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Year 12 Viathematics Extension 2

Task 1, December 2024

General Instructions

e Reading Time - 5 minutes

e  Working Time - 90 minutes

e Write using black pen only

e Calculators approved by NESA may be used

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

Total Marks: 66

Section I - 5 marks

e Attempt questions 1-5

e Allow about 10 minutes for this section

Section II - 61 marks

e Attempt questions 6-11

e Allow about 80 minutes for this section



Section |

5 marks *

ttempt questions 1 -5 o
Low about 1€ wmivutes for this seetion

. e

Use the multiple choics: 2uswer sheet for Questions 1 to 5.

o

Question 1

A 'quadratic equation with zeros of 4 +i and 4 -1 is '

®x2—8x+17=0 CH
(B) ;2+3;+17=o .
(C) x?—8x—17 =0 -
s fo®.

(D) x*+8x—-17=0
Ques'tion.z _
The complex number w is a root of the equation z3+1 = 0
'Which of the following is FALSE?-

(A). W is also a root |

(B) w?+1-w=0

1.
& — isalso aroot

D) (w-1)*=-1

Question 3

P(z) is a polynomial in z of degree 4 with real coefficients.
Which one of the following statements must be false?

(A) P(z) has four real roots.

}@) P(z) has two real roots and two non-real roots.

N

(C) P(z) has one real rodt and three non-real roots.

@ P(z) has no real roots.

Examination continues next page...



Question 4

The Argand diagram below shows the complex numbers « and az?.

:\\ a
e

v
Y

Which of the following best represents the positions of a and z?

A)
Ya
11
(¢}
0 T
C)
Ya
a
0 T

Examination continues next page...

L

B)
Y \1
T X
®
YW\
a
z
0 1



Question 5§
Which of the following Argand diagrams describes the locus defined by

arg(z—-1i) =arg(z +1)?

.‘\) B)
1
‘n:in lin{2)
- _‘f
1 1 ;
. 5 +> Re(2) . ;
. 1o ! 2 2 1 o 1 2 N
-] 4 a5
-2 -2
(z-D— (z1)
0) D)
! Im(z) '":(7)
2R 21
| /I | )
+ t Re(z)
4 e ‘ +> Re(z)
2 a0 1 2 2 -1 0 1 2
-1 -1
-2
=21
End of Section 1

Examination continues next page...



Section II

61 marks

Attempt questions 6 - 1]
Allow about 80 minutes for this section

Start each question on a new page
In Questions 6

- 11, your responses should include relevant mathematical reasoning and/or
calculations.

.

Question 6 (11 marks) Stat 4 new answer page Mark

a) Given that 2y =3-1, 2, =2+5i, cxpress in the form, a + ib, where a and b are real

D (z)? !
ey Zg
ii) o 1

111) LJ

1
b) i) Express1—iv3 in modulus-argument form. 1
ii) Hence evaluate (1 - iv3)°. 1
¢) Ifwisone of the complex roots of z3 — 1 = 0, find the value of;%\; + le:. 2
d) i) Find the complex square roots of —18i, expressing your answer in the form a + b;, 2
where a and b are real numbers.
ii) Hence, solve the quadratic equation z2 — 31+Dz+9i=0 2

Examination continues next page...



Question 7 (9 marks) Start a new answer page Mark

a‘ ! 1 . ~ .
!' Inthic diagram below, .4BCD is a thombus whose diagonals meet at the origin, O.

T

Not to scale

;RC

If A represents the complex number z, = 3 + 4i and OD = 2 units, find the complex number (in

Cartesian form) represented by

1) D (let this point be z,) 2
ii) C (let this point be z3) 1
b) The complex number z and its conjugate Z satisfies (z — 2)* + 8(z + 2) = 16. 2

Find the Cartesian equation of the locus.

¢) i) Find the complex sixth roots of unity in modulus-argument form. 2

ii) Sketch the roots on an Argand diagram. )

Examination continues next page...



Question 8 (12 marks) Start a new answer page

a) 1) Given V3 + i = 2¢is % state /2 ~ { in modulus argurnent fon.

’ P m
i1) Hence, find the small »s; positive integer m, such that (+/3 -+ )" = ’\\/5 - l) .

b) Consider the polynomial P(x) = 2% - ax? £ 1142 — 14x + 12.

Givenx = 1 - ivZisaraot of P(x) = 0, solve the equation P(x) = 0.

¢) Letz" = cosng +isin ng

zn_z-n

n -n
1) Show that sinng = =

= and cosnf =

11) Hence, or otherwise prove the identity

325sin* 6 cos? @ = cos 660 — 2 cos 46 — cos20 + 2.

S [~ 5l
Question 9 (10 marks) Start a new answer page

a) (i) Draw a sketch of the locus of z given by the equation
arg(z—1) —arg(z+1) = E.

(i1) Find the centre of the circle on which this locus lies.

b) i) By considering (cos@ + isinf)° using De Moivre’s Theorem prove that

sin 50 = sinf(5 — 20sin?0 + 16 sin*9)
ii) By letting 6 = -755, show that the exact value of sin? (151) is %(5 -5).

Examination continues next page...

Mark

Mark



Question 10 (11 marks) Start a new answer page

The co lexy syl S
a) The complex number = satisfies both |z - 1) < |z = i and z-2-2il<1
1) inan Arga

nd diagram, indicate the region which contains the point P representing .

1) I Pmov . s .
10Ves on the boundary of this regionand arg(z - 1) = E » find the valuc of z

' ~ 1 - ;
i the form x + ty where x and y are real.

b) Letz =e' Consider the expression S, =1+ 2z 4224, .+ z",
X ) _ C”"“)G-I
1) Show that §,, = T

. iné  (sin?lg
i1) Show that§, = ez x(sl?!,—)
sin (;)

sin2 sin(nt 18

1) Deduce that  sin@ + sin26 +sin36 + ...+ sinng = —
sin=
2

Question 11 (8 marks) Start a new answer page
Consider the polynomial z° — i = 0.

i) Find the roots of z° = i
ii) Show that (z — i) (zz — 2isinZz~ 1) (z2 + zism-f%z - 1) =0

. . 5 . T, 3% 1
iii) Given z° — i = (z = i)(z* + iz® — 22 = iz + 1), show that sins sino = <.

End of examination.
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Mark
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