CLASS -11 MATHS NCERT SOLUTIONS

complex number and quadratic
equation

Exercise 4.1

1. Express the given complex number in the form a+ib: (5I)(§I)

And evaluate

Ans: Evaluate the complex number

(5i) ——1 =—5xgxixi

(5i) _3i = 3" i* = 1]

(51) -2i =3

We get the final answer

2. Express the given complex number in the form a+ib: i9 419

And evaluate

Ans: Evaluate the complex number

0 | 510 sAx2+l | :4x4+3
" +1" =1 +1



We get the final answer

3. Express the given complex number in the form a+ib:i™
And evaluate

Ans:  Evaluate the complex number

-39 _ j(-4x9)-3

We get the final answer

4, Express the given complex number in the for a+ib:3(7+i7)+i(7+i7)

And evaluate

Ans:  Evaluate the complex number
3(7+i7)+i(7+i7)=21+21i + 7i+ 7i°
3(7+i7)+i(7+i7)=21+28i + 7% i* =—1]
3(7+i7)+i(7+i7)=14+28i

We get the final answer

5. Express the given complex number in the form a+ib:(1-i)-(-1+ i6)
And evaluate



AnNs:

Ans:

Ans:

Evaluate the complex number
(1-i)—(-1+6i)=1-i+1-i6
(1-i)—(-1+6i)=2-7i

We get the final answer

Express the given complex number in the form

avib: L+iZ)|-[a+i
5 5 2

And evaluate

Evaluate the complex number

1+iz - 4+i§ :1+ig_4_i§
5 5 2) 5 5 2
1 .2 .5) -19 . -21
— 4= || 4+1= |=—+1| —
5 5 2 3) 10
1 .2 .5) -19 21.
—+l= |- 4+1= |=———I
5 5 2 5 10

We get the final answer

Express the given complex number in the form

o[ e 2]

And evaluate

Evaluate the complex number



(1 .7 1 4 | 17 .5
—+lI= [+ 4+I= || —=+I1||=—+I=
_(3 3)( 3 (3 3 3

We get the final answer

8. Express the given complex number in the form a+ib:(1- i)4

And evaluate

Ans: Evaluate the complex number
(1-i) =[1+i? ~2i]
(1-i)" =[1-1-2i]
(1-0)" =(~2i)x(-2i)
(1-i)' =—4

We get the final answer

3
Q. Express the given complex number in the form a+ib (% + 3i)

And evaluate

Ans:  Evaluate the complex number

(%+3i]3 :(%)S +(3i)3 +§3i(%+3ij



(%+3ij3:2—17—(27i)+3i@+3ij

3
(1+ 3ij _ 222 o6
3 27

We get the final answer

3
10. Express the given complex number in the form a+ib: (—2 %I)
And evaluate

Ans:  Evaluate the complex number

(4o
(e

( 1.)3 22 107,
2-=1| =————Ii
3 3 27

We get the final answer

11. Find the multiplicative inverse of the complex number 4-3i
And evaluate

Ans: Letz=4-3i
Then,
2=4+31&|7|=4"+(-3) =16+9=25

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



Z_l = i =
2
z‘ 25 25 25

4+31 4 3.

Here we got final answer

12, Find the multiplicative inverse of the complex number J5 +3i
And evaluate

Ans: Let z=~/5+3i
Then,

Z=+/5-3iand|z[’=(+/5)? +3*=5+9=14

Therefore, the multiplicative inverse of J5+3i is given by

i 2 N5-3i A5 i
1z 14 14 14

Here we got final answer

13. Find the multiplicative inverse of the complex number -i
And evaluate

Ans:  Letz=-i
Then,
Z=iand|z['=1"=1

Therefore, the multiplicative inverse of -i is given by

Here we got final answer



14, Express the following expression in the form of a+1b
(2+45)(2-i+5)
(a+i2)- (&)

Evaluate

Ans:  The following expression

B+iW5)(3-iv6) _  (3)*-(iv5)’
(V3 ++/2i)-(/3-i2)  \B++/2i-3+/2i

(3+i\/5)(3-ix/5) _9-5i?
(3+2)-(\B3-iW2)  2V2i
(3+iv/5)(3-iv5)  _9-5(-1)
(V3++2i)-(3-iN2)  242i
(3+iV5)(3-iv5)  _-742i
(3+2i)-(3-iN2) 2

Here we got final answer

Exercise 4.2
1. Find the modulus and the argument of the complex number z =-1- i3
Evaluate

Ans:  The complex number is
z=-1-i\/3
Let rcosO = -1 and rsinf = —\E

Squaring and adding
(rcos0)? + (rsinf)? = (-1)% + (~/3)?

2 (c0329 + sinze) =1+3



2=4 [cosze +sin’0 = 1]
r=+4=2 [Conventionally, r> 0]
Modulus =2

2c0s0 = -1 and 2sinf = -\g

£
2

cosO = _—21 and sinf =

Since both the values of sin and cos6 negative and sin® and cosO are negative
in 3" quadrant,

Argument = -(n - E] _2
3 3

Thus, the modulus and argument of the complex number -1- J3i are 2 and 2—;1

Respectively

2. Find the modulus and the argument of the complex number z = 3 +i
Evaluate

Ans:  The complex number is
7= -3 +i
Let rcosd = -/3 and rsinf =1
squaring and adding
(rcos0)? + (rsind)? = (-v/3)% + (-1)?

r’=3+1= 4LLL[cosze +sin%0 = 1]

r =+/4 = 2LLL[ Conventionally, r > 0]



Modulus =2

2c0s0 = -+/3 and 2sin0 =1

C0os0 = £ and sinf = 1
2 2
0=m- g = %LL[AS 0 lies in the II quadrant]

Thus, the modulus and argument of the complex number J3+iare2 and%7t

Respectively

3. Convert the given complex number in polar form 1-i
And evaluate

Ans:  The complex number is
1-i
Let rcosO=1and rsinf=-1
squaring and adding
r>cos®0+r?sin’0 =1° + (-1)°
= r*(cos’0+sin’0)=1+1
r’=2
r=+2 [ Conventionally, r > 0]
J2c0s0 =1 and~/2sind = -1

cosO = i and sinf = -

V2 2

0= —% [ As 6 liesin the IV quadrant ]



1-1=rcos0 +irsin0 = \/Ecos(—%j + iﬁsin(—gj = ﬁ{cos(—gj + isin(-%ﬂ

Required polar form

4. Convert the given complex number in polar form -1+
And evaluate

Ans:  The complex number is
-1+
Let rcos =-1 and rsin@ =1

Squaring and adding

2

r 00526 + r2

§in20 = (-1)% +12

2 2 2

r {cos O+sin 0 |=1+1
2

r =2

=2

\ECOSO =-] and\ﬁsine =1

PcosO = -i and\/isine =1

N

0=rm- % = 3IRL[AS 0 lies in the IT quadrant

It can be written,
. . 3t . . 3n 3t .. 3m
-1+1=rcosO +1rsinf = x/icosj + 1\/5s1n7 = \/5 cosj + 131n7

Required polar form

5. Convert the given complex number in polar form -1-i



And evaluate

Ans:  The complex number is
-1-1
Let rcosd =-1 and rsinf = -1
Squaring and adding
r’cos’0 +r’sin’0 = (-1)* +(-1)°
r*(cos’0 +sin’0)=1+1
r’=2
r=+2
/2c0s0 = -1 and~/2sin6 = -1
cosO = —% and sinf = —%
0- —(n - %) - —3% [As 0 lies in the III quadrant]

-1-1=rcos0 +irsind = ﬁcos%" + i\/fsinaT7t = ﬁ(cos% +1sin _37%)

Required polar form

6. Convert the given complex number in polar form -3
And evaluate

Ans:  The complex number is
-3
Let rcos0 =-3 and rsin6 =0

Squaring and adding



r’cos’0 +r’sin’0 = (-3)°
r (c0326 + sinze) -9
r’=9

r= \/5 =3

3c0s0 =-3 and 3sin6 =0
cosO =-1 and sin=0
0=mn

-3 = rcos0 + irsinf = 3cosn +13sinmt = 3(cosm + 1Sin7)

Required polar form

7. Convert the given complex number in polar form J3+i

And evaluate

Ans: The complex number is

J3+i

Let rcosd =+/3 and rsin0 =1
Squaring and adding

r2cos’0 +r’sin’0 = (v/3)* +12
r*(cos’ +sin’0) =3 +1
‘=4

r= \/Z =2

2C0Ss0 = \/g and 2sinf =1

cosO = ﬁ and sinb = E
2 2

0= g [As 6 lies in the I quadrant|



Ans:

\/§ + 1 =rcosO +irsind = 2cosE + iZSinE =2 c:osE + isinE
6 6 6 6

Required polar form

Convert the given complex number in polar form i
And evaluate
The complex number is i
Let rcosd =0 and rsin6 =1
Squaring and adding
r’cos’0 +r’sin’0 = 0> +1°
r*(cos’0 +sin’0) =1
r’=1
r=+1=1 [ Conventionally, r > 0]
c0s0 =0 and sin =1

g="T
2

) .. T .. T
I = rcosO +irsind = COSE + 1sm§

Required polar form

Exercise 5.3

1.

Ans:

Solve the equation x*+3=0
And evaluate
Quadratic equation x*+3=0

General form ax? +bx+c=0



Ans:

3.

Ans:

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

_-b +/D _ 12 _ +/12i

2a 2%x1 2
= iZ\/él = +\/§|
> +

Solve the equation 2x* +x+1=0

And evaluate

Quadratic equation 2x* +x+1=0

General form ax® +bx+c=0

We obtain a=2,b=1,andc=1

Therefore, the discriminant of the given equation is
D=b’-4ac=1*-4x2%x1=-7

Therefore, the required solutions are

:-bi\ﬁ:tﬁ:iﬁi

2a 2% 2 4

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

And evaluate

Quadratic equation x° +3x+9=0

General form ax? +bx+c=0



Ans:

Ans:

We obtain a=1,b=3,andc=9

Therefore, the discriminant of the given equation is
D=b’-4ac=3"-4x1x9=-27

Therefore, the required solutions are

_ —bi\/Bz 3+./-27 _ -3+34/3i

2a 2x1 2

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

And evaluate

Quadratic equation -x*+x-2=0

General form ax’ +bx+c=0

We obtain a=-1,b=1,andc=-2

Therefore, the discriminant of the given equation is
D=b?-4ac=1% -4x-1x-2=-7

Therefore, the required solutions are

_ —bi\/B: -1J_rﬁ= 1+ 4/7i

2a 2x-1 -2

Solve the equation x> +3x+5=0

And evaluate
Quadratic equation x* +3x+5=0
General form ax* +bx+c=0

We obtain a=1,b=3,andc=5



Ans:

Ans:

Therefore, the discriminant of the given equation is
D=b’-4ac=3"-4x1x5=-11
Therefore, the required solutions are

_-b+yD _-34-11 _ 321

2a 2x1 2

Solve the equation x*-x+2=0

And evaluate

Quadratic equation x*-x+2=0

General form ax’ +bx+c=0

We obtain a=1,b=3-1,andc=2

Therefore, the discriminant of the given equation is
D=b?-4ac=(-1)"-4x1x2=-7

Therefore, the required solutions are

_b2VD _ ()7 1447

2a 2x1 2

Solve the equation ~/2x? +x++/2 =0
And evaluate

Quadratic equation v/2x? +x ++/2=0
General form ax’ +bx+c=0

We obtain a=+/2,b=1,and c=+/2

Therefore, the discriminant of the given equation is



Ans:

Ans:

D=b?-4ac=12-4x/2x2 =-7
Therefore, the required solutions are

_ —bi\/B: -1iﬁ:-1iﬁi
2a 2x2 22

Solve the equation +/3x? -+/2x+3+/3=0

And evaluate

Quadratic equation v/3x?-/2x +3/3=0
General form ax’ +bx+c=0

We obtain a=+/3,b=-/2, and c =343
D = b? -4ac=(-J§)2 4xBx33=-34
D=b?-4ac=(~2) -4x3x3/3=-34

Therefore, the required solutions are

_pD_(V2)5VB4 Bs
- 2a 2x\/§ - 2\/5

. 1
Solve the equation x* +Xx+—==0

2

And evaluate

Quadratic equation x* + x + . 0

2

General form ax? +bx+¢=0

We obtain a=+/2,b=+/2,andc=1



10.

Ans:

Therefore, the discriminant of the given equation is
2
D=b’-dac=(2) -4x2x1=2-42

Therefore, the required solutions are

D _ () _1x(ValE)

2a 2%x+/2 2

Solve the equation X2 + ——+1=0

J2
And evaluate
. . X
Quadratic equation x> +——=+1=0
i 72

General form ax® +bx+c=0

We obtain a=+/2,b=1, and c =~/2

Therefore, the discriminant of the given equation is
D=b*-4ac=(1)"-4x+2xy2=-7

Therefore, the required solutions are

_-b+D _ ()7 _-1247i
22 2x2 0 22

Miscellaneous Exercise

1.

Evaluate the expression



Ans:  Expression

= -1+%xﬂ3 [i?=-1]

= _]_+i_2:|

=[-1-iF

= (-1)°[1+iP

=-[ 2+ +3x1xi(1+1) |
=-[1+i°+3i+3i" |

= [1-i +3i-3]

= -[-2+2i]
=2-2i

The expression is evaluated

2. For any two complex numbers z, and z,, prove that
Re(z,z,) = Rez,Rez, - Imz,Imz,
Ans: Let z, =X, +iy, and z, =X, +1y,

2,2, = (X, +iy,)(x, +iy,)



=X, (X, +iy,) +iy, (X, +iy,)
= X,X, +iXY, +iyX, +i’y,y,

= XXy HIXY, F1Y1X, - YiY,

= (XX, - Y1, ) i (X0Y, +YiX,)
Re(z,2,) = XX, - V1Y,

Re(z,z,) = Rez,Rez, - Imz,Imz,

Hence, proved

3. Reduce ( L 2 )(3_4|) to the standard form

1-4i_1+i 5+i

Ans:  Expression
( 12 j(3-4ij{(1+i)-2(1—4i)}[3-4i}
1-4i 1+i)\ 5+i (1-4)(@+1) 5+i
_[1+i-2+8i }[3-41:[-“91[3-41
| 1+i-4i-4i% || 5+i 5-3i || 5+i
__-3+4i+27i-36i2}=33+31i _ 33+31j
| 25+5i-15i-3i° 28-10i 2(14-5i)

_ (33+ 31_') X (14+ 5!) [On multiplying numerator and denominator by(14 + 5i)]
2(14-5i) (14 +5i)

_ 462 +165i + 434i +155i° _ 307 +599i

2| (14)° - (5i)° | 2(196 - 25i°)

_307+599i _ 307 +599i _ 307 _599i
2(221) 442 T 442 442

This is the required standard form



~ Ja-ib L e al+b?
4, If x-iy =\ — provethat(x +y) =7

Ans: Expression

X -1y = a-ib
c-id

= \/a - _Ib xEF !d [On multiplying numerator and denominator by (c +id)
c-id c+id

_ \/(ac + bd) +i(ad - bc)
CZ + d2

, _(ac+bd)+i(ad-bc)
- c2 +d?2

_ (ac+bd) +i(ad - bc)
y= c2 +d2

\(X -1y)

X% -y? - 2ix

On comparing

2 2:ac+bd X:ad—bc
y —cz+d2’ y —cz+d2”""

(Xz + y2)2 — (Xz _yz)z + Ax2y?

_ ac+hd 2+ ad - bc
C2+d2 C2+d2

_a’c® +b’d* + 2acbd + a*d” + b*c? - 2adbc

(D

)

_a’c’+b’d® +a’d* + b’c’
)

_a*(c?+d?)+b*(c® +d?)
(¢ o)
(@) )

(¢



Ans:

_a2+b2
C2+d2

Hence, proved

z,+z,+1

Ifz, =2-1,z,=1+1i Find
z,-2,+1

Evaluate
Complex numbers
Z,=2-1,z,=1+i

2, +z,+1 _|(2-1)+(1+i)+1
z,-2,+1| |(2-1)-(1+i)+1

4 ‘_ 4
2-2i| |2(1-i)
2(1+i)

)

_2A+D)| e
11 |:I —-1]

2 1+
-X -
1-1 1+1

2(1+i)
2

S|l1+ij= V12 +212 =42

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

is /2

Thus, the value of




i)? x2 +1)’
6. If a+ib= (x+1) Prove that a’® +b? :u

2

2X°+1 (sz +1)2

Ans:  Expression

(x +i)°

a+ib= >
2x° +1

_XP P+ 2xi
S 2+
X -1+i02x
S X+l

_ox*-1 +i( 2X j
2x*+1 |\ 2x*+1

On comparing

2
22 + b2 = x?-1 +( 2X Jz
2x% +1 2x% +1

Xt +1-2x% +4x°
T (2x+1)
_ x* +1+ 2x?

(2x2 +1)2
(1

(2x2 +1)
(x*+1)
(2x2 +1)°

a’+b’=

Hence, proved

7. Let z, =2-1,z,=-2+1 Find



Re

Im

Ans: Complex numbers

z,=2-1,2,=-2+I
2,2, = (2-0)(-2+1) = -4+ 2i +2i-i = -4 +4i-(-1) =-3+4i

z,=2+i
2,2z, _-3+4i
z,  2+i

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

2,2, _ (-3+4i)(2-i) _-6+3i+8i-4i* _ -6+11i-4(-1)

z,  (2+i)2-i) 22 +1° 22 +1°
_-2+11i -2 11,
= = — 4+

5 5 5

On comparing real parts, we obtain

Re[ﬁj:£
Z ) 5
1 1 1
27, (2-)2+i) (2+Q)

-1
5
On comparing imaginary parts, we obtain

Im{i_j =0
lel

Hence, solved

8. Find the real numbers x &y if (x-iy)(3+5i) is the conjugate of -6 - 24i
Ans:  Let z=(x-iy)(3+5i)

Z = 3X +5xi - 3yi - 5yi* = 3x + 5xi - 3yi + 5y = (3x + 5y) +i(5x - 3y)
Z = (3x +5y) -i(5x - 3y)



Ans:

10.

Ans:

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

3Xx+5y=-6 ......(0)
Sx-3y=24......(11)

On solving we will get

3(3)+5y=-6
5y=-6-9=-15
y=-3

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

i 1+1 1-1
Find the modulus of —— - —— Evaluate
1-1 1+1

Expression
1+i ] 1-i _ (1+i)>-(1-i)°
1-i 1+i (1-i)(2+1)
C1+iP+2i-1-1%+ 2
1% +12
Ay,
2

1+i 1-i

1-1 1+

=|2i|=/22 =2

Here we get the answer

Find the modulus of (x + iy)® = u + iv Than show that Yi¥o

Xy

(x+iy)’=u+iv

(<-v°)



bx® + (iy)® + 3x X xiy(X +iy) =u +iv
bx® +i%y® + 3x%yi + 3xy%i* =u +iv
bx?®-iy® +3x%yi-3xy’ =u +iv

b(x3 -3xy2)+ i(3x2y-y3) =u+iv
On equating real and imaginary

3xy*,v=3xy-y°

u=x°’-

3 2 2 3
u,v_x - 3Xy +3xy-y
Xy X y

X 2_3 2 2,2

_x(x¥*-3y") y(3x*-y)
X y

=x?-3y® +3x% -y’

= 4x* - 4y?

:4(x2-y2)

u v_ )
Xty oY)

Hence, proved

B -0

11.  If candp are different complex numbers with [p|=1 , then find ‘1 5
-a

Ans: Leta=a+ib&P=x+iy

It is given that, |B|=1




/x2+y2 -1

bx2+y? =1 ‘B-OL (x +1y)-(a +1ib)
R

1-(a-1b)(x +1y)

_|_ (x-a)+i(y-h)
1-(ax +aiy - ibx + by)

_|_ (x-a)+i(y-h)
(1-ax-hby) +i(bx -ay)

_| (x-a)+i(y-b)
(1-ax-Dby) +i(bx -ay)

Jx-a) + (y-b)’
) \/(1- ax - by)? + (bx - ay)?
_ JX% +a?-2ax +y? +b? - 2by
) \/1+ a’x® + b%y? - 2ax + 2abxy - 2by + b*x* + a’y* - 2abxy

) \/(x2+y2)+a2+b2-2ax-2by
) \/1+a2(x2 +y2)+b2(y2 +x2)—2ax—2by

B-af_
1-op

12, Find the number of non-zero integral solutions of the equation |1 - i|x = 2"
Ans:  Equation

|1-i[*=2"

(VE+ ) =2

(2y =2

2X/2 — 2X



X
—_=X
2

X = 2X
x=0

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

13. If (a+ib)(c+id)(e +if)(g+ih)= A +iB Then show that
(a2+b2)(c2+d2)(e2+f2)(g2+h2):A2+82

Ans:  Expression

(a+ib)(c+id)(e +if)(g +ih) = A+iB
| (a+ib)(c +id)(e +if)(g +ih) |=| A +iB]
|(@+ib)|x|(c+id)|x|(e +if) |x[(g +ih) [=| A+iB| Q[[z,z,|=|z,]|,|]

\/a2+b2x\/cz+d2x\/e2+f2x\/g2+h2:\/A2+Bz

By squaring
(a2+b2)(c2+d2)(e2+f2)(gz+h2)=A2+Bz

Hence, proved

14. If (ﬂ) =1
1-1

Then find the least positive integral value of m

Ans: (ﬂ) =1
1-1



1+i 1+ij’”

—x—1 =1

1-1 1+1

@+i?) _

12 +1°

2 -2 - m

1° +1 +2|] _1
2

m =4k , where k is some integer

Therefore, the least positive is one

Thus, the least positive integral value of m is 4 =(4x1)



