Mathematics

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

Exercise 5.1

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

Answer 1:
(5!)[_?3f]=—5><%x!xl
=-3i*
=-3(-1) [ =-1]
=3

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

Answer 2:
2 = iu:—l 4 jix4+3
=(#*) i+ (i) -7
=1xi+1x(—i) [i* =1, i =—i]
=i+(—i)
=0



Question 3:

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

19 1x9—3 Y 3
I =1 ’=(l ) -x 528

D [ =1]
S [ =—i]

-1 i

=—X-

i i

z;'z:_’lzi [i"z—l]

5
I
-

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

Answer 4:

T+iT)+i(T+i7)=21+21i+7i+7i°
=21428i+7x(-1) [wit=-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:

Express the given complex number in the form a + ib: G+i%)—(4+i

Il
|
(1| -
O
+
m—
— I
o
S—

W N
5 10
Question 7:

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

()

Answer 7:
(I 7]( .l) (—4 ]
—+i—=|+|d+i=||=| —+i
373 3 3
=-1-+—7-i+4+-[-i+i-—i
3
=(1+4+i)+,-[l+l_u]
3 3 3
17 35
= — I
3 3

5

2

)



Question 8:

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

Answer 8:

(1-i) =[]

Question 9:
Express the given complex number in the form a + ib: (%+3;J'

Answer 9:

3

5

(5)+rsafg)ef]

L 2784 3i[ L 3:‘]
27 3

7—l7~+77( i+i+97 [P =-i]

-;_—/;-27i+i—9 [#=-1]

[;'—-9]“'(-27“)

-




Question 10: 3
Express the given complex number in the form a + ib: (—Z_E’J

Answer 10:

_[22 107

=ferer)

__22 107,
327

Question 11:

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

Answer 11:

=4 +3iand |2 =4 +(-3) =16+9=25

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




Question 12:

Find the multiplicative inverse of the complex number

Answer 12:

Let z = \/§+3i

Thcn._:=\/§—3i and ]:|'1 =(\[§) +3 =5+9=14

Therefore, the multiplicative inverse of

L \5-3i V53

oo 144

(8]

Question 13:

\/§+3i

\/§+3i

Find the multiplicative inverse of the complex number —j

Answer 13:
Letz = -j

Then, Z =i and |:|3 =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 +42i)-(V3-iv2)

Answer 14:

(3+43)(3-145)
(V3++2i)—-(V3-iv2)
B () —(+5)
CBV2i-B 20

_9-5i°
ENGT

9-5(-1) g
Y Fa=1]
9+5 i
— 2

22i i

14/

[(a+b)(a—b)=az—b3]




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 rcosB=—1and rsin® =—\/§
On squaring and adding, we obtain
(rcosB)’ +(rsinB)” =(-1)° +(—\[3-)‘

:r:(cosjﬂ+$in39)=l+3

N | [cosz(:)+sin"9=l]
—r=v4=2 [Conventionall.\,-x > 0]
. Modulus =2

;. 2cosB=-1and 25inO=—\/§

-3

-1 .
2cos€)=7 and sinf =

e -

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

Argument = —[ n—g) =

and —2n respectively.
3



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

Answer 2:

z=—I3+i

Let rcos =3 and rsin@ = |

On squaring and adding, we obtain

r*cos’ @+ r sin’ @ =(—\/§): +1°

=ri=3+1=4 [c0530+sin:0=|]
=r=4=2 [Conventionally. » > 0]
S Modulus =2

s 2c08@ =—+/3 and 2sind =1

= cosf=—>> and sinf= A
2 2
57 —_——
A@=n-2=20 [As @ lies in the 11 quadrunl]
6 6
Thus, the modulus and argument of the complex humber —J3+/ are 2 and

5w .
= respectively.

Question 3:

Convert the given complex number in polar form: 1 -

Answer 3:
1 -
Letrcos6=1andrsinf = -1

On squaring and adding, we obtain



2 cos’ O+ sin’ 0 =1° +(-1)’

:>r3(cos3 6 +sin’ H)= I+

= =2

=r=42 [Conventionally. r > 0]

\Ecos6’= | and \Esilu?: -1

| ; |
:cosﬁ—ﬁ and 5|n0——72_—

LO=— [As 0 lies in the IV quadram]

x

4
3

S=i=rcos@+irsinf = \Ecos(—j)ﬂﬁsin[— I]: ﬁ[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

r* cos’ @+r sin’ 6 =(-1)" +1°

= > (cos: O + sin” 9') =1+1

=’ =2
= r=+2 [Conventionally. r > 0]
~2cos@=—-1and V2sin@=1
| |
= cosfd =——= and sinf@ =—=
5 ")
LO= n—% = ? [As @ lies in the 11 quadrant]



It can be written,

_ _ 3 .~ . 3n ( 3m . 3n
s=l+i=rcosd+irsind = \/’icosj-+/\/2 sin— = \ﬁl COS — +isin—

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+rsin* @ =(-1) +(-1)

= (cos: A +sin” 9.) =1+1

=7 =2
=r=42 [Conventionally, r > 0]
~2cos@=~1and V2sin6=-1
| g
DCOSH——ﬁ and sinf = _ﬁ
A —(n--})z —? [As @ lies in the IlI quadranl]

A _ -3n . . —=3n -3n .. -3¢
.'.—I—1=rcosH+1rsmH=\/5COST+1\55|nT=\/2_ COS——+18In——

This is the required polar form.

ST+



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)

— r:(ws" 6 +sin’ 0)=9

=r'=9

>r=y9=3 [ Conventionally. r > 0]
S.3cos =-3 and 3sin@ =0

= cosf =—1 and sind =0

nO=n

.=3=rcosf+irsin@=3cosn +Bsinm =3 (cosm +isinm )

This is the required polar form.

Question 7:
Convert the given complex number in polar form: 3 +i

Answer 7:
V+i
Let rcos 6 =‘/§ andrsin@ =1

On squaring and adding, we obtain



rcos” @+ rsin’ ( )
+.

— % (LOS 6 +sin” 0)=3 |
=r’=4
=r=+4=2 [Conventionally, r > 0]

S2¢cos0 = \/—3— and 2sinf =1

4

. |
= cost = and sinf =—
2 2
T g
0= = [As @ lies in the | quadrant]
,‘.ﬁ+i=rcosﬁ+ir5in0=2c05£+i2sin£=‘-’[ —7£+m|n£)
6 6 6 y

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
ricos’@+risin’@=0"+1°

— o (cos: & +sin” 6) =

= ri=1
= r=+1=1 [Conventionally. » > 0]
S.cos@ =0 and sin@ =1
so==
2

: : % e [
'.1=rcos()+1rsm¢9=cos;+1sm;



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=02-4x1x3=-12

Therefore, the required solutions are
—biv’l):i\/—_l?:i\/l_ll [\/—_l:i}

2a 2x1

ro

:i')‘ﬁ'.:hﬁ/

g
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=b2-4ac=12-4x2x1=1-8=-7
Therefore, the required solutions are

—/):t\/l_):—li\[jz—l:\ﬁi —\/—_lzi}

2a 2%2 - L




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

-bVD  334-27  3+3-3 -3£343i r—
a2 2 2 G

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
—btND  —12-7 -1£7i M }

2

2a  2x(-1) 2 L




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

—bt\/’l—) -3i\/—_|l —3:\/ﬁi r :
= = = \/——l:ljl

2a 2x] 2 -

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

—/)i\/B_—(—l)f\"'j_li\ﬁi [ T I,J
£y

2a 2x]




Question 7:

Solve the equation V22  +x++42=0

Answer 7:
The given quadratic equation is /2y 4+ x+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=b2-dac=12- 4V2xV2=1_8=-7

Therefore, the required solutions are

htVD 12T 1547 ==

2a 22 W2 -

Question 8:
Solve the equation 34 —\2x+3J3 =0

Answer 8:

The given quadratic equation is /37 —J2x+3J3 =0

On comparing the given equation with ax? + bx + ¢ = 0, we obtain
a=+V3b=—/2andc=3V3

Therefore, the discriminant of the given equation is
D=b%-4ac=(-V2) -4(3)(3V3)=2-36=-34

Therefore, the required solutions are

—/"*_'\/Bz—(—vg)i\—ﬂz\ﬁi{.?—éli ’V\.{—_l:i]
2a 2x\3 23 -



Question 9: ;
i XX +x+—==0
Solve the equation 5

Answer 9:

. . . . ) 1 :
The given quadratic equation is x~ +x+$=0

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=(\/§): —4x(\/§)><l=2—4\/§

Therefore, the required solutions are

52D Er 2oz V2E2(1-22)
2a 2x+2 - 242
'f—\/fi\/f(\lzﬁ—l)i

2w | e

()




Question 10:

Solve the equation ¥ +—=+1=0

Answer 10:

4 X
The given quadratic equation is x~ +:,?+l =0

This equation can also be written as 23" +x++2 =0

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

a=vV2,b=1landc=+2

. Discriminant (D) = b* —4ac = I' ~4x2xy2 =1-8=-7

Therefore, the required solutions are

—b+VD  —1£V=T  -127i W
2a 22 22 -\/—I_I]



Mathematics

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

Miscellaneous Exercise on chapter 5

Question 1:

a5 3
Evaluate: [i”‘+(l_] ]
1

Answer 1:

=[-1-i]

=(=1)[1+]
=—[l"+i" +3-I-i(|+i):|
=—[1+4 +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, +1iy,
ron,zy =0+ ) (x +i,)
=x, (X, +y, )+, (%, +,)
= XX, +iX, Y, iV, X, + iz_\-‘,,}"g
= XX, X + % - W [i e I]
= (X, =y ) +i(x0, + ;)
= Re(z,2,)=xx,- 0,
= Re(zz,)=Rez Rez,~Imz Imz,

Hence, proved.



Question 3:

Reduce ( 1 2 )(3_4i] to the standard form.
1-4i 1+i/\ 5+i

Answer 3:

|2 \(3-di) |(1+i)-2(1-4i) |[3-4i
(l-4i—l+i)[5+i]-[ (1-4i)(1+i) ][SHJ
[ 14i=248i [3-4i] [-149i][3-4i
_l+i—4i—4i3}[ S+i H 5-3i ][ S+i ]
34414270361 | 33430 33430
| 2545i-15i-3/ ]'2840;'2(14-5;)

_(33431) (14+5)
2(14-5i) (14+51)
46241650 +434i 4155 307+599i
(s 2(96-257)
0745500 _307+5991 307 599
A2) M 4w

This 15 the required standard form,

[On multiplying numerator and denominator by (14 + 51')]




Question 4:

, a—ib 2. 2P 2l +b
- = that ( x™ + e
If x -iy =. = prove tha ( y ) -
Answer 4:
. a—ib
X—Iy = -
c—id

= \/a E _lb ot fd [On multiplying numerator and deno minator by (c+ id)]
c—id c+id

_ {(ac+bd)+i(ad—bc)
- ¢’ +d’
oA (ac+ bd2+i(f1d— bc)
c +d”
(ac+bd)+i(ad - be)
¢ +d’
On comparing real and imaginary parts, we obtain

2oyt XIDE oy mBR—DC (1)
¢ +d- ¢ +d”

= x* -y =2ixy =

P

(x*+37) =(x*—y?) +4x?y°

e [Using (1]
_a’c’ +b’d” +2acbd +a°d” +b’c’ —2adbe

a (¢ +d° ):

_a’c’+b’d*+a’d’ +b’c?

B (c2 +d3)2

_a’(c? +d?)+b?(c7 +d7)

- (¢ +d2):

(e +a?)(a®+b7)

(¢ +a@?)

Y o

¢’ +d’
Hence, proved.




Question 5:
Convert the following in the polar form:

14 7i ~
(i) (2——’)2 (i 1+ 3i

1—-2§

Answer 5:
(i) H _ 1+ 7i
i) Here, T
(2—-i)
1+ 7i 1+ 7i 1+ 7§

S (2-i) 4+ —4i 4-1-4i

_1+7i 3+4i _3+4i+21i+28/

T 3-4i 3+4i 3% +4°
_ 3+4i+21i—28 _—25+25i
N 442 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=2 [Conventionally. r >0]

\/fcos(? =—] and \.Esin =1

-1 . |
= cosf = f and sinf = f
2 i [As @ lies in Il quadrant|
4 4 A
2Z=rcos@ +irsinf



~ 3t .~ . 3r imn .. 3n
=\12cos—+:\/§sm—=ﬁ(cos—wsm—]
4 4 U4

This is the required polar form.

B . AeN
( ii) Here, = 1—2;
14+3i 1+2i

= X
1-2i 1+2i
L2 +31=6
I+4
_=0+3i

= = =]

5

Letrcos @ =-1andrsin 6

= 1 On squaring and adding,

we obtain r? (cos? 6 + sin? 0)

=1+1

=r? (cos? 6 + sin2 0) = 2

[cos? O + sin?2 6 = 1]

=>r2=2
= r=y2 [(,‘on\-'entionally. r>0]

ﬁcos(h ~| and \/Esin =1
-1 ; |
mwsé’:ﬁ and smb’-ﬁ

A ES £ % = '—’f [As ¢ lies in 1l quadrant]

Z=rcos@+irsiné
- 3t .r~. 3 " 3 .. 3m
=\/2cos—+:\/§sm—=\6{cos—+:sm—]
4 4 . 4 4

This is the required polar form.



Question 6: .
Solve the equation  3x* —4x+ _T:O

Answer 6:

o
The given quadratic equation is  3x" —4x+ _T():O

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)£=576 12+576i s
= = - =i
2a 2x9 18 I: jl
12+24i _6(2+4i) 2+4i 2 4.
= — — _——T—
18 18 3 3 3

Question 7:
Solve the equation X =2x+==0

Answer 7:

The given quadratic equation is *" —2x S =0

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=b2-4ac=(-4)2-4x2x%x3=16-24 = -8

Therefore, the required solutions are



2a 2x2 4 L
g  py
24+2i V2
= — =t —j
2 7
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

btyD _~(-10)£V-8 10:22; [ =1]

2a 2x27 54
st\2i_5 2.
~T7 227
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 =b%2-4ac=(-28)2-4x 21 x 10 = 784 - 840 = -56
Therefore, the required solutions are

—b+JD  —(-28):V-56 28+56i

2a 2x21 42
_2812\/1_-4i_28+2\[ﬁi_2+\/ﬁ,.
42 42 42 3 21
Question 10:
. o Z,+2, +1
If. z=2-i,z=1+ifind [, "3

Answer 10:

z,=2—1, z,=1+i

: z,+z:+l|=(2—i)+(l+i)+l|
”z,—z:+l| (2—i)—(l+i)+l|
| a8 || 2 |

Tl2=2i] " [2(1-i)]

| 2.xl+i|=2(l+1)|

=[1+i]|=VEP+P =2

z +Z,+1

Thus. the value of

is V2.

S A



Question 11:

)2 X2 +1)
XT') , prove that a2 + b? = (—)'
2x* +1 (2x+1)

2x” +1
x® —1+i2x
2x% +1

%] ( 2x ]
= - =11 >
2x” +1 2x- +1

On comparing real and imaginary parts, we obtain

x"—1 2x
a=———and b=—
2x° +1 2x° +1

2 2 XZ—I } 2.\2 =
...a +b = —_,— + e =, S
2x°+1 2x° +1

Cx'+1-2x7 +4x°
T (2x+1)

x* +1+2x?

(22 +1)
(x2+l):
(2x3+l)2

satep? =u;
(2x3+l)'

Hence, proved.



Question 12:

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

(i) Re(z'_zz) ' (ii)lm(%J
Z, o5

Answer 12:

2, =2=1, Z, ==2+i

0 42 =(2=1)(<2+i) =442 42—} = —4+4i= (<1)==3+4i

Z =2+i
L2z, —3+4i
"7, 2+i

On multiplying numerator and denominator by (2 - /), we obtain
zz, (-3+4i)(2-1) —6+3i+8i-4i" —6+11i-4(-1)
zZ,  (2+i)(2-1) 2+ 2+

N
I
> )

On comparing real parts, we obtain
zzZ, | =2
Re| /= [=—
Z, 5

LA 1 _ I _
W2z (2-)2+) ()

| —

On comparing imaginary parts, we obtain

Im(%} =0
&2



Question 13:

14 2i
Find the modulus and argument of the complex number s

1-3i

Answer 13:

14 2i
1-3i

Let ==

, then

l+2ixl+3i_l+3i+21+6i:_l+5i+6(—l)
1=3i 143i 1’ +3° 1+9
—5+5i -5 50 -1

- —
- -

10 10 10 2
Letz =rcosé+irsind

L
—i
2

. -1 ] |
Le.rcostd= = and rsinéd = =

On squaring and adding, we obtain

” (coszf?-fsin:f)):[%l) +(%)

-

|
=>ri=—+

4

I

= -
12| —

=>r= 7y [Conventionally. r > 0]

1
2

. I _—I - I 3 [
..75—0050—? and \/;smﬁ—

-1 Z 1
= 08¢ =— and sinfd =—

7 7
.'.9=n—§—="—f [As @ lies in the Il quadrant

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

and 3n  respectively.

]
2 4



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+5i)
2= 3x+5xi=3yi=5yi’ =3x+5xi=3yi+5y = (3x+5y) +i(5x-3y)
ST=(3x45y)-i(5x-3y)

It is given that, 7 =-(-24;

5 (3x+5y)-i(Sx-3y) =—6-24i
Equating real and imaginary parts, we obtain

3x+5y=-6 1)
Sx-3y=24 we (11)

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

S X=——=
34

3

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.



Question 15:
I+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 42i-1-i% +2i

1 +1°
=My
2
=i 1+

Question 16:
If (x + iy)® = u + iv, then show that: 5'-+l=4(x2 —y:)
X P

Answer 16:

(x+iy) =u+iv

= x +(iy)" +3.x-y(x+iv)=u+iv
=X +i'y +3x°yi+3x0° =u+iv
=x =iy +3x°yi =30 =u+iv

= (x" -3x)° )+ i(3x3y -y’ ) = U+ v

On equating real and imaginary parts, we obtain



u v _ x'-3x7°  3x’y—y’
X Y x hY
x(x* —3) :) }’(3\" -3?)
= +
x v
=x*=3y"+3x* —)y°
=4x* - 4)!1
= 4(x2 —y? )
u v ) 2
So—F—= 4(,\" — )° )
x Yy '
Hence, proved.
Question 17: B
el * f
If a and B are different complex numbers with |g| = 1, then find |1—af5

Answer 17:

leta=a+iband B =x+ iy

It is given that, IB| =]

X4y =1

=% +y =1 (1)




|B-a |=| (Xfiy)—(a+ib) |

||—(7[3| |l-—(a-—ib)(.\'+iy)|
(x-a)+i(y-b) |

I - (ax +aiy —ibx + by)|

| G-a)riGy-b) |
(I—ax—b)-')+i(bx—ay)|

_ |(x—a)+i(y—b)| [
l(l—ax—b}«')-ri(bx—ay)l

J(x—a)" +(y-b)
\/(l —ax-by)" +(bx-ay)’

VX2 +a’ —2ax+y’ + b’ —2by

J1+a°x +b7y? = 2ax + 2abxy — 2by + b*x* +a’y? — 2abxy

\/(x2 +y2)+a2 +b? —2ax - 2by

- \/].}.a:(xl +,V:)+ bz()':+xz)—2a\c—2b_\r

_ \/l_*_az_*_bz_zax—'lb}' [Usinﬂ (l)]
\/l+a3+b3—2a\'—2hy )
=1
.-.l"‘“ =1
1-ap



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

I
()

Answer 18:

i, PPN
3
= — = X
2
- x = 2Xx
—= 2x—x=0
——5 a—X }

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

=> ((a+ib)|x (c+id)|x (e +if ) x|(g +ih)| =|A+iB| {

- | —lw |l
'I'Il_'l‘l'l:]

=@ +b x et +d* x \/[(.’: + 2 \/g: +h = AT+ B
On squaring both sides, we obtain
(a2 + b2) (¢ + d?) (e? + f2) (g2 + h?) = A2 + B2, Hence proved.



Question 20:

If (:ij =1 then find the least positive integral value of m.
-1

Answer 20:

s
| —i
|+ l+i)'"

= | —x—| =]

=i 1+i
-~ \W
(1+i)

L)

:—le

=>i" =]
s.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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