
Linear Transformations of Roots 

We can use the general results regarding roots of polynomials to find an 

equation whose roots are related to the roots of the original equation i.e. the 

roots of the new equation are simply a linear transformation of the original 

roots. 

 

Example 

The polynomial 𝒙𝟐 − 𝟑𝒙 − 𝟏𝟎 = 𝟎 has the roots 𝜶 and 𝜷. Without finding 

the roots, determine the equation with roots 𝜶 − 𝟏 and 𝜷 − 𝟏. 

 

 

 

 

 

 

 

 

2 Methods: 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Example 

The quartic equation 𝒙𝟒 − 𝟑𝒙𝟑 + 𝟏𝟓𝒙 + 𝟏 = 𝟎 has roots 𝜶,  𝜷, 𝜸, 𝜹. Find the 

equation with roots (𝟐𝜶 + 𝟏), (𝟐𝜷 + 𝟏), (𝟐𝜸 + 𝟏) and (𝟐𝜹 + 𝟏). 

 

 

 

 

 

 

 

 

 

 

 

 

Test Your Understanding 

The cubic equation 𝒙𝟑 − 𝟐𝒙𝟐 + 𝟒 = 𝟎 has roots 𝜶,  𝜷, 𝜸. Find the equation 

with roots (𝟑𝜶 − 𝟏), (𝟑𝜷 − 𝟏) 𝐚𝐧𝐝 (𝟑𝜸 − 𝟏). 
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