Class XI Chapter 5 - Complex Numbers and Quadratic Equations Maths

Exercise 5.2

Find the modulus and the argument of the complex number £ = _1_i\"§

Answer

z=—-1-i3

Let rcos@=—1and rsinf =—/3
On squaring and adding, we obtain

{]'L‘UEB]: -I'-{I'Hillﬂ}l :{—I]: +[—q‘§)3
=r(cos’ B+sin’ B)=1+3

=1 =4 [ma:’ﬂ+sirr’ﬂ=lj
—=r= JE:E [Cum-‘enliunﬂll}; r}ﬂ]
s Modulus =2

" 2cosf =—1and 2sin0 =—3

- -3

= cosH = and sinf =

Since both the values of sin 6 and cos 6 are negative and sinf@ and cos6@ are negative in
ITI quadrant,

_14
Argument = —[ “E] -

=
Thus, the modulus and argument of the complex number -1 _"ﬁ'are 2and 3

respectively.
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Maths

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

Answer
z —*«.E+f
Let rcos@ =—+/3 and rsind = |

On squaring and adding, we obtain

rcos’ @4 sin’ t’,?=( J3 ): #1°

=ri=3+1=4 [mfr:rﬂi.ﬁﬁ:l]
== \.n"l-l =2 [['nm'ﬁl‘n[iunul]}', > {J]
CoModulus =2
. 2cos@ =—/3 and 2sinf =1
= s = _1'3 and sind =
51 .
Ld=n- : = (T [.f"-..v. & lies in the 11 quudraml]
i i

Thus, the modulus and argument of the complex number —/3 +tiare 2 and 6

respectively.

Convert the given complex number in polar form: 1 -
Answer

1-

Letrcos@=1andrsin 6 = -1

On squaring and adding, we obtain

Am
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reos’ @+risin® @ =1 +(-1)

= [msJ & +sin” ﬁ'] =1+

=t =2

= =42 [ Conventionally, r > 0]
\E{:m;ﬁ =1 and s.E sind =—1

::rcns;f:?:% and .‘sinﬁ'z—‘u%

S0 =—% [As @ lies in the IV quadrant]

A /

. [ m —_ i [ n . n
.'.1—:‘:w:mff+.r‘r:q|11.‘:‘:x5cm| - W+h.n"2 sun[— J:\E{mﬂ - W+f.‘im[— |
N 4 NI This is
the required polar form.

Question 4:

Convert the given complex number in polar form: - 1 +J
Answer

-1+

Letrcos@=-1landrsinf =1

On squaring and adding, we obtain

r cos’ @+r7sin’ @ =(~1) + 1’

= r“{uusj 8 +sin’ H‘] =1+1

= =2

=r=42 [Conventionally. r > 0]

\'Ec{jﬁf;:—] and xEs;in5'=I

| 1
= o5 =——— and sinf=——
N N
3 -
nO=m —§= ?n: [.ﬂ\s @ lies in the I qlmdram]

It can be written,
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. = 3 .3 ( 3 . 3w
s—l+i=rcos@+irsing =+2cos “+r 2 5in T \.-'E| cos J-r+.".t'.|n o |
4 4 | 4 4 )
This is the required polar form.
Convert the given complex number in polar form: -1 -
Answer
-1-j
Letrcos8=-1landrsin 6 = -1
On squaring and adding, we obtain
# cos’ @+ sin’ @ =(—1) +(-1)
=5’ {t:m;: 8 +sin” fﬂ =1+1
= =2
=r=42 [Conventionally, r > 0]
\Ecmﬁ‘ =~—1 and -J'Eﬁinﬁ‘ ==1
I 1
= cosf=——— and sinf=-———
J2 J2
i ) 3m .
8= —| m- 4J: - 2 [As & lies in the 111 quadmnl]
. -3n . =3n -3n . =3n
L—l—i=rcos@+irsing = «Ecns_—”ﬁsmf— = ﬁ[msf—w‘sm_—]
4 4 4 This is the

required polar form.

Convert the given complex number in polar form: -3
Answer

-3

Letrcos @ =-3andrsin8 =0

On squaring and adding, we obtain
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ricos’ @+r’sin’ @ = [—3)J

=’ [um;l 8 + sin” F}) =0

=7 =9

=r=+9=3 [ Conventionally, > 0]

So3cosf = =3 and 3siné =0

= cosf =—1 and sin@ =0

Ll=nm

S =3=rcos@+irsin@ =3cosn +Bsinm =3 (cosm +isinm )

This is the required polar form.

Question 7:
Convert the given complex number in polar form: \'@""'-

Answer
3 +i

Letrcose=’-"|'i andrsinf6 =1

On squaring and adding, we obtain
ricos’ @+risin’ @ :[ﬁ] +1°

= [L:m;" 8+ sin” 5') =3+1

— i =4
=r=4=2 [ Conventionally, r > 0]
S 2eosd = \E and 2sind =1
3 ) 1
= cosf=— and sinf =—
2 2
0= [As @ lies in the | quadrant |

) o T ... W T .
.'.ﬁ+!=!‘tt‘r$§+“'5ll‘l§=ZCUSE+IESII‘IE=Z[L‘HSE+JSII‘IE]
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This is the required polar form.

Convert the given complex number in polar form: i
Answer

i

Let rcos6 =0andrsinf =1

On squaring and adding, we obtain

ricos’ @+risin® @ =0 +1°

=S (cm‘f #+sin” r‘:?] =

= =]

—r=+1=1 [C’um entionally, r > ﬂ]

Soeosd =0 and sind =1
o="

7

. L. S
Si=recosf+irsing =C{155+fﬁln;

This is the required polar form.
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