
Section 12.2

Displacement Vectors

/
•

B

/
•

D
ABT

•

a i☐"✓
The displacements from C to D and fun A to B

are the same.

If we translate C to A than D lands

or A .

We identify :

ED = ABT
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Land of vectors
Euclidean space

( displacements)
(points)
-

Displacement vectors have a direction

(mostly) and a length .

/ ABT is just the distance from A to B
.

The zero vector does not have a direction
.



Operations on
vectors :

1) Vector addition

%
↳

ñ+ñ

FB + BE = AT

2) Scalar multiplication : a> 0
,
I -1-0

a ñ is the vector parallel to us
with length a lil



%µ
aco : points in opposite direction

µii.
a.ct-8no.mn/tenwhatais.g

3) Subtraction

ñ- i = it C-E)

← A



Addition is commutative

Thezeoueoto,ssp÷#
Etu = It 8 no matterwhat it is .

Note : the origin of your coordinate systems
Cartesian is arbitrary.



the zero vector ( zero displacement !)

isavayvealth.bg
Once you establish, coordinates, geckos gain

Cartesian displacement
coordinates as well :

p (to, yo, to

Q (4,41/2-1)

POT = (×, - Xo, Yi - Yo, Zi - Zo>
↳ not standard but used in text

It's just the difference in coordinates
.

The geometric vector operations have

very natural algebraic equivalents :



a- = ( a.a. , as>

>

b = ( b , , bz.bz>

a- + Ñ= La ,
+ b, , aztbz , aztb,>

a as = L ca , ,
Caz
, cans>

a- - I = La ,
- be
,
az-bz.az - boo>

Fetish
@ +5) + c- = a-+ ( b- +E)

c( a- + 5) = cast cbi

Cctda = cast dai

cldoi)= @d) a-

a-+0--8 / 18--8



The length of a vector is the

Euclidean length of the displacement

last =

aitaitaic-i.is#i-lcaY=k1laYIoi+b/--laY+lbT
? Nope .

?¥% la-i-ik.la/+lEI
as



Common operation :

Ñ = ( Ts , 2,4>

lot F- 5+4+16=25

lñl=5

E. ñ= 4¥, } , ¥>
r

Itsñ / =/ tsllñkts .s=I

We say tgñ is a unit vector
.

It points parallel to ñ but has cent



length
.

We give names to three unit vectors

that point along the coordinate axes :

I = 41,00>

TEJ = ( o, 1,03

⇐→
I = (0,0, I>

(standard basis vectors)

these depend on your coordinates.

0 is special. É is rots .

I = Lac
,
a
↳

a
3>

= act + az J + azÉ .



Other rectorial quantities

• velocity ( mis) The other pants
are

"

decoration "
• acceleration (5%2)

a
• force ( kg m/sa = N)

ñHN-a a±
G- to time

send t
,
→ to and set an

instantaneous velocity .

All the rules thus far also apply to

these physical variations of displacement cookers.



Components of Physical vectors

/
← I 171=10 km/h

J Ing) 400
i

¥. "
"

"ÉÉ.s*⇒
.

Wil list __ IT / sin (407=6.4

470, ve>0 also

in this case.

T= 7.75 + 6.4J



Forces are especially important

statics: the scam of forces act.ws on a holy
add to zero

.

E.

&•Jo(•€É
10kg 98N = É

I +% + É = 0

÷M ⇒ = cos 13071-121 I

+ sin (30°) / Tel J



I
,
= - cos(so °) /Ti / E

+ sin 150917
,
/ j

F- = - 98 J

E component :

cos 130°) II / - cos 150°) /I / = 0

J component:

sin (300) /TI ) + sin 1500717
, / = 98

til = ÷%÷, til

130°) cosGod + sin Go5f 1-1,7=98



IF / = 98/[ tanczooycoscsoo> + sirlso?]
¥

II. 1=86.1797 . . .

.

1-izl-c.sk#1-I1
cos (307

/ = 63.96 - -
. -

I = - cos 1507151 / Etsuko) / Tipp /

⇐ - 55.3955 + 66.047J

I €-55,3955 +31.98J


