Girraween High School

2026 Year 12 HSC Task 1

Mathematics Extension 2

General Instructions

e Reading time: 5 minutes

Working time: 90 minutes

Write using black pen

Calculators approved by NESA may be used

A reference sheet is provided

Answer multiple-choice questions on the multiple-choice answer sheet provided

For questions in Section II, show relevant mathematical reasoning and/or calculations

Total Marks: 83

Section I 5 Marks

e Attempt Questions 1 -5
e Allow about 10 minutes for this section

Section II 78 Marks

e Attempt Questions 6 - 11
e Allow about 80 minutes for this section
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Section I

5 marks
Attempt Questions 1 -5

Allow about 10 minutes for this section
Use the multiple-choice answer sheet for Questions 1 -5

Question 1

j2026 —

A) i

Ko

C) —i

D)1

Question 2

A cubic equation with all real coefficients has roots @, 8 and y such that a? + g% + y? < 0. The

equation must have:

A) Three real roots

B) Two real roots

@ One real root

D) No real roots

Examination continues next page-..
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Question 3

z is a complex number in the first quadrant such that 04 = z and |z| < 1 (see diagram).
y
. P py?=1
X
J 1
B

saieeyy:
OB = = would be represented by the diagram

A) :

i s
?+y’ =1 2?2+y’=1
-1 X -1 X
o =

D)

i e A

Examination continues next page...
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Question 4
If z is a complex number x + iy, y # 0 then which of the following is NOT always true?

A) z + Z is always entirely real
B) z — Z is always entirely imaginary

C) zZ is always entirely real

@g is always entirely imaginary

Question §

A complex number z lies on the circle |z + 2i| = 1 (see diagram)

y

-1 -8 © 08 X

<8

The range of the argument of z is

A) —m<Argz <0

3
B) —T" <argz <%

5
O) —-;ESArgz S_%

21 [
@-;SArgz s—;

Examination continues next page...
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Section II

78 marks
Attempt Questions 6 - 11
Allow about 80 minutes for this section

Answer each question in the appropriate writing booklet. Extra writing booklets are available.

FUNSES
i

For questions in Section II, your responses should include relevant mathematical reasoning and/or
calculations.

(Note: you may use the notation cis when using modulus/argument form).

Question 6 (12 marks) Start a new writing page

a) (i) Express —1 + iv/3 in modulus/argument form.

b) (i) By letting (x + iy)? = 9 + 404, find the two square roots of 9 + 40i.

c)

in Cartesian form.

(ii) Find "11"‘5

s . 3 & 3
(iii) Given —1 — i = V2(cos — — tisin= =) show that the exact

lue of sin 7n _ =V6=4
ue o S e
e 17 4

(ii) Hence solve the equation z2 + (3 + 6i)z — (9 + i) = 0.

Examination continues next page...
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Question 7 (11 marks) Start a new writing page

a) (i) By completing the square, solve z2 — 4z 4+ 8 = 0 over the complex field.

2
(ii) Show that z = 3 is a double root of the equation

9z% 4+ 2423 42822 -80z+32=0

(iii) Hence solve 9z* + 2423 + 2822 — 80z + 32 = 0 over the complex field.

b) (i) If z = —1 + 2i is aroot of the equation 4z3 + 5z%> + 14z—15=0

explain why z = —1 — 2i is also a root.

(ii) Hence find all of the roots of 4z3 + 5z% + 14z — 15 = 0.

Examination continues next page
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Question 8 (10 marks) Start a new writing page

Sketch the following curves and regions on separate Argand diagrams:

(@) Re(z) < 1 and Im(z) = -2 3

b)|z—1-iv3|<2and0 < Argz <

w (A
W

©lz+2-il=|z—4—i 2

2 (~247) 7 =4 )

dArg (z—1) = Arg (z+ 1) 2

Examination continues next page...
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Question 9 (15 marks) Start a new writing page

-

a) In the diagram below, 0A=20< Arg(z) < g a

OB=2z+5and OC = z—5.

y
=5 o
¥ A *+ S
C 3 B
X
(o)
(i) Prove Arg (z +5) = % Arg z 2
(ii) Prove Arg (z — 5) = Arg (z+5) + g 2

Question 9 continues next page...
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.
Question 9 (continued) i

b) In the Argand diagram below, 00 = 1 + 8i and triangle OPQ is right angled at P 3
with PQ = 2 X OP (see diagram).

! a |1+

X
o)
Find the coordinates of P. 2
. } z+1 T . N
c) The relationship Arg S_3 = g represents part of a circle in the complex plane.

(i) Find the centre and radius of the circle giving reasons. 4

i 242 = Z showing all f
(ii) Sketch Arg i i E showing all features. 2

Examination continues next page...

i Scanned with !
i & CamScanner’;


https://v3.camscanner.com/user/download

Question 10 (14 marks) Start a new writing page

b) (i) Use Euler’s theorem to prove that e™? + e ™™ = 2 cosné.

(ii) Express V3 + i in exponential form.

(iii) Given 1 — i = vZe ™, show that
(V3+0)° =08+ ((V3-i)°( + )° = —256.

3 ; cot*f-6cot?6+1
¢) (i) Use DeMoivre’s Theorem to show that cot46 =
4cot30—4cotf

(ii) Hence show that the solutions to z* + 6z2+1=0 are

+i cot% and +i cot%".

Examination continues next page...
9

a) Find the ﬁv}e\‘ﬁﬁh roots of —32i. Leave your answers in modulus/argument form.

(U8

NS
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Question 11 (16 marks) Start a new writing page

a)

b)

(i) State the roots of z7 — 1 = 0. You may leave your answers in modulus/argument form.

(ii) If w is the root of z7 — 1 = 0 with the smallest positive argument, show that

w",n a positive integer is also aroot of z7 — 1 = 0.

(iii) Show that w + w? + w3 + w* + w® + wé = -1

(iv) Show that (w + wé)(w? + w3) (w3 + w*) =1

O:J.I)-

T 2n 3n
(v) Hence show that cos cos —=cos—- =

5 s 1
(You may assume that if z = cos 6 + i sin 0 that z™ + = = 2 cosnb).

(i)Showthatz”? —1=(z—-1)(z6 +z°+z*+ 23 +22+2z+1)

(ii) Resolve z® + z5 + z* + z3 + z2 + z + 1 into real quadratic factors
(you may use your solutions to Question 11(a))

(iii) Hence show that

1 1 1 1 2n 1 3 1 T
34 =4 2 = 4 = = ) £ = = = &
Z +Z3 Z +Z2 z+z+1 (z+z cos7)(z+z+2cos7)(z+z+2cos7)

(iv) Hence by letting u = z + i , show that 2 cosz7" ,—2 cosg and —2 cos37—" are the

solutionstou3 + u? —2u—1=0.

End of Examination.
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2026 Task 1

Mathematics Extension 2
Multiple Choice Answer Sheet

Select the alternative A, B, C or D that best answers the question. Fill in the response oval
completely.
Sample 2+4= (A)2 B)o6 (C) 8 (D) 9

A O B @ c O D O

If you think you have made a mistake, put a cross through the incorrect answer and fill in the new
answer.

A@® B CO D O

If you change your mind and have crossed out what you consider to be the correct answer, then
indicate the correct answer by writing the word correct and drawing an arrow as follows.
correct

Y

<
ASE B CO D O

1. A O B @ c O D O
2. A O B O cC ® D O
3. A O B @ c O D O
4. A O B O c O D @
5. A O B O c O D @
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Question 9 (15 marks) Start a new writing page
a) In the diagram below, 0A=z0< Arg(z) < g and |z| = 5.

ﬁzz+5and0—C)=z—5.

y
A‘ o
\

\ . .

o
: 1
(i) Prove Arg (z+5) = 2 Arg z 2
(ii) Prove Arg (z — 5) = Arg (z + 5) -I-g 2

(1) =HP& = L Zpoa (ﬁ“G! o

ﬂu~o’lg ak~ T (/(rywm-?fﬂm
5Wy\a on dhe JSame MC)

Iﬁfaa(wcf) 2%—— J%% (2D

Question 9 continues next page...



p-410 Altinative Slicting

Question 9 (15 marks) Start a new writing page .
( ) g pag o Q.9
a) In the diagram below, 0A=70< Arg(z) < g and |z| = 5.

OB =z + 5and O_C' = Z—5+ _

1
(i) Prove Arg (z+5) = > Arg z 2

(ii) Prove Arg (z —5) = Arg (z + 5) +g 2
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Question 9 continues next page...
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