
Programme 1 Additional Problems

Complex numbers 1

1 If ! is a complex cube root of unity find the values of:

(a)
1 ! !2

! !2 1
!2 1 !
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(b)
1 !3 !2

!3 1 !2

!2 !3 1
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Solution

1 (a) 0

(b) 0

Working

1
(a)

1 ! !2

! !2 1

!2 1 !
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¼ 1

!2 1

1 !
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¼ !3 � 1
� �

� !ð!2 � !2Þ þ !2 !� !4
� �

¼ !3 � 1 þ !3 � !6

¼ 1 � 1 þ 1 � 12 ¼ 0 since !3 ¼ 1
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(b)

1 !3 !2

!3 1 !2

!2 !3 1
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¼ 1

1 !2

!3 1
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!2 1

�����

�����
þ !2 !3 1

!2 !3
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¼ 1 � !5
� �

� !3ð!3 � !4Þ þ !2 !6 � !2
� �

¼ 1 � !2
� �

� 1 � !ð Þ þ !2 1 � !2
� �

since !3 ¼ 1

¼ 1 � !2 � 1 þ !þ !2 � !4

¼ 1 � !2 � 1 þ !þ !2 � ! since !3 ¼ 1

¼ 0
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