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1.9 Further Complex Numbers

Question Paper

Course DPIBMaths
Section 1.Number & Algebra
Topic 1.9 Further Complex Numbers
Difficulty Hard
Time allowed: 110
Score: /84
Percentage: /100
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Questionla
Considerthe equation z2 + pz—2p—1=0, where z€ C, p ER.

(a)
Findthevalue of p forwhich one of the two distinctroots is z, = 2+ ﬁi.

[4 marks]
Question1b
(b)
Find therange of values of p forwhich the equation has two distinct, real roots.

[4 marks]

Question 2a

Considerthe complexnumberw= —1+4i.

(a)
Show that wis arootof the cubic equation
2Z+52+23z+51=0
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[4 marks]
Question 2b
(b)
Find the othertwo roots of the cubic equationin part(a).
[4 marks]
Question 3
Considerz=cis Owherez€ C, z# 1.
showthat Re| -2 =0
ow that e\1 —z}_ .
[5 marks]
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Question 4a
Considerthe equation (z—2)2 =1, z€ C.

a)
(i)
X
Verify that o = 2+ e 4 isaroot of this equation.

(ii)
Find the secondroot of the equation, expressingyouranswerin the form w,=a + el where a€R and 6>0.

[5 marks]
Question 4b
Theroots o, and o, are represented by the points Aand B respectively on an Argand diagram.
(b)
Find AB.
[3marks]
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Question 5
Considerthe equation 4 + (1 —4i) 22 —4i =0, where z € C.

Find the four distinct roots of the equation, giving your answers in the form a + bi where a, b €R.

[8 marks]
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Question 6a
T .
z, \/je 3!
Considerthe complex numbers w, = Z—, z = T an
2
(a)
Express

(i)

z, inthe form a + bi

(i)
z, intheformrcis 8, wherer>0and —m<6<TI.

Question éb
(b)

Find the exactvalue of W,

Question 6c
(©)

dz,=2-2/3i.

[3marks]

[2 marks]

Find w,=22, givingyouranswerintheform rcis 8, wherer>0and —m <0< 1.

[2 marks]
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Question 6d
(d)

Without drawing an Argand diagram, describe the geometrical relationship between z

Question7a
V3
)

(a)

Find allthe powers 2 .

Question7b
(b)
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1andzz.

Find the area of the shape made by the powers z? when plotted on an Argand diagram.
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Question 8a
Letz=cos @+1isin 0.

(a)

Write down the value of zz”* .

Question 8b

Letz =r, (cos 01 +1 sin 01) and z,=r (00502 +i s1n02).

2

(b)
Prove theresults

(i)

|ﬁ _|ﬂ|
[%] 14|
(i)
2
argz—2 =arg z, —arg z,
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Question 8c
(c)

Using theresults from part (b), describe fully the geometrical interpretation of dividing z, by z,.

[Tmark]
Question 9a
(b)
Sketch o, 0, and @, on the Argand diagram below.
Im(z)
Re(z)

[3marks]
Question 9b
o, 0, and @, represent thevertices of a triangle.
()
Findthe area of the triangle.

[4 marks]
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Question10a

The complexnumbers z, = a, z, = 3—2iand z, areroots of the cubic equation 2B+ pz22+qgz—26=0,where a, p, gER.

(a)
Findthevalues of a, pandq.

[5 marks]
Question10b
(b) ‘
Express z, z, and z, in the form rei?, where r>0and0< 9 <2.

[3marks]
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Question 11
Let f(z) =24+ az3 + 622 + bz+ 65, where a and b arereal constants.

Giventhat z=3 + 2i is aroot of the equation f{z) =0, show theroots f{z) =0 on the Argand diagram below.

Im(z2)

Re(2)

[8 marks]
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