
Answer on Question #83981 – Math – Analytic Geometry 
 

Question 

In a square 𝐴𝐵𝐶𝐷, 𝐴(1,3) and 𝐶(4,2) are two vertices. AC is a diagonal. Express the 
coordinates of a point on the diagonal BD using a real parameter. Hence find the coordinates of 
the other two vertices. 
 

Solution 

The point 𝑀 (
𝐴𝑥+𝐶𝑥

2
,
𝐴𝑦+𝐶𝑦

2
) = 𝑀(2.5,2.5) is the center of the square. 

 

The parametric equations of 𝐴𝐶 are 𝑥 = 𝑀𝑥 + (𝐶𝑥 − 𝐴𝑥)𝑡,  𝑦 = 𝑀𝑦 + (𝐶𝑦 − 𝐴𝑦)𝑡. 

 

The parametric equations of 𝐵𝐷 are 𝑥 = 𝑀𝑥 − (𝐶𝑦 − 𝐴𝑦)𝑠,  𝑦 = 𝑀𝑦 + (𝐶𝑥 − 𝐴𝑥)𝑠. 

 
There are relationships between vertexes: 

𝑟𝐵𝐷⃗⃗ ⃗⃗ ⃗⃗ = 𝑟𝐴𝐶
⊥⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗    

𝑟𝑂𝐴⃗⃗⃗⃗⃗⃗ = 𝑟𝑂𝑀⃗⃗ ⃗⃗ ⃗⃗  + 𝑡𝐴𝑟𝐴𝐶⃗⃗ ⃗⃗  ⃗  
𝑟𝑂𝐶⃗⃗⃗⃗⃗⃗ = 𝑟𝑂𝑀⃗⃗ ⃗⃗ ⃗⃗  + 𝑡𝐶𝑟𝐴𝐶⃗⃗ ⃗⃗  ⃗ = 𝑟𝑂𝑀⃗⃗ ⃗⃗ ⃗⃗  − 𝑡𝐴𝑟𝐴𝐶⃗⃗ ⃗⃗  ⃗,  
𝑟𝑂𝐵⃗⃗⃗⃗ ⃗⃗ = 𝑟𝑂𝑀⃗⃗ ⃗⃗ ⃗⃗  + 𝑠𝐵𝑟𝐵𝐷⃗⃗ ⃗⃗ ⃗⃗ = 𝑟𝑂𝑀⃗⃗ ⃗⃗ ⃗⃗  + 𝑡𝐴𝑟𝐵𝐷⃗⃗ ⃗⃗ ⃗⃗ ,  
𝑟𝑂𝐷⃗⃗ ⃗⃗ ⃗⃗ = 𝑟𝑂𝑀⃗⃗ ⃗⃗ ⃗⃗  + 𝑠𝐷𝑟𝐵𝐷⃗⃗ ⃗⃗ ⃗⃗ = 𝑟𝑂𝑀⃗⃗ ⃗⃗ ⃗⃗  − 𝑠𝐵𝑟𝐵𝐷⃗⃗ ⃗⃗ ⃗⃗   
 
The coordinates of the vertex B are 

𝑥 = 𝑀𝑥 − (𝐶𝑦 − 𝐴𝑦)𝑠𝐵 = 𝑀𝑥 − (𝐶𝑦 − 𝐴𝑦)𝑡𝐴 = 𝑀𝑥 −
(𝐶𝑦−𝐴𝑦)(𝐴𝑥−𝑀𝑥)

(𝐶𝑥−𝐴𝑥)
= 2.5 −

−1∗(−1.5)

3
= 2,   

𝑦 = 𝑀𝑦 + (𝐶𝑥 − 𝐴𝑥)𝑠𝐵 = 𝑀𝑥 + (𝐶𝑥 − 𝐴𝑥)𝑡𝐴 = 𝑀𝑦 +
(𝐶𝑥−𝐴𝑥)(𝐴𝑥−𝑀𝑥)

(𝐶𝑥−𝐴𝑥)
= 2.5 +

3∗(−1.5)

3
= 1  

 
The coordinates of the vertex D are 

𝑥 = 𝑀𝑥 − (𝐶𝑦 − 𝐴𝑦)𝑠𝐷 = 𝑀𝑥 + (𝐶𝑦 − 𝐴𝑦)𝑠𝐵 = 2.5 +
−1∗(−1.5)

3
= 3,   

𝑦 = 𝑀𝑦 + (𝐶𝑥 − 𝐴𝑥)𝑠𝐷 = 𝑀𝑦 − (𝐶𝑥 − 𝐴𝑥)𝑠𝐵 = 2.5 −
3∗(−1.5)

3
= 4  

 

Answer: 

The other two vertices are 𝐵(2,1) and 𝐷(3,4). 
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