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2016 - 2017 Extension 2 Assess.ment Task 1
Answer on the multiple choice answer sheet (1 mark each)

i The Argand diagram shows the complex numbers z and w, whete z lies in the first
quadrant and w lies in the second quadrant.
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Which complex number could lie in the 3rd quadrant?

Ay —w ' ) z
3B) 2z . o ) w—z

. i _ o
2 Given z= 2(003—7;;- + isin%) , which expression is equal to (2") ?

1 T, T
(A) %[cosg—-—isin%] (C) E[cosé--%»zsmg)
(B) 2[003%— - isin%} _ : ) 2[098"3— + ISIHE']

3 +The complex number z satisfies |z—1|=1.

What is the greatest distance that z can be from the point ; on the Argand diagram?

(A) 1 © 2v2
®) V5 @) V2 +1

4. The cartesian equation of the locus specified by |z|? =z + Z is
A (x—1D*+y*=1. B.(x+1)?*+y2=1

C.x*+(@y-1F=1  Dx+(y+1)?2=1



Question 5 (12 Marks) Begin a New Sheet of Paper

a) Given 4=3+4i and B=1-1, express the following in the form x-+iy Marks
G 4B 1
. A
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b))  Let a=—+3+;

(i) Find the exact value of |a| and arg « 2
(ii) Find the exact value of ¢’ inthe form a+ib where a and b are real. 2
c) Sketch the locus of the point representing the complez number z on the Argand diagramn
and find its Cartesian equation:
. . 2
() le+i|=]z~1|
(ii)
z—1i 2 3
.y . 1—i
(d) Multiplying a non-zero complex number by E_—f results in a rotation about the origin
on an Argand diagram.
1

What is the rotation?



Question 6 (14Marks) Begin a New Sheet of Paper Marks
(@) Let zq = cos® + isin® and zz=cos¢ + isin¢, where 0 and ¢ are real.

Show that: (|) —— = c0s0 - isin® 1

(ii) 2122 = COS (B+¢) + isin (B+¢) | 1

(b) () Find all pairs of integers x and y such that (x +iy)? = -3 — 4i, 2
(if) Using (i) , or otherwise, solve the quadratic equation z° - 3z + B+i) =

yl'\

O x

The diagram shows a complex plane with orlgm 0. The points P and Q
represent arbitrary non-lzero complex numbers z; and Zy respectively.

(i) Use the diagram to show that

2
|21— 25| < |2q|+]| 2. .

| (ii) lzl;zzl Z|z1|-|2]. 2

(1ii)

‘Construct the point B representing z,. +2g.
What type of quadrilateral is OPRQ?

Gv) TIf |z - 2] = |zq+ zzi,'whéf can be said

about the complex number -Z—l- ?
. 9



Question 7 (14?Marks) Begin a New Sheet of Paper Marks

(a)
Im A
arc ofa
“ circle
1
Re
In the diagram above,the locus of the point P representing the complex number z is
graphed. Write down a possible equation in terms of z,b and o for the locus of P. Note that
constants b and « are real.
b) (i) UseDe Moivre’s Theorem, to find expressions for cos34 and sin3¢ 3

4oyl
(i) Hence prove that tan38= Jtanb—tan”

1-3tan* 8 : 2
Itis giventhat z° =1 where z=1
c)
() Showthat z' +z+1+z"'+2z2%=0 2
(i)  Showthat z+z"' =2 cosg{sEE k=1234. 2
(i) Byletting ‘x=z+z" reducethe equation in (i) above to a 2

quadratic equation in x.

(iv)  Hence deduce that cos%.cos—%g- mi—
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