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MISCELLANEOUS EXERCIS

1.

Evaluate: [;‘”‘ + [l] ]
I

Solution:

. —_I+:_.::|’.
=[-1-i] ‘
() [14]

=—[1" +i +3-1 -:'[I+:'}:|

=—[1+r"t +3;‘+3;‘3]
=—[1-i+3i-3]

=—[-2+2i]
=2-2

2. For any two complex numbersz, and z,, prove that

Re (z.z,)=Rez;Re z,—Im z, Im z,

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
212, = l:x| +j.V| Hx: _"I.a'!_‘-}

=% (o, +ivy )+ iy (3, + iy )

. . 3
= XX, XV, X VY,

XX, + X,y + V%, — V0, [:’3 =— I]
=(xx, =y ) +i(xy, +yx,)

Now,
Re(212,) = 5%, - -

= Re(z,z,)=Rez,Rez, —~Imz Imz,

Hence, proved.

3. Reduce to the standard form.

( ‘*(3 4
|—4: 1+ :J S5+7

Solution:

[ 2 ][3—4;]: (1+i)-2(1-4i) [3_4,}
I—4i 1+i)\ S+i (1—4i)(1+7) | 5+i

| THi=2480 || 3= | | =149 || 3-4i
| +i—4i—4i° || 5+i 5-3i || 5+i

_[—3+4i+1?‘f—3ﬁ:‘3}_33+.‘H:‘_ 334310

25+5i—15i -3 | 28-10i 2(14-5i)

_{33—3I:} (14+5i)
2(14-5i) [I4+5.r}
462 + 1651 + 434 + 15517 307+ 3599
2y -5 | 2(196-257)
J0OT 45997 307+599% 307 N 509
2(221) 442 442 a0

Hence, this is the required standard form.

"On multiplying numerator and denominator by [I%l | :'u'}_
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Ifx— iy= (2210
c—1d
Solution:
Given,
iy = ||a—ib
‘ Ve-id
B 'a—ibxc+id
dc—m'c+m

prove that{f + }F) =

"(m:+hd]+i[ad—hc}
Rl

u1+d2

NCERT Solutions for Class 11 Maths Chapter 5 —
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2 _aj +b*
¢:+d:

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

. (ac+bd)+i{ad—bc)

So,
x—Iv] = —
{ } co+d”

(ac+bd)+i(ad—be)

-y =2ixy =

¢ +df

On comparing real and imaginary parts, we get

. ad b
.\"—}"=M:—hij‘ —1};}-‘=‘lij—h{: (1)
¢ +d” o +d

(45 = () oy

_[uc+th*{ad—buT
¢’ +d° ¢’ +d°

[Using (1)]

_a’c’+b'd” +2acbd+a’d’ +b’c’ —2adbe

(c:+d2]z

_ a‘c’ +b’d* +a’d’ +b'c’
[cl ++:l‘?)3

al(c: +d:)+h3(c3 +d7)
) (c2+d:):
_(£:+d:)(a:+b:)
B [-:EHIE)1
_a+b’

¢’ +d°
- Hence Proved
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5. Convert the following into the polar form:

I+7i 143

o 27y 1-2i

Solution:
() Here, z = ]+T£1
2-i)
1+7i  1+7i 1+ 7

(27 4+i'-4i 4-1-4
_ 1470 3+4i 3+4i+21i+28/

3-4i 3+4i 3+ 4 and denominator]
3+4i421i-28 -25+25i
34425
=—l+i

Letrcos 8=—1and rsin 8 =1
On squaring and adding, we get

r (cos® B+sin8)=1+1
(

r* (cos® B +sin 6) =2

F=2 [cos® 6 + sin® & = 1]
r=x2 [Conventionally, r > 0]

So,

J2cos@=—1and J2sind =1

= cosfl = J,E and Sin{:’:%

.'.E:I—E:% [A:'r ¢ lies in |l L]Lmdranl]

Expressingas, Zz=rcos 8+ irsin g
in N S im .. 3m
=2 cos = +iy2sin == wZ(cns—Hsm—]
4 4 4 4

Therefore, this is the required polar form.

Complex Numbers and Quadratic Equations

[Multiplying by its conjugate in the numerator
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1+3i
1-2i
1+3i 1+2i
= o
1-2i 1+2i
_1+2i43i-6
1+4
_ =5+5i

(i) Let, z=

WNow,

=14

NCERT Solutions for Class 11 Maths Chapter 5 —
Complex Numbers and Quadratic Equations

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=v2

cosﬁzﬁ and sind =
.'.H=II:—E=3—T[
4 4

[Conventionally, r = 0]
s A2cosf=—1and V2sind =1

I
E

[As- £ liesin 1l g Lmdranl]

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 equations in Exercises 6 to 9.

6.3x2—4x +20/3=0

Solution:

Given the quadratic equation, 3x2—4x + 20/3 =0

It can be re-written as: 9x2 — 12x + 20=0

On comparing it with axz + bx + ¢ = 0, we get

a=9,b=-12,andc=20

So, the discriminant of the given equation will be

D=b?—4ac=(-12)—4 x 9 x 20 = 144 — 720 = 576

Hence, the required solutions are

https://byjus.com
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o ~b+D _—(-12)£-576 124576

2a 2x9 18
124240 6(2+4i) 244 2.4,
18 18 3 373

7.x2-2x+3/2=0

Solution:

Given the quadratic equation, x2—2x + 3/2=0

It can be re-written as 2x2—4x +3=0

On comparing it with axz + 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

e —b+JD _—(-4)xV-8 4422

2a 2x2 4
_2£V2i_ V2
= > = _Tj

8.27x*—10x+1=0

Solution:

Given the quadratic equation, 27x2—10x +1=0
On comparing it with axz + bx + ¢ = 0, we get
a=27,b=-10,andc=1

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

Hence, the required solutions are

https://byjus.com
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_ b+JD _~(-10)£V-8 1022425

X

2a 227 54
_5:\2i_5 V2
S 27 271727

9.21x*-28x+10=0

Solution:

Given the quadratic equation, 21x2—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)2—4 x 21 x 10 = 784 — 840 = -56

Hence, the required solutions are

<= —b+vD _—(-28)£V-56 28+/56i

2a 221 42
_2842V14i_28 2142 14,
a 42 42 42 321

10.Ifz,=2—-1i,z,=1+1, find

z, + 2, +1

z =z, +1

Solution:

Given,z,=2—-i,z,=1+i

https://byjus.com
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So,
;|+;:+]|_|[2—f}+{l+f)+l|
-z, +1| |(2-i)=(1+i)+1]

4]

221 [2(1-4)

2 L+il_[2(1+)

. T g2 a2
1-i 1+:| |1—:

ia I
C2(1+4)
2
—l+id=\EF+1F =2
Hence, the value of ‘i’;j’:: is \E
s T &y

11.

'{_1-+;'}1

- (2 +1)

.
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fa+ib= " 3 . prove that a + b° = [le+l)'~

Solution:
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Given, .

(x+i)

2x° +1

X+ +2xi
2x* 41

X' —1+i2x

a+ib=

2x” +1
x*-1 [ 2x ]
= - +| S
2x° +1 2% +1
Comparing the real and imaginary parts_ we have

ol and b= 2x

2x7 +1 2x7 +1
1

- x* =1 : [ 2x ]
sa +b = . + —
27 +1 2% +1

B A 1-2x 4
(2x+1)’

B xtl142x°

(2x* +1)’

(x> +1)

(2x7 +1)

Hence proved. i
{x: +I]_

i

a+b’ =

12. Letz,=2—-1i,z,=-2 +1i. Find

Ra[ z'_z*’ ] lm[L_]
ORI () I

Solution:
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Given,
z =2-1, 2, ==2+1i

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

|z 2 +i
On multiplyving mumerator and denominator by (2 - 7). we get

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

z,  (2+i)(2-1) 2+ 27 4+ 1

_ 241l _ -2 11,
5 5

Comparing the real parts_ we have

R[_]_ﬂ
Z 5

1 1 1 1

W2z e @) s
On comparing the imaginary part, we get

(i)

13. Find the modulus and argument of the complex number.
1+2i
1—3i

Solution:

https://byjus.com
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142

Letz = , then
1 -3¢
__l+2fx1+35_l+3f'+23'+653_1+5r‘+6(—])
T o1=3i 1430 I’ +3 1+9
—5+5 -5 5 -1 1.
= =—t—=—+—

0 10 10 2 2
Letz =rcosd +irsing
So, _

rms&:T and rsinf =

ok | =

On squaring and adding, we get

T

r* (cos’ E‘+sin33)=[—21]-- +[F|JT

r: = l + l = %
4 4 2 [Conventionally, » > 0]
I

F= ﬁ

Now

-1 1 ]
—cosfl=— and —=sinf?=—
J2 2 NE) 2

-1 ) ]
= o8 =— and sinfl = —
V2 J2
== [As @ lies in the Il quadrant]

L =m— i
4

s
4
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)

s=3x4+5xi—3pi—5yi’ =3x+5xi-3yi+5y= (3x+5y)+i(5x=3y)

LT =(3x+5y)-i(5x-3y)

Also given, 7 =—6-24i
And,
(3x + 5y) —i(5x — 3y) = -6 -24i

On equating real and imaginary parts, we have

https://byjus.com
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5X —3y=24 ...... (ii)
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

Sy=-6-9=-15

y=-3

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

15. Find the modulus of

1+i 1-=i
1—i 1+i
Solution:

A

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

P42 420
I +1°
Yoy
2

1+i 1-i

1—i 1+i

=[2i| =27 =2

16. If (x + iy)* = u + iv, then show that

0woowv

I+;:4(x" —_]r‘)

Solution:
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Given,

(x+iv) =u+iv

X+ (i) +3-x-p(x+iv)=u+iv

2 HEY 3+ 307 = u v

X =i 3 pi =30y =u+iv

(f ~3x° }+ :'(szy ~y' } =u+iv

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

w v x —3n’ . 3y —

x .-..'.I x .}I
~ .r{xl —33:3] X }'{311 - }'2)
X v
=x" =3y 437 -y
=4x* - 43:3

= 4{):‘: - .1»'3)

BV _ 22
__1_+}| 4(.1 _]]
Hence proved.

NCERT Solutions for Class 11 Maths Chapter 5 —
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17. If o and B are different complex numbers with |B| = 1, then find

p-a
1—afs

Solution:
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leta=a+bhandP=x+1y
Given, |p| =1

So=m=l

= x4y =1 e (1)

[B=a|_[(x+iv)(a+ib)|

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

1= (ax -+ aiy - ibx + by))|
(x-a)+i(y-b) |

(1—ax —h}-‘}+j(h:~:—a}')|

_ |[x—a]+i{}-'—b}| [
|{I—a:~;—b}-'}+]'(bx—a}']|

_J(x-a) +(y-b)
J{I—ux —by)’ +(bx—ay)

sz +a’ =2ax+ v  +b’ = 2by

=

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

B \/(:c3 +f)+uI +b* — 2ax - 2by
B V'rl +:;11(.‘-:J I+ 3"‘]+ bi(}'z + xz}—zux—ih}'

\j(x: +y?)+a® + b7 —2ax - 2by
B JI +a*(x*+y*)+b (¥ +x7) - 2ax - 2by

B J1+a® +b* —2ax — 2by
J1+a® +b’ —2ax - 2by
=1

| B-a
ll-ap

[U sing [I]]

18. Find the number of non-zero integral solutions of the equation |1 — i< = 2~

Solution:
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Therefore, 0 is the only integral solution of the given equation.
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Hence, the number of non-zero integral solutions of the given equation is 0.

19. If (a + ib) (c + id) (e + if) (g + ih) = A + iB, then show that

(az + bz) (Cz + dz) (ez + fz) (gz + hz) — Az + Bz

Solution:

Hence.m = 4k, where k is some integer.

Given,

(a+ib)(c+id)(e+if )(g+ih)=A+iB
Na+ib)(c+id)(e+if)(g+ih) = |A+iB|
= |{a+r’.ﬁ}| (e + :'.:J"}| x|(e+if ) x|(g+r'!}}|= |A +:'B| [|:|:‘

NG +0 <P +d* x & + 12 xJg* +iF =JA* + B
On squaring both sides. we get
(& + 1) (3 + o) (€2 + ) (¢ + ) = A2 + B2

Hence proved.

20. If, then find the least positive integral value of m.

(EJ .
1—i

Solution:
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Thus, the least positive integer is 1.

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