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Chapter 5: Complex Numbers and Quadratic Equations

Exercise 5.2

NCERT - Class 11 - Maths

Questions

Question 1
z=-1-ivV3

Solution

Given,

z=—1-i3

Let rcosO=—1and rsin@=—3
On squaring and adding, we get

7

{1‘::05;9]: -|~|zr!<irjll:]}'T ={—I]E +(—J§)_
1'3(r:05: B +sin’ H] =1+3
=4 [ms"ﬂ +sin B = l]

r= l.,I'E:j [meentiunully.. r‘;:'[]]
Thus, modulus = 2
So, we have

2cosf=—1and 2sinf=—/3

cosB :_?I and sinf = _\'II:

As the valies of both sin 8 and cos 8 are negative, 8 lies in 11T Quadrant,

-
Argument = —[n—E]: 2n
3/ 3

=2 B
Therefore, the modulus and argument of the complex mmmber —1—+/3iare 2 and Tﬂ respectively.

Question 2
z=-V3+i
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Solution

Grven,

zZ= —ﬁ+ i

Let »cos@ = —/3 and rsin@ = |
On squaring and adding , we get

r cos’ @+ r sin’ H=[—xﬁ): +1°

ro=3+1=4 {L:u:-;:f?+5in:5‘:|]
p=a4=2 [Conventionally., » > 0]
Thus, modulus = 2
So,

- —
2cosf =—+/3 and 2sind =1

-3
cosfd =——

and .*5int?=l

.'.E:x—I:SH

[A:; i lies in the 11 quadranl]
6 6

Therefore, the modulus and argument of the complex mumber —+/3 +/ are 2 and o respectively

Convert each of the complex numbers given in Exercises 3 to 8 in the polar form.

Question 3
1-i
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Solution

Given complex number,

1-1i

Letrcos8=1and rsin 8 =-1
On squaring and adding, we get

# cos” B+ sin’ 0 =17 +(—1)’
P (CDEJ€+HinJ !9‘) =1+1
rf=2

r =2 =Modulus [Conventionally, r > 0]
So,

\E{:usﬁi':I and \.E':iinﬂz -1

I I
cosfd =—— and sin@ =—-——
J2 )2

R, =—§ [As @ lies in the IV quadrant ]
S0,

i i
l=i=rcos@+irsingd = xEcm;L—j]ﬂvEsin[— :]

i A
=2 m‘mL—“]ﬂ'ﬂin[— T |
4 4)

Hence, this is the required polar form.

Question 4
-1+i
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Given complex number,
— 1+

Letrcos8=—1andrsin 8="1
On squaring and adding, we get
2 cos’ B+risin’ @ =(—1Y + 1
e (u:m;l # +sin’ H] =1+

Fr=2
r=+2 [Conventionally. r > 0]
S0,

v@mﬁﬁz—] and \Es;inﬁ‘zl

c:}ssﬁ:—ﬁ and Siﬂf;':%
0= E_E_ on [As @ lies in the 11 quadrant]
Hence. it can be written as
—l+i=rcosf+irsind = ﬁcusj—xﬂﬁsin:ﬂ
= ﬁ[msj_—n +isin BTI\]

A
This is the required polar form.

Question 5
-1-i
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Solution

Given complex number,

-1—i

Let rcos 8=—1and rsin 8 = -1
On squaring and adding, we get

r cos” @+ sin’ @ = (1) +(~1)
J":{l:ﬂfi: E+5;i|115}: 1+1

=2
r=+2 [Conventionally, » > 0]
So,
\E{:{)S;E:—l and vEs;inH = =]

1 1
= cosf=——— and sinf=-—

V2 NG

i

A —(H—EJ: —3% [As & lies in the IlI quadmnl]

Hence, it can be written as
. o -3n . . =31
—l—i=rcos@+irsing :’JECGS—+F\ESH'I—

3n . —3:11]
=+2| cos——+isin——
This is the required polar form.

Question 6
-3
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Solution

Given complex number,
-3

Letrcos8=-3andrsin8=0
On squaring and adding, we get

r? cos® O+ sin’ @ =(-3)
- [um;! # +sin” F}) =9
=9

r:\."'a=3

[Conventionally. r > 0]
So

Jcosd =-3 and 3sinf =10

= cosf =—1and sin@ =10
L=

Hence, it can be written as

—3=rcosf+irsin@=3cosm +Bsinm =3 (cosm +isinm )
This is the required polar form.

Question 7
3+i
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Solution

Given complex number,

J3+i
Letrcos 6=./3 and rsin 6=1
On squaring and adding, we get

ricos @41 sint @ =(\F‘5] +1°
r (L:US'I  +sin’ !'5') =3+l

r=4
r=+4=2 [Conventionally. r = 0]
So,

2eosf = -.,E and 2sind =1

3 . 1
= cost=— and sinf =—
2 2

n
6
Hence, it can be written as

. L T ... W
ﬁ+;=rms§+u'sm§=2:ﬂs—+:25m—

e [As @ lies in the I quadrant]

- T .. =
= 2| cos—+isin—
6 6

This is the required polar form.

Question 8

i
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Solution

Given complex number, |
Letrcosf=0and resin8=1
On squaring and adding, we get
rleos’ @+risin® @ =0 +1°
P [:::us: & +sin’ E?:] =1

r¥=1
r=1=1 [Cnnvenliunally. P [I]
So,
cos=0and sinf =1
T
B =
2

Hence. it can be written as
. C . T .. W
f=rcosf+irsint =cos—+isin—

This is the required polar forzm.
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