
Summary 4: Projection and Cross Product 
Directional Angles 
The angle of a vector ݒ =< ,ଵݒ ,ଶݒ ଷݒ > and the respective axis is: 
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  x,z direct. angles of < 1,2,3 >: 
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Projection 

The projection of vector ሬܾԦ onto vector Ԧܽ is: ݆݋ݎ݌௔ሬԦ൫ሬܾԦ൯ =
௔ሬԦ∙௕ሬԦ
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Its length is ܿ݌݉݋௕ሬԦሺ Ԧܽሻ = ฮ݆݋ݎ݌௔ሬԦ൫ሬܾԦ൯ฮ =
|௔ሬሬሬԦ∙௕ሬԦ|
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Ԧܽ =< 1,0,1 >, ሬܾԦ =< 1,2, −3 >:  
௔ሺܾሻ݆݋ݎ݌ =  
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Cross Product 
The cross product of Ԧܽ =< ܽଵ, ܽଶ, ܽଷ > and ሬܾԦ =< ܾଵ, ܾଶ, ܾଷ > is: 

Ԧܽ × ሬܾԦ = อ
࢏ ࢐ ࢑

ܽଵ ܽଶ ܽଷ
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อ =< ܽଶܾଷ − ܽଷܾଶ, −ሺܽଵܾଷ − ܽଷܾଵሻ, ܽଵܾଶ − ܽଶܾଵ > 

 
< 1,0,1 > × < 1,2, −3 > =  

 = อ
࢏ ࢐ ࢑
1 0 1
1 2 −3

อ =  

 =< 0 − 2, −ሺ−3 − 1ሻ, 2 − 0 >=< −2,4,2 > 
Properties of Cross Product 

Ԧܽ × ሬܾԦ is a vector (as opposed to Ԧܽ ∙ ሬܾԦ, which is a scalar)  
Ԧܽ × Ԧܽ = 0 for any vector 
Ԧܽ × ሬܾԦ is perpendicular to both vectors Ԧܽ and ሬܾԦ 

 

 


