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NCERT Solutions for Class 11 Maths Chapter 5

Complex Numbers and Quadratic Equations Class 11

Chapter 5 Complex Numbers and Quadratic Equations Exercise 5.1, 5.2, 5.3, miscellaneous Solutions

Exercise 5.1 : Solutions of Questions on Page Number : 103

Q1:

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

Answer :
(5!)[_?31'] = -Sx%xixi
=-3i’
=-3(-1) [ =-1]
=3
Q2:

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

Answer :
I,q + ’.[q - iJ».:ol +1-.L.'J+,§
=() i (it) -7
=1xi+1x(~i) [i* =1, 7 =—i]
=i+(-i)
Q3:

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

Answer :
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L —4x9-3 P
! =1 ! ={.!' ] =3

Q4:

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

Answer :

3(7+iT)+i(7+i7)=21421i+7i+ 74
=21428i +7x(-1) [t =-1]
=14+28i

Q5:

Express the given complex number in the form a + ib: (1 - i) - (-1 + i6)

Answer :
{_l—;')—(—l +i'(:} =1-i+1-6i

=2-7i

Q6 :

Express the given complex number in the form a + ib: 5 = =

Answer :
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5
1 2 5
==t == =i
- 2

_-19 21
5 10
Q7:
{( I .7
- + 1=
Express the given complex number in the form a + ib: 3

Answer :

()]

3

Q8 :

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

Answer :
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(1= =[(-i' ]
=.[1?+f"—;jf]"

Q9:

i
( —+3i )
Express the given complex number in the form a + ib: 3

Answer :

§ 1 ’l )
(§+31] [ﬂ +(3i) +3[ (3i) b+3:/]
PR & (A
=—427] +31( +31]
27 37

— \

= 27(~i)+i 49 [ =-i]

2

| 2
:EV—ZTH—I—‘) [l ——I:I

|
= —=9 |+i(-27+1

[27 J ( )
—_242—261’

27

Q10:

1]
Express the given complex number in the form a + ib:

Answer :
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3

A

iY o anfiYA Q)
=] 24| = ] +3(2 f-« 24~
[.3, ( )_3,‘|\ 3)]
- ' N
=— 8+—+2i[2+—}
2 . 3)
[ 2i ;
=-— 8—2—+4I+T:| I:l :—l]
- - ‘
=—- 8—3+4I—5J I:l :—l]
_ |22 107
L3 27
3 27

Q11 :

Find the multiplicative inverse of the complex number 4 - 3i

Answer :

Letz—- 4 a€“3i

= =4+ (-3) =16+9=25
Then, = =4+ 3jand -

Therefore, the multiplicative inverse of 4 4€ 3/is given by

. T _4+3i_4 3.

25 25 25

. =

Qi12:

Find the multiplicative inverse of the complex number “E +3i
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Answer :

Let z= "'E +3i

Then, z =5 -3iand ||’ =(V5) +3' =5+9=14
Therefore, the multiplicative inverse of “l{g +3i is given by

a_Z _N5-3i V5 i

1414 14

Q13:

Find the multiplicative inverse of the complex number -i

Answer :
Let z - ae4i

3

Then, Z =/ and |:|: =1’ =1

Therefore, the multiplicative inverse of a€*/ is given by

Qi4:
Express the following expression in the form of a + ib.
(3+i35)(3-#45)
(VB +2)-(-is2)

Answer :
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(3+i5)(3-1"5)
(\/’?+in —(vﬁ—iﬁ)

() - (5) .
:\,"gu,uﬁff\fglﬁi [(r.'-i-b)(‘a—b):a'—b':l
_ 957
220

9-5(-1 ’
) 24(3:') [ =-1]
_9+S____i'
=

14/
2J2
LY

- 22(-1)

-

—_— X

1

-

~7N2i

2

i)
)

-

Exercise 5.2 : Solutions of Questions on Page Number : 108

Q1l:

Find the modulus and the argument of the complex nhumber z==1= '\/3

Answer :
z=-1-i\3

Let rcosB=—1and rsin® :—\E

On squaring and adding, we obtain
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{jrmsB]: +(rsin@)’ =(-1)’ +(—\/§)‘
= r"(cosz 0+sin*0)=1+3
=ri=4 [coszﬁ+sin38=l]
== V'{:i =2 [Cnnventiunall}*. r> 0]
s Modulus =2

", 2cosO=—1and 2sin0=—3

-
— o

~1 )
:‘acosG:T and sinf =

s

-

Since both the values of sin gand cos g are negative and singand cosgare negative in lll quadrant,

=2
Argument = —[ T— E] =T
3 3

=27

1-3i

Thus, the modulus and argument of the complex number — are2and 3 respectively.

Q2:

Find the modulus and the argument of the complex humber - = _‘5"" !
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Answer :

z=—\3+i

Let rcos# = —3 and rsin6 = |
On squaring and adding, we obtain
r*cos’ @4 sin’ 6‘=(—ﬁ): +1°
=r'=3+1=4

::»r:qul

S Modulus =2

. 2cos@ =—J3 and 2sinf =1

N
-y . |
= cosf@=—— and sinf =—
2 2
n Sn
O@=—-—=
6 6

[cmf 0 +sin’ @ = I]

[Conventionally. r > 0]

[As @ lies in the IT quadrant]

Sn

Thus, the modulus and argument of the complex number _‘E +i are2and 0 respectively.

Q3:

Convert the given complex nhumber in polar form: 1 - j

Answer :
18€]

Let rcos 6 = 1 and rsin 6 = 4€“1
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On squaring and adding, we obtain

r* cos” B+ sin> 0 = 1" +(-1)’

:r:(cos" 6 +sin’ 9)= 1+1

=r’=2

=r=42 [Con\"emionall_v. r> O]

\Ecosgzl and \EsinH= -1

1 . |
= cos? =— and snn9=—T
2

N

LO@=— [As @ lies in the 1V quadrant]

]
4
SA=i=rcos@+irsingd= ﬁcos(—j]ﬂv@sin[—:]: \/E{cos(—:]ﬂsin(— jﬂ

required polar form.

This is the

Q4:

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

Answer :
€1+
Let rcos 6 = 4€“1 and rsin 6 = 1

On squaring and adding, we obtain
ricos’ @+r’sin’ @=(-1) +1’

= (cosl # +sin’ 9] =1+1
=r =2
=r=42 [Conventionally. r > 0]

2cos@=-1and V2sind=1

1 . 1
= cosf? =-— and smﬂ—ﬁ

0= e [As 6 lies in the I quadrant]

It can be written,
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3n )

S=l+i=rcos@+irsin@ = J_L()s +/J_xln—

This is the required polar form.

Q5:

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

Answer :
a€" 18€" |
Let rcos 6 = 4€“1 and rsin 6 = &€*1
On squaring and adding, we obtain
rcos’ @+r?sin’ @ =(-1) +(-1)

= r* (cos: @ +sin” 9) =1+1

=r=42 [Conventionally, r > 0]

'.\ECOSB:—] and \Esin9=—

| . |
DcosH——ﬁ and smf)——ﬁ

SP= —(n—%): —{—; [As & lies in the III quadranl]
—3n —3n
S=l—i=rcosf+irsint = \/_cns +nf—sm "-J_ cosT+:sm—

This is the
required polar form.

Q6 :

Convert the given complex number in polar form: -3

Answer :
&€"3

Let rcos 6=48€“3and rsin 6 =0
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On squaring and adding, we obtain

r’cos’ @+r’sin’ @ = (—3)1

= r’ (.cusz 6 +sin’ 9‘) =

= =9

=r=y9=3 [Conventionally. r > 0]

s.3cos@ = -3 and 3sin@ =0

= cosf =—1and sin@ =10

SO=n

~.=3=rcos@+irsin@=3cost +Bsinm =3 (cos +isinm )

This is the required polar form.

Q7:

Convert the given complex number in polar form: "‘E +i

Answer :

\EH
Let rcos 9=“'/E

On squaring and adding, we obtain

ricos’ @+risin’ @ =[v’§)‘ +1°

and rsin 6 =1

=r (cusl @ +sin” 6') =3+1
=r’=4
=r=4=2 [Conventionally, r > 0]

s2cosf = \E and 2sind =1

3
= cosf =— and sintﬁ?=l
2 2
.'.{)=% [As @ lies in the I quadrant|
.‘.ﬁ+i=rcos(9+irsin8=Zcos£+i2sm£=Z[L‘oszwsingj
6 6 L 6 6

This is the required polar form.
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Q8 :

Convert the given complex number in polar form: i

Answer :

i

Let rcos6 =0 and rsin 6 =1

On squaring and adding, we obtain
ricos’@+r'sin’8=0" +1°

— o (CDS: A +sin’ 9) =

=ri=1
=r=vl=1 [Cunvenliunally. r> 0]
socos@ =0and sinf =1
nO==
e

; oo T .. W
Si=rcos@+irsinf = cos +isin -

This is the required polar form.

Exercise 5.3 : Solutions of Questions on Page Number : 109 Q1 :

Solve the equation x2+3 =0

Answer :
The given quadratic equation is X2 + 3 =0
On comparing the given equation with ax2 + bx + ¢ = 0, we obtain a

=1,b=0,andc=3

Therefore, the discriminant of the given equation is
D=pa€" 4ac=0228€"4x1x3=23€"12

Therefore, the required solutions are




\
Eduinput
www.eduinput.com

—b+VD _ #J-12 #4124 [V =i]

2a 2x1 2
+24/3i
= =13
P

Q2:

Solve the equation 2x2 + x+1=0

Answer :
The given quadratic equationis 2x + x+ 1 =0
On comparing the given equation with ax2 + bx + ¢ = 0, we obtain

a=2,b=1,andc=1

Therefore, the discriminant of the given equation is
D=pa€" 4ac=128€"4x2x1=14a€"8=5€7
Therefore, the required solutions are

~b+D _-12V=T _-12V7i -—‘,_—Izl_]

2a 2x2 4 -

Q3:

Solve the equation x2 +3x+9=0

Answer :

The given quadratic equation is X2+ 3x+ 9 =0
On comparing the given equation with ax2 + bx + ¢ = 0, we obtain a

=1,b=3,andc=9

Therefore, the discriminant of the given equation is
D=ba€" 4ac=328€"4x1x9=05€" 36 =4a€"27

Therefore, the required solutions are
~b+ND  -3+4-27  3+3J-3 -3+3
2 21) 2

L[]

-2

Q4:
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Solve the equation -x2+ x-2=0

Answer :
The given quadratic equation is 8€“x2 + x 8€“2 =0
On comparing the given equation with ax?2 + bx + ¢ = 0, we obtain a

=48€1, b=1,and c= 8€2

Therefore, the discriminant of the given equation is
D=pa€" 4dac=128€"4 x (4€"1) x (4€"2)=14€" 8 =4€7
Therefore, the required solutions are

—b+D  —1+"T  —124/7i

2a Zx(ul) -2

Q5:

Solve the equation x2 +3x+5=0

Answer :
The given quadratic equationis X + 3x+5=0
On comparing the given equation with axt + bx + ¢ = 0, we obtain a

=1,b=3,andc=5

Therefore, the discriminant of the given equation is
D=pa€" 4ac=32a€"4 x 1 x5=9 a€" 20 = 4€"11
Therefore, the required solutions are
b:D 3xV-11 3 V1i r— .
= = = -1 = 1':|

2a 2xl]

Q6 :

Solve the equation x2- x+2=0

Answer :
The given quadratic equation is x2 8€“ x+2 =0
On comparing the given equation with ax? + bx + ¢ = 0, we obtain a

=1,b=4€",andc=2
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Therefore, the discriminant of the given equation is

D=tra€" 4ac= (a€1)2a€"4x1x2=138€"8=2a€7
Therefore, the required solutions are

-b£VD _ (-7 _1:7i =M

2a 2x1 2 -

Q7:

Solve the equation V2l +x+42=0

Answer :

The given quadratic equation is V22! +x+42 =0

On comparing the given equation with ax* + bx + ¢ = 0, we obtain
a=\/i,b=1,andc="/E

Therefore, the discriminant of the given equation is

D = I? 36 4ac = 12 3& 4X\/'_3<\)E -1 56" 8 = 467
Therefore, the required solutions are

-b+JD  —1+J=T  -1£7i _J—_Izi]

2a Ixd2 22 L

Q8 :
Solve the equation V3x —V2x+33=0

Answer :
2 _Ia. -
The given quadratic equation is ‘E“ \C" + 3“1{‘_ =0
On comparing the given equation with ax* + bx + ¢ = 0, we obtain

a:"’ri,b:_“"@,andc:=3‘/5

Therefore, the discriminant of the given equation is
B -
(~V2) -4(V3)(3V3) =236 =34
D=b5e“dac="

Therefore, the required solutions are
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bbb _—(-V2):V-34 54 i
2a 2x3 283 [J——I_:}

Q9:

X2 +X+ e 0
Solve the equation \5
Answer :

Z+x+ ! 0
X +X+—F7==
. . . J2
The given quadratic equation -

is
J2x2 +2x +1=0

This equation can also be written as

On comparing this equation with ax* + bx + ¢ = 0, we obtain
a=\/5-,b=\5-,andc=1
- Discriminant (D)=b’-dac=(V2) —4x(V2)x1=2-4\2

Therefore, the required solutions are

_b+J_ _Vaia-ad V21,2(1-242)
2x+2 242

-ﬁiﬁ(\lz\ﬁ—l)i
g

Il

-]

Q10:

Solve the equation \E

Answer :
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The given quadratic equation ” X
is X 4+—+1=0

V2
V2x +x442=0

On comparing this equation with ax + bx + ¢ = 0, we obtain

a=\6,b=1,andc=\5
- Discriminant (D) =5 —4ac =1 -4x2xy2 =1-8=-7

This equation can also be written as

Exercise Miscellaneous : Solutions of Questions on Page Number : 112
Qi :
Therefore, the required solutions are

b+JD  —1+J=T  —1£7i _J——I—']
20 22 22 Ly

Evaluate:

Answer :
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=[-1-i

(=1 [1+i]

—[1" +i°+3-1 -.f(l+.'"):|
=—[147" +3i+3i* |
==[1-i+3i-3]
=—[-2+2i]

Q2:

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

Re (z:izz) =Re zi Re z:-Im z, Im 2,

Answer :
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Letz, = x, +iy, and z, = x, +1iy,

sz = i) (x, +iv,)
=x (X, +iy, )+ (%, +i,)

. . 2
= XX, +ix,y, +iyx, +i’y,y,

L)

1l

[
L

= 2% + D +iYX =0 Vs [i
=(xx, = yn) +i(xy +yx,)

= Re(z,2,)=xx, -7,

= Re(z,z,)=Rez,Rez, -Imz Imz,

Hence, proved.

Q3:

( | 2 ]( 3—- 4;‘]
Reduce 1-4 1+i S+i to the standard form.

Answer :

[ | 2 [3—4;'_ (1+i)-2(1-4i) [ 3-4i

I—4i—l+i] 5+i]_ (1-4)(1+i) [5+i]
I+i=2+8i ||3-4i| [—-1+9i || 3-4i

[I+i—4i—4f][ 5+i }{ 5-3i }[ 54i ]

| -3+4i+27i-36i | 33+431i _ 33+3li

_[ 25+5i—15i - 3i° ]_28—Iﬁi_2(l4—5§)

Il

_(33+31) (14+5i)
S 2(14-5i) (14+50)
_ 462+165i +434i +1551° 307 +599i

2[4y -si | 2(196-257)
_307+599i _307+599i 307 599
2(221) 442 42 4a

Thus 1s the required standard form.

]:On multiplying numerator and denominator by (14 + 5:'}]

Q4:
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a-ib 5 952 248
(.‘(_"l'y_) Z:l‘:d!-

If xa€“jy= V¢~ id prove that

Answer :

a—ib
c—id

X—Iy=

= Ja - ?b x <2 ',d [On multiplying numerator and deno minator by (c+ id)]
c—id c+id

=J(3C+bd)+i(ad—bc)

c;‘ +d1
o (x—-iy) = (ac+bd!+i(?d— be)
¢ +d°

o 5 ‘ac+bd)+i(ad - be

:»x'—y‘—ley=( - ) l(\ k)
¢ +d°
On comparing real and imaginary parts, we obtain
coyaBtH L weke
¢ +d° ¢ +d°

(.\'3 +y:): =(x’ —y“): +4x7y*
(5L g
a’c’ +b’d” +2achd +a’d” +b’c” —2adbe
(c* +d:):
~a’c’ +b'd’ +a’d” + b’
A (c2 +d:)2
al(c: +d3)+b:(c:+d:)
(c: +d3):
(c: +d2)(al +b7)
(c* +d2):
_a +b’

¢’ +d’
Hence, proved.
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Q5:
Convert the following in the polar form:

1+7"1 1+3i

y (20 12

(i

Answer :

1+ 7i

- —

(i) Here, (2-i)

1+ 7§ 1+7i 1+7i

C(2-i) 4+ -4i 4-1-4i

147 3+4i 3+4i+21i+28i°

T34 3+4i 344
344i+21i-28 _-25+25i
T R =
=1+

Letrcos g = 361 and rsing=1

On squaring and adding, we obtain

rr(cos?0+sin2f) =1+ 1

= ? (c0s? 0 +sin20) =2

=>r=2 [cos? 6 + sin? 6 =1]
=r=v2 [Conventionally, r > 0]
sA2cos@=—1and V2sin@ =1

-1 . 1
30‘059:3 and smf)—ﬁ

E n-§=3T“ [As 6 lies in Il quadrant]

Z=rcosg+irsing
3n .= . 3n " 3m .. 3n
=x}2cos—+1\/?.sm—=\.f.?[cos—ﬂsm—]
4 4 4 4

This is the required polar form.
1+3i

(i) Here, 1-2i
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1+3i 1+2i
— =
1-2f 142
_142i43i-6
1+4
_=5+3i _
5

Let rcos @=3a€“1 and rsin6=10On

-1+

squaring and adding, we obtain
rr(cos2O+sin2f) =1+ 1
=r* (C0s?2 0 + sin2 6) = 2
=r=2 [cos? 6 +sin2 6 = 1]
=r=42 [Conventionally, r > 0]

\/Ec050= —1 and \Esin() =]

V2
CES = % = 371[ [As @ lies in Il quadrant |

= cosf = and sind =

=

WZ=rcos@+irsinf

; ! 3 s
=\Ecos%n+iﬁsm37n=ﬁ(cos?ﬁsm rr]

This is the required polar form.

Q6 :

o)
3x° ~—4_r+%=0

Solve the equation 4

Answer :

5
3x* —4x+ 2 =0

The given quadratic equation ~

is -
9x°=12x+20=0

This equation can also be written as

On comparing this equation with ax? + bx + ¢ = 0, we obtain a

=9,b=4€"2,and c=20
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Therefore, the discriminant of the given equation is

D =b?a€" 4ac= (8€“12)28€“ 4 x 9 x 20 = 144 &€" 720 = 4€"576 Therefore, the required solutions are

-b+D _—(-12)£V-576 _12+/576i [J-_lm']

2a 2x9 18
_12+24i  6(2+4i) 214 2,4,
18 18 3 3 3
Q7:
x*=2x+==0
Solve the equation 2
Answer :
2 3
X =2x+==10
The given quadratic equation 2
is 5
2x —-4x+3=0

This equation can also be written as
On comparing this equation with ax? + bx + ¢ = 0, we obtain a

=2,b=4€4,and c=3
Therefore, the discriminant of the given equation is

D=rtra€" 4ac= (&€"4)2 4€" 4 x 2 x 3 = 16 4€" 24 = 4€"8

Therefore, the required solutions are

—bVD _—(-4):V-8 4422 [\
4

2a In2 L
_Zi\Ei_ V2.
—T—l:Tf

- L

Q8 :

Solve the equation 27x2-10x+1 =0

Answer :
The given quadratic equation is 27x2 4€“ 10x + 1 =0 On
comparing the given equation with ax® + bx + ¢ = 0, we obtain a =

27, b=4€"0,and c=1
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Therefore, the discriminant of the given equation is

D= b2 a€" 4ac= (3€"10)24€" 4 x 27 x 1 =100 &4€" 108 = 4€"8
Therefore, the required solutions are

~b+D _ —(-10)£y-8 10242/

-1

2a  2x27 54
s£2i_5 2
27 27 27

Q9 :

Solve the equation 21x2-28x+10=0

Answer :

The given quadratic equation is 21x2 4€“ 28x+ 10 =0 On
comparing the given equation with ax? + bx + ¢ = 0, we obtain a

=21,b=2a€"28,and c=10

Therefore, the discriminant of the given equation is
D= b2 a€" 4ac = (a€°28)2 4€" 4 x 21 x 10 = 784 &€" 840 = 4€"56

Therefore, the required solutions are

—b+JD —(-28)£v-56 28+/56i

2a 2%x21 - 42
_28+2V140 78 2414 _2+»J"
42 4'> 42 37 21
Q10:
z, +2, +1
z =2=1 2. =1+1 Z,~2Z,+i
i & 1, Z, =1+1 fing 19~ %2

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

Nz +2z,+1 (2—i)+(l+i)+l|
Nz -z, +1] |(2-i)-(1+i)+1]
e |e
C2=2i] 2(1-)|
B ><|+i|=|2(|+1)|
=i 1+i] | 1P=i*|
_2(1+i) o
|1+ [#=-1]
2(1+i)
= 4

=[l+i|=VE +1P =2

- |z +z, +1] .
I'hus, the value of |———— is \/5
Z, ~Z,+]
Qi :
|
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=2=i, z,=1+i

) 5|+5:+||=|(2‘f)+(|+")+||
z, -z, +l| |(2—:‘)—(I+i)+|‘

A

=1+ =VE+P =2

z,+z,+1

is V2.

Thus, the value of

2, —2, +1

Q12:

[x+i)3 (X3+l):

2:lc+l)2

Ifa+ib= 2X" +1  prove that &+ b2 = (

Answer :

il L

5
X +it+2xi
T 2% +]
CxT-1+i2x

2x” +1

| ( 2x ]
- al +| "
2x° +1 2x° +1

On comparing real and imaginary parts, we obtain




\.
Eduinput

www.eduinput.com
x? -1 2x
a=— and b=—
2x° +1 2x° +1

o m f =11 2x Y
sa +b = - + .
2x°+1 2x° +1

_ x+1-2x2 +4x°
(2x+1)’
_ x* +1+2x2
(2x +1)
{x3+l):
(2x3+l)2
(x3 +I'):

—

{2x3+|)

~

na+b'=

Hence, proved.

Q13:
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Answer :

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

0 4% =(2-i)(-2+i)=-4+2i+2i-i’ =-4+4i-(-1)=-3+4i

Z =2+i

. zZ, —3+4i

Z 2+1

On multiplying numerator and denominator by (2 4€* /), we obtain

zz, (=3+4i)(2-i) —6+3i+8i—4i’

—6+11i-4(-1)
Z,  (2+i)(2-i)  22+1F 24P
_Z2+li =2 11

5 55

On comparing real parts, we obtain

Re[ i J S
Z, 5

. [ [

2-i)(2+i) (2)3+(|f

1
5
(i

On comparing imaginary parts, we obtain
1
Im — = 0
ZIZI
Qi4:

1+ 2i
Find the modulus and argument of the complex nhumber 1-3i
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Answer :
_1+2i

Let 1-3i , then

=

1+2i 1430 1+3i+2i+6i°  1+5i+6(-1)
1-3i 1+43i 1243 1+9

-5+5 -§ & -1 1,
10 10 10 2 2
Letz=rcos@+irsiné
. -1 . I
1.e.,reosd= = and rsiné = =

On squaring and adding, we obtain

rl(cus!9+5iﬂ13)=[—?l)3 +(:]_’-)

—

-

|

=ri=—t—=—

4 4 2

I 3 . .
=r= 5 [Conventionally. » > 0]
.'.Lcnsf?:_—] and L5int‘5’=l

2 2 2 2
= cosd :_T; and sinﬁ:%
T 3 .

o ?[—E ZT [As & lies in the 11 quadranl]

| in

4

T and
Therefore, the modulus and argument of the given complex number are 2

Q15:

Find the real numbers x and y if (x - iy) (3 + 5i) is the conjugate of -6 - 24i.

respectively.
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z=3x+5xi=3yi—5yi’ =3x+5xi=3yi+5y =(3x+5y)+i(5x-3y)

ST =(3x+5y)-i(5x-3y)

ltis given that, = = —0—24i

Equating real and imaginary parts, we obtain
Ix+5y=-6 . (1)
5x-3y=24 .. (1)

Multiplying equation (i) by 3 and equation (ii) by 5 and then adding them, we obtain
9x+15y=—18
25x-15y =120

34x =102
X = % =3
Putting the value of x in equation (i), we obtain
3(3)+5y=-6
= Sy=—6-9=-15
= y=-3

Thus, the values of xand y are 3 and 4€“3 respectively.

Q16 :

1+i 1-i

Find the modulus of 1—{ 1+1i

Answer :
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L+i 1-i (1+i) —(1-i)
=i 1+i  (1-i)(1+0)
1+ 42i-1- 42
1*+1°
4
=2 =2
2
Lti 1] o7 =2
=i 1+i
Qi17:

U v > 2
—+—= 4(.\" —y‘)
If (x + iy)® = u + iv, then show that * V'

Answer :

(x+iy) =u+iv

3 . )3 . . .
=>x +(iy) +3-x-iy(x+iy)=u+iv
=x +y +3x°yi+3x' i =u+iv
=x' -iy +3x°yi-3x" =u+iv

= (x" -3x7° )+ i(3x’_\~' -y ) =u+iv

On equating real and imaginary parts, we obtain

Hence, proved.

3 2 2 3
u=x -3x°,v=3x"y—y

u v x'-3n° 3xty-)°
L=t — = A
X y % v
Y( ‘t‘l -] ’J }!(JI’ = 1', )
= +
X V
=x* =3y +3x* - y*
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Q18:

p-a ‘
If a and AZA? are different complex numbers with |‘B| =1, then find I-ap .

Answer :

Leta=a+iband AzZAz= x+ iy

It is given that, lBl B

XY =1

:>x3+y3=l o (1)
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|ﬁ—(1 | _| (\+l})—(ﬂ+|h‘) |
H-ap| [1-(a—ib)(x+iy)|

(x-a)+i(y-b) |
1—(ax +aiy —ibx + b}-‘]‘
= [x—3)+i(}-‘—b) |
(1—ax—by)+i(bx—ay)|
=% |[\_d)+](}_h)| |i
’('_"““b}"}+i[bx_ﬂ}—)|
J(x-a)' +(y-b)
T T—

JX*+a? —2ax +y* +b? — 2by

JI +a’x’ +b’y’ - 2ax + 2abxy - 2by + b’x* +a’y’ - 2abxy

\/(X" +y3)+ a’® +b* - 2ax - 2by

) JI +a“(.\': +;~':)+ bl(yl +.\'1)—2‘¢\'—2b}'

1+a’ +b? —2ax - 2by _
i ://1+33 +b* —2ax - 7b.v [Using (1)]
=1

p—a
1-ap

Q19:

1—i]" =2
Find the number of non-zero integral solutions of the equation| | .

Answer :




= Jf) = 2*
=22 =2

X
= —=X

2
= x=2x
= 2x-x=0
= x=(

Thus, 0 is the only integral solution of the given equation. Therefore, the number of non-zero integral solutions of the
given equation is 0.
Q20 :

If (a + ib) (c + id) (e + if) (g + ih) = A + iB, then show that

(a2 + b?) (2 + o) (e2+ ) (2 + h?) = A2 + B2,
Answer :
(a+ib)(c+id)(e+if )(g+ih)=A+iB

\a+ib)(c+id)(e+if )(g+ih)|=|A+iB|
= ‘(aﬂ'h)‘x (c+id)|x|(e +if) xl(gﬂlz)‘ =|A +iB| D:,::|= z)|

=Ja’+b* x \l'r(?: +d?* % \/e: +_f: X \fgl +h = \/A: + B’

On squaring both sides, we obtain

(& + b?) (2 + P) (e + P) (¢? + ?) = A2 + B2 Hence,
proved.

Q21 :

1+i
If =i , then find the least positive integral value of m.

Answer :
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[ﬂ]ﬂ’zl
1—i
(1+i 1+i Y
:’(—_x—_ =
\I_; l+f/

m

/ 2
. (‘|1+_;)1
1" +1°

\

Fea 3 N
1° +i +2i

= —| =1
I\

2

AL

l"'l—l+21'

(3]

-.m =4k, where k is some integer.
Therefore, the least positive integer is 1.

Thus, the least positive integral value of mis 4 (=4 x 1).




