Chapter 5 — Complex Numbers and Quadratic Equations
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Question 1:

3,
(57) [— = ;J
Express the given complex number in the form a + ib: 3

Answer:

{55][%#]:—5}:%}:!}:5

L.

Question 2:

Express the given complex number in the form a + ib: % +il?

Answer:

G A dwl+]l | cdwdtd
Pl =i Y

=(#*) i+ (i) -7

=1xi+1x() (it =17 =]
=i+(-i)

=0

Question 3:

Express the given complex number in the form a + ib: i3?

Answer:

i

a4 e ubl=3 - —3
=it ={:‘} of
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Question 4-:

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

Answer:

(T+iT)+i(T+iT)=21+21i+Ti+7i
=21+28i+7x(-1) [it=—1]
=14+28i

Question 5:

Express the given complex number in the form a + ib: (1 — i) — (-1 +16)

Answer:
(1=i)=(=1+i6)=1-i+1-6i
=2-7i

Question 6:
(l+f3)—(4+ré)
Express the given complex number in the form a + ib: 55 :
Answer:
)
(—H‘Z]—[riﬂé]
5 5
-
! +=i—-4- 5;‘
5 5 2
I

1021,
5 10
Question 7:

7 1 [ 4
| =+i= [+| 4+i= —| —— i
V33 3 L3

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

Answer:



Question 8:

Express the given complex number in the form a + ib: (1 - i)4

Answer:

(1-0)' =[ (=0’ ]

Question 9:

l+3£j

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

Answer:

(1+3f]$—le+[3£}3+3[l‘\{3£}(l+3f’]
3 [3/ 3J \3’
_ 1 +z?f-‘+3ff]+3;]
27 L3
I A 2 N
=2?+2?{—:)+:+9a [r ——r:l

=;?—2?:'+f—9 [F:—l]

1
—| g |ei(=2741
[2? ] (-27+41)
A
= _'4_—2[".-:'
27




Question 10:

_| I k]
=)
Express the given complex number in the form a + ib: 3
Answer:
- -\,'IE

(Y RIS
=—|2 3(2 2
+[3,.'| ! { ][3_,'[.‘ +1]]
- ;w}
= — H+—+2!'[2+—
2 3)
- .
=— H—E—+4r+—} [: =—.=:|
[ 2] ,
——_3—§+4x—§_ [ =—1]
- g_mﬂ
3 27
3027

Question 11:

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

Answer:

Letz=4-3i1

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

LT 4434 3

= =

—+—

25 25 25

-

Z

Question 12:

Find the multiplicative inverse of the complex number "E +3i

Answer:



Then, z =5 -3 and |2 :[JE]"H-‘ =5+9=14

Therefore, the multiplicative inverse of""lllE +3i g given by

LT N5-3i V5 3

Z - =

e 14 14 14

Question 13:

Find the multiplicative inverse of the complex number —i

Answer:

Letz =-i
Then,z =i and |2| = 1° =1

Therefore, the multiplicative inverse of —i is given by

z i
= = ===}

Z T

Question 14:

Express the following expression in the form of a + ib.

(3+<5)(3-145)
{xﬁ t wﬁf’] (ﬁ N'E]

Answer:



(3+V5)(3-i5)
(V3++2i)-(V3-iv2)

(3)'-(i5) .
NI TR [{a+b][a—b}—a _g;.]
_9-5i°
22

9-5(-1 1
=% [ =-1]
945 i
e
14/

V27
14
- 242(-1)
_-Ti 2
RGN
2

2

(B
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Question 1:

Find the modulus and the argument of the complex numberZ = -1-iV3

Answer:
Z=—1—i‘u'|§
Let recosB=—1and rsint :_‘E

On squaring and adding, we obtain

2

l(i'::l.'yslf,l]2 -I'-I:I'SiI‘Jﬁ}J :(—I)2 +[—~q‘l§}

= :'3(1::05: 0 +sin” El] =143

— 1 =4 [cos’ﬂ+sin"{:1:1]
—=r=v4=2 [Conventionally, r> 0]
s Modulus =2

- 2cosf=—1and 2sinf=—/3

-

= cosb =_—I and sinf =




Since both the values of sin 0 and cos 0 are negative and sinf and cos0 are negative in III quadrant,

Ty —Zm
Argument = — ‘.IT——] =—

3 3
=2n
Thus, the modulus and argument of the complex number -1 _*‘ﬁ' are 2 and 3 respectively.
Question 2:
Find the modulus and the argument of the complex number = — 3+i
Answer:
z=—3+i
Let rcosd =—/3 and rsind = |
On squaring and adding, we obtain
Foeos @41 sin” @ =( \l'r_'ﬁ}_ L7
=i =34]1=4 [um:ﬂ+sin:ﬁ:|]
— = =2 [Conventionally, » = 0]
S Modulus =2
" 2cos@ =—3 and 2sin@ = 1
= cosf = _j'j and sinf =
T Sm .
n=r——= [.f*l..v. & lies in the 11 quudmnl]
b 0
Sm

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

Question 3:

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

1-i

Letrcos O=1andrsin 0 =-1

On squaring and adding, we obtain



o]

ricos’ B+r'sin® @ =1"+(-1)
::rr‘](cnsle‘?+ﬁinlﬁ‘)=l+1
=’ =2

=r=42 [Conventionally, r > 0]

\Ectlsﬁ‘:I and \.I'Eﬁi113= -1

I . l
=8l =—— and sinf =~

V2 2

Sf=— [As @ lies in the IV quadrant]

z
4

s ‘ s 3
Sl—i=rcos@+irsing = \.ECOSL— H]ﬂwﬁsin[— 1]= \.E|:C{JHL—“]-H'SI'I][—# ﬂ
4 4 4 4/ This is the

required polar form.

Question 4-:

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

Answer:

-1+i

LetrcosO=-1andrsin 0 =1

On squaring and adding, we obtain

rcos’ B+ sin’ 0= (1) +1°

= r:{:uusj & +sin’ ﬁ] =1+

= =2

=r=42 [Conventionally. > 0]
v@{:mﬁ:—] and \Eﬁinﬁ?zl

= o5l = ———= and sinf? =—=
V2

l

2 V2

3 .
0= ﬂ:—g=£ [As @ lies in the IT quadrant]
It can be written,

) i _ 3m (3w . 3m)
s—l+i=rcosf+irsing = \Ecﬂsqﬂﬁsmj = ﬁ| L‘GSTJ-I-ISII'IT |
\ 4 )

This is the required polar form.

Question 35:



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

Answer:
-1-1i
Letrcos O =—-1andrsin 6 = -1

On squaring and adding, we obtain

 cos’ @+r7sin” @ =(~1) +(-1)

= (t:ﬂf;: A +sin” 9} =1+1

= =2

=r=42 [Conventionally, r > 0]

\.E{:mﬁ‘:—l and \Esinﬂ ==

| |
—cosfl=—— and sinf =-———
V2 V2

M
Sd = —[?1: —EJ = —ETH [As & lies in the 111 L]Lladranl]

. —3m . =37 3T . —3m
S=l—i=rcosf+irsing = ﬁcos_—+i~.@5|n—= ﬁ[cos—w‘sm_—]
4 4 4 This is the required
polar form.

Question 6:

Convert the given complex number in polar form: -3

Answer:
-3
LetrcosO=-3andrsin0=0

On squaring and adding, we obtain

r’ cos’ @+ sin® @ = [—3}1

— [:L:m;J # +sin” F}) =9

=7 =9

—r=49=3 [Conventionally. r = 0]
s 3cos@ =-3 and 3sind =0

= cosf =—1 and siné =0
LB=nr

S —3=rcos@+irsind =3cosm +Bsinw =3 (cos T +isinm )



This is the required polar form.

Question 7:

Convert the given complex number in polar form: V3+i

Answer:

J3+i

_\3

Letrcos O andrsin 0 =1

On squaring and adding, we obtain

rcos” @+ r sin” @ :(\E] +1°
+

= [u:m-;" A +sin” 6‘) =3+1
— =4
—r=4=2 [Conventionally. r = 0]

Co2eosd = \E and 2sind =1

= oosf = —
-

and sinfé =

I
2

L0== [As @ lies in the I quadrant |

. . T ... T T, . W
\.IE+." =rcos@+irsint?=2cos—+i2sin—=2| cos—+/sin—
[ ] i} i}

This is the required polar form.

Question 8:

Convert the given complex number in polar form: i

Answer:
i
LetrcosO=0andrsin 0 =1

On squaring and adding, we obtain



ricos’@+r'sin® @=0" +1°

= (u11.~;3 A+ sin” B\] =1

= =]

= r=+1=1 [Cum'ﬂnliunall}; Fo ﬂ]

Scos@=0and sin# =1

.-.9:’:

. L mo,. T
.'.f=rmm‘?+u'mnﬂ:{:{155+r5m§

This is the required polar form.
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Question 1:

Solve the equation x2+3=0

Answer:

The given quadratic equation is x2+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>-dac=0>-4x1x3=-12

Therefore, the required solutions are

2a 2] 2

t2J310
= =43

2

—b+D _+J-12 _ +J12i (V=]

=

Question 2:

Solve the equation 2x2+x+1=0

Answer:

The given quadratic equation is 2x2+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’-dac=12-4x2x1=1-8=-7

Therefore, the required solutions are

—b+ND 12T 1547 =1]

= v=1l=i
2a 2x2 4 L

Question 3:

Solve the equation x2+3x+9=0

Answer:

The given quadratic equation is X2 +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>-dac=3>-4x1x9=9-36=-27

Therefore, the required solutions are

- - - —1 =i
2a 2(1) 2 B L
Question 4:

Solve the equation x2+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?-4d4ac=12-4x(-1)x(-2)=1-8=-7

Therefore, the required solutions are



D 14T 15470 _ﬁ_f']

2a Ex{ I) 2 L

Question 5:

Solve the equation X2 +3x+5=0

Answer:

The given quadratic equation is X2 +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=32-4x1x5=9-20=-11

Therefore, the required solutions are

—b+D 311 34110 =]

2ar 2] 2 L

Question 6:

Solve the equation X2-x+2=0

Answer:

The given quadratic equation is xX2-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=b2-4dac=(-1)2-4x1x2=1-8=-7

Therefore, the required solutions are

b+D  —(-1)E=T 1T r— .
= — -\|'I—|=_,IJ
2a 2] 2 -
Question 7:

Solve the equation V2% +x+ V2=0



Answer:

The given quadratic equation is V2x' +x+42=0

On comparing the given equation with ax> + bx + ¢ = 0, we obtain
azﬁ,b= 1,andc="ﬂ-"rE

Therefore, the discriminant of the given equation is
D=b?_dac=12_4x2x2_| _g- 7

Therefore, the required solutions are

—h+D 14T 12T Ny
2a Ex\.E - 2».4’5 -‘J'_I_]

Question 8:

Solve the equation V3x' —2x+3V3 =0

Answer:

The given quadratic equation is V3 —\2x+343=0

On comparing the given equation with ax? + bx + ¢ = 0, we obtain
a :\E,b ) ,and ¢ _3\3

Therefore, the discriminant of the given equation is

D=b2_4ac=( ‘“E}J 4[~“§){3~J§]=2 36=-34

Therefore, the required solutions are

—bLJE__(_\E]L"m_\ELﬁJ |V'\|'I'_|:!'-|

2a 2% \."E - Evﬁ

Question 9:

. 1
XA+ —=10
Solve the equation “E

Answer:

. 1
X +x+—=0
The given quadratic equation is V2



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

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

a=“'E,b=“'E,andc=l
-~ Diseri min ant {D}: b —4:«“‘::(@]_‘ —4?%(1.-"5)‘%1 = 3—41.5

Therefore, the required solutions are

o5 finlils P2
2x+2 242

2+ ﬁ(w."lﬁ—l)i\

-

Question 10:

¥ 4+—+1=0
Solve the equation "'E

Answer:

el -x-
X +—=+1=0
The given quadratic equation is V2

This equation can also be written as V2x' +x+42=0

On comparing this equation with ax” + bx + ¢ = 0, we obtain
a=“'E,b= 1,andc=“'"ri

-, Discriminant (D) =5" —4ac = 1" —4x2xy2 =1-8=-7

Therefore, the required solutions are

—a’:+\.‘rﬁ_—l+dr—_?’_—l*ﬁi _J'—_I:f']

2a 22 22 -
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Question 1:



Evaluate:

Answer:

=_—I+;—;T

=[-1-i] ‘
]

= —[1‘ +i +3-1 -r'[l+:'):|

= —[] i +3.r'+3f::|
=—[1-i+3i-3]
=—[-2+2i]
=2=2f

Question 2:

For any two complex numbers z; and z,, prove that

Re (zyzp) =Re z Re z, —Im z; Im z,

Answer:



Letz, =x +iy, and z, = x, + iy,
sz = (o +iv ) (x, +iy)
=X, (X, + iy, )+ iy (%, +i,)
= XX, HixV, VX, + fZ_L’] Vs
= XX, +iX 0, + VX, — WV, [.;z = —I]
=(x0, =y ) +i(xy, +yx,)
= Re(z2,)=xx, - 3,0,
= Re(z,z,)=Rez,Rez, ~Imz, Imz,

Hence, proved.

Question 3:

[ 12 ][3—45}

Reduce I=4i 1+i 5+i to the standard form.

Answer:

( 2 ][3—4;]_ (1+i)-2(1-4i) [3_4;]

I—4i 1+i )\ 5+i (1-4i)(1+5) | 5+i

_ l+i=248f 3-4;’=-|+9f 34
l+i—4i—4i" || 5+i 5-3i || 5+i

| 344i427i-36i" | 33431i 3343l

25 +5i—15i = 3" 28-10i  2(14-5i)

= 233 3 h_} % (14 5;} [Dn multiplying numerator and denominator by {14 + :':u'}]
(14-5i) (14+5)

46241651 +434i +1551° 3074599

ooy -y 2(196-257)

_ 307 4+ 5399/ _ 307 +599¢ _ 307 N 399
2(221) 442 442 442

This 18 the required standard form.

Question 4

a—ib N »,}: a’ +h?

If x — iy = ' €~ 1d prove that ¢’ +d”

Answer:



a—ib
Ve-id
_\/'a—ib c+1d

N—Iyv =

c—1d c+id

[Cin multiplying numerator and deno min ator by (c+ id]:|

(ac+bd)+i(ad—bc)
g

L:J +d3
- (ac+bd)+i1{ad—be
Sx-iy) = ( 1 [ )
¢ +d
.. ac+bd)+i(ad-bc
:x'—y'—ilx}f:( ?, {\ )
o +d
On comparing real and imaginary parts, we obtain
_ypoXbd b (1)
¢ +d° ¢ +d°

(<49 ) =(x-y) +axy

:[uc+hd]:+[ad—bc]: [Using (1)]

¢’ +d° ¢’ +d’

_a’¢’ +b’d” +2achbd +a°d” +b’e” —2adbe
) (¢ +d?)
~a'c’ +b'd’ +a’d® +bc’
) (c*+d?)
al(c: +|:|:}+ b* (c‘? +d:)
T e
() o0
) (¢’ +1c|3)1
_a+b’

¢’ +d°
Hence, proved.

Question 5:

Convert the following in the polar form:
LLLI P ¥

@ ) Gy 1-2i

Answer:




1+7i  1+7F 14T
(2-i) 4+i-4 4-1-4i

C1+7i 3+4i 3+4i+21i+280°

T3 47 3+4i 37 447
 3+4i+21i-28  -25+25i
I S 25
=—1+i

LetrcosO=—-1landrsin0 =1

On squaring and adding, we obtain
2 (0032 0 + sin? 0)=1+1
zrz(cos26+sin26)=2=>r2=2

—r=A2 [Conventionally, r = 0]
J2cosf=—1and V2sind =1

—_ B I
= o8 =— and siné =—
2 2

J2

S =t-—=— [As» ¢ lies in 11 []Lli:idl'-ﬂl'll]
4 4

sz=rcosO+irsin©

n N S jt .. 3m
=~Ems—+w"§sm—=x-Z(cns—Hsm
4 4 4 4

This is the required polar form.

. 1+3i
(ii) Here,  1—2i

:1+3:'xl+2f'
1-2i 1+2i
142§ +3i-6
=i
_=5+5i
===

14

LetrcosO=—-1landrsin0 =1

On squaring and adding, we obtain
r2 (cos2 0 + sin? 0O=1+1 =r2 (cos2 0 + sin? 0)=2

=r’=2 [cos® O +sin® 0 = 1]

[Cos2 0+ sinZ 0 = 1]



— =42 [Conventionally, r > 0]
~A2cos@ =—1and V2sind =1

) ]
and sinf = —

= cosf =
V2 V2
SO=n- g = %ﬁ [As & lies in [1 []Ll‘ddl’-'dl'll]

sz=rcosO+irsin6
im N S im .. 3m
=~"E-:ﬂs—+.r'~.|"'§5m—= x-:(cns—ﬂ'sm—]
4 4 4 4

This is the required polar form.

Question 6:

o
3x° —4.r+%:{}

Solve the equation

Answer:

5
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,and c =20

Therefore, the discriminant of the given equation is
D=b%-4dac=(-12)2-4x9 x 20 = 144 — 720 = -576

Therefore, the required solutions are

~h++D _—(-12)$4-576 124576 [J-T:f]

2a 2x9 18
124240 6(2+4i) 2+4i 2,4,
Co18 18 3 373
Question 7:

x:—2x+3:ﬂ
2

Solve the equation

Answer:



x°=2x+

; =0
The given quadratic equation is

2 | e

This equation can also be written as 2% —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=b2-4ac=(-4)-4x2x3=16-24=-8

Therefore, the required solutions are

h+JD ()-8 4422 - —
}_*\.D_ { } v _4_ Vil \I'I—I_I'.:|
2a 2w 4 L
2:\."'5;' \,.'"E,

= 5 == > i

Question 8:

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%-4dac=(-10)2-4x27 x 1 =100 — 108 = -8

Therefore, the required solutions are

b+D  —(-10)£J/-8 10+242] [VFi=i]

2a 2527 54
s+2i 5 2,
= = - i
27 27 27
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Question 9:

Solve the equation 21x> — 28x + 10 =0



Answer:

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

On comparing the given equation with ax” + bx + ¢ = 0, we obtain
a=21,b=-28,and c =10

Therefore, the discriminant of the given equation is
D=b%-4dac=(-28)>-4x21 x 10 = 784 — 840 = -56

Therefore, the required solutions are

~b+D _ —(-28)=V-56 28+ 561

2a 2x21 42

2842140 _28 2V14 2 14,

42 42 42 3 21

Question 10:

z,+z, +1

i 2 =27h L= g 1A m ]

Answer:

z =2—i,z,=1+i
:|+::+]|:|[2—f}+{|+j}+||
:,—::+]| |[2—r}—{|+:]+||

N
2-2i [2(1-4)

2 1+l |2(1+§)

= X = ] 5
=i 14§ I° =
2[|+f'] E

B 1+1 [; =_1]

_[2(1+14)

9

=[l+i=VE+1 =2

—:_-‘ kil is 2.

Thus, the value of

z—2z, +1

Question 11:



[K+i}3 [:XE-H]E

Ifa+ib= 2x7 +1 ,provethata2+b2=

Answer:

[}{+i]:
2x° +1
XTI+ 2x
C O 2xT+]
CxT-1+i2x

a+ib=

2% +1
x° -1 ( 2% ]
— - -|—| 5
2x° +1 2% +1

On comparing real and imaginary parts, we obtain

x| and b= 21:-{
2x +1

s 13 %=1 ’ [ 2% ]J
sa+b = . + —
2x° +1 2% +1

3 R B e Y
(2x+1)’
B xt 142y

(2x° +1)’

a

:{x2+l)
(2x7 +1)
o (J';3+I]3

at+bi= L
(2x3+|]'

Hence, proved.

Question 12:

Let ™! Find
7,7, 1
Rel — Im| —
@ A Gy VA
Answer:



@

Z =241
zz, —3+4
A 2+1

On multiplying numerator and denominator by (2 — i), we obtain

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

Z (2+i)(2-1) 22 +1° 2°+1°
—2+11i -2 11,
= =—+I
5 5 5

27, (2-1)(2+i) (2 +(1) 3

(i1)

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

Question 13:

1+ 2i

Find the modulus and argument of the complex number =3

Answer:

_l+2£

=
Let I-3i , then

___l+2:'x1+3:'_I+3f‘+2f’+6f:_I+Sr’+6[—]}
130 143 I° +3° 1+9
—5+5i -5 5 -1 1.

0 10 10 2 2
Letz=rcosf +irsind

b3 | —

. -1 .
Le.reost = e and rsint =

On squaring and adding, we obtain



-

r* (cos® 0+ sin’ 8]=[_,,1]? +[;]

| —

\ 11
= =—t—=—
4 4 2
I . .
=r=—rr [Conventionally, r > 0]
J2
| -1 1. 1
So—=costl=— and —=sinf =—
V2 2 2 2
-1 . 1
= cosf =—= and sin# = —
V2 V2
.'.H:n—gz? [As @ lies in the II quadrant]
1 3
T aﬂd —n
Therefore, the modulus and argument of the given complex number are 2 4 respectively.

Question 14:

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

Answer:

Lo 2= (- )(3451)

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

It is given that, Z = —6-24i

S (3x+5y)-i(5x-3y)=—6-24i

Equating real and imaginary parts, we obtain

3Ix+5y=-0 .. (1)
Sx—3y=24 .. (ii)

Multiplying equation (i) by 3 and equation (ii) by 5 and then adding them, we obtain

Ox+15y=—18
25x =15y =120
34x =102
3
Lx= &:3
34

Putting the value of x in equation (i), we obtain



3(3)+5y =6
— 5y =—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 1+i  (1=i)(1+i)
P 4201 420
- 12 +1°

1+i 1-i

1—i 1+i

=[2i| =27 =2

Question 16:

woowv

—-'-—=4(.T: _J:_
If (x+ iy)3 =u + iv, then show that* ¥

-4
e

Answer:

(x+ f}'}; = +iv

= +(B) +3x-i (x4 D)=t
= X+ 37y 4+ 307 =u kv
- = J,-}Ji- + 3_1-3_}-5 — 3_1:_1': =u+Iv

= (x" =307 )+i(3x°y -y )=u+iv

On equating real and imaginary parts, we obtain



w=x —31}’:, V= 3x3y— y;

w v x =3x .\ 3ty -y

x oy x v

~ r{xl —3_]:3] . _],-(3_1r1 - }'3}
= . i

=x" =3  +3x7 =7
:4.1'1—43:3
= 4[.\‘: - .1:3}
S Y N S
..I+}I 4(;5. ) )

Hence, proved.

Question 17:

B—a‘

If a and P are different complex numbers with |‘B| = 1, then find I-ap .

Answer:

Leta=a+iband f=x +1iy

Bl=1

It is given that,

Xy =1

=x +y’ =1 - @)
[p-a|_|(x+iy)-(a+ib)|
—-ap| ||_[a—jb]{x+i:~']|
(x—a)+i(y-b) |
]_{ax+ui}'—ibx+b}']|
B (x—a)+i(y-b) |
{l—ax—l‘*}"}“‘(hx_“}'”
(x-a)+i{}=-b}|
(1-ax—by)+i(bx—ay)|
e
J(1-ax—by)* + (bx—ay)’
Jx3+a:—lax+}"‘+b:‘2b3‘"

\frl +a’x® +b'y® = 2ax + 2abxy - 2by + b’x* +a’y® - 2abxy




B J(x3+}'3)+a1 +b* - 2ax - 2by
B JI +al(?«;J +}'J)+ l::nl(j.'J + xl)—Zu\;—le}'

3 \lll|+i;l:'+]_1:—2‘d‘~;—2h}'
~ Ji+a’ +b? —2ax - 2by

-1
_‘B—u
I—ap

[l_lr-;ing [I]]

Question 18:

=i =2

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

Thus, O 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?) (c® + d°) (e? + 1?) (g2 + h?) = A? + B,

Answer:

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

“Na+ib)(c+id)(e+if )(g+ih) =|A+iB|
= |{a+:’h}|x (c+:'.:."}|x (e+if) x|(g +r'.1'1}| :|A+:'B| [|:,::|: :,||:1 ]
—Ja* + b o +d ><\,I'I:3:+f: x\fg: P =AT B




On squaring both sides, we obtain
(a2 +b?) (c* + d?) (e? + %) (g2 + h?) = A? + B?

Hence, proved.

Question 20:

(1+i

— =1
IfL |—i ] , then find the least positive integral value of m.

Answer:
.

[EJ =

=i
I/ [ »
|i{x1_+fJ -
Ll=i 141

som =4k, where £ is some integer.
Therefore, the least positive integer is 1.

Thus, the least positive integral value of mis 4 (=4 x 1).



