

























A o XoYo Zo is a fixed point on L

P x y Z some point on L
PolXoYo Zo lanyl

p.ttdPix.y z to is the position vector of Po

Tp re OT
L line p position vector of PL

parallel to L Then F

all F t F R ET
vector equation of L

Let P a b c then in components
x y Z Xotta yottb zottes

Xotta parametric equationstelR
parameter y Yottb of the line L throughpoint PolxoYo Zo

z zotte andparallel to the vector T.ca b is



on to
t o

A PolXoYo Zo

to
Ooo Tt

2

Find an eg For
the line parallel

to Ct 2,37 through Po 1 0 1

ñ ñ to F I i zj 3k 4 4 ztj 3t 1 F
vector eg

or 1 t y zt 2 1 37
param eg

Find twopoints on L other then Po 1 1 12,2 2

t 1 10 2 4



A Vector and parametric equations of L

are NOT unique let
e
g

we could take Polz 2,2 X z t y 2 21 2 2 37
same lineI anotherpoint on L

or could take 42,4 67 as a direction vector
at y ut 2 1 Gt

same line

Components of a b c are called direction numbers of L

Rk Any triple proportional to a b c

can be used

Eliminate the parameter t from parametric equations
t t Y 1 t.tt

t 1 sit Zee
symmetric equations

of L



Q what if one of a b or C is 0

E If 9 0 then

X Xo Y
g ZET

this means that I lies

Y in the verticalplane x xo
2 0 L

EI A 1 0,2 B 2 3,4 a J AB 1 3,27
a Find param sym eg of the Po A 1 t

line L through A B Yz at
param.es

b where does L intersect xyplane E sym eg

b xyplane 2 0 from 1 y 3 0

2 intersection point 10 3,0



Line through Po XoYo Zo Pn X Y Zn

has direction numbers Xr Xo Yr Yo 21 Zo

sym.eq.IE Yjfy E z

EI line segment from A 1,0 2 to B 2 3,4 is given by
ett
y
3t Z z zt with o t

or by the corresponding vector equation
ritt Lett 31,2 2 7 with ostel

In general line segment from to is given by
F ri to k t trt with octet



Ee l x ltt 4 2 34 2 4 t show that this two lines are skew

Le X 25 4 3 5 2 3 45 e they do not intersect and are

notparallel not lie in the

same plane
1 dir vectors

V1 1 3 17

Ve ez e as

notparallel
In L not parallel

2 look for an intersection point need t s such that

111 1 7 25 111 2121 5 51 6 t

121 2 37 3 5 111 1 51 25 5 85

131 4 1 3 45 check 131 4 3 32
1

equations 11,12 3 are incompatible no intersection
So La La are skew


