Math 153 Proofs
11.7 Properties of the Cross Product




Theorem: Let ,   and  be vectors in space, and let c be a scalar..
1. 

2. 
  
3. 
  
4. 

5. 
 
6. 



Proof: 

Let :
Property 1:


Property 2:


Property 3:


Property 4:


Property 5:


Property 6:




Quod erat demonstrandum.


11.8 Geometric Properties of the Cross Product





Theorem: Let  and be nonzero vectors in space and let 𝜗 be the angle between  and.
1. 


 is orthogonal to both  and.
2. 

3. 


 if and only if  and are scalar multiples of each other.
4. 


= area of parallelogram having  and as adjacent sides.


Proof:
Property 1:


The dot product of two orthogonal vectors is 0.

Property 2:


Property 3:



Property 4:



The area of a parallelogram is given by .  If we choose  as the vector along the base, then the height of the parallelogram is  given by the length of the other side times the sine of the angle between them, in other words: .

Quod erat demonstrandum.
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