
Projec'on Vector 
 
 
      Now that we know how to describe the “shadow” of a vector of 𝑢"  onto 𝑣̅  known as the 
component of  𝑢"  onto 𝑣̅  described below. We can move forward and determine the projec'on vector of 
𝒖& onto 𝒗&. 
 

 
 

 The projec8on vector 𝑢"  onto 𝑣̅ is based on “uni8zing” the vector 𝑣̅ and then applying the component of 
𝑢"  onto 𝑣̅. 
 
 

Uni'zing 
 

    Let 𝑣̅ = 〈𝑎, 𝑏〉 be a non-zero vector. We can uni8ze the vector by determine the magnitude of 𝑣̅ 
 and dividing the components by |𝑣̅|. 
 

𝑣̅ = 〈 !
|#$|
, %|#$|〉 will be a unit vector. 
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Uni7ze the following vectors. 
1.  𝑣̅ = 〈1,1〉 
2.  𝑣̅ = 〈4,2〉 
3.  𝑣̅ = 〈−1,−3〉 
4.  𝑣̅ = 〈4,0〉 
5.  𝑣̅ = 〈0, −3〉 
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     We can now proceed to determine the component of component of 𝑢"  onto 𝑣̅ to determine the 
projec'on vector of 𝒖& onto 𝒗&. 
 

𝑝𝑟𝑜𝑗𝒗$ .(𝒖,) = 𝑐𝑜𝑚𝑝	𝑜𝑓	𝑢2	𝑎𝑙𝑜𝑛𝑔	𝑣2 ∙
𝑣,
|𝑣,| 

 
 

𝑝𝑟𝑜𝑗𝒗$ .(𝒖,) = |𝒖,|𝑐𝑜𝑠(𝜃) ∙
𝑣,
|𝑣,| 

 
 

𝑝𝑟𝑜𝑗𝒗$ .(𝒖,) = |𝒖,|
𝒖, ∙ 𝒗2
|𝒖,||𝒗2|

∙
𝑣,
|𝑣,| 

 
 

 

𝒑𝒓𝒐𝒋𝒗$ .(𝒖,) = :
𝒖, ∙ 𝒗2
|𝒗,|𝟐;𝒗, 

 
 

 
 

Determine the projec7on vector of 𝑢" onto 𝑣̅. 
6. 𝑢" = 〈2,−1〉 and 𝑣̅ = 〈1,3〉 
7. 𝑢" = 〈0,4〉 and 𝑣̅ = 〈1, −1〉 
8.  𝑢" = 〈−5,1〉 and 𝑣̅ = 〈6, −6〉 
9.  𝑢" = 〈0,5〉 and 𝑣̅ = 〈−2,3〉 
10.  𝑢" = 〈3,−4〉 and 𝑣̅ = 〈4, −1〉 
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We can resolve the projec7on vector of 𝑢"  onto 𝑣̅ into two orthogonal vectors 𝒘&𝟏 and 𝒘&𝟐. 
 

 
 
 

Where 𝒘&𝟏 = 𝒑𝒓𝒐𝒋𝒗%.(𝒖&) and 𝒘&𝟐 = 𝒖& − 𝒑𝒓𝒐𝒋𝒗%.(𝒖&) 	
 

 
Determine the projec7on vector of 𝒖& onto 𝒗& and resolve the two orthogonal vectors 𝒘&𝟏 and 𝒘&𝟐. 
11. 𝑢" = 〈2,−1〉 and 𝑣̅ = 〈1,3〉 
12. 𝑢" = 〈0,4〉 and 𝑣̅ = 〈1, −1〉 
13.  𝑢" = 〈−5,1〉 and 𝑣̅ = 〈6, −6〉 
14.  𝑢" = 〈0,5〉 and 𝑣̅ = 〈−2,3〉 
15.  𝑢" = 〈3,−4〉 and 𝑣̅ = 〈4, −1〉 
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