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Chapter 5
Complex Numbers and Quadratic Equations

Exercise 5.1

Question 1

Express each of the complex number given in the Exercises 1 to 10 in the form a + ib.

(51) (-3/51)
Answer:

(5i) (-3/5i) = 5 x (-3/5) x i2
=-3x-1 [i2=-1]
3

Hence,
(5i) (-3/51) =3 +i0

Question 2

i%2 +i19
Answer:

i2+i9=(19)% 1+ (12)°%1
=(-1)*.i+(-1)%.i
=1xi+-1xi
=i-i
=0

Hence,

i2+i19=0+10

Question 3

j-39
Answer:

i%9=1/i39=1/i%93=1/(1°xi3)=1/i3=1/ (-i) [i*=1,i3=-land i? =-1]
Now, multiplying the numerator and denominator by i we get
i?9=1xi/(-ix1i)

=i/1=i
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Hence,
i39=0+1i

Question 4
3(7 +i7) +i(7 +i7)
Answer:

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

Hence,

3(7 +i7) +i(7 +i7) = 14 + 128

Question 5

(1-i)-(-1+1i6)

Answer:
(1-)-(-1+i6)=1-i+1-i6
=2-1i7

Hence,
(1-i)-(-1+i6)=2-i7

Question 6
G+i7)-(4+13)
Answer:
G+i5)-(4+13)
=ct Zi-4-2i
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Question 7

(Grid)+(ari3)]-(=5+1)

Answer:

Question 8
(1-i)*
Answer:

(1-0*=[1 -1
=[1 + 2 - 2i]?

=[1-1-2i]? [i2=-1]
= (-20)?

=4(-1)

=-4

Hence, (1 -i)*=-4 + 0i

Question 9
(1/3 + 3i)3
Answer:

(§+ 31')3 - (%)3 + (30)3 + G) (30) (§+ 3i)
=— 270 + 3i (§+ 3i)

:%27 ~i) + i+ 9i? [i3 = —i]
_1 . . 2
—27127l+l 9 [ic = —1]
=(5-9)+i(-27+1D)
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:ﬂ_ 26i
27

Hence, (1/3 + 3i)3=- 242/ 27 - 26i
Question 10
(-2-1/3i)3

Answer:
(— 2 — %i)3 = (= 1)3 (2 + 11')3

[23 é +3(2) (é) (2+ é)]

i Y/ 2i3 3 _
—[8—E+4L+T] [i° = —i]
- s Y 2 2 _

= [8 27+41 3] [ic.=.—i]
_ 2 1071]

a 3 27

__#_ 107

T3 27

Hence
(-2-1/3i)2=22/3-107 / 27i

Question 11

Find the multiplicative inverse of each of the complex numbers given in the Exercises 11 to
13.
4 -3i

Answer:

Let’s consider z =4 - 3i

Then,

=4+ 3iand

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

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

Thus, the multiplicative inverse of 4 - 3i is given by z1
7 4+3i

4 3

1= — — I

z1=—= = —+ =i
|Z|2 25 25 25

Question 12

V5 +3i
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Answer:

Let’s consider z = V5 + 3i

|z|2=(V5)2+32=5+9=14

Thus, the multiplicative inverse of V5 + 3i is given by z'!
4. Z _V5-3i _ V5  3i

Tz2 T 14 T 14 14

Question 13
-1
Answer:

Let’s consider z = -i

Then, Z=1iand

|z[2=12=1

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

Question 14

Express the following expression in the form of a + ib:
(3+iV5) (3-iV5)
(V3+2i)- (V3-iV2)

Answer:

(3+i5) (3—i5)
(V3++2i)- (V3—iV2)
__ (3 -@/5)?
B+ 2i—V3+ V20
_ 9-5i2
T 2V2i
_9-5(-1)

2+/2i
_ 945 i

[(@+Db) (a—b) = a% —b?]

For more Info Visit - www.KITest.in

5.5




For Enquiry — 6262969604 6262969699

(3+iV5) (3=iv5) 0+ - 72
(V3++2Zi)- (V3-iv2) 2

Exercise 5.2

Question 1

Find the modulus and the arguments of each of the complex number in exercises 1 to 2
z=-1-iV3

Answer:

Given,

z= —1—1i+/3

Letrcos® = —landr sinf = —+/3

On squaring and adding we get

(r cos0)? + (r sinB)? = (—1)* + (— \/§)2
r? (cos?0 + sin’0) =1+3

r’ =4 [cos? 0 + sin? @ = 1]
r=vV4=2 [conventionally, r > 0]
Thus modulus = 2

So we have

2cosf = —1and2sind = —+/3

cosf = _71 and sinb = -2

As the values of both sinf and cos6 are negative, 0 lies in III Quadrant,

T —2m
Argument = - (n — E) = 2
Therefore the modulus and argument of the complex - 1 v/3iare 2 and _T” respectively

Question 2
z=—+3 +i
Answer:

Given,

Z=—+/3 +i
Letrcos® = —/3andr sinf = 1
On squaring and adding we get

2
r? cos?0+r? sin?0 = (—V3) + 12
r’=3+1=4 [cos? © + sin? 8 = 1]
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r=+v4=2 [conventionally, r > 0]
Thus modulus = 2
So we have
2cosf = —+/3 and 2sinf = 1
cosf = %g and sinf = %
T 51
SN=ET— - = —
6 6

Therefore the modulus and argument of the complex — v/3 +i are 2 and 5?” respectively

Question 3

Convert each of the complex numbers given in exercises 3 to 8 in the polar form:
1-i

Answer:

Given complex number

1-i

Letrcos@ = landr sinf = —1
On squaring and adding we get
r? cos?@+r? sin’0 = 12 + (—1)?
r? (cos?@ + sin’0) =1+ 1

r?=2
r =+/2 = Modulus [conventionally, r > 0]
So
V2 cos® =1andV2 sinf = —1
1 a1
cos B = ﬁandsme— 5
nf =1 [As 0 lies in the IV quadrant]

4
So,

l-i=rcosO+irsind = \/ECOS(— % )+ \/Esin(— % )
=VZ [eos (= % )+ isin(= 3))]

Hence this is the required polar form.
Question 4

—1+i

Answer:

Given complex number
-1+
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Letrcos@ = —landr sinf = 1
On squaring and adding we get
r? cos?6+r? sin’f = (—1)? +12
r? (cos?0 +sin’0)=1+1

r?=2

r=+2= [conventionally, r > 0]

So

V2cos®=—1andV2 sin6 = —1

cos O = —% andsin 6 = %

0 =m— % = %T [As 0 lies in the II quadrant]

-+1+i=rcos@+irsinb = \/2c0534—n+ i\/fsin%[
3 . .. 3
=+/2 (cosTﬂ+ lsmTﬂ)

This is the required polar from.

Question 5
-1+ —i
Answer:

Given complex number,

-1-1i

Letrcos@ = —1andr sinf = —1
On squaring and adding we get

r? cos?0+r? sin’0 = (—1)? + (—1)?
r? (cos?0 +sin’0)=1+1

r?=2

r=+2= [conventionally, r > 0]

So

V2 cos® =—-1andV2 sinf = —1

cos B = —% andsin 9 = %

L0 = (n — %)= - %T [As 0 lies in the Il quadrant]

Hence it can be written as
. . -3 . . =3
-1+i=rcos@+irsind = \/§c054—n+ l\/ESIHTT[

=42 (cos_drﬁ + isin%)
This is the required polar from.

Question 6
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-3
Answer:

Given complex number

-3

Letrcos@ = —3andr sinf =0
On squaring and adding we get
r? cos?0+r? sin’f = (—3)?

r? (cos?0 + sin?0) =9

r?=9

r=19=3 [conventionally, r > 0]
SO

3cos8 =—-3and 3sin6 =0

=cosO =—1and sin6 =0

0 =1

Hence it can be written as
-3=rcosO +ir sin® = 3 cosm + i3 sintt = 3 (cos T + isin)
This is the required polar from

Question 7
3+i
Answer:

Given complex number

V3 +i

Letrcos® =+/3 andr sinf =1

On squaring and adding we get

r? cos?6+r? sin%0 = (v/3)% +12

r? (cos?6 + sin’0) =3 +1

r?=4

r=v4=2 [conventionally, r > 0]
S0

2cos ® =+v3and 2sin® =1
=cos 0 :\/Z—gand sin 0 =%

~ 0= % [As 0 lies in the I quadrant]

Hence it can be written as
V3+i=rcosf +irsinf = 2cos%+ iZSin%
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m P s
=2 (cos€+ Lsmg)

This is the required polar from

Question 8
i
Answer:

Given complex number, i
Letrcos® = 0andr sin6 =1
On squaring and adding we get
r? cos?0+r? sin?0 = 02 +1 2

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

r’=1

r=+1=1 [conventionally, r > 0]
So

cos0 =0and sinf =1

n0=3

2
Hence it can be written as

. 0 0 Vs 0 0
i=rcos@ +irsinf = cos;+ isin

2
This is the required polar from

Exercise 5.3

Question 1

Solve each of the following equations:
x2+3=0

Answer:

Given quadratic equation,

x2+3=0

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

So, the discriminated of the given equation will be
D=b2-4ac=02-4x1x3=-12

Hence, the required solutions are:
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-b+VD _ V=12 _ +V12i — _
2 2x1 2 [ 1 l]

X = izzm: +/3i

Question 2
2xX2+x+1=0
Answer:

Given quadratic equation,

2x2+x+1=0

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

So, the discriminate of the given equation will be
D=b%2-4ac=12-4x2x1=1-8=-7

Hence, the required solutions are:

_ —h+VD _ —1+V=7 _ —1%v7i x P
R S e 4 [ 1_1]
Question 3

x2+3x+9=0

Answer:

Given quadratic equation,

x2+3x+9=0

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

So, the discriminate of the given equation will be
D=b2-4ac=32-4x1x9=9-36=-27
Hence, the required solutions are:

_ —b+VD _ —3+V=27 _ —343v=3 _ —3+3+3i I
2 20 2 T2 [V-1=i]
Question 4

-xX2+x-2=0
Answer:

Given quadratic equation,
-x2+x-2=0

For more Info Visit - www.KITest.in

511




For Enquiry — 6262969604 6262969699

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

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

—b+VD _ —1+V=7 _ —1+V7i — _ .
T 2 T 2x() -2 [V-1=i]
Question 5

x2+3x+5=0
Answer:

Given quadratic equation,

x2+3x+5=0

On comparing it with ax2 + bx + c = 0, we have
a=1b=3,andc=5

So, the discriminated of the given equation will be
D=b%2-4ac=32-4x1x5=9-20=-11

Hence, the required solutions are:

—b+VD _ —=3+V=7 _ —3+V1ili = |
- 2a  2x1 -2 [ 1_1]
Question 6

x2-x+2=0
Answer:

Given quadratic equation,

x2-x+2=0

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

So, the discriminate of the given equation is
D=b?2-4ac=(-1)2-4x1x2=1-8=-7
Hence, the required solutions are:

_ —htVD _ - (=DEV=T7 _ 1+V7i — _ .
- 2a 2x 1 T2 [ 1_1]
Question 7

\/2x2+x+\/2=0
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Answer:

Given quadratic equation,

V2x2+x+v2=0

On comparing it with ax2 + bx + ¢ = 0, we have
a:\/Z,bzl,andc:\/Z

So, the discriminated of the given equation is
D=b2-4ac=(1)2-4xV2xV2=1-8=-7
Hence, the required solutions are:

_ —b+VD _ —1+V=7 _ 1xVTi [—1 =i
YT T T Tz T e V-1=i
Question 8

V3x2-4/2x+34/3=0

Answer:

Given quadratic equation,

V3x2-v2x +3v/3=0

On comparing it with ax2 + bx + ¢ = 0, we have
a=\/3,b= -\/Z,andc= 3v/3

So, the discriminate of the given equation is
D=b2-4ac=(-V2)2-4xV3x3V3=2-36=-34
Hence, the required solutions are:

_ —hEVD T =()/D)E34 _ V234 —r
T 2a  2x3 2v3 [ 1_1]
Question 9

X2+ X+ 1/\/2 =0
Answer:

Given quadratic equation,

xX2+x+1/V/2=0

It can be rewritten as,

V2x2+/2x+1=0

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

So, the discriminate of the given equation is
D=b2-4ac=(V2)2-4xV2x1=2-4V2=2(1-2V2)
Hence, the required solutions are:
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—b4VD _ —VZ4+2-avz V2t [2(1-2V2) J_T1=i
- T 24 2xv2 22 V=1=i
V242 (V2V2-1)i ;
:< 2(\/7 )) [V-1=i]
_—1J_r( 2\/5—1)1‘
- 2
Question 10

x2+x/y/2+1=0
Answer:

Given quadratic equation,
x2+x/V2+1=0
[t can be rewritten as,
V2x2 +x+v2=0
On comparing it with ax? + bx + ¢ = 0, we have
a=v2,b=1,andc=+2
So, the discriminate of the given equation is
D=b2-4ac=(1)2-4xV2xV2=1-8=-7
Hence, the required solutions are:
-b+VD _ -1+vV=7 _ -14V7i ;
= U — [\/__1=L]

Miscellaneous Exercise

Question 1
.1 1 25
Evaluate: [l 8 4 ( ) ]

i

3

Answer:

[+ )7

-4 x4+2 1 73
= + L4x—6+1]

=lamt 2+ — ]3
| (i4)6 i

= il'3 + 1]3 [i4 — 1]
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=[—1+lxi]3 [i2 = 1]

=(-1D3[1+i]3

=134 34 3.1i(A+0)]
=-[14 i®+ 3i+ 3i%]

= - [1[=i¥3i=3]
=-[-2+2i]

=2-2i

Question 2

For any two complex numbers z; and z;, prove that
Re (z; Z;) =Re z;Re z, — Im z; Im z,

Answer:

Let'sassume z; = x; + iy; and z; = Xx; + iy, as to complex number
Product of these complex numbers, z; z;
z1 2 = (X1 + iy1) (X2 + iy2)
=x1(xz + 1yz) +1iy; (x2 + iy2)
=X1Xp + X ¥, + iy X + 2 1y,
=X1Xp + X1 y2 Tiy1 X2 — Y1¥2 [i* = —1]
= (x1x2 — y1¥2) + 1 (X2y1 + y1¥2)
Now,
Re (21 2) = x1X2- y1¥2
=>Re (z; z;) Rez;Re z, — Imz; Im z,
Hence, proved

Question 3

Reduce( 1 - — i) (3_4_i)t0 the standard form
1-4i 1+i 5+i

Answer:
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( 1 L) (3—4i) B [(1+i)—2 (1—41‘)} [3—41‘]
1-4i  1+i/ \5+i/ | (a-40a+) 5+i
_[ 1+i-28i ][3—41‘] B [—1+9i] [ﬂ]

T li+i-4i—42l Ls+i ]l T | 5-3i 5+i

: [— 3+4i627i—36i2] 334310 33+31i
"l 25 +5i-15i—3i2 | ~ 28-10i 2 (14-5i)
33+31i 14+5i L . .
=4 ,) { _) [on multiplying numerator and denominator by (14 + 5i)]
2 (14-5i) ~ (14+50)
_ 462+165i+434i+155i> _ 307+599i
T 2[(14)2-(50)?%] 2 (196—25i2)
_307+599i _ 307+599i _ 307 , 599i
T o2(221) 442 T 442 0 442
Question 4
_ . _ |a—ib 2 2 2_a2+b2
Ifx=iy= /c_id prove that (x* + y°) =
Answer:
Given,
% - jv = a—ib
y= c—id
a—ib c+id . . . !
= =3 X o [on multiplying numerator and denominator by (c + id)]
_|(actbd)+i (ad —bc)
B c2+4d?
So,
N2 (ac+bd)+i (ad—=bc)
o (C2+b%12) (ad—bc)
2 2 . ac+ +i (ad—bc
X — 2ixy =
y y c2+d2
On comparing real and imaginary parts we get
2 2 ac+bd ad —bc
XA =y = —0— ,-2Xy = —— 1
c2+4+dz’ y c2 4+d2 ( )
(XZ + y2)22 — (XZ _ };2)2 + 4x? y2
ac+bd ad +bc .
=) +(5—= Using (1
(c2+d2) (c2+d2) [ g ()]

a? b2+ b?% d%+ 2acbd 4+ a% d%4 b%c%— 2adbc
(c2+d?)2
a? b2+ b2 d%+ a2 d%+ b2
(c2+d?)?
_ a? (c?+d?)+b? (c?+d?)
a (c2+d2)?
_ (c2+ dz) (a2+b2)
_ a’+ b2
T 2442
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Hence Proved

Question 5

Convert the following in the polar form:

o 1470 .y 1430
(0 (2-i2’ (ii) 1+2i

Answer:

Here
(i)z= 1+47i

(2-i)?
1478 1470 1470
T2-02 7 4+i24i  4—1—4
_147i  3+4i _ 3+4i+21i+28i?

[Multiplying by its conjugate in the numerator and denominator]

T 3-4i " 3440 324 42
_3+4i+21i+28i _ —25+25i

- 324 42 -~ 25

=-1+i

Letrcos® = —1andr sinf = 1

On squaring and adding we get
r? cos?@+r?sin’g =1+ 1
r? (cos?@ + sin?0) = 2

ri=1 [ cos?0 + sin @ = 1]
r=+2 [conventionally, r > 0]
S0
V2 Cos® = —1 and V2sin® = 1
= cosf = — andsinf = —

V2 V2
ng=mg— =23 [As @ lies in Il quadrant |

4 4
Expressingas,z=rcos 8 +irsinf
=ﬁCOS%T+ iV2 sin %T =2 (cos%+ isin%)
This is the required polar from

.. 1+3i
(ii) Let, z=———
1+2i
1+3i 1+2i
= - X —
1+2i 1+2i
_ 1+42i+3i-6
B ; E1;+4
— 545i )
= = -1+
5
Now,
Letrcos0 = —1landr sin® =1

On squaring and adding we get
r? (cos?0+r?sin?g) =1+ 1
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r? (cos?0 + sin?0) = 2

ri=1 [ cos?0 + sin? 0 = 1]
o1 =+/2 [conventionally, r > 0]
SO
~ \2Cos®=—1and2sind =1

-1 : 1
cosf = X and sin @ = %
ng=mg—2=22 [As 6 lies in Il quadrant |

4 4
Expressingas,z=rcosf +irsinf

Z:\/Ecos%n+ iV2 sin %ﬂ =2 (cos%+ isin%)
This is the required polar from.

Question 6

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

Answer:

Given quadratic equation, 3x2 - 4x + 20/3 =0

[t can be re-written as: 9x2 - 12x + 20 =0

On comparing it with ax? + bx + ¢ = 0, we get
a=9,b=-12,andc=20

So, the discriminant of the given equation will be
D=b2-4ac=(-12)2-4x9x20=144-720=-576
Hence, the required solutions are

-b+VD _ —(-12)+V=576 _ 1245761

2a 2% 9 18
124240 _ 62(+4) _ 2+4i i

18 18 3

t

win |
w |

Question 7
x2-2x+3/2=0

Answer:

Given quadratic equation, x2 - 2x+3/2=0

It can be re-written as 2x2-4x+3=0

On comparing it with ax? + bx + ¢ = 0, we get
a=2,b=-4,andc=3

So, the discriminant of the given equation will be
D=b2-4ac=(-4)2-4x2x3=16-24=-8
Hence, the required solutions are
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_bi\/ﬁz —(—4)i\/—_8: 442420 [\/_—121.]

2a 2x 2 18
2+ 20 N
= =14+ —=1i
2 2
Question 8

27x2-10x+1=0
Answer:

Given quadratic equation, 27x%2-10x+1=0

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

So, the discriminant of the given equation will be
D=b2-4ac=(-10)2-4x27x1=100-108=-8
Hence, the required solutions are

-b+VD _ —(-10)+V—-8 _ 104+2V2i

2a 2% 27 54
5++21 5 N
27 27 27

Question 9

21x2-28x+10=0
Answer:

Given quadratic equation, 21x2 - 28x+10=0

On comparing it with ax? + bx + ¢ = 0, we have
a=21,b=-28,andc=10

So, the discriminant of the given equation will be
D=b2-4ac=(-28)2-4x21x10=784-840=-56
Hence, the required solutions are:

-b+VD _ —(-28)£V-56 _ 28+V56i

2a 2x 21 42

28+2VAi _ 28 |, 2V14. 2 | V14 .

= = —F —i-+ —i
42 42 42 3 21

Question 10

Ifz, =2—-1i,z, =1+ ifind

Z1+ z2+ 1|
z1— 23+ 1

Answer:
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Givenz; =2—-1i,z, =1+1
So,
Z1+ z+ 1| _ Q-+ A+d)+ 1|

71— 2o+ 11~ 12=D— (1+D)+1
| 4 |_| 4
T 2=2il T 2 -0
2 1+i 2 (140)
=|l— X —| = -
1—i 1+i 12— 2
2 (1+i )
S EACD) [i2 = —1]
1+1
)

2
=1 +il=v12+ 12=+v2
Z1+zp+ 1|iS\/§

Hence the value of
z1—2z2+1

Question 11

2
Ifa + ib = &2 prove that a? + b? =

2x2 i

(x2+1)°
(2x2+1)°

Answer:

. (x+i)?
a+ib=
2x2 i
1L X2+ 124 2xi
To2x2+1
_x2-1+i2x
- 2x2+1
x“—1 . 2x
=——+1 (—2 )
2x°+1 2x4+1
Comparing the real imaginary parts we have
2
X 2x

-1
a= o5 andb = SHi
2x“4+1 2x4+1

2 ¥ 2 2
...a2+b2: (X 1) +( 2X )
2x2+1 2x2+ 1

_ X%+ 1-2x2%+ 4 x?2

(2x+1)2
_ x4 142 x2
T (2x2+1)2
_ (x241)”
(2x?|1)?
Hence proved
2+ p2 = B 1)’
(2x%2+1)2
Question 12
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Letz, =2—-1i,zy = —2 +ifind
= Z1Z) =n 1
(i) Re( ) (ii) Im (21 21)

1

Answer:

Given
Zl=2—i,Z1= -2+
)24z, =2 -D(=2+1) = —4+2i+2i— i’ = -3 +4i7z, = 2i

L2173 —3+4i
Yz 2+
On multiplying numerator and denominator by (2 -i). We get
z1z; _ (=340)(2—i) _ —6+3i+8i—4i® _ —6+3i+8i—4(-1)
21 @+DE+) 22+ 12 . 22 +12
—24i -2 11,
= = —_— _1
2 5 B

z12 =7
Re( . 2) =—

Z1 5

1 B 1

.~ 1 i 1
)5 = e~ @ @2~ 5
On comparing the imaginary part we get

Im (21121) -

Question 13

1+2i
1-3i

Find the modulus and argument of the complex number
Answer:

142
Letz = —= then
1-3i

1420 1420 143i42i+6i% _ 145046 (-1)
S T
— L - L — .
=~ T Tzt
Letrcos® +r sin6=1
So

rcos 6 =_2—sin9 = %
On squaring and adding we get
r? (cos?0+r?sin?g) =1+ 1
2 2
2 2 20y = (=L 1
r (cos“0 + sin 9)—(2) +(2)

1011 :

r= ;+7=3 [conventionally,r > 0]
1

r= ﬁ
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Now
1 -1 1 . _ 1
5 Cos 0O —17 and ﬁsm? =3
= cosf = Nea andsin @ = 7
0 =m— %: %T [As @ lies in Il quadrant |
Question 14

Find the real number x and y (x — iy)(3 + 5i) is the conjugate of - 6 - 4i
Answer:

Let's assume z =(x — iy)(3 + 5i)

z=3x +5xi —3iy — 5yi? =3x +5xi —3yi + 5y = 3x + 5¥) +i (5x—3y) - Z=(3x + 5y) —
i (5x —3y)

Also given Z = —6 — 24i

And

(Bx+5y) —i(5x—3y) = —6 — 24i

On equating real and imaginary parts we have
3x+5y= —6.........(1)

5x — 3y = 24............(ii)

Performing (i) x + (ii) x 5, we get

(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=-6

S5y=-6-9=-5

y=-3

Therefore the value of x and y are 3 and - 3 respectively

Question 15

Find the modulus of ﬂ - E
1-i 1+i

Answer:

1+ 1-i _ (1+)%—(1-0)?

1 1+ (A-)(1+D)
_14i%42i-1-i%42i
- 12412

41 .
=—=2i
2
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|ﬂ— 2= 2il=v2Z=2

1-i 1+i
Question 16

If (x + iy)3 u + iv, then show that §+ 5 =4 (x* — y?)

Answer:

(x +iy)3u+iv,

x3+ (iy)*+ 3.x.iy(x+iy) = u+iv
x3+i3y3+ 3x%yi — 3xylil =u+iv
x3—iy3+ 3x%yi— 3xy: =u+iv

(x3 —3xy?)+i(Bx*y—y®) =u+iv

On equating real and imaginary parts we get
u= x3—=3xy*,v=3x’y—y°

S 2 2 ., _48S
E_{_Z:x 3xy +3xy y
X y X b/
:x(xz—Byz) L y (3x%—y?)
x y
=x%— 3y? + 3x? — y?
= 4x? — 4y?
=4 (x* - y%)
ML 2 _ .2
--x+y—4(x v°)
Question 17

If a and B are different cmplex numbers with |8| = 1, then find |1€_a%|
Answer:

Leta =a+iband f =x + iy
Given |B| =1

Sox?+ y2=1

ox2+ y2 =1 L (i)
p—a (x+iy)— (a+ib)

1-ap 1—(a—ib)(x+iy)

_ (x—a)— (a—ib)

- 1—(ax+aiy — ibx + by)|

Z1

_ (x—a)—i (y—b) | [
" l1—(ax —by)+i (bx—ay)

]

Z2
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J(x—a)?+ (y —b)?

" ((—ax—by)7+ (bx—ay)?

_ Vx2+aZ—2ax+y2+bZ-2by
V14 a2 x24+ b2y2— 2ax+2abxy —2by + b2 x2+ a2 y2— 2abxy

_ J&2+y2)+a%+b2— 2ax—2by
J1+aZ2 (x2+y2)+ b2 (y2+x2)— 2ax—2by

_ yJ1+a?+b2—2ax—2by
J1+a2+b2—2ax—2by

[Using (1)]

=1

.| B«
N P

Question 18

Find the number of non -zero integral solution of the equation |1 — i|*= 2*
Answer:

11— if¥= 2%
X

(VIT+ C12) =2

(V2)" =2*

27 = 9%

x—

E_X

2x-x=0

x=0

Question 19

If (a+ib) (c + id) (e+ if) (g +ih) = A + iB
2|(a? + bH)(c* + d¥)(e? + f2)(g? + h?) | = A® + B?

Answer:

(a+ib) (c +id) (e+if) (g +ih) =A +iB

<|(a+ ib)(c +id)(e+ if)(g + ih)| = |A + iB|

2l(a+ ib)[x |(c + id)| x [(e+ if)] x |(g + ih)| = |A + iB| [lz1 z2| = |z1] |22]
Vaz + b2 x Ve2 + d? x Je? + f2 x /g’ +h? = VAZ + B?

On squaring both side we get
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(@® + b*)(c* + d*)(e* + f*)(g* + h*)A* + B?
Question 20

If (Hl) = 1 then find the last positive integral of m,

Answer:

() -

(= ii) =1
(wraiylis

(

(1+1)2)
12412
124 i2 +21)

() -

Hence, m = 4 k, where k is some integer
Thus the least positive integer is 1
Therefore, the least positive integral value of mis 4 (=4 x 1)
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