




Vectors – Notes
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I. The Dot Product
, 
[image: image1.wmf]uv

×

rr








         y     

Let 
[image: image2.wmf](

)

(

)

123123

,, and ,,

uuuuvvvv

==

rr






    
[image: image3.wmf]u

r

        
[image: image4.wmf]uv

-

rr


[image: image63.wmf]a


Def/ The difference vector 
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It is also important to have a 'picture' in your mind 


        x


and especially note the direction of the difference vector.

Def/ 
[image: image8.wmf]112233

uvuvuvuv

×º×+×+×

rr

  (The dot product of 2 vectors is a scalar.)


Thm/ Finding the angle between two vectors:
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  where 
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 is the angle between the two vectors 

  and 
[image: image11.wmf]u

r

 = 
[image: image12.wmf]222

123

uuu

++

 represents the norm or length of the vector, 
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Proof:  From the Law of Cosines (using the lengths in the triangle shown above),
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Now a whole bunch of stuff cancels, leaving us with…
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u1v1 + u2v2 + u3v3 = 
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, hence 
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Def/ Nonzero vectors, 
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, are orthogonal (perpendicular) iff 
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Def/ Nonzero vectors, 
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, are collinear (parallel) iff 
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ex/ Consider 
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Note the proportionality of the coordinates.


Properties of the Dot Product  (Prove as exercises)

(1) 
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 Commutativity


(2) 
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 Scalar Associativity
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 Dot Product distributes over vector addition
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p. 2
Direction Angles in 
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    (A bonus topic thrown in free of charge!)
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 Okay, how or why are 3 angles needed for 3-dimensional direction?
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and 
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Hence, any vector can be made into a unit vector by: 
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II. The Cross Product Vector , 
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  (A perpendicular vector, not a scalar.)
Def/ 
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 is perpendicular to both 
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Be careful, 
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 points the other way!

The length of the cross product vector equal


the area of the parallelogram shown here.
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                  WHAT'S THE 'RIGHT-HAND RULE'?
Properties of Cross Product Vectors
(1) 
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 no commutativity

(2) 
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 Scalar Associativity

(3) 
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 Cross Product distributes over vector addition.
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