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CHU PE 3 : PHUONG TRINH PUONG THANG

LI THUYET

< Phuong trinh ttham s cta duong thang A di qua diém M, (X,;Y,;2,) va c6 vecto chi phuong

X=X, +at
a=(a;a,;a,) ,a=0codangla: {y=y,+at (teR).
7=17,+ag

< Néu a,,a,,a, déu khac khong .Phuong trinh duong thang A viét dusi dang chinh tac nhu sau:

X=X — Y=Y _Z-%,

& 8, 8,

% Vi tri tuong ddi giita hai duong thang
= Trong khdng gian Oxyz cho hai dudng thang

X=X, +at X=X, +at’
d:qy=y,+at d:{y=y +at' c6 VTCP udiqua M, va d c6vicp u'di qua M,
z=17,+at z:z(')+a'3t'
. [u,u’]=0 . [u,u’]=0
= (d)]|(d d)=(d
@) o @)=(0)e {1 TS
o [G,J]io ' o |
= (d)cit(d) = | (d) chéo (d)@[u,u'].MoMo;tO
[u,u" MM, =0

% Vi tri tuong ddi cuia duong thang va mat phang
= Trong khdng gian Oxyz cho duong thang d di qua diém M (X, ¥s:Z,) vaco vecto chi phuong

a= (a,;a,;8,) va mit phang (a): Ax+By+Cz+D =0c6 vecto phap tuyén n=(A;B;C)

= (d)cit () & an=0

. (d an=0

(d) Il (a) & {M . (@)
M A - 2 aﬁ :O

(d) nam trén mat phang (a) & {M (@)

K/

% Khoang cach tir diém dén mat phang
= Khoang cach tir M, (X,;Y,;Z,) dén mat phang (ar): Ax+By+Cz+D =0 cho bdi cong thirc
AX, + By, +Cz, + D|
o VA®+B*+C?
% Khoang cach tr mét diem dén mot duong thang
= Khoang cich tir duong thing d di qua diém M, c¢6 VTCP u dén diém M cho boi cong

d(Mo’a):|

thirc

d(M,A):M
U
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% Khoang cach giita hai duong thang chéo nhau
= Trong khdng gian Oxyz cho duong thang d di qua M (X;;Y,;Z,);c6 VICP a=(a;;a,;a;,)

va duong thang d'di qua M'(x,;Y,;2,) c6 VTCP a =(a;a,;a,). Khi d6 khoang cich gitta
\[5, a'.MM \ Vi,

[aal S

hai dudng thang nay 1 : d(d,d") =
% Goc gitra hai duong thiang:
= Trong khdng gian Oxyz cho hai duong thang
(A)diqua M (X;;Y,;2,)c6 VICP a=(a;a,;a,)
(A%) di qua M'(x;;y;;z;) cOVTCP a'=(a';a'ya’,)
= Khi d6 goc giita hai duong thing nay duoc cho boi cong thirc sau day:
‘5-5" _ |aai+aal+aal

a2 Jai+ai+aiairai+al

oS = ‘cos(é, 5‘)‘ =

% Goc gitra duong thang va mit phang:
= Trong khong gian Oxyz cho hai dudng thang
(A) di qua M, ¢6 VTCP a=(a;a,;a,), mit phing () ¢6 VTPT n=(A;B;C)
= Goi ¢ la gbc hop boi (A) va mit phang (a) , khi d6 goc giita duong thang va mit phang 1a
|Aa, +Ba, +Ca,|

sin(p=‘C°5(a’ n)‘ T JATiB iCE Ja +a; +a
. 2

= NOTE: Cho tam giac ABC

A

F
)

B C

AB+—— AC .
[AC]

» Puong phan giac trong cua goc BAC c¢o vecto chi phuong la u= ﬁ A
AB
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Vi DU MINH HOA

VI DU 1: Trong khong gian v6i hé toa do Oxyz, cho hai diém A(-2;-2;1), B (l; 2; —3) va duong thing

X+1 -5 z ~ ,
d :T = yT = _l Tim vecto chi phuong U ctua duong thang A qua A, vudng goc véi d

ddng thoi cach diém B mot khoang bé nhat.

A u=(L0;2) B. U=(22;-1) C.u=(25-29-6) D.u=(2,16)

Loi giai
Cach1
Goi (P) 1a mit phang qua A va vudng goc véi d,B’ 1 hinh chiéu ctia B 1én (P)

Khi d6 dudng thing A chinh 14 duong thing AB’ va U = B'A

Qua A(-2;-2;1)
Taco (P): o = (P):2x+2y-2+9=0
VTPT n, =u, =(2;2;,-1)
Xx=1+2t
Goi d 1a duong thang qua B vasongsong d =d'sy=2+2t
z=-3-1

B’ la giao diém ctia d' va (P) = B'(-3;-2;-1) = u=B'A=(L0;2) = Chen A
Céch 2: TU DUY TOAN HQC 4.0
Khéng can viét phuong trinh mit phang (P) qua A va vuodng goc vaoi d .

X=1+2t
Goi d' 1a duong thang qua B vasongsong d = d'{y=2+2t
z=-3-t

Bed = B'A=(-2t-3-2t—4t+4)

AB'Ld =u,.B'A=0=t=-2=u=B'A=(L0;2).

VI DU 2: Trong khong gian véi hé toa dd Oxyz , cho tam gidc ABC c¢6 phuong trinh duong phéan giac

trong goc A Ia: %:y—_Gzz—_G. Biét ring diém M (0;5;3) thudc duomg thing AB va
diém N (1; 1;0) thudc duong thang AC . Vecto nao sau dédy 13 vecto chi phuong cia dudng
thang AC .
A U=(0;1-3). B. i =(123). C.u=(0;13). D. 0=(0;-2;6)
Loi giai
Chon C

X=t
Phuong trinh tham s clia dudng phan gidc trong géc A: {y=6-4t. (d)
z=6-3t
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Goi D la diém ddi xtimg v6i M qua (d). Khi d6 D e AC = duong thang AC c6 mdt vecto
chi phuong la ND. Ta x4c dinh diém D .
Goi K 1a giao diém MD véi (d). Taco K (t;6—-4t;6-3t); MK =(t;1-4t;3-3t).

Tacé MK L0, véi U, =(L—4—3) nén t—4(1-4t)-3(3-3t) =0 @t:%.

Xp = 2X, — Xy X, =1
K(%;4;%j. K 1a trung diém MD nén {y, =2y, -y, <1V, =3 hay D(%3,6).
2, =22, — 1, z, =6

Mt vecto chi phuong ciia AC 1a DN =(0;—2;-6). Hay U =(0;1;3) 1a vecto chi phuong.

X+2 y-5 7-2
-5 -1
va mit phiang (P) :2X+2—2=0. Viét phuong trinh duong thang A qua M vudng goc véi

VI DU 3: Trong khong gian toa d6 Oxyz , cho diém M (1; -3 4) , duong thang d :

d va song song véi (P).

A_A:x—1:y+3:z—4_ B.A:X_1=y+3=2_4

-1 2 1 -1 -2
C_A:x—1:y+3:z—4_ D.A:X_1:y+3:2_4.
-1 -1 -2 1 1 -2

Loi giai

Chon D
X+2 y-5 7-2
5 -1
Mit phing (P):2x+2z-2=0vé mét VIPT n(2; 0; 1).
Pudng thang A ¢6 mot VICP a=|u,n|=-5(1 1 -2).
x-1 y+3 z-4
1 -2

DPuong théng d: co mot VICP U= (3; -5 —1) )

Puong thang A c6 phuong trinh A;

Vi DU 4: Trong khong gian v&i hé toa do Oxyz , cho dwong thing A ndm trong mat phing
(¢):x+y+z-3=0 ddng thoi di qua diém M(L20) va cit duong thing

X—2 -2 7-3
d: Al . M6t vecto chi phuong ctia A |a.

2 1 1
A. u=(11-2) B. u=(L0;-2) C.u=(-112) D. u=(-1-12)
Loi gidi

Chon A .

‘ n
Cach 1:
Goi A(2+2t; 2+t 3+t)ed 1a giao diém ctia A va d . |
. . A
MA=(1+2t; t; 3+t), VIPT cita () 1a N = (L11). A M
Ac(a):mlﬁ(a) :
:m.ﬁ(a)=0<:>1+2t+t+3+t:0<:>t=—1. d
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= MA(-L -1 2)=-1(L L -2). Vay u, =(L 1, -2).
Cach 2:
Goi B=dn(a). Bed = B(2+2t; 2+t; 3+t).

Be(a)=2+2t+2+t+3+t-3=0t=-1=B(0;12). W(l;l;—Z):E(l;l;—Z).

VI DU 5: Trong khong gian véi hé toa d6 Oxyz , phuong trinh ctia duong thing d di qua diém
A(1;2;-5) va vudng géc v6i mit phing (P):2x+3y—-4z+5=0 Ia

X=2+t X=1+2t X=1+2t X=2+1
A d:qy=3+2t . B.d:qy=2+3t . C.d:xy=2+3t . D.d:sy=3+2t.
z=—-4-5 z=-5+4t z=-5-4t zZ=4+5t
Loi giai
Chon C

Puong thang d di qua diém A(l; 2, —5) va vudng goc voi mit phing (P) 12X+3y—-4z2+5=0
nén nhdn U = (2;3;—4) 1a vécto chi phuong

X=1+2t
Phuong trinh duong thang d la d:<{y=2+3t .

z=-5-4t

VI DU 5: Trong khong gian v6i hé toa 46 Oxyz, cho cac diém M (2;2;—3) va N (—4;2;1). Goi A la
duong thang di qua M , nhan vecto u= (a; b; C) lam vecto chi phuong va song song vdi mat
phang (P):2x+y+2z=0 sao cho khoang cach tir N dén A dat gi4 tri nho nhat. Biét |al, |b|
1a hai s6 nguyén t6 cing nhau. Khi d6 |a| + |b| +|C| bang:

A 14, B. 13. C. 16. D. 15.

Loi giai

Chon D

Goi (Q) 1a mat phang di qua M (2;2;—3) va song song voi mat phang (P)

Suyra (Q):2x+y+z-3=0.Do A// (P) nén Ac(Q).

d(N,A) dat gi4 tri nho nhat < A diqua N', v6i N’ 1a hinh chiéu cia N 1én (Q)
X=—4+2t

Goi d la dudng thiang di qua N vavudng goc (P), d:sy =2+t
z=1+t

Taco N'ed = N'(—4+2t;2+t;1+t); N'e(Q):t:% = N’(—g;lo;gj.

u=(a;b;c) cung phuong Wz(——;—;— .

Do |a| , |b| nguyén té cuing nhau nén chon u= (—5;2;8) . Vay |a|+|b|+|c| =15.
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Vi DU 5: Trong khéng gian véi hé toa d6 Oxyz cho hai dudng thing dl:XT_lz%:iz va

x-1 y+2 1-2
1 3 -2
d,, d, 1an luot tai hai diém A, B sao cho AB ngan nhat. Phuong trinh ctia dudng thang A 4.

d,: . Goi A 1a dudng thang song song véi (P):x+y+2z-7=0 va cit

C =12t x:f;—t x:65 x=€;—2t
A. =5 . B. =— . C. =—-t . D. =—+t
Z=——+1 z:—g+t z:—g+t
2 2 2
Loi giai
Chon B

Aed, = A(1+2a;a;—2-a);Bed, = B(1+b;-2+3b;2-2b)
A ¢6 vecto chi phuong AB = (b—2a;3b—a—2;-2b+a+4)
(P)cé vecto phép tuyén n, = (L11)

Vi A//(P) nén AB Ln, < AB.n, =0<>b=a-1.Khido AB=(-a-12a-5;6-a)

AB=\/(—a—1)2+(2a—5)2+(6—a)2=x/6a2—30a+62=\/6(a—gj2 479>iv eR

Dau "=" xayrakhla—g:A(Gg—gj AB = ( 7,O;Zj

2 2 2
\ 2 . .2 5 9) . , —
Duong thing A di qua diém A 6;5;—5 va vec to chi phuong u, =(-10;1)

VIDU 5: Cho 2 mit cau (S,) :(x—3)2 +(y—2)2 +(z —2)2 =4, (S,) :(x—l)2 +y2+(2 —1)2 =1.Goi d
1a duong thang ddng thoi tiép xic voi hai mit cau trén, cat doan thang ndi tim hai mat ciu va
cach gbc toa dd O mot khoang 16n nhit. Néu u = (a; 1, b) 1a mot vecto chi phuong cua d thi

téng S =2a+3b bang bao nhiéu?

A . S=0 B.S=4 C.S=2 D.S=1
Loi giai

Chon C

(S;) cotam 1,(3; 2; 2), bankinh R, =2. (S,) cotam 1,(L; 0;1), ban kinh R, =1.

Taco: I1,=3=R +R,,dod6 (S,) va (S,) tiép xtic ngoai véi nhau tai diém A(g % %j

Vi d tiép xtic v6i hai mit ciu, dong thoi cit doan thang ndi hai tim 1,1, nén d phai tiép xitic
voi hai mdt cau tai A =d L 1,1,. Matkhac d =d(O; d)<OA =d,,, =OA khi d L OA.
Khi do, d c6 mot vecto chi phuong Ia | 1,1,, OA |=(6; -3, ~6) =u=(-21 2).Vay S=2.
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