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Hoc la thich ngay!

BAI GIANG: VI TRi TUONG POI VA GOC GIUA HAI PUONG THANG. KHOANG
CACH TU MOT PIEM PEN MOQT PUONG THANG
CHUYEN PE: PHUONG PHAP TOA PQ TRONG MAT PHANG
MON: TOAN 10 (CANH DIEU)
GIAO VIEN: NGO VAN TOAN

v Vi tri twong doi Ciia hai dwong thang.
v’ GO6c giita hai dwong thang.
v' Khodng céch tir mét diém dén dwong thang.

@ . Vi tri twong d6i cua hai dwong thang

Ay
— —
Al u1 A ui
———.
Az
u; —
Uz A Ay
Ag u_)z

/ w3 A,

Trong mat phing toa do, cho hai dudng thing A,, A, 1an luot c6 vecto chi phuong u,, U, . Khi dé:

- A, cit A, khi va chi khi uj, u—2 khong cung phuong.

- A, song song A, chi khi u,, u, cuang phuong va c6 mot diém thugc duong thing ndy ma khong thuoc
duong thang con lai.

- A, triing A, chi khi u,, u, cung phuong va cé mot diém thudc ca hai duong thang do.

Cac bwéc xac dinh vi tri twong déi cha hai dwéng thang A, va A,.
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Xéc dinh VTCP u,, u, ctia hai duong thing A, va A,

U

Kiém tra su ciing phuong cta hai VTCP lTl , uj_

/\

cung phuong cung phuong
A, va A, Liy M eA, bitki,
cat nhau kiém tra M € A,
khong?
A, llA, A=A,

@ Nhan xét:

1) A, vudng géc véi A, khi va chi khi u,, u, vudng géc véi nhau.

2) Trong cach lam trén, ta co thé thay thé hai VTCP cua hai duong thang thanh hai VTPT cua hai duong
thang.

Vi du 1: Xét vi tri twong ddi cia mdi cap dwong thang sau:

a) d,:3x+2y-5=0vad,:x-4y+1=0.

X =5+4t
b)%:x—2y+3:0vadﬁ{ .
y=2t
x=—£+t
c) d,:4x+2y-3=0 vad,: e .
=—-2t
Y 2

Cach giai:
a) d :3x+2y-5=0vad,:x-4y+1=0.
dico VTPT n, =(3;2).

d2 ¢6 VTPT n, =(L-4).

2. = — ,
Do %7& S nén n,, n, khéng cung phuong, suy ra di cat da.

Truy cdp frang hitps:/ /tuyensinh247.com dé hoc
Toan - Li - Héa - Sinh - Uin - Anh - Si - Pia - Tin - GDCD t61 nhat!




-
TuyenSinh247.com

Hoc la thich ngay!

X =5+4t

b) d,: x-2y+3=0 va d4:{ :
y=2t

ds 6 VTPT n, =(L-2).

ds 6 VTCP u, =(4;2)=>VTPT n, =(-2;4).

1 -2 I
Do -7 suy ra n, :—En4 ,tac la n,;, n, cung phuong.

+ Céch 1: Lay M(5;0) ed,. Kiémtra M ed,?
Thay x =5, y =0 vao phuong trinh d3: 5-2.0+3=0 (v li) => M ¢d,.
+Cach2: Choy=0=>x+3=0=>x=-3=>N(-3,0) ed,.

-3=5+4t t=-2 _
Thay x = -3, y = 0 vao phuong trinh da: = (VO li) = Ngd,.
0=2t t=0
Vay ds // da.
x:—1+t
C) dy:4x+2y—-3=0 va dy: c :
=—-2t
y 2

ds 6 VTCP ug =(-2;4).

ds c6 VTCP ug =(1-2), suy ra u, =—2u,.

Chon diém N(—l;i) ed,.
2'2

15
Do N(—E;E)eds suy ra d; =d;.

Xét vij tri twong d6i bang nghiém cua hé phwong trinh
Cho hai duong thang A, va A, c6 phuong trinh lan luot 12
aX+by+c, =0vaa,x+b,y+c,=0

a,Xx+hby+c, =0

Xét hé phuong trinh
a,Xx+b,y+c,=0

(1). Nghiém cua (1) 1a toa do giao diém cua A, va A, .
Khi dé:

A, cat A, khi va chi khi hé (1) c6 nghiém duy nhit < L # %
a‘2 2

A, song song A, khi va chi khi h¢ (I) v nghiém < % =—# .
2 2 2
b, ¢

A, triing A, khi va chi khi hé (1) vo sé nghiem < L= -%
C2

1
a, bz
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Quay lai Vi du 1: Xét vi tri twong ddi cua mdi cap duong thang sau:
a) d,:3x+2y-5=0vad,:x-4y+1=0.

X=5+4t
b) d;: x-2y+3=0 va d4:{ .
y =2t
x=—£+t
) dy:4x+2y—-3=0 va d: :
=22t
y 2

Céch giai:

"= 9
. . 3X+2y-5=0 7
a) Toa do giao diém cua hai duong thang di: va dz 1a nghiém cua hé phuong trinh {x 4yy 1-0 & Z
— +1=

O

Hé trén c6 mot nghiém duy nhét. Nhu vay, di va dz ¢t nhau.

X =5+4t
b) d4:{ =d,:x-2y-5=0.
y=2t
A ¥ , < oay 2 N N ‘A A . X=2y+3=0 . ‘A
Toa do giao diém cua hai duong thang ds va ds 1a nghiém cua hé phuong trinh Jy_E—0’ Hé vo nghiém.
X—2y—-5=

Nhu vay, dz song song da.

¢) Toa do giao diém cua hai duong thang ds va ds tuong ng véi t thoa man phuong trinh:
4(—%+tj+2(2—2t)—3=0© 0t=0

Phuong trinh nay ¢6 nghiém véi moi t.

Nhu vay, ds va ds ¢6 vo sé diém chung, tic 12 ds trang vai ds.

Vi du 2: Cho hai duong thang A, : mx—2y—1=0 va A, : x—2y+3=0. Véi gia tri nao cia tham s m thi:
a) A, /1A,?

b) A, LA,?

Cach giai:

Tacd u, =(2;m) va u, =(2;1) lan luot 1a vecto chi phuong cia A, Va A, .

A A ki M2, T m o2 g
1 2737172

b) A, LA, néuu, Lu, ticla uu,=0<22+ml=0< m=—4.
€8 Nhan xét: Cho hai dudng thang d : ax +by +¢ = 0. Khi d6

+ Néu d’ // d thi phuong trinh d” ¢ dang ax + by + m=0 (m=c).
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+Néu d' L d thi phuong trinh d’ ¢6 dang -bx + ay + n = 0.
Vi du: Cho duong thang d: 2x +3y+3=0. Viét phuong trinh dudng thang d’
a) d’ di qua A(1;1) va song song vai d.
b) d’ di qua A(1;1) va vudng goc véi d. Tir d6 tim hinh chiéu cua A trén d.
Céch giai:
a) d’ // d => phuong trinh d’: 2x + 3y +m=0 (m#3).
A(1)ed'=21+3.1+m=0< m=-5(tm).
Vay d’: 2x + 3y -5=0.
b) d' L d = phuong trinh d’: -3x + 2y + n = 0.
A(Ll)ed'=-31+21+n=0&n=L1.
Vay d’:-3x+2y +1=0.
Goi H 1a hinh chiéu cia Atrend = H=dNd".

3
X___
2X +3y =—-3 -3 _
Toa do H la nghiém cua hé y & 13:>H —SE .
-3Xx+2y=-1 _u 13 13
13

. ‘/“;‘(.
}Agéa&/@ N p < N . X - R X > n - R N 2
59 Bai toan tim hinh chieu, diem doi xtrng cua mot diem qua dwong thang.

+) Tim hinh chiéu H cia M trén A: M
B1: Viét phuwong trinh duong thang d di qua M va vudng goc vai A.
B2: Toa d6 H 1a giao diém caad va A.
NS : H| A
+) Tim diém doi xung M’ véi M qua A.
B1: Tim hinh chiéu H cua M trén A.
B2: H 1a trung diém caa MM’. Tir ¢ong thirc trung diém suy ra M”.
Mf

@ Il. Goc gitra hai dwong thang

Trong mit phing toa do, cho hai duong thang A, va A, c6 vecto chi phuong lan lugt 13 u, =(a,;b,),

u, =(a,;b,). Khi dé: Al
— la,a, +b;b,|
COS(A,;A :‘cos u,;u, = .
( 1 2) ( 1 2) \/af+bf\/a§+b§ u—>1
(8] Ag
$R Nhanxét: A, LA, < aa, +bb, =0. 7 -

Cho hai dudng thang A, va A, c6 vecto phap tuyén lan luot Ia nj, ni Ta ciing c6:
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cos(Aj;A, )= ‘cos(ni; E) e
n

Vi du 3: Tim s6 do goc giita hai duong thang A, va A, trong mdi trudng hop sau:

a) A —2X+y+5=0va A,:3x+y+7=0.

X=-2-t
b) Al:\/§x—y+7:0 va A, : y=1 1 N
V3
Céch giai:
a) Taco n, =(~2;1), n, =(3;1) lan lugt 1a vecto phap tuyén cua cic dudng thing A,, A,.
(93nd 3

Suy ra cos(A,,A,) =‘cos(n7;nj) =

\/(—2)2+12.\/32+12 2
Vay (A;A,)=45".

b) Ta c6 E:(ﬁ;l) (1[) =(

J lan luot 14 vecto chi phuong ciia cac duong thing

&H

A, A,
1055

g

Vi du 4: Trong mét phang Oxy cho hai duong thang d: x+2y-1=0 va A: (m-1)x+(m+3)y+m-2=0

cos(A,,A,) =‘cos(u7;ui) =

Vay (A;A,)=30°.

. Xéac dinh m dé géc gita d va A bang 45°.
Cach giai:
Ta c6: duong thing d c6 mot VTPT Ia n, =(1;2); dudng thing A c6 mot VTPT la n, =(m-Lm+3).

. oy |n
Goc gitrad va A biang 45° nén ta c6 cos45’ =‘cos(nd;nA) | |

Inal-|n.

2 |1 m— 1)+2(m+3)| J2 [3m +5|
> —= C> =

m=0
m=-5

<10(2m’ +4m +1o) X 4(3m+5)2 <16m? +80m =0 @{
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Vi du 5: Cho duong thang (d) ¢ phuong trinh X +3y —3=0. Viét phuong trinh dudng thang qua A(-2;0)
va tao vai (d) mot goc 45°.
Céch giai:
Goi A la duong thang can tim, n(A;B) 12 VTPT ciia A (A’ +B° #0).
DPé A lap véi (d) mot goc 45° thi:
A+3B

cosas? - —AFSBL_ 2(A+3B) =10(A’+B?)

JA? +B2A10

< 2A%? +12AB +18B? =10A” +10B?
< —8A%+12AB+8B*=0

A=2B A—2B
1 <
A:_EB B=-2A

Céch 1:

TH1: A=2B(B=0=>A=0=>Loai = B=0).

—=n, =(A;B)=(2B;B)=B(21)

=n, =(21) 1A VTPT ciia A= phuong trinh A: 2(x+2)+1(y—0)=0<> 2x+y+4=0.
TH2: B = -2A (Dé thady A=0).

=n, =(A;B)=(A;-2A)=A(L-2)

=n, =(4-2) A VTPT ciia A= phuong trinh A:1(x+2)-2(y-0)=0<x-2y+2=0.
Céch 2:

TH1: A =2B.

ChonB=1=>A=2 =n, =(21)
TH2: B = -2A
ChonA=2=>B=-4 :>nj=(2;—4)

= A:2(x+2)-4(y-0)=0=x+2-2(y-0)=0=x-2y+2=0.

@ ll. Khoang céch ttr mét diém dén dwong thang

Cho dudng thang A:ax-+by+c=0(a’+b’>0) va diém M(x,Y,).

M
Khoang cach tir diém M dén duong thang A, ki hiéu 1a d(M,A), dugc
tinh bai cong thie sau:
_ |ax, +by, +¢| H| A

d(M,A) =

Ja?+b?
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@, chiy:NéuMea thi d(M.A)=0.

Vi du 7: Cho duong thing A: x—3y+3=0.

a) Tinh khoang cach tir diém A(4;-1) dén duong thang A.

b) Tinh khoang céch gitra hai duong thang song song A va A, : x—3y—-3=0.
Céch giai:

a) Taco: d(AA)=

|<>sos| NI

3J10
B

b) Lay M(-3;0) € A. Ta c6: d MA

Vihaidy A va A, song song nén khoang cach giita hai duong thang d6 bang d(M, A, )=

310
T

d(AA)=d(MeAA,)=

. . . . x=1-t
Vi du 9: Trong mat phang Oxy, tinh khoang céach tir diém A(3;4) dén duong thang A: {y 3ot teR

Céch giai:
Puong thang A di qua diém M(L;3) va c6 mét vecto chi phuong U = (~1-2) = vecto phap tuyén cua A 1a
n= (2;-1).

Phuong trinh tong quat ciia A 1a: 2(x-1)-1(y-3)=0<2x-y+1=0.

. 2.3-4+1

Khoang cach tir A dén A la: d(A,A) = | - |2 :3\/5.
J2Z+(-1) ®
Vi du 10: Trong mat phang Oxy, tim n dé khoang cach tir diém 1(2;3) dén duong thang d: x +ny —1—2n =
0 bang 1.
Céch giai:
2+3n-1-2n

Tacé: d(1;d)= Q

V1+n®

<:>|1+n|:\/1+7<:>n:0.

Vi du 11: Trong mit phang Oxy, tim toa do diém A thudc duong thing d: x — 2y + 1 = 0 va c6 khoang céch
dén duong thing d, : x+y+1=0 bing 3v/2.

Céch giai:

Gia su A(X;y).
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Do A ed nén A(2y-1;y).

2y-1+y+1 =2
Ta cé: d(A;d1)=2<:>M=3ﬁ<:>|3y|=6<:{y .
VI 41 y=-2
Véiy =2 =>A(3;2).
Voiy =-2 => A(-5;-2).
Vi du 12: Trong mat phang Oxy, lap phuong trinh duong thiang d song song véi A: 3x—4y+12=0 vad
cach A(2;3) mot khoang la 2.
Céch giai:
Vi d//A:3x—4y+12=0 nénd c6 dang 3x—4y+c=0 (diéu kién: c=12).
3.2-4.3+c|
S =
5

c=16 (tm)

Vi d(Ad)=2 = —a(tm)

2<:>|c—6|=10<:{

. , o x e, .M 13x—-4y+16=0
Vay c0 hai duong thang d thoa mén yéu cau bai toan la: .
d,:3x—-4y—-4=0
Vi du 13: Trong mit phing Oxy, lap phuong trinh dudng thang d di qua A(1;2) va cach déu hai diém M(5;1),
N(3;-1).
Céch giai:
Goi vecto phap tuyén cua duong thang d 12 n = (a;b) . Bidu kién: a®+b* %0,

Khi d6 duong thing d di qua A(1;2) nhan vecto phap tuyén 1a n c6 dang:
a(x-1)+b(y-2)=0<d:ax+by-a-2b=0.

Vi duong thang d cach déu hai diém M(5;1); N(3;-1)

ba+b-a—2b| [3a—b—a—2h|

Ja® +b? va® +b?
4da—b=2a-3b a=-b
=
4da—b=-2a+3b 3a=2b

< d(M;d)=d(N;d) =

<:>|4a—b|:|2a—3b|<:{

Vaia=-btachon {2 1:>d:x—y+1:0.

a=2
V6i 3a = 2b ta chon {b =d:2x+3y-8=0.

Vi du 14: C6 hai con tau A va B ciing xuét phét tir hai bén, chuyén dong déu theo dwong thang ngoai bién.
Trén man hinh ra da caa tram diéu kién (duoc coi nhu mat phang toa do Oxy véi don vi trén cac truc tinh

theo ki-16-mét), sau khi xuat phat t (gio) (t=0), vi tri cua tau A c6 toa do duoc xac dinh bai cong thirc

X =3-35t
, Vi tri cua tau B 6 toa do la N(4—30t;3—-40t).
y =—-4+ 25t

a) Tinh c6sin gdc gitra hai duong di cua hai tau A va B.
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b) Sau bao 1au ké tir thoi diém xuat phat hai tau gan nhau nhat?

c) Néu tau A ding yén & vj tri ban dau, tau B chay thi khoang cach ngan nhét gitra hai tau bang bao nhiéu?
Céch giai:
a) Tau A di chuyén theo huéng cling huéng véi vecto u, = (-35; 25).
Tau B di chuyén theo huéng cing hudng véi vecto u, = (~30;-40).

Goi « la goc gitra hai duong di cua hai tau. Ta co:

cosa = ‘cos(m;@) = %
_ [(-35).(30)+25(40) 1
\/(—35)2 +25° .\/(—30)2 +(-40)* 574

= o ~88°40"
b) Vi tri ctia tau A tai thoi diém sau khi xuat phat t (gio) (t=0) 1a diém M c6 toa do 1a (3—35t;—4+25t).

Vi tri cua tau B tai thoi diém sau khi xuét phat t (gio) (t>0) ladiém N c6 toa do 1a (4—30t;3—40t).

Do d6, MN = (1+5t;7-65t). Suy ra:

MN = (1+5t)° +(7-65t)" =+/4250t° 900t + 50

2
= 4250(t—ij 2295 129 153 (km)
85) 17 V17

MN nhé nhat xap xi bang 1,53 km khi t:% gio.

¢) Vi tri ban du cua tau A tai Mo ang véi t = 0, khi d6 Mo(3;-4).

Tau B di chuyén theo duong thing A c6 vecto phap tuyén n =(40;-30) va di qua diém K(4;3).

Phuong trinh tong quat cua A 1a: 40(x—4)-30(y—3)=0 hay 4x—3y—7=0.
[43-3.(-4)-7| 17

Taco d(My;A)= =—=34(km).
’ 42+(—3)2 5

Kiém tra thiy khoang cach nay bang khoang cach giira tau A tai Mo va tau B tai vi tri sau khi xuat phét

31 .
t=—— (QI0).
250 (9io)

Vay néu tau A ding yén & vi tri ban dau, tau B chay thi khoang cach ngin nhét giira hai tau bang 3,4km.
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