
 

 Jrahs Ext 2  Task 1 2021 P1 

 

  

Multiple Choice  

 1.  For a certain complex number 𝑧, where arg(𝑧)=𝜋/5, then arg(𝑧7) is  

A. 2𝜋/5  

B. 3𝜋/5  

C. −7𝜋/5  

D. −3𝜋/5  

 

2. .Consider the complex numbers 2𝑧, 𝑖𝑧, and 2𝑧 − 𝑖𝑧, where 𝑧 ∈ 𝑪, 𝑧 ≠ 0. 

     These three complex numbers are plotted in the Argand plane and together with the origin O 

      they form the vertices of a quadrilateral. 

      The area of this quadrilateral is 

A. 
1

|2𝑧|
 

B. |2𝑧| 

C. |𝑧2| 

D. 2|𝑧|2 

 

 

3. The points 𝑃1 to 𝑃12 are twelve equally spaced points around the circumference of a circle. 

 
Point 𝑃3 represents the complex number 𝑧 = 𝑎 + 𝑖𝑏. The complex number 𝑖11𝑧̅ is represented by 

point  

 

A. 𝑃5 

B. 𝑃8   

C. 𝑃9 

D. 𝑃11 
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4. It is known that 𝜔 is a 4th root of 
√7

√10
+

√3

√10
𝑖. Which of the following is also a root? 

A. 𝜔2 

B. −𝜔 

C. 𝜔̅ 

D. −𝜔̅ 

 

5. Which of the following represents the locus of 𝑧 such that 𝐴𝑟𝑔 (
𝑧+2

𝑧−2
) =

2𝜋

3
? 

 

 

A                                                                                            B                   

 

 

 

 

 

 

 

 

 

        C                                                                                                                       D    

  



 

 Jrahs Ext 2  Task 1 2021 P3 

 

Question 6 (9 marks) 
 

A. Given 𝑧 = 2 + 3𝑖 and 𝑤 = 3 + 𝑖, find   𝑧 + 𝑖𝑤̅̅ ̅̅ ̅̅ ̅̅     in the form 𝑎 + 𝑖𝑏                                                     2m 

 

B. Given that 3 + 𝑖 is a root to the equation 𝑧4 − 4𝑧3 + 3𝑧2 − 10𝑧 + 50 = 0,  
factorise  𝑧4 − 4𝑧3 + 3𝑧2 − 10𝑧 + 50 into: 

I. Factors with real coefficients                                2m 

II. Linear Factors                                           2m 

 

C. On an Argand Diagram, sketch the locus of 𝑧 such that 𝐴𝑟𝑔(𝑧 + 1 + 𝑖) = 𝐴𝑟𝑔(𝑧 − 2𝑖)               3m 

Question 7 (Start a New Page) (9 marks)  

A.  Solve the equation 𝑧2 = |𝑧|2 − 4                               3m                                                                                                                            

        

  A.  i)  Show that 3 − 𝑖√3 is 2√3 (cos (−
𝜋

6
) + 𝑖 sin (−

𝜋

6
) ).                                                                1m 

 ii)  Find (3 − 𝑖√3)
6
 and express your solution in the form 𝑥 + 𝑖𝑦 where 𝑥, 𝑦 ∈ ℝ.                         2m 

iii)   Find the integer values of 𝑛 for which (3 − 𝑖√3)
𝑛

 is real.                                                         1m 

iv)  Find the integer values of 𝑛 for which (3 − 𝑖√3)
𝑛

= 𝑎𝑖, where 𝑎 is a real number.                  1m 

 

 B   Express 𝑒
𝑖𝜋

3  in Cartesian form.                                                                                             1m     

       

                                                                                                                                                       

Question 8  (Start a New Page)  (8 marks) 

     Given that 1, 𝛼 and 𝛼2 are three complex numbers on the Argand diagram, where 𝛼 is a non-real  

cube root of unity. 
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I. Show that 1 + 𝛼 + 𝛼2 = 0.                                                                               1m 

              

    ii       ABC is an equilateral triangle, 𝑧1, 𝑧2 and 𝑧3 are the complex numbers corresponding to  

A, B and C respectively. Write down 𝑧1, 𝑧2 and 𝑧3 in terms of 𝛼.                         3m 

    iii.     Show that 𝑧2 + 𝛼𝑧3 + 𝛼2𝑧1 = 0.                              1m 

    iv      Let 𝜔1 =
1

3
(1 + 𝛼 + 𝑧2), 𝜔2 =

1

3
(𝛼 + 𝛼2 + 𝑧3) and 𝜔3 =

1

3
(1 + 𝛼2 + 𝑧1)                                   3m 

            be three complex numbers, prove that 𝜔1, 𝜔2 and 𝜔3 are the cube roots of -1.                                                                          

 

Question 9  (Start a New Page)      (10 marks)                                           

Let 𝑣 = 2 + 2√3𝑖 and 𝑤 = 2√2 + 2√2𝑖. 

i) If 𝑧 =
𝑣

𝑤
  give 𝑧 in modulus-argument form.                                                                           3m 

 

            ii)  On an Argand diagram, plot 𝑣, 𝑤 and 𝑧.                                                                               2m 

            iii) Using your results from part (iii), show that tan (
𝜋

12
) = 2 − √3.                                         2m 

            iv) Given that 𝑧 =
𝑣

𝑤
 is a solution of the equation 

                 𝑧3 +
1

2
(√2 − 3√6)𝑧2 + 3𝑧 − √6 + √2 = 0,  

                find the other two solutions of the equation, expressing your answers in Cartesian form.    3m 

 

    

Question 10    (Start a New Page)      (11 marks) 

 A   Given that 𝑧 = 2
1

3 (cos
π

4
− 𝑖 sin

𝜋

4
), 

  

i)  Show that 𝑧3 +
1

𝑧3 =
−5

2√2
−

3

2√2
 i                                                                                                         3m 

ii) Find the real numbers 𝑎 and 𝑏 if 𝑧3 +
1

𝑧3 = 𝑒𝑎. 𝑒𝑖𝑏                                                                            3m 

 

B   Given |𝑧1| = |𝑧2| = 2, and arg(𝑧1) =
𝜋

5
 and arg(𝑧2) =

3𝜋

5
,                                                            

Show that (𝑧1 − 𝑧2)= 4sin (
𝜋

5
 )𝑐𝑖𝑠(

−𝜋

10
)                                                                                            5m 

 

 

 

                                                                                         

 

END of PAPER 
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