Exercise 5.1

Question 1:

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

Answer

{Sf}[_?}i]: —Sx%xfxf
= -3/
=-3(-1) [flz_q
=3

Question 2:

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

Answer

+ [ rif 24+ sdmd+3
i+i =i e

(i) (i)

=i +1%(~i) [it=1, i =—i]
=i+(—i)

=0

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

Answer

iy 4x4-3 -I_I'II i
i =i -:{:’] P

- =i .2
i =l WWW. ncert hel p. con
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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)=21421i+Ti+7i
=21+28i+7x(-1) [t =-1]
=14+28i

Question 5:

Express the given complex number in the forma + ib: (1 - i) - (-1 + i6)

Answer
(1=i)=(=1+i6)=1—i+1-6i
=2-T7i

Question 6:

(43 )-{+3)
—+i—|—|4+i-
Express the given complex number in the form a + ib: 5 5 2

Answer
o
(—ﬂ'i]—[:IHE]
5 5 2
b
:1+“t'—4— i
3 35
- ]

1921,
510
Question 7:

(53 (+3)H
—ti— [+ d+i=||-| -
Express the given complex number in the form a + ib: 3 3 3 3

Answer WWV. ncert hel p. con
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Question 8:

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

(=)' =[0-1)']
[+ 2]

=[1-1-2i]

Question 9:

i i 3 (l+31‘)]
Express the given complex number in the form a + ib: \3
Answer
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G +35I = [é]s +(3i) +3[§){3;‘)[%+35J

_ | +2T:’3+3f[;+3f‘]

27
=2—1?+2':'|[—f;|+f+9;j [i'=-i]
| o 2
=55~ 2Ti+i=9 [i*=-1]
:[2'_7_9]”(_27“)
=242
_ 22 o6
27
Question 10:

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

Answer

(—2—%:‘]3:(—I}3[2+§|i]1

(g of)o-3]

3
g 2i’
=—_H——T+4J+T] [i =—.':|
i I . 2 2
=—_3—E+4x—5] [ =-1]
~[22 107
327
2 107
3 27

Question 11:

Find the multiplicative inverse of the complex nhumber 4 - 3j
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Answer
Letz=4-3i

Then, Z = 4 + 3j and Z =4 +(-3) =16+9=25

Therefore, the multiplicative inverse of 4 — 3/ is given by
T 443 4 3

= =

—+—

25 25 25

=

|z

Question 12:

Find the multiplicative inverse of the complex humber ‘EJF 3i

Answer

Letz = V5+3i
Then,z =5 -3i and | =(J5) +3' =5+9=14

Therefore, the multiplicative inverse of ‘EJF 3i is given by

i _5-3i_ V5 s

3

E 14 14 14
Question 13:
Find the multiplicative inverse of the complex number —j
Answer
Lletz = —i
Then,z =i and |2[ = 1° =1

Therefore, the multiplicative inverse of —i is given by

- z i
b = 5 ===
S
Question 14:
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Express the following expression in the form of a + ib.
(3 +:‘J§](3—N'§]

(V5 +3)-(5-2)

Answer
(3+f’£)[3—f¢"§)

(V3+42i)-(V3-iv2)

(3) -(i5) .
NI P P 7 [(a+b][a—b}—a —b]
9-57
242
9-5(-1 1

o -1
945 i
NI
14i
V27!
L
C22(-1)
T N2
NN
—72i

2

[
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Exercise 5.2

Question 1:

Find the modulus and the argument of the complex number £ = —1- i"ﬁ

Answer
2=—1—i\|"§
Let recosB=—1and rsin® =—\.E

On squaring and adding, we obtain

(reos8)’ +(rsin®)’ =(~1)° +(—3)

=1’ (cos’ O-+sin”6)=1+3

=ri=4 [msfﬂ+51n:{:}:l]

—=r= n.u'q =2 [meentiunally.. r> '[]]

S Modulus =2
- 2cosfB=—1land 2sinf=—J3

—f3

— L‘DE;B:_—I and sinf =

Since both the values of sin 8 and cos 6 are negative and sinf and cosf are negative in
III quadrant,

m)_ —2n
Argument = — n——] i
3 3
-2n
Thus, the modulus and argument of the complex number -1-43i are2 and 2

respectively.

Question 2:
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Find the modulus and the argument of the complex number = =—3+i

Answer

= —xﬁ+ i

Let rcos @ = —/3 and rsin @ = |
On squaring and adding, we obtain

rieos @+t sint @ = [—ﬁ): +1°

= =3+1=4 [L:U:-;:E'+5injf?:|}
= r=A4=2 [Conventionally, » > 0]
S Modulus =2

" 2cosf =—+3 and 2sing = |

3

b

= cosf =

and .*sinﬁ":l
2

n_Sn
6 6O

Sl=n- [A5 @ lies in the 11 quadranl]

5w
Thus, the modulus and argument of the complex number _"Eﬂ-are 2and 6

respectively.

Question 3:

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

1-

Letrcos@=1andrsinf = -1

On squaring and adding, we obtain
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y)

rieos’ @+ sin® @ =1"+(-1)

= (cnsjﬁ+ﬂinlﬁ):l+l

= =2
=r=v2 [Conventionally. r > 0]
s 2cosf@=1and V2sin@=-I
I I
= cos=— and sinf=—-——
J2 J2
,',{)=—; [As @ lies in the IV quadrant ]

i
Sl=i=rcosf+irsind = \EcmsL—:]Hﬁsin[—ZJ

Il
5
1
o
e
e
e
|

. . T
. ]-FJ;SII'I[— |
4 4+ 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
ricos’ B@+r sin® 6 = [—1}l +1

::-r:(cuslf?ﬂ;in" E?]:I+I

= =2

=r=v2 [Conventionally, > 0]
\.Ecmﬁ:—] and \Eﬁ-inﬁ:l

:bcnﬁt?:—é and ﬁin3=%

0= n—g= 3; [As @ lies in the 1T quadrant]

It can be written,
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) it T f 3 . 3w
S=l+i=rcosd+irsing =42 ::us?+h.-'2 S]HTJ = n.l'2| cnsT’Hsm— |
. | . Iy

This is the required polar form.

Question 5:

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

-1-j

Letrcos@=-1landrsinf = -1

On squaring and adding, we obtain
reos’ @+ sin’ @ =(~1) +(-1)

= {l:ﬂfi: & +sin” E}: 1+1

= =2
=r=42 [Conventionally, r > 0]
\EC{)HF;':—] and \Esinﬁ ==
| 1

= cosfl=——= and sinfl=-—

V2 2

T 3n .
S8 = —[ n _EJ = _T [As & lies in the 111 quadmnl]

- -3 -3 . =3
.',—I—f=rms€+r'rsin£ﬂ=ﬁcos%+rﬁsin%=ﬁ[ms 4n+:'5||1 .E]

required polar form.

Question 6:

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

-3

Letrcos@=-3andrsinf@ =0

On squaring and adding, we obtain
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b

rieos’ @+r'sin’ @=(-3)
= (L:m;2 # +sin’ E) =9
=7 =9
=r=49=3 [Conventionally. r > 0]
o 3eos@ =3 and 3sind =0

= cosé =—1and sin@ =10
Sl@=n

S.=3=rcosf+irsind=3cosn +Bsinm =3 (cosm +isinm )

This is the required polar form.

Question 7:

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

Answer

V3+i

Letrc056="Ilrg andrsinf6 =1

On squaring and adding, we obtain
ricos’ @+ sin’ @ :[ﬁ} +1°

= (uuszﬂ+sin15):3+l

=’ =4
= r=+/4=2 |Conventionally. r = 0]
Co2ecosf = -.,E and 2sinf =1
3 . 1
= cost=— and sinf =—
2 2
o0 :% [As @ lies in the | quadrant]

~3+i=rcos@+irsing= 2cns§+:’23in£= 2 cnsfﬂ'singj
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This is the required polar form.

Question 8:

Convert the given complex number in polar form: j
Answer

i

Letrcos@ =0andrsinf =1

On squaring and adding, we obtain

ricos’ @+risin’ #=0"+1°

= (::us: # +sin” H‘) =

— =1
— r=+1=1 [Cﬂm‘enliunaIl}; P l'.]]
soecos@=0and sind =1
e="
2

. C . T .. W
Si=rcosf4irsind =cos—+isin—

This is the required polar form.
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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

2a 2] 2

—b+D _ =12 _ V121 [VAi=i]

=i;23|’=i¥|{§{_

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*-4d4ac=1°-4x2x%x1=1-8=-7

Therefore, the required solutionsargy. ncert hel p. con
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—b+D  —1:-T 1470 =]

= V=1l =i
2a 2x2 4 -

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=3-4x1%x9=9-36=-27

Therefore, the required solutions are

—h+D  =3+4=27 3433 343430 r
bt+/D  =3%4-27 =313/ 3£34/30 J- _q
2a 2(1) 2 2 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 .
—h+u’|)_—|+q'r—_?_—]*ﬁ; _\u"'—_l—f'}

2a 2x( I} 2 L

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

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

On comparing the given equationvw\ilsl\;\ %ZeT tbﬁe_T 6 =08,nwe obtain
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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 _ -3+v-11 =341 [=i]

20 2= 2 L

Solve the equation x> - x+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
—hisf’ﬁz—{—l]"‘v"—_?zli:ﬁf -\'L_IZ’IJ

2a 2] 2 L

Solve the equation V2rt+x+42=0
Answer

The given quadratic equation is V2t +xe42=0

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

a=’«-"r§,b=1,andc=“-IIE
Therefore, the discriminant of the given equation is
D=b?-dac=1- 4N2xV2 -1 _g-

Therefore, the required solutions are

b+D —1+V=T 1547 Wiy
2a EX\"E - E‘JE -‘J'__I_}
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Question 8:

Solve the equation V3t =25 +33=0

Answer

The given quadratic equation is V3’ 2433 =0

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

a=’-"Ili,b=_"i"'§,andc=3“"|'5

Therefore, the discriminant of the given equation is

D=b2—4ac=( XA 4(3)(3v3)=2-36 = -34

Therefore, the required solutions are

beVD_~(—2) e -]

2a %3 NG

Question 9:

1

X +x4+—=0
Solve the equation "E
Answer
> ]
X +x+—=0
The given quadratic equation is ‘*'E

This equation can also be written as V2x? +42x+1=0

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

a=“-"E,b=“-'E,andc=1
. Diserl min ant {D}: b* _4%:(@]: —4x(\-"5)x1 = 2—4«-"5

Therefore, the required solutions are

WWV. ncert hel p. con
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b+VD _—V222-442 _ 2+ [2(1-242)
2a 2x4/2 B Ev'f_

NG ﬁ(qzﬁq]i

SR

2
Question 10:
. X
X+ T+ 1=0
Solve the equation 2
Answer

YA 41=0
The given quadratic equation is ‘*'E

2
This equation can also be written as V2t +x 44220

On comparing this equation with ax*> + bx + ¢ = 0, we obtain
a=“-"E,b=1,andc=“-IIE
~. Discriminant (D) =5" —4ac = 1" ~4x2xy2 =1-8=-7

Therefore, the required solutions are

RIS E TV A s PNC _J—_I:f}

2a 22 22 -
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Question 1:

Evaluate:

Answer

:'”’+(

I

NCERT Miscellaneous Solutions
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1)

- !. 3
= —|+_—_,
i

=(=1)'[1+i]

[

+3~1-r’[l+r’):|

=—|:1+1"t +3;‘+3;‘3]
=—[1-i+3i-3]

=—[-2+2

=2=2i

d

Question 2:

For any two complex nhumbers z, and z,, prove that

Re (z125) =

Answer

Rez;Rez, -Imz; Im z,

WWV. ncert hel p. con
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Letz, = x, +#y, and z, = x, +iy,
sz = (i ) (s, +ivy)
=x, (X% +ivy )+ iy (3, +0,)
= XX, Hix v, F I, + :'2_1:] ¥
= XX, + XV, X, — W), [.53 =-1
=(x0, =y ) +i(xy, +yx,)
= Re(z2,)=xx, - 30,
= Re(z,z,)=Rez,Rez, ~Imz Imz,

Hence, proved.

Question 3:

[ 2 ](3—4;‘]
Reduce I=4i 1+i S+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) |L5+i
:|: | 4+7i—248 }[3-4;’}:|:-I+9f}[3—4:‘]
l+i—4i—4i" || 5+i 5-3i || 5+i
| =3+4i427i-36i | 33431i  33+31i
25 +5i—15i -3 28—10i  2(14-5i)

_(33+31) (14+5)
2(14-35i) (14 +5i)
46241650 +434i +1551° 307+ 599i
o2y -y 2(196-257)
_307+599 _307+599 _307 599
2(221) 442 442 442

This 15 the required standard form.

WWV. ncert hel p. con
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Question 4:

a_ib‘ - * 2 -a.j'|'.|:|‘2
.- X_+}l") == ;
If x - iy = 1 ¢=1d prove that ¢ +d” |
Answer
iy = a—ib
‘ ¢ —id

— ¢ H_ [Dn multiplying numerator and deno minator by (c+ |d]]
c—id c+ud

:J(ax;+hd)+i(ad—bc}

a—1b

E:3+d.1
(x—iv) - (ac+bd)+i(ad—bc)
T ¢ +d°
2 i - hd 1 d_b
ix'—y'—itx}-‘z[aﬁ ]2+1{:a c)
¢ +d

On comparing real and imaginary parts, we obtain

xg_vj_axmhd 3"'=aij_b? [I}
¢ +d

il Y B

¢ +d

WWV. ncert hel p. con
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(x: +f): = (xj —y* ): +adxty?

(EEE oo
_a’c’ +b'd” +2acbd +a’d” +b’c’ —2adbe
{c“‘ +d2):

Ca'c’+b'd* +a’d? +bc’
(@)
a*(c +d7)+ b (7 +d7)

5 +d:):
(c" +d3)(a3 +b3]

(¢’ +d2):

a’+h’

¢ +d’
Hence, proved.

Question 5:
Convert the following in the polar form:

1+7i 143

w P, Gy 1-2i

Answer

1+ 7i

(i) Here, {E—r]

I T A ) B
(g_;f 4+ -4 4-1-4i
147 3+4i 3+4i+21i+28i°

T34 344 348
3+4i+21i-28  -25+25i
S P44 25
=—1+i

Letrcos@=-1andrsinf =1
WWV. ncert hel p. con
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On squaring and adding, we obtain
r’(cos’ 6 +sin?0) =1+1

= r* (cos®> 0 + sin ) = 2

>r=2 [cos? B + sin? 0 = 1]
—p=q2 [Conventionally, r > 0]
~J2cos@=—1and J2sind =1

. |
= cosf =— and sinf = —
J2 J2
o= H—E:ETE [As- & lies in 11 L]Lmdranl]

wZ=rcosf@+irsinf

it N S it .. 3m
=~Ems—+w25m—=~..-2[cns—+r3|n
4 4 4 4

This is the required polar form.
1+ 3§
= -
(i) Here, 1-2i

430 1+ 28
T1-2i 1+2i
_1+2i+3i-6
-
_ =5+45i
==

Letrcos@=-1andrsinf =1

147

On squaring and adding, we obtain

r’(cos?@ +sin’0) =1+ 1

=r* (cos® 6 + sin? 6) = 2

>r=2 [cos? B + sin> 6 = 1]

WWV. ncert hel p. con
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— =42 [Conventionally, r = 0]
~J2cos@=—1and V2sind =1

) |
and sinf = —

= cosf =
V2 J2
N n—gz% [As» ¢ lies in 11 L]Lmdranl]

wZ=rcosf@+irsinf
it R dm . 3m
=~Ems—+w2sm—:-«.E(cns—Hsm—]
4 4 4 4

This is the required polar form.

Question 6:

20

3t —dx+=—=0
Solve the equation 3
Answer
3 20
3 —dx+—=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 + ¢ = 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

~b4ND _ —(=12)2-576 _12+576i [ﬂ:f}

2a 2x9 18
_12424i  6(2£4i) 244i 2 4.
18 18 3 33
Question 7:

x:—2x+i:{]
Solve the equation 2

Answer WWV. ncert hel p. con
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a

v =2x4

; =1
The given quadratic equation is

3|

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=b’-4ac=(-4)>-4x2x3=16-24=-8

Therefore, the required solutions are

~b++D B —{—4}‘—" J—T{ B 44242 F\."—_I— r}
2a 2x2 4 L
Z:xl'Ei u’E

= =1x i

7 2

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)>-4x27 x1=100-108 = -8
Therefore, the required solutions are
—b£D ]D}i\.'{_ﬂ 10+£242i [-\.'——I "'J
2a 2x27 54

_S5:\2i_5 V2.

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
WWV. ncert hel p. con
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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

bD  —(-28)£=56 284561

2a 2%21 42
282414028 2Vi4. 2 14,
42 42 42 1_1
Question 10:
z|+zz+1
F % =2- 2:I—I-Lﬁnd Z, =2, +1i
Answer
z,=2-1,z,=1+i
Nz, +z, +|| 2—i]+(1+i]+l|
‘z,-zz+l| (2-i)-(1+i)+1]
A a |
2-2i] [2(1-)|

|2 xl+i|=|2{I+i}|
=i 1+i| | P-i®|
2(1+1i)

1+1

2(1+i)

-

[+ =VE+P =2

Il
—
[
P!
]
I
—
L

z, +z,+1|,

Thus. the value of s

z,—-2,+1

Question 11:

V2.

WWV. ncert hel p. con
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(=3

[x+i]3 (X3+|]

2

Ifa+ib= 2X +1 , prove that a® + b? = (2x+1)

Answer

asip= 7]
2x+1
XTI+ 2x
22X+
X -1+i2x
T+

x' =1 [ 2x ]
= el +I -
2x° +1 2x°+1

On comparing real and imaginary parts, we obtain

?{‘1—| and b= E,K
237 +1 2x7 +1

3 b }\2_] : [ 2?{ ]2
sa+b = - + ;
2x+1 2x°+1

_ X H1=2x7 +ax
(2x+1)°

_ xt14+2x°

(2x +1)

(x> +1)

(2x° +1)

(;-:3+I]3

(2x* +1)

sat+b =
Hence, proved.

Question 12:

Let 2 =270k 2o ="2%1 g

WWV. ncert hel p. con
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Re(@] Im[%]
(i) ST (/)

Answer

Z,=2-1,2,=-2+1

0 2,2, =(2-i)(-2+4i)=—4+2i+ 2 —i" = —d+4i— (1) = -3 +4i
7, =2+

22, —3+4

z,  2+i

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

zz, (-3+4i)(2-1) —6+3i+8i—4i" ~6+11i-4(-1)

7, (2+i)(2-i) 2+ 1 27+ 1
C 2410 =2 11,
5 5 5

On comparing real parts, we obtain

1 I 1 1

i 27, (2-1)(2+1) (2f +(1) 5

On comparing imaginary parts, we obtain

)

Question 13:

142§

Find the modulus and argument of the complex number | =3/ |

Answer
142§

=
Let 1-3i  then

WWV. ncert hel p. con

wo2 djyuaou - mmm//:dny



1420 1430 143i+2i+6i° 1+5i+6(-1)

= * = ~ "
1=3i 1+3i 1" +3 1+9
=3+ -5 5 -1 1.
= =—+t—=—+—1
10 1102 2

Letz =rcosé +irsind

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

b3 | —

On squaring and adding, we obtain

- {uusj # +sin” 5‘)=[;1]. +[FIJ]

1

==

+

— 'h‘l'_‘
= | —
b | —

=r= 5 [Conventionally, » > 0]

.'_%cnsfi:% and %sinf?:]g

-1 ; 1
= cos?=— and sinf =—

V2 V2
T 3nm _
.'.E:E—E:T [A:‘. # lies in thellquﬁdmnl]

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

Let © =(x—iv)(3+5i)

z=3x+5xi-3vi—5yi" =3x+5xi-3yi+5y= (3x+35y)+i(5x-3y)
ST =(3x45y)-i(5x-3y)

It is given that, = =—6—24i
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S (3x+5y)—i(5x=3y)=—6-24i

Equating real and imaginary parts, we obtain

Ix+5y=-6 . (1)

5x-3y=24 .. (i)

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

25x-15v=120
34x =102
Sx= %:3
Putting the value of x in equation (i), we obtain
3{3]+5_].-‘ =—6
= 5y=—6H-9=-15
= y=-3

Thus, the values of x and y are 3 and -3 respectively.

Question 15:

1+i 1-i

Find the modulus of I—i 1+i

Answer

-

+i 1-i (1+i) =(1-i)
=i 1+i  (1=i)(1+i)

2142
1 +1°
~H i
2

1+i 1-i

1=i 141

= |2i|=~2* =2

Question 16:
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LAFRLAS 4(.1:2 —_]:1)
If (x + iy)® = u + iv, then show that * ¥

Answer
(x+iv) =u+iv
=>x +(iy) +3-x-dy(x+iv)=u+iv

= x iy + 3 pi 4307 = u+iv

=y =i+ 3y =3 =u+iv

= (x] ~3x’ )+ ;’(31’3;: —y ) =u+iv

On equating real and imaginary parts, we obtain
w=x —3x’, v=3xy—)'

Cu v x =3y .\ 3xty—

242
X ¥ x ¥
~ .r(xz -33:2] N }'(311 - },z)
x ¥
=x" =3y +3x" -7
=4y’ —43:3

= 4[.1‘: —.1:3)
ULVl
“:r+y 4(:. ) ]
Hence, proved.
Question 17:

f—o

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

Leta=a+iband B =x + iy

Bl=1

It is given that,

Xty =1

=x +y =1 A1)
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(x-a)+i(y-b) |
I—(ax +aiy —ibx + b}-‘]|

(x—a)+i(y-b) |
{l—ax—b}'}ﬂ(b}c—ay”
_|x=a) iy - b)) [
|{I —ax—by)+i(bx—ay)|
\/[:-i—u]2 +{}-‘—b+}2
V/{I—ax ~by)’ +(bx—ay)’
sz +a’ —2ax+y' +b’ = 2by

Jl+a’x* +by? = 2ax + 2abxy — 2by + b'x* +a’y” - 2abxy

=

7y

|zz|

B \/‘(};3 +f)+ a’ +b’ —2ax - 2by
) JI +a’ (x*+y7)+ b (y* +x7) - 2ax - 2by

_J1+a? +b7 —2ax - 2by
~ Ji+a? +b —2ax - 2by
=1
f—o
I-ap

[Using (1)]

=1

Question 18:

: . : =i =2
Find the number of non-zero integral solutions of the equation .
Answer
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= Jz) =2
=2 =
X
==y
2
= x=2x
= 2x-x=10
= x=10

Thus, 0 is the only integral solution of the given equation. Therefore, the humber of non-

zero integral solutions of the given equation is 0.

Question 19:

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

Answer

(a+ i'h}l[c: - i'd'}{e+ i) g+ih)=A+iB

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

= |{a +r'h}| x|(c+ :'.:r}| x|(e+if) x |(g +r'.1'1}| = |A +iB| “:,:.

—. xl'rg: +b xv'[c: +d’ x\g'le: + f* xw'rg: +h = u",i‘t: +B’
On squaring both sides, we obtain
@+b)(+d*)(E*+ A (g*+h*)=A+B?

Hence, proved.

Question 20:

(ﬂ
ifh i

Answer

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