











































































































10 2 Introduction to Vectors

Informalidea A vector is a mathematical

object that encodes both magnitude and direction

for example relative position velocity force

Definition A vector is a directed linesegment

between two points P and Q these points

might be in IR or IR or 112

7

1
vectorPQ points from P to Q

We typically express vectors in componentform

Eatsdemtetea.fa.to
or carbics

Example Pl.tv 1,27 w̅ 3,47
w̅

at
I w̅at

I 1

Since vectors only encode magnitude and direction

we can plot them with base points other than origin














































































































Example Let P 3,2 Q 10,1 R 1 21 5 4 3

Plot PQ and RS write them in component form and

find their magnitudes ie lengths

if
PQ o 3 1 27 4 3 1

RS 4 111 3 213 3 17

They're the same vector

Magnitude 11Fall VoIp

Properties

If P a b and Q ad PQ c a d b

If v ua then I ill VittT

Two vectors are equal if they have the same

magnitude and direction
w̅

ñ w̅














































































































Some basic algebra of vectors

Let J v va w̅ W W 7

Their sums is the vector V w̅ V Wi Vatwa

geometric intuition

Ii

To plot I w̅ slide w̅ so its base is at

the tip of J Then w̅ will connect

the base of to the tip of w̅

Remark w̅ is like describing a walkingroute firstwalk

along fromthere walkalong in

Let celR The scalproduct of c and w̅

the vector CJ CV cuz

geometric intuition

CT is a stretched or compensed version of

t t e

ZE T E














































































































Importantideas

I and I are parallel if there is
a scalar c such that CP

I cell lol Hell

since a

are
Ic Hill

A unitector is a vector of length 1

Given a vector w̅ there are two unit

vectors parallel to J

Heat and Epi
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E
w̅ 2,1 4 1 47

3 57

w̅ a is

E E 7
1 47 ta

Fate



Problem Let P 4,3 Q 115

Find PQ and P in component form

Suppose D PR and 10,37 What is R

Are PR and EQ parallel

PQ 1 4,5 3

5 2

QP PQ 25 2

R x y and

10 3 PR x 4 y 3

so x 14 y 6 and R 14,6

If PR and TQ are parallel then

there is a scalar so that

PR PQ

10 3 c 5 2

5L 2C

But this is not possible since 5C 10

Means C 2 but 3 20 26 2 4

is not valid


