NCERT Solutions Class 11 Maths Chapter 5

Complex Numbers and Quadratic Equations

Question 1:

Si [——;]
Express the given complex number in the form a +ib: 5

Solution:

Question 2:

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

Solution:

ig 4 ilg - i4x2+1 + i4x4+3

=(i*) xi+ (') x7

=1xi+1x(~i) [t =1, =—i]
=i+(-i)

=0

=0+i0
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Question 3:

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

= (3'4 )_g % i
(1) xi®  [it=1]

.—30 Ax(-9)-3
730 A0

Il

Question 4:

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

3(7+i7)+i(7+i7)=21+21i+7i+7¢°
=21+28i+7x(-1) [w#=-1]
=14 +i?8

Question 5:

Express the given complex number in the form a +ib: (1-i)—=(-1+i6)
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(1=i)—(-1+i6)=1-i+1-6i

Question 6:
1

Express the given complex number in the form a +ib: [5

Question 7:

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

L .7 1 4 Y 1 7. 1.4
=ti— (+| d+i= | |=| ==+ =t =i+d+ =it —=—1
33 3 3 3 3 3 3

Question 8:

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

ity e

H

4+£§
2

|
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Question 9:

I 3
. . (_” + 31‘]

[%+3f)3 = [%)3 +(3£)S +3GJ(3£][§+3.€]

:L+27i3+3i(1+3f]
27 3
1 s
=—+27(=i)+i+9 VP =—i
~=+27(-i) (- =-1)
1 3
=—=—27i4i—9 Ve
:[J;—9]—2&
27
=22 e
27

Question 10:

3
2]
Express the given complex number in the form a +ib: [ 3 ]
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3
i 2 =
=- 8——7+41—§} [ =-1]
|22 107
) ?]
22107
BT

Question 11:
Find the multiplicative inverse of the complex number 4 —3;

Letz=4-3;
Then, z =4+3i and
|2 =47 +(-3)°
=16+9
=25

Therefore, the multiplicative inverse of 4-3; is given by

z' = {
2
_4+3i
© 25
4 .3
~25 25

Question 12:

Find the multiplicative inverse of the complex number /5 +3i
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Letz =+/5+3i
Then, z = V5 -3i and
o =(5) +3
=549
=14

Therefore, the multiplicative inverse of V5430 s given by

i Ez
&
_5-3i
14
_¥5_3,
14 14

Question 13:

Find the multiplicative inverse of the complex number —i

Let z=—i
Then,z =i and
o =1

=1

Therefore, the multiplicative inverse of —i is given by
Lz
z = 7
g

!
1
i

Question 14:

Express the following expression in the form a +ib:
(3+:v/5)(3-i5)
- [)
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(3+15)(3-n5) (3)2—(1'\/5)2
(V3V21) (V3 V2i) VBeN2-Ee
_9-5¢°
NG

S e

[ (a+ b)(a—b):az—bz]
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EXERCISE 5.2

Question 1:

Find the modulus and argument of the complex number z =—1-i\/3

z:—l—i\/g
Let rcos0 =—1 and rsin9=—\/§

On squaring and adding, we obtain

(r cos())z +(r sin@)2 = (—l)2 +(—\/§)2

:>r'3(00529+sin28):1+3 [ 00329+51’n29=1]
=ri=4
=r =J4=2 [ Conventionally, 7 > 0]

Therefore, Modulus =2

Hence, 2cos@ =—1 and 2sin6 =—f3

:>c05-1l9=—l sinGz—ﬁ
2 and 2

Since both the values of sin® and cos@ are negative in III quadrant,

. [ﬁ : EJ _2m
Argument 3 3

-2
Thus, the modulus and argument of the complex number —1-iv3 are 2 and 3 respectively.

Question 2:

Find the modulus and argument of the complex number z = —/3 +i

z=—3+i

Let rcosf =—/3 and rsin0 =1

On squaring and adding, we obtain


https://www.cuemath.com/?utm_source=website&utm_medium=pdf&utm_campaign=ncert-solutions
https://www.cuemath.com/?utm_source=website&utm_medium=pdf&utm_campaign=ncert-solutions

r2cos’ @ +r’sin’ @ = (—\/5)2 +1?
=rl=3+1=4 [ cos2ﬂ+sin28:1]

—r=+4=2 [.* Conventionally, » > 0]

Therefore, Modulus= 2

Hence, 2cos0 =—/3 and 2sin0 =

:cosB=——3 sin(i):l
and 2

Since, 6 lies in the quadrant II, 0= 6 6
st
Thus, the modulus and argument of the complex number —3+iare2and 6 respectively.

Question 3:

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

z=1-1
Let +cosf =1 and rsin0@ =—-1

On squaring and adding, we obtain
r? cos? 0 +r?sin? 0 =17 +(~1)°

=’ ((:0529+sin26)zl+1

= preED

=r=v2 |- Conventionally, r > 0]

Therefore,
V2cosf =1 and V2sin0 =—1

Sint5'=—L

1
V2 and 5]

= cosf =

0
Since, € lies in the quadrant IV, 4
Hence,
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1—i=rcosf+irsin0

=\/§cos[—%)+:’ 25in[—%)

e ()

Thus, this is the required polar form.

Question 4:

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

z=—1+i
Let rcos® =—1 and rsin0 =1

On squaring and adding, we obtain
r2cos’6+rsin’6 =(~1)" +1°

:>r2(00520+sin20):l+l

—=pi=2
—r=2 [ Conventionally, » > 0]
Therefore,
V2cos6 =-1 and V2sin0 =1
1 ]
= c0s0 =——= sinf = —
J2 and J2
o=r-"= 3
Since, 0 lies in the quadrant II, 4 4
Hence,

—~1+i=rcosO +irsin0

= 2(:(::53—?13+i\/§sin3—jrr
4 4
=\/{E[c053—n+£sin3—ﬁj
4 4
Thus, this is the required polar form.

Question 5:
Convert the given complex number in polar form: —1—i
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z=—1-i
Let rcos® =—1 and rsin0@ =—1

On squaring and adding, we obtain
r2cos’6 +rsin’ 6 = (~1)" +(~1)’

= r*(cos” 0 +sin*0) =1+1

—=pi=2

—r=2 [ Conventionally, » > 0]

Therefore,
V2cos0=—1 and V2sin® =1

:>cms€——L '%int‘i’——L
J2 and J2

6- _(n - E] _ ¥
Since, 0 lies in the quadrant III, 4 -
Hence,

—l—i=rcos@ +irsinf

= 2cos_3—ﬂ+fﬁsinﬂ
4 4

= \/E[cos o +isin — % ]
4 4

Thus, this is the required polar form.

Question 6:
Convert the given complex number in polar form: -3

z=-3
Let #cos® =—3 and rsin@ =0

On squaring and adding, we obtain
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r’cos’@+r’sin’0 = (—3)2 +(0)2
= p? (c0528+sin26]:9
=>rt=9

=3 [ Conventionally, r > 0]
Therefore,

3cosf =—3 and 3sinf =0
= c0sf =-1 and sinf =0

Since the 6 lies in the quadrant II, 8 ==

Hence,
—3=rcosf +irsinf
=3cosm +i3sinm

=3(cosm +isinm)

Thus, this is the required polar form.

Question 7:

Convert the given complex number in polar form: /3 +i

z=\/§+i
Let r'cosé}:\@ and rsin@ =1

On squaring and adding, we obtain
r*cos’ 0 +r’sin’ 6 :(\/5)2+ I*
it (00529 +Sin29)=3+l
=r’=4
=r=4=2 [Conventionally, 7 > 0]

Therefore,
2cos0 = \/gand 2sin@ =1

:cost-—3 sin(i):l
2 and 2

T

0=
Since, 0 lies in quadrant I, 6
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Hence,
V3 +i=rcosO +irsin@

= 2(:05E +i2sin &
6 6
E 2[cos£+isin E]
6 6
Thus, this is the required polar form.

Question 8:

Convert the given complex number in polar form: i
z=1I
Let rcos® =0 and rsin0 =1

On squaring and adding, we obtain

rtcos’@+rtsin’0=0"+1

:>r2(00539+si1139):]

=% pF =]
=r=+1=1 [Conventionally, » > 0]
Therefore,
cos@ =0 and sinf =1
_T
Since, 0 lies in quadrant I, 2
Hence,

I=rcosB+irsin@

T .. T
=Ccos—+isin—
2 2

Thus, this is the required polar form.
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EXERCISE 5.3

Question 1:

Solve the equation x* +3=0

The given quadratic equation is x*> +3 =0
On comparing the given equation with ax’ +bx+c =0,

We obtain a=1,b=0, and ¢=3

Therefore, the discriminant of the given equation is
D=b"—4ac

=0 —4x1x3
=12

Therefore, the required solutions are

—b¢\5:—0¢\/—12
2a 2x1

_ V12 E.J:I={

2
+2:/3i

2
= 3

Question 2:

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

The given quadratic equation is 2x* +x+1=0

On comparing the given equation with ax” +bx+c =0,
We obtain @=2,b=1, and c=1

Therefore, the discriminant of the given equation is
D =b* —4ac
=1"—4x2xI1
=7

Therefore, the required solutions are
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—b+\D _ —1%£J7

2a 2x2

=—]i\ﬁf [\f—_l=.r]

4

Question 3:

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

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

On comparing the given equation with @x *+bhx+c=0,
We obtain a=1,6=3, and c¢=9

Therefore, the discriminant of the given equation is
D=b*—4ac
=3 —4x1x9
=27

Hence, the required solutions are

—b+JD _-3+y-27
2a 2x1
—3+3/-3

2

3433 ., .
:% [ J—Tzi]

Question4:

Solve the equation —x* +x-2=0

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

On comparing the given equation with @x *+bx+c=0,
We obtain a=-1Lb=1 and c¢=-2

Therefore, the discriminant of the given equation is
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D=0b-4ac
=1’ —4x(-1)x(-2)
-7

Hence, the required solutions are

b+JD —1+J=7
2a 2x(-1)
L =i]

Question 5:

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

The given quadratic equation is x*> +3x+5=0

On comparing the given equation with @x P+bx+e=0,
We obtain a=1,6=3, and c=5

Therefore, the discriminant of the given equation is
D =5 —4ac
=3 —4x1x5
=—11

Hence, the required solutions are

—b+J/D 3+y-11

2a 2x1

=—Si\/ﬁs’ [\/——1=i]

2

Question 6:

Solve the equation x* —x+2=0

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

On comparing the given equation with @x *+bhx+c=0,
We obtain a=1Lb=-1, and c=2

Therefore, the discriminant of the given equation is
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Hence, the required solutions are

~b+yD _—(-1)£V-7

2a 2x1

Question 7:

Solve the equation v2x* —x++/2 =0

The given quadratic equation is v2x*> —x++/2 =0
On comparing the given equation with @x *+bx+c=0,

We obtain a:\/i, b=-1, and c=+2

Therefore, the discriminant of the given equation is
D=b"—4ac

=(-1)"~4x12x42

=7

Hence, the required solutions are

—b+\D —(-1)xN-7
2a 2x~2
1£~/7d .
PN [P

Question 8:

Solve the equation V3x =2x+33=0

The given quadratic equation is V3x—V2x+3J3=0

On comparing the given equation with @x *4+bx+c=0,
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We obtain @=v3,b=—2, and ¢ =33
Therefore, the discriminant of the given equation is
D=b"-4ac
2
(-3 ~4x(s3)x(35)
=-34

Hence, the required solutions are

beyp  —(-V2)£-34
2a ZX\E
2:B4i S PR
S ot bt

Question 9:
1
X +x+—=0
Solve the equation V2
2 l
X +x+—=0
The given quadratic equation 1s V2

This equation can also be written as v2x? ++v2x+1=0

On comparing the given equation with @x *+bx+c=0,

We obtain@=v2,b=~2 and c¢=1

Therefore, the discriminant of the given equation is
D=b"-4ac
() -4
=2-42

Hence, the required solutions are
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—b+D  2+42-442
2a 2><x/5

—~2£,2(1-2V2)
- 242
—ﬁiﬁ(m)f
22

=] i(\fm)f

2

Question 10:

YA t1=0
Solve the equation Np)

P t1=0
The given quadratic equation is V2

This equation can also be written as v2x* +x++/2 =0
On comparing the given equation with ax’ +bx+c =0,
We obtain a=v2,b=1 and ¢ =+2
Therefore, the discriminant of the given equation is
D =b* —4ac

- (l)2 —4x(\/§)x(\5)

=1-8

=-7

Hence, the required solutions are

—bi\/ﬁz—liﬁ
2a 2x2

~1+/7i . ;
B 12J57 [« 1=]
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MISCELLANEOUS EXERCISE

Question 1:

{EH‘ +(1]25}\

Evaluate: I
5P - 3

{4_[1) } _ +1}

- ; 3
= —]+'3'i|

| i
[-1-i]

=(=1y [+11

=—[1P+# +3x1xi(1+i) ]
=—[1+7 +3i +3" |
=—[1-i+3i-3]
=—[-2+2i]

=2-2

Question 2:

For any two complex numbers Z and Z:, prove that

Re (zlzz) =Rez,Rez,—Imz Imz,
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Let z =X +iy and z, =x, +iy,
2,2, = (x, +£yl)(:vc2 +f'y2)
=2, (%, +1y, )+ iy, (x, + 13, )
= XX, tix,y, +iyx, + .e'zyl Y,
= XX, HiX Y, X, — 0 Y, [ i*= _]:I

:(xlxz _y1y2)+f(x|yz + ylxz)
=Re(zz,)=x%-»Y,

= Re(zz,)=Rez, Rez,—Imz Imz,
Hence, proved.

Question 3:

[ 12 J[3—4£]
Reduce \1-4i 1+i/{ 5+i ) to the standard form
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[ 1 2][3—4}_@+ﬂ—2@-4ﬂﬂ3—41
1-4i 1+i )\ 5+i ) | (1-4i}(1+7) || 5+7
_1+f—2+8f}[3—4{
| 1+i—di—4i® || 5+i
(149 |[ 3 4
__5—3i}{5+i}
|3+ 4i+27i - 361
| 25+5i-15i-3i" |
33431
T 2810
33+31
2(14-5i)
(33+31) y (14+5i}) {On multiplying numerator and
2(14-5i) (14+5i)
46241651 + 434 +155°
24y (i)
307 +599i
2(1964—25f)
307 + 599i
T 2221
307 599

=+
442 442
This is the required standard form.

Question 4:

denominator by (14+ 5)

: a—ib 2 142 a3+b2
X=1y= (x“ ) =— =
¢ +d”

If c—id prove that

o a—ib  la—ib c+id On multiplying numerator and
_\/(ac+bd)+f(ad—bc)

- ¢ +d’

> (ac+bd)+i(ad—bc)

- ¢ +d’

(ac +bd) H(ad—bc)

& +d* e* 4

b4 R .
c—id c+id denominator by (¢ +id)

(x—iy)

x—y*—2ixy =
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On comparing real and imaginary parts, we obtain

s »_ac+bd _ad-bc (l]
2 +d*’ 2 c’+d?

Since,

(x2 +_1,.-'3)2 = (Jc2 —_vz)z +(2xy)2

() {52F) [ )
_a’c +b’d” +2achd +a’d’ +b’c’ —2abed
(.«:2 er'z)2

_ac+bd’ +a’d’ +b’c’
()
a’ (cz +a"“)+1‘12 (c2 +d2)

(c2 ~|~a’2)2
(.«f +bz)(c2 +a’3)

(02 +a’2)2

(a2 +b2)
(02 + dz)
Hence, proved.

Question 5:
Convert the following in the polar form:

1+7’.i2 1+3i
() (2-i) (i) 1-2i
(1) Here,
__ 1+7i
)
1+7i 1+ 7i 1+ 7i

_(z_,f)2 4+ —d4i 4-1-4i
_ 1470 3441 3+4i+21i+281

T3-4i 3+4i P +A
_3425i-28  -25+25i
2525

=—1+i

Let rcos®=—1 and rsin@ =1
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On squaring and adding, we obtain
2 cos? 0+ sin0 = (=1)° +1°
rz(cosl() +sin20) =1+1
Z_92
r=+2 [ Conventionally, » > 0]

Therefore,
J2cosf=—1and V2sinh =1
1 1
=cosf=—— sinf =——
J2 and 2

) . O=nm
Since, 6 lies in the quadrant II, 4 4
Hence,
z=rcosO+irsinf

3n . 3m
=42 cos—ﬂ\@sm—
4 4

3 : 3
= \E[cos—n+f5m—ﬂj
4 4

This is the required polar form.

(i1)) Here,
___I+3£
T el
1+3i 1+2i
= b4
-2 1+2i
_142i+3i+6i°  1+5i-6
¥ 42° 5
—5+5i
= =—1+i
5

Let rcos@=-1 and rsinf =1

On squaring and adding, we obtain
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r?cos’ @ +r’sin’0 =(-1) +1°

;‘2(c0329+sin29)= b1

¥i=2
y=ndd [Conventionally, r > 0]
Therefore,

J2cos0 =—1 and 2sin@ =1

1 ;
=cos8=—— sin@ =

V2 and ﬁ

O=m
Since, 6 lies in the quadrant II, 4 4
Hence,
z=rcosO +irsin0d

i 3
=+/2 cos— +iv2 sin—
4 4
( 3 . 3m
:\fZLcos—H'sm—]
4 4

This is the required polar form.

Question 6:

. 3P —dx+ ) =0
Solve the equation 3

5 20
) . .. 3x"—4x+—=0
The given quadratic equation is 3

This equation can also be written as 9x° —12x+20=0

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

Therefore, the discriminant of the given equation is
D =b*—-4ac
=(~12)" —4x9x20
=144-720
=-576
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Hence, the required solutions are

—b+D  —(-12)++/-576
2a 2x9

:IZJ_r 576i [er]

18
12424
T8
_6(2+41)
T 18
24

Question 7:

2 3
. X =2x+==0
Solve the equation 2

. . L xP=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=-4 and c=3

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

Hence, the required solutions are
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Question 8:

Solve the equation 27x* —=10x+1=0

The given quadratic equation is 27x* —10x+1=0

On comparing this equation with ax® +bx+¢ =0, we obtain
a=27,b=-10 and c=1

Therefore, the discriminant of the given equation is
D=0b*—4ac
=(~10)" —4x27x1
=100-108
=8

Hence, the required solutions are
—b+D  —(-10)xv-8
2a 2x27

_ 10242 [ \f—_I:z']

54
5242
27

5 2,
27727

Question 9:

Solve the equation 21x* —28x+10=0


https://www.cuemath.com/?utm_source=website&utm_medium=pdf&utm_campaign=ncert-solutions
https://www.cuemath.com/?utm_source=website&utm_medium=pdf&utm_campaign=ncert-solutions

The given quadratic equation is 21x* —=28x+10=0
On comparing this equation with ax® +bx+c¢ =0, we obtain
a=21,b=-28 and c=10

Therefore, the discriminant of the given equation is
D=b"-4ac
=(-28)" —4x21x10
=784 -840
=-56

Hence, the required solutions are

—b+D _ —(-28)xv-56
2a 2x21
28+/56i - _
- B0 [ T
284214
-
_28,24ia
2 42
2 V4

e
37 21

i

Question 10:

z+z,+1

If z,=2—i,z,=1+i.find |7 — % *1

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

Therefore,
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z +z,+1 [(2-i)+(1+i)+1]

z-z,+1| [(2-1)=(1+i)+]]
NENREEE
l2-2i] |2(1-i)|
_[2 1+l (2(1+0)
=i 1+l (13—;")
C|2(1+4) o
| 141 [#=]
B 2(1+r)
| 2

=[1+i| =V +1
=2

zZ,+z,+1

z,—z,+1

is V2.

Thus, the value of

Question 11:

5 2

+.b_(x+.f)2 ag+b2=——(x‘2+l)2

TR FTR prove that (2“" "'1)
A2
a+fb=(le)
2x°+1

x* -1 [ 2x J
=——s—+i| —
2x+1 2x" +1
On comparing real and imaginary parts, we obtain

x’ -1 2x

a=— =
2x*+1 and 2x% +1

Since,
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a2+62: xz_l 2+[ 2)( ]2
2x% +1 2x7 +1

a’ +b

_JrJ'+l—2)c2+4x2

(2x* +1)’

_ o L
(2x* +1)
2 _

_ (Xl-i-])z

(2.71:2 + 1)2

Hence, proved.

Question 12:
Let z=2—i,z,=—2+i Find

oo
(1) “ J, (11) 22,

It is given that 2, =2—i, 2, ==2+1i
z,z, =(2-i)(-2+i)
=—4+2i+2i—i’
=—4+4i—(-1)
=-3+4i

Now, Z =2+i

22, —F+ai

Hence, Z 2+i

On multiplying numerator and denominator by (2-1) , we obtain

(-3+4i)(2-i) —6+3i+8i—-4i> —6+11i—-4(-1)

5z (2+i)(2-i) 2P+ 5
2411 -2 11,
= =—+—i
5 5 5

On comparing real parts, we obtain

Re 21_23 = 2
Z, 5
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1 1 1 1

w @A )R- @ ()

On comparing imaginary parts, we obtain

Im[é] ={)
214

Question 13:
1+2i
Find the modulus and argument of the complex number 1-3i

1+2i
zZ =
Let 1-3i,

Then,
Z_1+2:'X1+3.='_1+2f+3i+6i2_l+5:.'+6(—l)
1-3i 143i 1? +3? 10

-

f =g

10 10 10 2 2

Let z=rcos8 +irsinf

. rcost?:——l— rsin9:—1-
1.e., 2 and 2

On squaring and adding, we obtain

y2 (cosz 9+sin29)= (_%T J{%T

[Convcmionally, F > 0]

Therefore,
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1 3r
Thus, the modulus and argument of the given complex number are V2 and 4 respectively.

Question 14:

Find the real numbers x and ¥ if (x=%)(3+51) is the conjugate of —6—24i

Let,

z=(x—iy)(3+5i)
=3x—i3y+i5x—i’5y
=3x+i5x—i3y+5y
=(3x+5y)+i(5x-3y)

Then, Z = (3x+5y)—i(5x-3y)

It is given that, z =—-6-24i

Therefore, (3x+5y)-i(5x—3y)=—6-24i

Equating real and imaginary parts, we obtain
3x+5y=-6 yiil 1Y

5x—-3y=24 A2
Multiplying equation (1) by 3 and equation (2) by 5 and then adding them, we obtain

9x+15y=-18
25x-15y =120

On adding both equations we get,

34x =102
102
X=—
34

x=3

Putting the value of x in equation (1), we obtain
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3(3)+5y=-6

5y=-6-9

, o8
5

y=-3

Thus, the values of x=3 and ¥ =-3

Question 15:
Loi 1i
Find the modulus of 1—-i 1+

l+i 1=i  (1+i) =(1=1)
=i 1+i  (1=i)(1+i)

421+ 2i

2
_A
2
=72j
Therefore,
147 17104
1—i 1+i
—3[2?
=7

Question 16:
u v
.33 ; —4+—=4(x* -y
If (x+V) =u+iv, then show that x ¥ ( )

It is given that (x+iv) =u+iv
=5 +(Iy)3+3xxxzy(x+fy) =u+iv
= X+ Y +3x°yi+3x° =u+iv
= x°—iy’ +3x°yi -3xy" =u+iv

:(f —3xy2)+f’(3x2y—y3)=u+£v
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On equating real and imaginary parts, we obtain

3 2 2 3
u=x -3xy ,v=3x"y—vy

Therefore,
u i_x?‘—S,xszerzy—f
Xy X
x(x*=3y*) y(3x”-)°
_{£-3) (3 -y)
x 21
=x’-3y"+3x° -’
=4x* - 4y*
=4(x2—y2)
u

—+i:4(x2—yz)

Hence, x ¥ proved.

Question 17:

f-a

If @ and B are different complex numbers with |B|=1. then find |1-aB

Let o« =a+ib and B=x+iy

It is given that, pl=1

Therefore,

Ja* +y2 =3 |

¥ +y* =1 il t)
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ﬁ—-a‘: (x+iy)—(a+ib}l
1-ap| |1-(a-ib)(x+iy)|
(x—a)+i(y-b)
1—(ax+iay—.fbx+by)
(x—a)+i(y—b)
(1—ax-by)+i(bx—ay)
(x-a)+i(y-b) [

B |(1—ax—by)+i(bx—ay)‘

A1

-

“2

" A
Zs

|ﬁ —a | » \f(x—'af +(3’*b)2
1—07,6‘ J(_l—ax—b}’)z +(bx—ay)2

B \/x3+aj—2ax+y3+b2—2by
\/l +a’x? +b*y* —2ax+2abxy - 2by +b*x* +a*y* — 2abxy

- \/(x1+yz)+a2+bz—2ax—2by
B \/l+az (x2 +y2)+b'2 (y2 +x3)-20x—2b_1:

\fl+a2+bz—2ax—25y ' :
= U

\fl +a°+b* —2ax - 2by [ Wy (I}]
=1

B-«
1-ap

Thus,

Question 18:
X — 2x

Find the number of non-zero integral solutions of the equation L1-i
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- =2
( 1° +(-1)"’)=2-"
() =

2.\'.-"2 = 2.(

=X

R S

=2x
2x—x=0

x=0
Thus, 0 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:

1t (a+ib)(c+id)(e+if ) (g +ih) = A+iB,then show that:
(a2 +b1)(¢2 +d2)(e2 +f2)(g2 +h’3)= A> + B?

It is given that, (a+ib)(c+id)(e+if )(g+ih)=A+iB

Therefore,
\(a+r’b)(c+r‘d)(e+;f)(g+ih)| =|4+iB|
‘(cz+ib)‘x|(c+fd)‘><Me-i—:f)‘x‘(g+r’h)‘ =‘A+iB‘ [ ‘:1:2‘=‘:EH:2U
Ja? +b% xJ +d? x\fez + f* X\/gz“l‘hz =4 +B?

\/(a%rbz)(cz +d2)(ez+fz)(g2+h2) =N A + B

On squaring both sides, we obtain
(a2 +bl)(c2 +d2)(32 +f3)(g2 +h3)= A4 B?
Hence, proved.

Question 20:

1+i)"
If (1—1' ] ~ then find the least positive integral value of m.
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[12] _
It is given that \1—¢

[]+f 1+i
_.><.._
1—i 1+1

[(m)z

I 3¥1*

2

[L4+ﬁ
2

[f+ﬁ+m

Hence, m=

m

=1

m

4k, where k is some integer.

Since, the least positive integer is 1, m=4x1=4

Thus, the least positive integral value of m =4
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