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COMPLEX NUMBERS AND QUADRATIC EQUATIONS

Mathematics

(Chapter — 5) (Complex Numbers and Quadratic Equations)
(Class - XI)

Exercise 5.1

Question 1:

4 3 N\
Express the given complex number in the form a + ib: (51‘)‘ =31 ’

Answer 1:

(5)

) \ -

—-’. - ” N .

-—I‘:—'})‘(—,\{XI
3

\ D
q:2
= =3

_3(-1) [ =-1]

%
=4

Question 2:

Express the given complex number in the form a + ib: ° + j1°

Answer 2:

I 1 = e g
(1 ):-i+(i4)4 i
=1xi+1x(—i) [ =1, i =—i]
=i+(—7)
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Question 3:
Express the given complex number in the form a + ib: i-3°

Answer 3:

,-—_h‘ _ l._x._-n_; _ ([1 ) 4 I

() [i=1]

-1 i
= —X—

P

::—_‘[:T—,l._j I:I'"-':—|:|
Question 4:

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

Answer 4:

M(T+iT)+i(T+iT)=21421i+7i+ 77
= 21428i+7x(~1) [+t =-1]
=14+28i

Question 5:

Express the given complex number in the form a + ib: (1 -i) - (-1 + i6)
Answer 5:

(1=i)—(-1+i6)=1—i+1-06i

=2-7i
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Question 6:
i i . { l 2 \l‘ { . 5 \
Express the given complex number in the form a + ib: | 5 Fi ;—’ 4+i |

Answer 6:

h il
W

-
AN

|
|

—19 +’."’ 21 |
G 10

—-19 21,

e ¢

5 10

=,

Question 7:
Express the given complex number in the form a + ib:

(7Y Yl (4 )
—H—Jf‘-‘lu---' ‘ -t |
[ \ 3 3 \ JJ/ | \ 3 ,)'
Answer 7:
7 \ / / .
(1 .7Y (.. . AY] (=4 )

+ [ — +,|4,,,_ - —t+17 |
3 3) \ 31 3 ),
1 7. 1. 4
===t G+ —it——i

3 3 3 3

I 4\l /7 I
:‘—+4+— +i —+——l’

3 3] A3 3

17
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Question 8:

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

Answer 8:

(1=i)' =[ (-3’ T
[P+ -2]
=[1-1-2i]
= (-2i)°
= (=2i)x(=2i)

4i* =4 [i" —I}

Question 9:

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

Answer 9:
]" £+3i’ - ' +(3i) +3 1"(31)' 1+3:’]
\d R T | i) \ D
1 a
= +27i +_»11 +3i |
27 3
| el y
=73 +27(~i)+i+9i {1 —~11
1 b
=27-37H1—9 {/ ——l]

(1 |
= — =0 | WLy o R %
l.. = )JH( 27 +1)

242
=——=26i
27
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Question 10:

|
58]

|
-

Express the given complex number in the form a + ib:
Answer 10:

‘&—2—5/"’ :(__I) ’52-;3[{;

I!
=—|8+—+2i| 2+— J
2 3)
[ 2i% |
i F o o ) Y e P=—i
gty [P

22 107,
———
3 27

Question 11:

Find the multiplicative inverse of the complex nhumber 4 - 3i.

Answer 11:

Letz=4-3j
Then,
s=4+3jand |2 =4 +(-3) =16+9=25

Therefore, the multiplicative inverse of 4 — 3/ is given by
z 443i 4 3

& = = = — e i

] 1 25 25 25
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Question 12:
Find the multiplicative inverse of the complex number /5 +3;

Answer 12:

Let z = \r’,§+3i
Then.z = \/'g 3i and E:| =(, \,-’g ’ +3=5+9=14

Therefore, the multiplicative inverse of \fg +3i

= f
z \,"5 3i \;"5 3i

LT 14 14 14

Question 13:
Find the multiplicative inverse of the complex humber -/

Answer 13:
Let z = i
Then, Z =i and §:|" =1"=1

Therefore, the multiplicative inverse of -/ is given by
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Question 14:
Express the following expression in the form of a + ib.

(3+i5)(3-45)

(\{'3 t \.’2!) (VJS ‘1\;"2)

Answer 14:

(3+iv§)(3—i\f§)
(v"iw’—ii)—(ﬁ—w"f)
() -(5) w
=—= \ﬁi(\}a? 7 '_((Hh)(ufh):u'fh‘_'
Vo TV<& DTV

95/

2 'V"'Ef

9-5(-1)

o [#=-1]
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Mathematics

(Chapter — 5) (Complex Numbers and Quadratic Equations)

(Class - XI)
Exercise 5.2
Question 1:
Find the modulus and the argument of the complex number z ~1-iv3
Answer 1:
Z 2 I's,‘_‘;

Let rcos® =—1 and rsinf = —/3
On squaring and adding, we obtain

(rcosB)’ +(rsinB)’ =(-1)’ -r(—-\/'.:w )

=1’ (cos’ O+sin’ 0)=1+3

=’ =4 [C(\S:B—%Sill'\ﬁzl]
=r=y4=2 [Conventionally, r> 0]
". Modulus =2

S 2cosO=—1and 2sin0 = —\.5

-3

—— oo
= cosf = and sinf =

4

Since both the values of sin 8 and cos 6 are negative and sin@ and cos@ are
negative in

ITT quadrant,

( —Zrt

roumun = |

'-)JI:‘

Thus, the modulus and argument of the complex number ~1-3i are2

and -2n  respectively.
3
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Question 2:
Find the modulus and the argument of the complex number - - _/3+;

Answer 2:

P

s —\"‘3 +i
Let rcosé = -3 and rsiné = |
On squaring and adding, we obtain

rcos” @+ r sin” @ =( "\‘(3 ) +1°

=r’=3+1=4 [cosjl)—rsin:(lzl]
= r=4=2 [Conventionally. r > 0]
. Modulus =2
. 2cos@? =—+/3 and 2sin@ =1
f3 :
= cos@=—— and sin@ =
2 2

T Sn .
nO=n-"= - [:\S @ lies in the 11 quudrunl]

O O

Thus, the modulus and argument of the complex number —J3+i are 2 and
= respectively.

Question 3:
Convert the given complex number in polar form: 1 -

Answer 3:

1-i

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

:>r"(cos" A +sin’ H:)z I +1

=>r=v2 [Conventionally. r > 0]

Sov2cos@ =1 and V2sind =~

| ;
= cos? =— and sinf = -

n") ~
V& \;'2
T g g 3
0= 5 [As 0 lies in the IV quadrant]
. = (&Y . (Y . (=Y . . [ @)
.‘.l—/:i'c(')sH+/r'5111H=\vZ’cnsl —— |+ iv2sIn| - =42 cus] - +/sm| - ’
\ 4, 4, A 4,.' \ 4,;

This is the required polar form.

Question 4:

Convert the given complex number in polar form: - 1 + i
Answer 4:

-1+

letrcos@=-1landrsinf =1

On squaring and adding, we obtain

rlcos’ @+r sin’ @ =(-1) +1°

= r*(cos® @ +sin’ ) =1+1

= =2

r=+2 [Conventionally. r > 0]

|

\3 cos? =1 and \E sinf? =1

1 I
= cosf =- and sinf =—
\‘6 \/5
S0 =R —% = ’Tn [AS @ lies in the 11 quadram]
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It can be written,

\
P \

- 3r ~ .3 = 3n I
X . . . p J - . | ' oy ) . -
S=l+i=rcos@+irsind =2 cos T +iv2sin ” = \flt cos ; +isin— |

J
/

This is the required polar form.

Question 5:

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

Answer 5:

-1-i

Let rcos 8 = -1 and rsin 6 = -1
On squaring and adding, we obtain

F cos’ 0+rsin® @ =(=1) +(-1)

= r:(cos: A+ sin:H)=l |

=7 =2
Ir_ ~ -
=>r=v2 [( onventionally, r > ()]

£ \-Gcosf) =~ and \/Esinﬁ ==

| =

I .
= cosf =~—= and sinf =-—
V2 V2
{ \ 2
n 3n m
g = —| e e [As A lies in the Il quadranl]
. 4) 4
» | 5 \
, . 3n 3n 3n =3r)
S=l=i=rcos@+irsing = -\/Scxv‘»-r+l\"’<||\ —= 6 COS—— +i8in——
\ /

This is the required polar form.
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Question 6:

Convert the given complex number in polar form: -3

Answer 6:

-3

Letrcos@=-3andrsin8 =0
On squaring and adding, we obtain
rcos’ @+ 1 sin’ 0 = (—3):

— S ‘ cos” @ +sin” 0) =9

ol

=>r =9

>r=y9=3 [(‘om entionally. » > ()]
S.3c0os@ =-3 and 3siné@ =0

= cos@ = -] and sin@ =0

o=y

S=3=rcos@+irsind=3cosn +Bsinw =3 (cosm +isinm )

This is the required polar form.

Question 7:
Convert the given complex number in polar form: V3+i

Answer 7:
2y

V3 +i
Y .
let rcos 8 =V3 andrsinf =1

On squaring and adding, we obtain

Vidya champ | 14
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)

ricos  O+risin A= ( \,5 ’ +1°

= 7 ( cos” @+sin” 0 ) =3+1

=" =4

= r=+4=2 [Convcmionally. r> (_)]

s 2¢cosf = \5 and 2sind =1

3 ; I
= cosf == and sin@ =—
2 2
n S
s@= = [As @ lies in the | quadrzml]

\
=, " PRI, SN
.'.Ja+/:rcns()+1rsm():2cos—+/25m—zZ[cnx-—anf
6 6 6 6 )

This is the required polar form.

Question 8:

Convert the given complex number in polar form: i
Answer 8:

i

Let rcos@ =0andrsinf =1

On squaring and adding, we obtain
rilcos’@+risin @ =0 +1°

= r*(cos” @+sin’ @) =1

-

> r° =1
= r=+1=1 [Con\'cnlionall)‘. r > ()]
S.cos@ =0 and sind =1
e="T
>

: 2 T 57 /S0 STG
Si=rcos@+irsinf = COS— + 7 sin =
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This is the required polar form.
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Mathematics

(Chapter — 5) (Complex Numbers and Quadratic Equations)
(Class - XI)

Exercise 5.3

Question 1:
Solve the equation x2+ 3 =0

Answer 1:

The given quadratic equationis x>+ 3 =0

On comparing the given equation with ax?+ bx + ¢ = 0,
we obtaina=1,b=0,andc =3

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

Therefore, the required solutions are

—

-h+ \,"’B y Nﬁ +y12i
B o)

2a 2x1 -
i?.v'{f; | <
= ———=+y3i
2
Question 2:

Solve the equation 2x?+ x + 1 =0

Answer 2:

The given quadratic equationis 2x2+ x+ 1 =0

On comparing the given equation with ax?+ bx + ¢ = 0,
we obtaina=2,b=1,andc=1

Therefore, the discriminant of the given equation is
D=b2-4ac=1°-4%x2x1=1-8=-7

Therefore, the required solutions are

o 5 DA (3 R R, () 3¢ ro—_
— —_—— \)'*I :[}
2a 2%2 4 L
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Question 3:

Solve the equation x2+ 3x + 9 =0

Answer 3:

The given quadratic equationis x>+ 3x+ 9 =0

On comparing the given equation with ax?+ bx + ¢ = 0,
we obtaina=1,b=3,andc=9

Therefore, the discriminant of the given equation is
D=b>-4ac=3?-4%x1%x9=9-36=-27

Therefore, the required solutions are

— ' ~ -
~btvD =3t4-27 -313J-3 -3£343i [ }
- - \'l__ »--,

2a 2(1) ) )

Question 4:

Solve the equation -x?+ x-2 =0

Answer 4:
The given quadratic equationis -x2+ x -2 =10
On comparing the given equation with ax? + bx + ¢ = 0,
we obtaina =-1,b=1,and c = -2
Therefore, the discriminant of the given equation is
D=b2-4ac=1°-4x(-1)x (-2)=1-8=-7
Therefore, the required solutions are
b+D _—14y=T 1547 [ s i}

7 L

20 2x(-1) 2
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Question 5:

Solve the equation x2+ 3x + 5=0

Answer 5:
The given quadratic equationis x>+ 3x+ 5 =0

On comparing the given equation with ax?+ bx + ¢ = 0, we obtaina =1, b
=3,andc=5

Therefore, the discriminant of the given equation is
D=5b2-4ac=32-4x1x5=9-20=-11
Therefore, the required solutions are

— V=l =i

2a 2x] 2

——/) + \]I_) — --3 A \;er = —3 1 X \!’I_ll i ||r—__ }

Question 6:

Solve the equation x2-x+ 2 =0

Answer 6:

The given quadratic equationis x?-x+ 2 =0

On comparing the given equation with ax? + bx + ¢ = 0,
we obtaina=1,b=-1,andc= 2

Therefore, the discriminant of the given equation is
D=0b?-4ac=(-1)?-4x1x2=1-8=-7
Therefore, the required solutions are

_/,i\jr[_)__(_])"r \."I_—',f'_[i\,.'_—;l. r— I'J

2% 2

2a
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Question 7:

. 2 L wafr —
Solve the equation V2x +x++2=0

Answer 7:
The given quadratic equation is /24 + x+J2 =0

On comparing the given equation with ax? + bx + ¢ = 0, we obtain
a =‘-E, b=1,andc =2

Therefore, the discriminant of the given equation is
D=b2-4dac=12- 4xV2x2=1_-8= -7

Therefore, the required solutions are

—biVD  —1£J=7 1247 [VGi=i]
- —t ’:,

= — N
2a Ix+f2 22 -

Question 8:
Solve the equation 3 —\2+v+3J3=0

Answer 8:

The given quadratic equation is 3x’ —v2x+3J/3 =0

On comparing the given equation with ax? + bx + ¢ = 0, we obtain
a=\/37,b=—\/2_andc=3\/3_

Therefore, the discriminant of the given equation is

D=b?-4ac= (-2) -4(¥3)(3J3)=2-36=-34

Therefore, the required solutions are

beyD_(-V2)EN34 D3 -
Ty W R = [V"z’]

2a 2x+/3 2y3
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Question 9:
; l
Solve the equation X +x+—7==0

Answer 9:

. . . ; I
The given quadratic equation is x~ +x+f:()
Vi

V22 +2x+1=0

This equation can also be written as

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

a=\/2_,b=\/2_andc=1
6]

. Diserimin ant (D) =b’-4ac= (\/3): - 4)((\"'3) x1=2-4~

Therefore, the required solutions are

-b+JD —\.3:\;",3—4\;'3_ V2t \;I’Z(I“-’ /")
N 2V2
2+ 2(V2v2 1) a
= 2\[',.: (\,‘—] I‘|
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=

Question 10:

.\.: +—r—4’l Z()

)

Solve the equation

Answer 10:
5 X
X - - ] — ()
2
L2+ x+42=0

The given quadratic equation is

This equation can also be written as
On comparing this equation with ax? + bx + ¢ = 0, we obtain

2=1-8=-7

a=\/2_,b=1andc=\/2_
- Discriminant (D) =" —4ac = 1" =4x2 x/2

Therefore, the required solutions are

pED <127 <127
B~ SR
PAN Y AN A

2a
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Mathematics

(Chapter — 5) (Complex Numbers and Quadratic Equations)

Miscellaneous Exercise on chapter 5

Question 1:

Evaluate: PlE=

Answer 1:

:—"*}é‘]

=[-1-i]

=(=1)"[1+4]

=[P+ +3:1-i(1+1) ]
= —-[l+1"‘ +3i+3i:]
=—[1-i+3i-3]

= —[—2+2/]

2—=2i

(Class - XI)
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Question 2:
For any two complex numbers z1 and z;, prove that

Re (z1z2) = ReziRezz-Im zi1Im 2z

Answer 2:

Letz, = x, +iy, and z, = x, +1y,
gz =0+ ) (4 i)
= XX, XV, iV X, +i,Ys
= XX, HiX Y, + 1%, = V) [f:_q
=(xx, =y ) +i(xp, + 3%,
= Re(z,2,)=x%,-),
= Re(z,z,)=Rez Rez, ~Imz Imz,

Hence, proved.
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Question 3:
(1 2 \(3-4i

Reduce | - — “ ~ | to the standard form.
\I=4i 1+i )\ 5+i

Answer 3:

( 1 2\(3-4:'] (1+i)-2(1-4i) 3-41‘]

|-4i 14i )\ 5+i (1-4i)(1+i) |L5+i ]

L

—a+41+’71—1(n] 3431 33431

28-10i 2(14-5i)

| 25+5i=151-37"
_(33+30) (|4+5/)
’(H 5i) (I4+)/)

46241651 +434i +1551° 307 +599i

On multiplying numerator and denominator by (14 + 5i)

2y (s | 2f196-257)
307+599%  307+399% 307 9%
: t
221 42 M W

This 15 the required standard form
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Question 4:

If x — iy =. [2=10 prove that(x:+y:)? :u;+b:

Ve-id ¢’ +d°
Answer 4:
e a—ib
7 Ne-id

_ fa-ib_c+id
Ve—id c+id
B [(ac+bd)+i(ad—bc)

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

¢ +d°
. w2 lac+bd)+i{ad—bc
- (x—iy) — (36+54) +i(ad —be)
¢ +d°
B B (ac+bd)+i1(ad - be)
=X -y —2IXy = > =
¢ +d°
On comparing real and imaginary parts, we obtain
o , ac+1 ad — bc
x’—)"=dt,+)$1. —2Xy = lﬁi bL (1)
¢ +d° ¢ +d°
(x:—f-y: 2 »,:(_\3 _),:')3_*_4‘\:},:

"ac+de ‘ad—be Y
- + —

. c”+d” )

[U sing (1 )]
ac” +b°d” +2acbd +a“d” + b ¢ —2adbe

(¢ +d° ):

. C
s

_a’c’+b’d*+a’d’ +b’c’
(c: +d* )
a*(c® +d7 )+ b’ (c’ +d?)
()
(c*+d*)(a”+b7)
N (C" +d:):

a®+b’
¢’ +d”
Hence, proved.
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Question 5:
Convert the following in the polar form:

() 147§ 143
1 N2 e i
(2-iy (W75

Answer 5:
1+ 7i

(i) Here, :=—I:
(2—i)

1+ 7i |+ 7i 14+ 7§

(2-i) 4+i—4i 4-1-4i

1+7i 3+4i 3+4i+21i+28i
347 3+4F 374 4
3+4i+21i—28 =25+ 25i

N =
—1+i

Letrcos@=-1landrsinf =1

On squaring and adding, we

obtain r? (cos?6 + sin?8) = 1

+1

=r?(cos?6 + sin?f) = 2

>r=2 [cos?26 + sin28 =1]
=r=v2 [('nn\'cntionnlly. r> ()]

\.E cosf =—1 and \/5 sinf? =1
- |
— cosfl =— and sinfl =—
V{S \5
T 3% o
we=n ‘4 = 1 [As & lies in Il quadranl]

wZ=rcos@+irsino
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= M .~=.3 [ 3m .. 3m)
=42C0S—+iV2sIn—=+2| COS—+i5In—
4 4 4 4

This is the required polar form.
1+ 3i

1-2i

-

(ii) Here,

1+3i 142
= x

1—-2i 1+2i
_TE2iF3F=-6
|+ 4
-5+ 5i

= —=]4+i
5

n

Let rcos 6 = -1 and rsin 6

= 1 On squaring and adding,

we obtain r? (cos? 6 + sin? 6)

=1+H1

=r?(cos? 6 + sin?0) = 2

>r2=2 [cos? 6 + sin?8 =1]
=r=v2 [Conventionally. r > 0]

\.5 cos@ =—1 and \E sinf? =1

-1 :
= C0sH = —= and sind =
N
V< N

=)

LO=n-—== [As ¢ lies in Il quadranl]
4 4

ZZ=rcos@ +irsino

1 2 Ve \
il O i Y -~ | - |
—:vlcnsTszmT;\f?. COS—+1iSIn—

\
\ /

This is the required polar form.
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Question 6: 5
Solve the equation 3x" —4x+=—=0

Answer 6:
20

3

The given quadratic equation is  3x* —~4x+ 0

This equation can also be written as  9x" <12x+20=0

On comparing this equation with ax? + bx + ¢ = 0,

we obtaina =9, b =-12,and c = 20

Therefore, the discriminant of the given equation is

D =b%-4ac=(-12)2-4x 9 x 20 = 144 - 720 = -576

Therefore, the required solutions are

~b+D  —(-12)2V-576 12+/576i = o
- = — - = - LV'—Iz[jI
2a 2x9 18
12424i 6(2+4i) 2+4i 2.4,
- — —_ _./
I8 18 3 33

Question 7:

Solve the equation  *" ~2x+==0

Answer 7:

The given quadratic equation is xXi=2x
This equation can also be written as 2x* -4x+3=0
On comparing this equation with ax? + bx + ¢ = 0,
we obtaina =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
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4D —(—4)£V-8 44242 f 3
2% %2 ] [V-1=i]
')_\f’;i \I'I‘;
= — |t —j
2 2
Question 8:

Il
o

Solve the equation 27x%2 - 10x + 1

Answer 8:

The given quadratic equation is 27x°- 10x + 1 =0

On comparing the given equation with ax? + bx + ¢ = 0,
we obtaina =27, b=-10,andc=1

Therefore, the discriminant of the given equation is

D =b%-4ac=(-10)2-4 x 27 x1 =100 - 108 = -8

Therefore, the required solutions are

b1JD _~(-10)£V-8 102242 f=i
- = -] =
2a 2x27 54 3
542 5*\"3,
A
Question 9:

Solve the equation 21x?2- 28x + 10 =0

Answer 9:

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
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Therefore, the discriminant of the given equation is
D = b?-4ac =(-28)2-4 x 21 x 10 = 784 - 840 = -56

Therefore, the required solutions are

f—

—b+JD —(-28)£V-56 28+56i
2a 2x21 42
28+2147i 28 2J14. 2 14

=- — e et e e i

42 42 42 3 21

Question 10:

_ éz,+zfsl

If. z,=2-1,2z,=1+i, find :z,-z:-f-i

Answer 10:

z, =2—i, z, =1+Ii
z,+z,+1| _|(2=i)+(1+i)+1|
Nz, =2z, +1] |(2=i)=(1+i)+1]

] 4 ] & |
2-2i| |2(1-i)

L2 | [2(1+0)|
1—i 1+i] [ 1P =i |
2(1+1 .

il ( ')I |:i‘ ,._|]

1+1 |

_[2(1+i))

2|

=|1+i]=vE+1? =42

v »._ﬁ l . —

Thus. the value of |22 s V2.

T — s ¥
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Question 11:
(x +i) s ppp o B
, prove that a2 + b? = (2,\'—:1)2

Ifa+ib= s

Answer 11:

Y +i§ Y
2x"+1 \2x"+1)

On comparing real and imaginary parts, we obtain

| 2 2
X +1-2x"+4x

(2x+1)°

x* +142x°
3.\"+IA):
(x:+l):
(‘2x‘"+l):
‘<2 +1)
sat+b’ =~A('\ )»

{2.\:+l):

Hence, proved.
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Question 12:

Z ) (
22 |, (i) Im|

% J \%7

/

(i) Re
Answer 12:

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

(i) 2,2, =(2=1)(<241)==442i+ 21" =4 +4i-(-1)=-3+4i
Z, =241
Z, —3+41

On multiplying numerator and denominator by (2 - i), we obtain
2z, (S3+41)(2-1) -6+3i+8i-4i° -6+11i-4(-1)

z  (2+i)(2-i) 22+ 2*4+P
2411 =2 |
z — kS
5 ¥ B

On comparing real parts, we obtain

/
/

Re| —=
\ %

Z,Z, ’ -2
J 5

/S

oA i E
W2z (2-i)(2+1) (2) +(1)

On comparing imaginary parts, we obtain

'.J]i._.

A/ I
Im{ —] =)
2%

\
\ /
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Question 13:
14 2i
| I

Find the modulus and argument of the complex number
Answer 13:

14 2i
let z=-——
1 —3i

, then

1-3i 1+3i P43 149
5451 =5 51 -1 1.

=——t—= ——]
0 10 10 2 2

Letz=rcosé+irsind

14+2i 1430 1+3i+2i+6i° 1+5i+6(-1)
¥ = =

. - i |
L.e..rcoséd = and rsinf = -
9 I

On squaring and adding, we obtain

-

{

l':(Cos“ (ﬂ-sin"ﬂ):(—vl \ i

I '
/

2 )
\ = ) \ -
SRS W
=S =—t—=—
4 4 2
I ) ;
=>r=— [( onventionally, r > (_)]
v2
| N ¢ oy ]
S —=c0sf =— and —=sinf =—
\}2 3 \lf?_ 2
- 2 |
= 08l =—= and sinf = —
{9 o)
A Y&
T an e
=n- ; = -3 [.f\s @ lies in the Il quadrunt]

Therefore, the modulus and argument of the given complex number are

-

3n  respectively.
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Question 14:
Find the real numbers x and y if (x - iy) (3 + 5/) is the conjugate of -6 - 24/.

Answer 14:

et 2=(x=iy)(3+5i)

2= 3x+5xi=3yi=5yi' = 3x+5xi-3yi+5y = (3x+5y)+i(5x-3)
SZT=(3x45y)-i(5x-3y)

It is given that, 7 =-{-24j

o (3x+5y)-i(Sx-3y)=-6-24i

Equating real and imaginary parts, we obtain

3x+5y=—6 A1)

5x—3y=24 .. (ii)

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

Ox+15y=—18

25x—-15y =120

34x =102
102

X =E—=)
34

Putting the value of x in equation (i), we obtain
3(3)+5y=-6

>3y=-6-9=-13

=>y=-3

Thus, the values of x and y are 3 and -3 respectively.
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Question 15:

I+7 1-
Find the modulus of =i 143
—i 1+1i

Answer 15:
Vi 1-i  (1+i) —(1-i)
1= 1+i (1—=i)(1+1)

14+ 4+2i=1=i" +2i

— :2]

4i
>

Hed i

s A2
=2i|=+/2* =2

(] | S R

Question 16:
If (x + iy)® = u + iv, then show that: ﬁ*‘—=4(.\‘ -y*)
X: A '

Answer 16:

(x+iy) =u+iv

=X +{i_\7)"' +3.x-iv(x+iv)=u+iv
=X+ +3x°yi+307" =u+iv
= X' =iy +3x yi=3xy" =u+iv

= (X7 =3xp7 )+i(3x°y =y’ )= u+iv

On equating real and imaginary parts, we obtain
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u=x —3xy°, v=3x"y—3
u v X" —3X) 3X°y—)
—+—: — +
X Y x )
x( x »\‘) y(3x* —-»*)
— t
x )
=x" =3y +3x" —y°
=4x" —4y°
= (.\"—,1 )
uo 5 :
1Y —a(x —y7)
x- )

Hence, proved.

Question 17:
B-a

If a and B are different complex numbers with Bl — 1, then find 5‘]_(_“”

Answer 17:

leta=a+iband B=x+iy

It is given that, ”3| |

| Y 5
A0 \I'x‘ +) - I

=>X +y =I (1)
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(x+iy)—(a+ib)
I—(a—ib)(x+iy)
(x=a)+i(y=-b) |
I—(ax+ai)‘—ih.\'+h)")|
| (x-a)+i(y-b) |

(I—ax—by)+i(bx—ay )|

_ls-a)+ig-b) {
|(I—ax—b}')+i(bx—;1}')|

_ Jx-a) +(y-b)
\/(l—ax ~by)’ +(bx-ay)’

|B o |-
1-ap|

\/\ +a’ =2ax+y’ +b’ —2by

\/I+a x* 4+ b’y” - 2ax + 2abxy - 2by +bix’ +a’y v —_ab\\'

\Kx“‘ +y?)+a’ +b’ - 2ax—2by

B \/l +al(x" + )':)-f bl(}': +x")— 2ax - 2by

B \/l+u7+l)" —2ax — 2by
~ JI+a® +b? —2ax - 2by
=1
.ls—a
l-ap

[Using (1)]
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Question 18:
Find the number of non-zero integral solutions of the equation i’ =27
Answer 18:

1—i =27
A 2
= (12 +(-1)") =2
:(vi =2
x
:::.\‘
— o =N
== 2x—x=0
=y e —24)

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

number of nonzero integral solutions of the given equation is 0.

Question 19:
If (@ +ib) (c +id) (e + if) (g + ih) = A + /B, then show that:

(a% + b?) (c*+ d?) (e* + ?) (g* + h?) = A> + B2,
Answer 19:
(a+ib)(c+id)(e+if )(g+ih)=A+iB

!(‘u+i/>)(('+u:/)(c+/f)(g*./'/: ;_ A +iB|
= |(a+ib)x|(c+id) x|(e+if ) x|(g +ih) =|A+B] [[z2:]=lz]l=

[

2, 325, 3 I 2, .2, 12 2 2
=\Na +b" x\e +d” x e + /7 xyg + e \n(ﬁ\ +B

—

On squaring both sides, we obtain
(a2 + b2) (2 + d?) (e2 + f2) (g% + h?) = A2 + B2, Hence proved.
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Question 20:

f f \‘n.'
If F =1 then find the least positive integral value of m.
\1—=1)

Answer 20:

(1+i)
— | =1
‘-.,I—I/

(1+i 14i)
= X — | =]
=i 1+i)

(1+i)
= | = |
I +17
[T +§=42F)
] :]
| )
(1=142i
=5 ’ 3
, B
(2§
= —’ |
| 9D
=17 =]

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

Therefore, the least positive integer is 1.

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