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ERCISE 5.1 PAGE NO: 103

Express each of the complex numbers given in 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[iz=-1]
=3

Hence,

(5i) (-3/5i)) =3 +1i0
2.0+ i

Solution:

i = (i) + (7).
= (1) i+ (-1)e.i
=1Ixi+-1xi
=i—i

=0

Hence,
iP+i®=0+i0
3.0

Solution:

o= 1/ je =1/ o= 1/ (Iox i) = 1/ i= 1/ (i) [F =1, iP = -l and iz = -1]

Now, multiplying the numerator and denominator by i we get

o= 1xi/(-ixi)
=i/1=i
Hence,

i=0+i
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4.3(7 +i7) +i(7 +1i7)

Solution:

NCERT Solutions for Class 11 Maths Chapter 5 —
Complex Numbers and Quadratic Equations

37 +iN)+i(7+i7) =21 +i21 +i7 +i°7

=21+i28-7[i2=-1]
=14+i28

Hence,

3(7+i7)+i(7+i7) =14 +i28
5. (1—i)—(-1+i6)

Solution:
l-i)-(1+i6)=1—-i+1-i6
=2-1i7

Hence,

(L-i)—(-1+i6)=2—i7
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Solution:

33} 3]

:~1~+L+4-+-~[~;‘+i—f
i3 3
:[l+4+i‘!’+;[1+_l_|]
G ) Ls R
e
=—f=
3 3
Hence
(l+fz]+[4+ilJ —(—i
3 : 3 3
8. (1-i)
Solution:
(1 —i)= [ -0
=[1+i2-2i]?

= [1-1 - 2i] [i= -1]
= (-2i)

= 4(1)

=4

Hence, (1— i) = -4 + Oi
9. (1/3 + iy

Solution:
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3 / 3
(31+3; =[% +(3i) +3[%j{3:’}t%+3ij
1 (1
=—+27i +3:'L +3;}
27 3.,
:-I +3?{—:’)+;’+9i: (ﬂ——r]

> |

=[E—:}]+i‘{_2?+1)
_2142

B i |

=g

Hence, (1/3 + 3i)® = -242/27 — 26i
10. (-2 - 1/3i):

Solution:

NCERT Solutions for Class 11 Maths Chapter 5 —
Complex Numbers and Quadratic Equations

d )

=—|8+——+2i| 242

[ )
= I . o Moo, 7
=— 8—3—+4.-+_—] [.- ——r]

.. 3 2] .
——s—§+4x——; [ =—1]
_[22 107
B T -
o2 107

3 327

Hence,

(-2 — 1/3i) = -22/3 — 107/27i

Find the multiplicative inverse of each of the complex numbers given in Exercises 11 to 13.
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11.4-3i

Solution:

Let’s consider z = 4 — 3i
Then,

=4+ 3iand
|zZP=42+(-32=16+9=25

Thus, the multiplicative inverse of 4 — 3i is given by z*

LT 443 4 3

I =—= =—4—I
|z' 25 25 25

12. 5 + 3i

Solution:

Let’s consider z = V5 + 3i
Then, Z = /5 - 3i and |2 =[J§]3 +3=5+9=14

lzp=(5r+3=5+9=14

Thus, the multiplicative inverse of V5 + 3i is given by z*

z_l—i—“g_:’f—ﬁ_i
7 14 144

13.—i

Solution:

Let’s consider z = —i
— . 2 3
Then,Z =i and |z| =1° =1

Thus, the multiplicative inverse of —i is given by z*

14. Express the following expression in the form of a + ib:

NCERT Solutions for Class 11 Maths Chapter 5 —
Complex Numbers and Quadratic Equations
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(3+iv5)(3-i45)
(V3 +21)-(V3-i42)

Solution:

(3+iV5)(3-15)

(G 3)- (V5 —A)
() (i)
CV3e2i- B2

9-5i°

14/
22/

14i
2J2(-1)

=T 2
J2 2
-2

2

Hence,
{3+N’§){3 -:'v"?")

3

NCERT Solutions for Class 11 Maths Chapter 5 —
Complex Numbers and Quadratic Equations

[{{r+h][u—h]:u: —h“_]

[#=-1]

0+ —?\-'rii
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EXERCISE 5.2

Find the modulus and the arguments of each of the complex numbers in Exercises 1 to 2.

1.z=-1-i3

Solution:
Given,
z=—1-i3

Let reos®=—1and rsin@=—3
On squaring and adding, we get

{!.mﬂa]: +(rsin H}: :{—I): +{-\.ff3_):

r*{cos  O+sin’ ) =1+3

i =4 [c053£}+51n35:l]
F=v4 =2 [Cunuenliunalljru r> ﬁ]
Thus, modulus = 2

So, we have

2cosf=—1and 2sinf=—3

i

B ]
costb=— and sinfl=——
2 2

As the values of both sin 8 and cos 8 are negative, 8 lies in 111 Quadrant,

—23
Argument =—| m— E] =T
3 3 5
=21 2
Therefore, the modutus and argument of the complex mumber —| — /3 are 2 and T respectively.
2.2=-\3+i
Solution:
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Given.

z=—3+]

Let rcos® = —/3 and rsind = |
On squaring and adding , we get

r* cos® @+ sin® f5‘={--.l"§): +1°

P =3+l=4 [um-;15'+5in]f?=|]
r=Ad=2 [Conventionally. r > 0]
Thus, modulus =2
So,
2eo8f =—/3 and Zsinf =1

s
—+ 3 ; I
costi=—— and sinf@=—
2 )

r_Sm
6 6
Therefore, the modulus and argument of the complex number ~J3+i are 2 and %1 respectively.

LB=m— [A5 & lies in the [l quadmnl]

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,

11

Let recos 8=1 and rsin 8=-1
(On squaring and adding, we get
p cr:rsjﬁ+rlsinzt‘}=|:+{—l):
F‘_\(CE}HEH+SiI‘J"ﬁ]=|+]

rt=7

r=+2 =Modulus [ Conventionally. r > 0]

So.
JEcust | and ﬁﬁinﬂz -1
cosf = % and sinf# = —%
=@ =—E [As @ lies in the IV quadrant]
So,

f
l=f=rcos@+irsind= v'r_LmL Jﬂﬁsin[—j}
%

Aol 3)oa( )

Hence, this is the required polar form.
4, -1+

Solution:

NCERT Solutions for Class 11 Maths Chapter 5 —
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Given complex number,
-1+

letrcos8=—-1and rsin 8= 1
On squaring and adding, we get
rleos’ B+risin’ @ =(-1) +1°
r"(uusj & +sin” H}= 1+1

-

'|I.'l

r=af [Conventionally. r > 0]
S0

[ o]

~..Ecosf5'= —| and \Esinf:?zl

l ; |
cosfd = = \,E and HHH_TE_
.‘,1‘3=1—E=3—n

[As @ lies in the 1T quadrant]
Hence. it can be written as . .
. 3n . 3
—+i=rcosf+irsing = wﬁmﬁ—-- +Nr§ sin
(  3m . 3m)
= u’El COS— +igin —
\ 4 4
This is the required polar form.
5. -1-i

Solution:

NCERT Solutions for Class 11 Maths Chapter 5 —
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Given complex mumber,

—1—=1i

Let rcos 8=—1and rsin & = -1
On squaring and adding, we get
Fcos’ @41 sin® = (1) +(-1)
7 {l.:us: A +sin” H} =1+1

pE=

r=2 [Conventionally, r > 0]

So,
ﬁcmﬁ:-l and \Esinf?: -]

| : |
=05 ==—= and sinf==—

V2 V2
n 3n 55
=g = —( :ﬂt—:l- )= o [As & lies in the 111 quadmnl]
Hence, it can Ee written as
. —_— -3n .. —3m
—I—.r=rcnsﬁ‘+u‘smf9=w"r'._‘cosTH«.ESln._
_3 -3
=+2| cos ;[+15|11TE]
This is the required polar form.
6.-3
Solution:
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Given complex number,

-3

letrcos8=-3and rsing8=20
(On squaring and adding, we get

r* cos® @+ sin® @ =(-3)
- (;:m;J & +sin” E]z‘}
=9

NCERT Solutions for Class 11 Maths Chapter 5 —
Complex Numbers and Quadratic Equations

r=+9=3 [C::rm‘eminnally. r> ﬂ]
So,

Jeosd =—3 and 3sind =0
= cosé =—1and sin@ =10
LB=m

Hence, it can be written as

—3=rcosf +irsiné =3cosn +Bsinx =3 (cosm +isinm )

This is the required polar form.
7.3+1i

Solution:
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Given complex number,

V3+i
Let rcos 8=./3 and rsin §=1
On squaring and adding, we get

rcos @4+r sin” g ={~,I'EI}j +1°
e [L'm;" 2 +sin” E} =3+1

yig
r=+4=2 [mecn[funnlly. re {:l]
So,
2cos@ =3 and 2sin @ =1
= cosf = and sinf = !
2 2
0 =% [As @ lies in the I quadrant

Hence, it can be written as
3 i - SO, .
J34i=rcosf+irsind= 2cos—4i2sin—

T .. X
=2 cos—+isIn—

(&
This is the required polar form.
8.i
Solution:

Given complex mumber, §
Letrcos@=0andrsingd=1
On squaring and adding, we get
ricos’ @ +risin® @ =00 +1°
- (::us: & +sin’ 3) =1

ri =1
r=+1=1 [C:}m‘enliunallyu r> '[]]
So,
cos =0 and sind =1
T
s =
2

Hence. it can be written as
. L. T .. T
i=rcosf +irsiné =cos—+isin—

This is the required polar f{:rrzm.

NCERT Solutions for Class 11 Maths Chapter 5 —
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EXERCISE 5.3 PAGE NO: 109

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

Solution:

Given the quadratic equation,

x2+3=0

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

So, the discriminant of the given equation will be
D=b*—-4ac=02—-4x1%x3=-12

Hence, the required solutions are

_h+JD =12 1210 _
A S [ﬁ:’J
x:izxﬁi:_'_ﬁf

> +

2.2¢+x+1=0

Solution:

Given the quadratic equation,

2 +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

=—biJE=—|J_rJ—_?=—1:ﬁf -\r;_—lzq

2a 2x2 4 L
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3.x2+3x+9=0

Solution:

Given the quadratic equation,

X2+3x+9=0

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

So, the discriminant of the given equation will be
D=b*-4ac=3-4%x1%x9=9-36=-27

Hence, the required solutions are

—b+AD 344227 —3+30-3 34340
x= = = =
2

2a 2(1)

o
2
| |
ﬁ
N
]
—
L1

[

4. x*+x-2=0

Solution:

Given the quadratic equation,

X*+x-2=0

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

So, the discriminant of the given equation will be
D=b-dac=1-4x(-1)x(-2)=1-8=-7

Hence, the required solutions are

N [ T [V A R PN r .
= = = =] = ji|
2a 2x(~1) -2 L

5 x2+3x+5=0
Solution:
Given the quadratic equation,

xX2+3x+5=0
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On comparing it with ax? + bx + ¢ = 0, we have
a=1b=3andc=5

So, the discriminant of the given equation will be
D=b’-4ac=3-4x1x5=9-20=-11

Hence, the required solutions are

h+dD 3+do1 3T - .
x= = = \|'—|=I:|
2a 21 2 -
6.x2—x+2=0

Solution:

Given the quadratic equation,

XX—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 is
D=b*-4ac=(-1)-4%x1x2=1-8=-7

Hence, the required solutions are

—h+ —(—-1) - +JTi |
AT (s
7.2+ x+2=0

Solution:

Given the quadratic equation,

2%+ X+ V2 =0

On comparing it with ax? + bx + ¢ = 0, we have
a=V2,b=1andc=12

So, the discriminant of the given equation is

D=b2—4ac=(1)-4x\2x\2=1-8=-7

Complex Numbers and Quadratic Equations
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Hence, the required solutions are

CbtVD 15T 12T
- 2a 2x2 22

8. V3x2 —\2x+3V3=0

X

Solution:

Given the quadratic equation,

V3% —\2x+3V3 =0

On comparing it with ax? + bx + ¢ = 0, we have
a=13,b=-V2, and c =33

So, the discriminant of the given equation is
D=b?—4ac= (-\2)?—4 x V3 x 33 =236 = 34

Hence, the required solutions are

_hi\!ﬁz—(—ﬁ]imzﬁimf-

2a Zx\l@ E\E

9.x2+X+1~N2=0

Solution:

Given the quadratic equation,

X+Xx+1\2=0

It can be rewritten as,

V2% +\2x+1=0

On comparing it with axz + bx + ¢ = 0, we have
a=v\2,b=v2,andc=1

So, the discriminant of the given equation is

D=b2—4ac=(\2p—4x\2x1=2-42=2(1-2\2)

Hence, the required solutions are

NCERT Solutions for Class 11 Maths Chapter 5 —
Complex Numbers and Quadratic Equations
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_baD _ —2#42-42 A p(1-24)

2a Exq'r_:- 2\.@
B a2 -1)i |
. :a[ﬁ ) V=1 =i]

10.x2+xA2+1=0

Solution:

Given the quadratic equation,

X2+ xN2+1=0

It can be rewritten as,

V2% +x+V2=0

On comparing it with ax? + bx + ¢ = 0, we have
a=V2,b=1,andc=12

So, the discriminant of the given equation is
D=b2—4ac=(1)-4x\2x\2=1-8=-7
Hence, the required solutions are

_b+D 1T —124T
2a 22 22

X

Fi-i]

Complex Numbers and Quadratic Equations
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MISCELLANEOUS EXERCIS

PAGE NO: 112

1.

Evaluate: [;‘”‘ + [l] ]
I

Solution:

=[-1=i]

(=1) [r+]

~|:l* +i4+3-1-4(1 +:'):|
=—[1+" +3i437 ]
=—[1-i+3i-3]
=—[-2+2i]

a5

-

2. For any two complex numbersz, and z,, prove that
Re (z.z,)=Rez;Re z,—Im z, Im z,

Solution:
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Lets's assume =, = X, + /v, and z, = x, + iy, as two complex numbers
Product of these complex mumbers. 7122
22, = {xl + H"": ""{:I':J

X (s +ivy )+ (x, +ivs )

3 B .
XX, +ix v, Fix, TV Y,

Xy X F DY, — Y, ['F: = J

Now.
Re(zz,)=xx -y
= Re(z,z,)=Rez, Rez, ~Imz Imz,

Hence. proved.

3. Reduce to the standard form.

N3—4y
(I—ﬂh 1+ :J( S5+7
Solution:
[ | 2 ][3—4:‘}_ (1+i)=2(1-4i) [3—4;}
|—4i 147/ 547 (1—4i}{l+f] 47
:|: i =248 }{3—4&}:[=|+‘);‘j||:3—~4a}
I+i—4i—4i" || 5+i 5-3i || 5+i

| =34+4i427i-36i" | 33431 334310
254511512 28—10i  2(14-5i)

[33*1Ir] [|4+5f}
2(14-5i) (14+50)

462+ 165/ + 4347 + 1557 307 4+ 599

;_Gn multiplying numerator and denominator by (14 + :'u'}___

2/ (14) ~(51)" | “2(196-257")
_ 3074599 _307+599i 307 599
Co2(221) 442 442 442

Hence, this is the required standard form.
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If x —iy = a—ib prove that{x—’ .HE}J = a; +b; ,
c—id ¢ +d*
Solution:
Given,
e a—ib
1 c—id
a=ib c+id

[Dn multiplying numerator and deno minator by (c+ id]]

c—id c+id

:J(uc+hd}+i[M—hc}

¢ +d°
So, - (ac+bd)+i(ad-bc)
(x-iy) = —
¢ +d
& ac+bd )+ 1{ad - be
x'—}"—Zr.\'}:[ J {3 )
¢ +d
On comparing real and imaginary parts, we get
s+ ac+hd ad — be
X—yte———, —Ixye 5 —; (1)
¢ +d ¢ +d”

(x +}':): =(x’ —y3]2+4x3}-3

:[ﬂc+hdJ:+[idj£]; [Using (1)]

e’ +d° ¢t +d°

_a'c’+b'd’ +2acbd+a’d’ +b'c’ —2adbe
) (¢ +d?)

_a‘cP+bid* +a'd? + b

- [C: +‘d3}:-

_E!:(l'.': +d:)+h:(tz+d:)
(c3+d:):
_{_c:+d:}{a:+b:}
(¢ +d)

_at+b’
¢ +d°
- Hence Proved
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5. Convert the following into the polar form:

I+7i 143

o 27y 1-2i

Solution:
() Here, z = ]+T£1
2-i)
1+7i  1+7i 1+ 7

(27 4+i'-4i 4-1-4
_ 1470 3+4i 3+4i+21i+28/

3-4i 3+4i 3+ 4 and denominator]
3+4i421i-28 -25+25i
34425
=—l+i

Letrcos 8=—1and rsin 8 =1
On squaring and adding, we get

r (cos® B+sin8)=1+1
(

r* (cos® B +sin 6) =2

F=2 [cos® 6 + sin® & = 1]
r=x2 [Conventionally, r > 0]

So,

J2cos@=—1and J2sind =1

= cosfl = J,E and Sin{:’:%

.'.E:I—E:% [A:'r ¢ lies in |l L]Lmdranl]

Expressingas, Zz=rcos 8+ irsin g
in N S im .. 3m
=2 cos = +iy2sin == wZ(cns—Hsm—]
4 4 4 4

Therefore, this is the required polar form.

Complex Numbers and Quadratic Equations

[Multiplying by its conjugate in the numerator
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1+3i
1-2i
1+3i 1+2i
= o
1-2i 1+2i
_1+2i43i-6
1+4
_ =5+5i

(i) Let, z=

WNow,

=14

NCERT Solutions for Class 11 Maths Chapter 5 —
Complex Numbers and Quadratic Equations

Letrcos8=—1and rsin8=1
On squaring and adding, we get

#(cos®B+sin?8)=1+1
r? (cos® B+ sin® B) = 2

F=2 [cos® 8+ sin® 6= 1]

=r=v2

-1 )
cost = = and sind =

J2

.'.E=:r|:—E=3—n

4 4

[Conventionally, r = 0]
s A2cosf=—1and V2sind =1

I
E

| As @ lies in Il quadrant |

Expressingas, z=rcos 8+ /rsin g
in . . 3m n . 3n
z=ﬁcos%+:~ﬁsmT=mﬁ[cos?ﬂsm?J

Therefore, this is the required polar form.

Solve each of the equations in Exercises 6 to 9.

6.3x2—4x +20/3=0

Solution:

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

It can be re-written as: 9x2 — 12x + 20=0

On comparing it with axz + bx + ¢ = 0, we get

a=9,b=-12,andc=20

So, the discriminant of the given equation will be

D=b?—4ac=(-12)—4 x 9 x 20 = 144 — 720 = 576

Hence, the required solutions are
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o ~b+D _—(-12)£-576 124576

2a 2x9 18
C12+24i 6(2%4i) 214 _2,4,
18 18 0 3 33

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

Solution:

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

It can be re-written as 2x2—4x +3=0

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

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

Hence, the required solutions are

e —b+JD _—(-4)xV-8 4422

2a 2x2 4
_2£V2i_ V2
= > = _Tj

8.27x*—10x+1=0

Solution:

Given the quadratic equation, 27x2—10x +1=0
On comparing it with axz + bx + ¢ = 0, we get
a=27,b=-10,andc=1

So, the discriminant of the given equation will be
D=b?-4ac=(-10)>-4x 27 x 1 =100 — 108 = -8

Hence, the required solutions are
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_ b+JD _~(-10)£V-8 1022425

X
2a 227 54
_5:\2i_ 5 V2.
S 27 2717 27

9.21x*-28x+10=0

Solution:

Given the 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 =b?—4ac = (-28)2—4 x 21 x 10 = 784 — 840 = -56

Hence, the required solutions are

o= —bED _ ~(-28)£V-56  28+.56i

2a 2x21 42
_28+2V14i_28 214, 2 14,
T 42 42 42 32

10.Ifz,=2—-1i,z,=1+1, find

z, + 2, +1

z =z, +1

Solution:

Given,z,=2—-i,z,=1+i
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So,

Hence, the value of L.H is \E
i —zy+1
11.
' 21y
If @ + ib = {‘+” we that @ + b o
a+i 1 . prove that a-+ 07 = [21‘1+i) .
Solution:

5+, +1|_|{2-r’)+{| +f']+l|
2zl |(2=0)=(1+1)+1)

4 !_ 4

2-2il [2(1-1)

2 ]+.r| |:". |+r}|

=i 1+ |E=F|
2(1+1) a_
I+1 [I : lj
2(1+i)

2

l+id=vF+1 =42
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sadh Rt

2x" 41
_ X+ 424
T 2%% 4]
_x’—1+i2x
2%+

xr=1 .

= - +||
2 +1

Comparing the real and imaginary parts_ we have

L 2% +1

.'.a3+h3:[ x-,"] ] +
2x+1

_x" +1=2x" +4x°
(2x 41
4 - 2
X'+

(2% +1)

{x3+|}'~

Hence proved.

a’ +b =

12. Letz,=2—-1i,z,=-2 +1i. Find

Ra[z'_x*’] lm[
(i) A i)

Solution:

(25 +1)

{.\3+I]J

(2 +1)
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Given.

2, =21, 2, ==2+i

(i) zz, =(2=1)(-2+i) =—4+2i+2i—i" =—d+4i—(=1)=-3+4i
Z =2+i

L7z, —3+4i
Z,  2+i

On multiplyving nmumerator and denominator by (2 - 7). we get

7z, (=3+4i)(2-i) —-6+43i+8i—-4i° —6+11i-4(-1)
E| - {2+IH2—I] g o o 27 L

_ =241 =2 11,

- =

Campariﬂg_the real pmtsz we have

L Z 5

1 1 1 1

W2z " @-)e+) @r+a) s

On comparing the imaginary part, we get
]
|TTI[—_] =0
EIzl

13. Find the modulus and argument of the complex number.

142§
1-3i

Solution:
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AT
Let::”"‘!,then

| —3i
__1+2i><1+3f_|+3;+1f+ﬁ53_1+5;‘+ﬁ(—1)
To1=3i 143 I +3 1+9

g A O
=—+—i

0 10 10 2 2
Letz =rcosé +irsing
So,

g M
—— —_+_

reosé = g and rsind =

On squaring and adding, we get

- {L‘L‘r!i: &+ sin” Ei') =[;J. ) 1[‘: J

|
+—=
+

Tod | =

ra | -

[Conventionally, » > 0]

] —1 I |
EEUSE—T and ﬁsmr’?—g

=] : I
= cosH =—= and smH:T
2

V2

LB=n- [Az‘. ¢ lies in the 11 quudr::ml]

_h.[;‘

i
4
14. Find the real numbers x and y if (x —iy) (3 + 5i) is the conjugate of — 6 — 24i.
Solution:
Let’s assume z = (X — iy) (3 + 5i)

s=3x+5xi—-3pi—Syi’ =3x+3xi=3yi+5y=(3x+5y)+i(5x-3y)

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

Also given, z =—6—-24i

And,

(3x + 5y) —i(5x — 3y) = -6 -24i

On equating real and imaginary parts, we have
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5X —3y=24 ...... (ii)
Performing (i) x 3 + (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

Sy=-6-9=-15

y=-3

Therefore, the values of x and y are 3 and —3, respectively.

15. Find the modulus of

1+i 1-=i
1—i 1+i
Solution:

A

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

P42 420
I +1°
Yoy
2

1+i 1-i

1—i 1+i

=[2i| =27 =2

16. If (x + iy)* = u + iv, then show that

0woowv

I+;:4(x" —_]r‘)

Solution:
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(x+ {u}'—' = U+ iv

¥+ (v }'1 +3x-p(x+iv)=ut+iv

X+ +3x yi+30F =u+iv

x =iy +3x°yi=3" su+iv

{x" -3x° }+ ;'(3x:_1|-‘ -y }: w4+ v

On equating real and imaginary parts, we get

3 - | 2 - |
H=x"—-3x",v=3x"y—y

3 . 1 i 3
wov x —=3xnp 3x'v-y
= +

x ¥ X ¥

=¥ =3y 4 3t -y

=d4x* =4y°

“4(x =)
e | Y W
"x+_1.- 4(% -7 )
Hence proved.

NCERT Solutions for Class 11 Maths Chapter 5 —
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17. If o and B are different complex numbers with |B| = 1, then find

p-a
1—afs

Solution:
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leta=a+hand P=x+iy
Given=“3|:|

So, X2 +¥* =1

=x'+y =1 e 1)
[B-a|_|(x+iy)(a+ib)|
1=ap] i)
(x=a)+i(y=b) |
]_.{¢1:-.+:||:.—1b1+h}]|
(x—a)+i(y—b)
(1-ax—by)+i(bx—ay)
(x=a)+i(y-b)
(1-ax—by)+i(bx—ay)|
J[r-;—u}:+{}"—h]u
\ll{l—a:"c—h}f'}:"'[b"c_uﬂ2
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Jx!+a®=2ax+yl+b>—2by

JI+a*x® + b7y? - 2ax + 2abxy — 2by + bix* +a®y? — 2abxy

J X +f)+a1+h3 ~2ax - 2by

r V{I +at(x? +y* )+ b (v*+ x:}— 2ax —2hy

\/{x’ +y?)+a’ + b’ —2ax - 2by
| Ji vat (x4 )b (¥ +x7) - 2ax - 2by
_ Jl+a’ +b* —2ax —2by
J1+a% +b* —2ax - 2by
=1
| B-a
Cll-ap

[Using (1)]

18. Find the number of non-zero integral solutions of the equation |1 — i< = 2~

Solution:
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¥ A

-i

— o
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Therefore, 0 is the only integral solution of the given equation.

Hence, the number of non-zero integral solutions of the given equation is 0.

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

(az + bz) (cz + dz) (ez + fz) (gz + hz) — Az + Bz

Solution:

Hence.m =4k, where k is some integer.

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

|[ﬂ—|-H?]{;_‘+;'r;r'}[ef+5f'}{g+;."3]|:|F\+;'|3|

— i{a+:§1}| * [c‘+:'f.|"}|>c: (e+if) =<|(g +rh}|=|A +iB| [:r::|
V@@ +0° xS +dP x & + 17 x g +IF = A7+ B

On squaring both sides, we get

(8% + b7) (¢ + ) (€2 + ) (P + 1) = AP + B2

Hence proved.

20. If, then find the least positive integral value of m.

(EJ .
1—i

Solution:
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Thus, the least positive integer is 1.

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