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General * Reading time — 3 minutes
Instructions «  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




Use the multiple choice answer section provided on the answer booklet for Questions 1 — 5

Marks
Question 1
Which complex number is a 6 root of i ? 1
1 1
A o— \/_5 + \/_5 l
B. ————i
V2o V2
C. —V2+v2i
D. —V2-+V2i
Question 2
The complex number z is chosen so that 1, z, ..., z’ form the vertices
of the regular polygon shown. 1

(& ]

A. x"—1=0

B. x’+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.

WA

Which of the following complex numbers is equal to z ?

A. -z
B. 72
C. 73
D. z*
Question 4

D 1-i . . ..
Multiplying a non-zero complex number by T results in a rotation about the origin on an Argand

diagram.

What is the rotation?

A. Clockwise by %

B. Clockwise by %

C. Anticlockwise by %

D. Anticlockwise by %
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Question 5

The diagram shows the complex number z on the Argand diagram.

\__..Z

Y

2

Which of the following diagrams best shows the position of IZZ_I ?
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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

i

Let z; be a complex number, and let z, = e3 z;.

The diagram shows points 4 and B which represent z; and z,, respectively, in the Argand plane.

A
B (Zz)
A(z 1)
O -
Explain why triangle OAB is an equilateral triangle. 2
Question 8
(a) Convert 1 ++/3 i and 1 — i to exponential form. 2

(b) Use the exponential forms of 1 + /3 i and 1 — i to show that

) AD
(1+\/.§1) + (1—\/.§l) _ g 3
(1-i)* (1+i)*
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Answer all questions in the answer booklet

Marks
Question 9
0,
(a) Given z = re™ , explain the significance of f/}_‘e" . 2
ind the fifth roots ot 1+ i+/3, 1n exponential form,
b Find the fifth f1 3, inexp ial fa
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 Z,,.; = z2 + C.
1 3.
(a) starting with z, = 0, and letting ¢ = — > + \/?_ L
(1) calculate the values of z;, z,, z3 and z,. (ie the first four iterations) 4
(i1) 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 zs is obtained. 3
: . 1, V3,
(©) Based on your results in (b) and (c), determine whether — > + ry L is a member
of the Mandelbrot set.
Justify your answer. 2
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REFERENCE SHEET
Measurement Financial Mathematics
Length A= P{I 4 r)”
[ = % ¥ 2mr
Sequences and series
Area
_i -2 T=a+(n-1)d
A= 360 Xy n
A= "z?(f,m} S,=5{2a+(n-1d]=S(a+1)
Surface area T = ar”_]
A =2nrr® + 2mrh } ]
all=r"}) alr" =1
A = 4xr? S, = { = { r#l
l=r r—1
Volume
a
V=lAh S__l—‘l|r|<l
3
V="m
3
Functions Logarithmic and Exponential Functions
2 .
P = b +b" —dac log”ﬂ'r = x = g%~
2a
; , i o Ioghx
For ax" + bx“ +cx +d = ﬂ':lﬁF OE A = log,a
a+ﬁ+y=-ﬂ
) at = xlna
aff +ay+ Py= %
and afly = _%r

Relations

(x - h}z +(v- ;()3 _ 2
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Trigonometric Functions

sinA = 2P oA = ﬂﬁ tan A = Op[‘:-
hyp hyp adj
.
A=—absinC |
Zﬂ?‘)l JE 45
.2 < As

sinA  sinB - sin C I

¢ =a*+b* - 2abcos C

2,422
LSC=a + b ¢
2ab
l=r8
A=lr2€
2

Trigonometric identities

secA = ] ,cosA 20
cos A

cosecA = ,L, sinA #0
sinA

cotA = ,sinA 20

sin
cos’x + sinx = |

Compound angles

sin(A + B) = sinAcos B + cosAsin B

cos(A + B) = cosAcos B — sinAsin B

A+ B
l-tanAtan B
A . 2t
If t=tan— then sinAd =
1+ 12
1-1%
cc:-s.ai:—ﬁ
I+
21
tanAd = ——
-7

cosAcosB = %[cos[ﬂ. — B) +cos(A + B)|
ﬂmhm3=%hmH—Bmem+Bﬂ

sindcosB = :

_EhmM+Bhﬂmm—Bﬂ

cosAsinB = %[sin(ﬂ. + B) — sin(A - B)|
sin“nx = %{l — ¢os 2nx)

cos”nx = %(1 + cos 2nx)
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Statistical Analysis

X —u An outlier is a score

‘T less than Q, — 1.5 x IQR
or

more than Q; + 1.5 X IQR

Normal distribution

+ approximately 68% of scores have
z-scores between —1 and 1

* approximately 95% of scores have
z-scores between -2 and 2

+ approximately 99.7% of scores have
z-scores between -3 and 3

E(X) =

-

Var(X) = E[(X - )] = E(X?) - 1

Probability
P(AnB)=P(A)P(B)

P(AUB)=P(A)+ P(B) - P(ANB)
P(ANB)

P(A|B) = 7(B)

P(B)#0

Continuous random variables

P(X<x)= J Flx)dx

[

b
Pla<X ﬁb]:f F(x)dx

a

Binomial distribution
P(X=1r)="Cpr(1- py=r
X ~ Bin(n, p)
= P(X=x)

= (;]F‘x(l -p)" N x=0,1,...,n
E(X)=np
Var(X) =np(1-p)
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Differential Calculus

Function

y=fx)"

JJ B M'LJ

v=g(u) where 11 = f(x)

o
y=5
y=sin f(x)
y=cos f(x)
¥ =tan £(x)
y= ef[.t}
y=1In/(x)
y=al®
y=log, £(x)
y=sin"! £(x)
y=cos™ /(x)
y=tan"' f(x)

Derivative

d}' _ ’ e il
I =nf(x)[/(x)]
dy _ v du

dx dx dx

dy _dy du
dx du dx
du dv
V——u—
ﬂ _dx dx
dx "

§i=f%thaﬁx)
X

dy

d—;‘_=-.f'(xi sin f(x)
D prxysec f(x)
dx

a = f'(x)e/)
dx

dy _ /()
dx  f(x)
dy

- =(Ina) /(x)a’ ™

dy _ f'(x)

dx  (Ina) f(x)
dy _ f'(x)

dx ||I _ [f(x}]z
&y )
dx ||] _ [f(x}]Z
dy  S(x)

v 1+ [ A0
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Integral Calculus

¢ n _ L n+l i
J.f ([ A(x)]"dx = — [ /()] +¢
where n# -1

-

Sx)sin F(x)dx =—cos flx)+¢

Y

S(x)cos f(x)dx =sin f(x)+¢

&

‘[f’(x)scczf[x}dx =tan f(x)+¢

-

F(x)e’Wdx ="My ¢

J i%f;dx=lmftxn+c
" fix)
F(x)a"Mdx = 4 v
J Ina
AL

b

Flx)dx

b—a
2n

L&

{r@)+ £+ 2 A+ -+ A(x, )]

where a=x,and b=x,
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Combinatorics

np - n!

" n =)

(o)=rcm s

rin=r)

n

Ny -
{x+n}"=x”+(|]x" 'a+-~-+[,_

]x”_'nr +:+a

Vectors
|£_¢| =‘ xi +_v“_r'| = «.fxz + _\-‘2

y|cns€ = XXy + ¥ Vs,

wey=ul
where u = x,i+y,j

and v = xy0 + ¥, ]

r=a+Aib

Complex Numbers

z=a+ib=r(cosf + isinf)
= re'?
[r[cos B+ isin H]]H = r"(cosn@ + isinnd)

- rnemﬂ‘

Mechanics

ﬁLﬂLwﬁ_i“{
di*  dt dx  dx\2

x=acos(nt +a) + ¢
x=asin(nt + @) + ¢

i=-n*(x-c)
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