
Answer on Question #70054 – Math – Calculus 

 

Question 

If 𝑎 ⃗⃗⃗  and 𝑏 ⃗⃗⃗   represent the non-parallel segments of a parallelogram, express the 

diagonal vectors in terms of 𝑎 ⃗⃗⃗   and 𝑏 ⃗⃗⃗  .  
Solution 

We have parallelogram 𝐴𝐵𝐶𝐷. 

 

𝐴𝐵⃗⃗⃗⃗  ⃗ = 𝑎 ⃗⃗⃗  , 𝐷𝐶⃗⃗⃗⃗  ⃗ = 𝑎 ⃗⃗⃗  , 𝐴𝐷⃗⃗ ⃗⃗  ⃗ = 𝑏 ⃗⃗⃗  , 𝐵𝐶⃗⃗⃗⃗  ⃗ = 𝑏 ⃗⃗⃗  , 𝐴𝐶⃗⃗⃗⃗  ⃗ = 𝑑1 ⃗⃗⃗⃗  ⃗, 𝐵𝐷⃗⃗⃗⃗⃗⃗ = 𝑑2 ⃗⃗⃗⃗  ⃗ 
Parallelogram law of vectors 

𝐴𝐶⃗⃗⃗⃗  ⃗ = 𝐴𝐵⃗⃗⃗⃗  ⃗ + 𝐴𝐷⃗⃗ ⃗⃗  ⃗ = 𝐴𝐷⃗⃗ ⃗⃗  ⃗ + 𝐴𝐵⃗⃗⃗⃗  ⃗ 

𝐵𝐷⃗⃗⃗⃗⃗⃗ = 𝐵𝐴⃗⃗⃗⃗  ⃗ + 𝐵𝐶⃗⃗⃗⃗  ⃗ = 𝐵𝐶⃗⃗⃗⃗  ⃗ + 𝐵𝐴⃗⃗⃗⃗  ⃗ 

We see that 𝐵𝐴⃗⃗⃗⃗  ⃗ = −𝐴𝐵⃗⃗⃗⃗  ⃗ 
Then 

𝑑1 ⃗⃗⃗⃗  ⃗ = 𝐴𝐶⃗⃗⃗⃗  ⃗ = 𝐴𝐵⃗⃗⃗⃗  ⃗ + 𝐴𝐷⃗⃗ ⃗⃗  ⃗ = 𝐴𝐷⃗⃗ ⃗⃗  ⃗ + 𝐴𝐵⃗⃗⃗⃗  ⃗ = 𝑎 + 𝑏⃗ = 𝑏⃗ + 𝑎  

𝑑2 ⃗⃗⃗⃗  ⃗ = 𝐵𝐷⃗⃗⃗⃗⃗⃗ = 𝐵𝐴⃗⃗⃗⃗  ⃗ + 𝐵𝐶⃗⃗⃗⃗  ⃗ = 𝐵𝐶⃗⃗⃗⃗  ⃗ + 𝐵𝐴⃗⃗⃗⃗  ⃗ = −𝐴𝐵⃗⃗⃗⃗  ⃗ + 𝐵𝐶⃗⃗⃗⃗  ⃗ = 𝐵𝐶⃗⃗⃗⃗  ⃗ + (−𝐴𝐵)⃗⃗ ⃗⃗ ⃗⃗  ⃗ = 

= −𝑎 + 𝑏⃗ = 𝑏⃗ − 𝑎  

𝐀𝐧𝐬𝐰𝐞𝐫: 𝑑1 ⃗⃗⃗⃗  ⃗ = 𝑎 + 𝑏⃗ = 𝑏⃗ + 𝑎 ; 𝑑2 ⃗⃗⃗⃗  ⃗ = −𝑎 + 𝑏⃗ = 𝑏⃗ − 𝑎 . 
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