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Mathematics Extension 2

General Instructions

e Reading Time — 2 minutes
e Working Time — 63 minutes

e Write using black pen
e NESA approved calculators may be used
e A reference sheet is provided

e In Section I, show relevant
mathematical reasoning and/or calculations

Total marks — 38

Section I =5 marks (pages 2 — 3)

e Attempt Questions1-5

e Allow about 8 minutes for this section
Section Il — 33 marks (separate booklets)

e Attempt Questions 6 — 14
e Allow about 55 minutes for this section

NAME: TEACHER:
STUDENT NUMBER
Question 1-5 A B C Total
Complex
Numbers
/5 /12 /10 /11 /38




Section |

5 marks

Attempt Questions 1-5

Allow about 8 minutes for this section

Use the multiple choice answer sheet for Questions 1-5.

1 What is the value of i+i%+i*+...+i%%* ?
A. [
B. -
C. 1
D. -1
2 Multiplying a non-zero complex number by i%: results in a rotation about the origin.

What is the rotation?

A Clockwise by g radians

B. Clockwise by % radians

C. Anticlockwise by g radians

D. Anticlockwise by % radians

3 You are given that 3+1i is a zero of the polynomial P(z) = 7% +az’ +bz+10, where a and b are

real. Which of the following is the correct factorisation for P(z) ?

A P(z)=(z-1)(2* +62-10)

B.  P(z)=(z-1)(2*-62-10)
C.  P(z)=(z+1)(2* +62+10)

D.  P(z)=(z+1)(2°-62+10)



If z is any complex number, which of the following is equal to 7z -|z |2 ?

A 1

B. 0

D. (z+iz)(z—iz)

The relation (z+2)(Z+2) =4 , when graphed on an Argand diagram, would be a:

A. circle of radius 4 with centre at (—2,0)
B. circle of radius 2 with centre at (—2,0)
C. circle of radius 4 with centre at (2,0)

D. circle of radius 2 with centre at (2,0)

See Instructions for Section 11 on back page



Mathematics Extension 2
Section 11

33 marks
Attempt Questions 6 — 14

Allow about 55 minutes for this section

Instructions Section 11 is divided into three parts, A, B and C.

Each part is in a different booklet.

. Answer the questions in the space provided in the booklets.
Sufficient space is provided for typical responses.

. Your responses should include relevant mathematical reasoning
and/or calculations.

. Extra writing space is provided at the back of this booklet. If you
use this space, clearly indicate which question you are answering.
Insert this sheet into the appropriate booklet.



Section Il Answer Booklet

Part A: 12 marks
STUDENT NUMBER

Attempt Questions 6 - 9

Question 6 (2 marks)

Given z=3+i and w=1-2i, express 52 in the form a+ib.
W



Question 7 (3 marks)

() Write /3 +i in polar (modulus-argument) form.

(i) Find the smallest integer n such that (\/§+i)n is a real number.



Question 8 (3 marks)

If z=1-1i, find the values of u such that u> =1+3z7.



Question 9 (4 marks)

(i)

(ii)

Sketch the locus in the Argand plane defined by:
|z-3|=3 and Argz>0

v

z is a complex number which lies on this locus. Let Argz =6.

Find arg(z2 -9z +18) in terms of 0.



End of Part A
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Section Il Answer Booklet

Part B: 10 marks
STUDENT NUMBER

Attempt Questions 10 — 12

Question 10 (3 marks)

The polynomial P(x) = x* +3x> —x*-13x-10 hasazeroat x=-2—-1i.

() Explain why x=-2+i is also a zero.

(i) Fully factorise P(x) over the real numbers.






Question 11 (2 marks)

o is a non-real root of the equation z° =1.

Find the value of (1+ co)3.



Question 12 (5 marks)

On the Argand diagram below, the complex numbers z and w are represented by the points K and

M respectively. It is given that AOKL is isosceles with ZOKL = %ﬁ and AOLM is equilateral.

M e

()  Showthat /MOK = g



(i) Show that |OL | =3|z]. 2

Question 11 continues on next page



(ili)  Hence show that 3z2 +w? =0.

End of Part B
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Section Il Answer Booklet

Part C: 11 marks
STUDENT NUMBER

Attempt Questions 13 - 14

Question 13 (5 marks)

(i) Find the five 5" roots of 32i. 2
Leave your answers in modulus argument form.
It is acceptable to use cis notation.

Question 13 continues on next page



(i) It can be shown that z° —32i = (z- 2i)<z4 +2iz° —47% -8iz +16).
DO NOT PROVE THIS.

T

Use this result and part (i) to find the value of sini—g—sin 0






Question 14 (6 marks)

(i)

(ii)

If z=cosO+isin®, show that z" +z~

Let © = z+1. Show that:
z

0 +0? —20-2 :(

Z+=
z

n

= 2c0sno.

1J+(22+i2]+(z3+
z



Question 14 continues on next page



(iiiy  Hence or otherwise find all solutions in the interval [0, 2x| of:

cos0+c0s20+cos30 =0.

End of examination
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Section Il extra writing space
If you use this space, clearly indicate which question you are answering.
At the end of the examination, place this sheet inside the appropriate booklet.




(Start writing on other side)




North Sydney Girls High School
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Name: Teacher:

Multiple Choice — Preliminary Mathematics Advanced

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

SIS G

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

If you change your mind and have crossed out what you consider to be the correct answer, then indicate
the correct answer

corvect

cmac

" s L OO
2 ABOO»
3 AEO®
L OO
5. BA®OOD



MULTOLe  choic e

[

What is the value of i+ +i' +...+i7" 7

. . ‘4 . .
A i L+LL+L3rL fD"'"l*‘?C
R 3 . '4&7\1‘° - . lo
B —.r 50‘(\,\@ ’qu‘ tﬁ’«(eﬂi*l}/ ‘../LZ ”Z |‘c”Zv1{+l1 I
C. 1 an s wey "j LZO|1* }Zolg».'mq - ~l+i2'4(.;

8 -

Multiplying a non-zere complex number by i; results in a rotation about the ongin.

What 1% the rotation?

@ Clockwise by

B.  Clockwise by "__; radians

radians

(] -2

C.  Anticlockwise by — radians

i

D.  Anticlockwise by "__; radians

You are given that 3+7 is a zero of the polvnomial P|z) =z +a +&+10, where o and & are
real. Which of the followmg 13 the correct factorisation for P z) 7

«

A Plz)=(z-1)[* +62-10) coots = Bl 37 ol
Gk < (34 - = =10
B.  Piz)={z-1)[z —6z-10) low = -9
o = ~|
@ P(z)=(z+1)| = +6-+10) P(g,}dé"ﬂ* tﬂhpl‘«’“ rodky: [3*13[;,‘\\:10J
D. P(z)=(z+1)( = —6z+10)

New Section 1 Page 1



If = 1s amy complex number, which of the following is equal to == —| = |: ?

Al 1 -
12 < |2v
’
C. (z+Z)z—=)
D. (z+iz )z —ic)

The relation (z+2){=+2)= 4 | when graphed on an Argand diagram_ would be a:

A circle of radius 4 with centre at (—2.0) 25 & 1(:;, fé) O = ¢
. . : (T
@ circle of radius 2 with centre at (2,0 K “9 4 4y =0
\ Vo
C. circle of radivs 4 with centre at {2,0) (x+ LY+ ‘0 =&

D. circle of radius 2 with centre at (2,0}

New Section 1 Page 2



Question 6 (2 marks)

. L . 3z, .
Given z=3+7 and w=1-2i, express — in the form a+ib.
EXp
"

New Section 1 Page 3



Question 7 (3 marks)

0 Write «ﬁ +i in polar {modulus-argument) form.

pas: Yt
Find the mnallest}\jnteger n such that /3 +i) iz a real number.

(i)

New Section 1 Page 4
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Question 8 (3 marks)
If -=1-i, find the values of # suchthat »° =1+37.

”1)'*}71)420\9\:»4‘&\ .................

. quk,j . /'@q.l. B oy j‘wa"‘j’ .. ,(.e.ﬁ. ).9.: .....................................
....................... b & '® lab =3 "@

q
____________________________ e (oisred)
BT
.................................. | s T — S
My
................................................................. 21b°3
r =

e D SR SOV
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Question @ (4 marks)

(1 Sketch the locus in the Argand plane defined by:
|z=3|=3 and Argz>0
;- 0
X A! Vg 3
6 3 6 x
{11) = 1z a complex number which lies on this locus. Let Arg - =6
Find arg| =" —9- +18| interms of &
......... _}ﬁf_g@:.ﬁ.?.t.!@_.ff...‘.‘.’sﬁ?o:_é\.(%.:}
__________________________________________ NsG-6) t heoo-B)
...................................... "xBPynop
A A
...................................... dUEYNPAER/TIENY 1 D
........................................... ( eges o .ﬂ.mj\\.“. Me 4 exdesw .az\j\e. o .‘\f.&enj‘e)
T ol CAT A Whd G- N
T GR"‘J““’"‘O‘P M -ardbd. A 4 Geseeles A)
- Joa %
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Part B: 10 marks STUDENT NUMEBER

Artempt Questions 10 — 12

Question 10 {3 marks)

The polynomial P{x)=x"+3x" -3 —13x—10 has a zero at x=—-2—i.

(1 Explam why x =—21+7 1= also a zero.

()  Fully factonise P(x) over the real mumbers.

....................................... -

.......... \?.’.Ms).d...a.l..fo.o.\a.f......[.'.*.1:.'(.).(.-..'l.*.r.'\).:.a(.ﬂ..F...’..‘.‘?.......................-

...................................................... Tobz Mo
xj. 2
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Question 11 (2 marks)

e 1z 2 non-real root of the equation =" =1.

Find the value of (1+a@)

........ r\“’Wtso‘fo*,001’“\
W | =0

................... b 1 s penoreal g0 Papwrl=0

New Section 1 Page 9



Question 12 (5 marks)

On the Argand diagram below, the complex numbers z and w are represented by the pomts £ and

1
Mrespectively. It 1s given that ADAT 13 1sosceles wath Z08L = i and AQLM 13 equilateral.
a
] ¥
x
()  Showthat LMOK == 1
N
............... MO'»”b(G/\j\er/\eq\'l\a"al‘n\*)/‘\a/‘jle)
A Y A

........... Lok s OLK x oL =T (apgk som. o driansle)

A T
.................. 1LW~"/3’17(40W-(5050&(69)

ok - %
..................................... D e

2y - €
_______________________ B
............... /\I/}J(f,
e O QI 2

.

X
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.................... 2 M Ok 0k ok sy (B ALK iseoled)..

.................... <ot - e (3

e BROW A OXY

_____________________ S A
ol = {3 ok
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.
(1)

Hence show that 3= +w" =0.

........... T X S L
Bt X
321'& w1 = 0

New Section 1 Page 12
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Part C: 11 marks
STUDENT NUMBER

Attempt Questions 13 — 14

Question 13 (3 marks)

Find the five 3" roots of 327.

{1
Leave your answers in modulus argument form.

It 1s acceptable to use cis notation.

.

L AR arg®2) = 31 UT (ki)
llg -4‘|(-}|

........ R L N
G+l

....................................................... “’j*'L;o—“

...................................... e

........................ 2 Ly @

bevv - 0,30 50 o 27)ey (% Lot (%W) Leste ..1.44.%,. b
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-
'H.J'].-I

It can be shown that =* —32i=(z—2i)(z" +2£ -4z —-8£+16).

DO NOT PROVE THIS.
Use this result and part (1) to find the value of S.iﬂ;—E— ﬂ'n% :

ZC\%% = A whih s e rood Q‘c 2-24:=0

....................................... g HENAD. I (001 Q.. . T80 2 T

-3 w a7
.\./.".\.?&.j\ﬁ RY.-. S)a\[ :}5.1. - .ls.\/.\.(.-% 3 . )9\&( < S“ 2:5(/1{0 A .LS.VI w= T 2
».‘.\lw\.e. &'\) 2 .GAA Usine... .5.’«A(:?Q. TN
9T I ar

b1y o
_______________________________________ Isinte -~ dsne =<t
Py - A
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Question 14 (6 marks)

@

(i)

If - =cos6+isin6, showthat =°+ 7" =2 cosmb .

Let @ = :+—E . Show that:

: _ p e L1 ‘. .
W+ —2m—2 =|zH=-H T+ |[H T+ |

.............. ;}5+}9+;*Zl
______________ - im) a3
..... M CE D

_________________ = (v 3 +(}>+*;»5f(9)4$>
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(1) Hence or otherwize find all solutions m the mterval [I}: 2:] of:

cosBteoe 28t cos36 =0,

_______ 20D 30 1) A6 D)o (i)
.......... R DA €007 Rl CICR) R N
......... v lw»'lwv’zPO(W‘/qlw)

{ -
e O
T o 3 LS | S
b= 4 3 4. % 3 %
.............................. B ., i
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