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Vector Projection – Activities 
 

 

Objectives: Understand and create the projection vector  𝒑𝒓𝒐𝒋𝐮 (𝐯) where vector 𝐯 is projected onto vector 𝐮. 

                      Find the distance from a point to a line using  𝒑𝒓𝒐𝒋𝐮 (𝐯). 

 

 
Recall, from Trigonometry, for any right triangle 

 

  

 

          Example:  

 

 

 

Method to find the projection vector:   𝒑𝒓𝒐𝒋𝐮 (𝐯) 

 

 

 Given two vectors  𝐮 and 𝐯. 

 

 

 

 

 

   Using trigonometry                        

 

                                                                        
    
 

 

Recall:  
𝐮

‖𝐮‖
  is the unit vector in the direction of  𝐮.     Note:  One unit in the u direction is  𝟏 ∙

𝐮

‖𝐮‖
 . 
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𝒑𝒓𝒐𝒋𝐮 (𝐯) 

𝑁𝑜𝑡𝑒:  ‖𝐯‖ cos 𝜃 =
𝐮
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∙ 𝐯 
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𝐮 ∙ 𝐯 = ‖𝐮‖‖𝐯‖ cos 𝜃 
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Recall: 

𝑎2 + 𝑏2 =  𝑐2,    cos 𝜃 =  
𝑏

𝑐
  , so 𝒃 =  𝑐 ∙ cos 𝜃 

 

 

𝜃 

cos 𝜃 =  
4

5
  , so 𝟒 =  𝟓 ∙ cos 𝜃 

 

 

𝜃 

 



 

 

  

 

 

Transforming Linear Algebra Education with GeoGebra Applets                                                                              

NSF TUES Grant Award ID: 1141045 

Note: We can use this knowledge to find the distance of a point P to a line L                                                                     

Since 𝒑𝒓𝒐𝒋𝐮 (𝐯) + 𝐰 = 𝐯     𝐰 = 𝐯 − 𝒑𝒓𝒐𝒋𝐮 (𝐯)        So,    ||𝐰|| = ‖𝐯 −  𝒑𝒓𝒐𝒋𝐮 (𝐯)‖                                                                                            
                                                                                                                 which is the distance from point P to the line L 

  

 

 

 

 

 

 

 

 

 

Using the above information, solve the following problems: 

 

a.  Let  𝐮 = [
6
1

] and 𝐯 = [
2
2

]   Show all steps in finding the projection vector 𝒑𝒓𝒐𝒋𝐮 (𝐯)                                                                     

Draw and label all vectors.                                    

                                                   Use the Vector Projection applet to verify your results.  

 

           
 

 

 

 

 

 
 

 

 

 

P 

𝐰 

L 𝒑𝒓𝒐𝒋𝐮 (𝐯) 

Find the distance between the point P and line L 
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b. Again, let  𝐮 = [
6
1

] and 𝐯 = [
2
2

]     Show all steps in finding the projection vector  𝒑𝒓𝒐𝒋𝐯 (𝐮)   

    Draw and label all vectors.                                    

                                                     Use the Vector Projection applet to verify your results.  

                                                     Note: To use this applet to do this change 𝐮 = [
2
2

] and 𝐯 = [
6
1

] 

 

      
 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

Find the distance between the point P and line L 
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A vector in any plane can be projected onto any other vector in that plane.  

 

Let  𝐮 =  [
6
1
2

] and 𝐯 = [
2
2
5

]    Show all steps in finding the projection vector 𝒑𝒓𝒐𝒋𝐮 (𝐯)                                                                                              

                                              Use the Vector Projection applet to verify your results.  

 

 
 
 

       

 

 

 
 

Find the distance between the point P and line L 


