
Question #53926– Math – Calculus 

Determine whether the vectors 𝑢 and 𝑣 are parallel, orthogonal, or neither. 

𝑢⃗  = < 7, 2 >, 𝑣  = < 21, 6 > 

 

 

Solution: 

𝑢⃗ = 7𝑖 + 2𝑗 

𝑣 = 21𝑖 + 6𝑗 

The dot product two vectors: 

𝑢⃗ ∙ 𝑣 = 𝑢𝑥 ∙ 𝑣𝑥 + 𝑢𝑦 ∙ 𝑣𝑦 

And 

𝑢⃗ ∙ 𝑣 = ‖𝑢⃗ ‖ ∙ ‖𝑣 ‖ ∙ cos 𝜃 

𝜃 is the angle between 𝑢⃗  and 𝑣  

Two vectors are orthogonal then we know that the angle between them is 90°(cos 𝜃 = 0) , and so 

𝑢⃗ ∙ 𝑣 = 0 

𝑢𝑥 = 7, 𝑢𝑦 = 2 

𝑣𝑥 = 21, 𝑣𝑦 = 6 

𝑢⃗ ∙ 𝑣 = 7 ∙ 21 + 2 ∙ 6 = 159 ≠ 0 

So, they aren’t orthogonal. 

‖𝑢⃗ ‖ = √72 + 22 = √53 

‖𝑣 ‖ = √212 + 62 = √477 

‖𝑢⃗ ‖ ∙ ‖𝑣 ‖ = √53 ∙ √477 = √25281 = 159 

159 ∙ cos𝜃 = 159 

cos 𝜃 = 1 

𝜃 = 0 

So, the two vectors are parallel. 

Answer: 

The two vectors are parallel. 
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