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NCERT Solutions Class 11 Maths Chapter 5

Complex Numbers and Quadratic Equations

Question 1:

Si [——I]
Express the given complex number in the form a +ib: 5

Solution:

Question 2:

Express the given complex number in the form a+ib: i° +i"

Solution:

ig 4 ilg - i4x2+1 + i4x4+3

=(i*) xi+ (') x7

=1xi+1x(~i) [t =1, =—i]
=i+(-i)

=0

=0+i0
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Question 3:

Express the given complex number in the form a+ib: i’

Solution:
i_39 - i4x[—9)—3
-9
()

=(1)”"xi? [-it=1]

Question 4:

Express the given complex number in the form a+ip: 3(7+i7)+i(7+i7)

Solution:

3(7+i7)+i(7+i7)=21+21i+7i+ 7
=21+28i+7x(-1) [w#=-1]
=14+8

Question 5:

Express the given complex number in the form a +ib: (1-i)=(-1+i6)
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Solution:
(1=i)—(-1+i6)=1-i+1-6i
=2-i7

Question 6:
[+ H+)
Express the given complex number in the form q+ib: \5 5 2

Solution:

1 .2 Sy 1 2, 5.
—+i— |- 4+i= |==+—i—-4—=i
- 2) 55 2

__ 12
& 10
Question 7:
[EReGEle
. _ i ol g | | o =]
Express the given complex number in the form g+ib: [\3 3 3 3

Solution:

.7 1 4 1 7. 1. 4

—+i—|+|d+i= ||| —=+i|==+=i+4+=i+——i

[[3 3N SH(B )33 33
1

Question 8:

N4
Express the given complex number in the form a +ib: (1-i)
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Solution:

(=i =[ (-]
=[e+i-2i]
=[1-1-2i]

_ [2!']2
— 4% [ it = _1)
=—4

Question 9:

3
) . [l #3 ]
Express the given complex number in the form a+ib: \3
Solution:

[1 +3z')3 =(l)3 +(3i) +3[1)(3;')(l+3ij
3 3 3 3
1 4 _(1 J
=—+27i" +3i| —+3i
27 3
=21—_,+2:f'(—:‘)+z'+9z‘2 (- @ =-i)
1 o -
=B~ (w2 =-1)
=(i—9)—26f
27
242

S
27

Question 10:

1 3
P
Express the given complex number in the form a +ib: [ 3 )
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Solution:

(-5 -5
o) (2ot

[, P [ f]
== @bt 2| T4—
" 27 3

= —:8—%+4#+§12} [ =]

Question 11:
Find the multiplicative inverse of the complex number 4 —3i

Solution:
Letz=4-3;
Then, z=4+3i and
|2 =4 +(-3)°
=16+9
=25

Therefore, the multiplicative inverse of 4-3;i is given by

Question 12:

Find the multiplicative inverse of the complex number /5 +3i
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Solution:
Letz=+/5+3i
Then, z = J5-3i and
lof =(5) +32
=5+9
=14

Therefore, the multiplicative inverse of /5 +3i is given by

1 z
2 T
&
_J§—31
14
53
14 14

Question 13:
Find the multiplicative inverse of the complex number —i

Solution:

Let z=—i
Then,z =i and
of =1

=1

Therefore, the multiplicative inverse of —i is given by

Question 14:
Express the following expression in the form a+ib:

(3+iV5)(3-i¥5)
(«/5 +«E:')—(x5—~/5:‘)
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Solution:
(3+15)(3-n5) (3)2—(1'\/5)2
(@+ﬁf)—(ﬁ—ﬁi)_\/§+ﬁf—ﬁ+ﬁf
_9-5¢°
22
:—923(51_1) =]

79+5

220

14
><_

22 i

7i

-2
I

T o]

—T7i
_ NV )

Fz B
:—7\@'

2
-T2
2

[ (a+ b)(a—b):az—bz]

S

ISy
& =

=0+i
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EXERCISE 5.2

Question 1:

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

Solution:

z=—1—i\/§
Let rcos0 =—1 and rsin9=—\/§

On squaring and adding, we obtain

(rcos0) +(rsin0) =(-1) + (_\/3)2

:>r2(00529+si1129)=1+3 [ 00329+sm29=1]
—ri=4
=r =J4=2 [ Conventionally, r > 0]

Therefore, Modulus = 2

Hence, 2cos@ =—1 and 2sin@ =3

V3

:>c0515'=—l sin@ =———
2 and 2

Since both the values of sin® and cos6 are negative in III quadrant,

_ _[ _5] ]
Argument_ "73)7 3
—2r
Thus, the modulus and argument of the complex number —1- i3 are2and 3 respectively.

Question 2:
Find the modulus and argument of the complex number z = —/3 +i

Solution:

z=—\/§+i

Let rcosf =—+/3 and rsinf =1

On squaring and adding, we obtain
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r*cos’ @ +r’sin’ 0 =(—\/§)z +1°
=r’=3+1=4 [ coszﬂ+sin29=1]

=r=+4=2 [.* Conventionally, » > 0|

Therefore, Modulus= 2

Hence, 2cos@ =—+/3 and 2sin0 =1

:cos@:——3 sin9=l
2 and 2

Since, 6 lies in the quadrant II, O=n 6 6
st
Thus, the modulus and argument of the complex number —3+iare2and 6 respectively.

Question 3:
Convert the given complex number in polar form: 1—;

Solution:

z=1-i

Let rcos® =1 and rsin0 =-1

On squaring and adding, we obtain
r?cos? 0 +r2sin? 0 = 12 +(~1)°

= r? (coszﬂ+sin26)=l+l

=ri=2
=r=+2 [* Conventionally, r > 0]
Therefore,
V2cosf =1 and V25in6 =1
1 : 1
=>cosf=— sinf@ =——
V2 and V2
og-_"
Since, € lies in the quadrant IV, 4
Hence,
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1—i=rcosf+irsin0

=2 cos(—%JH\ESin [—%)

- foe{-Jren(-5)

Thus, this is the required polar form.

Question 4:
Convert the given complex number in polar form: —1+i

Solution:

z=—1+1
Let »cos® =—1 and rsinf =1

On squaring and adding, we obtain
r?cos?@+r7sin? @ =(~1)" +1°

= p? (00529+sin29):1+1

=Pt =2
=r=y2 [ Conventionally, > 0]
Therefore,
V2 cos0=—-1 and V2sin6 =1
1 : 1
=>cosf=——F sinf =—
J2 and J2
o=r-2= i
Since, € lies in the quadrant II, 4 4
Hence,

—~1+i=rcosO +irsin0

=2 cosS—EHﬁsin?’—n
4 4
3n kY4
= ﬁ[cos— + isin—)
4 4
Thus, this is the required polar form.

Question 5:
Convert the given complex number in polar form: —1-i
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Solution:

z=—1-1i
Let r»cos® =—1 and rsin0 =—1

On squaring and adding, we obtain
r*cos?@ +r?sin? @ = (1) +(-1)’
= r? (00529+sin29)=1+1

—pri=2

=r=2 [ Conventionally, » > 0]

Therefore,
V2 cos0 =—1 and 2sinf =1

::>cosd5‘=—L sir16'=—L
NG and 2

o —(:z -EJ = 2
Since, 0 lies in the quadrant III, 4 .
Hence,
—l—i=rcosO+irsin0

3z . 3m
=l cos—+i\/§sm—
4 4

-3z . =37
=yl +i
[cos 7 isin 7 J

Thus, this is the required polar form.

Question 6:
Convert the given complex number in polar form: -3

Solution:

z=-3
Let #cos® =—3 and rsin@ =0

On squaring and adding, we obtain
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rcos’ O +rlsin’ 0 = (—3)2 +(0)2

:>r2(oosze+sin26):9
—=r’=9

—r=3 [ Conventionally, r > 0]

Therefore,
3cosf =—3 and 3sinf =0
= c0sf =-1 and sinf =0

Since the 6 lies in the quadrant II, 8 ==«

Hence,
-3 =rcosf +irsinf
=3cosm +i3sinm

=3(cosm +isinr)

Thus, this is the required polar form.

Question 7:

Convert the given complex number in polar form: /3 +i

Solution:

z=\/§+i
Let rcose=\/§ and rsin0 =1

On squaring and adding, we obtain
r’cos’O+r’sin’ 6 = (\5]2 +1?

= r* (cos® 9+sin29)=3+1

=ri=4

=r=v4=2 [Conventionally, 7 > 0]

Therefore,
2¢c0s0 = \E and 2sin@ =1

:>0059=—3 sint§’=l
2 and 2

T

0=
Since, 0 lies in quadrant I, 6
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Hence,

\/§+i= rcos@ +irsind

= 2cos=+i2sin =
6 6
[ T .. x}
=2| cos—+isin—
6 6
Thus, this is the required polar form.

Question 8:
Convert the given complex number in polar form: i

Solution:
z=1
Let #cos® =0 and rsin0 =1

On squaring and adding, we obtain

rfcostO+risin’ @ =0 +1°

:>r2(00529+sin29)=1

=ri=1
—r=+1=1 [Conventionally, » > 0]
Therefore,
cos@ =0 and sinf =1
="
Since, 0 lies in quadrant I, 2
Hence,

I=rcosB+irsin@

T .. T
=CcoS—+isin—
2 2

Thus, this is the required polar form.
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Question 1:

Solve the equation x* +3=0

Solution:

EXERCISE 5.3

The given quadratic equation is x* +3 =0

On comparing the given equation with ax’ +bx+¢ =0,

We obtain a=1,b=0, and ¢ =3

Therefore, the discriminant of the given equation is

D=b"—4ac
=07 -4x1x3
=-12

Therefore, the required solutions are

—b£JD  —0£J-12
2a 2x1

V12
2
_ +2./3i

2
= +3i

Question 2:

Solve the equation 2x* +x+1=0

Solution:

-1

The given quadratic equation is 2x* +x+1=0

On comparing the given equation with ax” +bx+c =0,

We obtain ¢=2,b=1, and c=1

Therefore, the discriminant of the given equation is

D=b*-4ac
=1°-4x2x1
=7

Therefore, the required solutions are
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—b+VD _-1:-7

2a 2%

=—]i\ﬁ1’ [\/_—1=I:|

4

4

Question 3:

Solve the equation x* +3x+9=0

Solution:
The given quadratic equation is x* +3x+9=0

On comparing the given equation with ax’ +bx+c =0,
We obtain a=1,6=3, and c¢=9

Therefore, the discriminant of the given equation is
D=b>-4ac
=3*—4x1x9
=-27

Hence, the required solutions are

-b+JD 3+J-27
2a 2x1

_343y-3

2

_ 33450 =

2

Question4:

Solve the equation —x* +x-2=0

Solution:

The given quadratic equation is —x* +x-2=0

On comparing the given equation with ax’ +bx+¢ =0,
We obtain a=-Lb=1 and ¢=-2

Therefore, the discriminant of the given equation is
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D=0b-4ac
- —ax()(2)
-7

Hence, the required solutions are

—b+JD -1£J=7

2 2x(-1)
~1+7i :
= J_rz [\/__1:’]

Question 5:

Solve the equation x* +3x+5=0

Solution:
The given quadratic equation is x> +3x+5=0

On comparing the given equation with ax® +bx+c =0,
We obtain a=1,6=3, and c=5

Therefore, the discriminant of the given equation is
D=5k —4ac
=3 —4x1x5
=—11

Hence, the required solutions are

—b+D _-3+4/-11

2a 2x1

3Ll [V1=1]

2

Question 6:

Solve the equation x* —x+2=0

Solution:
The given quadratic equation is x* —x+2=0

On comparing the given equation with ax’ +bx+c =0,
We obtain =1, b=-1, and c=2

Therefore, the discriminant of the given equation is
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D =b*—4ac
= (—1)2 —4x1x2
=17

Hence, the required solutions are

—b£+/D _~(=1)£V-7

2a 2x1

_ 1247 [._.Jj]:f]

2

Question 7:

Solve the equation v2x* —x++/2 =0

Solution:
The given quadratic equation is v2x> —x++/2 =0
On comparing the given equation with ax’ +bx+c =0,

We obtain @=v2,b=-1, and c=+2

Therefore, the discriminant of the given equation is
D=b*—-4ac

=(—1) —4xv2x+2

==7

Hence, the required solutions are

—b+JD —(-1)£v-7
2a 2><\/§
1+£+/7i e 8
PN [# =]

Question 8:

Solve the equation 3x? =22 +33=0

Solution:
The given quadratic equation is V3x2 —\2x+3\3=0

On comparing the given equation with ax’ +bx+¢ =0,
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We obtain a=3,b=—2, and ¢ =33

Therefore, the discriminant of the given equation is
D=b"~4ac
2
=|=92) {3 {343)
=-34

Hence, the required solutions are

—bi\fﬁ B —(—ﬁ)i@
2a 2><J§

V2 £-/34i T
T 23 [ =]

Question 9:
x4+ x4+ Y =0
Solve the equation V2
Solution:
X’ +x+ 2 =
The given quadratic equation is V2

This equation can also be written as /2x*> ++/2x+1=0

On comparing the given equation with ax’ +bx+c =0,
We obtaina=v2,6=v2 and c¢=1

Therefore, the discriminant of the given equation is
D=b"—4ac

=(\/§)2—4X(\/5)><1
=2-42

Hence, the required solutions are
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—b+D  2+y2-42
2a 2x+/2

—~2£,[2(1-242)
- 242
= ziﬁ(m]i
02

—1J_r( 2ﬁ—l)i

2

Question 10:

YA 41=0
Solve the equation Np)

Solution:

P 41=0
The given quadratic equation is V2

This equation can also be written as v/2x* +x++/2 =0
On comparing the given equation with ax’ +bx+c =0,

We obtain a=~2,b=1 and c=+2

Therefore, the discriminant of the given equation is
D=h—dac
- (I)2 —4x(x/§)x(\/§]
=1-8
=-7

Hence, the required solutions are

—btVD -1£J-7
20 Ex\/i
—1++/7i 3 »
PN, [ d=1=1]
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MISCELLANEOUS EXERCISE

Question 1:

3
Evaluate: i

Solution:

3P - 3
1 1
e (2 = | ez
i 6T

- : 3
= —1+3i|

i

=[-1-i]

=(-1y [1+i]
:—[13+i3+3><1xi(1+i)]
=—[1+7+3i+3#" |
=—[1-i+3i-3]
=—[-2+2i]

=2-2i

Question 2:

For any two complex numbers Z, and Z., prove that

Re(z]zz)zRez, Rez,—Imz Imz,
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Solution:

Let 2z, =x, +iy, and z, = x, + iy,
7z, =(x + ) (x, +v,)
=x (%, +,)+iy,(x, +iy,)
= XX, +iX, Y, + iy X, + 0y,
= XX, XV, + VX, — WV, |: Fie —l]
= (o1, = 3,) +i (x5, + yx,)
=Re (z]zz) =XX =N,

= Re(zz,)=Rez Rez,—Imz Imz,
Hence, proved.

Question 3:

[ 12 )[3—4;‘]
Reduce \1-4i 1+i/{ 5+i ) to the standard form
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Solution:

(e e e e e

| 1+i-248 |[3-4
| 1+i—di—4i® || 5+i

(149 |[ 34
__5—3i}{5+i}
|3+ 4i+27i— 367
:_25+ﬁ—lﬁ—3f}
334310
~28-10i
33+31
2(14-5i)
B (33+311’) y (14+51') {On multiplying numerator and
2(14-5i}) (14+5i} denominator by (14+ 5i)
46241651 + 434 +155°
2| (14) - (5i)’ |
307 +599i
2(1964—25f)
307 +599i
T 2(221)
307 599
:m+mz

This is the required standard form.
Question 4:

s a—ib (.x2+ 2)2=d2+bz
If c—id prove that 7 ¢ +d?
Solution:
. ‘/a —ib Ja —ib c+id On multiplying numerator and
= c—id VNe-id xc+id denominator by (¢ +id )
B ‘f(ac +bd ) +i(ad - be)
B ¢ +d?
(x—i )2 _(ac+bd)+i(ad —bc)
= ¢ +d’
. (ac+bd)  (ad—bc)
¥y c+d’ ! e* 4-d*
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On comparing real and imaginary parts, we obtain
, » ac+bd ad —bc
e T = -
E+d*’ £ c+d’ ( )

Since,
(x2 +y2)2 = (x2 —yz)2 +(2xy)2
2 2
(o) (o] (oo
a’c® +b’d’ +2achd +a’d® +b’c’ —2abed
(a:*2 erz)2
a’c® +b’d* +a’d” +b’c’
(C2+d2)2
a’ (c2 +d2)+352 (-s'2 +d2)
(02 +a"2)2
(a2 4-:')2](02 +d2)
(02 +d2)2
_ (a2 +b2)
- (02 +d2)
Hence, proved.

Question 5:
Convert the following in the polar form:

i 1+3i
() (2-i) (if) 1-2i
Solution:
(1) Here,
1+7i
zZ=——
(2-1)

W4T 147 147
(2-i)" 4+i-4i 4-1-4

1470 3+4i 3+4i+21i+28°

= = —
3-4i 3+4i F+4
3425i-28  —25+25i
25 25

=—1+i

Let rcos@=—1 and rsin@ =1
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On squaring and adding, we obtain

ricos’ @ +rsin’ 0 = (—1)2 +1

r*(cos” 0 +sin’0) = 1+1

#:=2
r=+2 [ Conventionally, > 0]
Therefore,

V2cos0=—1and \2sinf =1

::>cosd5‘=—L sin9=~1—
V2 and NG
B T 3m
Since, 6 lies in the quadrant II, - 4 4

Hence,
z=rcosf+irsinf

= 2cc»s3Tﬂ+i\Esin3Tjrr
= ﬁ[cos%ﬂsin%]
This is the required polar form.
(i) Here,

1+3

z=

1-2i

=1+3ixl+2i

1-2F 1+2i
C14+2i+3i+6i° _ 1+5i-6
B T
Bl
T

—1+i

Let rcos@=—1 and rsin0@ =1

On squaring and adding, we obtain
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r?cos’@ +r7sin? @ = (-1)" + 1’

r2(00529+sin29)=1+]

#h=1
r=2 [Conventionally, > 0]
Therefore,

J2cos0=-1 and V2sinf =1

::>cosi5‘=—L sin9=L
V2 and V2
0=n-L-= 3
Since, 6 lies in the quadrant I, 4 4

Hence,
z=rcos0 +irsind

= \/Eccas%r+i\/fs.inz%r

3 . 3w
—_ 2( —_—] ._]
V2| cos 2 isin 1

This is the required polar form.

Question 6:

. 3 —4x+ 20 %
Solve the equation 3

Solution:
, , .. 3xT—dx+ — el
The given quadratic equation is 3

This equation can also be written as 9x* =12x+20 =0

On comparing this equation with ax® +bx+c¢ =0, we obtain @=9,b=-12 and ¢=20

Therefore, the discriminant of the given equation is
D=b*-4ac
= (~12)" -4x9x20
=144-720
=-576
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Hence, the required solutions are

—b+D —(-12)£-576
2a 2x9

_ 122576 [-_-\/jlﬂ]

18
12424

Question 7:

. X =2x+ 2o
Solve the equation 2

Solution:

, _ .. X =2x+ 215
The given quadratic equation is 2

This equation can also be written as 2x* —4x+3=0

On comparing this equation with ax® +bx +¢ =0, we obtain
a=2,b=-4 and c=3

Therefore, the discriminant of the given equation is
D=b’—4ac
=(-4)" -4x2x3
=16-24
=-8

Hence, the required solutions are
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-b+JD _—(4)=V-8

2a 2x2

_ 4i2x/§i I: le:i]

Question 8:

Solve the equation 27x* =10x+1=0

Solution:

The given quadratic equation is 27x* —10x+1=0

On comparing this equation with ax® +bx+¢ =0, we obtain
a=27,b=-10 and c=1

Therefore, the discriminant of the given equation is
D=>b*—4ac
=(~10)" —4x27x1
=100-108
=-8

Hence, the required solutions are
—b+D —(-10)£V-8
2a 2x27

:10i2~/5:’ I:J_—I:!]

54
5442

27

Question 9:

Solve the equation 21x* —28x+10=0
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Solution:

The given quadratic equation is 21x* —28x+10=0

On comparing this equation with ax® +bx+c¢ =0, we obtain
a=21,b=-28 and ¢=10

Therefore, the discriminant of the given equation is
D=b"-4ac
=(-28)" —4x21x10
=784 -840
=-56

Hence, the required solutions are

—b+\D _—(-28)£+/-56
2a 2%21

28++/56 - _

== [ \/__1=;:|
28+24/14i

-

_28, 2414
2 8
2 V14

=47
3721

i

Question 10:

z+z,+1

If z,=2—i,z,=1+i,find |72 — 2 +1
Solution:

z,=2-i,z,=1+i

Therefore,
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z +z,+1|_|(2-)+(1+i)+]|
2 -z, +1| [(2-i)-(1+i)+]|
IENNE
2-2i |2(1-i)|
|2 1+r|_|2(1+i)|
i 1+1|_|12—z'2)|
:2(1+i) [‘z
1+1
|2(1+4)
| B

:|1+i\:\/12+12
-2

zZ,+z,+1

z,—z,+1

is\/f.

Thus, the value of

Question 11:

x+1)
e e
If 2x* +1° prove that (2x +l)
Solution:
a+ib= (x i l)
2x* +1
oy (x+i) X+ +i2x
2x +1 2x% +1
X —1+i2x
2x% +1
-1 . 2%
=——+i| —
2x+1 2x +1
On comparing real and imaginary parts, we obtain
x -1 2x

a=—— =
2x*+1 and 2x% +1

Since,
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a2+bz_ -xz_l 2+( 2x )Z
2x*+1 2x% +1

a+b’ =

_ X 41-24% + a4
(2):2 +1)2
_ xt+1+2x°
(2:::2 Jrl)2
(f +1)2

Hence, proved.

Question 12:
Let z1=2-i,z,=—2+i_ Find

(%) orH)
(1) a4, (i1) 7121

Solution:

(i)

It is given that 2, =2—i,2, ==2+i
zz, =(2-i)(-2+i)
=—4+2i+2i-i
=—4+4i—(-1)
=344

Now, Z = 2+i

22, _ -3+4i

Hence, Z 2+i

On multiplying numerator and denominator by (2-i) , We obtain

2z, _(B3+4i)(2-1) _—6+3i+8i—-4" _—6+11i-4(-1)

7, (2+i)(2-1)  22+P 5
_Z2+1li =2 11
T 5 5 5

On comparing real parts, we obtain

z, 5
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1 1 1

) L
w & EOE) @+ 3

On comparing imaginary parts, we obtain
1

Im — = 0
Z|21
Question 13:
1+2i
Find the modulus and argument of the complex number 1-3;
Solution:
142
Let 1-3i,
Then,
J_ 142 1430 14204304617 _ 1+5i+6(-1)
1-3i 1+3i 1? +3° 10
=5+5 =5 5., =1 1,
= =t =— 4]
10 10 10 7
Let z=rcos0 +irsin0
i :»*C(zaséi:—l ir'sint'il=l
1.e., 2 and 2
On squaring and adding, we obtain
2 2
r (cos2 0 +sin’ 9) = (—l] + [lj
2 2
g 1.1 1
> =—t—==
4 4 2
1
Sr=— Conventionally, r >0
NG [ y ]
Therefore,
1 1 1
—=c0s0 =—— —=sinf =—
V2 2 and V2 2
-1 : 1
=>cosf=—1 sin@ =—
V2 and V2
o E_3
Since, 0 lies in the quadrant II, 4 4

WWW.CUEMATH.COM



https://www.cuemath.com/?utm_source=website&utm_medium=pdf&utm_campaign=ncert-solutions
https://www.cuemath.com/?utm_source=website&utm_medium=pdf&utm_campaign=ncert-solutions

cuemath

THE MATH EXPERT

1 37

Thus, the modulus and argument of the given complex number are E and 4 respectively.

Question 14:

Find the real numbers x and ¥ if (x=%)(3+51) is the conjugate of —6—24i

Solution:
Let,

z=(x—iy)(3+5i)
=3x—i3y+i5x—i’5y
=3x+iSx—i3y+5y
=(3x+5y)+i(5x-3y)
Then, z=(3x+5y)-i(5x-3y)
It is given that, z =—6—-24i

Therefore, (3¥+57)—i(5x—3y)=—6-24i

Equating real and imaginary parts, we obtain

3x+5y=-6 se(d)
5x-3y=24 (2)
Multiplying equation (1) by 3 and equation (2) by 5 and then adding them, we obtain
9x+15y=-18
25x-15y =120

On adding both equations we get,

34x =102

_102
34

x=3

X

Putting the value of x in equation (1), we obtain
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3(3)+5y =—6
Sy=—6-9
-15

s

y==3

Thus, the values of x=3 and ¥=-3

Question 15:
Lvi 1-i
Find the modulus of 1—i 1+i

Solution:

1+i 1=i _(1+i)' =(1-1)
=i 1+i  (1=i)(1+i)

4P+ 21—+ 2i

2
_&
2
=2
Therefore,
147 1110
1-i 1+i
—3[2?
=72

Question 16:

= =4(x2—y2)

u
__.+._
Xy

. %3 .
If (x+v) =u+iv, then show that

Solution:

It is given that (x+iy)3 =u+iv
ix3+(1'y)3-|~3><.1\c><i),_z(xw'y]:zdupiv
=X+ +3x%yi +30° =u+iv
=’ iy’ +3x°yi - 3xy =u+iv

z(f —3xy2)+z'(3x2y—y3)=u+fv
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On equating real and imaginary parts, we obtain

u=x -3, v=3xy—y’

Therefore,
i 2 Fo R
u v_x 3xy +3.xy y
X oy X ¥
x(x*=3)7 3x’ =y
_x(x-30) (3 -y)
X y
=x*-3y* +3x* - )*
=4x* - 4y*
=4(x2—y2)

u 1= 22
Hence,x+y 4(x y)

Question 17:

B-a
If @ and B are different complex numbers with |B]=1. then find |1-aB

Solution:

Let a =a+ib and B =x+iy

It is given that, Bl=1

Therefore,

VX +y? =1

x4y =1 axi(d)
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ﬁ—a[: (x+iy)—(a+ib}|
1-ap| |1-(a-ib)(x+iy)|
(x-a)+i(y=8) |

1—(ax+iay—ibx+by)|
(x-a)+i(y-)

‘(x—a)+1‘(y—b)|

(1—ax—by)+i(bx—ay)|

B |(1—ax—by)+f(bx—ay)‘

J(x—a) +(y-b)

‘ﬁ—al_

l-o_zﬂl ) \f(l—mc—by)2 +(ch—afy)2

\/JC2 +a’ -2ax+y* +b* —2by

- \fl +a’x? +b*y* —2ax+2abxy - 2by +b*x* +a*y* — 2abxy

‘j(xz 4—_):2)+a2 +b> —2ax-2by

) Jl +a’ (Jc2+y2)+b2(y2 +x2) —2ax—-2by

 J1+a®+b> —2ax - 2by

- Jl+a? +67 —2ax—2by
-1

B-«
1-ap

Thus,

Question 18:

Find the number of non-zero integral solutions of the equation L1-i

[ Using (1) ]
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Solution:
- =2

( 12+(-1)2)=2*
(2) =2

2.\’.‘"2 = 2x

=X

=2x
0

x=0
Thus, 0 is the only integral solution of the given equation.

x
2
x

—%

2x

Therefore, the number of non-zero integral solutions of the given equation is 0.

Question 19:

1f (a+ib)(c+id)(e+if )(g+ih)= A+iB,then show that:
(a®+b*)(*+d?) (& + f*)(g* +1* ) =4+ B’

Solution:
It is given that, (4 +ib)(c+id)(e+if )(g+ih)=A+iB
Therefore,
|(a+ib)(c+id)(e+if)(g+ih)| =|4+iB|
|(a+z’b)‘><|(c+id)‘xl(e+rf)|><|(g+ih)‘ =|A4+iB|

NG +0 XN +d* x\J&t + f2 x[g? + I = A4 + B?
J(az +6%)(* +a* (e + 1*) (g + 1) =N+ B

On squaring both sides, we obtain
(a2 +b7)(c*+d*) (e + 7 )(g +h2)= A+ B?
Hence, proved.

Question 20:

1+i)"
If (l—i ] ~ then find the least positive integral value of m.
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(1+f Y
L
1—i 1+i
e
((IZH)2 =
J
R ”'_1
2
OO 5
Sak
2
N\
4
2

Hence, m =4k, where k is some integer.

Since, the least positive integer is 1, m=4x1=4

Thus, the least positive integral value of m =4
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