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NCERT solutions for class 11 maths chapter 5 Complex Numbers and

Quadratic Equations-Exercise: 5.1

Question:1 Express each of the complex number in the form @ + b .

Answer:

On solving

MNow, in the form of @ + ib we can write it as

=3+

Question:2 Express each of the complex number in the form @ + b,
9, .10

R

Answer:
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We know thati® = 1

. 0, -19.
Now, we will reduce 1~ + i1 into

9+ 1= (12 + (3.8

=(1)%i+(1)3.(=) (' =1,i* = —i and * = —1)
=4 —i="0

Now, in the form of @ + b we can write it as

0+ 10

Therefore, the answer is © + 10

Question:3 Express each of the complex number in the form a+tib.
_#'—3‘!-'.'!

Answer:

We know that i* = 1

Now, we will reduce i " into

Now, in the form of @ + ib we can write it as
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0+ 11

Therefore, the answer is © + i1

Question:4 Express each of the complex number in the form a+tib.
3T+ Ti) + (T + Ti)

Answer:

Given problem is
3(7+ Ti) +i(7 + Ti)

Now, we will reduce it into

BT+T)+i(T+Ti) =21 +21i +Ti + Ti°

=21 4+2Li+Ti+7(-1) (¥ =-1)
=214+21Li4+Ti—-7
= 14 + 28

Therefore, the answer is 14 + 128

Question:5 Express each of the complex number in the form @ — i
(1 —1i) —(—1+ 61)

Answer:

Given problem is
(1 —i) — (=1 + 61)

Now, we will reduce it into
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(1=4) =(=14+6i)=1—i+1—6i
=2-Ti
Therefore, the answeris 2 — Ti
Question:6 Express each of the complex number in the form @ + b .

1 2 D

ztiz ) - 4 + in
Answer:

Given problem is

1.2 L0
1:8Y_ (4.8
55 '3

Now, we will reduce it into

= “+ 1

5 10
19 1_;::1
5 10

19 21

"

Therefore, the answeris o . 10
Question:7 Express each of the complex number in the form @ + b,
Answer:

Given problem is

Now, we will reduce it into
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I 4p1Y  (T4+1-—-3)

41
3 3

17 » i
= =— 1=
3 3

17 B

o _|._ 1=

Therefore, the answeris 3 J

Question:8 Express each of the complex number in the form @ + ib
(1— __‘-).j
Answer:

The given problem is
(1 —#)

Now, we will reduce it into

12 4 42 — 2.l.i)2[m~:iny (a —b)? = a® + b® — 2ab)

Therefore, the answer is —4 + 10

Question:9 Express each of the complex number in the form @ + ib
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Answer:

Given problem is

3
(-i: + .'i;ﬂf)

Now, we will reduce it into

(using (a + b}g — a® + b+ 3a’b + 3ab?)
= % + 278 + i + 942
— 27 + 27(=i) +i1+ 9(=1) 7 a

= —i and i* = —1)

Therefore, the answer is

242

—— — 2061

27

Question:10 Express each of the complex number in the form a + b,

(+-4)

Answer:
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Given problem is

g}

Now, we will reduce it into

(using (a + b)? = a® + b2 + 3alb + .'lrlh?]

8+ i +34 i 43122
=T +2?1+..31+ .ga.

(84— 1[ ']+4'+2[ 1])
= — —(—1 i+ =(—
27 3 (-1 = —i and i® = —1)

I . 2
=—-(H-—2—Ti+4.‘.—§>

_ ({—l+ 1u3]i+24—2)

27 3
22 107
3 27
22 107
Therefore, the answeris 3 97

Question:11 Find the multiplicative inverse of each of the complex numbers.

4 — 3

Answer:

letz =4 -3

Now, the multiplicative inverse is given by
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Question:12 Find the multiplicative inverse of each of the complex numbers.

\/E + 3i

Answer:

Letz = 't/:; + 3
Then,

zZ= x.»/a — 3
And

22 = (VB)2+ (3)2=5+9=14

Now, the multiplicative inverse is given by
4 z \/:_'l - 3 ﬁ o3

— — — _l_

2 14 14 14

s
=
B

vh .3

Therefore, the multiplicative inverse is 14 14

Question:13 Find the multiplicative inverse of each of the complex numbers.

Answer:
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Letz = —2

Then,

ES]

=1
And
22 =02+ (1)2=0+1=1

Now, the_multip!icatiue inverse is given by

5]

Therefore, the multiplicative inverse is U + 21

Question:14 Express the following expression in the form of @ + ib :

(3 +iv/5)(3 — iv/5)
(V3 + v2i) — (V3 —iv2)

Answer:

Given problem is
(3 4+ 2v/5)(3 — i1/5)
(V3 +V2i) - (V3 -iv2)

Now, we will reduce it into

(using (a—b)la+b) = a® — b?)

B 0 — 52
T VB V2i - V3 + Vi
_ 9-5(-1)
W2 (cif=-1)
14 /2
242 & V2i
Tﬁi
DT
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- |
|

d

\'/".

0—1——
2

[}

Therefore, answer is

NCERT solutions for class 11 maths chapter 5 Complex Numbers and

Quadratic Equations-Exercise: 5.2

Question:1 Find the modulus and the arguments of each of the complex numbers.
z=—1—14V3

Answer:

Given the problem is

z2==1- .h/g

Now, let

reosfl =—1 and rsinfl=—y3

Square and add both the sides

r'zlz_:'m-i! A +sind) = (—1)2 + [—-‘\/_ﬂ" (" cos @ +sin’ 0 = 1)
r’=1+3

r? =4

r=29(s7>0)

Therefore, the modulus is 2

Now,
2co08f = =1 and 2sinfl = — \/“f
3
cosfl = —— and sinf = —£
2 2

Since, both the values of cos  and sin # is negative and we know that they are
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negative in lll quadrant

Therefore,

i .2-1
Argument = a (“ B 5) 3

Therefore, the argument is

2m

3

Question:2 Find the modulus and the arguments of each of the complex numbers.

Z2= —\/'-'—I + 1
Answer:

Given the problem is

z2= —\,/E + 1

Now, let

reosf = —v/3 and rsinf =1

Square and add both the sides

r?(cos®f + sin0) = (- V3)2 + (1)%(--cos @ +sin® 6 = 1)
r?=1+3

rd =4

r=2{r>0)

Therefore, the modulus is 2

Now,

2cosf = —v/3 and 2sinf=1
V3

cosf = s and sinf = 5

e =

Since values of cos @ is negative and value sin # is positive and we know that this is the

case in |l quadrant
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Therefore,

(T u) B oM
Argument = "6 6

Therefore, the argument is

1

Question:3 Convert each of the complex numbers in the polar form:
1 —i
Answer:

Given problem is

z2=1-—1

Now, let

reosfl =1 and rsinfl = —1

Square and add both the sides
r?(cos® 8 + sin®#) = (1) + (=1)% (.- cos® @ +sin® 8 = 1)

rf=1+1

rt=2

r=+v2(.r>0)

Therefore, the modulus is V2

Now,

v”ir.-usfi =1 and v’ﬁsinﬁ =—1
cosfl = E and  sinfl = —%

Since values of sin  is negative and value cos f is positive and we know that this is the
case in the IV quadrant

Therefore,
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= =5 (lies in IV quadrant)

Therefore,

l—1 =rcosf +irsinf

i \/EE'EJH (—-::) + iV 28in (—'El)

=2 ([‘{JH (—g) + 181n (—g))

Therefore, the required polar form is V2 (ms (_i) ' (_§))
Question:4 Convert each of the complex numbers in the polar form:
—1 43

Answer:

Given the problem is
z==1+4+1

Now, let

recosfd = —1 and rsinf=1

Square and add both the sides
ri(cos® @ +sin? @) = (1)2 + (=1)% (- cos® @ +sin’ 0 = 1)

ri=1+1

r2 =2

r=v2(:r>0)

Therefore, the modulus is "/E

Now,

V2cosf = —1 and +2sinf =1
cosfl = _ 2 and sinfl =

1
V2 V2
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Since values of cos @ is negative and value sin # is positive and we know that this is the
case in |l quadrant

Therefore,

Therefore,

—14+i=rcosf +irsind

— COs 4 ) S5111 4
= \/E (t'{JH (3_171') + 1810 (%))

I T
\/‘E(mﬁ( ‘)+isiu (—l))
Therefore, the required polar form is k 4

Question:5 Convert each of the complex numbers in the polar form:

-] =3
Answer:

Given problem is

2=—1—1

Now, let

reosfl = —1 and rsinfl = —1

Square and add both the sides

r¥(cos? @ + sin?8) = (=1)2 + (=1)% (. cos? @ +sin’ 0 = 1)
r=1+1

ri=12

r=v2 &nbsnbsp; (. > 0)

Therefore, the modulus is v/z

Call: +91- 9686 - 083 - 421 Page 14 of 42 W VITRIEBcHGMTY 9T



VIKRANTADAD=MY"

Now,

vﬁc'tm f=—-1 and \.@Hin = —1
1 1

cosl = —— and sinfl = ———

V2 V2
Since values of both cos # and sin f is negative and we know that this is the case in IlI

quadrant

Therefore,

Therefore,

—1 —i=rcosf +irsinf

3 .
= V2 cos .. + 1V 2sin BT
4 4
3T g
= /2 (['UH (—TI) + isin (—-4—))

37 37
V2 (m:‘-; (——T) + isin (— ))
Therefore, the required polar form is 4 4

Question:6 Convert each of the complex numbers in the polar form:

-3
Answer:

Given problem is

r=-=3

Now, let

reosfl = —3 and rsinfl=0

Square and add both the sides
r2(cos? @ +sin?8) = (—3)2 + (0)2 (.- cos® 6 +sin’ 8 = 1)
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=040

r2=9

r=30r>0)

Therefore, the modulus is 3

Now,

Jcosf = -3 and 3sinf =0

cosl = -1 and sinfd=0

Since values of cos @ is negative and sin # is Positive and we know that this is the case
in Il quadrant

Therefore,

= (lies in I quadrant)
Therefore,

—3 =rcosf +irsind

= 3cos (7) + i3 sin ()

= 3 (cosm +isinm)

Therefore, the required polar form is 3 (cos ™ + i sin )

Question:7 Convert each of the complex numbers in the polar form:
\fﬂ_ + 1

Answer:

Given problem is

z=vV3+i

Now, let

reosfl = \/E and rsinfi=1
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Square and add both the sides

r¥(cos® 6 + sin®f) = (v”_i)'* + (12 (- cos? @ +sin?8 =1)
ri=3+1

rd—4

r=20.7r>0)

Therefore, the modulus is 2

Now,

2cosf = V3 and 2sinf = 1

1
cosfl = —  and sinfi‘=§

Since values of Both cos # and sin ¢ is Positive and we know that this is the case in |
quadrant

Ther{?rfore,
f = 3 (lies in I quadrant)

Therefore,
\fﬁ +1=rcosf +irsinf

= 2 cos (I) + 12 sin (E)
6 ]

il .. T
= 2 ((.‘UH - =+ 3811 —.)
6 ]

m A
2(cos — +1sin —

Therefore, the required polar form is ( 6 6 )

Question:8 Convert each of the complex numbers in the polar form:

Answer:
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Given problem is

z2=1

Now, let

recosf =0 and rsinf =1

Square and add both the sides

r(cos? @ + sin?8) = (0)2 + (1)2 (" cos® @ +sin? 0 = 1)
rf=0+1

ri=1

r=10r>0)

Therefore, the modulus is 1

Now,

lecosfl =0 and 1sinfl =1

cos =0 and sinf =1

Since values of Both cos # and sin @ is Positive and we know that this is the case in |
quadrant

Therefore,

m
f = 5 (lies in I quadrant)
Therefore,

1 =rcosf +irsinf

= | cos (g) + il sin (%)

T .., T
= £08 - =+ 1 811 —
2 2

' . €OS— +18In —
Therefore, the required polar form is 2 2
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NCERT solutions for class 11 maths chapter 5 Complex Numbers and

Quadratic Equations-Exercise: 5.3
Question:1 Solve each of the following equations: 22 +3=0
Answer:

Given equation is
a2 +3=0

Now, we know that the roots of the quadratic equation is given by the formula
—b = b* — dac
2a

In this case valueofa=1,b=0andc=3

Therefore,
-0+,/07—41.(3) £y=12 +2V/3i =
2.1 =3 - 7 iV

Therefore, the solutions of requires equation are ++/3i
Question:2 Solve each of the following equations: 212 +r41=0
Answer:

Given equation is
2t +r+1=0

Now, we know that the roots of the quadratic equation are given by the formula

-6+ w“hz — dac
2a

In this case valueofa=2,b=1andc=1

Therefore,
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—1+V17—421 —1+v1-8 —1xv-T -—1xT
2.2 a 4 a 4 4

Therefore, the solutions of requires equation are

—1+Ti
4

Question:3 Solve each of the following equations: 1 +3x+9=0
Answer:

Given equation is
24349 =1

Now, we know that the roots of the quadratic equation are given by the formula
—b+/b? — dac

2a

In this case valueofa=1,b=3andc=9

Therefore,
-3+ 37 —419 -3+v0-86 -3+y=27 -3+3y3i
2.1 - 2 2 y 2

Therefore, the solutions of requires equation are

—3+3/3i
2

Question:4 Solve each of the following equations: — 2?42 —-2=0

Answer:

Given equation is
gt e —2 =1

Now, we know that the roots of the quadratic equation is given by the formula
—bh =+ b — dac

2n
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In this case valueofa=-1,b=1andc=-2

Therefore,

Therefore, the solutions of equation are

—14+/Ti
~9

Question:5 Solve each of the following equations: 22 + 35+5.=0

Answer:

Given equation is
2 +3z+5=0

MNow, we know that the roots of the quadratic equation are given by the formula
—b+ Vb — dac
2a

In this case valueofa=1,b=3andc=5

Therefore,
—3+37—415 -3+V9-20 -3+ -11 —3+/11i
2.1 B 2 y iy 2
-3+ /11
Therefore, the solutions of the equation are 2

Question:6 Solve each of the following equations: 7 —z+2=0
Answer:

Given equation is
1 —z+2=0

MNow, we know that the roots of the quadratic equation are given by the formula
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—b+/b% — dac

2a
In this case valueofa=1,b=-1andc=2

Therefore,

11\/?.5

Therefore, the solutions of equation are 2
Question:7 Solve each of the following equations: V22l + 1+ V’E =0
Answer:

Given equation is
V2t +a+v2=0

Now, we know that the roots of the quadratic equation is given by the formula
—b+ Vb — dac
2

In this case the value of ¢ = VE b=1and e= ‘/E

Therefore,

—1+Ti

Therefore, the solutions of the equation are '-3\/,'E

Question:8 Solve each of the following equations: V322 — V2 +3v3=0
Answer:

Given equation is
\,/.'E;i"‘! — \/Ei - Svﬁ =1

Now, we know that the roots of the quadratic equation are given by the formula
—b+ v 0 — dac

2n
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In this case the value of @ = \/’] b= —\/E and ¢ = -'5\/’-'E
Therefore,
V234
2V3
V21 W3

Therefore, the solutions of the equation are 2/3

9 |

r° 4+

Question:9 Solve each of the following equations: | V2

Answer:

Given equation is
P +r+—=0

V2

Now, we know that the roots of the quadratic equation is given by the formula
—b+ u‘bz — dae

2a :
a=1b=1and c = —
In this case the value of v‘ﬁ
Therefore,
; 1 =
—1+ 12—41.1.%#—,5__1i 1—2y2 —1£4/-(2v2-1)
2.1 N 2 - 2
—1+4/(2v2 - 1)i

2
Therefore, the solutions of the equation are

-1+ \/(z\/ﬁ— 1)i
2

Question:10 Solve each of the following equations:
2 T :
r4+—+1=10

V2
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Answer:

Given eguation is
2 +

4+ —4+1=I
I hf'7 | )

Now, we know that the roots of the quadratic equation are given by the formula
—b+ /b2 — dac
2a

and ¢ =1

~1| o

b

a=1.b-=
In this case the value of v

Therefore,

—14++T1
2v/2

Therefore, the solutions of the equation are

=] /T4
2+/2

NCERT solutions for class 11 maths chapter 5 Complex Numbers and

Quadratic Equations-Miscellaneous Exercise

[+

3
Question:1 Evaluate
Answer:
The given pr{}brltem is
257 *
;18 £ _1_
i

Now, we will reduce it into
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= 3
= |1 1)+L.]
: 15:] (it =1.4=-1)
IR
- -l+-‘—.]
i 1
== —1+—><—.]
| t 1
= 11:3
= —1+£—2:|
: i1 .
= -1+_—J = [-1 -]’

Now,

(1443 =—(13F P F31%0 +3.1.42)
(using (a+ b)* = a® + b® + 3.a%.b + 3.a.b%)

= —(1—i+3i+3(=1)) (. =—i,i® =-1)
=—(1-1+4+31—3) = —(-2+ 2i)

=2—2i

Therefore, answeris 2 — 2i

Question:2 For any two complex numbers =1 and =2, prove

that Relz129) = Re 2y Re 29 — Imzy Imzg
Answer:

Let two complex numbers are
2 = x4+ iy

29 = 9 + il

Now,

2.2 = (21 + iy1). (T2 + iy)

= 1y + LYo + iy e + '-‘jzy']ffz
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= ryrg + i1y + i1 — Yrye (i = —1)
= z1x2 = y1ye + i(T1y2 + y1ra)

Re(z123) = x102 = 1y

= Re(z123) — Im(z123)

Hence proved

1 2 ) (d -lr)
Question:3 Reduce(l —4 144/ \ 541 /o the standard form.
Answer:

Given problem is
( 1 B 2 ) (.’1-4:'.
1—4i 141 5+1

Now, we will reduce it into

{ 14+i—2+8i 3 —4i
Nl —di i — 442 5+1

(=149 3 —4i
TNl -3 —4(- B+ 4
i_

P (B s T 3— 4
a \ 5 — 3 H4+1

Now, multiply numerator an denominator by (14 + 5i)
33+ a3l 14 + M

2014 — 5) 14+ 5i
462 + 1650 + 434i + 155:°
2(142 — (5i)?) (using (a —b)(a+b) = a® — b*)

=
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462 + 599 — 155
2(196 — 25:2)
307 + 599 307 + 599 307 + 599% 307 599

R 2(196 +25) 2x221 442 T 442 =, "2

=

3007 299

f
Therefore, answer is 442 442

I'Iﬂ —1b 2 252 EIE“‘I'J2
¥ 1 =

r—iy= -,.,f

Question:4 If ¢ —1id  prove that ; T 2 4d?
Answer:

the given problem is

a—ih

=iy = =T

Now, multiply the numerator and denominator by

e+ id

iy \/n, —1 y e+ id
' = c—id ¢+ id
B \X[ur' + bd) + i(ad — be) | \/[m: + bd) + ilad — be)

N 2 — 322 e 4 d?

MNow, square both the sides

_ 2
(i —iy)F = (\/(ﬂﬂ' + bfi)g:—_zi;;d ¥ bcj)

N (ae + bd) + ilad — be)
a c? + d?

(ac + bd) + i(ad — bc)

T — yz — 2Ty = T

On comparing the real and imaginary part, we obtain
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ac + bd ad — be :
Pty =gy 0

Now,
[_Iz + yzjz s {Irz - yzjz 2% 4-.1"25;2

~ fac+ b\ 2 ad — be\ 2 o .
“\FTB) T\ B E (using (1))

a2c? + 22 + 2achd + a2 d® + b2c? — 2adbe
(e b d)d
a’c? + b¥d? + a’d® + b2c?
(.E,Z 4 d2)2
a®(c? + d?) + ¥ + &%)
(¢ + d?)?
(a2 + 62 (P + d%)
T (E+EP
|[r.|'.2 + hgjl

EEY

Hence proved

Question:5(i) Convert the following in the polar form:

1+ 7i
GRnE

Answer:

Let
1 + Ti 1 +Ti 1+ 7i 1+ 71

2—1)2 4+ -4 4-1-4 3-4i

B —
iy —

Now, multiply the numerator and denominator by 3 + 4
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147 3+4i 3+4i+421i+282 —254 25 _
== ei= s S F =0 3 3 T m =—1+1
3 — 43 3+4 3° + 4 29
Now,
let
reostl = —1 and rsinf =1

On squaring both and then add

r?(cos? + sin?8) = (—1)% + 12

=2

— 2 (e 0)
Now,
ﬂcosfi‘: —1 and ﬁsinﬁ: 1|
Cos fl = —L and sinf = —

V2 V2
Since the value of cos @ is negative and sin @ is positive this is the case in Il quadrant

Therefore,

z=1rcosf +irsind
3 3
Ecm—’ + 3'x./'at11r1—i

3T 3
= \/_ (fm T + 1 8in —)

1

Therefore, the required polar form is

am am
\/"E (('Dh’ T + 18I0 —)

4

Question:5(ii) Convert the following in the polar form:

1 + 34
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1+ 32
1—22

by

Now, multiply the numerator and denominator by 1 + 2z

1+3¢ 1421 14+2i4+3—-6 -5+
TEET 2 YTy 1+4 5
Now,
let
reosfl = —1 and rsinfl = 1

On squaring both and then add
J'E[L'UHZ 6+ sin® ) = L:-l:,lz + 12

ré=2
. or>0)
Now,
\./E('{JH 0 =—1 anid \/§Hill 6 =1
1
cosfl = —— and sinfl = —
V2 V2

—
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-1+

Since the value of cos @ is negative and sin f is positive this is the case in Il quadrant

Therefore,

z=rcosf +irsind
3 3
= /2 cos Tﬁ + iv/2sin Tﬁ

37 3
= \./E cos — + { 8in —

4 4
Therefore, the required polar form is

am a7
\//E (HJH T + ¢ 8in _l)
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. 34+ =0
Question:6 Solve each of the equation: 3

Answer:

Given equation is

32 — dr + % -0

MNow, we know that the roots of the quadratic equation are given by the formula
—bh =+ \#bz — dac
2a

In this case the value of

0
a=3b=—4andc= 5

Therefore,
: g A
—(—4) % \/'1—43'* -43.F 4+16-80 4+/—64 4+8 2 L
= = = = - 1=

2.3 0 0 6 3 3
Therefore, the solutions of requires equation are
2 4
- 43—
3 3

. . =24 =

Question:7 Solve each of the equation: .
Answer:

Given equa?}ion is
x? — 2 + 5 0

MNow, we know that the roots of the quadratic equation are given by the formula
—b + \,.-"IrJE — dac

2a

o | Lo

_ a=1.b= -2 and c =
In this case the value of
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Therefore,
—(=2) \/f—l‘lz —413 23 /1-6 242 21i/2 L V2
21 =5 T 3 3 ~lFg
Therefore, the solutions of requires equation are
E
1+ i£
2

Question:8 Solve each of the equation: W2 - 10x+1=0,
Answer:

Given equation is
2r2 — 10z +1=0

MNow, we know that the roots of the quadratic equation are given by the formula

—b+ \/b* — dac
2a
In this case the value of @ = 27.b= —10 and ¢ =1
Therefore,
—(—10) & /(=10)7—4.27.1 10+ I00—108 10+ =8
2.27 T 54 & 54
10+i2y2 5 N A2
5% | 27 27

V. . V2
Therefore, the solutions of requires equation are 27 27

Question:9 Solve each of the equation: 21z — 28z + 10 = 0
Answer:

Given equation is
22 — 28x + 10 =0

Now, we know that the roots of the quadratic equation are given by the formula
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—b+ /b2 — dac
2a
In this case the value of @ = 21.b = —28 and ¢ = 10
Therefore,
—(—28) & /(—28)? —4.21.10 28+ /784 — 840 28+ v/—56
2.21 B 42 B 42
28 +4i2v/14 2 + A 14
R — S i
42 3 21
Therefore, the solutions of requires equation are
2 v 14
-+
3 21
=1 a 3 +1 ‘
Question:101f 21 =2 —é.sa =1+ findl =1 — 22+ 1],
Answer:
It is given that
HN=2—d,3p=1+4+1
Then,
Now, multiply the numerator and denominator by 1 + ¢
Now,
N4d=vVE+P=/T+1=v2
Therefore, the value of
1+ 241
21— 2941)ig \/E
L (z+i)? 2 2 (2+1)?
g +th= ——— a4+ b = —
Question:11 If 2:2+ 1, prove that 22+ 17
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Answer:

It is given that ;
. (a + i)
SR S |

Now, we will reduce it into

On comparing real and imaginary part. we will get
72— 1 2T
and b =

1= —
272 + 1 222 + 1

Now,

9 2 i 2
; ; e | 2T
e Y
oy 212 + 1 2% +1

i+ 1 — 202 4 422
T (27 +1)2
r* + 14 227
(222 + 1)?
(2 + 1)°
(222 +1)2

Hence proved

Question:12(i) Let 21 =2 — i.22 = —2 + i. Find

Re (”—1"—3)
£1

Answer:

It is given that

snn=2—iand 20 =-2+1

Now,
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Hu=2-i)(-2+i)=—-4+2i+ 2i — 2= —d4+4i+1=-3+4i
And
o= 241
Now,

—2+ 11z 2 11
e == e e

2 2 2

Now,

Rl DY oot
B3 D

Therefore, the answer is

g

D

Question:12(ji) Let =1 =2 — .22 = =2 + 1. Find

Im ( 1_ )
21z

Answer:

It is given that

:122—3:

Therefore,
Zi=2+4 i

25 =02-1)2+i)=22—i?2 =441 =5 (using (a—b)(a+b) =a® —?)

Now,

1 B 1
21 51 N 5
Therefore,
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1
Im( — ) =1
0

Therefore, the answeris 0

1424
Question:13 Find the modulus and argument of the complex number 1 — 3: .

Answer:

Let
14+ 22
1 -3

-
e

Now, multiply the numerator and denominator by (1 + 31)

Therefore,

[

B | =

rcostl = —— and rsinf =

Square and add both the sides

1NGI T \
2 2 )

L‘ E '.-' E= T pe-
rocosT 4+ rTsIn ( 2) o (2)
2(cos? @ + sin® @) l + 1
roloos 5 = | = =

4 4

r=— (* r >0)

1
Therefore, the modulus is »/j
Nlow, |
E cosf = _E il EHill B = E
1 1
cosfl = ——— and sinf = —
V2 V2
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Since the value of cos @ is negative and the value of sin # is positive and we know that it

is the case in |l quadrant

Therefore,
( ?r) 3T
== T — — = i—
Argument 4 4
3 1
— and —
Therefore, Argument and modulus are 4 vq respectively

Question:14 Find the real numbers x andy if {x iy){3 + 51') is the conjugate

of —6 — 24:
Answer:
Let

z=(x —iy)(3+ 5i) =3z + 5w — Iyt — ."lyig = 3r + by + i(Hx — 3y)

Therefore,

Z = (3z + by) —i(bz — 3y) — (1)
MNow, it is given that

7=—6—24i — (1)

Compare (i) and (ii) we will get
(3z + by) —i(bz — Jy) = —6 — 24i

On comparing real and imaginary part. we will get

3z + by = —6 and Hr — 3y = 24

On solving these we will get

r=3 and Y = —3

Therefore, the value of x and y are 3 and -3 respectively
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Question:15 Find the modulus of 1 —¢ 1+ |

Answer:

Let
141 1 —1

=%  qa3

.
-

Now, we will reduce it into

VIKRANTADAD=MY"

o l+i 1—i A+ —-(1-d)? PP+ +u-12-2+2
T 1—-i 1%d 0 (l+d(1-4) 12—

41 4 9i

1+1- 2 @
Now,

reosfl =0 and rsinf = 2

square and add both the sides. we will get,
r2cos? @ + rlsin?f = 02 + 22

f'zf:'{:.ﬂz 6 + sin® #) = 4

r? =4 s cos? @ + sin? f = l)

r=2 (v >0)

Therefore, modulus of

!+J_1—i

1—i 14ijs2

u H

+ = =4(z? —4?).

Question:16 If {+ + iy)? = u+iv , then show thatz v
Answer:

it is given that
(x + iy}‘? = u+iv
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MNow, expand the Left-hand side
2 + (iy)* + 3.(2)%dy + 3.2.(iy)? = u+iv
2 + ity 4 32ty + 3ai®y = u+ v

7° — aﬁy:; + .'i:rziy - 33".5.?2 = u+iv (- ®

= —i and % =—1)
7® =8z +i(3x%y — o) = u + v
On comparing real and imaginary part. we will get,

u=x’ — .'_i.i'yz and v = .'i.rzlg - H:;

Now,

u v x(x? =3y " y(3z% — o)
Ty oz y
=z’ — 3y2 +32 % yz

e ® 4y2

= 4(z* — )

Hence proved

3 — e
Question:17 If « and 7 are different complex numbers with 18l=1 , then find 1-ag|,
Answer:
Let

a0 =a+iband =1 + 1y

It is given that

Bl=1= a2+l =1=22+y" =1
and

a=a—ib

Now,
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B (x —a) +i(y - b)
1 —ar— yb) — i(bxr — ay)
Vi{x—a)® + (y — b)*
B \/.'rz +a?—2ra+y?+ 62— yb
- \/1 + ar? 4+ b2yt — 2ax + 2abry — by + 6222 4+ a?y? — 2abry
B \/[xrz + y?) + a® — 2ra +b° — yb
B \/1 + a?(x? + y*) +b° (2 + %) — 2ax + 2abry — by — 2abxry
\/1 + ne — 2ea + b4 — yb
- 1 4+ a4+ b4 — 2ax — by (- x? + _rl,r'2 = 1 given)

=1

.:'3 — X
1 — a3

Therefore, value of is1

Question:18 Find the number of non-zero integral solutions of the

equation |1 — #|* =27
Answer:

Given problem is
[Lices §1 o B

X = 0 is the only possible solution to the given problem
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Therefore, there are 0 number of non-zero integral solutions of the

| —if=2¢

equaﬁnn|

Question:19 If (a + ib)(c +id)(e + if)(g +ik) = A +iB. then show
thﬂt{nz =+ bz}[f'g + !fz}[:"g -+ IEJIZ(_,I'E + h?} - Ag % Bz

Answer:

It is given that

(@ + ib)(e +id)(e + if)g +ih) = A +iB,

Now, take mod on both sides

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

||:ﬂ' - ir'f,l”lfrr-}— irfj”lff' - :Zf]||lfy+ ia’.‘r” = |A+ EBH'.' z120| = |21]|2|)
(VaZ + 02)(Ve + @) (/e + A9 + h?) = (VA2 + B?)

Square both the sides. we will get

(a2 + ) (2 +d*) (e + f2) (g  + h?) = (A% + B?Y)

Hence proved

141 )m
Question:20 If( 1 —i then find the least positive integral value of m .

Answer:

Now, multiply both numerator and denominator by (! + i)
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1+i 1+i\™
= - X ;
1—12 1+

“+i)g m
B (lz—i'ﬁ)

We know that i’ = 1

Therefore, the least positive integral value of m is 4
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