11, Session: Lines aund Planes in S;pﬂca

Motation : [R Aemotes the set of real numbers,

/
€  means " be,LoMj: te ‘!

| Parametric _equatcious for a line

Let P = (Ka)ya, 2,) be a /Dm\wt and V= (a,b,c)#+28 a
vector in 3D -Space . We want to foud a deseription
ot the lime L through P, and paratllet to V.
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For any  pocnt P=(x,y,2) v ID-space ,we have :

P e L <>
PP = f\_;) for some telR N
575—5760: + , Tor some telR <=

73=573,+t7/’, for some +telR >
(x,9,2) = (x0,9,,2,)+ tla,b)c) , tor some tek .

Parametric eiuatc‘om tor the (ine L

)

(y,2) = Cxp oy, 2)+ t(a)b,c) , teR

(¢ s called
the Pa,m,meter)

=2 =7

Parametric e?mmfc‘zms For L
|

X= X, + at y:yp-}—bt, 2= 2,+ ¢t

Ex txgye) - Q1,30 4t (d4,0,2), teR

EZ-l:me, l‘:hrou,jh Po"" (I,3,~I) fﬂbfﬂ'llé(, ty v=('10I2.).. @



Ex. Eimd « paramé;tm‘c/ e@ua;(:g‘au tor the LlLiue fhmajh

‘:A=(z,z,2) ank B= (2,-1,8),
AT
| 2

Direction vector :
v - AB = B-A= (3,-1,3) - (1,2,2)= (2,-3,1)

%Po[ht on the (lue P, = A="(1,2,2).
éParametn‘c, eg,bwcb fon

‘; (x,9,2)= (1,2,2)+ £ (2,-3, 1) ,¢telR
iAmother pomz‘bc‘lt‘i‘] \

V= 2:(2,-3,0) = (4,-¢,2)

}Oo = B = (3‘/-(/3>

;P&Lm.metrc'c e@ua,‘bc‘mn
(x,y,2) = (3,-,3)+2(4%,-¢,2) , teR

? The Par«metrc‘c eguation ot a Lline s hot unigne
TIntersection of lines (n 3D- space

LI (x1712)= (X,)j,)2,3+ t(a,,b,¢) ,teR
Ly, t (x,9,2)= (x,_/%,_)zz)-)— s(azjkz_)cz) ) JelR

Note that L, and L, are parallel ot and only ¢
for Some kR EJR,

(Q,) b,)c,) = l’a (QZ}LZ,/ Cz)

¥ [, and Ly are not paratlel they are edlther
.Zntersecﬁc‘m7 or anintar:cctt\nj (skew Llines ):
Ly

Int&r&ec‘l‘;c\wj Skew Lines



' Procedunre :
(1) Solve the Sy{fﬂm

]

|
Xitat = X, ya, S
|

'.y,-rb,'l;: Hz"’bzs

which also satcs 'Fﬂ

(2) I there s a solution for s and t

2, +6t=2,+6,8

thewr ome has a lou‘ut ot ‘wtersection,

Symmetric eguations for a line
{ vy

;Iﬁt a,b and ¢ are horizero , wWe Can elitminate the

?ﬂmmeter th the parametric eguations;
X=X, +at Y= y,,+lat

X —Xp
a

=_2L__‘7_

z -

Z,

—

2=2,+ct &
=t

Sjmmﬁ;ﬁrcc eq,ua,tcahs -For the Line:

X—Xo _ 5 30 2 - %0
a - b - P>
Planes in 3D - space
2}\
n
A" '
/ it
X
Pe P <&
— b 4
he PP =0 <>

Let P be the /3(4,!16

-n’:%ram:?lq P = (%0, Yo, 20)
Wieth hnormal
N o= Ca,,é}c)#‘-g.

vecter

For Q,Mj Polfht P‘(X/WZ')

we have

(a,b, e (X=X, , Y-y, , 2-2,) =0 <>

o (x=x)+ by —yo) +clz-2,)

;:Eq,um‘:c‘an‘v-ﬁaar the plane P

=0,

! m(x-X,,\i'b(j-yo\-i-c(Z-'Z,)



_E_x_ The plane through P,=(-1,5,2) with normal

\vector no= (1,-3,2) has equation

| o (x=C+ (<8)(y-5)+ 2+ (z-2)=0 &
Xx-23y+2z = -(2

—J

Y Theorem : Every eguation of the form

| ax +hbyt cz = o

‘whevre a0, bso or c#o , (s an eefuauh‘am +tor a
f;&m& with normal vector (a,b,c).

| Proot : Tt for tustamce C#o , we have

| 0(,)(-4—59-(—0& = & ax+by+c(2— %):07
inﬂ[Clﬂ is the eguation for the plane through (0,0, %) with

' hormal vector (a_/b) c).

9. e.d.

‘Ahj(es between P lanes

K plane with normal vector +7,

i
R flﬁwe with norma( vector v % /

& anjle between n and wm .,

( Seem From the Sc‘dc)

* I+ 6=0 or B =17, then P avd @ are 7:)&1"&“6(.
o T+ 6+#0 aud 6+ 7 | then the a.mg[e between P aud @

LS elther © or m -0 , whichever is an acate angle

( aud +the fla“e! Chterscect th a Lline ),

_E‘_)S_ P 2x+3j-—2=-—3
| CQ s b 4—59 +2 =
Then we have normal vectory ho=(2, 3, -1) ) ™ =U+,5)().

®



i ﬁo)‘ﬂ?\ _ 24 +3-5+ (=) | o .22
Ccs®) = gmpam T V22 e+ ez Vezestez  VEEUEZ
&~ 214,83° acute Ok, so0 the Mﬁle, between

P oavd @ s 24%,83F°




