
Answer on Question #44084 – Math - Vector Calculus 

a ⃗,b ⃗,c ⃗are non-zero vectors. If a ⃗×b ⃗= a ⃗×c ⃗ and a ⃗ .b ⃗= a ⃗ .c ⃗ then show that b ⃗= c ⃗. 

Solution 

𝑎⃗ × (𝑏⃗⃗ × 𝑐) = 𝑏⃗⃗(𝑎⃗ ∙ 𝑐) − 𝑐(𝑎⃗ ∙ 𝑏⃗⃗). 

𝑎⃗ × (𝑏⃗⃗ − 𝑐) = 𝑎⃗ × 𝑏⃗⃗ − 𝑎⃗ × 𝑐 = 0⃗⃗. 

𝑎⃗ × (𝑎⃗ × (𝑏⃗⃗ − 𝑐)) = 𝑎⃗ × 0⃗⃗ = 0⃗⃗. 

But 

𝑎⃗ × (𝑎⃗ × (𝑏⃗⃗ − 𝑐)) = 𝑎⃗ (𝑎⃗ ∙ (𝑏⃗⃗ − 𝑐)) − (𝑏⃗⃗ − 𝑐)(𝑎⃗ ∙ 𝑎⃗) = 𝑎⃗(𝑎⃗ ∙ 𝑏⃗⃗ − 𝑎⃗ ∙ 𝑐) − (𝑏⃗⃗ − 𝑐)(𝑎⃗ ∙ 𝑎⃗)

= 𝑎⃗(0) − (𝑏⃗⃗ − 𝑐)(𝑎⃗ ∙ 𝑎⃗) = −(𝑏⃗⃗ − 𝑐)(𝑎⃗ ∙ 𝑎⃗) = 0⃗⃗. 

𝑎⃗ is non-zero vector, so 

(𝑎⃗ ∙ 𝑎⃗) ≠ 0. 

That’s why 

(𝑏⃗⃗ − 𝑐) = 0⃗⃗  𝑎𝑛𝑑  𝑏⃗⃗ = 𝑐. 
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