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1.5 Complex Numbers

Question Paper

Course DPIBMaths
Section 1.Number & Algebra
Topic 1.5 Complex Numbers
Difficulty Very Hard
Time allowed: 100
Score: /83
Percentage: /100
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Question la
Considerthe complexnumbers z, = V3 +2iand z,=1- 3/3.
(a)

Find
(i)

[4 marks]

Question1b
The complexnumbers u and v are represented by the points A and B respectively on an Argand diagram with origin O.

(b)
Determine whether the angle made by OA with the positive horizontal axis is greater than orless than the angle made by OB
with the positive horizontal axis. Give a reason foryouranswer.

[3 marks]
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Question 2a
3

Considerthe complexnumberz= —a+ Zi.

(a)

Write down, in terms of a,

(i)

Re(2?)
(ii)
Im(z3)
[4 marks]
Question 2b
(b)
Inthe case where a=2, find the modulus and argument of 3.
[4 marks]
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Question 3a

1 3

Considerthe complexnumbers z =1i— <~ andz, === ——.
P I 2 272

(a)
Express z, intheform a+ bi, where a,b €R.

[3marks]

Question 3b
(b)

Find

(i)

(i)
%
Z— , givingyouransweras an exactvalue.
1

[6 marks]
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Question 4
Considera general complexnumber z= x +1iy, where x, y€ER ,z€ Cand z#0.

Show that
(i)

1 1 2x
Re(— + —*\=

\z z") x%2+)?

(ii)

1 1
Im|—+—F1[=0

zZ z
(iii)
zz" = |z|?

[6 marks]
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Question 5a

Considertheequation zw—w+iz+1=0,wherew, z€C, w=x+1iy.

(a)

Find an expressionin terms of x and y for Re(z).

[4 marks]
Question 5b
(b)
Findin terms of x given that zis purely real.
[4 marks]
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Question 6a
3-1 )

Considerthe complexnumbers z = 1= and z,= = 3i+1.
(a)

%
Find the modulus of —5 givingyouransweras an exactvalue.

Z

2

Question éb

(b)
z

1
Theargumentof — is givenas @ =tan~!x,where 0 < @ <2T. Findthevalue of x.

%

Question7a

v
Considerthe complex numbers z= ;,V= l—-piandw=3i-2

(a)
Express zinthe form a + bi, where a, b, p €R..

Page 7 of 12

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

[5 marks]

[2 marks]


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

1, SaveMyExams

Headtosavemyexams.co.ukformore awesomeresources

[3marks]
Question7b
(b)
Inthe case where zis purely imaginary, represent v, w and zon an Argand diagram.
[4 marks]
Question 8a
a—3i . z )
Considerthe complex numbers z= WA + biand P 1+2i wherea, b €R.
(a)
Findthevalues of a and b.
[4 marks]
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Question 8b
(b)

w
Find the modulus of —, givingyouranswer as an exactvalue.
z

[2 marks]
Question 8c
(c)
w w
Find the argument of " givingyouranswerintherange = m < arg; <.
[2 marks]
Question 9
Considerthe complexnumbers a—w=2z—1iandw—2z=bi—1.
Find the values of a and b such that Re(w) = Im(z) and Re(w) =Re(z) + 1.
[7 marks]
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Question10a

z
. . 1 .
Considerthe complexnumbers z, =5+ p1,z, =a+ biand 5 1+1,wherez€C
2
anda, bER.

(a)

Findthevalues of aand b in terms of p.

[3marks]
Question10b
(b)
Given that |22 | =,/ 73 ,findthe possible values of p.

[3marks]
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Question10c

(c)
Given additionally that arg(zz) =2.78 radians correct to 2 decimal places, determine the exact value of Im(zz) .

[2 marks]

QuestionTla

V3.

Considerthe complexnumber z= Bl + N

a)
Use technology to find the values of z2 and z3. Give your answers in the form a+ bi,where a, b € R.

[3 marks]

Question 11b
b)
Draw z, z2 and 2 on an Argand diagram.

[3marks]
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Question1lc

c)
Find the smallestinteger k >3 such that zX is purely imaginary.

[2 marks]
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