CHAPTER -5
COMPLEX NUMBERS & QUADRATIC
EQUATIONS

Exercise 5.1

Question 1: ,
Express the given complex number in the form a + ib: (Si)[—%i]

Answer 1:
-3} 3
Si)| —i |=-5x=xixi
( 1)[ > IJ XSXlx
=3

Question 2:
Express the given complex number in the form a + ib: ° + j1°

Answer 2:
PPt i g g
=) i ()
=1xi+1x(—i) [i* =1 i =—i]
=i+ (—7)
=0



Question 3:

Express the given complex number in the form a + ib: i~3°
Answer 3:

G

=39 —4x9-3 -4\ P |
! =1 = (I ) 27

= ()" [ =1]
| | 3 A
=F 3 [” = “’]

Question 4:
Express the given complex number in the form a + ib:
3(7 +i7) +i(7 +i7)

Answer 4:

(T+iT)+i(T+iT)=21+21i+Ti+7i
=21428i+7x(-1) (it =-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+1-6i

=2-7i



Question 6:

Answer 6:

(l .2) ( 50
—ti—|=| 4+i=
5 5 2J

=12 2L
5 10
Question 7:

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

(I ey

Answer 7:
[(l+in+(4+ilﬂ—(:—4—+iJ
[\3 3 , 3 3
=—1-+1i+4+-[-i+i—i

3 3; 3

¢

=[l+4+i]+i[1+—l-—lj
%) 3 3
1E. 2§
==

3 3

5

H

Express the given complex number in the form a + ib: (%H%)—[Ma

2



Question 8:

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

Answer 8:

(=)' =[0-1'T
=[P+7-2]
=[1-1-2i]
=(-2i)’
= (-2i)x(-2i)

=4 =—4 [l: =‘|:|

Question 9:
Express the given complex number in the form a + ib: (%+3iJ-

Answer 9:

(31+3,-']}

3

(%J +(3i) +3(%)(3i)[%+3i}

L 12774 31'[ i ]
27 3

2—'7- +27(=i)+i+97 [P =-i]

1 2 o 2
=§,—7—-271+1—9 [1 ——l]
a .
= | == F(=2
l\27 9 |+i(-27+1)
Bt RO
b



Question 10: LY

Express the given complex number in the form a + ib: (—2—;:'J

Answer 10:

1Y

[-z-;’i]x =(-l)3(:2+%ijj

- /

22 107,

——

3 27

Question 11:

Find the multiplicative inverse of the complex number 4 - 3/.

Answer 11:

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

Therefore, the multiplicative inverse of 4 — 3/ is given by
4z 443 4 . = 3]



Question 12:
Find the multiplicative inverse of the complex number

Answer 12:
Let z = \/§+3f
Then. z =+/5 -3/ and |:|'1 =(\/§) +3 =54+9=14

Therefore, the multiplicative inverse of \/§+3i

_Z \5-3i 5 i

"Hf 14 14 14

Question 13:

\/§+3i

Find the multiplicative inverse of the complex number —j

Answer 13:
Letz = -j
Then,Z=iand |z =1° =1

Therefore, the multiplicative inverse of -/ is given by



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

(3+i\/§)(3—i\/§)
(V3 ++2i)-(V3-i2)

Answer 14:

(5+15)(3-5)
(V3++2i)—(V3-in2)
B (3)' —(53)

B N2i- B2

95/

]:(a'+b)(a-—b)=a2 —bl]




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=-1-i\3

Let rcos0=—1and rsinf = —/3
On squaring and adding, we obtain
(rcosf))3 +(rsin€)z =(—I): +(-—J§):

= (.cosz 0+ sin’ 6') =1+3

=r =4 [cos"e«rsin’t):l]
~pr=+4=2 [Conventionally, r> 0]
. Modulus =2

s 2cosO=—1and 2sinf = -\/5

-~
-, b}

= cosf= ;_)I- and sinf =

s -—

Since both the values of sin 6 and cos 6 are negative and sinf6 and cos@ are
negative in

ITI quadrant,
-2n
3

Thus, the modulus and argument of the complex number —1-J3i are?2

n
Argument = —( m- —}-) =

and -2n respectively.
3



Question 2:
Find the modulus and the argument of the complex number - - _/34;

Answer 2:

z=—\3+i
Let reosé = —\/3 and rsind = |

On squaring and adding, we obtain

ricos” @+ risint O = ‘—\ﬁ)- 1

=rli=3+1=4 [cos 0+sin”0=1]
= r=+4=2 [Conventionally. » > 0]
2. Modulus =

S 2¢cos@ =—+/3 and 2sin@ =1

5| B

‘v

~

—/ ; I
= cosf=—>> and sinf=-
2 2
T Sm —_—
nd=n- ” = p [As @ lies in the 11 quadranl]
D )

Thus, the modulus and argument of the complex number ~J3+i are 2 and

Sm .
r respectively.

Question 3:

Convert the given complex number in polar form: 1 -

Answer 3:

1=

Letrcos@=1andrsin 6 = -1
On squaring and adding, we obtain



Feos’ @+ sin* 0 =1 +(-1)°

=7’ (cos2 A +sin’ (9) =+

=S =2

=r=42 [Conventionally. > 0]

\Ecosﬂ =1 and \Esin 6=~

e e

I : |
ﬁnosﬂ—? and '”'"H"‘ﬁ

SO = ——} [As 0 lies in the IV quadranl]

SA=i= rcosf}+irsin€)=ﬁcos(— Uwﬁsin[— ﬂ: \E[cos(— j]ﬂsin(— jﬂ

This is the required polar form.

Question 4:

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

-1+

Lletrcos6=-1andrsinf =1

On squaring and adding, we obtain

ricos’ @+rsin’ @ =(-1) +1°

= (cos2 8 +sin’ 9) =1+

=77 =2

=r=42 [Conventionally. r > 0]

\Ecosﬂz —1 and \Esin()=l

|
=> CO* f) = — d L 1 T ——
cos 5 and sin® 5
h=n-T= jt [As 6 lies in the 11 quadrant



It can be written,

, : 3 = . 3 ([ 3 .
=l+i=rcosf+irsind=+2 cns—4 +iN2sin—= V2| cos :-+ism
; e ;

3
0

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
r cos® 0+r sin* @ =(-1) +(-1)

=>r (cos: # +sin” 6’) =1+1

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

.‘.\Ecosﬂz—l and \Esinﬂz—l

=cosf = --% and sinf = E
O 3n g
ne= —[ n- 7 ) == [As @ lies in the quadranl]

A o 31~ . -3n s S
.‘.—I—1=rcos(}+/rsm0=\EcosTHv'ZsmT:\E COS——+15In

This is the required polar form.

ST+

\

37!]
4



Question 6:

Convert the given complex number in polar form: -3

Answer 6:

-3

Letrcos8=-3andrsin@8 =0

On squaring and adding, we obtain

r cos’ @+ sin’ 0 =(-3)

= 1 (cos® 6 +sin’ 9]=9

=r'=9

=r=9=3 [Convcmionally. r> 0]
S.3cosf =3 and 3sind =0

= cosf =1 and sin@ =0

oM A

S.=3=rcos@+irsind=3cost +Bsinw =3 (cos® +isin 7 )

This is the required polar form.

Question 7:
Convert the given complex number in polar form: /34

Answer 7:
ﬁ+i

Y .
Letrcos6 =V andrsinf6 =1

On squaring and adding, we obtain



ricos @4 r sin’ ( )
ks

o (ws # +sin” 0)=3 |
=’ =4
=y p=ifd=2 |Conventionally. r > 0]

n2cos@=+3 and 2sind =1

) |
= COs ¥ and sinf =—
2 2
T S g
5 ()=€ [As @ lies in the | quadrant |
\ﬁ+/—rc0<(9+usm0-7cos +:"<m£= ns—’EH'sin—’E)
6 6 6 6

This is the required polar form.

Question 8:

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

i

Letrcos@ =0andrsin 6 =1

On squaring and adding, we obtain

rlcos’ @+risin?@=0"+1°

:rz(cos: & +sin” (9)=

= pé =1
= r=+1=1 [Convcnlionally. r = O]
Socos@ =0 and sinéd =1
o
2

' ;g T
‘.1=rc05()+zr5mﬂ=c057+1Si“;

- o



This is the required polar form.



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 equationisx2 + 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=0°-4x1x3=-12

Therefore, the required solutions are

-h+VD _#J-12  #J12i p=i
2 2xl 2 S
WY
— _-\/:’(::‘t 3[
2
Question 2:

Solve the equation 2x2 + x + 1 =0

Answer 2:

The given quadratic equationis 2x? + x + 1 =10

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=b>-4ac=12-4%x2x1=1-8=-7

Therefore, the required solutions are

—ht\[l_):—lf\f—?:—l:ﬁi -\/-—l:z}

2a 2x2 4 -




Question 3:

Solve the equation x2 + 3x + 9 =0

Answer 3:

The given quadratic equationis x2 + 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=b2-4ac=32-4x1x%x9=9-36=-27

Therefore, the required solutions are

[y J | 7 -~ et "
~h+tD  <3+4-27 =3+3J-3 -3+33i W i }
— = = =

I
2 2(1) 2 2 L

Question 4:

Solve the equation -x2 + 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,andc = -2

Therefore, the discriminant of the given equation is
D=b2-4ac=12-4x(-1)x(-2)=1-8=-7
Therefore, the required solutions are

btD _-14J=7 1270 [Voi=i]

2a 3%1(-|) B 2 —V_



Question 5:

Solve the equation x2 + 3x + 5=0

Answer 5:

The given quadratic equationis x2 + 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=b2-4ac=32-4x1x5=9-20=-11

Therefore, the required solutions are

——/)t\!rl—)_—.‘wt\/m _ ~3t\/ﬁi ‘\[—l_ }
2a 2d 2 Y
Question 6:

Solve the equation x2-x+2 =0

Answer 6:

The given quadratic equationisx? - x +2 =10

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=b2-4ac=(-1)2-4x1x2=1-8=-7
Therefore, the required solutions are

—hi\/B_—(—l)f\"j_li\ﬁi [ = I,J
2!

2a 2x]




Question 7:

Solve the equation V2xi +x+4/2=0

Answer 7:
The given quadratic equation is /2y 4+ y+2 =0

On comparing the given equation with ax? + bx + ¢ = 0, we obtain
a =\5, b=1,andc =2
Therefore, the discriminant of the given equation is
D=b%-dac=12-4\2x2=1-8="-7
Therefore, the required solutions are
b+D  —12d=T 1247 r |
— — \/——l — [}
2a 2x+2 2\5. "

Question 8:
Solve the equation 3% —2x+3J3 =0

Answer 8:
The given quadratic equation is /37 —-2x+3J3 =0
On comparing the given equation with ax? + bx + ¢ = 0, we obtain

a=+V3b=—V2andc=3V3

Therefore, the discriminant of the given equation is

D=b%-4ac= (-v2) -4(v3)(3V3)=2-36=-34
Therefore, the required solutions are
badD (V2N B =
— = — = [V”I :[]
2a 2x+/3 243 ,



Question 9:

5 1
Solve the equation X +x+—==0
V<

Answer 9:

. . . . 5 1
The given quadratic equation is x~ H‘Lf:()
V<

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

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

a=\/§,b=\/§andc=1

- Discriminant (D)=b" —4ac=(\/5): —4x(\5)xl=2—4\,6

Therefore, the required solutions are

—b J— \Fw? 42 —‘/;+\[°_
’ﬁ\/"\
f \F(\/ﬁ) ]
NG




Question 10:

Solve the equation ¥ +—=+1=0

Answer 10:

. . . . 2 X
The given quadratic equation is x~ +,—r;+l=0
Ve

This equation can also be written as  2x* +x++2 =0

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

a=vV2,b=1landc=+2

. Discriminant (D)=5"-4ac =1’ —4x{2x2 =1-8=-7

Therefore, the required solutions are

—’)T\/-l_)_—lﬁ'\‘r—_?-_—l.-‘\ﬁi r =T
2ai 22 22 —\/__'—']



Mathematics

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

Miscellaneous Exercise on chapter 5

Question 1:

25 3
Evaluate: I:i's-l-(-!_-] ]
1

Answer 1:

o _.+,;;]“

=[-1=iT

=(=1)"[t+4]
=—[1F+i" #3105 (1+1) ]
=-[1+i‘+3i+3i’]
=—[1-i+3i-3]

=—|-2+2i]

=2-2i



Question 2:

For any two complex numbers z1 and z2, prove that

Re (zi1z2) = ReziRe z2 - Im z;1 Im 22

Answer 2:

Letz, =x, +iy, and z, = x, +iv,
szzy= (%) (% +ivy)
=3 (4, + i )+ (3, +,)
= XX, X,V + 1Y%+ i{\-‘, ¥;
= XX, HiX Y+ DX, = WY
=(X% =y ) Hilx s+ 0%
=>Re(z,2,)=xx% -0,
= Re(zz,)=Rez,Rez, ~Imz Imz,

Hence, proved.



Question 3:

Reduce ( L .. 2 )(3-‘“] to the standard form.
-4 1+i/\ 5+i

Answer 3:

[ | 2 )[3-41‘J_ (1+1)-2(1-4i) [3-4:‘]
I=di 1+l S4i ) | (1-4i)(1+0) |5+
[ [4i-248i [3-4:}_[-”91[3-4;]

| I+i-4i-4 || 5+i ) [ 5-3i ][ 5+i

344i4+27i-361 | 334300 3343li
2545i-15i-37 | 28100 2(14-5i)

_(33+30) (1451
2(14-50) (14+5i)
40241651 +434i 15517 307+599i
i 3[(;4)-‘-(5,-)?] 2(196-257)
30745990 307+599i 307 59
2220 42 42 W

This 15 the required standard form.

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




Question 4:

—i 2, 2y _a+b
Ifx—iy=. a-ib provethat(x‘+y-) = i
c—id ¢’ +d
Answer 4:
: a—ib
Xo—lye= -
¢c—id

a—ib id L . :
= \/ 2 ' x < H, [On multiplying numerator and deno minator by (c+id )]
c—id c+id

_ [(ac+bd)+i(ad—bc)

¢ +d’
WA . (ac+bd!+i(fld—bc)
X ¢ +d°
(ac+bd)+1(ad - be)

=X -y’ =2ixy =

¢’ +d’
On comparing real and imaginary parts, we obtain
, < 2d=bc (1)

¢ +d°

e ac+ bd
e ¢ +d’

P

(xz +v° ): =(x2 — v )2 +4x*y*

g [Using ()]
_a¢’ +b’d” +2acbd +a°d” +b’c’ —2adbe

a (c3+d2):

_a’c+b’d*+a’d’ +b’c’

- (cl +d:):

B a” (c2 +d2)+ b (c* +d:)

- (cz«»—d’)2

(e +d*)(a”+b")

N (c’+d:):

A +b

¢’ +d”
Hence. proved.




Question 5:
Convert the following in the polar form:

1+ 7i ;

() —= (i 1+ 3i

(2-i) - (D15
Answer 5:

(i) H 1+ 7i

i) Here, == 5

(2—i)

1+7i 1+ 77 1+ 7i

T(2-i) A+ —4i 4-1-4

_1+7i 3+4i _ 3+4i+21i+287

C3—4F 3+4i 3 +4°
_ 3+4i+21i—28 —25+25i
- ¥ +47 25
=—1+i

Letrcos@=-landrsinf8 =1

On squaring and adding, we

obtain r? (cos? 6 + sin? 0) = 1

+ 1

= r? (cos? 6 + sin2 6) = 2

=>r2=2 [cos? B + sin? 6 = 1]
=r=v2 [Conventionally, 7> 0]

sﬁcosf): —1 and \Esin()= |

. |
= cosft = \/.5 and sm(9=?

nO=n- g = 345 [As @ lies in Il quadrant |

2Z=rcos@ +irsiné



h1¢ I

—\I’Loq +1\/—sm— (os—+:sm—]
4 4

This is the required polar form.
1+ 3i
I—2i

( ii) Here, £ =

1+3i 142§
= cx -
1-2i 1+2i
o 142i+3i -6
I +4
-S4+ 5i 3
= =—1+1i

5

Let rcos 6 = -1 and rsin 6

= 1 On squaring and adding,

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

=1+1

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

=>rr=2 [cos? 6 + sin? 6 = 1]
= r=y2 [Conventionally, r > 0]
J2cos0=~1and V2sin@ =1

- . |
= cosf = T and sinfd = NG

- -

rf=n-Z= 3% [As ¢ lies in Il quadranl]

4 4
Z=rcos@ +irsin@
3n R
*\I’Loq +1\/—sm— ’(*05—4—+:smT]

This is the required polar form.



Question 6: 50
Solve the equation  3x" —4x+ _TZO

Answer 6:

5
The given quadratic equation is  3x" —4x+ ‘Toz(')

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=b2-4ac=(-12)2-4x 9 x 20 = 144 - 720 = -576

Therefore, the required solutions are

~b+JD  —(-12)£4-576 12%./576i :
[F1=1]
2a 2x9 18
124+24; 6(2+4i) 2+4i 2.9
= = = -=—1r—1
18 18 3 3°3

Question 7: ’
Solve the equation ¥ ~2x+>=0

Answer 7:

The given quadratic equation is ¥ —2x+==0

| W

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



—h+dD  —(4):V-8 44242/ o
2a - Ax2 A | _\'— 'I]
2+2i \,“2
ST X N
2 2

Question 8:
Solve the equation 27x%2 - 10x + 1 =0

Answer 8:
The given quadratic equation is 27x2 - 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=b2-4ac=(-10)2-4x 27 x1=100- 108 = -8

Therefore, the required solutions are

h+yD _-(-10)£V-8 10:22; [‘L_':"]

2a 2x27 54
S+42i 5 \2
= — e o e |
27 27 27
Question 9:

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

Answer 9:

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

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

—btD _—(-28):v-56 284561

2a 2x21 42
_28:214i_28 214 2 Vi4
42 42 42 3 2]
Question 10:
_ |z,+z3+l
If . 2z =2-i,z,=1+i, find 2, ~ 7, +i

Answer 10:

z,=2—1, z,=1+i

: z,+z:+||=(2—i)+(l+i)+l|
Uz -z 1| [(2-i)=(1+i)+1|
| 4| | 4

“|2=2i] |2(1-i)

_|2 a+i|_|2(1+i)

LA (| B
_2(l+i) g
NIErY [F==1]
=2(l+i)

=N+i| =P+ =2

~

s Z, 4z, +1
I'hus. the value of |—4———

Zi — 2 F1

is \/5




Question 11:

(x+i) (x3+l)2

Ifa+ib= , prove that a2 + b? = 5
(2x+1)

2x* +

Answer 11:

a+&b=£i;1L

2x° +1

x* +i° +2xi
2x* +1

x* —1+i2x

2x* +1

%= ( 2x )
= N +1 4
2x" +1 2x- +1

On comparing real and imaginary parts, we obtain

x~ -1 2x
a=————and b=————
2x° +1 2x° +1

>

2 2 X:—l - 2X =
Joa +b-= N +| —
22X+ 2x° +1

x? +1-2%" +4x°
(2x+1)°

xt+142x°

(25 +1)

(x2+l)

(2:~::+I)2

(x3+l)z

(2x* +1)°

-

AT HT=

Hence, proved.



Question 12:

Let =z =2-i,z,=-2+i . Find

(i) Re(%] , (ii)lm(%]

Answer 12:

z,=2-1,2; ==2+1i

() 22, =(2=1)(-2+1) =4+ 2i+ 21" ==4+4i-(-1)=-3+4i

Z,=2+i
2z,  —3+4i
Z, 2+1

On multiplying numerator and denominator by (2 - i), we obtain
72, (3+4i)(2-1) -6+3i+8i-4i° ~6+11i-4(-1)

7, (2+i)(2-i) 24P 24P
2410 =2 11,
= =—+—i
5 05 5

On comparing real parts, we obtain

2
Re( % J =
ZI

5
| | |

M2z (2-)2+) @2F+()

h| —

On comparing imaginary parts, we obtain

Im(L_] =0
7,7,



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

14 2i
1-3i

14 2i
1-3i

Let == , then

l+2ixl+34'_l+3i+2i+6i3_l+51’+6(-l)
1-3i 143i I’ +3° 1+9
_=5+5i -5 5 -1

0 10 10 2
Letz =rcosé+irsind

L
—1
2

. -1 .
Le.rcostd= = and rsind =

1
2

On squaring and adding, we obtain

2 2 o -1 ? |\3
r (cos 6 +sin 8):[7) +(;J

0

—

2| —

|
+—=
4

S o [

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

| -l oo g .
.-—\ECOS{)—T and \—/_Esm()——z-

-

-1 y |
= c0sH =— and sinf = —

V2 V2
s =n— :} = 3; [As € lies in the 11 quadmnl]
Therefore, the modulus and argument of the given complex number are

I d 3n respectively.
4

—= dan
V2



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—iv)(3+50)

2= 3x+5xi=3yi=5yi" =3x+5xi=3vi+ 5y = (3x+5y) +i(5x-3)
ST=(3x43y)-i(5x-3y)

It is given that, 7 =—{—24j

S (3x+5y)-i(Sx-3y)=—6-24i

Equating real and imaginary parts, we obtain

3x+5y=-6 e 1)

S5x—3y=24 .. (i)

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
— e |

34
Putting the value of x in equation (i), we obtain
3(3)+5y=-6
>3y=-6-9=-15

j.y:-\;

R 4

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



Question 15:
T+i 1-i

Find the modulus of —~—
1—i 1+i

Answer 15:

i 1=i (1+i) —(1=i)
I—i 1+i  (1=i)(1+9)

P H2i-1-i" 4+ 2i

I +1°
=y
2
ﬂ_l_,. :|2’|:\/‘?=2
l—i 1+

Question 16:
If (x + iy)® = u + iv, then show that: £+l=4(x1 —_v:)
Xy

Answer 16:

(x+iv) =u+iv

= x +(iy) +3-x-iv(x+iy)=u+iv
= X iy + 3+ 3 =u+iv
=X =iy +3x yi-3xy’ =u+iv

= (x' <37 ) +i (3x*y-y’ )=u+iv

On equating real and imaginary parts, we obtain



3 2 2 3
w=x —3xyv°, v=3x"y—3y’

3 pJ 2 3
L OV XT=3% 3X“y—y

. " = 4
x )y =

-

o‘ .'

o il S > e SR
" .\'( X 21 ) 2 V(_)_\ 1 )
R ¥V

=x* =3y +3x* —y*
= 4x* - 4y°
= 4(.\'2 —y? )

3 B o 4(x* —»7)

X P

Hence, proved.

Question 17:

If a and B are different complex numbers with |g| = 1, then find |i%

Answer 17:

lLeta=a+iband B =x+ iy

It is given that, ]B| =]

x4y =1

=% +y =1 ()



|B—a|=|(x+iy)—(a+ib)|
H-ap| |1-(a—ib)(x+iy)|
(x—a)+i(y-b) |
l—(ax+aiy-ibx+h}')|
(x—a)+i(y=b) |
(1—ax—by)+i(bx—ay)|

(x—a)+i(y—b)| [
(1—ax—by)+i(bx—ay)|

_ Jx=a) +(y-b)

) \/(l—ax —by)" +(bx—ay)’

JX* +a’ —2ax+y? + b’ - 2by

JI4a7x +b7y* = 2ax + 2abxy — 2by + b*x’ +a’y’ — 2abxy

N

Il
N[E
S

N
=

\[(x: +y?)+a’ +b* - 2ax—2by

B \/l +a2(.\'l +y2)+ b? (yl +x")—2m: - 2hy

_ \/]+a:+b’—2ax—-2b}' [:U sing (l)]
J1+a® +b* —2ax - 2by )
=
p—a il
1-af




Question 18:
Find the number of non-zero integral solutions of the equation ~ |I—i| =2

Answer 18:

N—if =2°
::(\/1" -+-(—-1_): ) =S
:»(\/S) = 27
:>2" —3"
x
— S
2
== X
= 2x—x=0
> x =0

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 + iB, then show that:

(@2 + b?) (¢ + d?) (e? + f2) (g> + h?) = A2 + B2
Answer 19:
(a+ib)(c+id)(e+if )(g+ih)=A+iB

!(a+ih)((‘+id)(g+[/')(g+ih)‘ =|A+iB|

::-i(aJrlb) (g +1h)1=’f\+’B' U:F:i: 5115 ]

X (('-Hd)‘ X (e+l/) X

— \{(l: +h x \fl(‘: +d* % \/re +_l": X \[g: +h = \/A: + B’
On squaring both sides, we obtain
(a2 + b2) (¢ + d?) (e? + f2) (g2 + h?) = A2 + B2, Hence proved.



Question 20:

If (ﬁJ =1 then find the least positive integral value of m.

1=i

Answer 20:

L+iY"
L
[._l-l'_,]

A4+i 140"
—| ———
=i 1+i

-~ N

((|+i)' '
Y O

n 2 M
1= +i"+ 21]

Som =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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