
Vectors in the plane can be described by

1) length r = Iil

2) angle O relative to the x-axis
↑signed

unit rector
&

↑= r(cost, sudt
-

= [rcost, ~sint)

(v)=10km/h

e i = v
,
m + r

u = 10cs4007. 7 (km/h)

Ve = 10 sa 40 = 6
.4 knoll

i = 7.075+ 6
:45 km/h



When multiple forces act on an object,

The net force is the rector sum of the forces
,

.
W ↓
Total face W + F +E

Static equilibrar : no acceleration, net force is zero.

= -1505 , E = -Er F2 = /El
,
unknow

F = Fcos42n + Esin 420+

+Fr 42-E) + (Esc42:- 190) 5
un

O O



E = 130/sin 420 = 224lb

=F2/cs420
= 301 . 7 eb

#se
W

On homework : given F
,

0=?, Al=?

· F + +T = 0 !

Two equations,

ki two unknowns (10)
↳ (0

. 11)
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.
3 The Dot Product

Def : = <91
, % , a)

5 = [bibz
, bg]

:05 = ab, + abz + agb3

Multiply two rectors
,
get a scalor.

This depends on having picked coordinates.

But :. = a+ an +ap = lat?

This depends only on the legth scale.

la-51= lat - = . 5 - 5 .2 + 1512

5 = & [lak+ 1512- 150512]
it depends only on the length scale.



Law of cosines : -86
E

a

2 abcost = a + b2- c

5 = 1)15/ cos O 04
↑
0= 0, done· G = i
, easy

b

5. j = 1 . 0 + 0 . 1 + 0 . 0 = 0

J .k = 0 . 0 + 1.0 + 0 . 1 = 0

2 5 = 0 . 1 + 0 . 0 + 1.0 = 0

cost = 0 in each case

=> 0 = 1 =>
#
, perp



Fundamental Property of Dot Product :

= lat

: : 5 = 0 iff t J

-
5.5 > 0 : cosO> 0, acute

5 : 510 : cost <0
,

obtuse

-te in radis between



a = (1, 2, 3)

- = ( - 1, 2,17
25= - 1 +4+ 3 = 6

cost=
t

(15) lak= 1 +4+ 9= 14

151= 1 +4+ 1 = 6

cost

= =5

0 = anacos(14)
= 0 . 857 rad

= 49. 18


