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Problem:  

Find all values of the parameter for which the equation 𝑎𝑥2 − 4𝑎𝑥 + 4𝑎 − 5 = 0 has negative roots. 

Solution: 

Let’s find the values of the parameter a for which the equation has negative roots. 

When 𝑎 = 0 ⇒ −5 ≠ 0 ⇒ there is no solution ⇒ 𝑎 ≠ 0, ⇒ we have a quadratic equation, by the condition, it 

has roots ⇒ 

⇒
𝐷

4
= (2𝑎)2 − 𝑎(4𝑎 − 5) = 4𝑎2 − 4𝑎2 + 5𝑎 = 5𝑎 ≥ 0 ⇒ 𝑎 ≥ 0, 𝑏𝑢𝑡 𝑎 ≠ 0 ⇒ 𝑥1,2 =

2𝑎 ± √5𝑎

𝑎
= 2 ±

√5𝑎

𝑎
⇒ 

for the quadratic equation to have negative roots, it’s necessary and sufficient, that the smaller root is 

negative, but evidently 

𝑥1 = 2 −
√5𝑎

𝑎
< 2 +

√5𝑎

𝑎
= 𝑥2 (𝑎 > 0) ⇒ 2 −

√5𝑎

𝑎
< 0 ⇒ {2 <

√5𝑎

𝑎
𝑎 > 0 

⇒ 4 <
5𝑎

𝑎2
⇒ 4 <

5

𝑎
, 𝑎 > 0 ⇒ 𝑎 <

5

4
⇒ 

⇒ 0 < 𝑎 <
5

4
⇒ 𝑎 ∈ (0;

5

4
). 

𝐴𝑛𝑠𝑤𝑒𝑟: (0;
5

4
). 
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