
Dot Product of Two Vectors 

1 2 1 2

1 1 2 2

1 2 3 1 2 3

1 1 2 2 3 3

Let  ,    and  ,

Then:  

Let  , ,    and  , ,

Then:  

: Dot product of two vectors is a scalar quantity.

u u v v

u v u v

u u u v v v

u v u v u v

Note

 

   

 

    

u v

u v

u v

u v  

 

Let  2,3    and  4,5

Then:  2 4 3 5 23

Let  1,2,3    and  4,5,6

Then:  1 4 2 5 3 6 32

: Dot product of two vectors is a scalar quantity.Note

 

     

 

       

u v

u v

u v

u v  

 



1 2 3 1 2 3

1 2 3 1 2 3

1 1 2 2 3 3

1 1 2 2 3 3

1 2 3 1 2 3

Claim: 

Pr oof:

Let  , ,    and  , ,

Then:  , , , ,

                  =  

                   

                    = , , , ,

     

u u u v v v

u u u v v v

u v u v u v

v u v u v u

v v v u u u

  

 

  

    

     



u v v u

u v

u v

              = v u

 

 



     

           

     

2

1 2 3

22 2

1 2 3

2
2 22 2 2 2 2

1 2 3 1 2 3

1 2 3 1 2 3

1 1 2 2 3 3

22 2

1 2 3

Claim: 

Pr oof:

Let  , ,

Note: 

          

Then:  , , , ,

                  =  

                  =  

      

v v v

v v v

v v v v v v

v v v v v v

v v v v v v

v v v

 



  

       
 

  

    

 

v v v

v

v

v

v v

2
              v

 

 

 

 

 

 

 

 

 

 

 

 



Angle Between Two Vectors 
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Claim: Let  be the angle between  and ,  where 0 .
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Let 1,2,3    and  4,6,9

Then  (1)(4) (2)(6) (3)(9) 43
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    0.083654342807899 radian = 4.79304078°
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Definition of Orthogonal:   and  are orthogonal (perpendicular) if  = 0
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Let 1,0,0   and 0,1,0

0 0 0 0

Hence,   and  are orthogonal.

 

    

u v

u v

u v

 

 

 



Vector Addition and Subtraction 

 

 

 

 

 

                            

 

 

 

 

 

 



Projection and Vector Components 
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Claim:  = proj

Proof:
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Example:  Let  = 3,4    and  = 1,7
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