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General 
Instructions 

• Reading time – 3 minutes 
• Working time – 40 minutes 
• Write using black or blue pen 
• NESA-approved calculators and mathematical templates 

may be used 
• A Reference Sheet is provided at the back of this paper for 

your use 
• The completed Investigation Activity associated with this 

task may be used as a resource for this Validation Activity 
 

  

Marks: Part II – 30 marks (this paper) 
 
• Attempt Questions 1 – 10 on the answer booklet provided  
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Use the multiple choice answer section provided on the answer booklet for Questions 1 – 5 
                    Marks 
Question 1 
 
 Which complex number is a 6th root of i ?        1 
 
 A.  − 1

√2
+ 1

√2
𝑖𝑖 

 
 B.  − 1

√2
− 1

√2
𝑖𝑖 

 
 C. −√2 + √2𝑖𝑖 
 
 D.  −√2 − √2𝑖𝑖 
 
 
Question 2 
 
 The complex number z is chosen so that 1, z, …, z7 form the vertices  
 of the regular polygon shown.         1 
 

 
 

 Which polynomial equation has all of these complex numbers as roots? 
 
 A. 𝑥𝑥7 − 1 = 0 
 
 B.  𝑥𝑥7 + 1 = 0 
 
 C. 𝑥𝑥8 − 1 = 0 
 
 D. 𝑥𝑥8 + 1 = 0 
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Question 3 
 
 A complex number z lies on the unit circle in the complex plane, as shown in the diagram. 

 

 Which of the following complex numbers is equal to 𝑧𝑧̅ ? 
 
 A. –z 
 
 B. z2 
 
 C. –z3 
 
 D. z4 
 
 
 
 
Question 4 
 

 Multiplying a non-zero complex number by 
1−𝑖𝑖
1+𝑖𝑖

 results in a rotation about the origin on an Argand 
diagram. 
 
What is the rotation? 
 
 A. Clockwise by 

𝜋𝜋
4
 

 
B. Clockwise by 

𝜋𝜋
2
 

 
C. Anticlockwise by 

𝜋𝜋
4

 
 
D. Anticlockwise by 

𝜋𝜋
2
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Question 5 
 
 The diagram shows the complex number z on the Argand diagram. 

 

Which of the following diagrams best shows the position of 
𝑧𝑧2

|𝑧𝑧|
 ? 
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Answer all questions in the answer booklet 
 

          Marks 
 
Question 6 
 

The location of the complex number a + ib is shown on the diagram of page 1   2 
 of the answer booklet. 
 
 On the diagram provided in the answer booklet, indicate the location of all of the  
 fourth roots of the complex number a + ib. 
 
 
 
Question 7 
 

 Let 𝑧𝑧1 be a complex number, and let 𝑧𝑧2 = 𝑒𝑒
𝑖𝑖𝑖𝑖
3 𝑧𝑧1. 

 
 The diagram shows points A and B which represent 𝑧𝑧1 and 𝑧𝑧2, respectively, in the Argand plane. 
 

 
 
 Explain why triangle OAB is an equilateral triangle.       2 
 
 
 
 
Question 8 
 
(a) Convert 1 + √3 𝑖𝑖 and 1 − 𝑖𝑖 to exponential form.       2 
 
(b) Use the exponential forms of 1 + √3 𝑖𝑖 and 1 − 𝑖𝑖 to show that  
 

   
�1+√3𝑖𝑖�

5

(1−𝑖𝑖)4
+ �1−√3𝑖𝑖�

5

(1+𝑖𝑖)4
 = −8.       3 
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Answer all questions in the answer booklet 

          Marks 
 

 
Question 9 

(a) Given  , explain the significance of .      2 
 
(b) Find the fifth roots of , in exponential form,  
 and show your solutions on an Argand diagram.       3 
 
 
 
 
 

 
Question 10 
 

 The investigation highlighted the Mandelbrot set, which can be explored with the  
iterative sequence   𝑧𝑧𝑛𝑛+1 = 𝑧𝑧𝑛𝑛2 + 𝑐𝑐. 
 

(a) starting with 𝑧𝑧0 = 0, and letting 𝑐𝑐 = −1
2

+ √3
2
𝑖𝑖,  

 
 (i) calculate the values of 𝑧𝑧1, 𝑧𝑧2, 𝑧𝑧3 and 𝑧𝑧4. (ie the first four iterations)   4 
 
 (ii) clearly indicate these first four iterations on the diagram on the last page  

of the answer booklet.         2 
   

 
 (b) On your diagram, show geometrically, how 𝑧𝑧5 is obtained.     3 
 

 (c) Based on your results in (b) and (c), determine whether −1
2

+ √3
2
𝑖𝑖 is a member  

of the Mandelbrot set. 
Justify your answer.          2 
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