Class XI Chapter 5 - Complex Numbers and Quadratic Equations

Exercise 5.1

Question 1:

Ny
{51][——;]
Express the given complex number in the form a + ib:

5
Answer
{55][_?3.5]=—5x%x5x5
= -3’
=-3(-1) [i*=-1]
=3
Question 2:

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

o el ril e 24+ sdimd+3
i +i =i +

= (1) i (i) 7

= Ixi+1x(-i) [i'=1, i =~i]
=i+(-i)

=0

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

Answer

4
34 —ul-3 . —3
! =1 ! = {!J ) "

Maths



Question 4:

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

Answer

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

Question 5:

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
Question 6:

(53 -{+3)
—+i— || 4+iz
Express the given complex number in the form a + ib: 5 5 2

Answer

l 2
[—+r‘—]—(4+;‘—]
3 5

-
=1+“i—4—5;'
5 3 2

1

Question 7:

1 1 /
| t+
Express the given complex number in the form a + ib: 33 \ 3

Answer



3

17 5
e =

3 3
Question 8:

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

Answer

(=)' =[0-0']

Question 9:

1+M)
3

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

Answer



(3] g

A

! +275—‘+3;f'+3;]
27 \3

=4 27(=i)+i+9° [P =-i]

27
I. ¥ % 22
=7~ 20iki=9 [ =-1]
1
=| —=9 |+i(-27+1
(-9 )it2+1)
=342
= ‘4'—26:'
27
Question 10:

k]
=)
Express the given complex number in the form a + ib: 3

Answer

(—2—%:‘]3 =(—|]“(2+%fv

Question 11:

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



Answer
Letz=4 - 3i

Then, % = 4+ 3iang |7 =4 T(-3) =16+9=25

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

-1 i_4+3!l_‘4 3 R

Find the multiplicative inverse of the complex number \E"'?’"

Answer

Let z = V5 +3i

Then, Z = /5 - 3i and |2 ={J§]: +3=5+9=14

Therefore, the multiplicative inverse of \'E +3i is given by

7 A5-3 N5 3

s = — — —

f 1414 14

Find the multiplicative inverse of the complex humber -i

Answer

Letz = -/
Then,z =i and |2 =1° =1

Therefore, the multiplicative inverse of —i is given by

z i




Express the following expression in the form of a + ib.
(3+145)(3-145)
(V3 +2i)-(\3-142)
Answer
(3+5)(3-15)
(V3+2i)-(V3-iv2)
() ~(+5) -
=J§+J§f—~f§+ﬁ:‘ [[a+b}[a—h}=a ~h ]
_9-5i
242
9-5(- )
o =1

_9+5 i

S22

14

N

L

C22(-1)

ST N2

V22

T2

2




Exercise 5.2

Question 1:

Find the modulus and the argument of the complex number £ = _l_i“ﬁ

Answer

z=—-1-i3

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

{]‘CDEH]: -I'-(I'Sillﬁ}: :{—I]E +[—q"§]z

=1’ (cos’ B+sin’ El} =1+3

=1’ =4 [ca538+51n36=1]
=4 =2 [Cnnventiunally; r> {]]
s Modulus =2

" 2cosf=—1and 2sin0 =—3

= cosh :_—I and sinf = _\'II:

Since both the values of sin 6 and cos 6 are negative and sinf@ and cos6@ are negative in
ITI quadrant,

_14
Argument = —[ n—gj —_="

-2n
Thus, the modulus and argument of the complex number -1 _"‘E'are 2and 3

respectively.

Question 2:



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

Answer
z=—3+i
Let rcos@ =—+/3 and rsind = |

On squaring and adding, we obtain

rcos @+ sin” (,?':[ u'r_'i): 17

—ri=3+1=4 [m:-;:ri?+:sinjf?:|]
—r=Ad=2 [L'L}mtntiunall}', r= [J]
S Modulus =2

. 2cosf =—+3 and 2sin@ =1
-3 . 1
= s = 5 and sind =
T 5
6 )

Ld=n- [.f"l..v. & lies in the 11 quudmnl]

Sm
Thus, the modulus and argument of the complex number —/3 tiare2 and 6
respectively.

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

1-

Letrcos@=1andrsin 6 = -1

On squaring and adding, we obtain



a

rcos’ @+r sin® @ =1 +(-1)

:>r3(c051!§'+5in1!5'):|+1

=t =2
=r=+2 [ Conventionally, r > 0]
\ECUS|9=| and ﬁ&inﬂz -1
| |
= cost? =—— and sinfl=—-—
NE J2

RN =—% [As @ lies in the IV quadrant]

. L IIr— ( T - . i I,r— ] ( n L. 1'{\'
Sl=i=rcos@+irsind=+2 cm;k— +iy2sin| == |=+/2 Cnﬁk— +isin| —- |

4 4 4 4/ I this is

the required polar form.

Question 4:

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

-1+

Letrcos@=-1landrsinf =1

On squaring and adding, we obtain

r’cos’ @+ sin’ 6 = [—1}2 +1°

= r:(uusj 8 +sin’ F}] =1+1

= =2

=r=42 [Conventionally. r > 0]

x.-"'EanEi‘:—] and \Exinf?:I

I 1
= o5 =——— and sinf=——
V2 V2
3 _—
n0= ﬂ—§=?n [As 0 lies in the 11 quadrant]

It can be written,



: 3n . 3 (  3m, .. 3m)
SL—l+i=reosf+irsing =42 ms?Hﬂ smi =2 msTJH'smT |
\ *

This is the required polar form.

Question 5:

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

-1-j

Letrcos @ =-1andrsin = -1

On squaring and adding, we obtain

# cos’ @+ sin’ @ =(—1) +(-1)

= {t:m;: A +sin” E‘} =1+1

= =2

=r=42 [Conventionally, r > 0]
\Ecmﬁ‘:—l and \"EHiI'Ii':; = =]

= cosd =—L and sinf = —L_

J2 V2
i
8= _(H_EJ = —% [As & lies in the 111 quadranl]

- -3 -3 .=3
So—l—i=rcosf+irsinfg = «Ecﬂsﬂﬂﬁsin—K: ﬁ[ms—nusm—n]
4 4 4 + JThis is the

required polar form.

Question 6:

Convert the given complex number in polar form: -3
Answer

-3

Letrcos 8 =-3andrsinf =0

On squaring and adding, we obtain



r’cos’ @+r’sin’ @ :|'\—3}j

=’ [uursj 8 + sin” E) =9

=’ =0

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

co3cosd = =3 and 3sin@ =0

= cos# =—1and sind =0

SLl=m

.. —3=rcos@+irsin@ =3cosn +Bsinm =3 (cos +isinm )

This is the required polar form.

Question 7:

Convert the given complex number in polar form: “"'E‘H

Answer

J3+i

Letrcose=’-"|'i andrsinf6 =1

On squaring and adding, we obtain
rcos® @+r'sint @ :[ﬁ) +1°

:>r"[uus!9+sin15):3+l

— i =4
=r=4=2 [ Conventionally, r > 0]
S 2eosd = \E and 2sind =1

3 . 1
= cosf =— and sind =—

2 2

n .

e E [As @ lies in the | quadrant |

.'.ﬁ+;’=rcnsﬁ+frsinﬁ= 2¢ns%+i23ing=E[L:tnsgﬂsin%]



This is the required polar form.

Convert the given complex number in polar form: i
Answer

i

Let rcos6 =0andrsinf =1

On squaring and adding, we obtain

ricos’ @+risin® @ =0 +1°

— {unrs: A +sin’ H‘] =1

= =1

—r=+1=1 [Cum'enliunally. = ﬂ]
soeosd =0and sind =1

o=

. L. T .. T
Si=reosf +irsind =cos—+isin—

This is the required polar form.



Exercise 5.3

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=1,b=0,andc=3

Therefore, the discriminant of the given equation is
D=b’-4ac=0"-4x1x3=-12

Therefore, the required solutions are

—him"ﬁ:i -12 _+J12i [J—_lzr']

2a 2

T3

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

Answer

The given quadratic equation is 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’-4ac=1*-4x2x1=1-8=-7

Therefore, the required solutions are



| VI ERV A B PN [Fi=i]

2a 2x2 4 L

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

Answer

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

On comparing the given equation with ax*> + bx + ¢ = 0, we obtain
a=1,b=3,andc=9

Therefore, the discriminant of the given equation is
D=b’-4ac=3>-4x1x9=9-36=-27

Therefore, the required solutions are

~bEND  -3+4-27 -3+3J-3 -3+33i N ]
- - - —1=i
2a 2(1) 2 B L

Solve the equation -x*> + x -2 =0
Answer
The given quadratic equation is -x> + x -2 = 0
On comparing the given equation with ax*> + bx + ¢ = 0, we obtain
a=-1,b=1,andc=-2
Therefore, the discriminant of the given equation is
D=b>-4ac=1>-4x(-1)x (-2)=1-8=-7
Therefore, the required solutions are
e~ .
b+VD 14T 12474 _J—_l—r']

2a Ex{ I] 2 -

Solve the equation x> + 3x + 5 =0
Answer
The given quadratic equationis 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’-4ac=3*-4x1x5=9-20=-11

Therefore, the required solutions are

—b+yD _ 3+N-11 34114 V=]

2a 2= 2 -

Solve the equation x> - x4+ 2 =0

Answer

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

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

Therefore, the discriminant of the given equation is
D=b>-4ac=(-1?-4x1x2=1-8=-7

Therefore, the required solutions are

—b+D  —(-1)+V=T 17 =

2a 21 2 -

Solve the equation V2x™ +x+ V2=0
Answer

The given quadratic equation is Y23~ +x+ V2=0

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

a=“-"r§,b=1,andc=“-Ilri
Therefore, the discriminant of the given equation is
D=b?-dac=12- 4x\2xV2 -1 _g- 7

Therefore, the required solutions are

N VN FVAC I TN Y V=1]
2a 2x+2 22 -



Solve the equation V3xT - \"E-T +3x.l'r§ =1

Answer

The given quadratic equation is V3 —\2x+33=0

On comparing the given equation with ax*> + bx + ¢ = 0, we obtain
a=wﬁ,b=_“'E,andc=?"¢"5

Therefore, the discriminant of the given equation is

b bt - aac = J2) -4(V3)(33) =236 = -34

Therefore, the required solutions are

~b+JD %Wmiﬁﬁ_ﬁiam Hjﬂ]

2a 2x%+3 243
X +x+—=0
Solve the equation "'E
Answer
. 1
X 4x+—=101
J2

The given quadratic equation is

This equation can also be written as ¥2X~ + V2x+1=0

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

a=“-E,b=“-E,andc=1
. Discriminant (D)= b’ —411L‘=[\|E]: —43:({5)%1 =242

Therefore, the required solutions are



b2yD Jaxy2-adz V2E2(1-22)
2a 2x+/2 - 242

(e (T

242 [J__]zi]

2
Question 10:
el X
X 4+—=+1=0
Solve the equation “'E
Answer

el X
X 4+—=+1=0
The given quadratic equation is “'E

This equation can also be written as V2t +x 442 =0

On comparing this equation with ax?> + bx + ¢ = 0, we obtain
a=“-"E,b=1,andc=“-IIrE
*. Discriminant (D) =5’ —dac =1 —4x2x2 =1-8=-7

Therefore, the required solutions are

—h+ND 12T 12470 [T=i]

2a 22 242 -



NCERT Miscellaneous Solutions

Question 1:

Evaluate:

Answer



. —_ I . JI1‘_::|1
[-1-1]
=(=1)"[t+i]

=—[1" +it+341 -:'[l+:'}]

=—[1+1f't +3r‘+3;"]
=-[1-i+3i-3]
=—|-2+2i]
=2-2

Question 2:
For any two complex numbers z; and z,, prove that
Re (2122) =Rez;Rez; -Imz; Im z,

Answer



Letz, =x, +iy, and z, = x, + 1y,
sz = (i) (s +iny)
=x (0, + iy, )+ iy, (x, +iv,)
= XX, Iy, I, + fz_v] ¥
= X,X, + XV, + VX, — V), [f’z = —I]
= (% =y, )iy, +x,)
= Re(z,z,) =xx, - »,
b Re{z,zz}: Rez Rez, ~Imz Imz,

Hence. proved.

Question 3:

( 12 J(s-au}
Reduce I=4i 1+ )\ 5+i to the standard form.

Answer

[ 2 ][3—4;]_ (1+i)-2(1-4i) [3_4,-]
|—4i 1+i/\ S+i (1—-4i)(1+7) |L 5+i

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

| =3+4i+27i-36i" | 33431i  33431i
25+ 5i—15i =3 28—-10i  2(14-5i)

33+30) (14+5
— (33+31) y[ ) [Dn multiplying numerator and denominator by (14 + 51’}]

S 2(14-51) (14+54)
46241651 + 4347 +1551° 307 +399;
ooy sy 2(196-25)
_307+599i _307+599i 307 599
2(221) 442 442 442

This 15 the required standard form.




Question 4:

a_ib ] a2 aj +h‘2
; X +}f') = . .
If x - iy = ¢—id prove that ¢ +d
Answer
a—ib c+1d L . :
= — K —— [Dn multiplying numerator and deno minator by (c+ |d]]
c—id c+id
_J{ac+bd]+i[ad—b¢)
‘.:3 +d:
- fac+bd)+1{ad—be
Sx-iy) = ( }T [ )
¢ +d”
s e ac+hbd)+1{ad - be
:>x'—y'—2m}-'=( 1 { )
¢ +d°
On comparing real and imaginary parts, we obtain
xz—']=af+hi]‘ —Ex}-'=af_bf (1)
¢ +d- ¢ +d”



(x4y) = (x-y?) waxy

:[uc+hd]"+[ad—hu]3 [Using (1)]

¢’ +d° ¢’ +d°

a‘c’ +b’d” +2achd +a’d’ +b’c” —2adbe
) (¢ +d*)
Cac +bid’ +a’d  + b’
 (ere)
al(c: +d:}+b3(c3+d:)
- (lz:2 +d:):
- («::: +d3)(a3 +b7)
B 5 +4:|3)1
_a+b’

¢’ +d°
Hence, proved.

Question 5:

Convert the following in the polar form:

L+ 70 1+ 3i
() {2_"}- , (i) 1-2i
Answer
1+ 7i

(i) Here, {2—?]
147§ 1+7i 147§

C(2-i) A+i-4i 4-1-4i

3

_ 1470 3+4i  3+4i+21i+280°

34 3+di 37 4+ 4
 3+4i+21i-28  -25+25i
344t 25
=—1+i

Letrcos6=-1andrsinf =1



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

= (cos? 6 + sin? @) = 2

>rr=2 [cos® B + sin? 6 = 1]

—=r=42 [Conventionally, r = 0]

s J2cosf=—1and J2sind =1

. ]
and siné = —

=>cosf = N 5
P | As @ lies in Il quadrant |
Fa |

wZ=rcos@ +irsinéf
- I -
— im . — . 3m i im .. 3m
=+2cos—+iy2sin— = x.-'2| cns—+r3|n—J
4 4 L 4 4

This is the required polar form.

1430

(ii) Here, I —2i

43 1+ 20
T1-2i 1420
C1+2i+3i-6
-
_=5+5i
===

Letrcos6=-1andrsinf =1

1+

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

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

>rr=2 [cos? B + sin? 8 = 1]



— =2 [Conventionally, » > 0]
s N2cos@=—1and V2sind =1

. ]
= cosf =—= and sinfl =—

V2 V2
SO = x—gz%ﬂ [A& & lies in 1l quadranl]

2Z=rcosf@+irsin@
n . 3t = m . 3m
=~,"Ecos—+:~.-"'§sm—=«.-Z(CE!S—HSIH—]
4 4 4 4

This is the required polar form.

Question 6:
3 20
v —dx+—=10
Solve the equation 3
Answer

o
3x —4.r+%:{}

The given quadratic equation is
This equation can also be written as Ox* =12x+20=0

On comparing this equation with ax?> + bx + ¢ = 0, we obtain
a=9,b=-12,andc = 20

Therefore, the discriminant of the given equation is
D=b%>-4ac=(-12)>-4x 9 x 20 = 144 - 720 = -576

Therefore, the required solutions are

—biﬁz—{—IZ}ixf—S?ﬁ _12£576i [J_—sz.]

2a 2x9 18
_12124;‘_6[%4;‘}_214;‘_2+4f
18 18 3 373
Question 7:

x:—2x+i={]
2

Solve the equation

Answer



vV =2x+==10

The given quadratic equation is

-2 | e

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,andc=3

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

Therefore, the required solutions are

—b+D  —(-4):v-8 4422i (VT -i]
2a 2x2 4 L
2:\1'"5.5 \n'"E

= =1z i

7 7

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=-10,andc=1
Therefore, the discriminant of the given equation is
D =b%>-4ac =(-10)>-4 x 27 x 1 = 100 - 108 = -8
Therefore, the required solutions are
h+JD  —(-10)£/-8 102420 F=
2a 2x27 54
5+2i 5 2.
27 27 27

Solve the equation 21x*> - 28x + 10 = 0
Answer
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
Therefore, the discriminant of the given equation is
D =b%-4ac = (-28)>-4 x 21 x 10 = 784 - 840 = -56

Therefore, the required solutions are

—b£VD _—(-28)£V-56 28456

2a 2x21] 42

_2842V14i_28 2V14 2 14,
42 42 42 3 21
Question 10:
z, +z,+1

If z, =2-1, ZE:H-Lfind Z, =7, +1
Answer
7z, =2-1, 2, =1+i

z,+z:+l|_{2—|]+(1+1)+1|

z,—13+l| (2-1)—(1+i +]|
A |||

2-2i [2(1-1)|
|2 x]+i|—|2'{'+f}|

=i 1+i| | P -i|

E[I-H} .
[ [#=-1]
_[2(1+i)
2
=[l+i]=VE+17 =42

z,+z,+1

is /2.

Thus. the value of

z, -z, +1

Question 11:



{X+i}2 (15':2+|]2

2x+1)°

Ifa+ib= 2% +1 , prove that a® + b? = (
Answer

[x+i]:

2x° +1

X+ +2x

C2xT+1

CxT-1+i2x

a+ib=

2x° +1
x'—1 . 2x ]
= - +| T
2% +1 237 +1
On comparing real and imaginary parts, we obtain

a= x| and b= ?.1:{
25 +1 2x +1

3 L3 %=1 : [ 2% ]
sa +b = . + —
2x°+1 2x° +1

-2 Ayt
(2x+1)

42y

(2x* +1)

(x* +1)
(2xt+1)
(;v{‘j+l]3
(2% +1)

Hence, proved.

sat+b=

Question 12:

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

Let . Find



Re( 4% ] Im[L_]
(i) A Gy VA

Answer
z, =21, 2z, ==2+I

iy 4% =(2-i)(-24i)=—4+2i+2i-i" =—4+4i—(-1)=-3+4i

Z, =241
7z, —3+4i
Z, 2+1

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

7z, (=3+4i)(2-i) —6+3i+8i-4i° -6+11i-4(-1)
2° +1°

7 (2+i)(2-0) 2741
2411 =2 11,
= =—+—1
5 5 5

On comparing real parts, we obtain
7,7 =2
RE[ — J: —

4

[ | _ 1 _l
On comparing imaginary parts, we obtain

1
Im — =0
zIzl
Question 13:
1+ 2i

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

Answer
142§
zZ= .

Let I-3i  then




I+2:'X1+3:'_I+3f‘+2f‘+6f:_l+5r'+6{—]]
1-3i 1+3i I°+3 149
545 =5 5 -1 1
=—+4+—=—+—1
10 m 1w 2 2
Letz=rcosé+irsing

-

. -1 .
Le., reost = e and rsin# =

[od | —

On squaring and adding, we obtain

r (UUSJE'l'SiI'Ij Eﬂ'}=[_jl]. +[i]

[N
=r=—t—=—

4 4 2

| . o
=reg [Conventionally, r > 0]

]

.'-%EGSH =_?I and %sinﬁ: 5

-1 ) ]
= cosH =— and sinf =—

V2 V2
.'.E:n—%:? [As @ lies in the Il quadrant]

1 in

— and
Therefore, the modulus and argument of the given complex number are ‘“'E 4

respectively.

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

Answer

Lot 2= (x=v)(3+50)

z=3x+5xi-3pi—5yi" =3x+5xi—-3yi+ 5y =(3x+5y)+i(5x-3y)
LT =(3x45y)-i(5x-3y)

It is given that, Z =—6—24i



S(3x+5p)—i(5x—3y)=—6-24i

Equating real and imaginary parts, we obtain

3x+5y=-6 . (1)

Sx-3y=24 .. (1)

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

25x—15y =120
3x =102
Sx= %:3
Putting the value of x in equation (i), we obtain
3{3]+5y =-h
= S5y=—6-9=-15
= 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
L+i 1-i (1+i) —(1-i)
I—i 1+i (1=i)(1+17)

A

D B A I B S
I*+1°
LY
2
1+i 1-i

=i 1+i

=[2i|=+27 =2

Question 16:



uov 2 23
—+—J:4(.r‘ -y
If (x + iy)®> = u + iv, then show that * :

Answer
. 3 .
{x+ry} =H+iv
i T . . .
= +H(iy) +3x-y(x+iv)=utiv
= x5y 43X Vi3 = u+iv
=x =iy +3x i3 =u+iv
= (x' =307 )+i(3xy -y ) =u+iv
On equating real and imaginary parts, we obtain

et 2 3
w=x —3xy,v=3xy—y

u v ox =3xnt 3y
— : + =

S—t—=
X oy x v
r{ v -3 :} }'[3.\’: -y }
= -+
x ¥
=x" =31 +3x" =y
=4x" - 43»‘3

= 4[.1*: —.1:3)
oo 1 ]
So—t—=dx -y
x+_1' {A ’ ]
Hence, proved.
Question 17:

p-o
1—afs _

i

If a and B are different complex numbers with = 1, then find
Answer

Lleta=a+iband B=x+iy

B =1

It is given that,

=x‘ 4y =1 o (i)



||'E—u|=|(x+i3')_(“+ih}|

|I—{a—ib]{x+i}']|
(x-a)+i(y-b) |
I (ax +aiy—ibx + by)|
(x—a)+i(y-b) |

(1—ax —h}-'}+j[l'r.'~c—a}'}|

_ |(x-ﬂ)+i{}-'-b}| |:
|{l—ax—b}-'}+j[bx—a}']|

_ Jx-a) +(y-b)
\f{l—ux ~by)* +(bx—ay)’

J.\cz +a’ —2ax + v + b’ - 2by

.JI +a’x” +b’y? = 2ax + 2abxy - 2by + b*x” +a’y’ - 2abxy

B \/(xz +f)+u1 +b* = 2ax - 2by
B JI +ai(r-:1 + }"‘}+ bi(}'! +.~::)—2ux—2b}'

I+a’ +b’ —2ax - 2hy :
) :;H:f +b’ —Em—zh; [Usine (1)
=1

_‘B—u
Cll-ap

Question 18:

. : : =i =27
Find the number of non-zero integral solutions of the equation | l| .

Answer



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:

If (a + ib) (c + id) (e + if) (g + ih) = A + iB, then show that
(a% + b?) (2 + d?) (€® + ) (g° + h?) = A + B2

Answer

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

“(a+ib)(c+id)(e+if )(g+ih)|=|A+iB|
= |{cr+r’h}|x (c+:'.:.|’}|:< {e+;’f) x|[g+:’h}| :|,i"s+:'B| [|:|:;|: :,|

=@ +5 N +d <& + [ x g+ I = AT+ B
On squaring both sides, we obtain

(@ + b%) (¢ + d*) (e’ + ) (g> + h*) = A> + B?
Hence, proved.

Question 20:

=]
, then find the least positive integral value of m.

(1+i
i

Answer




=" =1
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).



