1.4 L:‘ng,s an of P‘aaes ‘n

Space

Any line L is dedermingo
la», a fw?n‘f. J'T, ww L and a
vector ¥ thet is parallel
ta L. Then L

i R = ﬁo + 47

Thig IS tLthe vecter equation
of |

"—\.—-'



wsf

£ 72 Cxe Ly, . 2,,)

and »nilis = (xm,vw, ztﬂ)
| = %, VY, Z)
and if v = <°:l°'c>' then



<7(’ ' 2> = <X,‘y, 2«}
+t<a, b, ar

or

X= «
vtat, y:y,+ b'l, 2:2 +ct
& .

This S called +he

P"‘-N\Ql"i( equal‘;aa of L.



Find the VQC"(H’ equa{'i‘on

¢ nd Paramelric equatians

of ihe |line L {:krouah (2'1}-1}

that iy parn“el teo <': ¢, ">
Se{ f.;‘.‘ (2' l"") aw o

v = {4..2.%)

ok

noe {an, ) + 1{1.2,3)

(vector equaf"w' r )



Gnd

Xz 24+¢ vy l+2¢  Z: -0+ 34

¢ par&mg{r ' e eﬁuc‘h“h‘}

Another WGy o'f de:cribinj

L s $0 elimirnale 1the parane*"
£ :
3olvin, for £ i» all 3

paranklrtc equv ations,



e —" =z i 2"20’
o e &

Since afl eclus'kion.s are équal,

we gei
o= Ko o Y- Yo z.. zb
B 'y -

These are colled the

Symm etric gquations of L

e
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Ex Fine the vectior e«ioa{-icmf

H'e pnra m¢£ra‘c équa%iaa.r and

'”'f J‘{Mhe‘f'ra’c eqvaf,fovu Of
the line | ihat passes
-,',)lrov’h (z, 3 -l) ard (,‘ ,'2)

<|‘.l' 2}-— {2,3,"‘)

V o= {2, 3)

-3
v



Alse, sed 71"0: <2 3 -—1}

PO |
N = <2‘ 3 -l}+’c(-—r,«2 3)

vec. &gn.

Xz 2-
(v) 2-t y= 3-2t , z:-143%

par.ec,m
X-2
i - Z.:}- - Z4!
-9 3
3



' 9
X. At what pa‘.n* does the

abave line | (in (V) pass

‘l:lr\rough 1he plnne X-Y 4+ 22 =1

We substitute in the
of

parametric equations

Ll inte the equation of the

plane .
(2-¢)- (3-21) + 2(-1434)= 1

o (2-3-2) +7t= 1 17 ":';



[0

oint iJ 12.'.2,_-?:>
r""{?’?)? .

Two lines L. and L2

are skew f Lthey are

B s i

not parallel ana don't
intersect. Show that
L. ps: Xz 2"'t' Y-.- lﬂze. ?g’.‘-;*

Lat X2 3-4 - 4-4¢  zegp9¢



(

Are Skew:

F‘VJ'L’ H\e direciion vee tors
<1,o2, 3) ans (v, =1, 2

ave nat paralfel.

We write Lz as

X2 h=5, Yru-ys | Zzi42s

A posn‘t of interseclion
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3-8 = 244 E,
Y-ys = 1-2¢ E;
I+25 = 343¢ E3

Now eliminate t in

2€, + €5 ¢ 2(3-5) + (4-us)= §
or [0 -6S =5

ar S’i
&



13
NOW ehmihaif 'k e 23’53

3E, + €y Y(y-usy+ 20428f= 9
or 14 - §5 = 9
o AT %

. Lines don'd intercect.

Lineg avre Skew



L
Plane.s

A plan.t 6) 1§ defrrmined
,)\/ @ PO“‘" ﬁo in 1he r’&uf
éna & normg! vecfor ::that

i orihojonal rperpehd{ou)ar}
to . 15 i s any poeint

ir @ , 1hen ﬁ-ﬁ, lies in e,



/5
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wcd
ov n' n = I\'ﬂg,

lr\old.s "’artver'v JU inm 67

This is collea the

Vecior aguotion »f the ple
n¢

If h- <0,|o,c}
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and n = (:(, Y, 2) and

el

/2,, d <x0, Vo, z‘) ;
then (%) hecones

(o.b,e) %o, y-yo , 2-2.)
= &

or 0 (x-x,) + b (y-y,) 4 ¢(3-2,)=0

T his s calleg the scalar ¢7uaiicn
e ——————
of &
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Ex. Find an equation of

the plane 9 fl\rbvsln the poind

(1, u,z) wilh npormal vectar

S RCIRY
n: <'5' 2, 5’) a The scolar e9n is

3(x-1) 4 2 (y-y) 4 5(z2-2y= O

o X+ 2Y + 52 3,5 410

or Jxe+ay+ 52 = 21



T"li.;

Called

last equatian s

@ I‘."eﬂf 4’1114{:‘&;0 of 67

19
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Ex. Find ihe linear

Qquation of +he plane @

that
Al paSseg 'U)ruvah ‘P(:‘z'.z}

R€2, 1 1) and R(. 1 y)

Note thad 176 = {21, =2, |- ("2)}

- <1,~"l, ’5} 13 in (P
2 /



o
7k
. |
Hence Q= b © -3
6] | (A

*(-6-3)1-(6-013 + (1-adk

o

3 =t 7
- u-?. —'55 +k .I-SJ-

to €.



2%

'Thve VCC‘kor eciva,f:,,” 'S
ne[R-2,) o
"Qfx-lj"éfy-’lj*(‘i«}?}‘-'o

o =L -6Y + 2 :G-17 -1 :-23
M



