
 

© Pearson Education Ltd 2018. Copying permitted for purchasing institution only. This material is not copyright free. 1 

Complex numbers 1A 

1 a – 3 

    
 

  

πi

3

arg π

3 3e

r

θ z

=

= =

∴− =

 

 

 b 6i 

   
 

  

6

π
arg

2

r

θ z

=

= =
 

πi

26i 6e∴ =  

  

  



 

© Pearson Education Ltd 2018. Copying permitted for purchasing institution only. This material is not copyright free. 2 

1 c 2 3 2i− −  

   
 

  

2 2

1

5πi

6

( 2 3) ( 2) 12 4 16 4

2 π 5π
arg π tan π

6 62 3

2 3 2i 4e

−

−

= − + − = + = =

 
= = − + = − + = − 

 

∴ − − =

r

θ z  

 

 d 8 i− +  

    
 

  

2 2

1 c

3.02i

( 8) 1 65

1
π tan 3.02 (2d.p.)

8

8 i 65 e

−

= − + =

 
= − = 

 

∴− + =

r

θ  

 

  

  



 

© Pearson Education Ltd 2018. Copying permitted for purchasing institution only. This material is not copyright free. 3 

1 e 2 5i−  

   
 

  

2 2

1 c

1.19i

2 ( 5) 29

5
tan 1.19 (2d.p.)

2

2 5i 29 e

r

θ
−

−

= + − =

 
= − = − 

 

∴ − =

 

 

1 f 2 3 2 3i− +  

   
 

  

2 2

1

3πi

4

( 2 3) (2 3) 12 12 24

4 6 2 6

2 3 π 3π
π tan π

4 42 3

2 3 2 3 i 2 6 e

−

= − + = + =

= =

 
= − = − = 

 

∴− + =

r

θ
 

 

  

  



 

© Pearson Education Ltd 2018. Copying permitted for purchasing institution only. This material is not copyright free. 4 

1 g 

πi

4

π π
8 cos isin

4 4

2 2 e

 
+ 

 

=

 

 

 h 

πi

6

π π
8 cos isin

6 6

π π
8 cos isin

6 6

8e
−

 
− 

 

    
= − + −    

    

=

 

 

 i 

πi

5

π π
2 cos isin

5 5

π π
2 cos isin

5 5

2e

−

 
− 

 

    
= − + −    

    

=

 

 

2 a 

πi

3
π π

e cos isin
3 3

1 3
i

2 2

= +

= +

 

 

 b 
πi4e 4(cos π i sin π)

4( 1 i(0))

4

= +

= − +

= −

 

 

 c 

πi

4
π π

3 2 e 3 2 cos isin
4 4

1 1
3 2 i

2 2

3 3i

 
= + 

 

 
= + 

 

= +

 

2 d 

πi

6
π π

8e 8 cos isin
6 6

3 1
8 i

2 2

4 3 4i

 
= + 

 

 
= + 

 

= +

 

 

 e 

πi

2
π π

3e 3 cos isin
2 2

3(0 i)

3i

−     
= − + −    

    

= −

= −

 

8 4 2 2 2

π

4

= = =

=

r

θ

 

π
8,

6
= = −r θ  

π
2,

5
= = −r θ  



 

© Pearson Education Ltd 2018. Copying permitted for purchasing institution only. This material is not copyright free. 5 

2 f 

5πi

6
5π 5π

e cos isin
6 6

3 1
i

2 2

= +

= − +

 

 

 g 
πie cos( π) isin( π)

1 i(0)

1

− = − + −

= − +

= −

 

 

 h 
3π

i
4

3π 3π
3 2e 3 2 cos isin

4 4

1 1
3 2 i

2 2

3 3i

−     
= − + −    

    

 
= − − 

 

= − −

 

 

 i 

4πi

3
4π 4π

8e 8 cos isin
3 3

1 3
8 i

2 2

4 4 3 i

−     
= − + −    

    

 
= − + 

 

= − +

 

 

3 a 

16πi

13
16π 16π

e cos isin
13 13

10π 10π
cos isin

13 13

   
= +   

   

   
= − + −   

   

 

 

 b 

17πi

5
17π 17π

4e 4 cos isin
5 5

7π 7π
4 cos isin

5 5

3π 3π
4 cos isin

5 5

    
= +    

    

    
= +    

    

    
= − + −    

    

 

 

 c 

9πi

8
9π 9π

5e 5 cos i sin
8 8

7π 7π
5 cos isin

8 8

−     
= − + −    

    

    
= +    

    

 

 

2π− from the argument. 



 

© Pearson Education Ltd 2018. Copying permitted for purchasing institution only. This material is not copyright free. 6 

4 i

i

i i

i i

i i

e cos isin   

e cos( ) isin ( ) cos i sin

e e 2isin

1
(e e ) sin

2i

1
sin (e e ) (as required)

2i

(1)

(2)

(1) (2)

θ

θ

θ θ

θ θ

θ θ

θ θ

θ θ θ θ

θ

θ

θ

−

−

−

−

= +

= − + − = −

− ⇒ − =

− =

∴ = −

 


