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Precalculus 

6-05 Dot Products 

Dot Product 

• 𝑢⃑ = ⟨𝑢1,  𝑢2⟩, 𝑣⃑ = ⟨𝑣1, 𝑣2⟩ 

• 𝑢⃑ • 𝑣⃑ = 𝑢1𝑣1 + 𝑢2𝑣2 

Find ⟨5,  − 4⟩ • ⟨9,  − 2⟩ 

 

 

 

 

Angle between vectors 

• 𝑢⃑ • 𝑣⃑ = ‖𝑢⃑ ‖‖𝑣⃑ ‖ cos 𝜃 

 

 

 

Find the angle between ⟨5,  − 4⟩ and ⟨9,  − 2⟩ 

 

 

 

 

 

 

 

Parallel and Perpendicular Vectors 

• If 𝑢⃑ • 𝑣⃑ = 0, then 𝑢⃑  and 𝑣⃑  are ___________________________(perpendicular) 

• If 𝑢⃑ = 𝑘𝑣⃑ , then 𝑢⃑  and 𝑣⃑  are ___________________________(or antiparallel) 

Are ⟨1,  − 4⟩ and ⟨6,  2⟩ orthogonal, parallel, or neither? 
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Find Vector Components 

• Let 𝑢⃑  and 𝑣⃑  be vectors such that 𝑢⃑ = 𝑤1⃑⃑ ⃑⃑ + 𝑤2⃑⃑ ⃑⃑  where 𝑤1⃑⃑ ⃑⃑  and 𝑤2⃑⃑ ⃑⃑  are orthogonal and 𝑤1⃑⃑ ⃑⃑  is parallel to 𝑣⃑ . 𝑤1⃑⃑ ⃑⃑  and 𝑤2⃑⃑⃑⃑  are 

components of 𝑢⃑ . 

• 𝑤1⃑⃑ ⃑⃑  is the projection of 𝑢⃑  onto 𝑣⃑ : 𝑤1⃑⃑ ⃑⃑ = 𝑝𝑟𝑜𝑗
𝑣⃑ 𝑢⃑  

• 𝑤1⃑⃑ ⃑⃑ = 𝑝𝑟𝑜𝑗
𝑣⃑ 𝑢⃑ =

𝑢⃑ •𝑣⃑ 

‖𝑣⃑ ‖2
𝑣⃑  

• 𝑤2⃑⃑⃑⃑  ⃑ = 𝑢⃑ − 𝑤1⃑⃑ ⃑⃑   

• 𝑊𝑜𝑟𝑘 = 𝐹 • 𝑑  

 

 

Find the projection of 𝑢⃑ = ⟨3,  4⟩ onto 𝑣⃑ = ⟨8,  2⟩. Then write 𝑢⃑  as the sum of 2 orthogonal vectors. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


