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Problem:  

Find all values of a  for which the sum of the real roots’ squares of the equation  

𝑥2 − 𝑎𝑥 + 𝑎 − 2 = 0 is minimal. 

Solution: 

𝑥2 − 𝑎𝑥 + 𝑎 − 2 = 0 . Let 𝑥1, 𝑥2 𝑎𝑟𝑒 𝑡ℎ𝑒 𝑟𝑜𝑜𝑡𝑠 𝑜𝑓 𝑡ℎ𝑒 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛. If the equation has a real root ⇒ the 

discriminant  𝐷 ≥ 0, and it means that the 2-nd root is real too. 

According to Viet’s formulas: 

{
𝑥1 + 𝑥2 = 𝑎   
𝑥1𝑥2 = 𝑎 − 2

⇒ 𝑥1
2 + 𝑥2

2 = (𝑥1 + 𝑥2)2 − 2𝑥1𝑥2 = 𝑎2 − 2(𝑎 − 2) = (𝑎 − 1)2 + 3 ≥ 3,  

𝑠𝑖𝑛𝑐𝑒 (𝑎 − 1)2 ≥ 0 ⇒ 𝑥1
2 + 𝑥2

2 = 3 𝑤ℎ𝑒𝑛 (𝑎 − 1)2 = 0 ⇒ 𝑎 = 1 and in this case   𝐷 = 𝑎2 − 4(𝑎 − 2) = 5 > 0 

⇒ both roots are real. 

𝐴𝑛𝑠𝑤𝑒𝑟: 𝑎 = 1, 𝑚𝑖𝑛 (𝑥1
2 + 𝑥2

2)=3. 

https://mathproblemsbank.net/
mailto:support@mathproblemsbank.net

