
Dot Products + Physics

↓
constant

If a force F is applied to a body

that moves from P to Q

then the body gains/loses energy.

This change is the work done on the body.

work is a dange in energy a scalar

work= E. ftlb also

h
↳ m

i

kg -
N

unitof

eenesy

[work] = kg m2/ = J
,
5



"To
Sum

T
Work done

Fo = 52 m

E = 1000 (cos35 + sin355) ~

F . = 5000 cosss = 4095 .76 J
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P ⑳
x10kg P (Im

,
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↓ 98N
↓ Q(4m

, 7 m)

Q = (3, 47

F = <0, -98)

F. = = 3925

Gravity robs it of 1005 ofmesy to

more fam P to Q.



Orthogonal Projection

#
-

&-300

Question: How much of T is parallel to

the lase beam ? We care, because show

forces matter at the holts.

↑ h
We can
write

-
as a sum of

e pieces paralle
to and perp to to



(Orthogonal) Projection

u
& projection of a along t

sum

↓(write a a green + ↓ to b)

a = c5 + & + 5

a : 5 = c 151

ce proj

=

-proje



e
.g.i = [ 1 ,27 · M

b = (- 1
, 47

pr
5 .5 = 1 . () + 2. 4 = 7

11= 1 + 16 = 17

proj = (14) = -E,)
= (0 .41

,
1 . 647

d = - projy a

= (1 , z)- (0 .41, 1 , 64]

= 10 . 59
,
0

.357



Rules :

i. = E.

n . ( + w) = it + a

+)= (2). + u . (k)



Cross Product

a = (a
,,az)az)

5 = (by b2,
bz]

ax5 First how to compute.

Then what it is geometrically
Then application ,

Then , maybe, determinants

Result is aNectar.

1

jk x5 = (azbz - agbz)

a ansa (abz - azb ,),]

+ (a , bz - ab
,)

a

a a



What a mess ! What could this be good for...

Some properties

(azag -azan) - (a ,az
-aza)

1) xa = = etc....

2) ax5 = -5xa abs-uzbz etc.

Canticommutative) baz-byaz 7

3) a . (a x5) = 0 ( !)

an (aubs-) - an -abi) +a)

4) 5 · (ax5) = 0

5 . (a x5) = - 5(5xa)
=

- 0 = 0



Whos ! Whatever this cross product thing is

it is perpadicular to both and t !

--> It points somewhere
&Y 5

E

&I along this line !

a) How long? ↑
->
I -1

b) which side? ]~
25-

1 100 o +05 + 1
Xj= k 8 I O

↑ x =
exercise Result is always

Ex = j
night handed7
always

,

truel



↳
E

ax5 along here. How much?

J = 115//cost +115/sin]
5
-

a = Hall
↑O
->

T

axt= 1121)1151 sin

↑
unit

(0201180%

11 x51) = 11 all 11511 sin
OLSMO /

W


