
Question #75452, Math / Algebra 

Find the roots of the equation 2x^3 - x^2 - 22x - 24 = 0 .if two of them are in the ratio 3:4 .  

Answer. 

Let the roots of the given cubic equation are 𝟑𝒂, 𝟒𝒂 and 𝒃. 

Thus we have 

𝟑𝒂 + 𝟒𝒂 + 𝒃 = −
−𝟐𝟒

𝟐
=

𝟏

𝟐
 

𝟏𝟐𝒂𝟐 + 𝟒𝒂𝒃 + 𝟑𝒂𝒃 = −
𝟐𝟐

𝟐
= −𝟏𝟏 

𝟑𝒂(𝟒𝒂)𝒃 = −
−𝟐𝟒

𝟐
= 𝟏𝟐 

Then 

 {
𝟕𝒂 + 𝒃 =

𝟏

𝟐

𝟏𝟐𝒂𝟐 + 𝟕𝒂𝒃 = −𝟏𝟏
𝒂𝟐𝒃 = 𝟏

 

 

Eliminating 𝒃 we get:  𝒃 =
𝟏

𝟐
− 𝟕𝒂, 

𝟏𝟐𝒂𝟐 + 𝟕𝒂 (
𝟏

𝟐
− 𝟕𝒂) = −𝟏𝟏 or 

𝟕𝟒𝒂𝟐 − 𝟕𝒂 − 𝟐𝟐 = 𝟎 → 𝒂 =
𝟕 ± √𝟒𝟗 + 𝟔𝟓𝟏𝟐

𝟏𝟒𝟖
=

𝟕 ± 𝟖𝟏

𝟏𝟒𝟖
→   

→  𝒂 = −
𝟏

𝟐
 , 𝒂 =

𝟐𝟐

𝟑𝟕
,    

𝒃 =
𝟏

𝟐
− 𝟕𝒂 →    𝒃 = 𝟒,   𝒃 = −

𝟏𝟕𝟏

𝟕𝟒
. 

Since  
𝟑

𝟏𝟏
,

𝟒

𝟏𝟏
 𝒂𝒏𝒅 −

𝟏𝟕𝟏

𝟕𝟒
  are not the roots, the roots are −

𝟑

𝟐
, −𝟐, 𝟒. 
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