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1.9 Further Complex Numbers

Question Paper

Course DPIBMaths
Section 1.Number & Algebra
Topic 1.9 Further Complex Numbers
Difficulty Very Hard
Time allowed: 100
Score: /82
Percentage: /100
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Questionla
Considerthe equation pz* + gz2 +8p3z+5g=0, where z€C, pER.

(a)
5
Given that one of the distinctroots is z = 3 find
(i)
thevaluesof pand g
(ii)
theroots z and z,, givingyouranswers in the form a + bi,where a,b €R.

[6 marks]
Question1b
OnanArganddiagram z, z, and z, are represented by the points A, Band C respectively.
(b)
Findthe area of the triangle ABC.
[2 marks]

Page 2 of 11

©2015-2023 Save MyExams, Ltd. -Revision Notes, Topic Questions, PastPapers



https://www.savemyexams.co.uk/?utm_source=pdf
https://www.savemyexams.co.uk/

1, SaveMyExams

Headtosavemyexams.co.ukformore awesomeresources

Question 2
1

ZZ
71zl

(2
Considerthe complexnumbers zand w, wherez=\/§—1,lm — =0,

\w )/

Use geometrical reasoning to find the two possibilities for w, giving your answers in exponential form.

Question 3
Considerthe equation z* —5az3 + 25az%> — 20abz+ 24ab=0, where a, b€Z and z€ C.

Given that onerootis a + ai and anotherrootis b + bi, find the possible values of a and b.
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[4 marks]

[8 marks]
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Question 4a

Consider the complexnumber z=1 + /3.

(a)

Use De Moivre’s theorem to find the value of Z3.

[3marks]
Question 4b
(b)
Use the principle of mathematical induction to prove, foralln € N, that
(cos @ +i sin 6)" = cos nf +1i sin nf
[5 marks]
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Question 4c

(c)
Show thattheresultin part(b)is trueforalln €Z.

[2 marks]

Question 5a
Considerthe equation(z+a)5+1=0, z€ C.

(a)

Given that the product of theroots is 31, find the roots of the equation, expressing youranswers in the form o = b+ e,

whereb €R and 6 >0.

[5 marks]
Question 5b
Let Sbethe sum of theroots foundin part (a).
(b)
Show that Im(S) =0 and find the value of Re(S) .
[3marks]
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Question 5¢
Theroots @5 Oy..y O AT represented on an Argand diagram.

(c)
Describe the geometrical shape made by the fiveroots.

[1mark]

Question 6

u ‘
Considertheequations u* +2v=2iandiu+ v* =3,whereu, v € C. Find > giving youranswerin the form ret?, where r>0
and0<@<2m.

[8 marks]
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Question7

. . . S
By first expressing 1 +ﬁ1 and —1 +iintheform r cis @ where r>0and — m< 0 < 1T, show that ED =2+ \/?

[8 marks]
Question 8a
Considerthe complexnumber z=1+ cos 26 +1isin 26.
(a)
Find the modulus and argument of z.
[5 marks]
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Question 8b
(b)
Solvez=0for—m<O< .

[2 marks]

Question 9a
Let z= elf,

(a)

Show that

(i)

z+ 2+ B4+ 20=cos 0+ cos 20 + -+ cos nf +i(sin @+ sin 26 + -+ sin no),
(ii)

2-202-2z")=5-4cos 6.

[4 marks]
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Question 9b

(b)
Usetheresults foundin part (a) to find the sum of the infinite series
sinf sin26 sin36 N sin 40 N

+ +
2 22 23 24

[4 marks]

Question10a
The primary square root of a complex number zis defined as \/; =x+iy,wherex, yER andx >0. If x =0 then thevalue
for y is chosen suchthat y >0. Note that the other squareroot of z will then be given by —\/_= - X—1iy.

(a)
Show that

. / Re(2) ++/ (Re(2))2 + (im(2))*
2

[5 marks]
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Question10b

(b)
Giventhat x >0, derive a formula for y in terms of xand Im(z), andexplain why y in this case willalways have the same sign

(positive, negative, orzero) as Im(z).

[2 marks]
Question10c
(c)
Hence show thatin general
J —Re(2) + \/(Re(z))2 + (Im(2))2
y=+t
2
with the choice of the positive ornegative value being dependent on the properties of z.
[2 marks]
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Question10d

(d)
Explainwhat must be true of z foreach of the following to be true:

(i)

x=0,y#0
(if)
x#=0,y=0
(i)
x=0,y=0

[3marks]
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