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1. [1, 5, 3 marks]

(a) State the exact value of (2 + 2v/3i)*in Cartesian form. (1 mark)

(b)  Hence determine exact values for all the roots of z* = — § — 8v/3i . (5 marks)



(c) Sketch all the roots from (b) on the Argand diagram below. Identify all the important
features. (3 marks)

Im




2 [2, 3, 2 marks]
Sketch the following regions in the complex plane.

(a) ﬁ2:;r <arg(z) < % ; (2 marks)
{ Im(z)
Re(z)
(b) |z+1-2i[2|z+2-44. (3 marks)
Im(z)
i
Re(z)

(c)  For the region in (b) above, state the minimum value of |2|. (2 marks)



B [6, 2 marks]

(a)  Use de Moivre’s Theorem to solve z° = - iz
Give your answers in the form rcis@ wherer 2 Oand-m < 8 < 7
[To obtain full marks for this question, you must show clearly the use of

de Moivre's Theorem.]
{



; ; -V2-2 —V2+42, .
(b)  Anexact solutionto z° = —izisz = (T) + ( = )i
Given that cos@ = (- 22—\5), use your answer in (a) and the above solution to z to show that

8= - %ﬂ. Explain clearly how you arrived at your answer.

{



(a)

(b)

[4, 3, 3 marks] |

Express each of the following in polar form such thatr 2 1and 0 £ 8 < 2m. 4)
M [1-5J5
M 8-

(i) (-1+ ivV3)

(v)  (-2+ 20)?

(1-1)°(—v3-0*
(—1+iV3)(—2+2i)3
Your working steps must show clearly how you multiply and divide complex numbers
expressed in polar form. 3)

Hence, simplify giving your answer in Cartesian form.



(c)

_ —1-i
The complex number z is given such that Z = !
P g 1—/3i

. |z| . ;
Find z and, — and hence state a relationship between them.
zZ
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I [1, 5, 3 marks]

(a) State the exact value of (2 + 2v30)%in Cartesian form. (1 mark)

Expn.\d (24 16;)q: ~Vig =174 (3L

Jaude ot ' = =g {wnfed} <

(b) Determine exact values for all the roots of z* = -8 -8V3i. (5 marks)

‘qu - -—‘g‘(-le

\ ry =y ‘ { /
— LA 242 o e el gvw 2ed U
lé (Q+ ) \ (&

)] Z = A (‘L-\-—Z-\(?\\\ — CLﬂ’llN@_n
kS

\CL{»—L\'{l £ (929 Q(;:_Lor P(‘-‘LM P(_*\({_‘\’ /
"auku"‘bv‘\ ‘lv\ \*fr_ L\ r?(..-l'(ﬂ) '/

- “EmaL’) )\LLLG«- Loy o )\_]u,‘me_l'nj J

483 L

"

t

O+, ook e_c\uL(J-ﬁJj ;3()(“_.'“0 w16 P\—(Sf-r\af c:(.koa/f“fu
e = W7 AR G L

2 adi we Ve @L I3 i



(c) Sketch all the roots from

(b) on the Argand diagram below.
features.

Identify all the important
(3 marks)
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2. [2,3,2 marks]
ing regions in the complex plane.

Sketch the follow

(2 marks)
Re(z)
(b) [z+1k2i[zlz+2~4il. o (3 marks)
) ;. . Imfz) /
{2 ~ (142 | (2'( 2 ///
(h tha ) €1' tﬂ
Reqz)
3
oy
A
(¢} For the region in (b) above, state the minimum value of [|. (2 marks)
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3 [6, 3 marks] 3 C~L")’? gleda =n ('ﬂ 15
5 =

Use de Moivre's Theorem to solve z° = —jz
Give your answers in the form rcis6 wherer > 0and —n < 9 < 77
[To obtain full marks for this question, you must show clearly the use of

de Moivre's Theorem i
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(b)  Anexact solution o 25 = ~iz jsz = (—— ) il )

Given thal cosf = (-

) use your answer in (a) and the above solution 1o z o show that

8 =— Exp]am cicarly how you arrived at your answer.
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4 [2, 3. 3 marks]

(a) Express each of the following in polar form such that r > 1 and 0 <6 <2m. (2) 3
M A= = 4§71 (“%«}
. J\ o
X | e ol wglsn &
(i) (—\/§-1)4 = 16 Cae ("5 ) corgre 4
i) (=14 iv3) £ B (Bl ) L &ad ia
gi’f‘é’u{)f ?ﬂ |c_}} .
(iv) (-2 +2i)3 = leds wo (T‘ /Y)

S o g
(-1+4/3)(~2+2i)3
Your working steps must show clearly how you multiply and divide complex numbers

(b) Hence, sirpplify giving your answer in Cartesian form.

expressed in polar form. (3)
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(c)

2 —-1-i
The complex number zis given such that 7z =

1-v3i
2

Findz, —  and hence state a relationship between
z
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