NCERT Solutions for Class 11 Maths Chapter 5

Complex Numbers and Quadratic Equations Class 11

Chapter 5 Complex Numbers and Quadratic Equations Exercise 5.1, 5.2, 5.3, miscellaneous Solutions

Exercise 5.1 : Solutions of Questions on Page Number : 103

Ql:

{ﬂ][——f]
Express the given complex number in the form a +ib:

Answer :

{Si][_—;;} =—5x%x£xj
=-3i’
= -3(-1) [i*=—1]
=3

Q2:

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

Answer :

Q3:

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

Answer :
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Q4

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

Answer :

HT+iT)+i(T+iT)=21421i+Ti+7F
=21+28i+7x(-1) [t =-1]
=14+28i

Q5:

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

Q6:

(1 2) ( 5
Express the given complex number in the form a + ib:

Answer :
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Q7 :

|:( I
Express the given complex number in the form a +ib: 3

Answer :

=l+—f+4+l:+——:
3 3 3

= l+4+i)+i 1+l—l
3 3 i 3
17 5

=—+i=
3 3

Q8:

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

Answer :
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Q9:

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

Answer :
k] i
Gﬂf] =[é] +{35)"+3[%]{35}[%+35J
a3 543l
= + 270 4 38| =+ 3
27 3

:%+2?{—:’)+:’+9i2 [ =-i]

Q10:

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

Answer :
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- 2‘+[-] +3[2}[§)(2+i]]
=— s+i+2;‘[z+i]
27 3
R 2
=—_H—E+4J+T] [.' =—.=]
i 2
=—_3—§+4:—5:| [i*=-1]
~[22 107
L3 27
2 107
30027

Ql1:

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

Answer :

Letz=4 &€"“ 3i

Then, Z =4+ 3iand |Z|2 =4’ "'(_3)2 =16+9=25

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

L T 4+3 4 3
= =—+

e =

3

=—+4—1
- 25 25 25

Z

Q12:

5+3i

Find the multiplicative inverse of the complex number J_

Answer :

5+3i

Letz =

Then, = =5 -3 and |2 =(V5) +3 =5+9=14


www.ncrtsolutions.in
www.ncrtsolutions.in

~.f{§+3£'

Therefore, the multiplicative inverse of

2 _N5-3i V5 s

2 14 14 14

is given by

Q13:

Find the multiplicative inverse of the complex number -i

Answer :
Let z = &€°i

— . z i
Then,z =i and |z[ =1’ =1

Therefore, the multiplicative inverse of &€ is given by

Ql4:

Express the following expression in the form of a + ib.
(3+145)(3-5)

(V3 +21)- (V3 -is2)

Answer :
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(3+5)(3-i5)
[ﬁ+~ﬁ:‘]—(ﬁ—f«ﬁ]

() - (5) -
NI YR ST [[a+b)[a—b}—a —b]
~9-5/°
22

9-5(-1 1
S =i
9+ixf
220 i
4
C 227
4
C22(-1)
T N2
V22
2

2

Exercise 5.2 : Solutions of Questions on Page Number : 108
Ql:

Find the modulus and the argument of the complex number z=-1- "“'E

Answer :
z=—1-i\3
Let reosB=—1and rsin® :—-ﬁ

On squaring and adding, we obtain
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ry

{1~cnsEl]2 +|:r:-:inﬁ}: :(—I]: +[—q‘§]_

= 1‘3{c0528+sin: B] =]+3

—rl =4 [ca538+sin3{:1:1]
=4 =2 [meentiunall}u r}ﬂ]
o Modulus =2

- 2cosP=—1and 2sinf=—3

2

:>|:D§;H:_?I and sinf =

Since both the values of sin 6and cos 6 are negative and sinfand cosfare negative in Il quadrant,
—2m

Argument = — [ m— E] = ;

3

=2

—1-43i 3

Thus, the modulus and argument of the complex number are2and 3 respectively.

Q2:

Find the modulus and the argument of the complex number == _‘-'E‘H

Answer :

z=—3+i
Let rcosd = —3 and rsiné =1

On squaring and adding, we obtain
Fcost @+ sint @ = [—\E)_ +12
=’ =3+1=4 [msjﬁwsinjﬁ‘:l]

= r=aJd=2 [L’.‘nm‘entinnally. r> (J]
s Modulus =2

. 2cosf =—+/3 and 2sind =1
= cosf=_"" and .‘::int?:l
2 2

T 3m

6 6

LO=n- [As @ lies in the 1T quadrant ]
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S

Thus, the modulus and argument of the complex number _'“'E t1are 2 and 6 respectively.

Q3:

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

Answer :

18€"]

Letrcos 6 =1 and rsin 6 = a€“1

On squaring and adding, we obtain

1 cos’ @+r7sin’ @ =1 +(-1)°

= p? (msl # + sin” E") =]+

=5 =2

=r=42 [Com«‘cntionally. F= ﬂ]

-.ECLEE?:I and \.Es-inﬂ= =

1 . |
=cosfl =—— and sin? =~

V2 2

L@=—= [As @ lies in the IV quadrant |

i
S=i=rcos@+irsind = -.,Ecmsk—j]ﬂﬁsin[—i}

P 5
ﬁ{cns(—“]ﬂain[— T ﬂ
4 4) This is the

required polar form.

Q4

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

Answer :
ag“ 1 +i
Letrcos 6 =4a€“1 andrsin6=1

On squaring and adding, we obtain
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ricos’ @+ sin’ @ = [—1}l +1°

::wr:(uuslf?+sin"f?]=l+l

= =2
= r=42 [ Conventionally, > 0]
ﬁan.H':—] and \Esinﬁ‘: l

I |
= cosfl=———= and sinf =——

2 2

3 ..

,‘.ﬂ‘:ﬂ:—g:?ﬂ [As @ lies in the Il quadrant]

It can be written,
. . In = . 3 [ 3m . 3x;)
.'.—I+r=rc059+.rrsm€=-~Ems?+rﬁ5m1=ﬁ|cusTHsmTJ
\ )

This is the required polar form.

Q5:

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

Answer :
a€" 1 a€"i
Let rcos 6 = 4€"1 and rsin 6 = 4€°1
On squaring and adding, we obtain
 cos’ @+ 1 sin® @ = (1) +(-1)
= [cusz A +sin” 5}: 1+1
= =2
=r=12 [Conventionally, r > 0]

.'.\I'ECDSE:—] and ﬁsinﬂz-l

and siné = —L

|
2 V2

.-.3:—(1:—%]: 3n [As @ lies in the 11l quadrant]

= cosd=-—
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. . -3n . . —3m —3r . —3m
,',—I—::rcnséﬂﬂrsmﬁ:«Ems—wﬁsm—:ﬁ COs——+i8In——
4 4 4 This is the
required polar form.

Q6:

Convert the given complex number in polar form: -3

Answer :
a€"“3
Letrcos 6 =4a€“3andrsin6=0

On squaring and adding, we obtain

r? cos® 0+ sin’ @ =(-3)’

= (um;j 8 +sin” 9) =9

= =9

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

3cosd =3 and 3sin@ =10

= cosfl =—1 and sin® =0

SB=n

.—3=rcos@+irsin@=3cosn +Bsinx =3 (cos® +isinT )

This is the required polar form.

Q7 :

Convert the given complex number in polar form: ""IE‘H

Answer :

J3+i

Let rcos 6 = “"E andrsin6=1

On squaring and adding, we obtain
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bl

#? cos? @+ sin’ ﬁ:[ﬁ)ﬁ +1
= r*(cos’ @+sin’ 0) =3 +1
— =4

=r=4=2 |Conventionally. r = 0]
. 2cos# =13 and 2sin@ =1

:,*~-n:'::r5153:—3 and s.inr_f:?:l
2 2

S0== [As @ lies in the I quadrant]

.'.wﬁﬂ': reos@+irsing = 2cns£+:’25in£= 2 ::-:-::EH'sinE
0 (¥ i} O

This is the required polar form.

Q8:

Convert the given complex number in polar form: i

Answer :
i
Letrcos6=0andrsin =1
On squaring and adding, we obtain
ricos’@+risin @=0"+1°
=’ (cus: A +sin’ E) =
= =1
—r=41=1 | Conventionally. r > 0]

Soeos=0and sin@d =1

="
2

. .. T .. T
.'.f=rc053+rrmn€:cnsi-l—rmna

This is the required polar form.

Exercise 5.3 : Solutions of Questions on Page Number : 109


www.ncrtsolutions.in
www.ncrtsolutions.in

Q1l:

Solve the equation x*+3 =0

Answer :

The given quadratic equation is x>+ 3 =0

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

a=1Db=0,andc=3
Therefore, the discriminant of the given equation is
D=b’8€"4ac=0°8€"4 x 1 x 3 =3€"12

Therefore, the required solutions are

—b+VD _ =12 127 [J—_l:f]

2a 2w 2

. izxﬁf =+£:_
—2 +

Q2:

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

Answer :

The given quadratic equationis 2x* +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*a€"4ac=1°8€"4x2x1=15€"8=23a€7
Therefore, the required solutions are

—b+D  —1:V=T  —127i

2a 2x2 4

Q3:

Solve the equation x>+ 3x +9=0

Answer :

The given quadratic equation is x>+ 3x +9=0

Jor=i]
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On comparing the given equation with ax* + bx + ¢ = 0, we obtain
a=1Db=3andc=9
Therefore, the discriminant of the given equation is
D=b*&€"4ac=3°8€"4x1x9=9a€" 36 = a€"27
Therefore, the required solutions are
—b+D  -3+4-27 34303 -3£343i
22y 22

Q4

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

Answer :

The given quadratic equation is 4€"x* + x 8€"2 =0

On comparing the given equation with ax* + bx + ¢ = 0, we obtain
a=4&€1,b=1,andc=2a€2

Therefore, the discriminant of the given equation is

D=Db*a€" 4ac = 1° 8€" 4 x (4€"1) x (4€"2) =1 a€“ 8 = 4€7
Therefore, the required solutions are

~b+\D _—1£V"7  -1:7i _J—_lzq

2a Ex(—l) -2 |

Q5:

Solve the equation x>+ 3x +5=0

Answer :

The given quadratic equation is x>+ 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*a€"4dac =3°a€" 4 x 1 x 5=9 a€" 20 = 4€"11

Therefore, the required solutions are
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—b+VD 311 3114 V-1]

2a 21 2 -

Q6 :

Solve the equation xX*-x+2=0

Answer :

The given quadratic equation is x* 8€“x +2 =0

On comparing the given equation with ax* + bx + ¢ = 0, we obtain
a=1,b=45€1,andc=2

Therefore, the discriminant of the given equation is

D=Db*a€" 4ac = (&€"1)°a€"4 x 1 x2=14€"8=a€7

Therefore, the required solutions are
—biv’E:—{—l]i‘J——?:It:ﬁf .\"ITI:"-J

2a 2] 2 -

Q7:

2
Solve the equation \'E-T +I+\E: 0

Answer :
2 —
The given quadratic equation is ﬁx Ta+ "E =0
On comparing the given equation with ax* + bx + ¢ = 0, we obtain
a:"-E,b:Landc:“'E
Therefore, the discriminant of the given equation is
D =b* &€ 4ac = 1” a€" 45{*’*"_ * '“'E =14€"8=24€7

Therefore, the required solutions are

byD 12T —127 - —
2 2xy2 22 _\f{—_'—f}

Q8:
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Solve the equation ﬁ-": _\E-‘f +3ﬁ =10

Answer :
V3 =2y 4343 =0
On comparing the given equation with ax® + bx + ¢ = 0, we obtain

(':1:“"|r§,b=_""'5,and(:=:JHJIIIE

Therefore, the discriminant of the given equation is
(—v2) -4(\3)(3v3)=2-36=-34
Therefore, the required solutions are

—biﬁ_‘(‘ﬁ]im_ﬁiﬁf »
20 2x\3 23 [J__I_j}

The given quadratic equation is

D =b? 4€" 4ac =

Q9 :
Prx+ ! 0
X+i+—=
Solve the equation "E
Answer :

5 1
X 4+x+—=0

J2

2
This equation can also be written as ﬁx + "'Ex +1=0

The given quadratic equation is

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

a:"-E,b:'“E,andczl
 Diseriminant (D)=b*~dac=(v2) —4x(v2)x1=2-42

Therefore, the required solutions are
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b:VD —J2xy2-az V2 2(1-22)
Sa 2x+2 N 22

—\Eiﬁ(wﬁﬁ—])i
22

SR

2

Q10:

X

x4 5t 1=0
Solve the equation 2
Answer :
X
xz +T+ ] = ﬂ

The given quadratic equation is 2

2 _
This equation can also be written as \Ex ta+ ‘-E =0

On comparing this equation with ax* + bx + ¢ = 0, we obtain
a:""IE,bzl,andc="'IIE

- Diseriminant (D) =b" —dac = 1° —4x2x2 =1-8=-7
Therefore, the required solutions are

—b+JD  —1+=T 12470 .
a 232 ) 22 [J_—I:!]

Exercise Miscellaneous : Solutions of Questions on Page Number : 112

0

Evaluate:

Answer :
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_ —_I+ JI“_::|’.
=[-1-4]
=(=1)"[t+i]

=—[1'= it 434 -:'[I+:'}]

=—[1+1"‘ +3:‘+3;"]
=—[1-i+3i-3]
=—[-2+2i]
=22

Q2:
For any two complex numbers z, and z,, prove that

Re (z.z;) =Re z; Re z,-Im z; Im z,

Answer :
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Letz, =x, +iy, and z, = x, + iy,
sz, =+ ) (x +iny)
=x, (X + i, )+ iy (%, + i)
= XX, Xy, Hvx, 1_1:] Vs
= XX, XV, %, — W, [:’3 = —I]
= (0 =) +i(ny, + )
= Re(z,2,) =xx, - 3,
= Re(z,z,)=Rez,Rez, ~Imz Imz,

Hence, proved.

Q3:

( 12 )[3—4;‘]
Reduce I=4i T+i 5+i to the standard form.

Answer :

( 2 ][3—4;]_ (1+i)-2(1-4i) [3_4;]
I—4i 1+i/\ S+i (1-4i)(1+7) |L5+i

:[ | +7i—2+8 }[3-4f}:|i-|+9;}|:3—4i]
l+i—4i—4i° || 5+i 5-3i || 5+i

| =344i4+27i-36i" | 33431i  33431i
25+5i—15i -3 28—-10i  2(14-5i)

33 ] '
= (33+31) % (14+ 5;} [Dn multiplying numerator and denominator by {14 + 51’}]

S 2(14-5i) (14+50)

4624 165i +434i + 1557 307 +599i

o2y sy 2(19-25)

_307+599i _307+599i 307 599i
2(221) 442 442 442

This 18 the required standard form.

Q4:
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a—ib X 3): a’+b°

c—1id

If x 4€“ iy = prove that ¢ +d

Answer :

= a_?b xE* I,d [Dn multiplying numerator and deno min ator by (-:+id]]
c—id c+id

_J(ac+bd)+i[ad—bc)

- (.:3 -H.i:
(x—iy) - [ac+bd)1+i(;ad— be)

¢ +d”
Ly iy = (ac+ hd1+ I{f{d ~be)
¢ +d°

On comparing real and imaginary parts, we obtain
. 5 el + - — -
o yia bd _ad—be (1)

— Rt
—
¢ +d

a ¥ = -

¢ +d

(x: _I_},z)-’ =(xj _F.: )3 +4XE}':

(S5 ol

_a’c’ +b'd” +2acbd +a’d” +b’c’ —2adbe
(c:+d2):

~a’c’+b'd* +a’d’ + b’

 (¢ed)

a*(c +d*)+ b (7 +d7)

R (c3+d:):

(c"+d:)(a"+b3]

) [c=+d2):

_a+b’

¢ +d°
Hence, proved.

Q5:
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Convert the following in the polar form:

1+?:‘J 143

o 270 1=

Answer :
1+ 7i
&= 1
(i) Here, {2 a E}
1+7i 1470 1+7i

(2-if 4+ -4 4-1-4i
_ 1470 3+4i 3+4i+21i+280°

C3-4F 3+4i 3 +4°
 3+4i+21i-28 -25+25i
o F44 25
=—1+i

Letrcos 6=4a€"1andrsin6=1
On squaring and adding, we obtain
r’(cos’0+sin*f)=1+1

=r’(cos’ 6 +sin’ ) =2

=>r=2 [cos® B + sin® 6 = 1]
— =12 [Conventionally, r > 0]
~Af2c0s0=—1and Y2sin@ =1
- . ]
= cosf =—= and sint = —
J2 V2
nG=m —%: %" [As @ lies in Il quadrant]

~z=rcosf@+irsin®
It . am m .. 3m
=N'ECGS?+IJESII'IT=ﬁ[CDS?+JSIH?J

This is the required polar form.
1+ 3§
= -
(ii) Here, 1-2i
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1430 14+2i
T1-2i 1+2i
C1+2i+3i-6
144

_ =5+5i

=141

Letrcos6=a€“1andrsinf6=1
On squaring and adding, we obtain

r’(cos’6+sinf)=1+1
=1’ (cos® 6 + sin* 6) =2

=>r=2 [cos® 6 +sin® 6 = 1]
— =2 [(.‘mwentionally. ro D]
cA2cos@=—1and V2sinf =1

—1 .
= cosf = = and sinéd =

J2

.'.E::II—E:T [As- & lies in I quadmnl]

5l

~zZ=rcos@+irsinf

3 . 3 .3
=~Ecos%+:‘ﬁsm%: ﬁ[ms%ﬂsmf}

This is the required polar form.

Q6 :
o
3x° —4.r+$={}

Solve the equation

Answer :

-
3x° —4.r+?={}

The given quadratic equation is
This equation can also be written as 9x” =12x+20=0
On comparing this equation with ax* + bx + ¢ = 0, we obtain
a=9, b=5€"12,andc=20

Therefore, the discriminant of the given equation is

D = b* &€" 4ac = (4€°12)* 4€" 4 x 9 x 20 = 144 &€ 720 = 4€"576
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Therefore, the required solutions are

-b+D _—(=12)+V-576 124576 [“'{'_':"]

2a 2x9 18
124247 6(2+4i) 2+4i 2,4,
18 18 333
Q7:
x3—2x+iz{]
2

Solve the equation

Answer :

¥ =2x+ E =0
The given quadratic equation is 2
This equation can also be written as 2x" -4x+3=0
On comparing this equation with ax* + bx + ¢ = 0, we obtain
a=2,b=5€4,andc=3
Therefore, the discriminant of the given equation is
D =Db® 4€" 4ac = (4€"4)* &€" 4 x 2 x 3 = 16 4€" 24 = 4€8

Therefore, the required solutions are

—b+\D _—(4)£V-8 44242 V=]

2a 2x2 4 L
25420 2.
_T_ _Tj

e s

Q8 :

Solve the equation 27x*-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=2a€"10,andc=1

Therefore, the discriminant of the given equation is

D = b* &€" 4ac = (4€°10)* 4€“ 4 x 27 x 1 = 100 &€ 108 = 4€“8
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Therefore, the required solutions are

—h+yD _~(-10)+V-8 10£2V2;

2a 2%27 54
_5+\2i_ 5 2.
S 27 2727

Q9:

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

Answer :

The given quadratic equation is 21x* &4€* 28x + 10 = 0

-]

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

a=21,b=45€28,andc=10

Therefore, the discriminant of the given equation is

D = b* &€" 4ac = (4€°28)* 4€" 4 x 21 x 10 = 784 &€ 840 = 4€"56

Therefore, the required solutions are

~bD _ —(-28)£-56 28+56i

2a 2%21 42
_2842V14i_28 214 2 V14
42 42 42 3 21
Q10:
z|+zz+1

Z =2-1, 7 = ' Z, —Z, +]
¢ 2 =2k =1 gy |7 -2 4]

Answer :
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z,+7,+1| [(2-1)+(1+ +1|
z—z,+1] |(2=i)=(1+i)+1]
4| |4 |

2(1+i)

L+ =VE+1P =2

z +z,+1|,
Thus, the value of |——= is /2.
z,—z,+1
Ql1:
z +z,+1
F =27 = ] :—:-.+I
¢ Ba=2oh =l g (AT ER ]

Answer :
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z =2=j z.=14+i

. :I+:2+||=|{2—f}+{l+1)+l|
=z, +1| [(2-i)=(1+i)+1]
NN

2-21] [2(1-i)|
|2 X1+:'|:|2{I+:'}|

=i 1+i| |7

21+ .
B [I+I} D-=_1]
=2(|+;}

||+f|:\ﬂ|:+|: =2

Z +z,+1

is /2.

Thus, the value of

z,—2z, +1

Q12:

[
—
-
[ ¥]
[
R
u

(x+i)

lfa+ib= 2X +1 , prove that a> + b2 =

Answer :

(}{+i]:
2x° +1

X H 42y
x4+l
Cx -1+i2x

a+ib=

2% +1
x' -1 . 2x ]
= ] +I ]
2% +1 2x°+1

On comparing real and imaginary parts, we obtain
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x:—l and b= %K
2x7 +1 2% +1

2 ¥ Xz_] : 2}{ B
sa+b = . + :
Int+1 2x+1

_ AR e b
(2x+1)°

_ a2y’

(2x% +1)

(< 1)

2

(2x7+1)
sa +h =(K;I]_
(2x3+|]'

Hence, proved.

Q13:

Let 2=271 2, =241
Re[—z'_z*’ ] lm[]—_]

(I) 21 ’(”) IZI

Answer :

z,=2-i, 2,==2+i

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

0]

Z =2+i

C 7z, —3+4i
Tz 2+

On multiplying numerator and denominator by (2 &€* i), we obtain
zz, (3+4)(2-i) —6+3i+8i-4i" -6+11i-4(-1)
zZ  (2+i)(2-i) 22 +12 22 41

1
=2 11,
—+—1
.

_2+11i
S
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On comparing real parts, we obtain

Z 5

1 1 1 1

m)zﬁiz{z—U{z+u (2) +(1)

On comparing imaginary parts, we obtain
1
Im| — |=0
2,7,

Q14 :

1+ 2§

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

Answer :
1+ 2i
==

Let 1—3i , then

l+2r‘>< 143 1+3i+2i+6i° 1+5;‘+5{—])
13 1+3i 1° +3° 1+9
_5+Si_ 5 Si_ -1 1.

-
-

0 10 10 2 2
Letz=rcosd+irsingd

. -1 .
Le. reosfd = and rsind =

P | —

On squaring and adding, we obtain
’ , . RS %
Fe {cus'€+5|n' Ef): +
2 2

b | —

| —

=221y
4
I

=Sr=— [Conventionally, r > 0]
2
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| -1 | ]
So—=cosfl =— and —=sinf? =—
V2 2 2 2

= cosﬂ:_—] and sinf;’l‘:L

V2 J2

n 3w .
LO=me-— = [As @ lies in the II quadrant|
4 4
1 in
T and —
Therefore, the modulus and argument of the given complex number are 2 4 respectively.
Q15:

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

Answer :

e =(x—iv)(3+5i)

s=3x4+5xi =395y’ =3x+5xi-3yi+5y= (3x+5y)+i(5x=3y)
LT =(3x45y)—i(5x-3y)

It is given that, z=-6-24i
S (3x+5y)—i(5x-3y)=—6-24
Equating real and imaginary parts, we obtain
Jx+3y=-0 e (1)
Sx-3v=24 .. (11)

Multiplying equation (i) by 3 and equation (ii) by 5 and then adding them, we obtain
9x+15y=—18

25x-15v =120
3x =102
X = % =3
Putting the value of x in equation (i), we obtain
3{3)+5}-‘: -6
=3y =—6-9=-15
=y=-3

Thus, the values of x and y are 3 and &€“3 respectively.
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Q16 :
1+i 1=i

Find the modulus of 1—i 1+i

Answer :
1+ 1-i (1+i) =(1-i)
=i 1+i  (1=i)(1+1)

4P 21+ 20

-

1°+1°
Ly
2
o L Y VY o
=i 1+i

Q17:

wov s 1
—+—=r-1(_\:‘ —y‘)
If (x +iy)®>=u +iv, then show that S
Answer :
. .
(x+iv) =u+iv
3 . i B . .
= +(iv) 43 xiv(x+iv)=u+iv
= x iy +3xTyi+3n s u v
= x i 43y - 30" =ut i

= (x“ ~3x° )+;’(3x3y—y'1 ) =u+iv

On equating real and imaginary parts, we obtain
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A
]

w=x —3n, v=3x"y—y

cu v x =3x’ . Ity — !

Xy X ¥
2 _ a2 12
:x(x 3) ]+y[3x y)
x ¥
=x" =3y +3x" -7
:4_1:'1—4}::
= 4[.*1::r —‘1,'3)
u vV _ 2 _ 2
“x+}' 4(x _})

Hence, proved.

Q18:

B—a‘
| —af

=1, then find .

Bl

If a and AZA? are different complex numbers with

Answer :

Leta=a+iband AZA2 = x + iy

Itis given that, |I3| .

=x+y =1 (1)
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||3—|:1| | (x+iy) a+|b}|
l1-ap| | (a—ib)( \:+n|

(x-a)+i(y-b) |

1—(ax +aiy —ibx + b}]|
(x—a)+i(y—b) |
{I—ax—b}'}+j(b:-:—a}-')|
_ |(x-a)+i(y-b)|
- |{l —ax—by)+i(bx—ay)|
- J{?{—H}2+{}"—b}2
\/{I—ax ~by)* +(bx—ay)’
~ sz +a’ =2ax+y’ +b’ - 2by
JI+a°x +b7y? = 2ax + 2abxy — 2by + b’x’ +a’y* - 2abxy

B \/(.\'3 +f)+ a’+b* - 2ax - 2by
) JI +a* (x> +y7)+b* (y* +x7) - 2ax - 2by

i Jm: +b” —2ax - 2by [Using (1)]
JI+a? +b? - 2ax - 2by
=1
| B-a .
ll-ap
Q19:
=i =2

Find the number of non-zero integral solutions of the equation

Answer :
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= ﬁ) =27
2=
X
=Z=x
2
= x=2x
= 2yx=x=10
= x=1

Thus, 0 is the only integral solution of the given equation. Therefore, the number of non-zero integral solutions of the
given equation is O.

Q20:
If (a+ib) (c +id) (e +if) (g + ih) = A +iB, then show that

(aZ + b2) (CZ + dZ) (eZ + f2) (gZ + h2) = AZ + BZ.

Answer :

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

“J(a+ib)(c+id)(e+if )(g+ih)|=|A +iB|

= (a+ib)|x|(c+id) x|(e+if ) (g +ih)|=|A+iB| [|z2:] =2 ]|z ]
=@t + 5 <P +d? xJet + P xyg +IF = VAT + B

On squaring both sides, we obtain
(aZ + bZ) (CZ + d2) (e2 + f2) (gz + h2) = A2 + BZ

Hence, proved.
Q21:

1+i
If =i , then find the least positive integral value of m.

Answer :
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S.m =4k, where & 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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