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Chuyén dé T« giac ndi tiép va cac tinh chat hinh
hoc quan trong

T gidc ndi ti€p la mot trong nhitng ndi dung trong tdm cda chuong trinh Hinh
hoc 16p 9. Nam virng kié€n thirc vé ti gidc ndi ti€p khong chi gilp gidi quyét céc
bai todn trong sach gido khoa ma con la nén tang cho cac bai thi quan trong.

I. Pinh nghia va Pinh ly co ban

1. Pinh nghia Ta gidc noi tiép

Mot t& gidc dugc goi la ndi ti€p moét dudng tron (hay t& gidc ndi ti€p) néu tat

ca bon dinh cda né cing nam trén mot dudng tron. Dudng tron dé dugc goi la

duong tron ngoai ti€p t& giac.

Vi du: T& gidc ABCD c6 4 dinh A, B, C, D cung thudc dudng tron (O) thi ABCD la

t& gidc ndi tiép duong tron (O).

2. Dinh ly thuan

Trong mot t& giadc ndi ti€ép, tong s6 do hai gdc d6i dién bang 180°.
Cong thuc: Cho t& gidc ABCD ndi tiép dudng tron (0), ta co:

e /A + LC = 180°

e /B + 4D = 180°
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Vi du 1: Cho tir gidc ABCD ndi ti€p dudng tron (0) cé LA = 75° va 4B = 105°,.
Tinh s6 do cac goc con lai.

Giai:

Vi ABCD la t& gidc ndi ti€p nén:

LA+ LC=180°= LC =180°- LA =180°-75° = 105°.

LB + LD =180° = 4D = 180° - LB = 180° - 105° = 75°,

Vi du 2: Cho t&r gidc MNPQ noi tiép, biét LM = 2x va £LP = x + 30°. Tim X va sO
do cac géc M, P.

Giai:

Vi MNPQ la t& gidc ndi ti€p nén LM + LP = 180°.

Ta c6é phuong trinh: 2x + (x + 30°) = 180°

< 3x = 150°

o x = 50°.

Vay LM = 2 *50° = 100° va £LP = 50° + 30° = 80°.

3. Pinh ly dao

Néu mot tir gidc €6 téng s6 do hai goc doi dién bang 180° thi t& gidc dé nbi ti€p
dugc mot dudng tron.

Day la moét trong nhitng dau hiéu quan trong nhat dé chiing minh mot ti giac la
t(r gidc noi tiép.

Vi du: Cho tir giac ABCD c6 4B = 110° va 4D = 70°. Hdi t& giac ABCD c6 ndi

tiép dugc dudng tron khéng?
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Gidi:
Xét tlr gidc ABCD, ta co6: 4B + 4D = 110° + 70° = 180°.
Theo dinh ly dao, t& gidc cé téng hai gbc doi bang 180° thi ndi ti€p dugc mot

duong tron. Vay ABCD la t& gidc ndi tiép.

Il. CAc dau hiéu nhan biét Ta giac noi tiép

P& chdrng minh mot t& gidc 1a t& gidc ndi tiép, ta cd thé s dung moét trong céc

dau hiéu sau:

1. Tong hai géc doéi bang 180°: T gidc c6 téng hai géc déi dién bang 180°
(Dau hiéu tu dinh ly dao).

2. GOc ndi tiép cung chan moét cung: T gidc c6 hai dinh ké nhau cung nhin
canh ch(a hai dinh con lai dudi mot géc bang nhau (a).

3. G6c ngoai bang gd6c trong tai dinh déi dién: T gidc cd gdc ngoai tai mot
dinh bang géc trong cta dinh déi dién.

4, Boén dinh cach déu mot diém: T gidc c6 bdn dinh cdch déu mét diém

(di€m dé la tam dudng tron ngoai tiép).

Vidocu.com - Chia sé tai liéu hoc tdp mién phi Trang 3/7



Phan tich chi tiét cac dau hiéu

Giai thich Vi du minh hoa

Cho tam giac ABC vubng tai A,
duong cao AH. Ké HE 1 AB, HF L
1. Téng hai Ching minh ZA + £C = AC. T& gidc AEHF c6 LAEH =
go6c doi 180° hoac 4B + 4D = LAFH = LEAF = 90° nén la hinh
bang 180° 180°. ch(r nhat. Do d6 ZEHF = 90°. Suy
ra LEAF + LEHF = 180°. Vay

AEHF noi tiép.

2. Hai dinh  Chdng minh hai dinh ké  Cho tam gidc ABC c6 hai dudng

ké cung nhau (vi du A va B) cing cao BD va CE cat nhau tai H. Xét
nhin mot nhin doan thang néi hai  t& gidc BEDC, ta c6 £BEC = £BDC
canh dudi dinh con lai (CD) duéi = 90°, Hai dinh E va D ké nhau
go6c bang mot goc khong d6i. Thc  clung nhin canh BC dudi mot goc
nhau la LCAD = LCBD. 90°. Vay t&r gidc BEDC ndi tiép.

Trong t& gidc noi tiép ABCD, ké tia
3. Géc ngoai Ching minh géc ngoai
Bx la tia doi cla tia BC. Ta c6

bang géc tai dinh A bang g6c trong

LABC + £LADC = 180°. Ma LABC
trong doi tai dinh C (4LxAB = £LC,

+ LABx = 180° (ké bu). Suy ra
dién vai Ax la tia doi cia AD).

LADC = LABX.
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Giai thich Vi du minh hoa

Tim mot diém O sao cho  Hinh chit nhat ABCD c6 giao diém

4. Bon dinh

OA = 0B = 0OC =0D. O haidudng chéola O.Tacé OA =
cach déu

chinh la tam dudng tron OB = OC = OD. Vay hinh ch{r nhat
mot diém

ngoai tiép. ABCD noi tiép duong tron tam O.

Ill. Cac tinh chat va Pinh ly nang cao

1. Pinh ly Ptolemy (P-t6-1é-mé)

Pay la mot dinh ly rat manh lién quan dén d6 dai'canh va dudng chéo cua tu
gidc noi tiép.

Phdat biéu: Trong mot t& gidc ndi ti€p, tich cla hai dudng chéo bang téng cua
tich cac cap canh doi.

Cong thuc: Véi ti gidc ndi ti€p ABCD: AC - BD = AB - CD + AD : BC

Vi du: Cho tir gidc ABCD ndi tiép duong tron, c6 AB =3, BC=5,CD =5, AD =
8. Tinh tich hai dudng chéo AC - BD.

Giai:

Ap dung dinh ly Ptolemy cho ti gidc ndi ti€p ABCD, ta co:

AC-BD =AB - CD + AD - BC

AC-BD=3:5+4+8:-5=15+ 40 = 55.
2. Cong thuc Brahmagupta (Tinh dién tich)
Cong thic nay dung dé tinh dién tich ciia moét t& gidc nbi ti€p khi biét d6 dai

bon canh.
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Cong thuc: Cho tir gidc noi ti€p ABCD cé dob dai cac canh la a, b, ¢, d. Dién tich
S dugc tinh bsi: S = V[(p-a)(p-b)(p-c)(p-d)] trong dé p = (a+b+c+d)/2 15
nda chu vi cda td giac.

Vi du: Tinh dién tich t& gidc noi ti€p cé cac canh lan lugt la 2, 3, 4, 5.

Giai:

Ta cé a=2, b=3, c=4, d=5.

NUa chu vi: p = (2+3+4+5)/2 = 14/2 = 7.

Ap dung céng thitc Brahmagupta:

S = VI(7-2)(7-3)(7-4)(7-5)] = V[5 - 4 - 3 - 2] = V120 = 2V30 (don vi dién tich).

IV. Cac dang bai tap van dung

Dang 1: Chirng minh mét tu giac la tu giac ndi tiép

Bai toan: Cho tam gidc ABC nhon (AB AC) ndi ti€p dudng tron (0). Cac dudng
cao BE, CF cua tam gidc ABC cat nhau tai H. a) Chirng minh t& gidc BCEF noi
ti€p. b) Ching minh t& gidc AEHF noi tiép.

Hudng dan giai:

a) Xét t’ giac BCEF, ta co:

BE la dudng cao = BE 1 AC = ZBEC = 90°.

CF la duong cao = CF 1. AB = £LBFC = 90°.

T gidc BCEF c6 hai dinh ké E va F cung nhin canh BC duéi mét géc 90° (LBEC
= LBFC = 90°). Do dé, BCEF la t& giac ndi ti€p (dau hiéu 2).

b) Xét t& giac AEHF, ta cé:

LAEH = 90° (do BE L AC)
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LAFH = 90° (do CF L AB)
T6ng hai géc d6i: LAEH + ZAFH = 90° + 90° = 180°.

Do d6, AEHF I3 t& gidc ndi tiép (dau hiéu 1).

Dang 2: Su dung tinh chat tu giac néi ti€p d€ chiing minh céac yéu té

khac

Bai toan: Tu bai toadn trén, goi M la trung diém cta BC. Ching minh ME la tiép
tuyén clia dudng tron ngoai ti€p tam giac AEH.

Huéng dan gidi:

Goi (1) la duong tron ngoai ti€p t& gidc AEHF. Do ZAEH = 90°, tam | la trung
diém cua AH.

T& gidc BCEF ndi ti€p dudng tron tam M (vi trong tam gidc vudong BEC, M la
trung di€ém canh huyén BC nén MB=ME=MC).

Ta c6 AMEF can tai M = LMEF = £ZMFE.

Trong duong tron (M), ZMFC = ZMBC (cung chan cung MC).

Trong duong tron (0), ZEBC = ZEAC (cung chan cung EC).

Suy ra LMFE = LEAC.

Lai c6, AAEH vuoOng tai E cé | la trung diém AH = IE = IA = AIEA can tai | = LIEA
= LIAE = LHAE.

Ta can ching minh ME L IE, tic la ZMEI = 90°.

Ta c6 LMEIl = LMEF + ZFEL (Can xem lai cdch chdng minh nay, cé thé phuc
tap han).

Cach khéac: Ta chitng minh ZMEH = £ZMAH. T d6 suy ra cac tinh chat ti€p theo.

Viéc st dung goéc ndi ti€p la chia khoa dé lién két cac goc vai nhau.
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