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Exercise 5.1 Page No: 103
Express each of the complex number given in the Exercises 1 to 10 in the form a + ib.
1. (5i) (-3/5i)

Solution:

(5i) (-3/5i) =5 x (-3/5) x i
=-3x-1 [? =-1]
=3

Hence,

(5i) (-3/5)) =3+10

2.9+ 19
Solution:

P+ilP=@@% i+ @0 i
=(-1)*. i+ (-1)°.i
=1Xxi+-1xi
=i—i
=0
Hence, i + il9
=0+1i0

3. i-39
Solution:

i¥=1/¥=1¢x9*3 =1 @ xP)=1 =1/ (i) [F=12=-land ? =-1]
Now, multiplying the numerator and denominator by i we get I
B¥=1xi/(-ixi
=i/1=i
Hence,
P9=0+i

4. 37T +i7) +i(7 +i7)
Solution:

3T +iT) +i(7T +i7) =21 +i21 +i7 +i27
=21+i28-7 [i2 = -1]
=14 +i28
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Hence,
3(7+i7) +i(7 +i7) =14 +i28

51-1)-(-1+1i6)
Solution:

A-1)-(1+i6)=1-i+1-1i6
=2-i7

Hence,

@A-0)—-(1+i6)=2-i7

6.
(l+i3)—(4+iéj
5. 5 2

Solution:

T M PP A
g-{—lg == +IE)— 5 10

[(ge2)e{sent] (-4

Sblution:
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8.(1-i)*
Solution:

(L-i)=[A-i)P
=[1+i2-2i]?
=[1-1-2i]? [i?=-1]
= (-2
=4(-1)
= -4 Hence, (1
—i)*=-4+0i

9. (173 +3i)3
Solution:
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()5 e (el

_ Lo +3i(~!- +3iJ
27 3

=-2|~7+27(-i)+i+9i3 [#=-i]

=;’l7—27i+i—9 [ =-1]

=(7L7—9)+i(—27+l)

-

-242 .
= - 26i
27

-

Hence, (1/3 + 3i)3 = -242/27 — 26i

10. (-2 - 1/3i)®
Solution:

[ 2i*
=——8—E+4I+T:| [I :—l:|
r > i
:—-8—34'41—5} [I =—|]
 [22_107i
il IR
3 27

Hence,
(-2 — 1/3i)3 = -22/3 — 107/27i
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Find the multiplicative inverse of each of the complex numbers given in the Exercises 11 to 13. 11.

43
Solution:

Let’s consider z =4 — 3i

Then,

Z =4+ 3iand

|Z2 =42+ (-3)2=16+9=25

Thus, the multiplicative inverse of 4 — 3i is given by z?
L_Z _4+3i 4 3

25 2525

- —_

12. V5 + 3i Solution:

Let’s consider z = V5 + 3i

Then.z = \/5 - 3i and
|22 = (52 +32=5+9=14
Thus, the multiplicative inverse of \'5 + 3i is given by 7!

4 Z _5-3i 5 o3

14 14 14

13.—i
Solution:

Let’s consider z = —i

Then, Z =i and

7?2 =12=1

Thus, the multiplicative inverse of —i is given by z1

14. Express the following expression in the form of a + ib:
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(3+i\f§)(3—i\/§)
(V3+2i)-(V3-i2)

Solution:

(3+45)(3-145)
(V3 ++2i)-(VB-i2)
()
VB2 B2

9-5i°
" 23

9-5(-1 5
YT ) Ly

5

[(u+h)(u—h) =aq - b"J

=
+

i
]

2

Hence.

(+iB)(-18) .2
(V3 +2)-(V3-i2) :




www.edugrooss.com

EDUGROSS

WISDOMISING KNOWLEDGE

Chapter 5: Complex Numbers and Quadratic Equations



www.edugrooss.com
EDUGROSS

WISDOMISING KNOWLEDGE

Chapter 5: Complex Numbers and Quadratic Equations

Exercise 5.2 Page No: 108

Find the modulus and the arguments of each of the complex numbers in Exercises 1 to 2.
1.z=-1-1i+3 Solution:

Given,

z=-1-i3

Let rcos®=—1and rsinf=—3
On squaring and adding, we get

2

(rcose): +(rsin 6)2 =(—I): +(—\/§)—

r:(c0536+sin38)=l+3

=4 [cos“e+sin"8=l]
r=v4=2 [Conventionally, r> 0]
Thus. modulus = 2

So. we have

2cosO=—1and 2sin0 = —\/5

2
-3
2

=1 .
cosBzT and sinf =

e

As the valies of both sin 6 and cos 8 are negative, 0 lies in [Tl Quadrant,

Y =2
Argument = —[ n— EJ =t
3 3

;) )
Therefore, the modulus and argument of the complex number —] —+/3 jare 2 and Tn respectively.

-

2.72= V3 +i Solution:
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Given,

z=—\3+i

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

r* cos’ t9+rlsin"(9=(_\/§)' w1

rP=3+1=4 [ms:0+sin:0=l]
r=~4=2 [Conventionally. r > 0]
Thus. modulus = 2
So.
2cos =—+/3 and 2sin@ =1
-3 : |
cos@ = and sin@ = —
2 2
57 .
Le=7n— : = (T [As @ lies in the 11 quadranl]
J )

Therefore, the modulus and argument of the complex number —/3 +/ are 2 and %[ respectively.

Convert each of the complex numbers given in Exercises 3 to 8 in the polar form:
3.1-i
Solution:
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Given complex number,

1-i
Letrcos8=1andrsin 6=-1
On squaring and adding, we get

rcos’ @+ rsin® @ =1 +(-1)°
r (cos’ A +sin’ 9) =]+

rr=2

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

\/Ecosﬂzl and \Esin0=—l

I I
cos@? =—= and sinfl = -—
5 N;

2 2
= —g [As 0 lies in the IV quadrant]
So.
. . 1 (=
l-i=rcos@+irsinfd= 5(:05(— 4)+:J§sm[- 4J

= (- s3]

Hence, this is the required polar form.

4. —1+i
Solution:
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Given complex number,
3

Letrcos8=-1andrsinf8=1
On squaring and adding, we get

rlcos’O+risin?@=(=1) +1°

r (cos: @ +sin’ 9) =|+1

rr=2

= V2 [Conventionally. r > 0]
0.

V2cos@=-1and V2sin@=1

1 |
cosf =—— and sinfl =—
\/— —

2 2
50= 7t—§=%4- [As 0 lies in the 11 quadrant]

Hence. it can be written as

er I .. -
-I+i=rcos()+/rsm9=ﬁcos—wxﬁsm

3n . 3x)
= ﬁ(cos — 475N
\ . 4 4 J
This is the required polar form.

5.—1-i
Solution:

Given complex number,
— T —

Let rcos 8=-1and rsin 6 = -1
On squaring and adding, we get

rcos’ @+ sin® @ =(=1) +(-1)
I':(COS:H'PSiI'l: 9)=l+l

=

2

r=+2

[Conventionally, r > 0]



www.edugmoss.com

EDUGROSS

WISDOMISING KNOWLEDGE

Chapter 5: Complex Numbers and Quadratic Equations

So.
\Ecosﬂz—l and \fZ—sin9=—l

1 :
= cosd =—-— and sinf =~

2 2
=.0= —( n—%) = —:’TH [As & lies in the 111 quadram]
Hence. it can be written as
—1-i= rcos(9+irsin6?-—-ﬁcos%w\@sin_’—
= ﬁ[cosﬁﬂsin%}

This is the required polar form.

3n
4

6.—-3
Solution:

Given complex number,

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

r? cos’ @+ sin’ @ = (-3)’

e (cos2 9+sin10)=9

=9

r=9=3 [Conventionally. r > 0]
So.

3cos@ =-3 and 3sind =0

= cosf =—1and sin@ =0
LO=n
Hence. it can be written as

—3=rcos@+irsinf=3cost +Bsinm =3 (cosm +isinm )
This is the required polar form.

7.3+
Solution:
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Given complex number,

J3+i
Letrcos8=/3 andrsin 6=1
On squaring and adding, we get

ricos’ @+r'sin’ @ =(\/§) +12

- (cos: 0 +sin’ 9)=3'+l

r’=4
r=v4=2 [Conventionally, r > 0]
So.

2c0s6 =+/3 and 2sind =1
= cosf =— and sinf = L

2 2
n .

0= g [As @ lies in the I quadrant]

Hence. it can be written as
p o I .
J3+i=rcos@+irsin@=2cos—+i2sin—
T ...m
=2| cos—+isin—
6 6
This is the required polar form.

8.1
Solution:
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Given complex number, |
Letrcos@=0andrsin6=1
On squaring and adding, we get
ricos’@+risin’ @=0"+1°
r (c053 # +sin’ 0) =]

r=1
r=+1=1 [Convenlionally. r> 0]
So.
cos=0and sinf =1
w@=2
>

Hence. it can be written as
, L. T .. W
i=rcos@+irsinf =cos—+isin—

This is the required polar fogm
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Solve each of the following equations:
1. x2+ 3 =0 Solution:

Given quadratic equation,

x2+3=0

On comparing it with ax? + bx + ¢ =0, we have a
=1,b=0,and c=3

So, the discriminant of the given equation will be
D=b%-4ac=0%2-4x1x 3 =-12 Hence,

the required solutions are:

x =

=—biv'6=i —I2_i\/Ei [\/-—_lzf]

2a 2x1 2
" :
i i..;/};l =i\/§i

2.2x2+x+1=0
Solution:

Given quadratic equation,

2x2+x+1=0

On comparing it with ax?+ bx + ¢ =0, we have a
=2,b=1andc=1

So, the discriminant of the given equation will be
D=b?-4ac=12-4x2x1=1-8=-7 Hence,
the required solutions are:

x_-hiJB_—liﬁ_—l:ﬁi

2a 2x2 4

o |
I
Il
—

| — |

3. x2+3x+9=0
Solution:

Given quadratic equation, x2

+3x+9=0
On comparing it with ax? + bx + ¢ =0, we have a
=1,b=3,andc=9

So, the discriminant of the given equation will be
D=b?-4ac=3?-4x1x9=9-36=-27
Hence, the required solutions are:
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_—b+yD 344227 3+3J-3  -3+3Bi
~ 2a 2(1) 2 2

4 X2+x-2=0

Solution:

Given quadratic equation,

—X?+x-2=0

On comparing it with ax?+ bx + ¢ =0, we have a
=-1,b=1,andc=-2

So, the discriminant of the given equation will be
D=b?-4ac=12-4x(-1)x(-2)=1-8=-7
Hence, the required solutions are:

xz—htJB=;4tJt7=—lfJ7i [J:i=q

2a 2x(-1) -2

5. X2+3x+5=0
Solution:

Given quadratic equation, X2

+3x+5=0

On comparing it with ax?+ bx + ¢ =0, we have a
=1,b=3,andc=5

So, the discriminant of the given equation will be
D=h?2-4ac=32-4x1x5=9-20=-11
Hence, the required solutions are:

I R £ T ERIY

2a 2x] 2

r 1
ﬁ
I
-~
| I |

6. X2—x+2=0
Solution:

Given quadratic equation, X2

-x+2=0

On comparing it with ax2 + bx + ¢ =0, we have a
=1,b=-1,andc=2

So, the discriminant of the given equation is
D=b?-4ac=(-1-4x1x2=1-8=-7
Hence, the required solutions are

WWW.edllgl'OOSS.COI[l
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xz—hi\/ﬁz—(—l)i\/szliﬁi F=i

2a 2x1 2 -

7. V2X2+X+V2=0
Solution:

Given quadratic equation,

V2x2+x+V2=0

On comparing it with ax? + bx + ¢ =0, we have a
=vV2,b=1,and c =2

So, the discriminant of the given equation is D
=h2—4ac=(1)2-4x\2x\2=1-8=-7
Hence, the required solutions are:

- —b'i:\/l_sz—l‘t\/——?:—l'tﬁi ‘{—\/——|=i:|
2(’ 2)( \/’2— ZV/E -
8. V3x2 - 2x + 343
= 0 Solution:
Given quadratic equation,
V3x2-V2x +3V3=10
On comparing it with ax?+ bx + ¢ =0, we have a
=+3,b=-vV2,and ¢ = 3v3
So, the discriminant of the given equation is D = b?
—dac=(-V2)2-4xV3x3V3=2-36=-34
Hence, the required solutions are:
B —bi\/ﬁ_—(—ﬁ)i'_y‘_ﬁi\/gi [\/——l-f}
=" Da 2%+3 23
9.  xX2+x+1A2=0
Solution:

Given quadratic equation,

X2+x + 1N2=0 It can

be rewritten as,

V2x2+\2x+1=0

On comparing it with ax? + bx + ¢ =0, we have a
=V2,b=v2,andc=1

So, the discriminant of the given equation is D = b% - 4ac
= (V2)2— 4 x V2 x 1 =2 —4V2 = 2(1 — 2V2) Hence, the
required solutions are:
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id5, el )
T 22 2xa2 2J2

-4

10. X2+ x\2+1=0
Solution:

Given quadratic equation,

x2+xA2+1=0 Itcan

be rewritten as,

V2x2+x+2=0

On comparing it with ax2 + bx + ¢ = 0, we have a
=vV2,b=1,and c =2

So, the discriminant of the given equation is
D=b?2—4ac=(1)2-4x\2x\2=1-8=-7
Hence, the required solutions are:

b+D  —1+JTT 14T r .
= ja’= ';ﬁ - [VF1=i]
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Miscellaneous Exercise Page No: |12

25 3
1. Evaluate: [,"-‘u(l‘] ]
1

Solution:

= —I+’_L:j|l

=[-1-i]

= (=) [t+i]
=—[I‘+i‘+3-|-i(|+:):|
=—[144* +3i437 ]
=—[1-i+3i-3]
=—[-2+2i]

t

2. For any two complex numbers z; and z;, prove that
Re (z1z2) =RezzRez-Imz Imz
Solution:
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Lets's assume 2, = x, + iy, and z, = x, + iy, as two complex numbers
Product of these complex numbers, z122
2,2, = (%, +iy, ) (x, +iy,)

=x,(x, +iv, ) +iv, (x, +iy,)
= XX, +iX, Y, + X, FiV Y,
= XX, XY, + %, — W), [i’ = —I]
Now.
Re(z,2,)=xx, -y,
= Re(z,z,)=Rez,Rez, ~Imz Imz,

Hence, proved.

1 2 3-4i
3. Reduce S e—s — | to the standard form
I-4i 1+i)\ 5+i

Solution:

I 2 \(3-4i [ (1+i)=2(1-4i) [ 3-4i
(I—4i-l+i)( 5+i J'{ (1-4i)(1+1) ][sﬂ']

I+i=2+8i ||3-4i 14+9i || 3-4i
[l+l—4l—4l ][ 5+i] |:5-—31 :||:D+I:|

3+41+77r~36: - AFINE .. 333N
[ +5i—15i - ]"28-10:“2(14-5:‘)

(33+31i) (14+5i)
T2(14-51) (14+57)
46" +165i +434i +155i° 307 + 599

2/ (14) ~(5i)’ | ~2(196-257°)
_307+599i _307+599 _307 599,
2(221) 442 442 442

{On multiplying numerator and denominator by (14 + 5/ )-l

Hence, this is the required standard form.
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4. IMfx—iy=

a-ib prove that(,ﬁ +y3)3 - " +b: ,
c—id ¢ +d°

Solution:
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Given,
. a—ib
X—1y= =
g ¢—id
a-ib c+id . i ; :
= — X —— [On multiplying numerator and deno minator by (c+1id )]
c—id c+id
_\/(ac+bd)+i(ad—bc)
K c: +d:
S%\' iv) _ (ac+bd)+i(ad—be)
‘ B C: +d2
: 2 A (ac+bd)+i(ad-bc)
X" -y =2ixy = 3 s
’ ¥ ¢ +d°

On comparing real and imaginary parts, we get
ad —bc

== (1)
¢ +d°

2 _ac+hbd

—. <=2Xy
¢ +d-

(x*+y*) =(x*-y?) +4x%y’

=[‘:f:2d] +[ac:l—b(::J [Using (l)]
_a’c’ +b’d” +2acbd +a’d’ +b’c’ —2adbe
B (C:-i-d'):
~a’c’ +bd* +a’d” + b’
) (¢ +d)
_a:(cz +d:)+b2(c:+d:)
) (c:+d3)
_(c:+d3)(‘a2+b:)
B (¢ +d7)
_a+b’

¢ +d’

- Hence Proved

-

>

5. Convert the following in the polar form:
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l+7i, 1+3i
Q) (2 ')-, (i) 1-2i
Solution:
B 1+711
(2-i)
147 _ 147 147i

(2-i) 4+i'—4i 4-1-4i

_1+7i 3+4i_ 3+4i+21i+287

- 3-4i 3+4i - 3+ 47 and dmommator]
_3+4i+21i-28 -25+25i

S 3+ 25

=—1+i

Letrcos8=-1andrsinf8=1
On squaring and adding, we get
r? (cos® B +sin?8) =1+ 1

r? (cos® B +sin® 6) = 2

F=p [cos? 8+ sin® 8 =1]
r=+2 [Conventionally. r > 0]
So,

\/§c050=—| and \/Z_Sin()=l
-1 : 1
:co:é)z? and smf)—ﬁ

nO=n- e [As 6 lies in Il quadrant |

Expressingas. z=rcos@+irsin 8
n . N 3 .. 3
=\Ecos,Tan/Esan:ﬁ(cos%ﬂsmf}

Therefore, this is the required polar form.

[Multiplying by its conjugate in the numerator



LALALS edllgl'OOSS.C-OI[l

EDUGROSS

WISDOMISING KNOWLEDGE

Chapter 5: Complex Numbers and Quadratic Equations

143§
1-2i
143i 1+2i
= .x -
1-2i 1+2i
14+2i4+3i-6
|+4

~5+5i
= =147
5

(i) Let, z=

Now.
Letrcos8=-1andrsin8="1

On squaring and adding, we get

r? (cos?B+sinB)=1+1

1 (cos® 6 + sin? B) = 2

= [cos? 8 + sin® 6= 1]
—=r=2 [Conventionally. r> 0]

\/Ecos() =—] and sffsin =1

- . 1
cosé = —= and sind =—

V2 V2

LG=n- % = 3Tn [As ¢ lies in 11 quadranl]

Expressingas, z=rcos@+irsinf
3 5 3 3 .3
Z=\/5cos’_—4n+:\/§sm%=ﬁ(cos%}ﬂsm—f}

Therefore, this is the required polar form.

Solve each of the equation in Exercises 6 to 9.
6. 3x2 — 4x + 20/3 = 0 Solution:

Given quadratic equation, 3x?—4x +20/3=0

It can be re-written as: 9x2 — 12x + 20 =0 On
comparing it with ax?+bx +c¢ =0, we get a
=9,b=-12,and c=20

So, the discriminant of the given equation will be
D=b%-4ac=(-12)? -4 x9x20=144-720 =576
Hence, the required solutions are
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. ~b+yD _—(-12)+y-576 12+576i

2a 2x9 18
124240 6(2+4i) 2+4i %A
18 18 3 3 3

7. x%2—-2x+ 3/2 =0 Solution:

Given quadratic equation, x?2—2x +3/2=0

It can be re-written as 2x*> — 4x + 3 =0 On
comparing it with ax2+bx+c¢=0,we geta =
2,b=-4,andc=3

So, the discriminant of the given equation will be
D=b?-4ac=(4)2-4x2x3=16-24=-8
Hence, the required solutions are

xz—/,iJﬁz—(-4)t\/—_8:4¢2~/5i N—_|=i}

2a 2x2 4 L
_Ziﬁi_l_\/l_
= = = _'T‘l

8. 27x2-10x+1=0
Solution:

Given quadratic equation, 27x2—-10x+1=0

On comparing it with ax?+ bx + ¢ =0, we get a
=27,b=-10,and c=1

So, the discriminant of the given equation will be D
=b?-4ac=(-10)? -4 x 27 x1=100-108 =-8
Hence, the required solutions are

w= VD _~(-10)+V-8 10£242i
x27

2a 2 54
_5:\2i_5 V2.
27 27 27
9. 21x2-28x+10 =0
Solution:

Given quadratic equation, 21x2—-28x+10=0
On comparing it with ax? + bx + ¢ =0, we have a
=21,b=-28,and c =10
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So, the discriminant of the given equation will be D =
b? —4ac = (-28)? —4 x 21 x 10 = 784 — 840 = -56
Hence, the required solutions are

cobtVD _~(-28)+V-56 _28+56i

2a 2x21 42
284214 _28 214, 2 14,
T2 a2 4 T3l

0. lz=2-izp=1+i, o2t
find Solution: Z =z +]
Given, z1=2—-1,22=1+1i
So.
4z +l|_|(2=i)+(1+i)+1]
-z, +1| |(2-i)=(1+i)+]]
4|4 |
2-2i |2(1-i)|
|2 l+:|_|2(l+1)|
1 -1 l+l| l:-—i"|
2(|+1) o
= 1+1 I:’ =_l:|
_2(I+i)
-=5—
=ll+il=vR+P =2
Hence, the value of L-+: is \/5
2,—2Z;+
-{\‘+i): (.\':-H)2
11. Ifa+ib= ?;.\'3+l . prove that a*+ b*= (2x3+l)z‘

Solution:



WWW.Cdllgl'ODSS.CD]]]

EDUGROSS

WISDOMISING KNOWLEDGE

Chapter 5: Complex Numbers and Quadratic Equations

Given,

b=
2x° +1
_xXTHiT+2xi
T 2x% 4+l
_X=1+i2x
T2+

x* -1 ( 2x ]
= ] +| “
2x" +1 2x" +1
Comparing the real and imaginary parts, we have

X" =1 2x

a=—
2x° +1 2x° +1

(2x* sy
Hence proved, .
(x: + I)'

33 +b2 = e
(2x*+1)

12. Letzz=2-i,z2=-2 +i. Find

Re(@} Im(%]
Q) Z, , (ii) Z,4

Solution:
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Given,
Z,=2~-1; 2, ==2+i

() 2,2, =(2-i)(-2+i) =4+ 2i+2i -’ = -4 +4i—(~1) =3 + 4i

Z, =2+
o Z|z: __3+4i
iz 2+i
On multiplying numerator and denominator by (2 - 7). we get
2z, (-3+41)(2-1) —643i+8i—4i° -6+11i-4(-1)
Z, (2+l)(2—l) 2 +1° 22412
2+ =2 11,
t— — +_|

-~

5 5
Comparing the real parts, we have

{2)-3
w114
W2z~ (=-)2+) @r+(y

On comparing the imaginary part. we get

lm( I_ J=0
7,7,

| —

13.  Find the modulus and argument of the complex 1+2i

number
Solution: 1-3i
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14 2i
1-3i

Letz = , then

l+2ixl+3i_l+3i+2i+6i3_l+5i+6(—l)

1-3i 1+3i 1243 1+9

-5+5 =5 5 -1 1
=E—+t+—=—++—

10 10 10 2 2

Letz =rcos@+irsind

So. _

recost = = and rsinf =

1| —

On squaring and adding, we get

r (cosz 6 +sin” 9) =[~_;)—l—) +(’!) );

PN
4 4 2 [Conventionally, r > 0]
|
r= ﬁ
Now.
| |
ﬁcosﬁ =5 and ¥ sin@ s
- 1
= cosf =— and sinfd =—
V2 V2
T 3x o
@=1 —I=-4— [As 6 lies in lhellquadranl]

14, Find the real numbers x andy if (x —iy) (3 + 5i) is the conjugate of —6
— 24i. Solution:

Let’s assume z = (X — iy) (3 + 5i)
z=3x+5xi=3yi—5yi’ =3x+5xi=3yi+5y=(3x+5y)+i(5x-3y)
L T=(3x+5y)-i(5x=3y)
Also given, = =—-6-24i
And,
(3x +5y) —i(5x —3y) =-6-24i
On equating real and imaginary parts, we have
3X+5y=-6...... (1)
5x-3y=24...... (i)
Performing (i) x 3 + (i) x 5, we get
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(9x + 15y) + (25x — 15y) =-18 + 120

34x =102 x =

102/34 =3

Putting the value of x in equation (i), we get
3(3) + 5y =-65y

=-6-9=-15y

=-3

Therefore, the values of x and y are 3 and —3 respectively.
15.  Find the T L=l

modulus of Solution: =i 1+i

-

1+i 1-i (i) = (1-1)
=i 1+i  (1=i)(1+§)

4P 421 420

4+

=2i

=|2i|=/2? =2

| &

1+i 1-i

=i 1+

U v __4 2 2
16. If (x +iy)®=u +iv, then show ;*j“ ("f =) )
that Solution: ’

Given,

(x+iy) =u+iv

.\‘; + (I;\"')J +3.x- [:1'(,\' + l:\’) =Uu+iv
X +7y 37 yi+ 3 =u+iv
x =iy +3x7yi=3xy =u+iv

(.\'"' ~3x7 )+ 1(3.\':,\' -y )=u+iv



www.edugrooss.com
EDUGROSS

WISDOMISING KNOWLEDGE

Chapter 5: Complex Numbers and Quadratic Equations

On equating real and imaginary parts, we get

3 2 2 i
u=x =3xy°,v=3x"y—y

u v x =300 3x'y-y’
= -

x y x v

x(x? - 3,\.-") }"(3.\'2 -5*)
= +
x ¥

=x' - 3y2 3 = y:
=4x* -4y’
= 4(.\‘2 —y: )

u v 2 2
S—+—=4(x - )"
X y ( i )
Hence proved.
B-a
17. If o and B are different complex 1—ap
numbers with |B| =1, then find Solution:

leta=a+bandP=x+iy
GivetL_]B|=I

So. yXx' +y’ =1

=x+y =1 o (1)
IB-a| |(x+iy)-(a+ib)]
|I—('2B|_|I—(a—ib)(.\+iy)|

(x-a)+i(y-b) |
l—(ax+ai_\'—ibx+h_\')l
_|__(x-a)+i(y-b)
(1-ax—by)+i(bx—ay)
_lx=a)+i(y-b) [
I(I—ax—by)+i(bx—ay)
__ (x-a) +(y-b)
\/(I—zm—by):+(bx—ay)3

JX? +a’ —2ax +y’ + b’ - 2by

\[I +a’x* +b’y? = 2ax + 2abxy - 2by + b’x* +a’y’ - 2abxy




