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          The Dot Product, Length, and Distance- HW Problems 

 

1.    Calculate 𝑣⃗ ∙ 𝑤⃗⃗⃗,   ‖𝑣⃗‖,  and  ‖𝑤⃗⃗⃗‖.   

a.    𝑣⃗ =< 2, −1 > ,   𝑤⃗⃗⃗ =< 3, 2 >  

b.    𝑣⃗ = 2𝑖 − 3𝑗 + 𝑘⃗⃗,    𝑤⃗⃗⃗ = −4𝑖 + 𝑗 + 3𝑘⃗⃗ 

 

2.    Find a unit vector in the direction of 𝑣⃗ = 3𝑖 − 2𝑗 + 𝑘⃗⃗. 

 

3.    Find all values of 𝑥 such that the vectors < 𝑥, 2, −5 > and                

< 𝑥, 2, 𝑥 > are perpendicular (ie orthogonal). 

 

4.    Let 𝑣⃗ =< 1, −2, 2 > and 𝑤⃗⃗⃗ =< 3, 1, 2 >.  Find the vector 

projection of 𝑣⃗ on to 𝑤⃗⃗⃗ and the vector projection of 𝑤⃗⃗⃗ on to 𝑣⃗. 

 

5.    Show that 𝑣⃗ = 4𝑖 − 2𝑗 + 8𝑘⃗⃗ and 𝑤⃗⃗⃗ = −6𝑖 + 3𝑗 − 12𝑘⃗⃗ are parallel 

using the dot product. 


