3. Mind Map: Dot Product of 2 Vectors

Scalar x Vector =————————
Types of Products -<
Vector x Vector =———
Definition: s 3 . b = |al|blcos(8)
= Dot Product
1. a-b=
Dot Alternate Views:

Product

Changes magnitude
— vector result

)

Work = Force = Displacement

(simple multiplication when F & d are
Example —< in the same direction)
F and d at an Angle == Work = F-d-cos(8)

Formula: a- b= AxBx + AyBy + AzBz
(Use:i-i=1;i) =0, etc)

7

Unit Vector Notation

lal x component of b along a
2. a-b=I|bl x component of a alongb
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(Same dinection if-scalan > 0,
opposite if scalan < 0)

Dot Product — scalar result
Cross Product — vector result

F
1. 0 = 0° - maxinum dot product.
2. 0=90° - zerodot product

3. a-b=b- a->ouderdoesn't mattern

>

*  Only honigontal component contributes when force i angled.
* Noworks in ventical dinection if no ventical movement.
* Notice, [ coo(0) i the horigontal component of force that

‘

Problem solving

Method 1: when angle is known
Method 2: when components are known
Jofind 0, wse
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a - b= [af [bf coo(B)
a - b=Axbx + Ayby + Azby
000 = a-b//afft/
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Work Done by a Force: Aligned vs. Angled

Work is easy to caleulate when force and displacement

W:FXd
W=0, since vertical When force ib applied at an angle, only the horigontal
disp. is zero _ component — F-cod(8) — contributes to the work.

[he ventical component, F-0in(D), does no work since
thened no displacement in the vertical direction
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Why Only the Horizontal Component Does Work CUBE

W/zenajmcewapplcedatmangletodwdmecawzod-
,foacecwzbubuteotof/zewo'z/adww
[he force ib nesolved into two components:
Fh = F-coo(B)
Fu=Fain(®)
- does no work (no ventical displacement)

Note: Whether the angle.is © 02 360° - 0, the value of cos()

So, the work done iv: remaing the same. That's why the dot product io unaffected by the
W=Fhxd=F-cos®)d dirnection in which the angle i> measwred.

[his i» precively the dot produuct of the force and

displacement vectorw:

W=F - d=[f]ldfcoo(B)
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