
 

 

Answer on Question #46883 – Math – Vector Calculus 

1. Given that 𝒂 = 5𝒊 + 2𝒋 − 𝒌 and 𝒃 = 𝒊 − 3𝒋 + 𝒌. Find (𝒂 + 𝒃) × (𝒂 + 𝒃). 

a) 2𝒊 − 12𝒋 − 34𝒌 

b) 2𝒊 + 12𝒋 + 34𝒌 

c) 2𝒊 − 3𝒋 + 12𝒌   

d) 2𝒊 + 2𝒌  

Remark. 

We know, that cross product of identical vectors equal zero. For example, 𝒏 × 𝒏 = 0. In 

our case we have the same situation. But we have no option “zero”. I think the 

condition of question is a little wrong — it must be: find (𝒂 + 𝒃) × (𝒂 − 𝒃). 

Solution. 

 We know, that cross product 𝒏 × 𝒎 = (𝑛𝑦𝑚𝑧 − 𝑛𝑧𝑚𝑦)𝒊 + (𝑛𝑧𝑚𝑥 − 𝑛𝑥𝑚𝑧)𝒋 + 

 +(𝑛𝑥𝑚𝑦 − 𝑛𝑦𝑚𝑥)𝒌. 

 Now we must find (𝒂 + 𝒃) and (𝒂 − 𝒃): 

 𝒂 + 𝒃 = (5 + 1)𝒊 + (2 − 3)𝒋 + (−1 + 1)𝒌 = 6𝒊 − 𝒋; 

 𝒂 − 𝒃 = (5 − 1)𝒊 + (2 + 3)𝒋 + (−1 − 1)𝒌 =  4𝒊 + 5𝒋 − 2𝒌. 

 And then we can find (𝒂 + 𝒃) × (𝒂 − 𝒃): 

 (𝒂 + 𝒃) × (𝒂 − 𝒃)=|
𝒊 𝒋 𝒌
6 −1 0
4 5 −2

| =  

= ((−1)(−2) − 0(5))𝒊 + (0 ∙ 4 − 6(−2))𝒋 + (6 ∙ 5 − (−1)4)𝒌 = 

 =2𝒊 + 12𝒋 + 34𝒌. 

Answer: 

  b) 2𝒊 + 12𝒋 + 34𝒌 is correct. 
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