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VI TRi TUGNG D61 GIUA HAI PUGNG THANG.
GOC VA KHOANG CACH

THUAT NGO KIEN THUC, Ki NANG
« Vitri twong déi gitra « Nhén biét hai dwong thang cét nhau, song song, triing nhau,
hai dwdéng thing vudng géc.
+  Go6c, khoang cach i« Thiét lap cong thirc tinh goc gitra hai dwéng thang.
+ Tinh khodng cach tir mét diém dén mét duwéng thang.

* Van dung céc cong thirc tinh goc va khoang cach dé giai mot
sO bai toan cd lién quan dén thuec tién.

Trong mat phang toa d6, méi duong thang déu co déi tun’ng dai sb twong wng, goi la
phwong trinh cla no. Vay cac yéu té lién quan téi dwong thang dwoc thé hién nhu thé nao
qua phuong trinh twong 'ng?

1. VI TRi TUONG DOI GIJA HAI PUONG THANG
) #o1. Trong mat phang toa d@d, cho hai dwdng thang
A x—2y+3=6,
A, 3x—-y-1=0.
a) Diém M(1; 2) cé thudce ca hai dwong thang noi trén hay khéng?

b) Gidihe | X ~2Y T30
Ix-y-1=0,
c) Chi ra méi quan hé gilra toa d6 giao diém clia A, va A, v&i nghiém clia hé phuwong trinh trén.

Nhan xét. Méi dwong thang trong mat phang toa d6 |a tap hop nhirng diém co toa do thoa
man phuong trinh cla dwong thang do. Vi vay, bai toan tim giao diém cua hai dwong thang
dwoc quy vé bai toan gidi hé gdm hai phwong trinh twong rng.
Trén mat phang toa d6, xét hai dwong thang
Ayax+by+c=0vaA, ax+by+c,=0.
Khi @6, toa d6 giao diém clia A, va A, la nghiém clia hé phuong trinh:
ax+by+c,=0
{azx +b,y+¢, =0.

(*)

A, cat A, tai M(x,; ¥) khi va chi khi hé (») c6 nghiém duy nhat (x4; ¥,).
A, song song v&i A, khi va chi khi hé (+) vé nghiém.
A, trling A, khi va chi khi hé (+) c6 v6 s6 nghiém.
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Hinh 7.5

Dya vao céc vecto chi phuwong u,, u, hodc cac vecto phap tuyén n,, n, clia A,, A,, ta co:
+ A, va A, song song ho&c tring nhau <> wu, va u, cung phwong <> n, va n, clng phuong.

+ A, va A, catnhau < u,va u, khong cung phuong < n, va n, khéng cling phuong.

P Vi du 1. Xét vi tri twong ddi gitra dwong thang A: x — 2y +4+/3 =0 va mdi dwdng thang sau:
Ay Jﬁx—Jﬁ_inZ: 0;
&5~ﬁh—2y:0.
Giai
Tacod x—JEy+4J§=O<jJ§(x—J§y+4J§}=D
ﬁﬁx—\/ﬁyHE:D.
Vay A va A, la mét, noi cach khac chung trung nhau.
Hai dwdng thang A va A, ¢0 hai vecto phap tuyén 5(1; —«JE} va E(JE; -2) cung phuong.
Do d6, chung song song hodc trung nhau. Mat khac, diem O(0: 0) thudc dwéng thang A,
nhuwng khong thudc dudng thang A, nén hai dwéng thang nay khéng tring nhau.
Vay A va A, song song voi nhau.

Nhan xét. Gia st hai dwéng thang A,, A, co hai vecto chi phwong u,, u, (hay hai vecto phap
tuyén n,, n, ) cung phuwong. Khi do:

» Néu A, va A, co diém chung thi A, triing A, ;

- Néu tén tai diém thudc A, nhung khéng thude A, thi A, song song véi A,.
) Luyén tip 1. Xét vi tri twong dbi gilra cac cap duwdng thang sau:

a) A,:x+4y-3=0va A, : x-4y-3=0;

b) 51:x+2y—«f§=0 va A, : 2x+4y—3«f§=0.

2. GOC GITA HAI PUONG THANG

) W92 Hai dwong thang A, va A, cdt nhau tao thanh bon
goc (H.7.6). Cac sé do clia bon goc dé co mbi quan hé
gi v&i nhau?

Hinh 7.6
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Hai dwéng thang cat nhau tao thanh bén goc, sé do ca goc khéng tu dwoc goi la sé do
goc (hay don gian la goc) gitra hai dwéng thang.

Géc gilra hai dwdng thang song song hodc trung nhau duoc quy wéc bang 0°.

) #93. Cho hai dwong thang cét nhau A,, A, tuong (ng c6 cac vecto phap tuyén n,, n, .
Goi ¢ la géc gitra hai dwong thang d6 (H.7.7). Néu méi quan hé gilra:

—_—

T \, N\
a) goc ¢ va goc (n,,n, ); ' :

b) cos¢ va cus(n_;,a).

i e ,.L...,,_A
=i
-
[ R ]

’ )

Cho hai dwong thang
Avax+by+c=0vaA, ax+by+c,=0,

véi cac vecto phap tuyén n.(a;b,) va n,(a,;b,) twong (ng. Khi 46, goc ¢ gilra hai
dudng thang dé duoc xac dinh théng qua cong thuc

|n1 ‘”2| laa, + bb,|
I 51 Lz 2 2 12
I”’sH”EI \/31 + by "Jaz +0;

L. -

COS(p = Icns(ﬁ,nz)l

Cha y
. ALA,&n 1n, =aa,+bb,=0.

+ Néu A,, A, c6 céc vecto chi phwong u,, u, thigéc ¢ gilra A, va A, cling dwoc xac dinh

thong qua cong thuc cos ¢ = )r:,ﬂs(u.,', u;_,' )‘ .

) Vidu 2. Tinh goc gitra hai dwong thang

A, 3x-y+2=0 va Ayl x—+/3y -2=0.
Giai
Vecto phap tuyén clia A, 1a n, = (JE;—1), clia A, 1a n, = (1;—J§) .
Goi ¢ la goc gitra hai duwong thang A, va A,,. Ta co

=

COsSQ = ‘cns (nq,n':.'E ]

e NBAE)-( B B
| o] By - JE B 2

Do @0, goc gilra A, va A, la ¢ = 30°.




) Luyén tdp 2. Tinh géc gifra hai dwdng thang
Ayt X+3y+2=0vaA, y=3x+1.

x=2-1

) Vidu3. Tinh géc gitra hai duwong thang A,: x =3 va A, :{y q .
=J + L.

Giai
Budng thang A, c6 phuong trinh x — 3 = 0 nén c6 vecto phap tuyén n,(1 0). Buong thang

A, cé vecto chi phuong u:(—t 1) nén cé vecto phap tuyén HE'U; 1). Goi ¢ la goc gilra hai
dwong thang A, va A, ta cé

‘”1 n, I1-1+D-'I|

1
Il VG AR E 2

CoSQ = }cus i, ﬂ2

Do do, goc gilra A, va A, la ¢ =45°.

i IS LR . x=2+t . |x=1+t

» tuyén tdp 3. Tinh goc gilra hai duong thang A, : {y . va A, ! le .
Xét dwdng thang A bét ki cat truc hoanh Ox
tai mét diém A. Diém A chia dwéng thang A
thanh hai tia, trong d6, goi Az |a tia nam phia
trén truc hoanh. Ki hiéu o, la so do clia goéc
xAz (H.7.8). Qua luyén tap sau, ta s& thay y
nghia hinh hoc cGa hé sé goc.

') Luyén tip 4. Cho duwong thang A: y = ax + b, voi
a=0.

e
>

a) Chirng minh rang A cat truc hoanh.

b) Lédp phuong trinh dwong thang A, di qua
O(0; 0) va song song (hoac trung) voi A.
c) Hay chi ra méi quan hé gira o, va Oy Hinh 7.8
d) Goi M la giao diém clia A, voi nira duong
tron don vi va x, la hoanh @6 cua M. Tinh
tung 46 cua M theo x, va a. Tw @6, chirng
minh rang tano., = a.



3. KHOANG CACH TU MOT BIEM DEN MOT DUONG THANG

) #oa.Chodiém M(x,; y,) va duongthang A : ax + by + ¢ = 0 co vecto phap tuyén n(a; b).

Goi H 1a hinh chiéu vuéng gbc ciia M trén A (H.7.9). y
a) Chirng minh réng ‘ﬁ HM| = Ja? + b? - HM. Mo 3
b) Gia st H c6 toa dd (x,; y,). Chirng minh réng: e s

ﬁ-thf:a(xn—x1)+b(y.;.—}’1)=ﬂxg +by, +c. /ﬁ(a'b,!
|axﬂ+byﬂ+cl |

Ja’ + b’ 9) % X

Arax + by +c=0
Hinh 7.9
- )

¢) Chirng minh rang HM =

Cho diém M(x,;y,) va dwong thang A: ax+ by + ¢ =0. Khodng cach tir diém M dén
duwong thang A, ki hiéu la d(M,A), duoc tinh bdi cong thire

jax, +by; + |

s e

. J

'® Vi du 4. Tinh khodng cach tir diém M(2; 4) dén duong thang A: 3x +4y— 12 =0.
Giai
Ap dung céng thirc tinh khodng céach tir diém M dén dwdng thang A, ta céd

[3-2+4-4-12) 10

d(M,A) =
e P

Vay khoang cach tir diém M dén duong thang A 1a 2.

=2.

/) Trai nghiém. Do truc tiép khoang cach tir diém M dén duéng thang A (H.7.10) va gidi thich vi
sao ket qua do dac do phu hop véi két qua tinh toan trong I&i giai ctia Vi du 4.

y
A

T/ Mz 8

A: 3x + 4y ~12=0

-

-M-I---.--L- o

Hinh 7.10

') tuyén tip 5. Tinh khoang cach tir diém M(1; 2) dén dudng thang
. 5+ 3t
y=-5-41.



) Vin dung. Nhan dip nghi hé, Nam vé qué & voi
ong ba ndi. Nha ong ba ndi co mot ao ca ¢o dang
hinh chir nhat ABCD véi chieu dai AD = 15 m,
chiéu réng AB = 12 m. Phan tam giac DEF |a noi
ong ba nudi vit, AE=5m, CF=6m (H.7.11).

a) Chon hé truc toa @6 Oxy, co diém O trung voi
diém B, cac tia Ox, Oy twong (*ng trung voi
cac tia BC, BA. Chon 1 don vi dé dai trén mat
phang toa dé twong (rng véi 1 m trong thuee té.
Hay xac dinh toa d6 cla cac diém A, B, C, D,
E, F va viét phuong trinh dwdng thang EF. Mk 7. 41

b) Nam dirng & vi tri B céu ca va cé thé quang
lwdi cau xa 10,7 m. Hoi luwdi cau co thé roi vao noi nudi vit hay khéng?
BAI TAP
7.7. Xét vi tri twong doi gilra cac cap dwong thang sau:
a) A:3V2x +vV2y -3 =0 va A, :6x+2y -6 =0
b) d,:x -3y +2=0vad,:y/3x-3y+2=0.
c)m:x-2y+1=0vam,:3x+y-2=0.
7.8. Tinh gbc gilra cac cap dudng thang sau:
a) s}.,:\@x+y—4=0 va 5E:x+\/§y+3=ﬂ;

x=—1+2t _ J'x=3+5
va dz:
y =3+ 4t ly=1-3s

7.9. Trong mat phang toa dd Oxy, cho diém A(0: -2) va dwdng thang A; x + y— 4 = 0.

(t, s la cac tham s0).

b) d,: {

a) Tinh khoang cach tir diém A dén duwéng thang A.

b) Viét phwong trinh uéng thang a di qua diém M(-1, 0) va song song véi A.

c) Viét phwong trinh dwéng thang b di qua diém N(O; 3) va vudng goc véi A.
7.10. Trong mét phang toa dd, cho tam giac ABC c6 A(1; 0), B(3; 2) va C(-2-1).

a) Tinh do dai dwong cao ke tir dinh A ctia tam giac ABC.

b) Tinh dién tich tam giac ABC.
7.11. Chirng minh réng hai duéng thang d:y=ax+b (@a#0)va d':y=a'x+b' (@ #0)
vudng goc véi nhau khi va chi khi aa'=-1.
7.12. Trong mat phang toa dd, mét tin hiéu am thanh phat di tir mét vi tri va dwoc ba thiét bi ghi
tin hiéu dat tai ba vi tri O(0;0), A(1, 0), B(1, 3) nhan dwoc cling mét thoi diém. Hay xac dinh
vi tri phat tin hiéu am thanh.

41
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Co s& toan hoc cho cac tinh toan trong phan mém GeoGebra.

£ Ciosabsrn Clnzasg - a
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B A Q1 =N '
® A=(24
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d: Line{A, B)
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KhoangeachCd = KhoangCach({C,d} !
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Hinh 7.12

Hinh 7.12 duwoc chup lai tir mét man hinh may tinh dang s&r dung phan mém vé hinh
GeoGebra:

» Chon chirc nang vé diém, sau do, nhay chudt vao ba diém A, B, C trén clra s6 man
hinh, phan mém tu dong xac dinh toa do cua ba diém do 1a A(2; 4), B(—4; 1), C(3; =2).

« Chon chuc nang vé duong thang di qua hai dlém sau do, nhay vao hai diém A, Bta

dwoc dwc‘rng thang di qua hai diém A, B; phan mém tw déng xac dinh dwoc phwong
trinh clia dwéong thang la x —2y +6 = 0.

» Chon chirc nang tinh khodng céach, sau d6, nhay vao diém C va dwéng thang AB,
phan mém sé tu déng cho ta khoang cach tir C téi dwong thang do la 5,81.

Co s& toan hoc dé phan mém cé duoc tinh todn néi trén 1a cong thire da dwoc néu
trong bai hoc nay.




