Class XI Chapter 5 — Complex Numbers and Quadratic Equations Maths

Compiled By : OP Gupta [+91-9650 350 480 | +91-9718 240 480]

Exercise 5.1

Ny
Express the given complex number in the form a + ib: [5:][—§;J

Answer

{‘ir][%}r] = —Sx%xfxf
= 3
=-3(-1) [i*=—1]
=3

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

Answer

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

Answer

—34 =3 .4 —1
! =1 ! ={! ] l
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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
T+iT)+i(T+iT)=21+21i+Ti+ 7

=21+28i+7x(-1) [-.-;‘:4]

=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

=2-7i

(120 5
Express the given complex number in the form a + ib: I\g gJ ( ;J
Answer H
S 5
|_H'—J (4}!—]
L3 30\ 2
1 2
= } I 4 5{
5052
3
3
5 ) 5 2
=702
5 10
_-19 21,
5 10
‘7 1Y 4 )
Express the given complex number in the form a + ib: |:+f§ * 4“5 - _;H
L3 \ L
Answer ] /
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Express the given complex number in the form a + ib: (1 - i)*

Answer
(1) =[0-9']
[P+ -2i]

=[1-1-2i]

43

Il
Express the given complex number in the form a + ib: \%HEJ

Answer
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"1 1Y anf

(43i] =(3) = 3{ a3

-/ .

_ ! +277 +3i '+3s]

27 \ 3
= zl? #27(=i)+i+9° [ =-i]
=2|?—2'.":'+r'—9 [#=-1]
1
= —— ] —j
[Z? 9}+1[ 27+1)
42
_ 22 o
27
Question 10:

_| I L]
Express the given complex number in the form a + ib: (—E—EIJ

Answer

——_B—é+4f—i [i*=—1]
_[22 m?f]

327

Question 11:

Find the multiplicative inverse of the complex number 4 - 3i
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Answer
Letz=4-3ij

Then, Z =4 + 3iand z|: =4 +{—?i}'w =16+9=25
Therefore, the multiplicative inverse of 4 - 3i is given by

443 43

—4—1

|-_ 25 25 25

-1

I
.l| Jl

L&

Find the multiplicative inverse of the complex number u@+3;’

Answer
Let z = ﬁ + 3
Then, =5 -3iand |2 =(V/5) +3"=5+9=14

Therefore, the multiplicative inverse of xﬁ + 3i is given by

z A5-3i 5 3

T N P

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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Express the following expression in the form of a + ib.
(3+15)(3-5)
(V3 +32i)-(V3-iv2)

Answer
(3+45)(5-145)
(V3+2i)-(V3-i2)

()
NN TN TNGY

95’
2.J2;

L{£f+h}[ti—b}:£42 —bJJ

—

9 Z(MI] [;_J —I]

I

0+ xi
220 i
144
227

14
232(-1)
“Ti N2
22
= NEY

2
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Maths

Exercise 5.2

Find the modulus and the argument of the complex number z = —l—i-ﬁ

Answer

z=-1-i3

Let rcos@=—1and rsin@=—3
On squaring and adding, we obtain

{]'L‘UHH]: -I'-{I'!iillﬂ}l :{—I]: +(—q‘§)3

=1’ (cos’ B+sin’ B)=1+3

=1 =4 [casfﬁ+sir1"f:]=|]
—=r= ﬁzz [Cmn-‘enliunall}; r}ﬂ]
s Modulus =2

" 2cosf =—1and 2sin0 =—3

=y

= cosfH = and sinf =

Since both the values of sin 8 and cos 6 are negative and sinf6 and cos@ are negative in

III quadrant,

L
Argument = —[n—_ ==
3 3
Thus, the modulus and argument of the complex number -1 ~J3iare2and

respectively.
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—_

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

Answer
z —1."?+f
Let recos —ﬁandrsinr? 1

On squaring and adding, we obtain
rcos” @+ r”sin” f,?:[ \l'[_“a )_ £1°
—ri=3+1=4 [u:ms:rﬁ-'+:si|1:ﬁ:|:|

== \."'4 =2 [L'nm'e:ntiunul]}', e {J]
S Modulus =2
o 2cosd —w"g and 2sinéd =1

“»

~N .
= s = 5 and sind =

37 _—
f=q-r=" [.f"-.sr. i lies in the 11 L]LI'dL]rLlI]l]
6 6

- 5m
Thus, the modulus and argument of the complex number —/3 +i are 2 and —

respectively.

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

1-

Letrcos8 =1andrsin 8 = -1

On squaring and adding, we obtain

Page 8 of 34 By OP Gupta [+91-9650 350 480]


OP GUPTA
Typewriter
By OP Gupta [+91-9650 350 480]


Class XI Chapter 5 — Complex Numbers and Quadratic Equations Maths
s’ @+risin® @ =1 +(-1)
= [u:ns;l f+sin’ !‘9] =]+
= =2
=r=42 [Conventionally. r > 0]
s 2cos@=1and V2sind =1
1 . |
=cosf=— and sinfl =———
J2 J2
m . )
R, =3 [As @ lies in the IV quadrant]
. . = . t [ n . 1)
.'.1—r':m:ﬂ:'iff+.r'rs|11.‘:‘:x5cns| - 1+W"2 sm[— ]=\E|:CUH| - Wﬂ'-‘im[— | This is
o4 4 L4 4

the required polar form.

Question 4:

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

-14i

Letrcos@=-1landrsinf =1

On squaring and adding, we obtain

r cos’ @+l sin? @ =(~1) +1°

= r"'{u:r.n;J A +sin’ Ei'"] =1+1

=5 =2

= r=42 [Conventionally. r > 0]

x.Ecm'.Hz—] and \Es;inﬁ'zl

I 1
= ensd =——— and sinf=——
7 N
3 o
O=x —;= ?n: [As @ lies in the 11 quadrant]

It can be written,
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. =~ 3m . 3w f 3 . 3m)
so—l+i=rcos@+irsing =2 cos " +iy2sin— = ﬁ| COS—— +isin |
4 4 |, 4 4 )

This is the required polar form.

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

-1-i

Letrcos 8 =-1andrsin 8 =-1

On squaring and adding, we obtain

F cos’ @+ sin’ @ =(~1) +(-1)

= {t:m;: A +sin” H) =1+1
=r =2
=r=42 [Conventionally, r > 0]
s 2cos@=—1and V2sin@=-1
= cosf = L,_ and sinf = L_
V2 V2
[ m) m
R —| n— J= - [As & lies in the IlI quadmnl]
4 4

-3 . =3 -3 . =3
.'.—I—:‘=rn:nsﬂﬂ'rsinﬁ=£cosTn+fxE5|nTH=\E[COSTHHSMTI] This is the

required polar form.

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

-3

Letrcos 8 =-3andrsin =0

On squaring and adding, we obtain
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r cos’ 0+ sin’ 6 =(-3)

=% [um;l 8+ sin” F}) =9

=" =9

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

= cosé =—1 and sin@ =0
Sl=nr

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: xﬁ-l—f

Answer

J3+i

Letrcosezﬁ andrsiné =1

On squaring and adding, we obtain
r’cos’ @+ sin’ @ :(ﬁ] +1?

= [L:r.}s" # +sin* 5‘) =3+1

— =4
—r=4=2 | Conventionally. r > 0]
So2eosd = \E and 2sind =1
3 .
= cosf = £ and sin# = l
2 2
0= g [As @ lies in the I quadrant |

: . T ... W T o...W
.'.v'ri+;=r::ns§+rrsm§=ZCGSEHEEmg: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

rieos’ @+ sint @ =0" +1°

= (cur‘f A +sin” t‘-}] =]

=’ =1

—r=+1=1 [C’mn entionally. » = ﬂ]

Soeosd =0and sind =1
a=x

i

. .. T .. T
Si=rcosf4irsingd ={1{1H—+fﬁln;

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

—hiu'ﬁzi -12 4412 H_—sz.]

2a 2

t3i

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*-4dac=1*-4x2x1=1-8=-7

Therefore, the required solutions are
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b+D 14T 127 [Fi=i]

2a 2x2 4 L

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

Answer

The given quadratic equation is 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

—
-
]

“htAD 344227 34303 —3+3430 r .
= = \f—l—r]

2a 2(1) 2 2 -

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~ .
—F}+-.."I}_—I+q'r—_?_—l*ﬁ.r _s.n"'—_l—!':l

2a 2:-:{ I) 2 -

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

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

“h+D 31T 320 V=]

2a 21 2 -

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?-4x1x2=1-8=-7

Therefore, the required solutions are

—b+D _ —(-1)EV=-T 157 (V=i]

2a 2] 2 -

Solve the equation 2x*+x++2=0

Answer

The given quadratic equation is '\-'IE.T: +x+ ~,-'T =10

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

a=\2,b=1andc=.2

Therefore, the discriminant of the given equation is
D=b2-dac=12- 4xy2x2 =1-8=-7
Therefore, the required solutions are

= " : _
—Fr+~.."ﬁ_—|+~,—'." —1 ﬁ.r \}(_—sz,]

2a 2x+2 - 2.2 L
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Solve the equation 33 —/2x+3J/3 =0
Answer

The given quadratic equation is v3x* —+2x+3J3 =0
On comparing the given equation with ax*> + bx + ¢ = 0, we obtain

a=+3,b=-2,andc =33

Therefore, the discriminant of the given equation is

D = b7 - 4ac = (V2 ~4(V3)(3V3)=2-36=-34

Therefore, the required solutions are

badD _(V2)EV3 (s =]

2a 2x \.E 23

Solve the equation X 4 x4+ ﬁ =0

Answer

N 1
The given quadratic equation is ¥~ + % + E =1

This equation can also be written as 23 #2x +1=0

On comparing this equation with ax*> + bx + ¢ = 0, we obtain
a=ﬁ,b=ﬁ,andc:1
- Discriminant (D)=b" —4ac= [-uE] —4><(\"I'E)X1 =2-442

Therefore, the required solutions are
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~b:D 242442 V2 2(1-242)

2a 2342 242

V22 (Va2

22 V=]

—Ii( Lﬁ—l]i

(]

) .T
Solve the equation x™ + EH =0

Answer

) -r
The given quadratic equation is ¥~ +E+I =0

This equation can also be written as ".E.T:: +.1'+~.E= 0

On comparing this equation with ax*> + bx + ¢ = 0, we obtain
a=ﬁ,b=1,andc=ﬁ

~. Discriminant (D) =5" —dac =1" —4x2 %2 =1-8=-7
Therefore, the required solutions are

—b+JD 147 -1247i =]

2 22 22 L
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NCERT Miscellaneous Solutions

Question 1:

Evaluate: [.r"“+[l_] ]
I

Answer
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(]

= _—|+;—I::|a
=[-1-i]
=(-1) [1+]

=_[1"+;’*+3~1-

il +1']:|

= —[]+;"‘+3r‘+3;‘3]

=—[1-i+3i-3]
=—[-2+2i]

=2-2

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

Re (z;z;) = Rez;Re z; - Im z; Im 2z,

Answer
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Letz, =x,
sz = (i ) (x, +ivs )
= (x, +iv, )+ (%, + )

. . 2
XX, HIXV, iV, Hiv Y,

+iy, and z, = x, + iy,

= XX HIX Y, VX =V,

= ['r X, = Vs ) Hi(x s+ ;)

= XX, = ¥,V
Rez Rez, -

Re(z,2
Re{ }

Hence, proved.

Imz Imz,

Question 3:
(1 2 “*”f 3-4i

Reduce L - — | to the standard form.
[—4i 1+i)\ 5+i

Answer
[ | —]4;' 1 f—;][ 35:1;‘] ) [( l(: i::{(ll;;j}}[iﬁ}
DRy R

| 3+4i+27i-3610 | 33+310
2545i—15i-3i" | 28-10i

3343100
2(14-5i)

_(33+31) [I4+5;}
“2(14-5i) (14+5)

462+ 1657 + 4340 +155i° 307+ 599
2/ (14) (i)’ 2(196-25°)
3074399 3074599 307 5399
+
2(221) 442 42 440

This 158 the required standard form.

On multiplying numerator and denominator by (I4 | :':u')
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Question 4:

a—ib :oat+hb’
rove that x* Ty | =— =
e—id P } ¢t +d”

If x -

Answer

=

—id

'L

I‘v—

l:"}

a—ib c+id .
=\/ x [Hn multiplying numerator and deno min ator by {::+|d]]

—id c+id
B '(zu:+hd]+i[ud—hc}
o { U: + d:
1_1{‘_\._'.1?.]: _ (ac+bd!+i[f1d— be)
¢ +d
.. ac+hbd)+i(ad—b
:*N_—}’_—EIN}":(qc-i- l!+1{f1 ¢)
¢ +d
On comparing real and imaginary parts, we obtain
. o oacal ad _ ke
xioyt = 2erbd gy o admbe (1)
¢ +d° ¢ +d”
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(x3+y?)::(xj—y3]2+4x3y3
ac+bd ) (ad-beY ;
_[c: ey +[c:+d: ] [Uhmg {1)]
_ a‘c”+b’d” +2achd +a°d” +b ¢’ —2adbe
(cz+d3]z

_a'c+b'd +a'd’ + b’
(:c:+d:}?

a:(c: +d:}+h3(c:+d1}
R (c:+d:):
_(c:+d:)(a:+b3)

(cz -I—d?)l
=a: +b’

¢ +d’
Hence, proved.

Question 5:
Convert the following in the polar form:

(i) 1+?r: (i) ]+3::
[2—;’} 1-2i
Answer
(i) Here, z= HT{,
(2-i)
147§ 1+ 7Ti 14+7i

(2-i) 4+i'—4i 4-1-4i

_ 1470 3+4i 3+4i+21i+280°

S 3-4i 3+4i 3 44
C3+4i+21i-28  -25+25i
344 25
=—1+i

Letrcos6=-1andrsinf6 =1
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On squaring and adding, we obtain

r’(cos’6 +sin?0)=1+1

= r* (cos® 6 + sin? @) = 2

>rr=2 [cos® B + sin? 6 = 1]
=r=42 [Conventionally, r = 0]

cN2cosf=—1and V2sin@ =1

. 1
7 and 5111H:E
Sd=n j: JI [A:i & lies in 1l L]Lmdrunr.]

wZ=rcosf@+irsinf

== cosf =

= ll" i |
= im < . 3m o m . 3m
=+2c0s—+i42s5in—= x.-'2| cns—+r3|n—J
4 4 \ 4 4

This is the required polar form.

1+ 34

(ii) Here, =z =
1 —2i

=1+3:'x|+2f'
1-2i 1+2¢
_1+2i+3i-6
144
_=5+5i
=5 =

Letrcos6=-1andrsinf6 =1

1+

On squaring and adding, we obtain

r’(cos’6 +sin?0)=1+1

=r* (cos®? 0 + sin?9) = 2

>rr=2 [cos? 6 + sin? 0 = 1]
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=r=+2

J2cosf=—1and J2sind =1

) ]
and siné = —

jcosﬂzﬁ 5
8= rT_-on
4 4

wZ=rcosf@+irsinf

[Conventionally, » > 0]

[AS & lies in 1l quadrunr.]

= II-’ i |
— e ¥ | A am = am L. im
=+2cos—+iy2sin—= a.-'2| cns—+r3|n—J
4 4 L 4 4

This is the required polar form.

-
4.'r1_—1ﬂ:[’]

2

Solve the equation 3x°

Answer

The given quadratic equation is 3x°

This equation can also be written as 9x~

-
4:(1_—10:?]

¥

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

—bl'...'"ﬁ —{—]2}+ =376 12%£.576: —
= = I=
2a 2x9 18 |: f:l
12+24i 6(2+4i) 2+4¢ 2. 4.
iy
18 B 3 I

Solve the equation x* =2x+==10

2 |

Answer
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The given quadratic equation is x* =2x+==10

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

—I}L»’E_—{—J}iﬁ'—_ﬂ_étlldﬁi F\."—_I—r']
2a 2x2 4 L
2442 J2

= — =% i

) 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)>-4x27x1=100-108 = -8
Therefore, the required solutions are
—b+D  —(-10)£J-8 10+2y2i (V=i]
2a 2x27 54
_S:N2i_ s 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
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a=21,b=-28,andc =10
Therefore, the discriminant of the given equation is
D =b%-4ac=(-28)>-4x 21 x 10 = 784 - 840 = -56

Therefore, the required solutions are

D —(-28)+J=56 28+ 561

2a 2% 21 42
_28:2J14i_28 214 2 4
42 42 42 3721
Question 10:
If z,=2-1, z, =1+1,find L?’H
2, — &, +1
Answer
7z, =2-1, 7, =1+i
z,+z:+l|_{2—|]+(l+1}+1|
z,—z:+l| (2-i)—=(1+1i +]|
a4 |
2-2if - [2(1-)|
|2 :.<]+'|:|2":'+f}|
=i 1+i| | P=i'|
2[|+|} .
BT [*=-1]
_2{I+|}
2
=[1+i]=vF+1P =42
z, +z,+1

is /2.

Thus. the value of

z, -z, +1

Question 11:
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Ifa+ib:[x%,provethata2+b2= (x"+|]|1
Answer I [2:{ N I}_
aiib:{}{_,'-]}

2x° +1

XTI+ 2x

C2xT 4]

CxT-1+i2x

o 2xT 4

-1 . 2x
— " -|—|| n
2 +1 L 2x7 +1

On comparing real and imaginary parts, we obtain

S 2x
and b=—=
2% +1 2x°+1

f L2 \I: ) 2
atebi=| ! ]+[ . ]
2x°+1 2x° +1

B -2k Ayt
(2x+1)’
V14257

(2x* +1)

-{x:+l]:

sLa+h =
{3:-‘.‘+IJ_

Hence, proved.

Question 12:

Let z, =2-1, z,=-2+1. Find
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Class XI
I/ ™y

. A2 T ]

() Re| 22|, (i) Im[—_]
g ZZ

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

(i) z,z, =(2-i)(-2+1)=—4+2i+2i-1" =4 +4i—(-1)=-3+4i

Z, =2+

N 2|:‘r-_\ _3+4i

z, 2+1

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

7z, (2+i)(2-0) 2+ 1 24

=2+11i —_2 ui
3 5

On comparing real parts, we obtain

-2

{ Y
z 7.
Re| —
Vg )

| =

I _
W 2z (2-i)(2+i) (2 +(1)

On comparing imaginary parts, we obtain

]
Im(—_]= 0
2,7,

142§

Find the modulus and argument of the complex number =3
-

Answer

2i
, then
1 -3

Let ==

By OP Gupta [+91-9650 350 480]
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14+2i 143 1+3i+2i+6i° 1+5i+6(-1)
:: }( — 5 - 3
1-3i 143i 1" +3° 1+9
=3+3 -5 5 -1 |1
= = +—=—4+—

= — = I
10 10 10 2 2
Letz=rcosf+irsingd

[od | —

} -1 .
lLe. reosé = - and rsiné =

On squaring and adding, we obtain

i coy (1Y (1Y
r'{ms'ﬁ‘+5in'5‘}=[ ’JJ +("J
I
= =—t—=—
44 2
| } .
=r= 5 [Conventionally, r > 0]

] =1 | |
..ﬁﬂﬂﬁ{'}—E and ﬁSIﬂf}—E

= cosf :_—I and simE:':L
V2 J2
S =m- j = J; [f‘&s & lies in the 11 quudmnl]

] in
Therefore, the modulus and argument of the given complex number are E and ?

respectively.

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

Answer

Let z=(x—iv)(3+5i)

z=3x+5xi=3pi 5w’ =3x+5xi-3yi+ 5y = (3x+35))+i(5x=3y)

ST =(3x4+5y)=i(5x=3y)

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

Equating real and imaginary parts, we obtain

Ix+5y=-6 e (1)

5x-3y=24 .. (i1)

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)+5y=-6
= 5y=—6-9=-15
= y=-3

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

1+i 1-i
Find the modulus of R .

1—i 1+i
Answer

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

-

P21+ 2
1" +1°
Ay
2
B L Ll Y VN
=i 1+i

Page 30 of 34 By OP Gupta [+91-9650 350 480]


OP GUPTA
Typewriter
By OP Gupta [+91-9650 350 480]


Class XI Chapter 5 — Complex Numbers and Quadratic Equations Maths

If (x + iy)®> = u + iv, then show that £*1=4(.‘{': —J?:}.
X 7
Answer !

(x+iv) =u+iv

= x +{.{]-‘}J +3-x-iv(x+iv)=u+iv

=X+ 43y 3 s+ iv

=X =iy + 3 vi-3x =usiv

= (x* =3 _}+ i(3x7y =y } =y +iv

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

1 - 2z 2 K
oV o x —3xy 3xTy-—y
+ .

=t
x oy X y
_ v(x n‘} | J.'{.:-.r‘ v )
X ¥
=x" =3y +3x" - )"
= 4x° —4}»‘3
=4{IT:‘ _.le)
R 4(x° —f]
x oy

Hence, proved.

— (L

B
1—ap|

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,
wM.:':z +y3 =]

=x +y =1 . (1)
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B-al| [(x+iy)-(a+ib)
1-ap| [1-(a—ib)(x +iy)

(x—a)+i(y-b) |
1 —(ax +aiy—ibx + b}']|

B (x—a)+i(y-b) |
(1-ax—by)+i(bx—ay)|

~ |[x—u)+i{}-'—h}| |:__
(1—ax—by)+i(bx—ay)|

e
J{I—ux ~by)* +(bx—ay)’

JX+a’ —2ax+y’ +b’ —2by

J1+a7x% +by? = 2ax + 2abxy — 2by + b*x* +a’y® — 2abxy

B \/(x3+}-3)+u1+h3—2ax—2h}'
B JI +al(x'1 + }'1}+ bl(}'l + HJ)—EH}{—Qh}'

Jl+a* +b* —2ax - 2by :
:\/I+ﬂ:+h3—2m—”h~. [Using (1)
=1

.‘B—u

|-ap

Question 18:

Find the number of non-zero integral solutions of the equation |l —i| =2,

Answer
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- =2
= (17 1}"J =2"
= (v2) =2
=27 =2
X
= —=xX
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.

If (@ +ib) (c + id) (e + if) (g + ih) = A + iB, then show that
(@ + b?) (¢ + d*) (e* + P) (g* + h?) = A> + B>
Answer

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

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

= {c:+r’h}|x (c+id)|x|(e+if) xl(g+r}'}}| =|A+iB| [|:,::|= 5|z ]

= @' +b P+ d < o' + g Al =NAT B

On squaring both sides, we obtain
(@ + b?) (¢ + d®) (e + ) (g° + h*) = A*> + B?

Hence, proved.

fl — | =1, then find the least positive integral value of m.
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Class XI

(1+i )"
=1

V=i )
1+ )"

B —— = ]

M+
_> I..x [
VI=i 144

I
|

{I+f}”

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).

Compiled By ; OP Gupta [+91-9650 350 480 | +91-9718 240 480]

Page 34 of 34


OP GUPTA
Typewriter
Compiled By : OP Gupta [+91-9650 350 480 | +91-9718 240 480]


