Year 11 Specialist Maths - 2617

Complex Numbers Test ‘-
Technology Free Assessment — 45 minutes writing time
Nasme: 5;&/1/%)“0”/5,
Muttiple Choice (10 x 2 = 2@ marks). Circle the correct answer.
Question 1 Waorking space
The solution fo the equation 2iz +5= 4__1 is 2 112—1- &1 = L]
i
1A z=2+3d At = L{ ': Y
B. z=2-3i = Y- (,i
S .
(9 Zz==2+3i : % - &
D. z=-2~-3] ‘
E. z=3—-42i
|- Question 2 Working space
| If (x + iy)* = -32i for real values of x and y, then: b Yy T=-32
(x + )’ y ; )Cz—r.l%%)*"?} 321
= = 1
A. x=4,y=4 _ ‘X‘Zﬂla:o
x=-4 y=4 ] .
o
C. x=4,y=—4
@ x=4dy=—dorx=-4,y=4
E. ) =4 y=4orx=—4 y=—4
Question 3 Working space
Hu= 4015()311{11; c&s( ) then equaIS‘ q CIS(* +—-)
A. 3cis (i] | | 30+ 20
: - 12
B. 3cis (12) |
1'C.  4dcis ( )
D. 4cs (} )
) ()




If z= Jicis{—%}, is:

A. —2+243;
@ 2-243i

C. 2B-2i

D. —23+2i
B -2-23

Duestion 4 | Working spoce
Letu=+f3 —7and v=/— 1. Then || is equal to: ‘U\":";
A. A3
|~ ly| -2
/B.) 12
C. 2 )UV\ NP
D. 0
Question 3 Working space
If{zf = 2, then j“i'#]‘.is equalto: { l i ‘ ‘_L_
. L z \ S T 2
A N ‘
—f
B P
\2
1
© 3
' -1
D. 2
Question 6 _( Working space
The complex number, z,is shown on‘the Argand-diagtam to the | ’: A
right. The position of —iz is: *
A. A
, _ B
B. B . .z
c. ¢ . )
€
D. D
® -
L4 o
D V E
Question 7 Working space

7' = 22 cis (4* '1\2)

y s (-5)

= L{ 433 (é %)

U os (75 JrTsin L’ %)

H

\)

M

2 -2l




Ouestion-8 | Working space
Which of the following equations show how the inverse 2™ M 2o+ b
‘and the conjugate z-of the complex numberz =1 cis 8 are L o~bi
related? - _—al . b:z
] -~ 1 _ i
A, Z=Z 5-a bi
B. zxz =1 —
' L Loy Z
42 -‘z a. - r],
© 2 - b
: Z
—~1 A e
. 2 = -
E. Zx zt=yr?
i Question 9 Working space

1If z= 2cr‘s[~3—i~j and w= Zcia{:r}, then Arg(zw’) =

/Arrﬁ. (ZW) = (,% T ﬂ)

A 2x _ &n
3 |
- Y
4 2
-5z 4
{ €. —
; 4
D T
T4
g 2
2
Question 10 Working space
if kis a real constant and the imaginary part of ﬁi‘kf_ equal tol _é;i)-"l = .éfi’—- X M
) 2k+3i U Dy 2kl 23
zero, then . )
= Ik 180 + k7T ¢ 3k
| A. k=%1
(ak)® 4 32
B. k=0 )
€) k=1 Iki-1g = 0
> —3
D. k=9 K i
‘ - 43
E. k=-56 L




Short answer questions {25 marks)
1. Find @ and 5 1f (3 — iX(a + bi)=5+5i.
34+3bi -1a+h = §151
30+b=5 -—(®
. M
~043p= 5 -~ & ®

330 (D gves Gy v3b =i
~A+3b=° .
g8 =10

.(DH

2.1z=2+i find (z— %)
Z 721 ®©
2-2= 2417270
1
(2-3)"= (21
= -L, D)

3.a) Onthe Argand plane below, plot and clearly label the complex number z = cis(%) .

Im(z)
Y
deduck 1-mork - ) 1 = -
i~ not B S
A VR
i.ﬁ“ ]’ Q/” ¢ ) } N a ‘\’ ;‘ ;“’.‘ 7‘. "
2 o, _ofo
:)_' . '}“::E.n ¥ h
-7 "4W
h ) ~

b)  On:the Argand plane above also plotand dlearly label w=(Z)>and v=—i’z

2 o5 (2

GV -l

4 V= 0(5(

s
%)

.
-

(3 marks)

(3 marks)

@ !Ooin{- Z

g.v Re(z) @ 6705“‘1‘ W

@ ‘Qoin‘\' v
O for gettng

b W oand V.

(1+3=4 marks)



. i
4. The complex numbers z, and z, are givenby: z; 2-%—1_ and z, 3%4——{3—1'

a) Showthat z, =i .

2;“"’_"' _— @

1-1 [+
= ]‘rali-‘é'ljl @
o

W
N
&

b)  Show that |z,|=]z,| __
lll\ = \}—F = | @ »
l%.;\ = ,’ (Lz)z"' [J‘;)L B l%‘l = T%z, G Vu]uur .

-~

t 2
q "G

::17 0
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¢) Express both z, and z, in polar form.

\: _-E;
2= 1 Leis 5 0@
_2 i gz 2\'-'“2
2T 250 _
., 0
.—}i‘ _i’ane;_{;l;__ 2)2 L6|53 @
p-n O
3

d) Hence, find z, z, in polar form.

212, - (ciS%) X (c*»s f)
= as (3+3) ©

= 0% CE%) @

(2+2+3+2 =9 marks)



5. Solve z* —9=0. Express your answers in Cartesian form.
@‘&)L"s Y= (=3)(3%2) =0
(-0 )2 N%)(z -+d'i.)(%——\ﬁﬂ =p @

2 =43 35, -{31, V3¢

M't]'ﬁfnﬁk welbod con be wused.

(3 marks)
6. Factorise z°—2z+17 over the set of complex numbers, C .
2202+ F= 222z« 7413V Q)
z (;_L- I)L—-L 1b 0
e (g-1-)(2-1+4) ©
LJ-on‘s-&t{-
Deabw‘" 1rﬂﬂrk '? ﬂLJ ablw’d Q'_Dj- fﬂ (3 marks)



