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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

Q1l:

{5;][——:J
Express the given complex number in the form a + ib:

Answer :
(51)[-_334] =—-5x%x:xl

= -3/

=-3(-1) [#=-1]
Q2:

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

Answer :

24 o4 rifx 24+ sdmd43
FE B A A

Q3:

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

Answer :
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Q4:

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

Answer :

3(7+iT)+i(T+iT)=21421i+7i+ 77"
=21428i +7x(-1) [t ==1]
=14+28i

Q5:

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

Answer :
(1=i)=(=1+i6)=1-i+1-6i
=2-T7i
Q6:
1l .2 o
(—+/—)-(4+I—
Express the given complex number in the form a + ib: 5 5 2
Answer :
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(l+;3]_[4+;§)
5 95
55 2

Q7:

[(l .7} ( |J] ( 4 ]
—ti—=|+| d+i=||=| ==+
Express the given complex number in the form a + ib: 3 3 3 3

Answer :

(33} (5

Q8:

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

Answer :
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Q9:

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

Answer :
(l+3iJj —[1)3 +(3i)’ +3(1](3i)[1+3i)
3 3 3 3
1 O .
==+ 27i" +3i| —+3i
27 3
=—217+27(-i)+i+9i3 [ =-i]
Lo e
=57~ 27i+i=9 [#=-1]
1 .
=(2—7-9)+,(-27+1)
-242
Q10:

3
Express the given complex number in the form a + ib:

Answer :
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I 2
3 27

Q11:

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

Answer :

Let z = 4 4€* 3i
Then, Z =4 + 3iand |z|_ =4 +(-3) =16+9=25

Therefore, the multiplicative inverse of 4 &€" 3i is given by

Q12:

Find the multiplicative inverse of the complex number "E +3i

Answer :

5+3i

Letz=

Then,Z =5 -3 and [ =(V5) +3 =5+9=14
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Q13:

Find the multiplicative inverse of the complex number -i
Answer :

Let z = &€"i

Then,Z=iand |z =1 =1

Therefore, the multiplicative inverse of a€“i is given by

Q14 :

Express the following expression in the form of a + ib.
(3+iV5)(3-i5)

(V3+32i)-(V3-12)

Answer :
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(3+iV5)(3-v5)
(V3 ++2i)-(V3-iv2)

3) —(iv5)
=\/§S\)/§’E\/§1ﬁ' [(a+b)(a—b)=az—b3:|
95
REN;T
9+5 |
Y
14i

T2
14
S 22(-1)
_li 2
22
i
2

Exercise 5.2 : Solutions of Questions on Page Number : 108

Q1:

Find the modulus and the argument of the complex number . 'l""\ﬁ

Answer :

z2=-1-i3
Let reost = =1 and rsinB:-\E

On squaring and adding, we obtain
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(rcosB)’ +(rsin8)’ =(-1)’ +(-s/.‘;)2

=1’ (cos’ O +sin’0)=1+3

=’ =4 [cos’9+sin:9=l]
=r=y4=2 [Conventionally, r> 0]
/. Modulus =2

. 2cosf=-1and Zsin9=-‘/§

:c058=%I and sinB= _J;

Since both the values of sin 6and cos 6 are negative and sinfand cosfare negative in Il quadrant,

Argument = —(n— E) = =l
3 3

=

“j=af3i 3

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

Q2:

Find the modulus and the argument of the complex number = "/5’”

Answer :
z :-\E+:‘
Let reosé = =3 and rsind = |

On squaring and adding, we obtain

+* cos” @+ sin® |'5\'=[—~.J'r§)2 +1°

=l =3+1=4 [ms?msin?ﬂ:l]
=r=vd=2 [Conventionally. r > 0]
o Modulus =2

oo 2eosfl=—3 and 2sind =1
-3 ) 1
:cust?:T and sinf =—

6= n—g : 5?“ [As 6 lies in the 1T quadrant]
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Thus, the modulus and argument of the complex number -‘/5 tlare2and © respectively.

Q3:

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

Answer :

14a€%i

Letrcos 6 = 1 and rsin 6 = 8€“1

On squaring and adding, we obtain

1 cos’ O+ sin® =1 +(-1)°

= (cos’ O+sin’ 0)=1+1

=ri=2

=r=42 [Conventionally, » > 0]

\/.;.cosli =] and \/isin 6=~

| I
= cosf =—= and sinf =-—
/ e

- -

LO=—= [As @ lies in the IV quadrant]

.'.]—:’:rcnsﬁ'ﬂ'rsini?:\Ems(—n}rf Zsin[—n]=\E cnﬂ(—n]ﬂsin[—n]
4 4 4 4 This |
is is the

required polar form.

Q4:

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

Answer :
ag“ 1 +i
Letrcos6=4&€"1andrsin6=1

On squaring and adding, we obtain
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r cos’ O+ sin® @ =(-1)" +1°

= r?(cos® O +sin’® 0) =1+l

=t =2

=r=42 [Conventionally. r > 0]
sA2cos@=~1and V2sin0=1

I |
= cosf =——= and sinf=—
V2 N

wO=n-Z= BT“ [As @ lies in the 11 quadrant]

4

It can be written,

So=li=reos +irsint = Jin:ns}; + i+ 2 5in ‘T = ﬁ[cns ‘T + 51N T]

This is the required polar form.

Q5:

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

Answer :
a4€“ 1 8€" |
Let rcos 6 = 8€“1 and rsin 6 = &€°1
On squaring and adding, we obtain
reos’ @+r7sin® @ =(-1) +(-1)
= {cusz f +sin” E} =1+l
=pi=2
= r=y2 [meentinnally. re {}]
o2 cos@=—1and V2sind =1

= c::-sﬂ:—% and 5inﬂ=—%

B —[n—%]: —%‘ [As @ lies in the 11l quadrant]
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. ~3n . =3m ~3n . -3m
.'.—I-:‘:rcnsf)w‘:-mnﬂ:ﬁcns +NEsm :ﬁ cos + s8N
4 4 4 This is the

required polar form.

Q6 :

Convert the given complex number in polar form: -3

Answer :

a€“3

Letrcos 6 =a€3andrsin 6=0

On squaring and adding, we obtain

rcos’@+rsin’ @ ={—3}1

= (cns‘? & +sin’ H): 9

=r'=9

—=r=J0=3 [Cunventiﬂnally, r> IIZI]
c3cosd =3 and 3sind =0

= cosf =—1and sin@ =0

SLO=n

So—3=prcos@+irsing =3cosn +Bsinm =3 {cnsn +:'5in1r}

This is the required polar form.

Q7:

Convert the given complex number in polar form: "ﬁ +1

Answer :

V3 +i

Letrcos 6 = ‘5 andrsin6=1

On squaring and adding, we obtain
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rcos’ @+ r’ sin39=(\/5) +1°

:>r’(cos"0+sin: 0)=3+l

=r=d=2 [Conventionally, > 0]
2. 2¢c080 =3 and 2sin 6 =1

:>cos(}=-\[—5~ and sinb’=l
2 2
s0= % [As @ lies in the I quadrant]

‘/5+l=rcost9+irsin{9= 2cos-’£+125in-’-‘- =2 cos-’E+lsin L
6 6 6 06

This is the required polar form.

Q8:

Convert the given complex number in polar form: i

Answer :

i

Letrcos6=0andrsin6=1

On squaring and adding, we obtain
ricos’@+risin® @ =07 +1°

= (cos’ A+ sin’ 0)= |

= =]
=r=yl=1 [Conventionally. » > 0]
Socosf =0 and sind =1
0=
2

/ i | T
.‘.l=I'COS()+II‘SII\0=C033+!Sll15

This is the required polar form.

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

Solve the equation x> +3 =0

Answer :

The given quadratic equationis x>+ 3 =0

On comparing the given equation with ax* + bx + ¢ = 0, we obtain
a=1b=0,andc=3

Therefore, the discriminant of the given equation is
D=b*a€"4ac=0*a€" 4 x 1 x 3 =38€"12

Therefore, the required solutions are

—b+\D =12 +J12i [V =]

2a 2x] 2

=ﬂfr=i\r§f

Q2:

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

Answer :
The given quadratic equation is 2x* +x+1=0
On comparing the given equation with ax* + bx + ¢ = 0, we obtain
a=2,b=1,andc=1
Therefore, the discriminant of the given equation is
D=b*a€"4ac=1"a€"4x2x1=14€"8=2a€7
Therefore, the required solutions are
~h+ND  —1+J=T 14470 [J—_l‘f}

2a 2x2 4

Q3:

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

Answer :

The given quadratic equation is x>+ 3x +9 =0
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On comparing the given equation with ax* + bx + ¢ = 0, we obtain
a=1Db=3 andc=9

Therefore, the discriminant of the given equation is
D=b*a&€"4ac =32a€" 4 x 1 x 9 =9 4€" 36 = 4€"27

Therefore, the required solutions are

~b+AD  =3+4/-27  -3+3-3 -3+343i .
= = = |:\|II'—_1=J:|
2a 2(1) 2 2

Q4:

Solve the equation -x>*+x-2=0

Answer :

The given quadratic equation is 8€"x* + x 8€"2 =0

On comparing the given equation with ax* + bx + ¢ = 0, we obtain
a=4a€‘l,b=1,and c=&€"2

Therefore, the discriminant of the given equation is
D=Db*a€"4ac = 1* &€" 4 x (8€"1) x (4€"2) = 1 a€" 8 = a€'7
Therefore, the required solutions are

D —14V=T  -14T7i [V =1)

2¢a 2x(-1) =2

Q5:

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

Answer :

The given quadratic equationis x>+ 3x +5=0

On comparing the given equation with ax?* + bx + ¢ = 0, we obtain
a=1,b=3,andc=5

Therefore, the discriminant of the given equation is

D=Db’8€" 4ac=3"a€" 4 x 1 x5=9 a€" 20 = 4€"11

Therefore, the required solutions are
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~b+ND 31134110 [J—_|=J]

2a 2x1 2

Q6 :

Solve the equation x*-x +2 =0

Answer :
The given quadratic equation is x* &€ x+2 =0
On comparing the given equation with ax* + bx + ¢ = 0, we obtain
a=1b=4&€"1,andc=2
Therefore, the discriminant of the given equation is
D=Db*a€"4ac = (8€"1) &€ 4 x 1 x2=14€"8 = 4€'7
Therefore, the required solutions are
~b+JD  —(-1)EV=T 147 Joi
L (A

2a 2x1 2

Q7:

Solve the equation V22 +x+42=0

Answer :

The given quadratic equation is ‘/5-"- tx+ ‘/5 =0

On comparing the given equation with ax* + bx + ¢ = 0, we obtain
a:ﬁ,bzl,andc: ’-'E

Therefore, the discriminant of the given equation is

D =Db*a€" 4ac = 1° a€" 4x\/§x\/§ =18€“8=4a€7
Therefore, the required solutions are

b+JD  —1£J=T 1247 .
2a 2x2 B 22 [Jj:l]

Q8:
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Solve the equation \Ex: - \I'E‘-' +3'.I'r§ =10

Answer :
The given quadratic equation is \Ex‘ - "E‘T + 3"'6 =0
On comparing the given equation with ax* + bx + ¢ = 0, we obtain

a=“"|r§,b="‘/5,andc=3"'IIlli

Therefore, the discriminant of the given equation is
(~v2) -4(V3)(3v3)=2-36=-34
Therefore, the required solutions are

b+ (—V2):V-34 54 AT -
2¢ 2x3 283 [J-—'_']

D = b? &€ 4ac =

Q9:

x2+x+7p=0
Solve the equation 2

Answer :

X: + X+ T =()
The given quadratic equation is 2
%
This equation can also be written as \Ex W \Ex +1=0

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

a:ﬁ,b:‘-ﬁ,andczl
- Discriminant (D)= b’ ~4ac=(v2) —4x(v2)x1=2-4v2

Therefore, the required solutions are
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btJD Vi y2-adz  ~V2E(2(1-22)
2a 2x+2 - 22

—ﬁisfi(JZﬁ—l)i
22

—Ii(J.’Zsﬁ—l)i

-1

Q10:

-
-

X
X° 4 +1=0
Solve the equation 2

Answer :
" X
X+ T +1=0
The given quadratic equation is 2
This equation can also be written as ‘/5-"' Tx+ ‘/5 =0

On comparing this equation with ax®> + bx + ¢ = 0, we obtain
a:\E,bzl,andc: "'IrE

-, Discriminant (D) =5’ —dac =1 -4x2x2 =1-8=-7
Therefore, the required solutions are

—b+D 1T 12T ,
2@ 22 22 [J__|:1:|

Exercise Miscellaneous : Solutions of Questions on Page Number : 112

]

Evaluate:

Answer :
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= --Hiiz]‘

=[-1-if

=(=1)'[1+i]

= -[I" +i'+3-1-i(1 +i)]
= -[l+i’ +3i+3i:]
=-[1-i+3i-3]
=—[-2+2i]

Q2:
For any two complex numbers z; and z, prove that

Re (z:z:) =Re z:Re z; - Im z: Im z,

Answer :
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Letz, = x, +iy, and z, = x, +iy,
w22y = (0 +1,) (6 +ivy)
=x (% + i, )+ iy, (¥, +i,)
= XX, XY, VX +i Y,
= XX, +iX, Y, + 10X, — Vs I:iz =-— I]
=(xx% - yp) iy, + )
=>Re(z,z,)=xx,-y
= Re(z,z,)=Rez, Rez, ~Imz, Imz,

Hence, proved.

Q3:

( | 2 )(3—4:‘]
Reduce I=4i 1+i S+i to the standard form.

Answer :
[ 12 )[3-4:']_ (1+i)-2(1-4i) [3-4:']
I-4i 1+i)\ 5+i (1-4i)(1+i) | 5+i
_[ I+i—2+8i ][3—4i]_[-l+9i][3-4i]

I +i—4i—4i" || 5+i 5-3i || 5+i
—3+4i+27i-36i° | 33+31i _ 33+3li
25+5i-15i-3i | 28-10i 2(14-5i)

_(33+31i) (14+5i)
2(14-5i) (14+5i)
462+ 165i +434i +155i° 307 +599i
o2y sy | 2(196-257)
_307+599i _307+599 _307 599
2(221) 442 442 442

This 15 the required standard form.

[On multiplying numerator and denominator by (14 + 5/ )]

Q4:
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a-ib N ~)2 ilz'"b2

If x a€“jy = V&~ id prove that

Answer :

a—ib
c—id

= ‘/a - fb i '.d [On multiplying numerator and deno minator by (c+id )]
c—id c+id

=\/(ac+bd)+i(ad—bc)

X—ly =

, -

¢ +d?
i) (ac+ bdl+i(?d— be)
¢ +d°

& A ac+bd)+i1(ad-be

:»x'—y‘—l’lxy=( ) l(‘ )
¢ +d°

On comparing real and imaginary parts, we obtain

2 _ac+bd _ad-hc

(1)

crd YT IS
(x*+y* ) = (x* -y ) +4xy
=(2C:2dJ +(:d+:c] [Using (I)]

a’c’ +b°d* +2achd +a°d” +b’c” —2adbe
) (c’+d‘):
_ a’c’ +b’d* +a’d’ +b’c’

(¢ +d)

az(cl +d:)+b:(c:+d:)
) (c2+d:):

(c2+d:)(a:+b:)

(¢ +d°)

_a+b’

¢’ +d?
Hence, proved.

Q5:
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H?i: 143i

@) (Z_i) | (i) 1-2i

Answer :
_1+7i
(i) Here, (2-i)
1+7i 14+ 7i 1+

T(2-0) 4+ -4 4-1-4i
C1+Ti 3+4i 3+4i+21i+28i°

T34 3+4i 344
344i421i-28  -25+25i
¥4 25
= 1+i

Letrcos6=2a€1andrsinf6=1
On squaring and adding, we obtain
r’(cos’6+sinf)=1+1

= r’(cos* 6 +sin* 6) = 2
>r=2 [cos® 6 +sin® 6 = 1]

= r=42 [Conventionally, r > 0]
s A2cosf=—1and 2sind =1

-1 ) |
=08 =— and siné =—
#E 2

nO=m-2="F [As 6 lies in Il quadrant |

~Z=rcos@+irsinb
3n . o IR A% % IR
=\/—2-COS—I+I\/ESIHT=\[5 COS-I+ISII‘I-:‘-

This is the required polar form.
L 1+3i

(ii) Here, 1-2i
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_ l+3ixl+2i

1-2i 1+2i
_142i+3i-6
T 144

—5+5i
= ==1+i

Letrcos0=4a€1andrsinf6=1
On squaring and adding, we obtain

rr(cos’6+sin?f)=1+1
=1’ (cos’ 6 +sin* 6) = 2

>r=2 [cos? B+ sin? 6 =1]
=r=42 [Conventionally, r > 0]
cA2cosf=—1and V2sin@ =1

-1 . 1
= o8l =— and sind =—
'~.E 2

nO=m-T="r [As @ lies in Il quadrant]

~z=rcosf@+irsin@
:ﬁcns%ﬂﬁsin%:ﬁ(cm%ﬂ'sin%ﬁ]

This is the required polar form.

Q6:
3x° —4.\‘+£ =0
Solve the equation 3

Answer :
2 20

Ix* =4x+—=0

The given quadratic equation is 3

. ' . 2219 -
This equation can also be written as Ix* ~12x+20=0

On comparing this equation with ax®> + bx + ¢ = 0, we obtain
a=9,b=4a€"12,andc=20
Therefore, the discriminant of the given equation is

D = b® &€" 4ac = (4€"12)* &€" 4 x 9 x 20 = 144 a4€" 720 = 4€"576
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Therefore, the required solutions are

—bi\/6=—(-|2)im=l21ﬁi [\/——_|=i]

2a 2x9 18
124240 6(2+4i) 2+4i 2.4,
18 I8 3 A3
Q7:
¥ x4 s =0
2

Solve the equation

Answer :

W 2ras=0
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€4 andc=3

Therefore, the discriminant of the given equation is

D =b*a&€" 4ac = (8€"4)* &€" 4 x 2 x 3= 16 &€" 24 = 4€"8

Therefore, the required solutions are

—biJE=—{—4)iJ—_3=4iE~JEf [J—_I=f}

2a 2x2 4
2442 J2
= —t—
2 2

Q8:

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

Answer :

The given quadratic equation is 27x* &€“ 10x + 1 =0

On comparing the given equation with ax* + bx + ¢ = 0, we obtain
a=27,b=4a€10,andc=1

Therefore, the discriminant of the given equation is

D = b’* &€" 4ac = (4€°10)* &€" 4 x 27 x 1 = 100 &4€" 108 = &4€"8
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Therefore, the required solutions are

—b+JD  ~(-10)£V-8 10+2(2i [V =]

2¢  2x21 54
_Sis/ii_iiﬂ
27 277 27

Q9:

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

Answer :

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

On comparing the given equation with ax* + bx + ¢ = 0, we obtain
a=21,b=24€28,andc=10

Therefore, the discriminant of the given equation is

D = b* &€" 4ac = (4€"28)* a€" 4 x 21 x 10 = 784 &€" 840 = 4€56

Therefore, the required solutions are

—b+JD —(-28)£V-56 28+56i

2a 2x21 42
_28+214i_28 214 2 14
42 47 42 3 2|
Q10:
z, 4+, +1
2 =2mh z =l g |7 -2+

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

Nz +z,+1] |(2=i)+(1+i) +1]

Uz -z 1| |(2-0)=(1+i)+1|

4|
2(1-i)|

2 xl+i|=|2(l+i)|
=i 1+i| [P=i® |

4 [
i

_[2(1+i) g
T+ [F=-1]
2(1+1)

=1+ =VE+P =42

z +z,+1] .
Thus. the value of |——— is V2.
Zi—Z,+1
Q11:
Z+z,+1

2 =2=i 2, = [ z -z, +1
2, 2 Iz, l+l. find | 2 .

If

Answer :
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2, =2=iz;=1+i
.-|+:2+||_|(2-i)+(|+i)+l|
n-z+l| |(2-i)-(1+i)+1|
J a7 & |
2-2i| |2(1-4))|

=|l+i|=\/I:+l2 =2

z,+z,+1

is 2.

Thus, the value of

Q12:

(x+i)’ (x*+1)
fa+ib= 2X° +1  prove thata’+ b? = (2x+1)
Answer :
a+ib=(xf_')

2x° +1

_XT+iT+2xi
T 2%+
X -1+i2x
T2+

=] ( 2x
= > +1 N
2x” +1 2x +1

On comparing real and imaginary parts, we obtain
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x> -1 2x
a= ) = I
2X° + 2x° +1

2 2 X:-l : .?.X :
sa +b = 5 + -
2x°+1 2x° +1

X H1-2x7 +4x°
(2x+1)
xP+142x7

(27 +1)

Hence, proved.

Q13:

Lot L5270 2y ==241
Re{z'_i] |m[L_]

() A a  \AA

Answer :

2, =2=i, 2, ==2+i

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

Z =2+i

On multiplying numerator and denominator by (2 a€* i), we obtain

zz, (3+4i)(2-1) -6+3i+8i-4i' -6+11i-4(-1)

zZ,  (2+i)(2-0) 22+ 2+ 1
2+ =2 11,
= =—+—1
5 5
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On comparing real parts, we obtain

Rc[z'_—z:)=——2
Z, 5

I _ 1 _ 1
a B (2-i)(2+i) (2)+(1)

On comparing imaginary parts, we obtain
|
Im —_— = 0
27

Q14 :

T =

1
5

14 2i

Find the modulus and argument of the complex number 1-3i

Answer :
LI+ 2i

Let 1-3i , then

S MH2i 1430 1431420467 _1+5i+6(-1)
13 143 1° +3° 1+9
—5+5 =5 5 -1 1.

= =—+—=—+_i

1010 10 2 2
Letz=rcosé +irsind

Le. reost = _—1 and rsind :l
2 2

On squaring and adding, we obtain

r (cos:  +sin’ 0):(—_’—1) +(;l’-]

-

-
-

1

=ri=—+

&) —-
19—

4
I ;
=>r= G [Conventionally, r > 0]
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——cosf=— and sinfl =—
J2 2 2
-1 |
:cosg-ﬁ and sme-ﬁ
t9=7t—£=i47-E [As 6 lies in the Il quadrant]

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

Q15:

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

L 2= (x=iy) (345i)

z=3x+5xi—3yi—5yi° =3x+5xi-3yi+ 5y =(3x+5y)+i(5x-3y)
ST =(3x+5y)-i(5x-3y)

It is given that, z=-6-24i

.'.(3x+5y}—:'{5r—3y}= 624

Equating real and imaginary parts, we obtain

3x+5y=-6 - ()
S5x-3v=24 .. (11)
Multiplying equation (i) by 3 and equation (ii) by 5 and then adding them, we obtain

9x+15y=-18
25x-15y=120
34x =102

S E= % =3
Putting the value of x in equation (i), we obtain
3(3)+5y=-6

=>S5y=-6-9=~15

=y=-3

Thus, the values of x and y are 3 and a€“3 respectively.
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Q16:

14+i 1=i

Find the modulus of 1—i 1+i

Answer :

1+i 1-i (14+i) —(1-i)

1=i 1+ (1=i)(1+i)
201 2

1" +1°
LY
2
3 Ll P N S
=i 1+i

Q17:

u v § . 4
—+—=4(x‘ —)")
If (x +iy)® = u +iv, then show that ¥ ¥
Answer :
)3 .
(x+iy) =u+iv
3 o \3 . . .
=>x +(iy) +3-x-iv(x+iv)=u+iv
=x +i'y +3xX°yi+307F =u+iv
=x =i +3x7yi-3x’ =u+iv
— (x" -3x° )+i(3x2y—y")= o+ iv

On equating real and imaginary parts, we obtain
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u=x -3, v=3y-y*

BV x* —3x° 4 3xty—y°
x y x y
x(x2 - 3_}‘2) y(3x2 -y* )

= i+
x y

o

=x’=3y* +3x* -)°
=4x* - 4y*
4(¢-)
g MW R
..x+y 4(x* -y7)

Hence, proved.

Q18:

B-a
1—af

If a and AZA2 are different complex numbers with |B| =1, then find .

Answer :

Leta=a+iband AZAz = x + iy

It is given that, |B| =1

Sty =1

= x4y =1 (i)
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|B—a|=|(x+iy)—(a+ib)|
[1-ap| |1-(a—ib)(x+iy)|
(x—=a)+i(y=b) |
l—(a\+ai)'-ihx+h_\')|
(x-a)+i(y-b) |
(I—-ax—hy)«ri(hx—ny)l
|(x-u)+i(}—h)|
(1-ax—by)+i(bx—ay)|
_ J(x=a) +(y-by
\/(l-a\-b_\')"+(hx-a_\'):

4
Z;

#

z,|

VX +a’ —2ax+y’ + b’ - 2by

J1+2°%° +b°y* = 2ax + 2abxy — 2by + b’x* +a°y* — 2abxy

\[{x" +}r1)+ a’+b*—2ax -2by
JI +£11(.'~:2 + }'2)+ hi(}'z + xz)-Za:\'—lh}f

_fl+a’ +b’—2ax - 2by [Using (1)]
Jl+u3+h:—2ux—2h}'
=1
| B-a
C1-ap

Q19:

RES

i =2

Find the number of non-zero integral solutions of the equation | a

Answer :
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X

=2 =2
X

= ==X
2

= x=2x

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 (@ +ib) (c +id) (e +if) (g +ih) = A +iB, then show that
(a2 + bZ) (CZ + d?) (eZ + fZ) (g? + hZ) = AZ + BZ.

Answer :
(a+ib)(e+id)(e+if* s+u =. -iB
tif, +ih)|= B
e+ "\:x|(g+ih)’=|A+iB| I:|:,:: =|z -':i]
x\/e:+f: x\/g:+h: =JA? +B?
On squaring both sides, we obtain
(az + b2) (CZ + dZ) (ez + fz) (gz + hz) = AZ + BZ
Hence, proved.

Q21 :

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

Answer :
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fZiJ”'
=>|— | =1

=i"=1
~.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).
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