§12.5 Equations of Lines and Planes

* Equation of lines : Given A and B, find the equation of the line AB.

C(x,y,z)
B(x;.¥7.27)
A(xl:ylazl)

AB.=<X, = X,Y, = Y¥,,Z, =2, >, AC =< X=X, Y—VY,,Z2—2Z, >
=<a,b,c>

AB//AC = 3t e R s.t. AC =tAB.

(i). Parametric equation

X=X, +t(x, — %)

YZY1+t(y2_y1) , teR
z2=12,+t(z,-2,)

(if). Symmetric equation

XZh YN 274 apc#0

a b c

y_yl:Z_zl)

(Ifa=0,bc#0= x=X,,
b C

Remark :

<a,b,c >is called the direction of the line AB.
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* Equation of the plane :
Given the normal direction of the plane <a, b, ¢ >
and a point ( Xo, Yo, Zo ) on the plane.

(a,b,c)
= the equation of the plane :
i (ab,c)-(x=Xp, Y= Y5,2-2,)=0
i.  ax+by+cz=ax,+by,+cz,(=d)
Example 1 :
Line L though (2,4,-3), (3,-1,1). Find the distance between L and (0,0,0).
A(0,0,0)
- L
B(2,4,-3) D C(3,-1,1)
Solution :

BA=(-2,-4,3)and BC =(1-5,-4)
Vector projection of BAon BC.

_BD-| BA-BC BC <1—_5—_4>
BC| | [BC

AD=AB+BD=(24-3)+(<, > 4
77 7

_ (15 23 ~25

7717

The distance = ‘ﬁ‘
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Example 2 :

Find the equation of the plane through (1,3,2), (3,-1,6) and (5,2,0).

Solution :
ZE e E=<2-44>x<4,-1-2>
=<12,20,14 >
=2<6,10,7 >

<610,7>-<x-5y-2,2-0>=0
= 6Xx+10y+7z=50.

Example 3 :
i.  Find the angles between two planesP; : x+y+z=1and
P,: x-2y+3z=1
ii. Let | =P nP,.Find the equation of I.
Solution :
i Tekd = 2 ki
<L11>-<1-23> 2 4
= €0sf = = =
V3414 Jaz 21
= 0= cos‘l—m.
21

L3

=<111>x<1-23>=<5-2,-3>= HLLAY A °

X+y+z=1

= =>letz=0=y=
X—-2y+3z=1

x=l_y _z
5 -2 -3

0, x =1.
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Example 4 :
Find the distance between two parallel planes 10x + 2y — 2z =5 and
SXx+y-z=1

Solution :

B(x():.))o’zo)

/

P:ax+by+cz=d

BC = |Scalar projection of BAon %‘

BA-BC
BC

axo+by0+czo—d|
=BL3| T 5 2 FEHE
EA‘:()(1_)(0’ Vi = Yor 2o = Z,), ﬁ:(a,b,c))

Now,letx:O,y:g,z:O.

Example 5 :
Find the distance between two skew lines

Xx=1+t X=2s
l,:sy=-2+3t, teR, I,:3y=3+s , seR.
z=4-t z=-3+4s

Solution :
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N

h~__

\

Find P //P,andl €PR,l, eP,.

= The normal lineof P,and P, n L1,1,.
=>n=<131>x<114>=<11.-3.-2>
Find the distance between P, and P,.

= d(llvlz) = d(P1! Pz)-
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