
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

CH 12 2

Vectors

A vector is a quantitythathasboth amagnitudeand
direction representedby an arrow denotedby a boldface
letter V or an arrow over a letter T shas initialpoint
A thetaill andterminalpoint B thetip

T AB a B

A

+966500040660



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Components of a vector

Each vectorhas components that are denoted asfollows

a b in R

a b c in R

Don'tconfuse itwiththenotationof a point la b c

Now saythere were points A x yo zo and
B x y z where

X a t Xo y b t yo z C zo

y

Bfi yi z

A xoyo zo

x

z

Asmentionedpreviously a vectorhas aterminalpoint
and an initialpoint In our case let A be the initial
point and B betheterminal

y

Bly yi z

I a b c
A xoyo zo

x

z



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Todeterminethe componentsof T

a x Xo b y yo C 2 z

T x Xo y yo 2 2

By the same logic if a vector's tail is theorigin
pointthen

y

Bly yi z

I a b c

A10.0.01 x

z

a x O b y O C 2 0

a x b y C z

I x Yi 2



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Magnitudeof a vector

Lettherebe a vector T with tail Poand tip R
where

I a b c Po Xo yo zo P Xi yi z

1
P

I
Po

z X

To compute the lengthof i weneedtofigureout
thedistancefromPo to P

Pop I Ix xd t ly yo t 12 2.1

Recallthat

a x Xo b y yo C 2 Zo

T x Xo y Yo 2 Zo

a b c

Therefore

Note thelengthof a
ppl al t b t letvectorisdenotedbyeither

lil or 11811



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Summing vectors

Let therebetwovectors T and a where I tip is
at the tail of I

I a b c I c d e f s

J
t

y

The sumof T and i wouldresult in avector thatbegins
fromthetail of T andends at thetipof I

J I

T t t t

t t t c a t d b t e c tf



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Subtracting vectors

Let therebetwovectors t and a where t tip is
at the tail of I

I a b c I c d e f s

t
I

Thenvector subtractingvector t from a would
bethe same as summing J and t

T t A I fl

y

a
t t



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Multiplyingvectorsbyscalar

Let k be a scalar and t a vector Then T
iscalled a scalarmultiplication

KT k c a b c s cka kb kc s

If k 0 then

I
t

It

If Kao then

y

t

If K O then

y O J



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Properties ofvectors

1 it I it t 2 ft Alt W I Itt

3 I O J 4 I I T O

5 k lit at KitKat 6 f Kt g kit go

7 k g it k.li.gl 8 IF J



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Standard basisrectors

Thevectors I j and É are called thestandardbasis
vectors andpoint in thedirections of the positive x y and z axis

I c 1 O O I co I O I cO O I s

y

j
i

s E x

z

Thesestandardvectorsallow us to rewrite vectors

I a b c ai t b j t Ck



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Unit vectors

A unitvector is a vectorwith a length of 1

Any vector becomes a unit vector if it isdividedby its own length

I f T


