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1.9 Further Complex Numbers

Question Paper

Course DPIBMaths
Section 1.Number & Algebra
Topic 1.9 Further Complex Numbers
Difficulty Medium
Time allowed: 110
Score: /90
Percentage: /100
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Questionla

Z
) A _ . _ )
Con3|derw——Z2 ,wherez1 2+2\/31andz2 2 + 21,

a)
Express w intheform w=a+ bi.

[3marks]
Question 1b
b)
Write the complex numbers Z, and z, intheform reig, r>0, —m<o<m.

[4 marks]
Question1c
C)
Express wintheformrei?, r>0, — <0< m.

[3marks]
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Question 2

Solve the equation 23 = 27i, giving your answers in the form a + bi.

[6 marks]

Question 3a
LT 1(1\
Letz = 6015(2) andz, = 3W2el\ 4.

a)
Giving your answers in the form rcisé, find

(i)

[4 marks]
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Question 3b

b)

Write z, and z, inthe form a + bi.

[2 marks]

Question 3¢

c)
Find z, + z,, givingyouranswerin the form a + bi.

[2 marks]

Question 3d

Itis given that Z;k and Z; are the complex conjugates of z and z, respectively.

d)
Find ZT + Z;, giving your answerin the form a + bi.

[2 marks]
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Question 4a

VALt .
Let z = 2015(?) and z,= 2+2i.

a)
Express

(i)

zin the form a + bi

(ii)
Z. inthe form rcis@

2
[2 marks]
Question 4b
b)
Find w, =z, + z,, givingyouranswerin the form a + bi.
[2 marks]
Question4c
c)
Find w,=2 2z, givingyouranswerin the form rcisé.
[3marks]
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Question 4d

d)
Sketch W, and w,ona single Argand diagram.

[2 marks]

Question 5a

)

i
Itis giventhatthatz1 =2e andzz=3cis(ri—2), nez+.

a)
Findthevalue of z,z, forn=3.

[3marks]

Question 5b

b)
Findtheleast value of n such that z,z, ERT.

[3marks]
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Question 6a

zZ
1 . 27
Considerthe complexnumber w=— wherez, =3 —/ 31andzz=2czs(—).
z, 1 3

a)
Express w in the form rcis6.

[5 marks]
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Question 6b
b)

Sketch Z, 2, and w on the Argand diagram below.

Im(z)

Re(2)

[3 marks]
Question 6c
c)
Find the smallest positive integervalue of n such that w” is a realnumber.
[2 marks]

Question7a

Consider the complexnumber z= — 1 +./3 1.

(a)

Express zintheform rcis 6, wherer>0and —m <0 < .
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[4 marks]
Question7b
(b)
Find the three roots of the equation 22 = — 1 + \/?i, expressing youranswers in the form r cis 6, where r>0and - <0 < 1.
[4 marks]
Question 8a
Considerthe equation z*—1=15,where z€ C.
(a)
Find the four distinct roots of the equation, giving your answers in the form a + bi, where a,b € R.
[4 marks]
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Question 8b

(b)
Representtheroots foundin part (a) on the Argand diagram below.

Im(z)

Re(2)

[2 marks]

Question 8c

()
Find the area of the polygon whose vertices are represented by the fourroots on the Argand diagram.

[2 marks]
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Question 9a

m .. T .
Considerthe complexnumbers w = 3(cos— - 1sm—\ andz=3-./31.

V3 3)

(a)
Write w and zintheform rcis @, wherer>0and - <0 < 1.

[4 marks]
Question 9b
(b)
Find the modulus and argument of zw.

[2 marks]
Question 9c
()
Write down the value of zw.

[2 marks]
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Question10a
Letz=12+ 16i,wherea,b €ER.

a)
Verify that4 + 2i and —4 — 2i are the secondroots of z.

[2 marks]

Question10b

b)
Hence, or otherwise, find two distinct roots of the equation w2 + 4w + (1 — 4i) =0, where w € C. Give your answerin the
form a + bi, where a,b €ER.

[4 marks]

Question1la

The complexnumbers @ =3 and @, =2 - 2i areroots of the cubic equation @ + pw? + qw + r=0, where p, ¢, r€R.

a)
Write down the thirdroot, Wy, of the equation.

[1mark]

Question11b

b)
Findthevalues of p, gandr.
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[4 marks]
QuestionTlc
c)
Express Wi, W, and W, inthe form rciso.

[4 marks]
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