Class XI Chapter 5 - Complex Numbers and Quadratic Equations

Maths

Exercise 5.1

3
[51][——{]
Express the given complex number in the form a + ib: 5

Answer
{ﬁr][%}r] = —SX%xfxf
-3’
=-3(-1) [i*=-1]

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

o kY wilw 2+ sdmid43
i +i =i +

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

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

Answer

Lt

— 34 —uhl—3 - —3
=i ={:‘] i

Page 1 of 34



Class XI Chapter 5 - Complex Numbers and Quadratic Equations Maths

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

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

=2-Ti

(1 .2y (,..5)
| —+."—J—| 4—.";J
Express the given complex number in the form a + ib: \S 5SS =

Answer
(1 2 50
|—H'7 |—1H'—‘
L3 d400 2,
1 2 5
= —j=4 i
5 5 2

[f’l _?] f _|]' (4 )
| —+i= |+| d+i=||—| —=+i
Express the given complex number in the form a + ib: 33 \ 3/

Answer
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Maths

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

Answer
(=)' =[0-0']
[+ 2]
=[1-1-2i]
=(-2i)
—{—2;‘}x{—2;'}
47 =4 [ =-1]

3| _\.e

—+3i
Express the given complex number in the form a + ib: \3 J

Answer
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3

(1 3_" ’l] SECIRNE RPN
(7] (3] 0 (3)eof 5+
_ ! +277 + 31| '+3r]
27 3
| W oa -
=2?+2?(—;)+:+9f [: ——:]
=2|?—2'h'+f—9 [ =-1]

L—I_;—@}H[—E?H)

L4

—747
= _4_—2()f
27

Question 10:

—2——;J
Express the given complex number in the form a + ib: ( 3

Answer

2
- . ,
=— 3—2—+4:+T} [.' =—:]
i 2] ,
—_3—§+4x—§_ [i7=—1]
~ [22 107
i 27
3 27

Question 11:

Find the multiplicative inverse of the complex nhumber 4 - 3j
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Maths

Answer
Letz=4-3ij

Then, ¥ =4+ 3iand |7 =¥ T(3) =16+9=25

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

T 443 4 3

o |
s a5 oS

25 25 25

I

Find the multiplicative inverse of the complex number ‘-E*'M

Answer
Let z = V5 +3i
Then, =5 -3iand |z =(V/5) +3"=5+9=14

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

T A5-3i A5 3

: 14 14 14

I

Find the multiplicative inverse of the complex number -/

Answer

Letz = -/
Then, z =i and |:|: =1"=1

Therefore, the multiplicative inverse of —i is given by
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Maths

Express the following expression in the form of a + ib.
(3+15)(3-i5)
(\.E t \..'E}'] (‘UIE NE]

Answer
[3+f’v‘r§)[3—a\-'{§)

[ﬁ-l—w'if]-(w‘ﬁ—fﬁ]

— \."E {1335!_ [!E]} 7 Ua+h}[{u—h}=u:—blj
95
2.2

9-5(-1) [;.: _q
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Maths

Exercise 5.2

Find the modulus and the argument of the complex number £ = _1_i\"§

Answer

z=—-1-i3

Let rcos@=—1and rsinf = —/3

On squaring and adding, we obtain

{]'L‘UEB]: -I'-{I'Hillﬂ}l :{—I]: +[—q‘§)3
=r(cos’ B+sin’ B)=1+3

=1 =4 [ma:’ﬂ+sirr’ﬂ=lj
—=r= JE:E [Cum-‘enliunﬂll}; r}ﬂ]
s Modulus =2

- 2cosf=—1and 2sinf=—/3

- -3

= cosH = and sinf =

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

ITI quadrant,

_14
Argument = —[ “E] -

—1-4/3

Thus, the modulus and argument of the complex number

respectively.

iare 2and 3
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Maths

Class XI Chapter 5 - Complex Numbers and Quadratic Equations
Find the modulus and the argument of the complex number = —3+i
Answer

z —w’ﬁ+f

Let rcosd = —/3 and rsind = |

On squaring and adding, we obtain

Fcos” @+ r” sin” t’j':{ \1{3 ): L7

= =3+1=4 {tuﬁ:ﬂ+si|1:ﬁ:|]
— p=4=2 [['nl‘n'ﬁl‘utiunul]}', r= I[J]
S Modulus =2

Lo 2cos =—3 and 2siné =1

“»

= cosf = _j"" and sinf =
51 .
S =n- : = (T [.f"-.sr. i lies in the 11 L]LI'dL]rLlI]l]
1] 1]

Thus, the modulus and argument of the complex number —V3 +tiare 2 and 6

respectively.

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

1-

Letrcos8=1andrsin 8 =-1

On squaring and adding, we obtain

Am
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Class XI Chapter 5 - Complex Numbers and Quadratic Equations Maths
reos’ @+risin® @ =1 +(-1)
— [msJ A +sin” ﬁ'] =]+
=t =2
= =42 [ Conventionally, r > 0]
ﬁct;s!f}:l and ﬁsim‘i’: -1
| . |
= cost? =—— and sinfl=—-—
J2 J2
m .. )
S0 =3 [As @ lies in the IV quadrant]
. [ n = . it [ n . 1)
.'.1—:‘:w:mff+.r‘r:q|11.‘:‘:x5cm| - W+h.n"2 sun[— J:\E{mﬂ - W+f.‘im[— |
o4y 4 L4 4) 1 This is

the required polar form.

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

-1+

Letrcos@=-1landrsinf =1

On squaring and adding, we obtain

rlcos’ @+ sin’ @ = [—I}j +1°

= r“{uusj & +sin’ H‘] =1+1

= =2

=r=42 [Conventionally. r > 0]

\'Ec{jﬁf;:—] and xEs;in5'=I

| 1
= o5 =——— and sinf=——
N N
3 -
nO=m —§= ?n: [.ﬂ\s @ lies in the I qlmdram]

It can be written,
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Class XI Chapter 5 - Complex Numbers and Quadratic Equations Maths
. = 3 .3 ( 3 . 3w
s—l+i=rcos@+irsing =+2cos “+r 2 5in T \.-'E| cos J-r+.".t'.|n o |
4 4 | 4 4 )
This is the required polar form.
Convert the given complex number in polar form: -1 -
Answer
-1-j
Letrcos@=-1landrsin 6 = -1
On squaring and adding, we obtain
# cos’ @+ sin’ @ =(—1) +(-1)
=5’ {t:m;: 8 +sin” fﬂ =1+1
= =2
=r=42 [Conventionally, r > 0]
\Ecmﬁ‘ =~—1 and -J'Eﬁinﬁ‘ ==1
I 1
= cosf=——— and sinf=-———
J2 J2
i ) 3m .
8= —| m- 4J: - 2 [As & lies in the 111 quadmnl]
. -3n . =3n -3n . =3n
L—l—i=rcos@+irsing = «Ecns_—”ﬁsmf— = ﬁ[msf—w‘sm_—]
4 4 4 This is the

required polar form.

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

-3

Letrcos 8 =-3andrsin 8 =0

On squaring and adding, we obtain
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Maths

r’cos’ @+’ sin® @ = [—3}J

= [uml & + sin” F}) =9

=" =9

=r=49=3 [ Conventionally. » > 0]
s 3cosé =3 and 3sind =10

= cosf =—1and sin@ =0

Ll=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: “-EH

Answer
J3+i

Letrcose=""|'i andrsinf6 =1

On squaring and adding, we obtain
r’cos” @47 sin’ @ :(g‘r‘?}] +1?

= [L:m-;" # + sin’ E) =3+1

=’ =4
= r=+f4=2 | Conventionally. r > 0]
So2eosd = -.,-'E and 2siné =1
3 . 1
= costd =— and sinfl = 5
T -
L0 == [As @ lies in the | quadrant]

: . T .. W T ... W
.'.ﬁﬂzrcnsﬁﬂ;'sm&:ZCGSEHESIHE:E[CMEHSIHE]
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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°

=S [;L‘ms: & +sin” r’:?] =1

= =1

= r=41=1 [Cum entionally, r > ﬂ]

Soeosd =0 and sind =1
a="

¥

. L. T .. T
Si=recosf+irsing ={1{‘.IHE+1'.‘HI'I;

This is the required polar form.
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Maths

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

—hfm"[) _ +4/—12 =i jllf [\.'{—_Izr']

Ll ¥

ty3i

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
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Maths

| 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

—b+ND  3+4-27 3433 343430 V-1=i]
- - - —1 =i
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
.
“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
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Maths

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+D _ 3:N-11 34114 V=]

2a 2= 2 -

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

—b+D —(-1)+N=T 147 =

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 _J—_l—;']
2a 2x+2 22 -

Page 15 of 34



Class XI Chapter 5 - Complex Numbers and Quadratic Equations

Maths

Solve the equation W3 —mE.r+3x.E 0

Answer

The given quadratic equation is B3t =25 +303 =0

On comparing the given equation with ax? + bx + ¢ = 0, we obtain
‘:"=ﬂ“"ljrb=_“'E,andc=?"U"'5

Therefore, the discriminant of the given equation is

b ane < (V) 4(B)(345) =236 = 34

Therefore, the required solutions are

Y
peyD -(V2)2V34 54 —
= = = |_1~|' I:f-|
2a 2x4/3 L.n'f_:w
X Ax4+—=0
Solve the equation "'E
Answer
X +x4+—=0
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=“-5,b=“-5,andc=1
. Discriminant (D)= b’ —411L‘=[\|E]: —43:({5)%1 =242

Therefore, the required solutions are
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Solve the equation “'E

Answer

P a1=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=“-"f§,b=1,andc=“-IIrE
- Discriminant (D) =h" —4ac =1" —4x2x2 =1-8=-7

Therefore, the required solutions are

—;?+Jﬁ_—|+q'f—_?_—]*\ﬁf _y'l'—_|=f'j|

20 Z\E ZuE -
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NCERT Miscellaneous Solutions

Question 1:

Evaluate:

Answer
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Maths

= _—I+;—I::|a
[-1-1]
(=1) [1+4]

—[l"+;"” +3-1-i(1 +:'}:|

—[] i +3r‘+3;"]
~[1=i+3i-3]
—[—3+2.r']

2-24

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

Re (2122) =Rez;Rez; -Imz; Im z,

Answer
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Letz, =x, +iy, and z, = x, + 1y,
sz = (i ) (x iy, )
=x (x, +iv, )+, (3, +ivy )

. . - T
= XX, XV, +Iv,x, 10V,

1
—
[
Il
|
1

XX, HIX Yy DX — W,

(X, =3y ) +i(xp, + ;)
= Re(z,z,)=xx, v,
—Re(z,z,)=Rez,Rez, ~Imz Imz,

Hence, proved.

Question 3:
Fo 2 ‘*|f3—4;'
L|—4f l+i )\ 5+i

Reduce to the standard form.

Answer

[ 1 2][3—4f]=[(IH}—E(I—M}}F_M]
|—4i 1+i/\ S+i (1—-4i)(1+7) |L 5+i
I+i—248 || 3—4i ~1+9i || 3-4i

:[l+f—4f—4iz}{5+i]:{5—3;‘}{5+r‘]
~3+4i+27i-36i" | 33+31i 33431

=[ 25+5i—15i - 37" }=23—ID5=2{14—55)

(33+31)) (14+5i)
2(14-5i) (14+50)
| 462+165i +434i +1551° 307+ 599
- 3[04}‘ (siy | 2(196-251")
307+599i _307+599i _307 599
2(221) 442 442 442

This 15 the required standard form.

__Dn multiplying numerator and denomunator by [I%l | 51’]__
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Question 4:
a—ib , .y a+b’
s —1d [x_—l-}l_} =z ]
If x - iy = V¢~ prove that ¢ +d
Answer
XN—Iy = a-ib
" Ve-id
la—ib c+id L . .
:\/ 1 e id | On multiplying numerator and deno minator by (c+id) |
c—id c+i

"{ax:+ bd ) +1(ad—bc)
R

¢ +d°
- fac+bd)+1{ad—be
Sx-iy) = { ! [ )
¢ +d
. e ac+bd)+1{ad - be
:».\:'—}"—Elx}-':( ) (\ )
o +d
On comparing real and imaginary parts, we obtain
. Coac+| ad _ by
oy odexbd L ad=be ()
¢ +d- ¢ +d°
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(x:+}-:’):=(xj—y:]z+4x3y:
ac+bd ) [ad—beY .
_[C: ) +[C:+d: ] [Uhll‘lg {1}]
_ a‘¢” +b°d” +2achd +a°d” +b'¢” —2adbe
{c::+d'\]J

_ a‘c’ +b'd* +a’d’ + b’
(Grd)
a’ (c: +d:}+h3(c: +|:I:]
(c:+d:):
) (L‘: +d:)(a: +b:)
5 +4:|:’)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+
(i) Here, {2_';}-
1+7i 1+7i 1+7i

(2-i) 4+i'—4i 4-1-4i

_ 1470 3+4i  3+4i+21i+280°

S 3-4i 3+4i 3+ 4
C3+4i+21i-28  -25+25i
34425
=—1+i

Letrcos6=-1landrsinf =1
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On squaring and adding, we obtain
r’(cos? 0 +sin’0) =1+1

= r? (cos’? 6 + sin? @) = 2

>r=2 [cos®? 6 + sin? 6 = 1]

—=r=v2 [Conventionally, » = 0]

J2cosf =—1and J2sind =1

, ]
and siné = —

= cosf = 7 5
=1 j: _T [As i lies in 11 L]Lmdrunr.]

wZ=rcos@ +irsinéf
~ 3t .~ .3t = 3m .. 3m\
=+/2cos—+iv2sin—= \."2| Em—-l—mm—J
4 - \ 4 4

This is the required polar form.

143
(ii) Here, I —2i
1+3i 1+2i
= o4
1-2i 1+2i
C142i43i-6
1+4

S5+5i

S 1+

5

Letrcos6=-1landrsinf =1

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

= (cos? 0 + sin? ) = 2

>rr=2 [cos? B + sin? 8 = 1]
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— =2 [Conventionally, » > 0]

J2cos@=—1and V2sin@ =1

. ]
and siné =—

= cosH = 7 5
SB=n j: _T [Aﬁ & lies in 1l qudrunL]

2Z=rcos@+irsinf
= 3 .~=.3 =~ 3m .. 3m
=2 Ccos—+iy25In—= \."2| cnn—-l—mm—J
4 4 |, 4

This is the required polar form.

3 20
3xT=d4x+—=0
Solve the equation =
Answer
3 20
dxt=dx+—=0
The given quadratic equation is 4

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

~b+\D _—(-12)+V-576 12576 [J—sz.]

2a 2x0 18
12+24i 6(2+4i) 2+4i 2. 4.
—x—1I
18 18 3 303
el 3
r=2x+==10
Solve the equation 2

Answer
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Maths

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+JD  —(-4):V-8 4422i (VT -i]
2a 2w il L
2:\!'"5.!‘ \H"E

= ALY

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

—b+JD  —(-10)£/-8 104242 (V-i]

2a 227 54
5420 5 Iﬁ.
= = - i
27 277 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
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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

—b+D  —(-28)£v-56 28++/56i

2¢  2x21 42
_28+2V14i 28 2142 Vi4
42 42 42 3 21
Question 10:
z|+23+1
If z,=2-1, z, _I+1flnd Z, =7, +1
Answer
7z, =2-1, 2, =1+i
z,+z:+l|_{2—|]+(l+1}+1|
z,—1:+l| (2-1)—(1+i +]|
NN
2—2i| 2(1-1)|
B l+||_| {I+l}|
-1 1+|| |I —i |
[I+|} .
M+ [ =-1]
B (1+1i)
o2

i =VE+1P =42

z,+z,+1 is 2

Thus. the value of
z, -z, +1

Question 11:
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Ifa+ib= 2% +1  prove that a2 + b® = (2x+1)
Answer

X +i)
aiih:{ - }

237 +1
X+ + 2y
2x° +1
X -1+i2x
2% +1
=1 0 2x ]

— - -|—|| n
2x°+1 W\ 2x° +1

On comparing real and imaginary parts, we obtain

x* =1 2x
= and b=

2x° +1 2x° +1

a

.'.a’+h3:{ K:,_] T+[ %x ]1
2x°+1 2x° +1

_:i"+1—2x:+4xJ

o (2x+1)

x'+142x°

(2x7+1)

{_xz + I]_:

{x:+l]:

.'.ﬂ: +h': =
(2% +1)

Hence, proved.

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

Let 1 Find
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Maths

Class XI
I{ ™y
A ]
Re % Im[—_]
ORI () B
Answer
z, =21, 2z, ==2+I

iy 4% = (2=i)(-241)=—4+2i+2i-i" =—4+4i—(-1)=-3+4i

Z, =241
27, —3+4i
Z, 2+1
On multiplying numerator and denominator by (2 - /), we obtain
zz, (3+41)(2-i) —6+3i+8i-4i° —6+11i-4(-1)
z,  (2+i)(2-10) 2 +1° 27+ 1P
=2+ =2 11,
5 5 5

On comparing real parts, we obtain

4 Y

7.7 -2

RE| 2=
.

-

I | S

Z (2-1)(2+) (2+(1) 5

z
(i)

On comparing imaginary parts, we obtain
1
Im(—] =0

\ 2,7,

1+ 2i

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

Answer
o 1+2i
Let I=3i , then
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1420 1430 [ +3i+2i+6i° 1+5i+6(-1)
C1-3i 1430 I* +3 1+9
=3+35 =3 AN -1 1
= =—t+—=—+—1
10 1w 1w 2 2
Letz=rcosf+irsind
. -1 . 1
Le.rcosf =— and rsiné = —
2 2
On squaring and adding, we obtain
. co (1Y Y
r'{ms'ﬁ'+5in'§‘]=[ J +{ J
2 2
. 1 1 1
= =—t—=—
4 4 2
| . .
=Sr=—0 [Conventionally, r > 0]
J2
] -1 | - ]
So——=cosfl =— and —sinf =—
J2 2 J2 2
-1 . ]
= cosf =— and sinf =—
V2 J2
f=n-t=28 [f‘hs & lies in the 11 quudmnl]
4 4
n

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

respectively.

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 =(3x4+5y)—i(5x-3y)

It is given that, = =—0—24
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S(3x+5y)-i(Sx=3y)=—6-24i

Equating real and imaginary parts, we obtain

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

5x-3y=24 .. (11)

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

25x—15v =120
34x =102
X = %: 3
Putting the value of x in equation (i), we obtain
3{3)+5_1' =-b
= 5y=—6-9=-15
= y=-3

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

l+i 1-i
Find the modulus of 1—i 1+i,
Answer
i 1-i (1+i) =(1-i)
1—i 1+i (1-7)(1+17)

P21 42
1= +1°
Sy
2
1+i 1-i [y
———{=]2i|=+2" =2
=i 14§ ||
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W

—+—I:4(x‘ -y

If (x + iy)®> = u + iv, then show that * ¥
Answer

. 3 .
{,1.‘+rt1.-'} =H+iv
= X+ {ﬂ_}} +3-x- {1-'{.1’ +iv)=u+iv
= x5y 43X Vi3 = u+iv
= x =iy +3x i =30 =u+iv
= (x" = 3x” )+ i35y =y )=u+iv
On equating real and imaginary parts, we obtain

3 - 2 2 k]
w=x —3xy,v=3xy—y

2z 2 3
ooV X —3xy 3xTyv—
S—+— + :

x x %

Il
=
a
|
el
T
-IJ
+
[
=
a
|
e
t

=4x’ —4_1::
=4{ITJ _.le)
ALY 4{,\;: —J-‘J]
X y '

Hence, proved.

p-o

If a and B are different complex numbers with “3' = 1, then find
Answer

Lleta=a+iband B=x+iy

B =1

It is given that,
r-1'\"|x:+};: =I

=x +y =1 (1)

1-ap|
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|ﬂ—11|=| (x+iy)—(a+ib) |

1=ap|” [1=(a=ib) (x+iy)
(x-a)+i(y-b) |

1—{ax +aiy—ibx + b}-]|

| (x-a)+i(y-b) |

(1-ax—by)+ i[h.\'—ﬂ}']|

~ |(x-u]+i{}-'-h}| |:

(1—ax—by)+i(bx—ay)

ey
J{I—ux —by) +(bx—ay)’

JX +ad —2ax+y7 + b —2by

\/I +a’x’ + by’ = 2ax + 2abxy - 2by + b*x” +a’y’ = 2abxy

B J(x3+}-3)+u1+b3—2ux—2h;~'
B JI +al(xj + }'1)+ bl(}"1 + !-:1]—2;1\;—2[1}'

=\fl+ar+h:—2‘m;—2h}' I:“"-iil'IE “]]
J1+a® +b% = 2ax - 2by o
=1
| B
..‘I_Eﬁ

Question 18:

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

Answer

1 —f|" =2
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1—;|‘ =72

- (J]-‘ (1) J o

S (V2) =2

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.

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|
= {U+H‘J}|x (c+:'c.|"}|:< (e+if) :-cl{g+n"r}| =|A+iB| [|:|::|: 5|z ]

= 1.,-'f(r: + b x \,n'l.:.': +d* = \,"I{.J: u—._j": xx.'rg: + = \u'rA: + B’
On squaring both sides, we obtain
(@ + b?) (¢ + d*) (e’ + ) (g> + h*) = A> + B?

Hence, proved.

r’1+;“1'”_1

If 1-i) , then find the least positive integral value of m.

Answer
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.’E*' .

W=7
r’u M“\ 1
VI=i 1+i)
(1)
LT +13" -

\ Y.
- L
[1=142i"

= | = ]
L 2 A
f2iY
o= )

:} IIIJJI —

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).
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