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III.  If n is a positive integer, prove the following
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n
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 ROOTS OF A COMPLEX NUMBER
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2. Find the fourth roots of 31 i−  and represent them on an argand
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These are the 4 roots of a given complex number. To represents those on

argand plane, draw a circle with centered at origin and radius 4
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mark all the 4 roots on the circle.
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

3. Find the fourth roots of 31 i+− and represent them on the argand

    diagram.➨ Let iyxiz +=+−= 31 231 =+=⇒ r
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







+=








+=

3

2
sin

3

2
cos2

6

4
sin

6

4
cos2 4

1

4

1

1

ππππ
iiz









+=

6

7
sin

6

7
cos2 4

1

2

ππ
iz









+=








+=

3

5
sin

3

5
cos2

6

10
sin

6

10
cos2 4

1

4

1

3

ππππ
iiz

           

4. Solve 018 =+z➨ 018 =+z iyxz +=−=⇒ 18

( ) 101 222 =+−=+= yxr

0
1

0
tantan 11 =

−
== −−

x

y
α

Here -1=  (–1,0) is in the 2
n d 

quadrant

παπθ =−=

Therefore, ( )ππ sincos18 iz +=

Figure 1.11

X 

Y 

.
.

.

.
.

 z1

  z2

   z3

2
1

4

      z0
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( ) ( )ππππ +++= kkz 2sin2cos8

( ) ( )[ ]8

1

12sin12cos ππ +++== kikzzK

ππ 






 +
+







 +
=

8

12
sin

8

12
cos

k
i

k
zk    where 7,6,5,4,3,2,1,0=k









+







=

8
sin

8
cos0

ππ
iz









+







=

8

3
sin

8

3
cos1

ππ
iz









+







=

8

5
sin

8

5
cos2

ππ
iz









+







=

8

7
sin

8

7
cos3

ππ
iz









+







=

8

9
sin

8

9
cos4

ππ
iz









+







=

8

11
sin

8

11
cos5

ππ
iz









+







=

8

13
sin

8

13
cos6

ππ
iz









+







=

8

15
sin

8

15
cos7

ππ
iz

76543210 ,,,,,,, zzzzzzzzz =∴                         

5. Find all the values of ( ) 3

2

31 i+➨ Let iyxiz +=+= 31

      23122 =+=+=⇒ yxr

     
31

3
tantan 11 π

α === −−

x

y

This is only a SAMPLE page. 
Upon purchase, the gray background will be removed. 

To get your personalized e-book / e-copy visit 
www.interlinepublishing.com or 

www.9thclick.com -> Online Shopping -> Books -> E book / E copy



Complex Numbers 69

Here ( )3,131 =+= iz is in the 1
st
 quadrant

3

π
αθ ==

Therefore, 















+







=

3
sin

3
cos2

ππ
iz

        















++








+=

3
2sin

3
2cos2

π
π

π
π kik

   














 +
+






 +
= π

3

16
sin

3

16
cos2

kk
z

             3

2

3

2

3

2

3

16
sin

3

16
cos2 















 +
+







 +
= ππ

k
i

k
z

        














 +
+







 +
= ππ

3

16

3

2
sin

3

16

3

2
cos2 3

2
k

i
k
















 +
+







 +
= ππ

9

212
sin

9

212
cos2 3

2

3

2
k

i
k

z where 2,1,0=k

  
9

2
cis2

9

2
sin

9

2
cos2 3

2

3

2

0

πππ
=







+= iz

    
9

14
cis2

9

14
sin

9

14
cos2 3

2

3

2

1

πππ
=





+= iz

   
9

26
cis2

9

26
sin

9

26
cos2 3

2

3

2

2

πππ
=





+= iz                          

6. The centre of a regular hexagon is at the origin and one vertex is given

    by i+3  on the Argand diagram. Determine the other vertex.➨
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Let iA += 3

       213 =+=OA

       °=







= − 30

3

1
tanˆ 1

AOX

Therefore,

°=°+°= 906030ˆBOX

°=°+°= 1506090ˆCOX

°=°+°= 21060150ˆDOX

°=°+°= 27060210ˆEOX

°=°+°= 33060270ˆFOX

Hence,

( ) iiB 290sin90cos2 =°+°=

( ) iiiC +−=









+−=°+°= 3

2

1

2

3
2150sin150cos2

( ) iiiD −−=

















−+−=+°= 3

2

1

2

3
2210sin210cos2

60°
A

B

C

D

E

F

Y

X
30°

60°

O

Figure 1.12

This is only a SAMPLE page. 
Upon purchase, the gray background will be removed. 

To get your personalized e-book / e-copy visit 
www.interlinepublishing.com or 

www.9thclick.com -> Online Shopping -> Books -> E book / E copy



Complex Numbers 71

( ) ( )( ) iiiE 2102270sin270cos2 −=−+=°+°=

( ) iiiF −=

















−+=°+°= 3

2

1

2

3
2330sin330cos2

Exercises

I. Find the cube roots of the following complex numbers and represent

   them on the argand plane

    (1) i−3    (2) –1–i (3)
2

31 i−
(4)

2

1 i+−

    (5) 8   (6) –2i

II. Find the fourth roots of the following complex numbers and represent

     them on the argand plane

     (1) i+3 (2) 1–i

     (3)  
2

31 i−−
 (4) 388 i+

III.  Find all the values of the following and find their continued product.

       (1) ( )3

1

3 i+ (2)
4

3

2

31









 −− i

       (3)  3

1

27 (4) ( )3

1

8i

      (5) ( ) 3

4

3 i− (6) ( )4

5

1 i+

Answers

I (1) ( ) π






 +

18

1112
cis2 3

1 k
2,1,0=k

(2) ( ) π






 +

12

58
cis2 6

1 k
2,1,0=k

(3) π






 +

9

56
cis

k
2,1,0=k
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(4) π






 +









12

38
cis

2

1 6

1

k
2,1,0=k

(5) 








3

2
cis2

πk
2,1,0=k

(6) π






 +

6

34
cis23

1
k

2,1,0=k

II (1) π






 +

24

112
cis2 4

1
k

3,2,1,0=k

(2) π






 +

6

78
cis28

1
k

3,2,1,0=k

       (3) π






 +

6

23
cis

k
3,2,1,0=k

      (4)          π






 +

12

16
cis2

k
3,2,1,0=k

III (1) π






 +

18

112
cis23

1
k

3,2,1,0=k Product = i+3 =P

(2)
2

cis
πK

3,2,1,0=k 1−=P

(3) 








3

2
cis3

πk
2,1,0=k P = 27

(4) π






 +

6

14
cis2

k
2,1,0=k ,       P = 8i

(5) π






 +

9

1112
cis2 3

4
k

2,1,0=k ,     ( )318 iP −−=

(6) 






 +

16

58
cis28

5
k

π 3,2,1,0=k , P = 4(1+ i)
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