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Precalculus 

11-03 Cross Products 

Cross Product 

• 𝑖̂ is _________________vector in x, 𝑗̂ is unit vector in y, and �̂� is unit vector in z 

• �⃑� = 𝑢1𝑖̂ + 𝑢2𝑗̂ + 𝑢3�̂� and 𝑣 = 𝑣1𝑖̂ + 𝑣2𝑗̂ + 𝑣3�̂� 

�⃑� × 𝑣 = |
𝑖̂ 𝑗̂ �̂�
𝑢1 𝑢2 𝑢3

𝑣1 𝑣2 𝑣3

| 

If �⃑� = ⟨−2,  3,  − 3⟩ and 𝑣 = ⟨1,  − 2,  1⟩, find �⃑� × 𝑣  

 

 

 

 

 

 

Properties of Cross Products 

• �⃑� × 𝑣 = −(𝑣 × �⃑� ) 

• �⃑� × (𝑣 + �⃑⃑� ) = (�⃑� × 𝑣 ) + (�⃑� × �⃑⃑� ) 

• 𝑐(�⃑� × 𝑣 ) = 𝑐�⃑� × 𝑣 = �⃑� × 𝑐𝑣  

• �⃑� × �⃑� = 0 

• If �⃑� × 𝑣 = 0, then �⃑�  and 𝑣  are parallel 

• �⃑� ⋅ (𝑣 × �⃑⃑� ) = (�⃑� × 𝑣 ) ⋅ �⃑⃑�  

• �⃑� × 𝑣  is orthogonal to �⃑�  and 𝑣  

• ‖�⃑� × 𝑣 ‖ = ‖�⃑� ‖‖𝑣 ‖ sin 𝜃 

Area of a Parallelogram 

‖�⃑� × 𝑣 ‖ where �⃑�  and 𝑣  represent adjacent sides 

 

 

Triple Scalar Product (shortcut) 

�⃑� ⋅ (𝑣 × �⃑⃑� ) = |

𝑢1 𝑢2 𝑢3

𝑣1 𝑣2 𝑣3

𝑤1 𝑤2 𝑤3

| 

 

Volume of Parallelepiped 

𝑉 = |�⃑� ⋅ (𝑣 × �⃑⃑� )| where �⃑� , 𝑣 , and �⃑⃑�  represent adjacent edges 

 

 

 

 

 


