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Class 11 Maths NCERT Solutions 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:

Ny
Express the given complex number in the form a + ib: {51][—§I

Answer :

{5:‘}[_?3#] = —5x§x:’xf
= -3
=-3(-1) [i*=-1]
=3

Q2:

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

Answer :

i o el 2+ =dmd+3
i +i =i + i

() i+ (i) P

=1xi+1x(-i) [.\”:]. .r"::—r']
=i+(—i)

=0

Q3:

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

Answer :



Q4

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

Answer :

HT+iT)+i(T+iT)=21421i+Ti+7i
=21428i+7x(-1) [ ==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-Ti

Q6 :

I .2 i)
Express the given complex number in the form a +ib: (§+ Fg]—[4+ FEJ



Answer

Q7 :

3



Q8:
Express the given complex number in the form a +ib: (1 -i)*

Answer :

(-0 =[(-1]
[ er 2]

=[1-1-2i]

Q9:

3
..
Express the given complex number in the form a +ib: (54'3!

Answer :
(l+3f]i—KLT+{3:’)3+3[l\{3£}(l+3ij
3 [3/ 3J \3
_1 +2?f-‘+3ff]+3;]
27 3
1 N s .
:2?+2?{—:)+:+9f [: ——:]
:;?—E?Hf—‘} [F:—l]
=[L?_n;]+;[_zv+1)
=
_ 2242 o
27
Q10

3
I,
Express the given complex number in the form a +ib: (—2 —EI



Answer :

(—2—%:‘}3 :(—I}3[2+%i]3

SRR )

=—| 8+ +2i| 242
27 3

i . 24": .3 .
——_E—E+4I+T] [J ——.':I
el
——-E—j+4f—5:| I:.' ——l]
22 107i
) ?}
22 107
327

Q11:

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

Answer :

Letz=4-3i

2 3 2
Then, Z=4+3iand |z[ =4 +(-3) =16+9=25
Therefore, the multiplicative inverse of 4 - 3i is given by

L T 443 4 3
= =—4

o =

— =—+—1
zl 25 25 25

Q12
Find the multiplicative inverse of the complex number “‘E +3i

Answer :

5+3i

Letz=

Then, 7 = /5 - 3i and |2 :[J§f+33:5+9:14



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

i Z _N5-3i_ 5 ki

1414 14

Q13:

Find the multiplicative inverse of the complex number -i

Answer :

Letz=-i
Then,Z =iand [z =1" =1

Therefore, the multiplicative inverse of -i is given by

Ql4:

Express the following expression in the form of a + ib.
(3+145)(3-5)

(V3 21)- (V- i42)




Answer :

(3+f’~4‘r§)[3—fﬁ)
(V3++2i)-(V3-iv2)
3) —(i5)
=ﬁ£j§££1\5{ [[a+b}[a—f}}=ﬂ3—b3]
_9-5/°
22
9-5(-1 1
o =i
C9+5 g
T
14
NG
L
C2Y2(-1)
7i A2
_EXE
72

2

Exercise 5.2 : Solutions of Questions on Page Number : 108

Ql:

Find the modulus and the argument of the complex number #=—]— iﬁ

Answer :
z=—1—iw‘§
Let reosB=—1and rsin® =—\E

On squaring and adding, we obtain



7

{]‘CDSB]E +(r:-:inﬁ}: =(—|]: +[—q‘§)_

= 1‘3(C05:B+Sin: El) =1+3

— =4 [cm"ﬂ+sin"ﬂ:1]
=4 =2 [meentiunall}u r}ﬂ]
o Modulus =2

. 2cosf=—1and 2sinf=—3

-

. |

:>|:L::-5;FJ:_—I and sinf = —

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

Ty —2m
Argument = — [ f—— |=—
3 3
Thus, the modulus and argument of the complex number -1- s.ﬁ i are 2 and — respectively.

Q2:

Find the modulus and the argument of the complex number z = —xﬁ+f

Answer :

z =—~.I'E+f
Let rcos@ =—+3 and rsind =1

On squaring and adding, we obtain
ricos @4 sint @ = [—«.ﬁ)_ +1°
= =3+1=4 [msjﬂ+sinjﬁ‘=l]

= = ﬁ =2 [[:_'um;entinnall}'. ro (I]
S Modulus =2

. 2cosf =—+/3 and 2sinf =1
-3 ‘
::xunst‘?=T and sin@ = —

Ir_5rr

6 6

LO=n- [As @ lies in the 1T quadrant|



sn

Thus, the modulus and argument of the complex number _'“IE tlare2and 6 respectively.

Q3:

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

Answer :

1-i

Letrcos6=1andrsin6=-1

On squaring and adding, we obtain
r? cos” B+ sin® 0 =1 +(—1)’

= (::m;J  +sin’ E") =1+

=5 =2

=r=42 [ Conventionally, r > 0]
~A2cos@=1and V2sing =-1

1 . |
= cost? =—— and sinf =-

V2 2

LO=—= [As @ lies in the IV quadrant

i
S=i=rcos@+irsind = \ECQSL—:]Hﬁsin[—zJ

P 5
\E|:C115L—“]+iﬁill[— 1 ﬂ
4 4) This is the

required polar form.

Q4

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

Answer :
-1+
Letrcos@=-1andrsin6=1

On squaring and adding, we obtain



rcos® B+ sin® 0= (1) +1°
ﬁF!(CUS!E+SiHE H]=I+I

= =2

= r=42 [Conventionally, » > 0]
\Ecc}sﬁ:—l and xEsin!?: |

1 1
= epsfl==—— and sinff=—
V2

V2

3 .
f=n-T=2T [As @ lies in the 1T quadrant
4 4

It can be written,
!
s—l+i=rcosf+irsingd =42 L‘us%ﬂuﬁsin% =2] cus%ﬂsin‘%ﬂ)
! :

This is the required polar form.

Q5:

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

Answer :

A -

Letrcos6=-1andrsin6=-1

On squaring and adding, we obtain

 cos” @+ sin’ @ =(—1) +(-1)

= [cus: A +sin” E} =1+1

=r =2

=r=42 [Conventionally, r > 0]

ﬁcos!?:—l and wﬁsinﬂ =]

I |
= cosl=-— and sinf?=-—
V2 2

.-.3:—[E—E]= —%’T [As 8 lies in the 11l quadrant]



. . -3n . . —3m —3r . -3m
,',—I—f=rcnséﬂ‘ﬂrsmﬁ=«Ec05—+;~.@sm—=ﬁ cos———+isin
4 4 4 This is the
required polar form

Q6 :

Convert the given complex number in polar form: -3

Answer :
-3
Letrcos6=-3andrsin6=0

On squaring and adding, we obtain

r’cos’ @+r'sin’ @ = [—3}j

= (uus]  + sin” Ei') =9

=1 =9

—=r=+9=3 [ Conventionally. r > 0]

s 3cosd = =3 and 3siné =0

= cosd =—1and sind =0

SLl=n

=3 =rcos@+irsin@=3cosn +Bsinm =3 (cosm +isinT )

This is the required polar form.

Q7:

Convert the given complex number in polar form: ﬁ+j

Answer :

J3+i

Letrcos 6=./3 andrsin6=1

On squaring and adding, we obtain



¥

ricost @41 ﬂinlﬁz[wﬁ)j + 1
3+1

= (cus'\ A +sin’ E) =

— i =4

= r=J4=2 [Conventionally. r > 0]

S 2eosi = -.,E and 2sind =1

= cosfl = LE] and sinr:?:%

0 =% [As @ lies in the | quadrant]

3+i=rcos@+irsing= 2cns£+:’25in£z 2 CDSE+fSiI‘I£
(& [ (i) 6

This is the required polar form.

Q8 :

Convert the given complex number in polar form: i

Answer :
i
Letrcos6=0andrsin 6=1
On squaring and adding, we obtain
ricos @+ sin @ =0 +1°
=’ (cus: @ +sin’ !9) =1
= =1
=r=4y1=1 [ Conventionally. r > 0]

Soeosd =0 and sin@d =1

="
2

. o T o.. T
.'.f:rcﬂs€+rr:-:mﬁ':cnsEHmnE

This is the required polar form.



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

Solve the equation x*+ 3 =0

Answer :

The given quadratic equation is 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* - 4ac =
0°-4x1x3=-12

Therefore, the required solutions are

—h+ +J—12 + i
b_ﬁ:_ 12 +J121 [J—_l=f]
2a 2%l 2

B ‘L‘E\Ef =+1.|"§f
—2 +

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=1andc=1

Therefore, the discriminant of the given equation is D = b* - 4ac =
1°-4x2%x1=1-8=-7

Therefore, the required solutions are

“b+\D _ 1357 127 —ﬂ:q

2a 2x2 4 L

Q3:

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

Answer :

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



On comparing the given equation with ax®> + bx + ¢ = 0, we obtain
a=1,b=3,andc=9

Therefore, the discriminant of the given equation isD = b* - 4ac =
3?-4x1x9=9-36=-27

Therefore, the required solutions are

“hD 344227 343053 2343430 [ﬂ_f}

2a 2(1) 22

Q4 :

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
=-1,b=1,andc=-2

Therefore, the discriminant of the given equation is

D=b’-4ac=1°-4x(-1)x(-2)=1-8=-7

Therefore, the required solutions are

—!:+Jﬁ:—|+-J—_?:—1*ﬁ:' 'J_—sz.]

2a Ex(—l] -2 L

Q5:

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

Answer :

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

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

Therefore, the discriminant of the given equation is D = b* 4ac =
3 -4x1x5=9-20=-11

Therefore, the required solutions are



—b+\D 311 3411 V=1]

2a 2] 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=1,b=-1,andc=2

Therefore, the discriminant of the given equation isD = b* - 4ac =
(-1)°-4x1%x2=1-8=-7

Therefore, the required solutions are
—biﬁz—(—l]tﬁzlt:ﬁf .\n"——I:EJ

2a 2= 2 -

Q7 :

Solve the equation ﬁxz +x+ x.n'ri =10

Answer :

The given quadratic equation is ﬁxa +x+ \E =0
On comparing the given equation with ax* + bx + ¢ = 0, we obtain

a:q'ri,bzl,andc=~.5,

Therefore, the discriminant of the given equation is

D=bt-dac=12- dx+2xf2 =1-8=-7
Therefore, the required solutions are

_h+dD 1427 14470 r .
20 2x42 22 VI=i]




Q8:
Solve the equation /33> —/2x+3/3 =0

Answer :

The given quadratic equation is xﬁ.r: —ﬁ.r + 3u'(§ =)

On comparing the given equation with ax* + bx + ¢ = 0, we obtain

a:ﬁ,bz—ﬁ,andc: 3~.,"§

Therefore, the discriminant of the given equation is

4
D = b - 4ac = {_JE] _4[\5)(3\5] —2-36=-34
Therefore, the required solutions are

bedD (2)EN3E g
2a 2xy3 23

-1

Q9:

Solve the equation %* + % +L =10

J2

Answer :

, 1
The given quadratic equation is X~ + X% +—— =1}

V2
This equation can also be written as ﬁxf + ﬁx +1=0

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

a= ,‘E,b:q@ ,andc=1
*. Discriminant (D)= h3—4ac=(ﬁ]l—4x{ﬁ)x1= 2-442

Therefore, the required solutions are



biyD Bxa-az V2E\2(1-242)
2a 2x42 - 232

—ﬁiﬁ(xﬁzﬁ—l)i
22

—It(w‘?ﬁ—l]i

2

-]

Q10:

X
Solve the equation y° +——=+1=1()

V2

Answer :

, X
The given quadratic equation is X~ +E+ 1=0

2 _
This equation can also be written as ﬁx Ta+ "'E =0

On comparing this equation with ax* + bx + ¢ = 0, we obtain
az\E,bzl,andc:“"E

- Discriminant (D) =b" —4ac =1° —4x\2x2 =1-8=-7
Therefore, the required solutions are

b+yD —1+dT 127 |
2 2z 22 [V1=1]

Exercise Miscellaneous : Solutions of Questions on Page Number : 112
Q1l:

257
Evaluate: lf'"+(l] ]
i



Answer :

) _H:_.:]

=[-1-1]

(<) [t+d]

:—[1" +i +3:1 -r'[l+r')]
=—[1+r"1= +3;‘+3F]
=—[1-i+3i-3]

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

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



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

sozz = i ) (x, +ivy)

x (e +ivy )+ iy, (v, +ivy )

. . 2
XXy F XV, DX, WY,

-“l-ul
Il
|
L

= XX, Hix )y, Fhx, - v, [
= {xl:"'z =W ) +i (-‘fl}’z + .Vr":}

= Re{zlza} =X, =V,

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

Hence, proved.

Q3:

Reduce ( I — 2 3_4IJ to the standard form.
-4 1400\ 5+1§

Answer :

| 2\ (3-4i | (1+0)=-2(1-4i) |[3-4i
(I—4f_l+f][5+f]_[ (1-4i)(1+7) :|[5+:']
| THi=2480 || 34| | 1490 || 34
_[l+£—4i—4f3}[ 5+i }[ 5-3i }[ S+i ]
| =344i427i-36/" | 334310 33431i
_[ 25+ 5i—15i = 3" }_EE—IDE_E{H—S:'}

334301 14+ 5i
= (33+ :_} % ( ;} [Dn multiplying numerator and denominator by {14 + :'u'}]
2(14-51) (14+5i)

462 +165i +434i +155° 307 +599i
2y =(siy | 2(196-2577)

_ 307435991 307+5991 307 N 300y

Co2(221) 442 442 442

This 15 the required standard form.




Q4.

Ifx-iy = a-ib

prove that (f +}f3)1 —

c=1d

= a_:_lb £t I_d [Dn multiplying numerator and deno min ator by {-:+id]]
c—id c+id

_J{ac+hd]+i[ad—bc]

- ¢ +d’
1_‘{}:_“‘]3 _ [ac+bd]1+1[;ad— be)

o +d
=X -y’ =2ixy = (pe+ M1+I{?d_bC}
¢ +d”

On comparing real and imaginary parts, we obtain
ioyroderbd o, oadobe (1)
¢ +d° ¢ +d°

(Ew)EmE] 0]

_ a’c’ +b’d” +2achd +a’d” +b'c” —2adbe
(c:+d2]:

~a‘ct+b’d* +a’d + b’

 (ed)

a*(c* +d7)+b* (7 +d7)

) (c3+d:):

_(c"+d3)(a"+h:)

) {c2+d3):

Cat+b’
¢ +d°
Hence, proved.




Q5:

Convert the following in the polar form:

178 1430
0) ) ‘
{3_5}' 1—2§
Answer :
(i) Here, = = ]+?i1
(2-1)
1+7  1+7i  1+7i

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

_ 1470 3+4i 34+4i+21i+287"

C3-4i 344i 3% 44
C3+4i+21i-28  -25+25i
34425
=—1+i

Letrcos@=-1andrsinf=1
On squaring and adding, we obtain
r’(cos’6+sin”6)=1+1

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

— =2 [Conventionally, r > 0]
A2cos@=—1and J2sind =1

) ]
= cosf =— and sinfl =—
J2 J2

O=x —%: 37“ [As  lies in Il quadrant]

~zZ=rcos@+irsinf
am . AT am . 3m
:N'ECGST+I‘\ESLI'IT:\'{E[CDS?+JSIHTJ

This is the required polar form.
1+ 3i
1-2i

(i) Here, z =



C1+3i 1+2i
T1-2i 1+2i
_1+2i43i-6
T 144

_—5+5f’

=—1+i

Letrcos6=-1andrsinf6=1
On squaring and adding, we obtain

r’(cos’6+sin”0)=1+1
=r° (cos® 6 + sin* 6) =2

=>r=2 [cos® 6 +sin® 6 = 1]
— =42 [Conventionally, r > 0]
~A2cos@=—1and V2sin@ =1
-1 . ]
= cost =— and sinfl = —
J2 V2
nG=m —%: %" [As 8 lies in 1l quadrant]

~Z=rcos@+irsinf

3 . 3 . 3
=¢Ecas?+fﬁsm‘%ﬂ= mﬁ(cosfﬂsm ;J

This is the required polar form.

Q6:

. 20
Solve the equation 3x~ —4x + 3 =10

Answer :

3 20
The given quadratic equation is 3x~ — 4x + ? =0
This equation can also be written as Ox" —12x+20=0
On comparing this equation with ax® + bx + ¢ = 0, we obtain
a=9,b=-12,andc=20
Therefore, the discriminant of the given equation is

D = b?-dac = (-12)*- 4 x 9 x 20 = 144 - 720 = - 576



Therefore, the required solutions are

-b+D _—(-12)£4J-576 124576

2a 2x9 18
124240 6(2441) 2441 2,4,
18 18 333

Q7 :

Solve the equation 3~ — Q_JH.E =1

Answer :

: . o 3
The given quadratic equation is y* — 2y +— = ()

This equation can also be written as

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

a=2,b=-4,andc=3

Therefore, the discriminant of the given equation is

D=b?-dac=(-4)*-4x2x3=16-24=-8

Therefore, the required solutions are

—b+D _—(4) V-8 4122

2a 2w 4
_2x42i_ V2
T T

Q8:

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

Answer :

2x" —4x+3=0

-1

[T=i]

The given quadratic equation is 27x* -10x + 1 = 00n comparing the

given equation with ax* + bx + ¢ = 0, we obtain

a=27,b=-10,andc=1

Therefore, the discriminant of the given equation is

D=Db’-4ac=(-10)’-4x27 x1=100-108 =-8



Therefore, the required solutions are

-b+JD _-(-10)+J-8 10£242;

2a 227 54
_5+2i 5 2.
- 27 271 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=-28,andc=10

Therefore, the discriminant of the given equation is

D =b*-4ac = (-28)* -4 x 21 x 10 = 784 -840 = - 56

Therefore, the required solutions are

—b+D _ —(-28)+v-56 28561

2a 2421 42
284214028 214, 2 V4
42 42 42 321
Q10:
z|+13+1

If z, =21, z, =1+1i, find

£ =, +1



Answer :

7, =2-i, 7z, =1+i

_ z|+z:+l|={2—i]+[l+i]+1|
Nz, =z, +1] [(2-1)=(1+i)+1]
NN
2-21) 2(1-0),

12 x1+i|=|li£|+£}|
=i 1+if | P =i

1+1
2(1+i)

i =VE+ 1P =2

+2, +1] .
Thus. the value of |2 is 2.
z,—2z,+1
Q11:
z +2z,+1

if 2, =2=14, z, =1+1, find

2(1+i) [il

=_]]

z, =z, +1




Answer

) =2-i, 2, =1+i
:|+:2+||_|{2—f}+{l+f]+l|
-z +1| [(2-i)=(1+i)+1]

4] e |
2-2i] [2(1-4)|

2K1+4J2y+w
l—i 1+i] | 1P=/

srr
2(1+#)

=[l+i=vE+P =2

z+z, +1].
Thus, the value of '—I is 2.
;I_:Z+
Q12:
iV X +1)
Ifa+ib={xfl] , prove that a> + b* = Q
2% +1 (2x+1)
Answer :
asib= X
2x7+1
XTI+ 2x
2% +1
X -1+i2x
%7 +1

x* =1 [ 2x ]
— = .|_| *u
2y +1 2x +1

On comparing real and imaginary parts, we obtain



- and b= 21:{
257 +1

1 2 X =1 : [ 2% ]
sa+b = . + .
2x7+1 2% +1

_ xPH1-2x 4t
(2x+1)
_ a2y’
(2x +1)
(1)

2

(2x7+1)
(;';3+I]3

sa+bh’ = .
(27 +1)

Hence, proved.

Q13:

Let ZI :2—'ilI Z: :—2+i_ . Find

3, o)
0) a7 i 44

Answer :

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

0 4% =(2-i)(-2+i)=—4+2i+2i-i" =-4+4i—(-1)=-3+4i
Z =2+i
_ﬁ=—3+4i
7 2+i

On multiplying numerator and denominator by (2 - i), we obtain
zz, (3+4i)(2-i) —6+3i+8i-4i° -6+11i-4(-1)
zZ,  (2+i)(2-i) 2+ 2%+ 1

1
-2 11,
- T
5

_ 2411
q



On comparing real parts, we obtain

Z 5

1 1 1 1

7 (2-)(2+) (@2 +(1)

On comparing imaginary parts, we obtain

3
1
IITI{—_J :ﬂ
44

z
(ii)

Ql4:
) 1+ 2§
Find the modulus and argument of the complex number
1-3i
Answer :
1+ 2i
Let =z = , then

- 1420 1430 14+3i+2i+6i°  1+5i+6(-1)
13 1+3i I° +3 1+9
_5+5i =5 5i -l

___+l;‘
10 1 1w 2 2
Letz=rcos@+irsiné

lLe.. rcos&?z_—l and rs.-im?:l
2 2

On squaring and adding, we obtain

r [cusz 8 +sin” §)=[_Tl] +[%J
|

—+

4

I

o
[

p)
= =

NG [Conventionally, r > 0]

=



| -1 1 ]
S —=cosf =— and —=sinf =—
N2 2 W2 2

= cos&:_—] and sin&‘:L

V2 V2

.
T 3m
Ll =n—-—=

iy [As @ lies in the Il quadrant |

in
Therefore, the modulus and argument of the given complex number are Nu"_ and ? respectively.
2

Q15:

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

Answer :

Let z =(x—iv)(3+5i)

z=3x4+5xi 3w =5y’ =3x+5xi-3yi+ 5y = (3x+5y)+i(5x=3y)
LT=(3x+5y)-i(5x-3y)

Itis giventhat, = — _g{ _ 24

S(Bx+5y)—i(5x-3y)=—6-24i

Equating real and imaginary parts, we obtain

ix+5y=-6 A1)
5x-3y=24 .. (i)
Multiplying equation (i) by 3 and equation (ii) by 5 and then adding them, we obtain
Qx+15y=—18
25x =15y =120
34x =102
SX= % =3
Putting the value of x in equation (i), we obtain
3(3)+5y=-6
—5y=—6-9=-15
=y=-3

Thus, the values of x and y are 3 and - 3 respectively.



Q16:

Find the modulus of Ii_ I;'i
I—i 1+i

Answer :
1+i 1-i  (1+i) —(1-1)
=i 1+i  (1=i)(1+i)

T 210+ 20

3

1°+1°
iy
2
1= =2
=i 1+

Q17:

uov _
If (x +iy)*=u +iv, then show that —%—= ‘1(1’_ —J:_).
x oy

Answer :

.\ .
(x+iv) =u+iv

i , 33 . . P
=x +(iv) +3-x-iv(x+iv)=u+iv
= x iy #3730 =su v
=x -+ i3t =ut+iv

= (x] ~3x” )-I—:'(szy—yj ) =u+iv

On equating real and imaginary parts, we obtain



w=x —3xy’, v=3x"y -y

cu v x =3y’ . 3xty—

x oy x v
I _ - :2 3 1_ 2
x ¥
=x' =31 +3x" -
=41'1—4y:

= 4[.\::’ —.1»'3)

B Vv _ 2_ 2
“_T+_}' 4(x _})

Hence, proved.

Q18:

Pp-a
1—af

If a and B are different complex numbers with ||3| =1, then find

Answer :

Leta=a+iband B =x+iy

It is given that, ||3| =]

Xt +y =1

=x‘+y =1 (1)



[p-a|_ | (x+iy) a+|b}|
|I—{_1[3| | (a—ib) »:+n|

(x—a)+i(y-b) |

1= (ax +aiy —ibx + b}]|

(x—a)+i(y—b) |

{I—ax—by}+i(b:-:—a}-'}|
_lex-a)+i(y-b) [
|{I —ax —by)+i(bx —a}-']l
_Js=a) +(y-b)
\{{I—ax —by) #(bx—ay)’

sz +a’ —2ax+y' +b’ = 2by

JI +a’x* +by? = 2ax + 2abxy = 2by + b*x* +a’y® — 2abxy

B \/(::;3 +f)+ a’ +b* —2ax - 2by
) JI +:;1"’(.‘-:j +;~"’)+ bz(},z + x")—Ea};—lb}'

_ J1+a’ +b* —2ax - 2by
 Ji+a? +b? —2ax - 2by
-1
| B-a
1 -ap

[Using (1)]

=1

Q19:

Find the number of non-zero integral solutions of the equation |[ —j| F = 2.



= JE)T:T
:::21 =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 (a+ib) (c +id) (e +if) (g +ih) = A +iB, then show that

(aZ + b2) (CZ + d?) (eZ + f2) (gZ + hZ) = AZ + BZI

Answer :

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

“a+ib)(c+id)(e+if )(g+ih)|=|A+iB|

= (a+ib)|x|(c+id) x|(e+if ) x|(g +ih)|=|A+iB| [|z22:] =2z ]
=@t + 5 xJe? +d® x et + P x g+ IF = AT+ B

On squaring both sides, we obtain
(aZ + b2) (CZ + dZ) (e2 + fZ) (gZ + hZ) = AZ + BZ

Hence, proved.
Q21:

1+i )
If (]— =1 then find the least positive integral value of m.
-1



Answer :

som =4k, where & is some integer.

Therefore, the least positive integer is 1.

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

Whe

S sure !
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