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Dot Product

The dot product (scalar product) of v = <ai,az,a3>and W= <b1,bsbs>is defined asV-w = aib + azby + asbs.
Note: The dot productresultsina scalar.
InR% <a,b>*<c,d>=ac+ bd

Example 1:
<2,4>-<3,-1> = (2)(3) + (4)(-1)
=6-4=2

Example 2:
(i+2j-3k)s (4i- 5k) =4 + 0 +15 = 19

Properties of Dot Product
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x-o =3l

2. Distributive . - - s
S (btc )= ab*oeC
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Theorem

25 \3\\5[ CosO

Where 6 isthe angle betweenthe vectorsgandB\
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Example: Tf "(:L{/ B (L 4 a,\%\c botern Hhem 1S 1%/ find &b .
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*Need toknow trig functions of O, 1%’1}3/ /b .
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s <Z_,Z,’I> and i <SI"%IZ>

Example: Find the angle between
OTl: = o - ((7 -2= Z

B 15 = {Zs+q +q = 1%

cosB = _Z_
3438
o= 3.7
Corollary

a andb are orthogonal (perpendicular) if and only if theirdot productis 0.

21lb <= =T

cos = 0O

—
*NOTE O is defined to be orthogonal to everything.

Lets considery=cos 0

For E<@
> <TI_A\———_7 obtuse L
*
5

Example:Showthat7= 2i + 2j-kand W =5i - 4j +2k are orthogonal.

VR T lO-g_Z:O So 1t 15 af-rlr\ugor\a/(

Direction Angles
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The directionanglesa, 8,y of vectorv are the anglesilzmakes with the positive x,y, and z axis (ie te angle
betweenvandl,j,k)

Direction cosines

V=<aj,azaz> N
cos(a)= V\/ «{
—

|5

cos(B)= Qg
7|
cosly)= &,

|71

Something we can do with direction cosines:

3 > o
Z 2.[.,-0 = , VV"’I
cos?(a) +cos?(B) + cos?(y) = a?’ O\z = i (6\14’0\2 3> NT
L 42 A (]2 v
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Gl 0y, ay> = <10l cos™ [7lcosB, [ilcos Y >
\, J

\

| v 1 <cos ®, cos B CosYD

\<v

= Ccos®, cog B €S T

r~ Ui+ vecetol

Projections

The projectionofbontoa s projuf =

3= I\ﬁ\:‘g[ cos B
e

1z |

oL

- COMP 3

Y
Need to multiply by unitvectorindirection of a
>

N\
_ Y
projoib - O\'b =

Qa
N

Work

Inphysicsitis Fd (force x distance)
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Suppose aconstantforce isa vectorF =PR pointinginanotherdirection
- o
v ®)
.'
P Q

s O

—
TheforceinthedirectionofBis IF{C"
>

W= lEIcUSQ(S(—’ P-S
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