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Any vector can be resolved into a sum of two vectors that are perpendicular to each other. It is usual 

to resolve the vector into two perpendicular components with one in a specified direction (e.g. 

parallel to a given vector) and the other perpendicular to that specified direction. 

Scalar direction 

In the diagrams, vector  𝑐  is 
the vector projection of 
vector  𝑎⃗  in the direction of 

vector  𝑏ሬ⃗  

  

The magnitude of  𝑐  , noted  |𝑐|, is the scalar projection of vector  𝑎⃗  onto vector  𝑏ሬ⃗ . 

Using trigonometry, 𝑐𝑜𝑠 𝜃 = |𝑐|
|𝑎⃗|൘  

By definition, 𝑎⃗ . 𝑏ሬ⃗ = |𝑎⃗|ห𝑏ሬ⃗ ห 𝑐𝑜𝑠 𝜃 so 𝑎⃗ . 𝑏ሬ⃗ = |𝑎⃗|ห𝑏ሬ⃗ ห
|௖⃗|

|௔ሬ⃗ |
= ห𝑏ሬ⃗ ห|𝑐| 

Therefore |𝑐| =
௔ሬ⃗  .௕ሬ⃗

ห௕ሬ⃗ ห
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