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Miscellaneous Exercise

(7]

1. Evaluate:

Solution:

_ (i*) -i
{ﬂﬂi [ =1]
::—l+:_><::] [ =-1]
=:—I+;—;:|=
=[-1-1]
=(-1) )

:—{l:+f;+3~LI[L+0]
= —[] i +3;‘+3;‘3]
=—[1-i+3i-3]

=—[-2+2i]

=2-2i

2. For any two complex numbers z; and z;, prove that
Re (z1z2)=Re z1Re zz—-Imz1 Im 2,
Solution:
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Lets's assume 2, = x, + iy, and z, = x, + iy, as two complex numbers

Product of these complex mumbers, z1z2

2,2, = (2 v ) (X, iy, )
=x (0, + vy ) + v, (3, + iy )
=xX, iV, 0, + f?j-', s
= XX, IV, VX — Vs [:’3 =— I]
=(xx, =y ) Hi(xy, +3,x,)

Now,

Re{ L) =xx, =y,
— Re(z,z,)=Rez, Rez, ~Imz Imz,

Hence, proved.

2 \”f“3—4;'
L|—4f l+i )\ 5+i

3. Reduce ] to the standard form

Solution:
[ 12 ][3_4;]= (1+)=2(1-4i) [3 44}
I—-4i 1+i/\ 5+i (1=4i)(1+7) S+i
_{ | +i—2+8i }{B—ﬂ_[—lm:]r 4!}
| +i—4i—4i" || 5+i 5-3i || 5+i

| =34+ 4i 42703617 _ 3343l _ 3
254+ 5i—15i 3" 28—-10i 2

3+3
14— Sr}

(33+31) [I4+5;}
“2(14-5i) (141 5i)
_ 462+165i+434i +155° _ 307+599i

"On multiplying numerator and denominator by (I4 | :':u']_

u[(m} iy | 2(196-257)
30T +3997  307+599 307 . 300y
2(221) 42 442 442

Hence, this is the required standard form.

4. If x—iy=

a-ib prove that(x-' _|_}.'_>}-" _a +b: _
c—id i d
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Solution:

Griven,

a—ib
Ve-id
. \/ﬁ

X—Iv=

i

c—id c+id

(ac+bd)+i(ad —bc)
B

¢ +d
ST\'—W]J _(ac+bd)+i(ad—be)
. £:+d:
C v iy (ac+ I:rd:!+ i{:ad—bc}
’ ’ ¢ +d-

On comparing real and imaginary parts, we get
ad — bc

=5 (1)
¢ +d°

., ac+hd

4 3 % 2 Ly
¢ +d-

(¢ 437 = (6 oy') sy

[Using {1}]

FﬁhW:[M—mT
+

e’ +d* ) Lt +d’
_a‘¢” +b°d” +2achd +a°d” + b e’ —2adbe
) (¢ +d*)
~a‘c’+bd* +a’d* + b’
T (e

a’ (c: +d:)+b:(c:+d:]
B (c? +d:):
B (c: + d:)(a: +b7)
(¢ +d?)1
_a+b’
¢ +d°
- Hence Proved

5. Convert the following in the polar form:
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[f;‘.in multiplying numerator and deno min ator by {c+id]:|
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1+?:‘1 143
O (i) 12
Solution:
(i) Here, :=]+—?{,
2—-i)
1+7i 147 147

(2-i) 4+i'-4i 4-1-di
_ 1470 3+4i 3+4i+21i+280°

3-4i 3+4i 34 and denominator]
C3+4i+21i-28  -25+25i
34425
=—1+i

letrcos8=-1and rsing=1
On squaring and adding, we get
 (cos® B+sin8) =1+ 1
 (cos” 6 +sin @) =2

7=2 [cos® 8 + sin® 8 = 1]
F=+2 [Conventionally, r = 0]

So,

J2cos@=-1and J2sin@ =1

=>cosf = \_E and siné‘:%

Sl =n- E = 3% [As- & lies in 11 quadranl]

Expressingas, z=rcos 6+ /rsin g

in N S m .. 3m
=¢Ecns—+:«f§sm—=«.-Z(cns—ﬂsm—]
4 4 4 4

Therefore, this is the required polar form.

[Multiplyving by its conjugate in the numerator
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1+3i
1-2i
1+3i 1+2i
= o
1-2i 1+2i
C1+2i43i-6
O 1+4
_ =5+5i
WNow, 3
letrcos8=—-1and rsin8=1
On squaring and adding, we get
#(cos®B+sin?8)=1+1
r? (cos® B+ sin® B) = 2
F=2 [cos® 8+ sin® 6= 1]
=r= \E [(.‘mwentiﬂnally. r }ﬂ]
cJ2cosf=—1and V2sinf =1

(i) Let, z=

14

cost! =—= and siné = —=
V2 V2
ce= :r|:—§=3?ﬁ [As- ¢ lies in [l quadranl]

Expressingas, z=rcos 8+ /rsin g
in . 3m n . 3n
z=ﬁcns%+:ﬁsmT=«E[cm?+r5|n?]

Therefore, this is the required polar form.

Solve each of the equation in Exercises 6 to 9.
6.3x>—4x +20/3=0
Solution:

Given quadratic equation, 3x?> —4x + 20/3 =0

It can be re-written as: 9x? — 12x + 20 =0

On comparing it with ax? + bx + ¢ = 0, we get
a=9,b=-12,andc =20

So, the discriminant of the given equation will be
D=Db%-4ac=(-12)>-4x9x 20 =144 - 720 = 576
Hence, the required solutions are

o ~b+D _ —(-12)+4-576 _12+/576i

2a 2x0 18
124240 6(2+4i) 244 2.4,
T 18 18 3 373
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7. -2x+32=0
Solution:

NCERT Solutions Class 11 Mathematics
Chapter 5: Complex Numbers and Quadratic Equations

Given quadratic equation, x* —2x +3/2=0
It can be re-written as 2x* —4x +3=0
On comparing it with ax? + bx + ¢ = 0, we get

a=2,b=-4,andc=3

So, the discriminant of the given equation will be

D=b?>-4ac=(4)>-4x2x3=16-24=-8
Hence, the required solutions are
X_—ﬁ}i«jﬁ_—{—-i}i\f{—_ﬂ_ﬂtllﬁi =
2a 2x2 4 -
E:xl"E!' 2
= =1z i
2

A

8.27x*-10x+1=0
Solution:

Given quadratic equation, 27x2 — 10x + 1 =0
On comparing it with ax? + bx + ¢ = 0, we get

a=27,b=-10,andc=1

So, the discriminant of the given equation will be
D =b?—4ac =(-10)> -4 x 27 x 1 = 100 — 108 = -8

Hence, the required solutions are

_ -b+JD _—(-10)£V=8 1022/
2a 2x27 54
5420 _ 5 V2
27 27 27
9.21x*-28x+10=0
Solution:

Given quadratic equation, 21x> —28x + 10 =0
On comparing it with ax? + bx + ¢ = 0, we have

a=21,b=-28 andc=10

So, the discriminant of the given equation will be
D =b?-4ac=(-28)>—4 x 21 x 10 = 784 — 840 = -56

Hence, the required solutions are

(o bEVD _ ~(-28)=-56 _ 28+561
2a 2% 21 42
_28+2V14i_28 2Vi4 2 Vi4
42 42 42 3 21
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10.

Solution:

Given,z1=2—-i,22=1+i
So,

2 L+ _[2(1+4)

=i 1+i] [P=i|
2(1+1) 2
1+1 ['r __1]

2(1+17
7

il

—[1+il=P +12 =2

Hence, the value of

11.

T+, +1

il |

z,—z, +1

'{_1-+s}1

Ifa+ib= gl L prove that a* + b = [211 +l)_ .

Solution:

Given,

i

Comparing the real and imaginary parts, we have

a=— and b=

)
2% +1
X Hi 4 2x
C2xT+]
CxT-1+i2x

2% +1

x -1 . 2x ]
= . +1 -
2x° +1 LE}-;'H

x =1 2x

2x° +1 2x% +1
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Ifzz=2-1,z2=1+1, find ‘—
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i)

P X =1 : [ 2x ]
sa +b = . + —
27 +1 2% +1

_x" +1-2x" +4x°
(2x+1)’
_x4+1+2?{:

(2x* +1)’

-

{x3+l}
(2x7 +1)

Hence proved. i
{x: +I]_

(2 +1)

a+b’ =

12. Letzy=2—-i,22=-2 +1i. Find

Re[ z'_z*’ ] Im[]—__]
M " i 1

Solution:
Given,

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

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

CZZ,  —3+4i

"z, 2+i

On multiplying numerator and denominator by (2 - 1), we get

zz, (-3+4)(2-i) —6+43i+8i—4i" -6+11i-4(-1)

zZ  (2+i)(2-i) 2+ 22 +12
2410 -2 11,
= =—+—i
5 5

Compan'ng_ﬂle real parts, we have

R(T]_E
Z 5
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I T

W2z " (2-i)(2+1) (2y+(1) 3

On comparing the imaginary part, we get
]
|TTI[—_J =0
Z,Z,

13. Find the modulus and argument of the complex number ' 2i

Solution: 1-3i
5
Letz= 1+d . then
1 —3i
J_ 1420 1430 14+3i42i4607 1+5i +6(~1)
T 130 1430 I* +3° 1+9

—5+5 =5 5 -1 1.
=—t—=—+F—1

10) mw m 2 2

Letz =rcosd +irsing

So,

reosd = o and rsinf =

P | —

On squaring and adding, we get

T

twona-( 2] {2)

ool ]
4 4 2 [Conventionally, » > 0]
I
rF= ﬁ
MNow,
: Cmﬁ'—_l and ! sinﬁ'—]
2 2 NG 2
-1 . 1
= cosH =—— and sinfl = —
V2 V2
n 3 .
L =m- I = T [.f-"n‘. 7 lies in the 11 quadmnl]

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

Solution:

Let’s assume z = (X — iy) (3 + 5i)
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z=3x+5xi=3pi—5yi’ =3x+5xi-3yi+5y=(3x+5y)+i(5x-3y)
ST =(3x435y)—i(5x-3y)

Also given, 7 = —6—-24i

And,

(3x + 5y) —i(5x — 3y) = -6 -24i

On equating real and imaginary parts, we have
3X+5y=-6...... (1)

5x—3y=24 ...... (i)

Performing (i) x 3 + (ii) x 5, we get

(9x + 15y) + (25x — 15y) = -18 + 120

34x =102

x=102/34 =3

Putting the value of x in equation (i), we get
3(3) +5y=-6

S5y=-6-9=-15

y=-3

Therefore, the values of x and y are 3 and —3 respectively.

15. Find the modulus of 1+7 1-i

Solution: 1—i 1+i

> 4

l+i 1-i  (1+i) —(1-i)
=i 1+i  (1=i)(1+i)

421 42

1" +1°
Y
2
147 1—i -
=2 =42 =2
=i 1+i
I W _4 3 2
16. If (x + iy)* = u + iv, then show that ¥‘;— (-‘f =)
Solution:
Given,

(x+iv) =u+iv

o +(iv) +3 -.r-{1-‘[.1’+ iv)=u+iv

APy 3 v+ 307 = u v
i

X =i 3 yi-3x0" =u+iv

https://byjus.com


https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

BYJU'S NCERT Solutions Class 11 Mathematics
m Chapter 5: Complex Numbers and Quadratic Equations

The Learning App

On equating real and imaginary parts, we get
w=x =30, v=3xy—
w v o ox =3x7 3xfy—y
= - — =

x oy x v

=x" =3y 43 ="
=4y - 4_1::
= 4[.?2 — .1:3}

u v ) 2
S—t—=dx -y
Xy ( ’ ]
Hence proved.
p-u
17. If 0. and B are different complex numbers with || = 1, then find I—ap

Solution:

leta=a+bhandP=x+1iy
Given, [p] 1

So, \In'x: +}-': =]

=x +y =1 (1)

|ﬂ—¢1 |_| (x+iy)—(a+ib) |

-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(hx—ﬂ}'”

~ |[x-u}+i{}-'-h-}| [

(1—ax—by)+i(bx—ay)|

[T
J{I—ux ~by)” +(bx —ay)

Jxi+at—2ax+y’ +b’ - 2by

Py

JI +a’x’ 4+ b’y? = 2ax + 2abxy - 2by + b’x* + a’y’ = 2abxy
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