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Complex Numbers Q20 – Practice/E (1/7/21)  
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Given that 2 − 𝑖 is a root of the equation 

𝑧4 − 6𝑧3 − 2𝑧2 + 50𝑧 − 75 = 0, find the other roots. 
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Solution 

Method 1 

2 + 𝑖  is another root (the conjugate of 2 − 𝑖) 

Let the other two roots be 𝛼 & 𝛽. 

Then (2 − 𝑖) + (2 + 𝑖) + 𝛼 + 𝛽 = 6;  𝛼 + 𝛽 = 2  

And  (2 − 𝑖)(2 + 𝑖)𝛼𝛽 = −75;   5𝛼𝛽 = −75;  𝛼𝛽 = −15 

So the roots 𝛼 & 𝛽 satisfy 𝑥2 − 2𝑥 − 15 = 0 

⇒ (𝑥 − 5)(𝑥 + 3) = 0 ⇒ 𝑥 = 5 𝑜𝑟 − 3, and these are the 

remaining roots. 

Method 2 

2 + 𝑖  is another root (the conjugate of 2 − 𝑖) 

Write  𝑧4 − 6𝑧3 − 2𝑧2 + 50𝑧 − 75 

= (𝑧 − [2 − 𝑖])(𝑧 − [2 + 𝑖])( 𝑧2 + 𝑏𝑧 + 𝑐)  

= (𝑧2 − 4𝑧 + 5)( 𝑧2 + 𝑏𝑧 + 𝑐),  

as (2 − 𝑖) + (2 + 𝑖) = 4 and (2 − 𝑖)(2 + 𝑖) = 22 + 12 = 5 

Then, equating coefficients, 

𝑐 = −15   and  [𝑧3: ] − 6 = 𝑏 − 4, so that 𝑏 = −2  

[Check: [𝑧2: ] −2 = −15 − 4𝑏 + 5 ⇒ 𝑏 = −2] 

Thus 𝑧4 − 6𝑧3 − 2𝑧2 + 50𝑧 − 75 = (𝑧2 − 4𝑧 + 5)( 𝑧2 − 2𝑧 − 15)  

And 𝑧2 − 2𝑧 − 15 = 0 ⇒ (𝑧 − 5)(𝑧 + 3) = 0 ⇒ 𝑧 = 5 𝑜𝑟 − 3, and 

these are the remaining roots. 


