Chapter 5 — Complex Numbers and Quadratic Equations
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Question 1:
3,
(51 ][—TF]

Express the given complex number in the form a + ib: =
Answer:
{55}][_—3!} = —Sxi_x i i
i B 5

= _3;*

=-3(-1) [t =-1]

=3
Question 2:

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

Answer:

Question 3:

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

Answer:
II,-—_:'.l — i—lx\l—_{ L {EJ ‘] If—_{

e [:‘* = ;J
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Question 4:

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

Answer:

T+i7)+i(T+iT)=21421i+Ti+7i"
=21+28i+7x(~1) [t =—1]
= 14+28i

Question 5:

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

Answer:
(1=i)=(-1+i6)=1-i+1-6i
=2-7i

Question 6:

'J1||M
5__J
,_d__\
I
Bd | LA
=

U\I—

(5

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

Answer:

21 5
[li-ﬂ'—]-(tibf'—]
3 5\ 2
2 5
:1-|- fmifm =i

5 5

-19 21
= ——
3 10
Question 7:
i1 7 I (4
{ :1—!—]+(4-H—-—]‘— - I-I]
Express the given complex number in the form a + ib:L-*~ 37\ 371 A

Answer:



(oo 5]
—+i— |+ d+i= ||| —+i
33 3 3
:-1~+1f+4+l:+~4~—1

3 3 i 3
=[l+4+iJ+i[1+l—iJ
3 3 3 3

17 .5
= —_— =

3 3
Question 8:

Express the given complex number in the form a + ib: (1 — i)4

Answer:
(=)' =[]
=[P+#-2]
=[1-1-2i]
=(-2i)
= (—2i)=(-2i)
=4/ =4 p==_q

Question 9:

3
(l + ’{r]
Express the given complex number in the form a + ib: 3

Answer:

(%+3ql=[%T+{mf+a[%ﬁzq[%+3i

= L ot e !+3;]
27 3

- +27(=i)+i+97 [P =-i]

27
| . -
= - 27i+i-9 [i*=-1]
I :
:[E—l} +|'[—_j...l'r+1}
242

S 1
27



Question 10:

III- 13
[ =g)
Express the given complex number in the form a + ib: 3

Answer:

i \I
= s+f—+zf[2+L
27 3)
2i?
== 8—2—4—4!4‘?] I:l‘ =—|':|
i . 2] B
_3_54—41_5# [ =-1]
_[22 mﬂ
3027
22 107,
3 27

Question 11:

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

Answer:
Letz=4-31
Then,

e .'7_-= 1 = :\-: _—
2:4+3iandi‘| 4 +(-3) =16+9=25

Therefore, the multiplicative inverse of 4 — 3i is given by

L F _4+3_4 3

=4

25 25 25

- =

| -
Z

Question 12:

Find the multiplicative inverse of the complex number ﬁ +3i

Answer:



Then.Z=+/5-3i and || =(V/5] +3' =5+9=14

Therefore, the multiplicative inverse of\'@ +3i 4 given by

J5-3i 5 3

TEf 14 14 14

Question 13:

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

Letz =i

Then, =i and || =1" =1

Therefore, the multiplicative inverse of —i is given by

Question 14:

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

(3+f'\"'§}{3—i£}

()~ (147

Answer:



(3+15)(3-1<5)
({5 2)-(-i2)
5 < (5%
:ﬁiu}@i@lﬁ: [(a+b)(a-t)=a"-5']

_9-5/

=

24
‘3‘—5[—]) ,
e -':—I

SNET, [’ ]
9+5 |

5

220 i
LT

227

144

22(-1)
_ZTi N2
22

—72i

2
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Question 1:

Find the modulus and the argument of the complex number? = ~ = iﬁ

Answer:
z=—l—i-u"'§
Let reost =—1 and rsin® =—-Jr§

On squaring and adding, we obtain

.

{rmsﬂ]: -+-|:r:-:inl[;ll}J =l:—-l\}2 +[-J§)_

= 1‘3{1;:953 0 +sin’ Ei] =1+3

=r =4 [cusfﬁ+s]n2£}:1]
== \|'IE =2 [meentinnatl}u r> ﬂ}
SoModulus =2

* 2cosB=—1and 2sinf=—3
-3

= cnsﬂ=%l and sinB=



Since both the values of sin 0 and cos 0 are negative and sin0 and cosO are negative in III quadrant,

: 'y ‘)
T —&T
Argument=—| n— —J -
_ 3 3
-2n
Thus, the modulus and argument of the complex number =1= ”ﬁ Vare 2 and 3 respectively.
Question 2:
Find the modulus and the argument of the complex number = = —J3+i
Answer:
z=—3+i
Let rcosd = —3 and rsind = |
On squaring and adding, we obtain
recos @ +r sint @ = [ \"r? ) +1°
=rl=3+1=4 [cos’ @+sin" 6 =1]
— r=afd =2 [Conventionally. » > 0]
S Modulus =2
. 2cosf =—/3 and 2sin@ =1
—3 : I
= cos@=—>" and sinf=
2 2
T Sm e
L=r——= [r-'\s; & lies in the 11 quudmnl]
6 6
Sm

Thus, the modulus and argument of the complex number _\E *lare 2 and 6 respectively.

Question 3:

Convert the given complex number in polar form: 1 — i
Answer:

1-1i

LetrcosO=1andrsin 0 =-1

On squaring and adding, we obtain



rcos” @+t sin® @ =17 +(-1)

= (::nls;J A +sin’ fi‘): 1+1

b =2

= =42 [Cnnw:nliunall}-. r }{‘l]

\;"Ecust‘:?zl and \Eainﬂ: =1

| . |
= cosf=— and sinf=-—
b |

V2

L [As @ lies in the IV quadrant]

. i ) 1t [ n . )
S l=i=rcos r?+.r'r::mﬁ=x5m5| - ]+:’~¢"§.~:m[— J=\E mm| - ]+islﬂ[—
o4 4 .4 471 This is the

required polar form.

Question 4:

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

Answer:

—-1+i
LetrcosO=—-landrsin 0 =1
On squaring and adding, we obtain
r?cos’ O+rtsin® @ = (1) +1’

=% ;'J{uusz 8 +sin” H‘] =1+1

bt =2
= r=1/2 [Conventionally. r > 0]
ﬁcnst?:"] and \E.‘;inﬁ:I
= cosfl = —% and sin# = %
3 5
H:x—%:f [As @ lies in the Il quadrant]

It can be written,
. e = 3t = . 3n ( 3m_ . 3=
s=l+i=rcos@+irsind=+y2cos— +i 25m-—’—=\f'§| COS = £isin ==
4 4 L 4 4 |

This is the required polar form.

Question 5:



Convert the given complex number in polar form: — 1 — 1
Answer:

-1-i

LetrcosO=-1andrsin 0 =-1

On squaring and adding, we obtain

rcos’ @+ sin® @ =(-1) +(-1)

= r? {l:[l:-i: A +sin” 15'}: 1+1

[Conventionally, r > 0]
\EC{‘}SE= -1 and ﬁsinﬁ' =—|

I I
= cosd =——— and sinf=——
V2 V2
m 3m i 3
.'.H:—[i‘t—-‘i]: 7 [As & lies in the 1lI L]Lli-llljl'ﬂﬂl]

. 3 . = . -3 =3 e
S—=l—i=rcosd+irsing :ﬁcns_—x+;u‘r§5|n_—n = ﬁ[cns%n+15111fn]
4 4 4 This is the required
polar form.

Question 6:

Convert the given complex number in polar form: -3
Answer:

-3

LetrcosO=-3andrsin 0 =0

On squaring and adding, we obtain

#? cos® O+ sin’ @ = (-3)’

= [um;l 8+ sin” 9) =9

=r' =9

=r=49=3 [Conventionally. > 0]
2 3cos@ =-3 and 3sind =0

—cosf =—1 and sind =0

SLl=nm

S —3=rcos@+irsinf =3cosm +Bsinm =3 (cosm +isinm )



This is the required polar form.

Question 7:

-
Convert the given complex number in polar form: vat+!

Answer:

=

JI3+T

5y )
Letrcos O =%-" andrsin 0 =1

On squaring and adding, we obtain

r* cos’ @+ r'sin* 0= (V3 ) +1

= r*(cos® A +sin’ @) =3+1

—=r'=4

—r=+4=2 [Conwnt[unu!]y. re ﬂ]

Co2cosd = \E and 2sind =1

= cosf=—— and sinf = !
2 2
56 =% [As @ lies in the | quadrant ]

P i | R - - R
3 +i=rcos@+irsing = 2cos—+i25In—= E{u:ns:—ﬂsm —_]
6 & i) G

This is the required polar form.

Question §:

Convert the given complex number in polar form: i

Answer:
i
LetrcosO=0andrsin 0 =1

On squaring and adding, we obtain



rieos’ @+risin® @=0"+ 1

— [:::us: #+sin’ 9] =1

= p? =]

= r=41=1 [Cum'cnliunail}; ro {J]
SocosE =0 and sinf =1

Ha
il

N

i

; . 7| SRR |
Si=rcosf 4+ irsing ZEDRE-FJ'EH'I;

This is the required polar form.
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Question 1:

Solve the equation x2+3=0

Answer:

The given quadratic equation is x2 + 3 = 0

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

Therefore, the discriminant of the given equation is
D=b>-dac=02-4x1x3=-12

Therefore, the required solutions are

—biw."ﬁzi 12 _ #4/12i H—T:f]

2a 2x] 2
i
12J3 i =
B LR
2
Question 2:

Solve the equation 2x2+x+1=0

Answer:

The given quadratic equation is 2x2+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>-4ac=12-4x2x1=1-8=-7

Therefore, the required solutions are

-b+D _ —1£V=T 12471 [T =1]
2 e 4 L
Question 3:

Solve the equation X2 +3x+9=0

Answer:

The given quadratic equation is X2 +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 is
D=b>—4ac=32-4x1x9=9-36=-27

Therefore, the required solutions are

—b+D  -3+4-27 -31+3J-3 -3+33i Vi=i]
= 2 = Sl
2a 2(1) 2 2 L
Question 4:

Solve the equation x2+x-2=0

Answer:

The given quadratic equation is x24+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 is
D=b>—dac=12-d4x(-1)x(-2)=1-8=-7

Therefore, the required solutions are



2a ?_:-:{ -I] -2 L

—h+Jﬁ_—|+J—_? _1#7i _J—_I-—f'}

Question 5:

Solve the equation x2+3x+5=0

Answer:

The given quadratic equation is X2 +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=b’-4dac=32-4x1x5=9-20=-11

Therefore, the required solutions are

—b+D 3+ 3410 [V =1]

2a 2x1 2 il
Question 6:

Solve the equation X2-x+2=0
Answer:
The given quadratic equation is X2-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 is
D=b’—4dac=(-1)>-4x1x2=1-8=-7

Therefore, the required solutions are

~b+JD —{—I}.’r.x.-"—_?:liwﬁf '\a’-_lzf'J

2a 2x]

Question 7:

Solve the equation ¥2¥ +X+ V2=0



Answer:

The given quadratic equation is V2xt +x+42=0

On comparing the given equation with ax” + bx + ¢ = 0, we obtain
a=“-E,b= 1,andc=“~IIE

Therefore, the discriminant of the given equation is
D=b?—dac=12- 4xV2xy2_ 1 _g-_5

Therefore, the required solutions are

_.b-l-\."ﬁ_—l-l-u'r—_?_—l*ﬁi _\.'"—_I:J':|

2a Exﬁ - .?.u"'i_- -

Question 8:

Solve the equation \E-"': - \E.T +3~,|'r_:1 =)

Answer:

The given quadratic equation is V3x' —V2x 433 =0

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

—

a=V3 p-—2 33

,and ¢ =

Therefore, the discriminant of the given equation is

1

D:b2_4aC:(.ﬁ}' 4(v3)(3v3)=2-36=-34

Therefore, the required solutions are

*a

oo BT pem
2a 2 % ""E 23 |
Question 9:

. 1
X 4x+—=10
Solve the equation V2

Answer:

) 1
XK +x+—==0
The given quadratic equation is V2



This equation can also be written as V2x* +4/2x +1=0

On comparing this equation with ax” + bx + ¢ = 0, we obtain
a=‘-5,b=’~5,andc=l
 Diseriminant (D)=b*~4ac=(v2) —4x(V2)x1=2-42
Therefore, the required solutions are
bfD 2 2_avr  —V2Ey2(1-242)
2a 2x+2 - 242
NEENG] NN ):‘

= 332 [ﬂ:i}

—|i[¢14‘5—1]i

2

Question 10:

X +—=+1=0
Solve the equation V2

Answer:

YA t1=0
The given quadratic equation is V2

This equation can also be written as Vaxl +x+42=0

On comparing this equation with ax® + bx + ¢ = 0, we obtain
a:"-'E,b: 1,andc:"-IIIE

- Discriminant (D) =5 —4dac =1’ —4x/2xJ2 =1-8=-7

Therefore, the required solutions are

b+JD _—1:JT _ 127 =N
2a 242 22 -
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Question 1:



Evaluate:

Answer:

= —[1k +i+3-1 -r'{l+r']:|
= —[1+;‘" +3i 4+ 3:"]
=-[1-i+3i-3]

=—[-2+2i]

=2=2

Question 2:

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

Re (zyz,) =Re zy Re 2z —Im zy Im 2,

Answer:



Letz =x, +iy, and z, = x, +iy,
B2y =%+ ) (6 +iv,)

=x (%, +iy, ) +iv (v, +y)

: i L
XX+, +0nxs + vy,

= XX, XY, VX — WY, [:'" = —I]

(%% =y ) +i( Xy, + J":-":z}
= Re(z,2,)=xx, - v,
= Re(z,z,)=Rez Rez, ~Imz Imz,

Hence, proved.

Question 3:

( 2 Y(3 4;]

Reduce A4 I'H-JL S+i to the standard form.

Answer:

[ I 2 j[S—-ﬁ}r (1+i)=2(1-4/) [3_4;]
I=4i 1+i/\ 5+i (1=4i)(1+7) |L5+i

:[ | +i=248i }[3;4;}:[~|+0;}[3 4;]
T4+i—4i—4 || 5+i 5-3i

_| 3+4i+27i-36/" | _334+31i _ 3343li
25+5i =15/ =3 28 —10i {14 Ss}

_(33+3|:] (14+5/)
2(14 -51) [|4+5:}
4&’*+E@5u434;+155; 307 +599i

oy -Gy | 2(196-257")

_307+599/ _307+599i 307 599i

2(221) 442 442 442

This 15 the required standard form.

I_Dn multiplying numerator and denominator by (14 + 5 }_

Question 4:

a—ib ,  ay2 at+b
~id ) f+d’
If x —iy = prove that ¢ .

Answer:



a—ib _c+id
c—1d c¢+1d

:\{(m;+hd]+i[ad—bc}

['[‘.in multiplying numerator and deno minator by (c+ id]]

¢ +d

.',{,\;—u,,-]: . (ac+bd)+i{ad-be)

¢ +d°
(ac+bd)+i(ad - be)
¢ +d°
On comparing real and imaginary parts, we obtain
T O PN (1)
c+d” ¢t +d”

= %% —y* —2ixy =

(x +y:): =(x? —y:): +4x7y"

=[u{:+hd]"+[ad—h::]: [Using (1)]

¢’ +d° ¢* +d?

_a’c’+b'd” +2acbd +a'd’ +bc’ —2adbe
) (+d?)
_a'e +b'd’ +a'd’ +b’c’
(a:3 +q:|3)T

al(c" +.:I::]+ b (c: +d7)
. (& +d?)
B (¢*+d?)(a* +b7)
B (¢° 4—4:1")1
_a+b’

¢ +d°
Hence, proved.

Question 5:
Convert the following in the polar form:

1+7i L +3i

2_5}- , (i) 1-2i

(1) {

Answer:

1+ 7i

ta
Il

e
Fd
|
==
e
=)

(i) Here,



+7F _ 147 1+7i

C(2-i) A+ -4 4-1-4i
1470 3447 3+4i+21i+287
T 3_4i 3447 i
_3+4:+2];—28_—25+25r'

I e
=—1+i

LetrcosO=-1andrsin0 =1

On squaring and adding, we obtain
r2 (cos2 0 + sin? 0)=1+1
=>r2(00326+sin26)=2zr2=2

=pr= \E [(.‘Dm-'entionall}: r o (l]
~A2cos@=—1and V2sin@ =1

-1
and sind =

!
= cost = —=
2 V2
E x—j"::"{—f [As 8 lies in Il quadrant]

sz=rcosO+1irsin©
= in B
=+/2 m—+r~.ﬂ'_sm—— CDST+HIH—

This is the required polar form.

_1+3
(ii) Here, 1-2i

3 [+3fxl+2f‘
1-2i 1+2i
142§ 43i-6
T 1+4
_ =a5i
S5

S

LetrcosO=-1andrsin6 =1
On squaring and adding, we obtain
2 (cos2 0 + sin? 0=1+1 =12 (cos2 0 + sin? 0)=2

=1’=2 [cos® 0 + sin® 0 = 1]

[cos2 0+ sin2 0 = 1]



—pr=+2 [Conventionally, > 0]
2cos@=—1and V2sind =1

-1 : |
— s = E and sin & = ﬁ

SB=n- :: 3; [As & lies in 1 quudranl]

sz=rcosO+1irsin 0

e B | A . | 3n . . 3m
:wlms—+r¢25m—=J:(ms—+rsm—
4 4 \ 4 4

This is the required polar form.

Question 6:

5
3v —dx+ ? =1

Solve the equation

Answer:

5
3 —4x+ ? =)

The given quadratic equation is
This equation can also be written as 9% —12x+20=0

On comparing this equation with ax? + bx + ¢ = 0, we obtain
a=9,b=-12,and ¢ =20

Therefore, the discriminant of the given equation is

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

Therefore, the required solutions are

-b+JD _—(=12)+-576 124576 [ﬁm}
2a 2x9 18
124247 6(2+£4i) 24 2 S 4:,
18 18 3 373
Question 7:
x —21‘+£={]

Solve the equation

Answer:



The given quadratic equation is -
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,andc=3

Therefore, the discriminant of the given equation is
D=b’>—4ac=(-4)>-4x2x3=16-24=-8

Therefore, the required solutions are

4D _—(-4):V-8 4422 W fJ

2a 2x2 4 -
3:14"3: uE

= > =l:-1 i

Question 8:

Solve the equation 27x2-10x+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=-10,andc =1

Therefore, the discriminant of the given equation is
D=b%-4dac=(-10)>-4x27 x1=100- 108 = -8

Therefore, the required solutions are

—b+JD  —(=10)2V-8 10+22/ [VA=i]

2a 2x27 54
S+2i 5 2.
— — - = e " e |
o 27 27
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Question 9:

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



Answer:

The given quadratic equation is 21x2-28x+10=0

On comparing the given equation with ax? + bx + ¢ = 0, we obtain
a=21,b=-28,and c =10

Therefore, the discriminant of the given equation is

D =b2—4ac = (-28)2 -4 x 21 x 10 = 784 — 840 = -56

Therefore, the required solutions are

—btJD  —(-28)£y-56 28+./56i

¢ 2x21 42
_28+2414i_28 2414, 2 14
2 42 42 3 2

Question 10:

ty
+

M

L4
va
+

if Z=2-h =1+ g

Answer:
5y=2=i, z,=1+i
24z, +1| 2=+ (1+0)+]]

| EEE i [P [F ]

4 !=|

_".lfs ‘r{]_f]

2 l+;|_|7‘ |+r)|
=i 1+i| |P=2]

i (1+7) [.r': ._:._fl

+ 1

(o ]

[ ]

(1+7)

5

=|!+:‘|=wu|:+|: =4/2

is /2.

Thus. the value 01‘"

-,—_,+

Question 11:



(x+i) ,(KE—H}E

Ifa+ib=2X +I , prove that a + b% = [2x+|}
Answer:
X +i
a +ib=w—~,-—~}---
2% +1
X+ +2xi
2x* +1
_ X -1+i2x
2% +1

=1 i 2 ]
= . +1 :
2x- +1 2x°+1

On comparing real and imaginary parts, we obtain

A ¥t —1 : [ T JJ
sa +hb = : o+ R
2y +1 2%+

3 x4 1=2%" + 47
T (x+1)
Cxtae2x’

B (2% +1)

(x* *'):,,
(2x7+1)
{x3+l]z

(22 +1)

=

Lat+b =

Hence, proved.

Question 12:

Z, =2=1, 2; ==2+i

Let . Find
@ NS ) W
Answer:

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



2z, =(2=i)(=2+i)=—4+2i+2i-i" =—d+4di—(-1) =3 +4i

(1

Z, =241

o zzZ, —3+4i
o 2+i

On multiplying numerator and denominator by (2 — i), we obtain

7z, (3+4i)(2-1) -6+43i+8i-4i" -6+11i-4(-1)
7, (2+i)(2-1) 2417 LB
—2+11 .

= =—+—i

5 505

On comparing real parts, we obtain
\

=3

Ra;(—?"?': =—

\ & 5

1 | o3

iy 47 =)(2+) 2F+()

On comparing imaginary parts, we obtain
I
Im| — (=0
z/Z,

Question 13:

| —

1+ 24

Find the modulus and argument of the complex number 1=3r

Answer:
_,_I-I-E."

Let ]_3",then

LM+ 143 1430420460 I+5r‘+fj[—]}
=13 1431 D43 1+9

—5+5 -5 5 -1 1.
i — +_

T 10 10 2 2
Letz=rcosd +irsing

b | =

- -1 .
ie., rcose@:T and rsiné =

On squaring and adding, we obtain



= {E.'.US:  +sin” 5‘]=[_JJ- +[,I:, ]

::'-r":| —

b | =

I
+—=
4

| —

=>r= [Conventionally, r > 0]

-

1 =] I |
S —=005# =— and —=sinfd =—
2 V2 2

2 2

-1 . I
= cost =—= and sinfl = —
J2 V2
S B=m= I = -J?:-E [ﬁaﬁ & lies in the 11 quudranl]

] and 3_IE

Therefore, the modulus and argument of the given complex number are "E 4 respectively.

Question 14:

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

Answer:

Log 2 =(x=1)(3+51)

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

It is given that, z=-0-24i

S(3x+5y)—i(5x—3y)=—6-24i

Equating real and imaginary parts, we obtain

Ix+5y=-6 s )
5x-3y=24 e (11)

Multiplying equation (i) by 3 and equation (ii) by 5 and then adding them, we obtain

Ox+15y=—18
25x=15y =120
34x =102
2
5 s 102 _3
34

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.

Question 15:
14§ 1-i

Find the modulus of 1—# 1+i

Answer:

Lbi _1=i (140 =(1=1)°

=i 14i  (1=i)(1+i)

NP +2i-1- 4 2i

1 +1°
e
2
8 Lo S | N, O 0
=i 14§

Question 16:

Hoowv 5
Foiein e :4(_,[.- —_1-“)
If (x + iy)3 =u + iv, then show that* ¥

Answer:

. A3 .
(x+i) =u+iv

i T f ; .
=S+ () +3-xdy(x+iv)=utriv
= X+ 437 v+ 307 =u+iv
=x -y + 31"}':' -3xy" =u+iv

= (x' =307 )+i(3y -y )=u+iv

On equating real and imaginary parts, we obtain



3 2 2 3
u=x —3Ixy, v=3x"y—y

v v x-3xn' 3xy—y
= +
xy  x y
x{f - EfJ }'(313 -y }

= i
x v

=x"=3y* 432" -y
=4x" - 4y"
=4(x* - %)

H Ao

L—t—=4(x -7

x ¥

Hence, proved.

Question 17:

ﬁa

—ap|

If o and 3 are different complex numbers w1th]'B‘| =1, then fmd

Answer:

Leta=a+iband p=x +1iy

Bl=1

It is given that,

syt =1

=x" +y' =1 v )
|p-u|_ | x+iy)—(a+ib) |
[1- uﬁ|_|l— —Jh)l:k‘.+i}']|
(x-a)+i(y=b) |

1= (ax +aiy—ibx + h}-‘]|

(x—a)+i(y—b)
(1-ax—by)+i(bx—ay)

__|(x=a)+i(y-b) [
|{I—ax—b}'}+i[b:-c—ay]l

.J{x ~a)’ +{3=—b}1
\({I—ux —by)’ +[bx—uw}:

£

z|_lal
&

z,

J\ +a’ =2ax+y* +b’ —2by

‘f|+n x* +b'y® = 2ax + 2abxy - 2by Fbix +a’ v’ —2abxy



- - 4 .
\j{\ +}-")+ a+b” —2ax-2by

Ji -l-'al(.‘-c'1 + 3':]-+ b"(_}': + .‘{1)- Z2ax —2by

" .,jl +a’+b’ —2ax - 2by
~ Ji+a® +b —2ax—2by

=
.‘B—a
|—ap

I:l_lﬁing [I]]

Question 18:

: . : . =i =2
Find the number of non-zero integral solutions of the equatlon! | .

Answer:

!_~|‘—j*
,_1 i =2

X
x
> —=X
2
= x=12x

= dx—=x=10

= x =10

Thus, O is the only integral solution of the given equation. Therefore, the number of non-zero integral

solutions of the given equation is 0.

Question 19:

If (a + ib) (c +id) (e + if) (g + ih) = A + iB, then show that
(@®+b2) (2 +d>) (e + 12 (g2 +h?) = A% + B2

Answer:

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

|(-:z +ib)(c+id)(e+if )(g+ H‘r]| =|A +iB|
= (a +r'h}|:-c (c+m‘}| x|(e+if) :-c|[g+ h".?}| =|A +iB| [|: :_._|= 1z ||z, ]

= Ja® +b° xS +dP xJ& + I xy g + B = YA+ B



On squaring both sides, we obtain
(a® +b?) (¢ +d?) (e* + ) (g7 + h%) = A® + B?

Hence, proved.

Question 20:

(1+i)

— | =1
IfL 1-i) , then find the least positive integral value of m.

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).



