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HSC Outcomes Mathematics Extension 2

El appreciates the creativity, power and usefulness of mathematics to solve a broad range

of problems.

E2  chooses appropriate strategies to construct arguments and proofs in both concrete and

abstract settings.

E3  uses the relationship between algebraic and geometric representations of complex

numbers and of conic sections.

- E4  uses efficient techniques for the algebraic manipulation required in dealing with

questions such as those involving conic sections and polynomials.

E5  usesideas and techniques from calculus to solve problems in mechanics involving

resolution of forces, resisted motion and circular motion

E6  combines the ideas of algebra and calculus to determine the important features of

the graphs of a wide variety of functions.

E7  uses the technigues of slicing and cylindrical shells to determine volumes.

E8  applies further techniques of integration, including partial fractions, integration by

parts and recurrence formulae, to problems.

E9  communicates abstract ideas and relationships using appropriate notation and

logical argument.



GIRRAWEEN HIGH SCHOOL
TASK 1 2015 (December 2014)

MATHEMATICS
EXTENSION 2

Complex Numbers

Time allowed — 100 Minutes

DIRECTIONS TO CANDIDATES
Attempt ALL questions.
All necessary working should be shown in every question. Marks may be deducted for
careless or badly arranged work.
Board-approved calculators may be used.
For Questions 6 -11: Each question attempted is to be returned on a separate piece of
paper clearly marked Question 1, Question 2 , etc. Each piece of paper must show your
name.
You may ask for extra pieces of paper if you need them.
For Multiple Choice questions: colour in the oval corresponding to the correct answer on
Multiple Choice answer sheet.
Diagrams are NOT TO SCALE.



Year 11 Term 4 Examination — Mathematics Extension 2 2014
(Complex Numbers)

Multiple Choice Answer Sheet

Student Name: Teacher:

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) 6 ©) 8 D) 9
AO D& cO 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 DO

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 eorcect and drawing an arrow as follows.

/ corvect

AW B W cO DO
1 A O B O C O p - O
2 A O B O C O D O
3 A O B O C O D O
4 A O B O C O D O
5 A O B @) C O D O




Questions 1-5 Multiple Choice: Colour in the correct answer on your multiple choice
answer sheet:
(1) The value of (—i)*? is:

(A)—i B)-1 ©i D)1
QIfz=3~2iandw =1+ 3ithenzw =
A-3+7¢ ®B)-3+11i (G9+7i D)9+ 11i

(3) When expressed in modulus/ argument form 4+/3(cos (— g) + isin(— 1—;) =

(A) 6 + i3 (B)3 —iv3 (C)—6+iV3 (D) 6 — 2iV3
(4) The region in the complex plane defined by [z + 1| <3 amd-;E <Arg(z+1) < g is
represented by:

B
@ ®) y

- .

© (D)

39+260 __

(5) In Cartesian form, p—

(A)13i (B)12-5i (C) 12+5i (D) —13i



For Question 6 onward show all workings on the blank paper provided:

Question 6 (17 Marks)
(a) (i) Find % in cartesian form.

(ii) Convert V3 — i and 1 — i to modulus/ argument form.

(iii) Use the answers to (i) and (ii) to find the exact value of sin -;-T-z-

(b) () Ifx+ iy =+v—7+ 24i,x,y,real find the value of x and y.

(ii) Hence solve the quadratic equation z2 + (—1 + 20z + (1 = 7i) = 0.

(c) Use DeMoivre’s Theorem to find (v3 — i)7 in Cartesian form.
(d) Find the five fifth roots of —16+/3 + 16i . Leave your answers in

modulus/argument form.
Question 7 (14 Marks)
(a) Sketch the following loci on separate Argand diagrams:
(i) |lz—i| =3
() Argz—1+2)==.
(i) |z+2+3i|l=|z+il
(iv) zz=4Im(z)
(b) Sketch and shade the region on the number plane satisfied by both

—1<Re(z) =1 and%r < Arg(z + 2) SE.

Examination continues on the next page
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Question 8 (15 Marks) Marks
(a) z and w are arbitrary points on the complex plane such that OA=z

and OB = w .(See below)

y

B \ A

Copy the diagram on to your writing paper and draw in

6] 0C so that OC = —iz 1
() 0D sothatOD = z X (cos™ + isin?) 1
(i) OFEsothatOF =z+w 1
(ivy OF sothatOF =z—w 1

(b) In the diagram below, 04 = z;, 0B = z, and OC = z;. AB and AC

are tangénts to the circle AC, centre 0.

s
C
B
> X
0
A
(i)  State why 5-3—2333 and 2272 are entirely imaginary. 3
3 1

(i)  State why |z5 — z31=|25 — 24| 2
(iii)  Prove 23;21 is entirely imaginary. ' 4

2
(iv)  Find, with reasons, the centre of the circle OABC. 2

Examination continues on the next page



Question 9 (13 Marks) ' Marks

z
Z

(a) The graph of Arg (%:) = 2?” represents part of a circle. Draw this circle 4

part and find its centre, radius and Cartesian equation.

(b) G) If z = cos@ + isind, prove that z™ + zin = 2cosnd. 3
(i) Solve z® + 1 = 0 and use your solutions to resolve z% + 1 into real 3
quadratic factors.

(iii)  Use your answers to (i) and (ii) to prove | 3
cos48 = 8(cos*6 — cos? g) (cos%8 — cos? %n).
Question 10 (8 Marks)

(a) Use DeMoivre’s Theorem to find formulae for
6y sin76 2
(i) cos70 1

(You may leave your answers in terms of mixed sinfl and cos8.)

(b) Use your answers to (a) to derive the formula for tan70 in terms of tan®.2

(¢) Using your answers to (a) and (b) or otherwise, show that itang isa 3

solution to the equation x® + 21x* + 35x% + 7 = 0.

(Do not solve this equation.)

Examination continues on the next page



Question 11 (13 Marks) Marks
(a) Solve z° — 1 = 0. 1
(b) If w is the root of z° — 1 = 0 with the smallest positive argument, 1
show that w?, w3, w*, w5, wé, w” and w® are the other non real roots
of this equation.
(¢) On the diagram below,
04 =w,0B = w?,0C = w?, 0D = w*, OF = w®, 0F = w6,

0G =w’,0H = w8 and 0] = 1.

y
\
B
C
A
D
. X
I
E
H
F
G

1) Find the area of the regular nonagon formed by joining 2

A B,C,D,E,F,G,Hand I (Answer to 2 decimal places.)

. w-wé) _ =
(ii)  Prove Arg [m] =3 3
(d) @) Showthat 1 +w +w? +w? + wt+ws +wé + w7 + w8 = 0. 1

(ii)Hence or otherwise show that

w*+wHWw2 +w?) + W3+ wHWw? +w’) = -1 2
(iii)  Hence or otherwise show that cos%n{Zcos §9£ - 1} =— % 3

Here endeth the examination!!!



Year 11 Term 4 Examination — Mathematics Extension 2 2014

(Complex Numbers)

Multiple Choice Answer Sheet ./
student Name: __Colorts onr Teacher: L/,,_,_/é,y

Select the alternative A, B, C or D that best answers the question. Fill in the response oval -
completely.

Sample: 244 = (A) 2 ®) 6 ©) 8 D) 9

AQO B@® cO DO
If you think you have made a mistake, put a cross through the incorrect answer and fill in the
new answer.

AG B & cO DO

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

/ corvect

A W B cO DO
1 A O B O C @ p O
2 A O B @ c O D O
3 A O B O c O D @
4 A O B @ c .0 p O
5 A @ B o C O D O
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Mathematics Assessment Task Analysis

Task: Year 11 Extension 2 Mathematics Task 1 — COMPLEX NUMBERS

‘December 2014
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