
Answer on Question #81181 – Math – Geometry 

 

Question 

 

OABC is a tetrahedron and 𝑂𝐴 = 𝑎,𝑂𝐵 = 𝑏 and  𝑂𝐶 = 𝑐. The points 𝑃 and 𝑄 are 

such that 𝑂𝐴 = 𝐴𝑃 and  2𝑂𝐵 = 𝐵𝑄. The point 𝑀 is the midpoint of 𝑃𝑄. Find 

(𝐢) 𝐴𝐵, (𝐢𝐢) 𝑃𝑄, (𝐢𝐢𝐢) 𝐶𝑄, (𝐢𝐯) 𝑄𝑀, (𝐯) 𝑀𝐵 and (𝐯𝐢) 𝑂𝑀 in terms of 𝑎, 𝑏 and 𝑐.   
 

Solution 

 

Let 𝑂𝐴⃗⃗⃗⃗  ⃗ = 𝑎 , 𝑂𝐵⃗⃗ ⃗⃗  ⃗ = 𝑏⃗ , 𝑂𝐶⃗⃗⃗⃗  ⃗ = 𝑐 . 
Then 

𝑂𝑃⃗⃗⃗⃗  ⃗ = 2𝑎 , 𝑂𝑄⃗⃗⃗⃗⃗⃗ = 3𝑏⃗  
 

𝑂𝐴⃗⃗⃗⃗  ⃗ + 𝐴𝐵⃗⃗⃗⃗  ⃗ = 𝑂𝐵⃗⃗ ⃗⃗  ⃗ => 𝐴𝐵⃗⃗⃗⃗  ⃗ = 𝑏⃗ − 𝑎  

 

𝑂𝑃⃗⃗⃗⃗  ⃗ + 𝑃𝑄⃗⃗⃗⃗  ⃗ = 𝑂𝑄⃗⃗⃗⃗⃗⃗ => 𝑃𝑄⃗⃗⃗⃗  ⃗ = 3𝑏⃗ − 2𝑎  

 

𝑂𝐶⃗⃗⃗⃗  ⃗ + 𝐶𝑄⃗⃗⃗⃗  ⃗ = 𝑂𝑄⃗⃗⃗⃗⃗⃗ => 𝐶𝑄⃗⃗⃗⃗  ⃗ = 3𝑏⃗ − 𝑐  

𝑄𝑀⃗⃗ ⃗⃗ ⃗⃗  = −
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𝑃𝑄⃗⃗⃗⃗  ⃗ = 𝑎 −
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2
𝑏⃗  

𝑂𝑀⃗⃗ ⃗⃗ ⃗⃗  = 𝑂𝑄⃗⃗⃗⃗⃗⃗ + 𝑄𝑀⃗⃗ ⃗⃗ ⃗⃗  = 3𝑏⃗ + 𝑎 −
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𝑂𝑀⃗⃗ ⃗⃗ ⃗⃗  + 𝑀𝐵⃗⃗⃗⃗ ⃗⃗  = 𝑂𝐵⃗⃗ ⃗⃗  ⃗ => 𝑀𝐵⃗⃗⃗⃗ ⃗⃗  = 𝑏⃗ − (𝑎 +
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Answer:  

(𝐢) 𝐴𝐵⃗⃗⃗⃗  ⃗ = 𝑏⃗ − 𝑎 , (𝐢𝐢) 𝑃𝑄⃗⃗⃗⃗  ⃗ = 3𝑏⃗ − 2𝑎 , (𝐢𝐢𝐢) 𝐶𝑄⃗⃗⃗⃗  ⃗ = 3𝑏⃗ − 𝑐 , (𝐢𝐯) 𝑄𝑀⃗⃗ ⃗⃗ ⃗⃗  = 𝑎 −
3

2
𝑏⃗ , 

(𝐯) 𝑀𝐵⃗⃗ ⃗⃗ ⃗⃗  = −𝑎 −
1

2
𝑏,⃗⃗⃗  (𝐯𝐢) 𝑂𝑀⃗⃗ ⃗⃗ ⃗⃗  = 𝑎 +
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2
𝑏⃗ . 
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