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Problem:  

Find all values of the parameter a, for which 

1) the equation 𝑎𝑥2 + 𝑥 + 17 = 0 has only one root; 

2) the equation 𝑎𝑥2 + (5 − 3𝑎)𝑥 − 𝑎 = 0 has two roots of different signs. 

Solution: 

1) If 𝑎 = 0 ⇒ 𝑥 = −17 is the only root. If 𝑎 ≠ 0, both roots of the equation are equal ⇒  

𝐷 = 1 − 4 ∙ 17 ∙ 𝑎 = 0 ⇒ 𝑎 =
1

4 ∙ 17
=

1

68
⇒

𝑥2

68
+ 𝑥 + 17 = 0 ⇒ 𝑥1 = 𝑥2 = −34. 

2) 𝑎𝑥2 + (5 − 3𝑎)𝑥 − 𝑎 = 0 has two roots of different signs, let 𝑥1 < 0, 𝑥2 > 0. ⇒ 

⇒ 𝑥1𝑥2 = −
𝑎

𝑎
= −1 < 0, 𝑖. 𝑒. 𝑤ℎ𝑒𝑛 𝑎 ≠ 0 𝑎𝑛𝑑 𝐷 = (5 − 3𝑎)2 + 4𝑎2 > 0 𝑏𝑜𝑡ℎ 𝑟𝑜𝑜𝑡𝑠 𝑜𝑓 𝑡ℎ𝑒 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 𝑎𝑟𝑒 𝑟𝑒𝑎𝑙  

and one is positive, the other is negative (𝑡ℎ𝑖𝑠 𝑓𝑜𝑙𝑙𝑜𝑤𝑠 𝑓𝑟𝑜𝑚  𝑥1 ∙ 𝑥2 < 0).  

𝐴𝑛𝑠𝑤𝑒𝑟: 1) 𝑎 = 0,   𝑎 =
1

68
,   2) 𝑎 ≠ 0. 
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