Exercise 5.2

Find the modulus and the argument of the complex number z = ~1-i\3

Solution 1:

yA :—l—iﬁ
Let rcos@=-1and rsind=—/3
On squaring and adding, we obtain

(rcos@)’ +(rsing)” =(-1)° +(—J§)2

:>r2(cos"’9+sin2¢9)=1+3

=ri=4 | cos® 0+sin® 0 =1]
=r=4=2 [Conventionally, r > 0]
.. Modulus = 2

.. 2c0s6 =-1 and Zsinez—ﬁ

—c0s0 = and siné?:_—\"/§
2 2
Since both the values of sin@ and cosé negative and Sin@ and cosé@ are negative in Il
quadrant,
Argument =—[ﬂ—zj:—_2ﬂ
3
: 2w
Thus, the modulus and argument of the complex number —1-+/3i are 2 and -y

respectively.

Find the modulus and the argument of the complex number z =—/3+i

Solution 2:

Z=—3+Ii

Let rcosd=—/3 and rsind=1
On squaring and adding, we obtain

r?cos’ @+r?sin®6 = (—«/§)2 +12

=r’=3+1=4 [c052¢9+sin26'=1]
=r=J4=2 [Conventionally, r > 0]
. Modulus =2

- 2cosf@=—/3 and 2sin@=1



—3

= c0s¢d =——- and sin6?=l
2 2

H:E—Z:S—” [As & lies in the Il quadrant]

6 6

Thus, the modulus an argument of the complex number —/3+i are 2 and %ﬁ respectively.

Convert the given complex number in polar form: 1—i

Solution 3:

1-i

Let rcosd=1and rsind=-1
On squaring and adding, we obtain

r?cos® @+r?sin? @ =12 +(-1)°

=r? (cos2 0 +sin? 0) =1+1

=r’=2

=r=+2 [Conventionally, r > 0]
- J2cos@=1 and \/2sing=-1

1 . 1

=c0sf=—= and sinf=———

V2 J2
[Asel

L O=— iesin the IV quadrant |

ool =Arfcos«9+i rsing= ﬁcos(—%} iﬁsin(—%] = ﬁ{cos(—%jﬂsin(—%ﬂ

This is the required polar form.

Convert the given complex number in polar form: —1+i

Solution 4:

—1+i

Let rcoséd=-1and rsind=1

On squaring and adding, we obtain

r?cos® @+r?sin? @ =(-1)° +12

= r?(cos® @+sin’ 0) =1+1

=r?=2

—r=42 [Conventionally, r > 0]
- N2cos@=-1 and +/2sing=1



1 ]
=086 =——— and \/2sin@ =1
2
9:7[—2:7 [As & lies in the Il quadrant]
It can be written,
. .. 3T . . 37 3 3
. —1+I:rCOS6‘+IrSInHZ\/zCOST+I\/§SIn7:\/§ COSTHSInT

This is the required polar form.

Convert the given complex number in polar form: —1—i

Solution 5:

—1-i

Let rcoséd=-1and rsind=-1
On squaring and adding, we obtain

r’cos’@+r’sin’ @ = (—1)2 +(—1)2

=1?(cos” 0+sin’ ) =1+1

=r’=2

=r=2 [Conventionally, r>0]
~.N2cosf=-1 and 2sind=-1

:>cos¢9:—i and sin@ = 1

V2 J2
92—(72'—%):—377[ [As @ lies in the Il quadrant]

s —1l-i=rcosO+i rsiné':\Ecos_i)’Tﬂ+i\Esini

\/_(COS——HSII’] _:-j,Tﬂ.)

This is the required polar form.

Convert the given complex number in polar form: -3

Solution 6:

-3

Let rcosd=-3 and rsind=0
On squaring and adding, we obtain

r2cos’ @+r?sin?@ = (—3)2

=r? (0052 6+sin? 9) =9



=r’=9

—r=9=3 [Conventionally, r > 0]
. 3cos@=-3 and 3sind=0

—=c0sfd=-1 and sin=0

LO=r

.. —3=rcos@+irsingd=3cos+i3sinz=3(cosz+isinr)
This is the required polar form.

Convert the given complex number in polar form: JB+i

Solution 7:

JB+i
Let rcosd=+/3 and rsind=1
On squaring and adding, we obtain

r2cos’ 0+ rzsinZH:(\ﬁ)Zﬂz

= r?(cos’ O+sin’ ) =3+1

—=r=4

=r=+4=2 [Conventionally, r > 0]
~.2cosf=+/3 and 2sin@=1

3

=Cc0sf =— and sinezl
2 2

ng [As & lies:in the | quadrant]

\/§+i =rcosé+i rsin¢9:2cos%+iZsin%:Z(cos%Hsin%J

This is the required polar form.

Convert the given complex number in polar form: i

Solution 8:

i

Let rcos@=0and rsin@d=1

On squaring and adding, we obtain
r?cos’ @+r?sin®@=0%+12

=r? (cos2 6+sin? 6’) =1



—ri=1
=r=+1=1 [Conventionally, r > 0]
.. c0s@=0 and sin@d=1

L e=Z

2
. . . T . . T
. 1=rcosé@+i rsm49=cosE+|smE

This is the required polar form.






