ADVANCED HIGHER MATHEMATICS
Solutions to Exam Questions on Complex Numbers 1
1.(a)
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Equating real parts   
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First find the factor corresponding to each root.
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These two factors can be multiplied together to give a quadratic factor as follows.
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The other factor can be found using algebraic long division.
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and the remaining root comes from the equation   
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First find the factor corresponding to each root.


Remember that the factor corresponding to the root 
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These two factors can be multiplied together to give a quadratic factor as follows.
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The other factor can be found using algebraic long division.
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First find the factor corresponding to each root.


Remember that the factor corresponding to the root 
[image: image97.wmf]a

=

z

 is 
[image: image98.wmf])

(

a

-

z

.


root   
[image: image99.wmf]i

z

+

=

1

   
[image: image100.wmf]Þ

   factor   
[image: image101.wmf](

)

)

1

(

i

z

+

-



root   
[image: image102.wmf]i

z

-

=

1

   
[image: image103.wmf]Þ

   factor   
[image: image104.wmf](

)

)

1

(

i

z

-

-



These two factors can be multiplied together to give a quadratic factor as follows.
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The other factor can be found using algebraic long division.
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and the remaining root comes from the equation   
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These two factors can be multiplied together to give a quadratic factor as follows.
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The other factor can be found using algebraic long division.

                           [image: image139.png]z-2
7 —82°+222-20
2 —62" +10z

227 +122-20
227 +122-20

0




Hence   
[image: image140.wmf]0

)

2

)(

10

6

(

2

=

-

+

-

z

z

z

   

and the remaining root comes from the equation   
[image: image141.wmf]0

2

=

-

z

   
[image: image142.wmf]Þ

   
[image: image143.wmf]2

=

z


The other roots are   
[image: image144.wmf]i

z

-

=

3

 and 
[image: image145.wmf]2

=

z

.

7.
Let   
[image: image146.wmf]i

z

3

3

+

=

.



[image: image147.wmf]i

i

i

i

i

z

18

9

18

9

9

18

9

)

3

3

(

2

2

2

=

-

+

=

+

+

=

+

=




[image: image148.wmf]54

54

54

54

)

3

3

(

18

2

2

3

-

=

+

=

+

=

=

i

i

i

i

i

zz

z



Hence   
[image: image149.wmf]108

)

3

3

(

18

54

54

108

18

3

+

+

-

-

=

+

-

i

i

z

z


                                                 
[image: image150.wmf]108

54

54

54

54

+

-

-

-

=

i

i


                                                 
[image: image151.wmf]0

=



Thus 
[image: image152.wmf]i

z

3

3

+

=

 is a root.



[image: image153.wmf]i

z

3

3

+

=

 is a root, hence the complex conjugate 
[image: image154.wmf]i

z

3

3

-

=

 is also a root.

First find the factor corresponding to each root.


Remember that the factor corresponding to the root 
[image: image155.wmf]a

=

z

 is 
[image: image156.wmf])

(

a

-

z

.


root   
[image: image157.wmf]i

z

3

3

+

=

   
[image: image158.wmf]Þ

   factor   
[image: image159.wmf](

)

)

3

3

(

i

z

+

-



root   
[image: image160.wmf]i

z

3

3

-

=

   
[image: image161.wmf]Þ

   factor   
[image: image162.wmf](

)

)

3

3

(

i

z

-

-



These two factors can be multiplied together to give a quadratic factor as follows.



[image: image163.wmf](

)

(

)

(

)

(

)

i

z

i

z

i

z

i

z

3

)

3

(

3

)

3

(

)

3

3

(

)

3

3

(

+

-

-

-

=

-

-

+

-


                                                    
[image: image164.wmf]2

2

9

)

3

(

i

z

-

-

=


                                                    
[image: image165.wmf]9

9

6

2

+

+

-

=

z

z


[since 
[image: image166.wmf]1

2

-

=

i

]

                                                    
[image: image167.wmf]18

6

2

+

-

=

z

z



The other factor can be found using algebraic long division.
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These two factors can be multiplied together to give a quadratic factor as follows.
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The other factor can be found using algebraic long division.
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, so the equation has two real and distinct roots which can be found using the quadratic formula.
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First find the factor corresponding to each root.
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These two factors can be multiplied together to give a quadratic factor as follows.
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The other factor can be found using algebraic long division.
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and the remaining roots come from the equation   
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, so the equation has non-real roots which can be found using the quadratic formula.
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Method 1
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Hence the polynomial equation is   
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Now find the factor corresponding to each root.


Remember that the factor corresponding to the root 
[image: image258.wmf]a

=

z

 is 
[image: image259.wmf])

(

a

-

z

.


root   
[image: image260.wmf]i

z

+

=

2

   
[image: image261.wmf]Þ

   factor   
[image: image262.wmf](

)

)

2

(

i

z

+

-



root   
[image: image263.wmf]i

z

-

=

2

   
[image: image264.wmf]Þ

   factor   
[image: image265.wmf](

)

)

2

(

i

z

-

-



These two factors can be multiplied together to give a quadratic factor as follows.
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The other factor can be found using algebraic long division.
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and the remaining roots come from the equation   
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, so the equation has non-real roots which can be found using the quadratic formula.
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The remaining roots are 
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We know that 
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First find the factor corresponding to each root.


Remember that the factor corresponding to the root 
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These two factors can be multiplied together to give a quadratic factor as follows.
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The value of q and the other factor can be found using algebraic long division.
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, so the equation has non-real roots which can be found using the quadratic formula.
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