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1 Show that 2
5 i

2 4i
1  . [2]_

。 =

5)( neho)
= 10

= 윙 + ⑳ 어

= 호 + i

*



z2	 The complex number +x yi is denoted by z. Express 3zz*- 2  in terms of x and y. [3]
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¥

&all IE1= z ·z and Iz1" = x+y2
-> 3zz-1z12 = 31z1" - 1212

= LlzR

= 2x
^

t 2

y
?

*
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3 The complex numbers ! and w are given by ! = 5 − 2i and w = 3 + 7i. Giving your answers in the
form x + iy and showing clearly how you obtain them, find

(i) 4! − 3w, [2]

(ii) !*w. [2]

녀

i) HE - 3 w = H ( 5- 20 ) - 3 ( 3 + ti)

= LO - 8 i - g - 21 i

ニリー 2 gi

ii) zw = (5 +hi)(3 + 7i)

= 15 - 14 + 350 + 6 i

= Ityli

*
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4 The complex numbers a and b are given by a = 7 + 6i and b = 1 − 3i. Showing clearly how you obtain
your answers, find

(i) |a − 2b | and arg(a − 2b), [4]

(ii)
b

a
, giving your answer in the form x + iy. [3]

(r

is
a - 2 b = At 6 i - 2 ( 1 - 30 ) = 5 t 1i

la -abl= e. og
= 13

la - 2bl = 13

쉽슘 .
2 =

antan ( 품)
= 1 .
176

*) 습 = 6.
=

e 6 i)( F- 6 .)

潑
= 一年一 i

*



5 The complex numbers z and w are given by z = 6 – i and w = 5 + 4i. Giving your answers in the form x + iy 
and showing clearly how you obtain them, find

(i) z + 3w, [2]

(ii) z
w

 . [3]
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i) b - i + 3(5+ 4i) = 6 - i + 15+ 12i

= 21 t i

io )
= Hi)(5 -4 i2

=

30 - 5:
+ 16

=6
= 一知

*



6 Express
2 + 3i

5 − i
in the form x + iy, showing clearly how you obtain your answer. [4]
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答 =

2 +(5
-0 )(5ti )

m
= 表 + 緻

*
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7 The complex number 1z is 1+ i and the complex number 2z has modulus 4 and argument
3


. 

(i) Express 2z in the form a bi+ , giving a and b in exact form. [2] 

(ii) Express 2

1

z
z

 in the form vi, gi+c di ng c and d in exact form. [2] 

l

_

i ) Z . = 4 ( ws(] + :월 ( 차 ))

= ψ ( 計 : )
=2 + 253

ii) 를 .

=2

潑
= け 3 + ( 8 β - 1 ) i

*
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8 Find real numbers a and b such that ( )3 5- -i i( )a b= -17i. [5]

며

( a - 30 ) ( 5 - 0) = b - it 、i

a- 15 i - ao - 3 = b - iti

5 a - b - 3 + ( 2 - a) i = 0

=> a = 2 and 5xh- - 3 =·

b = 10 - 3 = .

a = 2
,
b = f

*
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9 In this question you must show detailed reasoning. 
Given that 1z 3  2i and 2z   1 i , find the following, giving each in the form a bi . 

(i) 21z z
 [2] 

(ii) 1 2

2

z 2z
z
 [2] 

∞

i )
( 3 - 20 ) ( - 1 -0 )

= ー ( 3 - 2 it 30 + 2

= - 5 - i

\

ii ) (3 +))“

= 器

=
- 글 + 슬는

*
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10 The complex numbers ! and w are given by ! = 4 + 3i and w = 6 − i. Giving your answers in the form
x + iy and showing clearly how you obtain them, find

(i) [2]

(ii)

3! − 4w,

!*
.

w
[4]

여

i) 3t nw = 3 (4 + 3) - 4(6 - i)

= 1 は tg : - 24 t 40

=

- IL + 13 :

ii ) = 琵

=

4-
( o + i 이

=24 +3
= 一 :

**
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11 The complex number w has modulus 6 and argument 23

r . Find w
+3 2i , giving your answer in the form

+x yi , where x and y are exact real numbers. [5]

2a

w = 6 ( ω S (崎) + 0品 (崎))
= 6 ( 一主 + 集 。)

=- 3 + 353

感二 す「線

= 「るい
) (- z - z 「zi)

=- 3 55 - 6i-9.5

:5 -

= 長一吾: 、

**
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12	 The complex number 2 – i is denoted by z.

[2](i)	 Find z  and arg z. 

(ii) Given that az + bz* = 4 – 8i, find the values of the real constants a and b. [5]

4

1) ) 121 ==

121 =π

^
↳ =

water (ii) = 0 .
464

α

_
;

^~
、

)

.
、*

.

、

!
5

ang(z)
=

- 2 = - 0 . 464
_

z

ag(z)
= - 0 .

164

ii) a(a -i) + b(2 + i) = 4 - 8i

2a - ai + 2b + bi = H - 8i

Equating real and maginary part we get

0(2a
+ 2b = 1

② -a + b =
- J

+气唱。

**



kitt

① a = 2 - b

b =
- 3

a = 5

**
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13 The complex number ! satisfies the equation ! + 2i!* = 12 + 9i. Find !, giving your answer in the
form x + iy. [5]

져

-

het z = a + bi
,

the

atbit hi ( a - bi ) = 12 tgi

at 2 bt bit Lai
= 12 t go

at 2 b + ( hatbjo = 12tgo

( atabhe
+ s “

i

'

lneaatiz
6

20-32-a
[ 담공증
E = 2 t 5 :

**



14 The complex number a + 5i, where a is positive, is denoted by z. Given that !z! = 13, find the value of a 
and hence find arg z. [4]
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1% につつt 25 = 13

=" a
'

+ 25 = 16 g

ar = 144

2
a = l…

a is positive ,
so a = 12.

^

IiIz*muten(i)
= 0 .
39

**
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15	 The complex number z has modulus 2 3  and argument 
3

1- r . Giving your answers in the form +x yi ,
where x and y are exact real numbers, and showing clearly how you obtain them, find

(i) z, [2]

(ii)	 1

z( *-5i)2
. [5]

셔

i ) £= 23 ( WS ( - 号) t0 m 号 ) )

=253) - ·

=  3- 3

i℃ )
道 .'- 5

=+30- 50㎡
=-20㎡

舞
1

ハ- 5 :)
=一
= 一 + :

**
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16 The complex number a + ib is denoted by z and the complex number c + id is denoted by w. 

It is given that z2 = z*w.

[4](i) Show that 2ab = ad - bc.

(ii) Given that the real part of  w =  0, find the values of b in terms of a. [6]

㉗

i ) latboj
'

= ( a - bilCceod )
↑

a
- b

'

tLabi = aetbd - cbitadi

Equating imaginary parts we get
Lab = ad-be

ii) Pe(w) = 0
,

i

. e, c = 0

ai- bif be

indtry Banding
"

=⇒呼 = 長

=s a"-ba =
Cab

'

3ab
"

= 9
zz

b = 等

=⇒ b = ±

**
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17 In this question you must show detailed reasoning.

The complex numbers z1  and z2   are given by z1 = -3 7i and z2 = +2 4i.

(a) Express each of the following as exact numbers in the form a + bi.

(i) +13 4z z2 [1]

(ii) [2]

(iii) z

z z1 2

z

2

1 [2]

(b) Write z1  in modulus-argument form giving the modulus in exact form and the argument
correct to 3 significant figures. [3]

L*

a) i) 3(3 - 7i) + 4(2 + 4i) = g - 2(i + 8 + 16 :

= 1 f - 5 i

ii) ( 3 - t ℃ ) ( 2 + 40 ) = 6 - 140 + 1 h 0 + 28

=

.
34 - α i

iti )。 =

1 /2-40 )
=

6 一

0

= 一器一:

= . -몽이

**



6) 12.1 = =

=

^

α= 0 nitm( 等 ) = は

3

- z .
d
與

S

ang
(z, ) = - 1 . 17.

z
.
= (WS(- 1 . 17) + iSi (- 1 . 17))

**
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18 You are given that z = -3 4 i.

(a) Find

• z ,

• arg z( ),
• z*. [3]

On an Argand diagram  the complex number w  is represented by the point A and w* is represented 
by the point B.

(b) Describe the geometrical relationship between the points A and B. [2]

며

a) 18に √㎡= 成 = 5

α a =
cnetem (答 ) = 0 . g 2F

-ui

.
*

;?? '

ng
( z ) = - 0 . 2t

IZI に 5
Z

"

= 3 + 4 o

µ g
(E )

= - 0 . 92

Z
"

= 3 t 4 :

b) Point B i

a reflection of point A
in the real wis .

Indeed
, if A = ex ,%) ,

the

10 = ( x, - y)

**
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19 In this question you must show detailed reasoning.

In this question the principal argument of a complex number lies in the interval [ ,0 2r).

2 -5= +12i.

1 2

Complex numbers z1  and z2   are defined by z1 = +3 4i and z

(a)  Determine z z , giving your answer in the form +a bi. [2]

(b) Express z2  in modulus-argument form. [3]

(c) Verify, by direct calculation, that ar z z1 2( )g arg( )= +1z zarg( )2 . [3]

져

a)
z

, Ec = (3 + Hi)( -5+ 12i)

= - 15 - 0 it 360
~ 48

= - 63 + 16 ¿

6) 1711:

=NTog

= 13

스 ifc a = wetm () = に 1 F 6
…

·

i
it , mg

(Ead = IT - L = 1 .
gt

5

z2 = 13 ((0S (1 . 97) + i Sim (1 . 97))
.

**



x ^ x = anctom (*3) = 0. 2487...

- i 6 c
-

a(… ang (2122) =↑-1 = 2.8929...
\ >

- 63

nitingis
oyl-

matun() = 0 . 9hs

any(z) + arg(z2)
= 0 . 3273 + 1.9656.

= 2 . 8929 …

=

any (zizu) .

**
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20 In this question you must show detailed reasoning.

(a) Express 2 
8 i
i-

+ in the form +a bi where a and b are real. [2]

(b) Solve the equation 24 8x x- + =5 0. Give your answer(s) in the form +c d i where c and d
are real. [2] 

㉗

a) .했 ,(이
=

16 -141

=

15+

= 3 + hi

b)nx2

- 8x + 5= 0

x =
8 =

:여을
= l ± 슬 i

.

**
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21 In this question you must show detailed reasoning.

[2](a) Solve the equation 22 1z z- +0 2 =5 0  giving your answers in the form +a bi.

(b) Solve the equation 3 2- = i~ ~+( )5 2   giving your answer in the form +a bi. [4]

a

a) LE
2

- 10 E + 25

_

t =

10 ± 」
飛

=

= 몰로 몰 -

b) 30 - 2 = i (5+ 2)

30 - 2 = 5:+2. w

3.2.1 w = 2 +5:

w =
·14.

=()( )
=6-

4= 一 + :

**
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22 In this question you must show detailed reasoning.
The complex numbers z1 and z2 are given by z1 = -2 3i and 2z a= +4i where a is a real number.

(i) Express z1 in modulus-argument form, giving the modulus in exact form and the argument correct to
3 significant figures. [3]

(ii) Find z1z2 in terms of a, writing your answer in the form c + id. [2]

(iii) The real and imaginary parts of a complex number on an Argand diagram are x and y respectively.
[2]Given that the point representing z1z2 lies on the line y = x, find the value of a. 

(iv) Given instead that z1z2 = (z1z2)* find the value of a. [2]

2 ,

is 17.1 : : :

N
a =

wetcm ( 望) = 0 ,
883

-
3: :

" ;
;?̂s ag ( z. ) =

- α = - 0 , 983

Z
、

= 8万 ( OS ( - 0 . goz ) + i品 to . 983))
、

ii) z
, zz : (2-3:) (a + Hi) = 2a + 12 + 8i - 3as

= 2a + 12 + 18 - 3ali

iii) For xxig ,

the condition
says

x =

y

Lat 12 = 8 - 3 a

ja =
- H

a = 一告

**



iv) For my complex
mumher w, the condition

w = W
"

memus
that it is reel : a +bi = a

- bi

=s b = - b as b = o
.

8- 3a = 0 = a =

E
,

huavse

(Ezz) = E. En meas z. zz i real
,

have

th
insuary part

remishes.

**
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23 The complex number z  satisfies the equation ( )- =5 1- +2i i( )z z*.

Determine z, giving your answer in the form +a bi, where a and b are real. [5]

2

Let z = a + bi
,
then

5 ( atbi - i) = ( - I + Li ) Ca _
bi )

5 at (bo - 5 ) : = - atab + Laitbi

6 a - 2 b + ( - 20 thb - 5) i = 0

Esperatingrnd and
may merry parts we get

76a-a6
= 0

-(6
- 3a

2 a
- 12 at 5

= 0

QazHb + 5 = 0

비용할 → 给漾

We get I = 1 - #

**
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(a) The complex number +a bi  is denoted by z.

[1](i) Write down z*.

(ii) Find Re(iz). [2]

(b) The complex number w  is given by w
2- 3
5 3i
i

=
+ .

[2]

(i) In this question you must show detailed reasoning.

Express w  in the form +x yi .

(ii) Convert w to modulus-argument form. [2]

h

a) i) (a + ib)" = a - ib

ii) Re(iz) = Re (i(a + i b))

= e ( ia - b )
=

- b
.

b )
: )β= 5

t :B√3) ( z +irs)
=+ i25 + i55 - 3

ㅓ

=
= 1 t iB

**

24 



ii) 1wに㎡
可

= -

arg(w)
= artum()
= 를

w = 2 ( ω S ( 号) + 0 ‰ (号 ))

**
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25 Two complex numbers are given by u =-  +1 i  and v =-  -2 i.

[1]

[3]

(a) (i) Find -u v   in the form +a bi, where a and b are real.

(ii) In this question you must show detailed reasoning.

Find uv   in the form +a bi, where a and b are real.

(b) Express u in exact modulus-argument form. [3]

α

a) i) n -v =
- 1 + i - ( 2 - i)

=
ー t と + hti

= 3 ← 2 i

ii )
응 =옳

=
-1
n. i

) ( - n+)

瀅
= 금 - i 름

b)91:R : E

**



^

a = netam (広) = 苦

(

^

:ご
ㅢ

>

ang
( z) =π - 号 = 弄

Z = 全 ( ω S (揺) + 0‰ ( 聖 ) )
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26 In this question you must show detailed reasoning.

The complex number 3 + i is denoted by z.

(a) By expanding ^ +3 ih5 , express z5  in the form +a bi where a and b are real and exact. [3]

[3]

[2]

(b) (i) Express z in modulus-argument form.

(ii) Hence find z5  in modulus-argument form.

(iii) Use this result to verify your answers to part (a). [2]

}

as ( Next: + 55 - 10 "BOSS : + Ast

=93 + 15:- 30 - 300 + (3

=
一163 + 16 ℃

β ) i) 1 ← ) = ☆1 =α

a =

netun (新) = 苦
;なっ

⇒ を = 2 ( OS香 + 0n 告)

^℃)
1E

5 ( = 1 E15= 32

ay (
z

5) = ang (E)
=

5
哈

t : 32 (los + iCm)

***



iii )
t = 32 ( 一寒 i ) =一1Z + 16 -

***
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27 The complex number z  satisfies the equation 2 iz z*- +4 1 =1 0.

Given that Re z( ) 2 0, find z  in the form a + bi, where a and b are real numbers. [4]

3 ェ

Let z = a + bi and substitute

Catbi ): - Hola - bi ) + lH =

a

' thabo - b
-

Hai - 4 btll = 0

( a- b ^ _ 4 b + i)+ ( Lab - Ha) i = 0

We get a system of equations
2ab- 4a = 0

{ a

'
- b ㎡ - 4btl

= 0”階に 0

Re(2) = a so , forcing b. 2 = 0 in

a(d - 2) = 0 => b = h

b = 2 ㅣ a =± 1" a = 12 - 4x2 + 11 : · 정많지 ,

- .

as => z = 1 +hi

***
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28 In this question you must show detailed reasoning.

1 =- +2 2i and z2 a= 2 cos insi6
1 1

6+r k.rThe complex numbers z1  and z2   are given by z

(a) Find the modulus and argument of z1 . [2]

(b) Hence express z
z1  in exact modulus-argument form.
2

[4]

3 .

-

a) 1z . 1 = etei = t

a
a

ま
、

ニー 2 ← 20 · ーで

α= wuelem ( 先に 奇
:
*

.

.

ㅁ

⇒

ing
( Z. ] = ☆ - α = * 一 芸

=
3뉴

b ) ang() =

ng
(E . ) -

ng
(an )

= 一 告

=

A꽃

装に 監 に 誓 た

= β
( os ( 음) + im( 켐 ] ).

***
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29 In this question you must show detailed reasoning.

[3](a) Write the complex number 24- +7i in modulus-argument form.

(b) Solve the simultaneous equations given below, giving your answers in cartesian form.
z w
z w

+ 3 7
-6 + 5 = +3 13
i i

i i
= -

[4]

3x

a) 1 - 24 +ti = (- 24]~+=5 = 25

^ α= wueton (児1 ) = 0 .
284

@ 一孔

l

…

よど…
> ung(-24

++ i) = 2 .

86
.

Ψ

←

- 2 φ+ to = 25( O8 ( h 。 86 ) + i ‰ ( 2
. 86) )

6) ② iz + 3w =
- 7i

lD - 6z + 5 iw = 3 + 13i

_

=(階品品る
_

④ 一回 {
13 iω = 38 - 13 : (: え :
iZ = - 3 ω - F :

***
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30 In this question you must show detailed reasoning.

(a) Solve the equation 2x x- +6 5 =8 0. Give your solutions in the form a + bi where a and b are
[3]real numbers. 

(b) Determine, in exact form, arg 1- +( (0 5 12) i) 5 . [3]

3 거

- X- 6x + 58 = 0
,

we we
the

quarantie formule
x . . . =

6 =

=
6無一器

= 3 ± 0f

b)
mg(z") =

Jurg(z)
Fun exereive :

Show by induction
h tt ang(z2)

= nay (z).

,

“

营
”

, α=
weetm ( 5答)

- 0

=
n( ^ 3)= Igopefundradurdy,oi it

Thesing ( - 10t5 ra ) =

*- 号

=
修 ↓

the ,ng ( - 0+52)
「= 関 = 崎 =h 一等

cruwer 一愕

***
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Use an algebraic method to find the square roots of 3 + (6 2)i. Give your answers in the form x + iy, where 
x and y are exact real numbers. [6]

33

Catiy ) = 3 + 6-

2 = 3 +6-x "+ hxyi - y

Equating real and imaginary parts me
have

冒?滋
唱谈 , chbhy② nto

XY① $^ _ 3
x = 18= 0 -

⇒
x

㎡= 3±
= = 6 , - 3

Sine X is real x" must he positive ,
so x" = 6

X = = = 56 , y = =

E. = =25 - #3

=2 - - - >3

***

31 
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32 Use an algebraic method to find the square roots of the complex number  43 - ̂ 6
in the form x + iy, where x and y are exact real numbers. 

10h . i Give your answers 
[5]

ろっ

(x + iy)" = 13- (650) i ,

where
xy

me real

#-- githxyi = 43 - 62TO

Equatiy real and imaginary parts weget
xn-green##
=- BE

① {x-

-

2= 43 chGbhy @ mh ①
x

2

×Q

9
e

x
= 43급 = 45

x =±3√5
=⇒

y =

***



35 - >2
Te roots wie

385 + K i

***
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33 In this question you must show detailed reasoning.

Solve the equation 24 20z z- +169 = 0. Give your answers in modulus-argument form. [5]

3ャ

Hz- LOZ + 16 g = 0

こ
Z

.

= 몰 ← bi

= : ± 6 i
E=Ʃ 一 6 i

1感 =」+ 36

=

= 름

Z
,

his in I-quadrant , zu lies in IV-geudent .

***



☆

t に 皇 t 6 o

z
동

x = arctan(t
*

)
∴
r = autom ( 중) .

= ( 18

Zに 長 ( ω S ( い 8) + i‰ ( い 18 ))

Ez = 貫 (OSElcc8 ) ti - 1 . 18 ))

***



34 In this question you must show detailed reasoning.

(a) Use an algebraic method to find the square roots of -16 + 30i. [5]

(b) By finding the cube of one of your answers to part (a) determine a cube root of 4
99 5i- + .

Give your answer in the form a + bi. [2]
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38

a)
(a + ib)" =

- 16 + 302
,

where ab are
ua

a- b + 2abi = - 16 + 38: , equating real and imaginary
parts we get

aibition
+on

② b

①
{-big it

%‰ 筑:
と

9
= -
1 o ± 0

ttonal
,

om pich

positiue anlution
a
㎡= - 16+= 9

3 + 5 ¿

음도록, so
the coots are

- 3 - 50

***



b ) ( 3 + 50f
3

= 27 t 3 × g × 5 i - 3 × 3 × 25 - 125 :

= - 1 g 8 - 10 i

= 2 × ( - gg - 5i)

We we
the fact that ERC = =3) *

to get
=⇒ ( 3 - 50)

"

= 2 × (- gg + 50)

di 8

響二淵

Thes: a
rule notof5

***
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35 In this question you must show detailed reasoning.

Use an algebraic method to find the square roots of  -77 - 36i. [6]

33

(a + bij = -57-36i ,

where ab we
real.

.
"-b"+ Labi = -#7-36i, equating real

unt

imaginary parts we get

罰洲冒罪装
의= 이응

① a-Ep= -77 Subling ② into 0

Multiplying a we get
alt 7 taz - 32 Y = 0 ⇒

9

'

=一」 「飛
a is real => a is positive reul
=⇒ a

β

=

- 7 t +일 = 음 대

2 - gi
a = ± 2

= >
roofs
are2 + 9 :

b = Fg

***
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Use an algebraic method to find the square roots of 11 + 12( )5 i. Give your answers in the form x + iy, 
where x and y are exact real numbers. [6]

여

cy) ?
=

1 い + ( 1 n☆) o

#2 - y' + hxyc = 11 + 1255

Real Q (x-y
= 11

moginay
②

Lxy
= 125

=เส Intctiful ① intoㅣ d

① x
β -을 계

x
=

. ① x
4

- 11 x
=

- 180 = 0

x^=
1 い +0

Since x is real
,
X" must he positive

x
^

=

11禁 = ☆ ⇒ x =± 2万

y = =
3

2 i5 + 3 i

② √5 = 3 ¿

***

36 
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37 (a) (i) Find the modulus and argument of z1 , where z1 = +1 i. [2]

(ii) Given that z = 2 and arg z2( ) 6
1= r, express z2  in +a bi form, where a and b are exact 2

real numbers. [2]

(b) Using these results, find the exact value of sin 12
5 r, giving the answer in the form p ,nm +

where m, n and p are integers. [5]

&

as
i) Itl=r = R

^ a = wwetom ( i )

=岸
"

"! , ongla)
= L = 뷰 .

ii; )
E

. = α( ω s
(

송) + im ( 중) )

= B + i

b ) IEitLI = /EllEl = & &2

my (z ,
· 72) =

my (z , ) +

way (zz)

=

중+뮤
=

5쯤

Z 、oEz = IEoZal ( lOS CangCEoes ) tin ( ng(Z.、 iEz

****



thus [in(ay(zzz)) = Im(1)
= " .( 음 ] = Im(니테 )

"hul]
=µ (今無)
=Butter :

****
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38 [5]

2][

(i) Use an algebraic method to find the square roots of the complex number 5 + 12i.

(ii) Find (3 − 2i)2.

(iii) Hence solve the quartic equation x4 − 10x2 + 169 = 0. [4]

기

i) (a+ bij" = 5 + 12i, where a,
b are

real.

a
'

e habo -
b

= 5 tthi

Equating real and imaymary parts we get

ㅣ a
- b

'

= 5

Lab = 12

飛
al - 5 q

2
- 36 = 0 a

'

=

5 ± 0- g 、 - 4

l a = = = = = ↑

but a is
real

so a : 0

線

the
square

roots are 3 + hi

- 3 - 20

****



ii) ( 3 - 2 :
)

= g - 120 - 4 = 5 - 12 i

ii)x φ
-
l0 x

'

+ 16 g = 0

x
=10±
=10

= 5 ± 12 :

x
. 2

=± ( 3 + 2 )

X
,4

= ± ( 3 - 2 : )

****
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39 One root of the quadratic equation x2 + ax + b = 0, where a and b are real, is 16 − 30i.

[1]

[4]

(i) Write down the other root of the quadratic equation.

(ii) Find the values of a and b.

(iii) Use an algebraic method to solve the quartic equation y4 + ay2 + b = 0. [7]

며

i) het a =

xxig
denote the seord noot .

Sine

a,
6 are real, the conjugate is who a

root

X = 16 t 300

ii)
b = 16x + 30ya = x + 16

= 162t z 0
리

= 32

= 1156

a = 3 α

b = 1156
16 - 30℃

ii) yuragit b =o = y": ( 16 +30.

" = 16 + 30 : => 12 - 22 - Lumi = 16 - 30

Equating real and imaginary parts we get

****



Real D Go
w = 16

maging
20W = 30

= 16
Shul into

-"-160.- #Asi

the16.
for mat he positi

~2. 16:#: 25
8 = =1 5, 2 = = 3

=16- 30 = -
wither i = 16- 30.

w 붙 V =± 与

{ {=> N = = 3
v

4
- 1602 : 225 = 0

= 1 ⑤

をポ
Z 1,2 , 3 ,

"

写号℃

****
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[6]40	 (i)	 Use an algebraic method to find the square roots of the complex number 9 + 40i. 

(ii) Show that 9 + 40i  is a root of the quadratic equation 2 
18z z- +1681 = 0. [1]

(iii)
u

By using the substitution z 1
2

= , find the roots of the equation 1681 18-u u4 2 + =1 0. Give your

	 	 answers in the form +x yi , where x and y are real. [4]

H 의

o (+ iy = g + 40i
,
x ,%

are
ral.

x + exyi - y
2 = 9 + 40

Equatingeat and imaginary parts we get

임 g는 이용
.

② y
= 응

① {x- = gubing into

xx⑦⇒x" - gx
'

- 400 = 0 x =

5 ± 」遭
Since x is real ,

x"must he a positive real

x
'

=
9 型

= 25 s thenwotsave

5 + 4 i
X = f 5

= 5 - 4 i

yY
= I 4

****



ii) Z
- 18 % + 1681 = 0

£= 18± 0=
= g ± 400 .

iii) -1681u" - 18#2 + 1 = -

Z = ⇒ 1一 暮 + に0

↓ 4 E
2

=> *
2

- 1 8 z + 168 l
= 0

g + yoi

by (ii) E , 2
= { g - 40i

#2 = 9 + HOT = =
5tHi, 5. h

。 = g - 400 ⇒ = 5 - 40 、 -
5+ 4 i

the decue the
case for 9-40 :

ming
the fact that (2 = 1745

ice . (t + Hi)) = (15+ 1 :<Y: g-40 :.

****



µ
,

=다.

=.2 ( 5- 4 i)

=+16

= 一二

Uz=tui)
= 一 ( 常一告 ) o

= 一 + 筑

Uz = ui
=武㎡

= 奇 +知

Uu に 。

= - 5-u)
= 一号一岳 i

****



nmn -攘
岳 + 糸

****
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41	 (i) Use an algebraic method to find the square roots of the complex number 5+12i. You must show
sufficient working to justify your answers. [5]

(ii) 0
2Hence solve the quadratic equation x x- -4 1-12i =

셔

is steg) = 5. 12
X- -y2 + Login = 54 ( hi

Equating real and magniny parts me get
Ru O

Lxg"
= 5

Iuaginay @ 2xg
= 12

→{
-

sabatett
ont ②

xY - 5x -36 = 0 ⇒
x

'

= 5 ±0
Since x is neat x"must he a positive real

-> 4 = 54 - = ·1 = 9

= X = 13 , y
= 12 ,

the
square

roots are

3 + 2i

- 3 - 2 ¿

****



℃) x -
4

x -1 - 120 = 0

4 - 4 X + 4 -5 - hi = %

(x-25 = 5+ 12 : Completing the square
.

y ( o) Xih = 3 t 20 * 1 = 5.

*z
= -1 - 2i

4.2 = 3- 2

****



42 On an Argand diagram, the point A represents the complex number z with modulus 2 and 
argument .3

1r  The point B represents .z
1

(a) Sketch an Argand diagram showing the origin O and the points A and B. [2]

(b) The point C is such that OACB is a parallelogram. C represents the complex number w.

Determine each of the following.

• The modulus of w, giving your answer in exact form.

• The argument of w, giving your answer correct to 3 significant figures. [7]
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a) 1 회 = 급및 und

ag(El
:

-agz
^

A
④

- ang ( 2.) = my ( 1) = %

이픔
⑥ 3
풀

늘 ℃
=s

any
(a) tay

( 회) = 0

ang ( E) = - ang (2)

비 ^ Viewing A me W

ㅣ
0

A
as
rectors me get=".. W

was their rum ,

whit

t. ereponds to z + E

****



生 = 2 ( ω S (号 ) な 品 ( 号 ) )
= 2 . ( * ← β : )
= 1 + 55i

京堂 ( ω S( 号) t な‰崎 ) )

= 회 - 뷰 :

w = +
3

1 wに開(響P

=装

=
=

「
悪

****



meg(r0)
-
mnctum (3)

= 0 .

804633.

== 0.005

****
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The complex number ", where 0 < arg " < 1
2π, is such that "2 = 3 + 4i.

[5](i) Use an algebraic method to find ".

(ii) Show that "3 = 2 + 11i. [1]

The complex number w is the root of the equation

w6 − 4w3 + 125 = 0

for which −1
2π < arg w < 0.

(iii) Find w. [5]

50

is The condition ocwegzi indicates
that

- helys to first quarant => z = a + bi ,

where

a ,
b are positive real numbers
.

( atib )
?

= 3 t 40 ⇒ a

'

t Labo -
b
㎡

= 3 tHi

Equating real and maginary parts we get
Ruh D Lurbse en
hmaginery sbbhigant @

。? :”器器品鼠±
u = 35 = 4 ,

a = C since a
must he positive

bue to o < mag(z)
: *

⇒£ = 2 t i

*****

43 



ii ) Es
=

( α ti )”
=

2 ” + 3延 。 - 3 × 2 - i

= 8 - 6 t 12 : - ¿

= α* 1 li

iii) The condition - titcangwesaystabi,
w belongs to II-quakant,
a is a positive real musher and b is negative.

we - 4w" + 125 =0 Web = "

=
仕 」幽

= 大 ± に

Polynomial with rel officients
with. root E is a

root.

3

( L- 0) =
8 - 3 × 2

℃

- 3 × 2ti= 2
160

which is

me of the roofs
,

zo

w = 2- τ




