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Exercise 5.1 Page No: 103
Express each of the complex number given in the Exercises 1 to 10 in the form a + ib.

1. (51) (-3/5i)

Solution:

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

Hence,

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

2.9+
Solution:

0+l = ()% i + (D)°. i

=(-D*. i+ (-1)°.i
=1xi+-1xi
=i—i

=0

Hence,
P+i®=0+i0

3.i%
Solution:
i¥=1=1/"°"3 =1/ (1% x®) =1/ ¥ =1/ (- [i*=1,=-land i2 = -1]
Now, multiplying the numerator and denominator by i we get
i =1xi/(-ixi)
=ill=i
Hence,
i*=0+i

4. 3(7+i7) +i(7 +i7)
Solution:

37+ +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 (1-1)-(-1+1i6)
Solution:

(1—i)—(-1+i6)=1—i+1-i6
=27
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Hence,
(L—i)— (-1+i6)=2—i7

6.
(l+53)—[4+f£)
5 5 2

Solution:
g

(—ﬂ'i]—[tiﬂé]
5 5

1 2. 5.
=—+—i—4-—i
5 5 2
(]

Solution:

(5333

7, . 4
=—+—i+d+—i+——i
3 3 3

8. (1-1i)
Solution:
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L -i)*=[Q -7
= [1+i2- 202
=[1-1-2i]?
= (-2i)?
= 4(-1)
=-4
Hence, (1 —i)* = -4 + Oi

9. (1/3 + 3i)®
Solution:

3

‘1
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[=-1]

(] {3 o {en( i)

_ ! +2?f-‘+3f|
27

I
27

= : -27i+i-9
27

b =
-242

= - 26
27

Hence, (1/3 + 3i)® = -242/27 — 26i

10. (-2 - 1/3i)®
Solution:

]

/ | of

| —2——:‘J =(-1y] 2+
L .
a AT

2 ¥

3) H(“][J_JL”J]]
il

3)

S

3

F

=- 2"‘+[

=

27

=(%—‘}]+f[—2?+l}

S L Y
27

= 8- y4i+
27

— 8- 44i-
3

+3.r']

=—+27(=i)+i+9i"

[ =-1]
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_{E_m?f"
30027

Hence,
(-2 — 1/3i)® = -22/3 — 107/27i

Chapter 5: Complex Numbers and Quadratic Equations

Find the multiplicative inverse of each of the complex numbers given in the Exercises 11 to 13.

11. 4 - 3i
Solution:

Let’s consider z=4 —3i

Then,

Z =4+ 3iand

[z]> =42+ (-3)°=16+9=25

Thus, the multiplicative inverse of 4 — 3i is given by z*
oz _4+3i 4 3.

i

f 25 25 25

12. V5 + 3i
Solution:

Let’s consider z = V5 + 3i

Then.z = ul'g =3 and
Iz = (5% +32=5+9=14
Thus, the multiplicative inverse of V5 + 3i is given by z*

T \5-3 N5 i

fra = — — —

14 14 14

13. —i
Solution:

Let’s consider z = —i

Then, = =i and

lzZP=12=1

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

14. Express the following expression in the form of a + ib:
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(3+i45)(3-i4%)
[J§+JEJ—[J§—5JE]

Solution:

(3+45)(3-i45)
(V3 ++2i)-(V3-iv2)
{3]:—{;'~.,r§]"

~Be2i-B+2 [(a+b)(a=b)=a’~b ]
i RS oy i SR by

_9-5¢°
242

9-5(-1 ,
9-51) .

Hence,
hdad) a5 e 1 L
[Jﬁ1~J§i}~(J§ ufJE] 2
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Exercise 5.2 Page No: 108

Find the modulus and the arguments of each of the complex numbers in Exercises 1 to 2.
1.z=-1-i\3
Solution:

Given,
2=—1—i\|"§

Let rcosO=—1and rsinf = —3
On squaring and adding, we get

et o) - (5]

1‘3(c0538+5in: FJ] =143

r=4 [c0539+51n3{;\‘=1]
r=v4=2 [meentiunally; r}ﬂ]
Thus, moduhs = 2

So, we have

2cosf=—1and 2sin0=—3

-

cosB = _—I and sinf =
2

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

—7
Argument = — n—§]= ;T
=2 .
Therefore, the modulus and argument of the complex number —] —+/3j are 2 and Tﬂ respectively.
2.2= -\3+i
Solution:
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Given,

= —xﬁ+ i

Let rcos@ = —/3 and rsind =1
On squaring and adding , we get

r*cos’ @+’ sin’ @ =[—xﬁ): +1°

rr=3+1=4 I:L:Usjf?-l-ﬁin:f?:lil
r=~Jd=2 [L"mw-:ntiunall}'_ F> (J]
Thus, modulus = 2
So, _
2cosd =—/3 and 2sind =1
-3 . 1
cosi = and sin@ =—
2 2
f=n-"= o1 [A& & lies in the 11 quadmnl]
6 6

Therefore, the modulus and argument of the complex number —/3 +/ are 2 and % respectively.

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

Solution:

Given complex number,

1—1

letrcos8=1and rsin 8=-1
On squaring and adding. we get

rcos’ @+ 1 sin? @ =1 +(-1)’
P (cm;"!?+sin1 E):I-H
ri=2

r =2 =Modulus [Conventionally, r > 0]
So

-.E{:UE;H=| and \E':iinﬂ: -1

4::0:;!9=L and sinf =- I

J2 2
L@=—= [As @ lies in the IV quadrant
So,

! i
l—i=rcos@+irsind= xEcm;L—:]ﬂwﬁsin[— :]
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v 3
=2 Ct’JHL—“]+i.‘iiI][— T |
4 4)

Hence, this is the required polar form.

4, -1+
Solution:

Given complex number,
-1+

Letrcos8=—1andrsing =1
On squaring and adding, we get
rcos’ B+risin? @ =(-1Y +1°
.r':{:::r.zrs;J & +sin” E?] =1+1

=2
r=+2 [Conventionally. r > 0]
So,

v@cmﬁz—] and \Eﬁinﬁzl

l
cosf?==—— and sinf =—
NE) 2
3 -
ng=n-T2T [As @ lies in the 1T quadrant]
4 4

Hence. it can be written as . 3
. n . am
—|+I=PCUSQ+H‘SII‘IH=ﬁt{15—+fﬁ5]ﬂl—l
[ 3m . 3m)
=u’r§|ms—+15|n—|
4 4
This is the required polar form.

5.—-1-i
Solution:

Given complex mumber,
—-1—i

Let rcos 8=-1and rsin 8 = -1
On squaring and adding, we get

r* cos’ @+r7sin’ @ =(-1) +(-1)
r (l::ﬂii: A +sin” E} =1+1
=2
=3

[Conventionally, r > 0]
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So

\E{:{).‘;E=—l and \"Esimg:—l

| |
= cosf=——= and sinfl=-——
NG NG
M
S _[K_ng —BTH [As & lies in the 111 quadranl]

Hence, it can be written as

- -3
—l—i=rcosf+irsinf = «..Ecos%ﬂﬁsin—n

-3 =3
=2 cosTanm_—I]

4
This is the required polar form.

6.-3
Solution:

Given complex number,

-3

Letrcos8=-3and rsin8=20
(On squaring and adding, we get

ricos” @+rsin’ @ = {—3)J
- [;:msJ &+ sin” H} =49
=9

So,

Jeosd =-3 and 3sind =0
—cosd =—1and sinf =10
nd=n

Hence, it can be written as

r=9=3 [Conventionally. r > 0]

—3=rcos@+irsin@ =3cosn +Bsinm =3 (cosm +isinm )

This is the required polar form.

7.3+
Solution:

Given complex number,

J3+i
Let rcos 8=./3 and rsin 6=1
On squaring and adding, we get

r cos® @+ sin’ 9=(\'E]- +1
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re (L:m;" & + sin” H} = 3.+1 ’
=4
r=+4=2 [ Conventionally. r > 0]

So,
2eost = -..E and 2sinf =1

P | —

3 .
= cosfH = ES and sin# =

n o
0= 5 [As @ lies in the I quadrant |
Hence, it can be written as
J3+i=rcos@+irsind= 2cos X +i2sinm

- T .. =
=2[ cos—+isin—
6 6

This is the required polar form.

8.i
Solution:

Given complex number, |
Letrcos@=0andrsin8=1
On squaring and adding, we get
ricos’ @+rsin® @ =0"+1°
e [:::us: @ +sin’ F}) =

=1
r=+1=1 [Cﬁnvenliunally. Fo [I]
S0,
cos =0 and sinf =1
e="
2

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

This is the required polar f{}rzm.
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Exercise 5.3

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

Solution:

Given quadratic equation,

x*+3=0

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

So, the discriminant of the given equation will be
D=b’-4ac=0°-4x1x3=-12

Hence, the required solutions are:

_—b+VD _#J-12 412i H_—I:r}

2a 2l 2

X

+243
= =+3i

2.2x°+x+1=0
Solution:

Given quadratic equation,

2% +x+1=0

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

So, the discriminant of the given equation will be
D=b’-4ac=12-4x2x1=1-8=-7
Hence, the required solutions are:

= - _

x:—frim:—lix—?:—l_ﬁ: ﬂ:;]
2a 2x2 4 L

3.xX°+3x+9=0

Solution:

Given quadratic equation,
X*+3x+9=0
On comparing it with ax? + bx + ¢ = 0, we have
a=1,b=3,andc=9
So, the discriminant of the given equation will be
D=b*-4ac=3°-4x1x9=9-36=-27
Hence, the required solutions are:

B —hND  =3+4227 31303 -3£3430
T 2(1) 2 2

V-1=i]
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4. x*+x-2=0
Solution:

Given 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?-4ac=12-4x(-1)x(-2)=1-8=-7
Hence, the required solutions are:

x:—h+‘fﬁ__—|+\f—_?_—lvﬁ;' _\f"—_l—f'}
2a Ex{ I] 2 L

5 x2+3x+5=0

Solution:

Given quadratic equation,

x*+3x+5=0

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

So, the discriminant of the given equation will be
D=b?-4ac=32-4x1x5=9-20=-11
Hence, the required solutions are:

<= —f}i\."(ﬁz—_}i' —H=—.3:\ffﬁl _\r"—_lzji|
2a 2] 2 L

6.x°—x+2=0

Solution:

Given quadratic equation,

X2-x+2=0

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

So, the discriminant of the given equation is
D=b*-4ac=(-1%-4x1x2=1-8=-7
Hence, the required solutions are

x:—hidﬁz—{—”"'v'f—_?:li‘ﬁf .\l'l'—_|=j'J

2a 2x1 2 -

7.2 +x+\2=0
Solution:
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Given quadratic equation,

V22 + X +2=0

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

So, the discriminant of the given equation is
D=b?—4ac=(1?-4x2x\2=1-8=-7
Hence, the required solutions are:

L I E e ER AT r
T g 2x4/2 242 -

8.V3x2-V2x +3V3=0
Solution:

Given quadratic equation,

V3x2 - \2x +3V3=0

On comparing it with ax? + bx + ¢ = 0, we have
a=v3,b=-v2, andc =33

So, the discriminant of the given equation is
D=b%—4ac=(-V2)°-4x\3x3V3=2-36=-34
Hence, the required solutions are:

D _~(V2):V3 B

2a 2 \.'E 2\4@

x:

9.x2+x+1\2=0
Solution:

Given quadratic equation,

X2 +x+1A2=0

It can be rewritten as,

V22 +2x+1=0

On comparing it with ax? + bx + ¢ = 0, we have
a=V2,b=v2,andc=1

So, the discriminant of the given equation is

D=b?—4ac=(V2)?-4x\2x1=2-4\2=2(1-22)

Hence, the required solutions are:

_-b:dD _2:y2-42 —V2+,2(1-242)

X = —
2a 2x+f2 242

" 242 (V221 )i

II'
Ry

-

L

NCERT Solutions Class 11 Mathematics
THE Litring Ae Chapter 5: Complex Numbers and Quadratic Equations

Fi-i]

https://byjus.com


https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

[BBYJUS

10. x2+xN\2+1=0
Solution:

Given quadratic equation,

X2+xN2+1=0

It can be rewritten as,

22+ 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=b?—4ac=(1-4x\2x\2=1-8=-7

Hence, the required solutions are:
T2/ J N S PN

X = =

2a 242 22
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Miscellaneous Exercise

(7]

1. Evaluate:

Solution:

_ (i*) -i
{ﬂﬂi [ =1]
::—l+:_><::] [ =-1]
=:—I+;—;:|=
=[-1-1]
=(-1) )

:—{l:+f;+3~LI[L+0]
= —[] i +3;‘+3;‘3]
=—[1-i+3i-3]

=—[-2+2i]

=2-2i

2. For any two complex numbers z; and z;, prove that
Re (z1z2)=Re z1Re zz—-Imz1 Im 2,
Solution:

https://byjus.com
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Lets's assume 2, = x, + iy, and z, = x, + iy, as two complex numbers

Product of these complex mumbers, z1z2

2,2, = (2 v ) (X, iy, )
=x (0, + vy ) + v, (3, + iy )
=xX, iV, 0, + f?j-', s
= XX, IV, VX — Vs [:’3 =— I]
=(xx, =y ) Hi(xy, +3,x,)

Now,

Re{ L) =xx, =y,
— Re(z,z,)=Rez, Rez, ~Imz Imz,

Hence, proved.

2 \”f“3—4;'
L|—4f l+i )\ 5+i

3. Reduce ] to the standard form

Solution:
[ 12 ][3_4;]= (1+)=2(1-4i) [3 44}
I—-4i 1+i/\ 5+i (1=4i)(1+7) S+i
_{ | +i—2+8i }{B—ﬂ_[—lm:]r 4!}
| +i—4i—4i" || 5+i 5-3i || 5+i

| =34+ 4i 42703617 _ 3343l _ 3
254+ 5i—15i 3" 28—-10i 2

3+3
14— Sr}

(33+31) [I4+5;}
“2(14-5i) (141 5i)
_ 462+165i+434i +155° _ 307+599i

"On multiplying numerator and denominator by (I4 | :':u']_

u[(m} iy | 2(196-257)
30T +3997  307+599 307 . 300y
2(221) 42 442 442

Hence, this is the required standard form.

4. If x—iy=

a-ib prove that(x-' _|_}.'_>}-" _a +b: _
c—id i d
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Solution:

Griven,

a—ib
Ve-id
. \/ﬁ

X—Iv=

i

c—id c+id

(ac+bd)+i(ad —bc)
B

¢ +d
ST\'—W]J _(ac+bd)+i(ad—be)
. £:+d:
C v iy (ac+ I:rd:!+ i{:ad—bc}
’ ’ ¢ +d-

On comparing real and imaginary parts, we get
ad — bc

=5 (1)
¢ +d°

., ac+hd

4 3 % 2 Ly
¢ +d-

(¢ 437 = (6 oy') sy

[Using {1}]

FﬁhW:[M—mT
+

e’ +d* ) Lt +d’
_a‘¢” +b°d” +2achd +a°d” + b e’ —2adbe
) (¢ +d*)
~a‘c’+bd* +a’d* + b’
T (e

a’ (c: +d:)+b:(c:+d:]
B (c? +d:):
B (c: + d:)(a: +b7)
(¢ +d?)1
_a+b’
¢ +d°
- Hence Proved

5. Convert the following in the polar form:

BYJU'S NCERT Solutions Class 11 Mathematics
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[f;‘.in multiplying numerator and deno min ator by {c+id]:|
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1+?:‘1 143
O (i) 12
Solution:
(i) Here, :=]+—?{,
2—-i)
1+7i 147 147

(2-i) 4+i'-4i 4-1-di
_ 1470 3+4i 3+4i+21i+280°

3-4i 3+4i 34 and denominator]
C3+4i+21i-28  -25+25i
34425
=—1+i

letrcos8=-1and rsing=1
On squaring and adding, we get
 (cos® B+sin8) =1+ 1
 (cos” 6 +sin @) =2

7=2 [cos® 8 + sin® 8 = 1]
F=+2 [Conventionally, r = 0]

So,

J2cos@=-1and J2sin@ =1

=>cosf = \_E and siné‘:%

Sl =n- E = 3% [As- & lies in 11 quadranl]

Expressingas, z=rcos 6+ /rsin g

in N S m .. 3m
=¢Ecns—+:«f§sm—=«.-Z(cns—ﬂsm—]
4 4 4 4

Therefore, this is the required polar form.

[Multiplyving by its conjugate in the numerator

https://byjus.com
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1+3i
1-2i
1+3i 1+2i
= o
1-2i 1+2i
C1+2i43i-6
O 1+4
_ =5+5i
WNow, 3
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= \E [(.‘mwentiﬂnally. r }ﬂ]
cJ2cosf=—1and V2sinf =1

(i) Let, z=

14

cost! =—= and siné = —=
V2 V2
ce= :r|:—§=3?ﬁ [As- ¢ lies in [l quadranl]

Expressingas, z=rcos 8+ /rsin g
in . 3m n . 3n
z=ﬁcns%+:ﬁsmT=«E[cm?+r5|n?]

Therefore, this is the required polar form.

Solve each of the equation in Exercises 6 to 9.
6.3x>—4x +20/3=0
Solution:

Given quadratic equation, 3x?> —4x + 20/3 =0

It can be re-written as: 9x? — 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=Db%-4ac=(-12)>-4x9x 20 =144 - 720 = 576
Hence, the required solutions are

o ~b+D _ —(-12)+4-576 _12+/576i

2a 2x0 18
124240 6(2+4i) 244 2.4,
T 18 18 3 373

https://byjus.com


https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

BYJU'S

The Learning App

7. -2x+32=0
Solution:

NCERT Solutions Class 11 Mathematics
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Given quadratic equation, x* —2x +3/2=0
It can be re-written as 2x* —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=b?>-4ac=(4)>-4x2x3=16-24=-8
Hence, the required solutions are
X_—ﬁ}i«jﬁ_—{—-i}i\f{—_ﬂ_ﬂtllﬁi =
2a 2x2 4 -
E:xl"E!' 2
= =1z i
2

A

8.27x*-10x+1=0
Solution:

Given quadratic equation, 27x2 — 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 =b?—4ac =(-10)> -4 x 27 x 1 = 100 — 108 = -8

Hence, the required solutions are

_ -b+JD _—(-10)£V=8 1022/
2a 2x27 54
5420 _ 5 V2
27 27 27
9.21x*-28x+10=0
Solution:

Given quadratic equation, 21x> —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)>—4 x 21 x 10 = 784 — 840 = -56

Hence, the required solutions are

(o bEVD _ ~(-28)=-56 _ 28+561
2a 2% 21 42
_28+2V14i_28 2Vi4 2 Vi4
42 42 42 3 21
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10.

Solution:

Given,z1=2—-i,22=1+i
So,

2 L+ _[2(1+4)

=i 1+i] [P=i|
2(1+1) 2
1+1 ['r __1]

2(1+17
7

il

—[1+il=P +12 =2

Hence, the value of

11.

T+, +1

il |

z,—z, +1

'{_1-+s}1

Ifa+ib= gl L prove that a* + b = [211 +l)_ .

Solution:

Given,

i

Comparing the real and imaginary parts, we have

a=— and b=

)
2% +1
X Hi 4 2x
C2xT+]
CxT-1+i2x

2% +1

x -1 . 2x ]
= . +1 -
2x° +1 LE}-;'H

x =1 2x

2x° +1 2x% +1
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Ifzz=2-1,z2=1+1, find ‘—
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i)

P X =1 : [ 2x ]
sa +b = . + —
27 +1 2% +1

_x" +1-2x" +4x°
(2x+1)’
_x4+1+2?{:

(2x* +1)’

-

{x3+l}
(2x7 +1)

Hence proved. i
{x: +I]_

(2 +1)

a+b’ =

12. Letzy=2—-i,22=-2 +1i. Find

Re[ z'_z*’ ] Im[]—__]
M " i 1

Solution:
Given,

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

) 2z, =(2-i)(-2+i)=—4+2i+2i-i =4 +4i—(-1)=-3+4i
Z =2+i

CZZ,  —3+4i

"z, 2+i

On multiplying numerator and denominator by (2 - 1), we get

zz, (-3+4)(2-i) —6+43i+8i—4i" -6+11i-4(-1)

zZ  (2+i)(2-i) 2+ 22 +12
2410 -2 11,
= =—+—i
5 5

Compan'ng_ﬂle real parts, we have

R(T]_E
Z 5
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I T

W2z " (2-i)(2+1) (2y+(1) 3

On comparing the imaginary part, we get
]
|TTI[—_J =0
Z,Z,

13. Find the modulus and argument of the complex number ' 2i

Solution: 1-3i
5
Letz= 1+d . then
1 —3i
J_ 1420 1430 14+3i42i4607 1+5i +6(~1)
T 130 1430 I* +3° 1+9

—5+5 =5 5 -1 1.
=—t—=—+F—1

10) mw m 2 2

Letz =rcosd +irsing

So,

reosd = o and rsinf =

P | —

On squaring and adding, we get

T

twona-( 2] {2)

ool ]
4 4 2 [Conventionally, » > 0]
I
rF= ﬁ
MNow,
: Cmﬁ'—_l and ! sinﬁ'—]
2 2 NG 2
-1 . 1
= cosH =—— and sinfl = —
V2 V2
n 3 .
L =m- I = T [.f-"n‘. 7 lies in the 11 quadmnl]

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)
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z=3x+5xi=3pi—5yi’ =3x+5xi-3yi+5y=(3x+5y)+i(5x-3y)
ST =(3x435y)—i(5x-3y)

Also given, 7 = —6—-24i

And,

(3x + 5y) —i(5x — 3y) = -6 -24i

On equating real and imaginary parts, we have
3X+5y=-6...... (1)

5x—3y=24 ...... (i)

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

S5y=-6-9=-15

y=-3

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

15. Find the modulus of 1+7 1-i

Solution: 1—i 1+i

> 4

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

421 42

1" +1°
Y
2
147 1—i -
=2 =42 =2
=i 1+i
I W _4 3 2
16. If (x + iy)* = u + iv, then show that ¥‘;— (-‘f =)
Solution:
Given,

(x+iv) =u+iv

o +(iv) +3 -.r-{1-‘[.1’+ iv)=u+iv

APy 3 v+ 307 = u v
i

X =i 3 yi-3x0" =u+iv
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On equating real and imaginary parts, we get
w=x =30, v=3xy—
w v o ox =3x7 3xfy—y
= - — =

x oy x v

=x" =3y 43 ="
=4y - 4_1::
= 4[.?2 — .1:3}

u v ) 2
S—t—=dx -y
Xy ( ’ ]
Hence proved.
p-u
17. If 0. and B are different complex numbers with || = 1, then find I—ap

Solution:

leta=a+bhandP=x+1iy
Given, [p] 1

So, \In'x: +}-': =]

=x +y =1 (1)

|ﬂ—¢1 |_| (x+iy)—(a+ib) |

-ap| |1-(a—ib)(x +iy)|
(x-a)+i(y-b) |

1 —{ax +aiy —ibx + b}']|

B (x—a)+i(y—b) |
(1-ax—by)+ i(hx—ﬂ}'”

~ |[x-u}+i{}-'-h-}| [

(1—ax—by)+i(bx—ay)|

[T
J{I—ux ~by)” +(bx —ay)

Jxi+at—2ax+y’ +b’ - 2by

Py

JI +a’x’ 4+ b’y? = 2ax + 2abxy - 2by + b’x* + a’y’ = 2abxy
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.J'I(x” +}*")+ a’ +b’—2ax-2by
B J! + ;f(.‘-:J + }"1]+ bi(}"\ 1 .‘{!]- 2ax - 2by

J1+a® +b’ —2ax — 2by
J1+a® +b? - 2ax - 2by
=1

[Using (1)]

f—uo
| -ap

18. Find the number of non-zero integral solutions of the equation |1 - i|* = 2*
Solution:

x=10
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) (C2 + d2) (e2 + f2) (gz + hZ) - AZ + BZ.
Solution:

Given,

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

= |{cr+r’h}|x [c+:’d}|x (e+if) >-<|(g+:'h}| = |A+:’B| [|:,:;|: :lH:! ]

Jat +5 xJe +d* x\,f'e: +f* ><\||'rg: I =JAT+ B
On squaring both sides, we get
(8% +0%) (7 + ) (€2 + F) (¢ + 1) = A7 + B2
Hence proved.
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20. If, [—] =1 then find the least positive integral value of m.

—i

Solution:

- '\ll'n'.l

[EJ -
-7

Moi o\
| lixﬂj —
Vl=i 141

'
]

|'(1: b it 4 2;‘]'":'

-~

h
(1=1+2iY"
J ) l
2
i oy

| ]
L

t2 |
Il
o

o=

i" =1

Hence.m = 4k, 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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