
 
Vectines

Vectors in 1123

a
Just like in 1122 we can represent a vector q
geometrically by an arrow from the origin to the point
a b c za

c
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The length of a vector J is written 11Th

theorem let J Ff be a vector

D 11TH iffy
2 5 8 if and only if 181 8

3 HaiklatHill for scalars a

4 J W if and only if they have the same direction and
length

Ex If 8 112 then 11TH FEF TT 3



Note air has the same direction as J if a 0 and
the opposite direction if aco

So for Jtf puff J has length ftp.t and points
in the same direction as J called a unit vector

If A and B are two points in 1123 the vector from
A to B is denoted ABT

If A x y Z and B Xz Yz 2a then

X A
ATAB LI I ae

AT

i e its coordinates are the oneswhen it's positioned at the

origin

Parallelogtaw In the parallelogram determinedby
T and I the vector Ftw is the diagonal
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For points A B and C we can write this as

AB BI AT C
a w

Ao Bo so AI AT3 Bc

B i e the vector from the
his tip of AB to the tip of AIA

Ex If P 1 1,2 and R 3 0,4 then The

vector PTR is and the distance from P fo R is

Tt 3

Them Two nonzero vectors are parallel if and only if one is
a scalarmultiple of the other

Ex If D 2 1,4 Q 3 1,3 A 0 2,1 B G 3,0 are

150 and AT parallel The corresponding vectors are

FEED ft and II f respectively which are not

scalar multiples of each other and thus not parallel

Lines

let L be a line in 1123 or 1122 I is a direction vector

for L if it is parallel to the line



eg if P Q are distinct points in L then PJ is a

direction vector for L

Note There are

infinitely many9 Potd possible direction vectors
for a given time and

K F d they are allscalar multiples
of eachother

If o yo Zo is a point on L and Po Fz
o

Then we can describe any point on L by fo plus a
scalar multiple of a direction vector i.e pit td

Vectorequation of a linenm

If d to is a direction vector for a line and Do is a point
on the line then a vector equation for the line is

D pot td t a scalar or

Etl ttE
P 9
Po d

Note that choosing a different direction vector and point Foo
on the line gives a different butequivalent description ofthe



line

Ex let L be the line through points 3,0 1 and

1,2 D

A direction vector for L is d µ
so an equation for L is

F f tff
We can find Points on the line by setting t to different
scalars So e.g if t Iz

F Et t.FI III III
Is the point 9 6 f on L

We need to see if we can find a t so that

III Htt
ffg t Ia which holds if b 3

So the point is on L



Another way to describe L is by breaking it up into coordinates

That is

III Htt
x 3 t 2 t
y zt called parametric equations for L
z I 2T

Ex Do the lines

f I tf1 and f f tsf
intersect

If I lies on both lines then

t.it IItEI ti ssl
i e

3 t 2 t I 2 t 2

2 t 2ts D 2t s 2
I 2T I t3s 2T35 2

l tH tiH i t



t I s O

So the lines do intersect and the point of intersection
is µ

Ex If y m x t b is a line in IR what is a vector

equation for it

First we find two points on it 0 b and 1 Mtb

set d limits b th
m

and Bo Ob b g

go to
dThen we get

D tf'm

Parametric equations are

x t
y b t m t

Ex The line y 2 5 can be written as

x t
f og t t or as

y 2ft 5

We could also choose a different direction vector say f
and a different Bo say b



Then we get a different description of the line

F b t t

Preach.ae ms 4.1 lbf 3 4cal Fbc 8 Tae Ioa 19
22 bdf 24C


