Year 12 Mathematics Extension 2 Year 12 Mathematics Extension 2

16 What is the value of argZ given the complex number z=1- INEY:

14 Let z=3—7. What is the value of iz ?

Complex numbers Solutions Main Menu
w -Z
11 Let z=1+i and w=1-2i. What is the value of zw ? 3
A) -1-i ) (B) _n
B) -1+i _ 3
€ 3-i © -z
D) 3+i ' 3
Fis
) 3
z
12 Let z=3-4i and w=+3 +i. What is the value of —?
- w
A) 33 +4 N (—4J§ -3y 17 What is the value of 2= given the complex numbers z =—2+2/ and z, =1+ 397
4 4 Z .
Wi-4 (43-3i @) V-1 Bt
®) + 2 2
4 4
33 +4 (——4\/5—3)1' (B) 1_—@_«/54—11,
© + 2 2
2 2
3\/3-—4 ,(—4\/§~3)i © \[§—1+\/§+1i
8y + 4
2 2 4
©) 1—4@ _ ﬁ4+1i
13 Let z=1+2i and w=-2+i. What is the value of 75~?
. w
(A ~1-2i 18 It is given that 3+ is a oot of P(z)=z*+az* +bz+10 where a and b are real numbers.
B) -1+2i ‘Which expression factorises P(z) over the real numbers?
© 1-2 (A) (z-D( +62-10)
®) 1+2 B) (z-1)(z*-62-10)

©) (z+1D(Z" +62+10)
D) (z+D(z-62z+10)

(Ay -1-3i
® -1+3i
; 19 What is the solution to the equation z” =iz ?
€ 1-3 i S
D) 1+3i (A) (0,0) and (0,))

15 Let z=2+i and w=1—~i. What is.the value of 3z +iw ?

®) (0,0) and (0,-1)

31 31
(A) 5—4i © ©,0, 0D, (-,-) and 5
B S+ " 31 31

(C) 7-4i @) (0,0),(0,1),(7,5) and (—7,5)
(D) 7+4i
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30- Consider the Argand diagram below.

Which inequality could define the shaded area?

(&) 0<lz|<2
®) 1gl=<2
(€ O<lz-1|<2

O 1glz-1<2

21 Consider the Argand diagram below.

‘Which inequality could define the shaded area?

A)
®)
©
®)
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|z<1 and |z~ (1~1)[21
|z}<1 and |z—~(1+1) |21
|z|<1 and |z—(1-7)|<1
lz|<1 and | z—-(1+D)|s1
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22 Consider the Argand diagram below.

Which inequality could define the shaded area?

@A) |z-1< 2and0£arg(z—i)£%
® |- 2and0£arg(z+i)$%
(©) |z-1<1 and O<arg(z—i)<

(D) |z-1|<1 and O<arg(z+i) <

28 [y

23 Consider the Argand diagram below.

Which inequality could define the shaded area?

(A) |z-i|£2 andOSarg(z—l)Sz ®) |z+i|$2an'c10$arg(z—1)s§£
4 4

(C) |z-i]<2 and 0<arg(z—1) < (D) |z+i|<2and 0<arg(z~1)<Z
4 4
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24 Whatis ~1+/ expressed in modulus-argument form?

s , T
A cos— +isin—
Ay ( 2 4)
®) NZ (cosﬁ + isinz)
4 4
37 . 37
C coS— +isin—
© « 3 4)

D) V2(cos 37” +isin —3275)

25 Whatis —/3 +i expressed in modulus-argument form?

(A) NG (cosz +1 sinzr—)
6 6
®) 2(005% +i sin%)
© «/E(cosé-éi + isinég)

57 . S«
D) 2 —+isin—
(D) 2(cos p 6)

26 Whatis 2+ 2+/3i expressed.in modulus-argument form?

A) 2(cos2—7r + isinzzi)
3 3

®B) 4(cos—2—71 +isin 2—ﬂ)
3 3
.7

C) 2(cos—+isin—

@ 2co 3 3)

r . .=
D) 4(cos— +isin—
D) 4 5T 3)

27 Whatis (1+ \/gi)“’ expressed in modulus-argument form?

1 T .
A) —(cos——isin—
A) 4( 3 3)
1 T L
B) —(cos—+isin—
®) 4(0 53 3)
1 b3 . T
C) = ——isin—
< 2(cos3 tsn3)

(D) %(cos% +isin %)
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28 What are the three roots of z> —1=0 in modulus argument form?

29

30

(A) cis0, cis%?E

. .2t . 2m
cis0, cis—, cis ——
®) 3 3

©) cis0, cisg

D) cis0, cisg,cis—E

Which of the following complex numbers equals (\E + i)4 ?
2
(A) -2+ —%=i
NG
8
®B) —-8+-—i
NEY
(C) —2+23i
D) -8+83i
Let the point R represent the complex number z on an Argand diagram. Which of the

following describes the locus of R specified by | z|< z—4]?
(A) Perpendicular bisector of (0,0) and (—4,0)

(B) Perpendicular bisector of (0,0) and (4,0)

(C) Circle with a centre (0,0) and radius of 2

(D) Circle with a centre (0,0) and radius of 4

16
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Roots are 3+/, 3—i and o
(3+i)(3—i)a=—¥
©-Ha=-10
10 =-10
a=-1
P(e)=(z--D[z-CB+D][z-(3-1)]
= (z+1)(z* - 62 +10)

I Mark: D

19

Let z=x+iy and Z=x~1iy
=iz
() =i(x-iy)

P~y 2xyi=y+ix
Equating the real and imaginary parts
X' =yl=y M
2xy=x 2)
Reénanging eqn (2)
x2y-1D)=0

1

x=0ory==
: Y 5

Substitute x = 0 into eqn (1)
-yi=y

yo+1)=0

y=0ory=-1

Substitute y = % into eqn (1)

=1
2

2
x“ —

=, =k

2

s

Blw =
W

31 V31
Solution is (0,0), (0,~1), (—,=) and (———,=
olution is (0,0}, (0,~-1) (2 2)an ( > 2)

1 Mark: C

Solﬁtion Criteria
zw=(1+1)(1-2i)
11 . =1—j-2 1 Mark: C
=3
z_(-4) (f3-0)
| W (BrD A=) | Mark: B
_W3-4 B
4 4
5_5
w20+
5 X~1+2i
13 To1-2i —1+2i 1 Mark: B
_ —5+10i
1+4
=—1+2i
iz =1(3—1)
14 =3j+1 1 Mark: C
=1-3;
3z+iw=3Q +i)+i(l~7)
15 =6+3i+i-i 1 Mark: D
=T7+4i
7=1+i3
16 o 7 1 Mark: D
: argz =tan” V3 =—
3
7 _-2+2 1-4f3
z, 1+if3 1-i3
_24203+2i+23
17 1+3 1 Mark: A
_2(=1+B3)+i(1++/3)
4
J3-1 B+l
=
2 2
4

20

| z|<1 represents a region with a centre is (0, 0) and radius is greater
than or equal to 1.

| z|< 2 represents a region with a centre is (0, 0) and radius is less than
orequal to 1.

1<]7x2

1 Mark: B
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21

| z|<1 represents a region with a centre is (0, 0) and radius is greater
than or equal to 1.

[ z—(1+1)|<1 represents a region with a centre is (1, 1) and radius is
less than or equal to 1.

|z|€1 and |z-(1+1) |1

1 Mark: D
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22

|z - l| <+/2 represents a region with a centre is (1, 0) and radius is less

than or equal to V2.
O<arg(z+i)< ~Z— represents a region between angle 0 and % whose

vertex is (—1,0) not including the vertex

|z 1| J2 end O<arg(z+1)<z

1 Mark: B

23

| z—i|< 2 represents a region with & centre is (0, 1) and radius is less
than or equal to 2.

O<arg(z-1)< %[— represents a region between angle 0 and 37” whose
vertex is (1, 0), not including the vertex

|z—i}<2 and OSarg(z—l)S%r

1 Mark: A

24

1
tan@ =-— rl=x+y?

- 42,12
I =1"+1

iy r=

~l+i=«/§(cos37ﬂ+isin§££)

1 Mark: D

25

tan@:..l_

;f = (B3 +7

9=? r=2

rr=xt 4y’

~3+i= 2(cos?+ zsm—)

1 Mark: D

26

2+ 23 =2(-1+i/3)

= 4(__ i)

= 4(c052— +isin 2—7[)
3 3

1 Mark: B

=3
(A+3)" =
1-3i
27 _1 :@' 1 Mark: C
T4 4
_L LB
22 2
1 LT
=~ (cos 2 —isinZ
2 ( 3 3 )
2-1=0 r3cis30 = 1cis0 or lcis* 27
=1 r=1and 30 =042n
28 2 = r3cis3o 6=0, +2_n 1 Mark: B
3
. . 2n . 2n
cis0, cis—, cis———
3 3
3.1
S+i=2 ¥ =i
( 5t )
= 2(cos£+ isinz)
6 6
29 1 Mark:
(\/§+i)4=2“(cos4x%+isin4xz6r~) ark: D
= 16(00322 + isin—zﬁ)
3 3
=8+ 8/3i
The locus of | z{=| z—4| consists of the set of points that are an equal
distance from the origin as they are from the point (4, 0).
30 1 Mark: B
It is the perpendicular bisector of (0,0) and (4,0) on the Argand
diagram.




