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Chapter 4: Complex Numbers and Quadratic Equations

NCERT - Class 11 - Maths

Exercise 4.1

Question 1

(5) (—%z)

Solution

Ans:

= (51) <_?3z> :—5><%><i><i

= —3i°

Question 2
i + it

Solution

Ans:

g9 19— AX2HL | 4x4ts

= ()i ()
=1xi+1x(—1i) [i4=1,z’3:—i}
=i+ (—i)

=0
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Question 3

i_39

Solution

ANsS:

1 1 ..
= Z—3 = _—Z |:'l/3 = _7/]

—1 T —1 —1 .
:TX;:?:_—]-:Z['IPZ—:Q
Question 4

3(7+147) +4(7+47)

Solution

Ans:

=3 (7 +47) + i (74 47) = 21 + 210 + 7i 4 7
=21+28 +7x (1) [ i* = —1]

= 14 + 28:

Question 5

(1—4)— (—1+ 6i)
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Solution

Ans:
= (1 —1) — (—1+16)
=1-2+1-—6¢
=2-T

Question 6
1 + 2 4+ ;2
—+1=) — 11— .
5 5 2
Solution

ANS:

—Mx@>+(@x2;$x@)i

() ()
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Question 7
1+'7 + 4+'1 4+'
37 '3 3 3 Y
Solution

ANS:

{(3)- () (59

L Tirar Lin 2
3 3 3 3

(L AT,
{3 t*"3 373 )¢

:<1—|—(4><3)—l—4>+(7—|—1—(1><3)>_

]

3 3
1+12+4 n 7T+1-3\ .
= _— _— 1
3 3
a-+1b:
_ T s
~ 3 7'3
Question 8
(1—1i)
Solution
Ans:
=
(1-i)' =
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— [1° 4+ — 2]
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@it =[a -]

—1-1-2
= (2i)°
= 44?

= —4[i* = —1]

a+1ib=—4+ 01

Question 9
1 3
—+31] .
(7+%)
Solution

ANS:

:(% - 3i)3 = (§>3 +(30)° +3 (%) (3) (% + 3z‘)

1. (1
= — + 271" + 32 §+3z

27
=i+27(—z‘)+z‘+9z‘2 [ = —i]
27
1 . . .2 7.2
:§—27z+z—|—92 [z :—1}
:(i—9)+z‘(—27+1)
27

—242
b= ———— — 2617
a-+1 o7 1
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Question 10

1\3
(_2 - gi) |
Solution

Ans:

w

:»(—2 - 1i>3 = (—1)3<2 + %)3

27

— |8 o+ 4i- =

27
22 1071'}

37

3

= — 23+<§>3+3(2) (%) <2+§

=— -8+£+2i<2+§>] [° = —i]

=1

)

examelite.com

Find the multiplicative inverse of each of the complex numbers given in the Exercises 11 to 13.

Question 11
4—37.

Solution

Ans:

Let

Then,
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and

2| =4+ (=3)° =16 +9 =25

The multiplicative inverse of

is given by
z
=z 1l=_""
2
2|
Question 12
V5 + 3i.
Solution
Ans:
Let z = /5 + 34

Then, z = /5 — 3i

|4=(¢@2+@f:5+9=14

The multiplicative inverse of the complex number v/5 + 3i is given by

o E
E

_VF—M
14
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z=4+4+3

443

4

= — 4+ —

25

25

3
25
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Question 13
—1.
Solution
Ans:

Letz = —1
Then, z =1
2* =1

The multiplicative inverse of the complex number —2

z
-1 _
=z = —
2|

ot

1

=1

Question 14

Express the following expression in the form of a + ib.

(3 + z\/ﬁ) (3 _ z\/5>

(a8~ (59

Solution

ANs:
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(3+iv5) (3-iv5)

=

(V3+v3i) - (vVB-iva)

o)

(558 (59

(9 — 5i%)
2v/2i
~9-5(-1)
2V
144
T 2.2
14i
T 2v2 (-1
—~Ti V2
Vi V2

L —TV2i
2

Miscellaneous Exercise

Question 1

Evaluate

3
1\ 25
ilS—i— (—> ]
i

The expression

Solution

Ans: Expression
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—1)h+i
— [P 4% 43% 1 x i(14H)]
— [1+i°+3i + 3i°]

= f1-i+3i-3]

= }2+2f

=2 2i

The expression is evaluated

Question 2
For any two complex numbers z;andz, , prove that Re (z;25) = Rez;Rezs —Imz,Imz,

Solution
Ans: Let z; =x; +iyand zp =x, iy,

z12o= (x1+iy, ) (x2+iys)
=X1 (X2+iY2) +iy, (X2‘|‘iY2)
=X1X2+iX1 ¥, iy, X2 +Hi2y, ¥
=xX1X2+iX1yy+Hiy1X2—y1 Y9
= (X1X2_Y1Y2) +i (XIY2+Y1X2)

Re (2z122) =x1X2—y,¥5
Re (z122) = ReziReza—ImzImz,
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Hence, proved

Question 3

Red 1 2 3741\ o the standard f
educe T~ 4 151 511 o the standard form
Solution

Ans: Expression
1 2 3 —4i (1+i)—2(1—4i)] 73 —4i
(1—41_1+i>(5+i>:{ (1—4i)(1 +1) H5+i]
1+i—2+8i ][3—4i —149i][3—4i
:[1+i_4i_412H5+i]:[5—31H5+i}
_[—3+4i+27i—3612]_33+31i_ 33 + 31i
| 254+5i—15i—3i2 | 28—10i 2(14—5i)

(33 +31i) (14 +5i) o _ _
— X —On multiplying numerator and denominator by (14+-5i)]
2(14 — 5i) "~ (14 + 5i)

462 + 1651 + 434i + 15512 307 + 5991

9 [(14)2_(51)2} 2 (196 — 25i°)
_ 307 +5991 307 +599i 307 599
C2(221) 0 442 442 442

This is the required standard form

Question 4

If x — iy = j : ib prove that (X2+y2)2: :z:::zz
Solution

Ans:

Expression

ExameElite - examelite.com
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a—1b
c—id

X —1iy =

= AR S on multiplyi tor and denominator by (c-+id
=\ e Tid” orid [On multiplying numerator and denominator by (c+id)

_\/ (ac + bd) +i(ad — bc)

c2+d?

, (ac+bd) +i(ad — bc)

x-iy)"=

c24d?
s 4 (ac + bd) +i(ad — bc)
x“—y —2ixy = 5
c2+d
On comparing
+bd d—b
x?—y*= e 2xy = 2 . (1)

2+d> 2+d?
(x2+y2)2=(x2—y2)2+4x2y2

_(ac—i—bd>2+ (ad—bc)
U e24d? c2+d?
- aZc24+b?d®+2acbd+a2d?+b3c2—2adbc
o 2
(02+d2)

B a2c2+b?d®+a2d®+b3c?
o 2
(ct+e)
a’ (c2+d2) +b? <02+d2)
2
(c++e)
() ()
2\ 2
(c++e)

B aZ+b?
c2+-d?

Hence, proved
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Question 5

Ifz;=2 —1i,z2o0= 1+ 1iFind

z1+z2+1
Zl—Z2—|—1

Evaluate
Solution

Ans: Complex numbers

Z1= 2 —i,ZzZ 1+1

Z1+Z2+1 —i)+(1+1i)+1
71 —Z9+1 ‘(2—1)—(1—{—) 1'
4 ] 4

_‘2—21 C2(1—1)
2(1 +1)

2 14
_’1—ix 1+i

(12-1%)
2141)| -,
:| 1| G-

2

H+Hi=v124+1°=v2

VAl +Z2+1

Thus, the value of
VAl —Z2+1

is\/§

Question 6
(x +1)°

If a-+ib—
At =

(1)’

Prove that a’-+b’= 5
(2x2+1)

Solution

Ans: Expression

ExameElite - examelite.com
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(x +1)?
atib=-— "
2x2+1
 x24i%42xi
o92x241
_x2—1—|—i2x
o 2x241

x2—1 4 2x
=1
2x24+1 2x241

On comparing

x2—1 2 2x 2
et 3 ) +(51)
x44+1 — 2x2+4%2
(2x 4 1)°
x*+1 4 2x2
T (2x241)?
(+1)°
(2x2+1)°
(x2+1)°
(2x2+1)°

12 4bhP=

Hence, proved

Question 7
Letz,;= 2 — i,ZzZ —2+1

Re (Zizz )
A
(5)
Im —
VARAN

Find

ExameElite - examelite.com Page 14 of 20



ExamElite - Textbook Solutions examelite.com

Solution

Ans: Complex numbers
z1= 2 —1,20= —2 41
2120= (2 —1)(—2+1i) = —4+2i+ 2i—i*= —4 +4i — (1) = -3 + 4i

z1=2+1i
21Z2_—3+4i
z;  2+i

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

mzy  (3+4)2-1) —6+3i+8i—4i"° —6+11i—4(-1)

o (2+D)E2-1) 22112 B 92412
—24+ 111 -2 11,
o f— —1
5 5 5

On comparing real parts, we obtain

7179 —2
R =
e(zl> 5
1 1 1 1

mz1 2-D2+1) (22+(1)7F b

On comparing imaginary parts, we obtain

Im( 1_ >:0
7171

Hence, solved

Question 8
Find the real numbers Xy if (x —iy) (3 + 5i) is the conjugate of —6 — 24i

Solution
Ans: Let z = (x —iy) (3 + 5i)

z = 3x + 5xi — 3yi — byi’= 3x + bxi — 3yi + 5y = (3x + 5y) + i(5x — 3y)
\bar{z}=(3x+5y)-i(5x-3y)

It is given that, z= —6 — 24i

ExameElite - examelite.com Page 15 of 20



ExamElite - Textbook Solutions examelite.com

3x+5y)-i(5x-3y)=-6-24i
Equating real and imaginary parts, we obtain

3x+5y=—-6 ..(i)
5x — 3y = 24. .. (i)

On solving we will get

3(3) + 5y = —6
by = —6—-9=-15
y=-3

Thus, the values of xandyare3and — 3 respectively

Question 9
141 1-—1
Find the modulus of - — -
1—-1 141
Evaluate
Solution

Ans: Expression

1+i 1—i (14i)’—(1—i)’
1—1 1+i  (L—i)(1+1i)
147421 — 1-i%42i

12417
4
_7_ 1
1+i 1—i| .. /5
'1—1‘1+i4ﬂ_ =2

Here we get the answer

Question 10
Find the modulus of (x + iy)®*=u+iv
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u v
Than show that —-+—=4 (x*—y?)
X Y

Solution
(x +iy)’=u+iv
X3+ (iy)’ +3x x X iy(x+iy)=u-+iv
Ans: x34i%y3 1 3x%yi + 3xy*i®=u +iv
x3—iy343x%yi — 3xy’=u +iv
(X3—3xy2) +i (3x2y—y3) =u+iv
On equating real and imaginary

u =x3—-3xy?, v = 3x’y—y?

u v x*-3xy? 3x’y—y®

'y = = ff -
x(x2—3y2) y(3x2—y2)

= " + S

=x2 3y2—|—3x2—y2

=4X2—4y2

:4(X2—y2)

u v

xy A

Hence, proved

Question 11

IfaandB are different complex numbers with | = 1 , then find

Solution
ANS:
Leta=a+ib&B=x-+iy

Itis given that, | =1
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x2—i—y2: 1..

B (:' (x +iy) — (a+1ib) ‘
1-«o 1 — (a—ib)(x + iy)
(x —a)+i(y —b)

1 — (ax + aiy — ibx + by)
(x—a)+i(y —Db)

(1 — ax — by) +i(bx — ay)
(x—a)+i(y —b)

(1 — ax — by) +i(bx — ay)

VG~ a) (v — by’

\/(1 —ax — by)2—|—(bx — ay)2

\/ x2+a2—2ax+y2+b’—2by

\/1+a2x2—|—b2y2—2ax + 2abxy — 2by+b?x2+a2y2—2abxy

\/(X2+y2) +a2+b’—2ax — 2by

\/1—|—a2 (x2+y2) +b? (y2+x2) —2ax — 2by

|ﬂ _
1-8

Question 12

Find the number of non-zero integral solutions of the equation |1 — i|*=2*

Solution

Ans: Equation

ExameElite - examelite.com
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1-f*=2*

( 12+(—1)2>X:2X

(V) =2"

2x/2:2x
X_
3= X
X = 2x
x=0

Thus, 0 is the only integral solution of the given equation. Therefore, the number of nonzero integral

solutions of the given equation is O.

Question 13
If (a+ib)(c+id)(e +if)(g +ih) = A + iB Then show that

(a2—|—b2> (c2+d2> (e2—|—f2) <g2+h2> —A*4+B?
Solution

Ans: Expression

(a+ib)(c +id)(e +if)(g +ih) = A +iB
a+ib)(c+id)(e+if) (g+ih)|=|A+iB|
(a+ib)X|(c+id)[x|(e+if)x|(g+ih)|=[A+iB| Q [|z122| = |21] |22]]

\/a2+b2>< \/c2+d2>< \/e2+f2>< \/g2—|—h2:\/A2—|—B2

By squaring

(a2+b2) (02+d2) (e2+f2) (g2+h2) —A%4+B?

Hence, proved

Question 14

If <1+f) —1
1—-1
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Then find the least positive integral value of m

Solution
1+i\™
()"
1+i 1+i\™

- X - =1

1—1 141

Ans: (1—|—i)2 m
S -1
12412

(ﬁ+ﬁ+m>m_1

2
1-142i\"
(=) -
21\ ™
(2) =
im=1
i =itk

m = 4k , where k is some integer

Therefore, the least positive is one

Thus, the least positive integral value of m is 4 = (4x 1)
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