (1) va (2), ta duoc:

2(AC+BD)>a+b+c+d:>AC+BD>w

Xét cac AABC va AADC tacd: AC<a+b, AC<c+d

=2A4AC<a+b+c+d.(3)

Tuong tu co6: 2BD <a+b+c+d. (4)

Cong timg vé cta (3) va (4) duge: 2(AC+BD)<2(a+b+c+d)

= AC+BD<a+b+c+d.

Tir cac két qua trén ta dugc diéu phai ching minh.

Bai 8. e Trudc hét ta chirng minh mot bai toan phu:

Cho AABC, A>90°. Chimg minh ring BC> > AB® + AC”.
Giai (h.1.13).

V& BH 1 AC.Vi A>90° nén H ndm trén tia déi cta tia AC.

Xét AHBC va AHBA vudng tai H, ta co:

BC® =HB® + HC* =(AB* - HA® )+ (HA+ AC)’

=AB® —HA* + HA’ + AC* +2HA.AC = AB> + AC*> + 2HA.AC .

Vi HA.AC >0 nén BC?* > AB* + AC? (déu “="xayrakhi H = A4 tic 1a
khi AABC vudng).

Hinh 1.12

Hinh 1.13



e Van dung két qua trén dé giai bai toan da cho

Hinh 1.14 Hinh 1.15
Truwong hop tir giac ABCD la tir giac 10i (h.1.14)
Taco: A+B+C+D=360°.
Suy ra trong bon goc nay phai c6 mét goc 1on hon hodc bang 90°, gia sir A4>90°.
Xét AABD tacod BD> > AB> + AD* >10> +10% =200 suy ra BD >+/200, do d6 BD >14.
Truwong hop tir giac ABCD la tir giac 1om (h.1.15)
N&i CA, Ta co: ACD+ACB+BCD =360°.
Suy ra trong ba goc ndy phai c6 mot goc 16n hon hodc bang 120°.
Gia stt ACB>120°,do d6 ACB 14 gbc ti
Xét AACB ¢6 AB* > AC* + BC* >10% +10° =200.
Suyra AB >+/200 = AC >14.
Vay ludn ton tai hai diém dé cho c6 khoang cach 16n hon 14.
Bai9. (h.1.16)
Ta chimg minh bang phwong phap phan chimg.

Gia str khong c6 hai canh nao cua tr gidc bang nhau.

Tacothé giasit a<b<c<d. Hinh [.16
Taco: a+b+c>BD+c>d.

Dodd a+b+c+d>2d.Tadat a+b+c+d=S thi $>2d.(¥)

Taco: Sia=S=ma(meN) (1)

Sib=S=nb(neN) ()



S§c=>S:pc<p€N) 3)

Sid=S=qd (g€ N) (4)

Tir (4) va (*) = gd >2d dod6 ¢>2.
Via<b<c<dnéntu(l),(2),3),d)suyram>n>p>qg>2.

Dodd g>3;,p>4,n>5m>6.

Tir (1%, 2). (3), (4) suy ra — =2
m S

|

b 1_c 1
S'p S'gq

S |

11 1 1.1 1 1 1
Ta co: —+—+—+—2—+—+—+—:w:
6 5 4 3" m n p g S

I.

Tu do: 221, vo li.
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Vay di€u gia su la sai, suy ra ton tai hai canh cua tir giac bang nhau.
Bai 10. Coi mdi ngudi nhu mot diém, ta c6 chin diém A, B, C,...

N&i hai diém véi nhau ta duoc mot doan thang. Ta t6 mau xanh néu hai nguoi khéng quen nhau, ta to
mau do6 néu hai nguoi quen nhau. Ta s& chimg minh ton tai mot t&r gidc ¢ cac canh va dudng chéo cung
to mau do.

e Truong hop c6 mdt diém 13 diu mut cua bdén doan thfmg mau xanh AB, AC, AD, AE vé nét dut
(h.1.17)

Hinh 1 {7 Hinh 1 .18

Xét AABC c6 hai doan thang AB, AC mau xanh nén doan thang BC mau d6 vi bat ki tam giac nao
cling c6 mot doan thing mau do. Twong tu cac doan thang CD, DE, EB, BD, CE ciing c6 mau do6 (v& nét
lién) (h.1.18). Do d6 tt gidc BCDE c6 cac canh va dudng chéo duogc t6 d6 nghia 1a ton tai mot nhom

bon ngudi d61 mot quen nhau.



e Trudng hop moi diém déu 1a dau mat cua nhiéu nhét 1a ba doan thing mau xanh. Khong thé moi diém

déu 1a ¢au mut cta ba doan thing mau xanh vi khi d6 sé doan thang mau xanh 13 ? ZN.

Nhu vay tdn tai mot diém la ddu mat cua nhiéu nhét 1a hai doan thfmg mau xanh, chéng han d6 1a diém
A, do d6 A 1a ddu mt cua it nhét 13 sdu doan thang mau do, gia sir d6 1a AB, AC, AD, AE, AF, AG
(h.1.19)

Trong sau diém B,C,D,E. F,G tdn tai ba diém 14 dinh cua mot tam giac c6 ba canh cung mau (day la

bai toan co ban vé phuong phap t6 mau) chiang han d6 13 ABCD (h.1.20).

- C B -
D D
A A
E E
F
G = G
Firnhe £ .59 ikt £ .20
Trong ABCD ¢6 mét canh mau do (theo dé bai) nén ba canh cia ABCD cing mau d6. Khi dé tir giac
ABCD la tir giac c6 cac canh va duong chéo dugc t6 do, nghia la tdn tai mot nhém bdn nguoi doi maot

quen nhau.

C.PHIEU BAI TU LUYEN CO BAN VA NANG CAO

Bai 1: a) Co tur gidc nao c6 4 gbc nhon khong?

b) Mot tir giac co nhidu nhat bao nhiéu goc nhon, bao nhiéu goc ti1, bao nhiéu goc vudng?
Bai 2: ) Cho tt gidc ABCD ¢6 A — 55%;B = 110%D = 75" . Tinh s6 do goc C

~ ~ ~

b) Cho tir gidc ABCD ¢c6 A = 55°B =107°;C = 72° . Tinh s do goc ngoai tai dinh D
Bai 3: Tt gidc ABCD c6 C=100°,D =60°,A:B=3:2. Tinh c4c goc A va B.

Bai 4: Cho tt gidc ABCD biét B+ C = 200", B+D =180"; C + D = 120"

a) Tinh s do cac goc cua tir giac.

b) Goi I 1a giao diém cua céc tia phan giac cua A va B clatt giac. Chung minh: AIB = ¢ _; D

Bai 5: Cho tir gisc ABCD c6 O la giao diém céc tia phan giac cua cac goc C va D.

a) Tinh COD biét A=120°,B=90".

b) Tinh COD theo A va B.

¢) Cac tia phan giac ctia gbc 4 va B catnhau & [ va cit cac tia phan giac cac goc C va D thitw ¢ E

va F . Chung minh rang t& giac OEIF c6 cac goc dbi bu nhau.



Bai 6: Cho t&r gidc ABCD, A —B=50°. Cac tia phan gidc clia goc C va gbc D cit nhau tai O. Cho biét
COD =115". Chung minh rang AB L BC.

Bai 7: Cho tir gidc 16i ABCD c6 B+ D =180° ,CB = CD . Ching minh AC la tia phan gi4c cta

BAD .

Bai 8: Tu gidc ABCD co C+D=90°. Ching minh ring AC? + BD? = AB? + CD?

Bai 9: Cho tir gisc ABCD, M 1a mét diém trong tir gidc d6. Xac dinh vi tri cia M dé

MA + MB + MC + MD nhd nhét.

Bai 10: Cho tr giac ABCD ¢6 A=C tia phan giac goc B cit duong thing AD & M; tia phan giac ciia
goc D cit duong thing BC & N. Ching minh rang: BM / /CN

HUONG DAN

Bai 1:a) Khong co tr giac nao ¢ 4 goc nhon.

Téng cac goc cua 1 tir gidc bang 360°. Do d6, mot tir giac co nhiéu nhét ba goc nhon, c6 nhiéu nhat ba
goc ti, nhiéu nhét 4 goc vudng.

Bai2:a) A+ B+C+D=360" = C=120"

b) Tuong tu tinh dwgc D = 126" . Vay goc ngoai dinh D ¢6 sé do 1a 54°

Bai 3:

w |

B A+p 360" —(100°+60°)
2 5

- — 40° . Tir d6 tinh duoc A =120°. B =80".

Bai 4: a) Tir gia thiét ta co: 2B+2C +2D =200°+180°+120° = B+C + D = 250°

Vid+B+C+D=360°=A=110° . B

B = 250° — (C + D) = 250° — 120° = 130° .,

C =200 — B = 200° — 130° = 70° .

D=120°-C =120°-70° = 50°. 3

b) Trong tam giéf: ABAI: o o b C
@:1800_A+B: 360 — (A + B) :C—;D '

Bai5: a) Tu gisc ABCD c6 A+B+C+D=360° =120°+90° +C + D =360°

= C+D=150"=C, +D, =(C+D):2=150":2 =75
ACOD ¢6 C +D, =75 nén v
COD =180"—(C, + D,) =180° — 75" =105" .

b) Gidi twong ty nhu cau a. Dap sé: COD = A;B . at /S




) e D
¢) Chung minh twong tu nhu cau b, ta dugc EIF = C; .

0 —— ———
Do do: COD+EIF-A+B+C+D 360" _180°. Suy ra: OFI +OFI =360° —180° = 180" .

2 2

C+D

Bi6: Xét ACOD co COD =180" -(C, +D, ) =180° -

i C,=C,; D, =D,).
Xét tir gidc ABCD ¢6 C+D =360° —(K+f3), do do

- 360° —(A +B NS
COD =180° — ( )=180°—1800+$. A

Vay COD —% Theo d& bai COD =115° nén A + B =230°.

2 2N\ ~
C

A ~ ~ D
Mit khac, A—B=50" nén B =(230° —500) :2=90°. Dodo AB | BC.

Bai7: Trén tia ddi tia BA lay diém I sao cho BI = AD. A

Tacoé ADC = IBC (cling bu véi ABC >
AD = IB, DC = BC'. Tir d6 ta c6 AADC = AIBC.

Suyra:D/A\C:]gIE va AC =1IC. B
Tam giac ACI can tai C nén BAC = BIC = DAC.

Vay AC la phan giac trong BAD I

Bai 8: Goi O la giao diém AD va BC.
Taco C+D=90"nén O =90°

Ap dung dinh li Py — ta — go,

Taco AC* =0A* +0OC>.

BD?* =0B?* +OD?
Nén

D° °C

AC?+BD* = (OA2+OBZ) (OC2+OD2):AB2+CD2



Bai 9: Goi I 1a giao diém ctia AC va BD. Ta c6 cac bat dang thirc:

MA + MC > AC, MB+ MD >BD. P

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

MA + MB 4+ MC + MD = AC + BD khi M tring véi 1.

Vay khi M 14 giao diém hai dudng chéo thi M

MA 4+ MB + MC + MDnho nhat,
Bai 10:
Xét tir gidc ABCD co: B+ D =360° —(K+ 6) =360° —2C.

—~~

Vi B, =B,; D, =D, nén B,+D, =180° —C

= B, +D, +C=180° (1)

Xét ABCM ¢6 B, +M, +C =180°. (2)

Tir (1) va (2)suy ra D, =M,. Do d6 BM //CN



