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Problem: 

In case of what values of the parameter 𝑎  the equation −4𝑎 + 4|𝑎 − 𝑥| + 51 = 11𝑥 − 𝑥2  has at least one 

solution in an interval (6; 9)? 

Solution:  

When 𝑎 ≥ 𝑥 ⇒ −4𝑎 + 4(𝑎 − 𝑥) + 51 = 11𝑥 − 𝑥2 ⇒  𝑥2 − 15𝑥 + 51 = 0 ⇒ 

𝑥1 =
15 + √21

2
> 9 (21 > 9), 𝑥2 =

15 − √21

2
< 6 (9 < 21) ⇒ 

when 𝑥 ≤ 𝑎 the equation has no solutions on (6; 9) ⇒  𝑥 > 𝑎 ⇒  −4𝑎 + 4(𝑥 − 𝑎) + 51 = 11𝑥 − 𝑥2 ⇒ 

𝑎 =
𝑥2 − 7𝑥 + 51

8
 , 𝑡ℎ𝑒 𝑔𝑟𝑎𝑝ℎ 𝑦 =

𝑥2 − 7𝑥 + 51

8
 𝑖𝑠 𝑎 𝑝𝑎𝑟𝑎𝑏𝑜𝑙𝑎: 𝑦 =

1

8
(𝑥 −

7

2
)

2

+
155

32
⇒ 

the initial equation will have at least one root on (6; 9) only if 

𝑎 >
62 − 7 ∙ 6 + 51

8
=

45

8
 𝑎𝑛𝑑 𝑎 <

92 − 7 ∙ 9 + 51

8
=

69

8
⇒

45

8
< 𝑎 <

69

8
 . 

 

𝐴𝑛𝑠𝑤𝑒𝑟: 𝑎 ∈ (
45

8
;
69

8
). 

𝑦 

𝑥 7

2
 

155

32
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