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General Instructions

e Write your answers in the Answer Booklet.
e Write using black or blue pen.

e Erasable pens are not to be used.

e Approved calculators may be used. Mark 130

e Diagrams are not drawn to scale.
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questions 6 - 8.
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Section |
Multiple Choice.
Each question worth 1 mark in this section

1 What is the value of Im(z) if z=4—-iyJ3?

(A) -iV3
(B) -3
© 3
(D) i3

2 What s the conjugate of the complex number ~/2i —2?

(A) 2i+2
(B) 2+2i
C) 2-2i
(D) —2i-2

3 What is the argument of @ given that @ =—-4+3i

3
A) tant=
(A) 2
3
B) -tan"=>
(B) 2
3

C) tant34+Z
© 4 2

3
D —tan™ =
D) = 2



The complex numbers p=5-2i and q=-8-7i are represented by the points
P and Q on the Argand diagram. Which of the following complex numbers is

represented by the vector PQ?

(A) —13-5i
(B) 13+5i
(C) 13-5i
(D) —13+5i

Which of the following equations has the roots 1+ 2i, 1-2i and -3?

(A) z2*+z°+z+15=0
(B) z2*-z*+1z+15=0
(C) z*+z°-z+15=0
(D) z°-z*-z-15=0

End of Section |



Section 11 (25 marks)

Question 6 (8 marks)

(a) Given the complex numbers z=~/3—i and w=-2+2i.

(1)  Write z in modulus and argument form.

2
(i)  Hence, simplify 2—4 Leave your answer in the form a+ib, where
(4

a and b are real.

(b) (i) Find the two square roots of the complex number —5+12i.

(i) Hence, or otherwise, solve the equation z*+(2+i)z+(2-2i)=0.



Question 7 (8 marks)

_ e
(@) Find the value of —
i

(b) Consider the equation x* —8x*+25x—26=0.

(i)  Show that 3—2i is a root of the equation.

(if)  Find the other roots of the equation.

(c) On the Argand diagram, the points O, A, B and P represent the complex numbers
0, 1++/3i, /3+i and z respectively. OAPB forms a rhombus.

=

(i)  Find z in the form of a+ib, where a and b are real numbers.

(i)  Aninterior angle of the rhombus is marked as @ on the diagram. Find the
value of 4.



Question 8 (9 marks)

Given that @ is a non-real seventh root of —1 with the smallest positive argument:

(1)  Find @ in polar form.
(i) Showthat -0+’ -0’ +0'-®° +0° =0.
(iii) If z=cos@+isin@, show that z"+z" =2cosnd .

. N 2 3
(iv) Hence, or otherwise, find the exact value of cos%cos%cos%.

(v) Show that a = w—w’ —o* and g =0®+®° - »° are the roots of
the equation z—z+2=0.

(vi) Hence, find the exact value of sin%—sinz%z—sin%[ :

End of Task
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Measurement

Length

{ ® 2ar

~ 360

Area

Surface area

REFERENCE SHEET

Financial Mathematics

A=P(l+r)

Sequences and series

T;Iﬁf.'l'+|:n—1:|rj

s, =%[2a+{n—ljfi] =%{u+f}

]:I:fzi""_]
A =2m? + 2mrh [ ]I ) J
all=p" .-:z||lr"‘—1
A=4 2 N = = . 21
™ " I=r r=1 !
Volume
o
5= <1
v=Lan > _,,-|f|
3
'l-"::;rr?'
3
Functions Logarithmic and Exponential Functions
.,III 2 .
__—b:t b —4ac ]ugﬂa"':xuﬂmgft
2a

For ax> + bx" +cx +d = O
) b
ﬂ'—.ﬂ+'}"——E

C

aff +ay+ffy=—
d
and aﬁr-—?

Relations

[_: - Fz]j + [}r - .fc':lz =




Trigonometric Functions

sind = Eﬂ cosAd = ;ﬂ. tanA = ﬂ

¥p ¥p adj
1
A=—abzinC
2 N
.a' _ .F;l _ .c {50
sind  sinf sl 1

c* = a* + b* = Jabcos C

a+ b=t
cosC = >k
f=r@
A"lrzﬂ
2

Trigonometric identities

sec A = L ,cosA ()
cosA

1
coReC A = —

 EinA#0
sinA

cotA = L sinA =0

sinA

T '
cos™x + smi.!: =1

Compound angles

sin{A + B) = sinAcos B + cos Asin B

cos(A + B) = cosAcos B — sinAsin B
tanA + tan B

1=tanAtan B

2t

1+
1-#
2

tan{A + B) =

A .
Il f =tan— then sind =
2 2

cosd =
1+1¢

tand = -
1=

cosAcos B = %Ecus[ﬁl — B) +cos(4 + E‘]I]
sind sinf = %[l:us[.ﬂl - B) =cos(d + B}]
sindcos B = %[sin[ﬂ + B) + sin{d — B}]

cosAsinB = é[sin[.—‘l + B) = sinlA = H}]

sin®nx = %[:I = cos 2nx)

cos” nx = %Iil + cos 2nix)

5#

Statistical Analysis

An outlier is a score

o less than ) = 1.5 = IQR
ar

more than (), + 1.5 x QR

Marmal distribution

o2 -1 01 2

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

+  approximately 95% of scores have
7-soores bDetween =2 and 2

+  approximately 98.7% of scores have

zescares between =3 and 3

E(X) = u

Var(X) = E[(X - u)?] = E(x?) - i
Probability

P{A m B) = P(A) P{B)

P(AwB)=P(A) + P(B)- P(An B)

(A B)

P(4B) =2 S )0

Continuous random variables

P(X<r)= -[ S(x)dx

b
P[a{X{b}=J‘ Flx)dx

Binomial distribution
PX=r)="Cp(1—p)"™"
X ~ Bin(n, p)
= P(x=x)

= {:Jpzil—p]"_x. x=0,1,....n
E(X)=np
Var(X) = npl{l - p}



Differential Calculus Integral Calculus
Funection Derivative 1 9
) I S @) dr=—=[Fx]T +e
y=Fle) —L=nf LA R
i dy dv du
e ax Yax ' Vdx _[f"'ix.‘lsinf[x}dx:—cn5ﬂx}+c
v=glu) whare u= f(x) jy =? ju
* wooax If’[xjcﬂsf(xjdx=:~;in_f{_t’,'l+::'
Jdu_, dv
v _u £= dx dx .
v dx v F(x)sec® flx)dx = tan f(x)+ ¢
d
y=sin f(x) L= fleeosflx) |
f’(;je-ﬁ'ﬂ'dx =l P4
. J
y=cos fx) j—}=—f‘{x}sinﬂx}
X o
S (x) dx lnl
= In| /(x)|+¢
¥ =tan f{x) j—y= Fix) scczfl:x] J fx)
X
i £lx)
; dy ¥ x _a i
—e ﬁzf—{x}ﬁf[xl | Fx)a" ey = —c
_ dy _ fx) ,
y=Infx) dx Flx) J’ AL _d~’:=$itl_]M+¢
Jat =[F(0)]
y=al® %:[]na}f’[x]u-’r{ﬂ
—f‘{x} dr = ltzln_l@+ c
_ dy __ ) 16
y=log, fx) dx  (Ina) F(x)
[ dv du
P dy Fix) u—dx=uv—ju—d.x
y=sin"" f{x) —_—— 1 dx dx
dx IIL—[_}r[t]]E
Ir
-1 dy Jf'x) I Fix)dx
y=cos f(x) —_————
dx Fl_[f{'x'}]z a
b=—a )
-1 dy __ f(x) e MOLHORE FICATEER CM]|
y=ta! /() DS
dx 1+[ £(x)] where a=x, and b=x_




Combinatorics

Vectors
|| =] xi + 3] = N3+ ¥

u-v=|u|[ v]cosd = xx; + ;.
where u = x;i +y,J

and v=Xal + ¥, ]

r=a+Ab

Complex Numbers

|

rlcos@ + isind)

= re'?

r=a+ib

[r (cos@ + isin ﬂ'}]ﬂ = r™(cos nf + isinnd)

= ,l-"g'"ﬂ

Mechanics

dx _dv _ dv_ df1 4
Ifﬁ”a:?x(?“]
x=acosint+a) +c
x=gasinlnt + o) + ¢

i= —HE[.J:— c)
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Question 1
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Question 2
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Question 3
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Question 3
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SECTION II NI o et s S5 S e el e e
25 marks

Your responses should include relevant mathematical reasoning and/or calculations.
Extra writing space is provided at the end of each part in this Answer Booklet.

Question 6 (8 marks)
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Question 6 (continued)
Part (b) Marks
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Part (a) Marks
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Question 7 (continued)

Part (c) Marks
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Question 8 (continued) _
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Question 8 (continued)

(vi) 2

Pev+ el pve CeS S

.

Al\Aieve A

l

End of Task
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Section II extra writing space

If you use this space, clearly indicate which question you are answering.
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