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Problem:  

Determine the number of roots of the equation for each value of the parameter a.   

𝑎𝑥2 + (𝑎 + 1)2𝑥 + 𝑎 + 2 = 0. 

Solution: 

Let’s find the number of roots of the equation for each parameter a. 

The discriminant 𝐷 = (𝑎 + 1)4 − 4𝑎(𝑎 + 2) = (𝑎 + 1)4 − 4(𝑎 + 1)2 + 4 = ((𝑎 + 1)2 − 2)2 ⇒ 

⇒ 𝐷 = ((𝑎 + 1)2 − 2)2 ≥ 0 for all 𝑎 ∈ ℝ ⇒ the equation for each 𝑎 ∈ ℝ has a root. When 𝐷 = 0 ⇒ 

⇒ (𝑎 + 1)2 − 2 = 0 ⇒ 𝑎 = ±√2 − 1, in this case the equation has only one root. 

When 𝐷 > 0 ⇒ (𝑎 + 1)2 − 2 ≠ 0 ⇒ 𝑎 ∈ (−∞; −√2 − 1) ∪ (−√2 − 1; √2 − 1) ∪ (√2 − 1; +∞) ⇒ the equation 

has two roots. 

Answer: has 1 root when 𝑎 = −√2 − 1, 𝑎 = √2 − 1, 

has two roots when 𝑎 ∈ (−∞; −√2 − 1) ∪ (−√2 − 1; √2 − 1) ∪ (√2 − 1; +∞). 
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