
I = ( Js, -2, 4) unit vector

Task : find aTeÉfÉ% pointy in the same

direction as E

11TH? Cost + C-42+42

= 5 + 4 +16

= 25
F- § Lrs, -2,4>

kill = 5
= ( Es , -25

, %)
Divide it by its length

. ñ=µ¥g



Comm unit vectors 5 = < 1,90> ( 5=41,0>
5=40,60> 5--40,1> )
↑< = 4991>

standard basis vectors
.

8

& = ( 9µg Az , Az >

= a ,T 1- azJ task

&Étt:-
• velocity ④ s

•%s



• acceleration ④S2

• face kg③/s2 (N)

IF / = 10km/h

s¥Éi=ui+ñ== < V1
,
V2 >

,µ◦ ,
109in 40° 4=10 cos (40927.7

V2 =/ Osu (40926.410 cos400

8=770^+6.45



When multiple forces act on an object
the net force is the vector scene of the forces

.

É = 7005 +500Jlog

EÉ¥
↓ Ég = -9.8 . 100J = -980J N

T↑→
F- = É + 1% I

= 7005+5005 - 9805=700 -480J N



i.mn?;?.....#1) ef : a- = ( ai , az, a} >

a- • b- = a
,
bit aabz 1- as bag
-

number ( scalar)



& • & = a
,
• d

,
t Az - Az + Ag

-

Ag

= a? + ai + af

= Italie

11 a--8112=6--5 ) - (a- -5)

=
a-ia-a.b-b.ci +5.5

= E. 8 -22.5 +5. B

= Hatt -2 a-I +118112

zoi.b-lla-lfi-llbTF-lla-b.IT



b
a

Z ab cos ⊖ = a2 tbh - c-

a- • to = 11 a- 11 11511 cos ⊖

↑ ◦ ≤ ⊖ ≤ it

¥7 1¥:*



t± ( 1. 7,97

L-2
, 1,37

a. j=

""

E- 4. o.o>

↑ = 491,0>
r

11TH 11TH cos0 a- • 5=0 if and only it

a- and 5 are perpendicularg.I = 0

If = 12--11,412 Ñ→



Fundamental Property of Dot Product

a- . J = 0 iff a- 1- b-

Secondary Property
a- • a- = 11 a- IF



a- • I > 0 kill 11511 cos 0-20

⇒ cos⊖ > 0↓

"ʰʰᵗʰ≤"ᵈ£""[a- . b- < 0 ⇒ angle is obtuse

E. 8 = 0 ⇒ right angle

a- = 41,2 , 3) Task : compute the angle
between a- and 8

.b-= L-1,2, I >



a- • b- = Hoi Il 11511 cos ⊖

Hill? 17-27-5--14
115112=6c.so = Éi¥-y
a-Ñ = 1. $- 1) +22+3 . I

= - I + 41-3

= 6

cos ◦ =

a.br#--JE0---arccos(fF+)-- 49
.
/
°



D. d- Products and Physics

If a constant force F- is applied to a body

that moves from P to Q

then the body gains / loses enesy
This chase as the woke done on the body.
Work is a change in energy , go is a scalar

work = F- •PIP
"

↑ F-
↑ F-↑TQ

enemy ,
joules
[
N •

p
kg mys

kg my



log

1000N ↑↑→
I¥_→•

POT = 55Task: compute the work done
.

É = 1000 cos35°F + 1000 sin 350J

work : É • POT = 5000 cos 35° I. The
-819€



= 4095J


