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(1) The complex number 𝑧 is represented by the point 𝑃 on the Argand diagram.  
Given that  |𝑧 + 4𝑖| = 2, find the range of values of arg(𝑧 + 2 + 2𝑖) in the interval (−𝜋, 𝜋). 
 
(2) A quartic equation has roots 𝛼, 𝛽, 𝛾 and 𝛿.  
Two of the roots of the equation are shown on an Argand diagram below. 

 
Find the value of ∑ 𝛼𝛽. 
 
(3) Find a fully simplified expression for  
 

∑(𝑟 − 1)

2𝑛

𝑟=1

(𝑟2 + 𝑟 + 1) 

 
 
(4) The equation 3𝑥3 − 𝑥 + 1 = 0 has roots 𝛼, 𝛽 and 𝛾. Show that 𝛼3 + 𝛽3 + 𝛾3 + 1 = 0 
 
(5) The complex number 𝑧 satisfies |𝑧 + 2 + 4𝑖| = |𝑧 − 2 − 8𝑖| and |𝑧| = 6.  
Express the possible values of 𝑧 in the form 𝑟(cos 𝜃 + 𝑖 sin 𝜃) giving any non-exact values to 3SF. 
 
 


