Complex Numbers and
Quadratic Equations

1. (d):Clearly, 0 + 40 4 j60 = 28+ 2 4 40 4 j60
= (1'4)7, i2 + (i4)10 + (1'4)15 = 112 + 110 + 115

= 1+1+1

=1

2. (a):Clearly,

2
a1, 1 [ [ 200 . 1
[ +ﬁ =) ’1+(i2)128,
=[i-i2=02=0
3. (b):Letz=2-23i then
zZ=2+3iand |2 = (2> +(-3)?=13
a_Z _243_2 3.
=—= —+—
f 13 13 13

N

3+4i
4-5i
_4-50 3-4i (12-20)+i(-15-16)
3+4i 3-4i 9+16
_-8_.31

25 25
Modulus of 1 +i= V12 +1% =2

4.  (c) : Multiplicative inverse of

5
6. Required coordinates = (2, 3)
7.  Conjugate of 2i is -2i.
8. Letz= L

i-1

(z), therefore z= e

9 (@{@Hx+y=6 ..(1) and x-y=2

Solving (i) and (ii) equation, we get

x=4andy=2

So, xy=4(2)=8

(i) (Q+i)z=(01-i)z
1+)1-i)z=(1-

1-z=(1-

2z =-2iz

z=-iz

z=x+iy .. Z=x—1Yy

By (i), we get

x+iy=-i(x - iy)

=-ix-y

Equating coefficients, y = - x

We know z=

i)z

2i+i%) 7

LU

4-5i
3+4i
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= z=x-Ix

=x(1-i),xeR

10. Consider, 4x + (3x - y)i =3 - 61
Equating real and imaginary parts, we get

4x=3and3x -y =-6
3 9 33
= =—and ~-y=-"6=>y=—
X 4an 4 y y N
5+2i 5+~/2i  1+-2i
11. We have, = X
1-2i  1-+2i " 1+42i
_5+5J§i+ﬁi+2i2
) - \/§i2
_5+6V2i-2 346
+\/_'12 +\/—1_3+6\/_1_1 22
1-2i 1+2
OR
Let zy=—/3+V-2=-3+i2
and z, =23 —i
Then 2 +2, = (/3 +i/2) + (23 - i)

= (3 +2V3)+i(v2 -1) =3 +i(x2 1)
and z;2y = (—/3 +i/2)(2V/3 1)
= (-6 +~/2) +i(~/3 +246)

12. Consider, i =0+i= %(0 +2i)

=%(12+i2+2i)=1(1+i)2

\/_ i\/_(1+1

1+icos®  1+icosO ><1+2icose
1-2icos® 1-2icos® 1+2icos6O
1+21c059+1cose+21 cos’0

13. We have,

1—4i cos* 0
_1= 2cos? 0+3icos® 1- 2cos* 0 N 3cosH
1+4cos®0 " 1+4c0s20  1+4cos 6
For purely real, imaginary part must be zero.
300 o c0s6=0=0=2
1+4cos”0 2
14. We have,

(s



=i+i+9(—1)+27i3
27
1 . : 1 . ,
=—+1-9+27i(-1)=—+1-9-27i
27 27

:(i—9)+(1—27)i:—@—26
27 27

=g+ ib, where a= _Z;Q and b=-26

15. We have, ( )

=x+i
2-1 Y

i2 19 i .
(I+i +21):x+iy - = x+iy

2—i 2-i

. . . .2

21(.2+z). —xtiy o 4i+2i _y
(2-1)(2+1) 4-i?

472 vy > 28
a1 YT E T

Equating real and imaginary parts, we get
x=-2/5and y=4/5

+1y

-2 4 2
> X+y=—+—-—=—
5 5 5
16. Let 1-i 1= 1
. etz= — = =
1+i (1+1)(1—1) 141 2 2

2 2
Modulus of z=|z|= (1) +(__1) = 1+_=_

2 2

Also, conjugate of z=7% = %+%

2+1i 2+1

17. Let z=

41‘+(1+i)2 sit1+i2+2i  6i

240 0

61 i

2i+i> 2 7

=—+
6i> —6 6i°

1 )
Now, conjugate of z =z = ‘ +—i

(a+i)?
2a—1

Taking conjugate on both sides, we get

(a-i)

2a+1i

18. Wehave, p+ig=

p-iq=
Multiplying (i) and (ii), we get

(a+l) (a )
(2a- ) (2a+1)

2o la+i)a-iP
= P T et

(p+ig)(p—ig) =

(

=-1)

WUEG 100PERCENT Mathematics Class-11

19. Letz=x+iy, z=x—1iy
zZ+2
z-1

_x—iy+2

x—iy—1

_[x+2)-iyl[(x-T1) +iy]
[(x=1)—iy][(x - 1) +iy]

C(e=D)(x+2)—iy(x — 1) +iy(x +2) + 2

) (x-1)*+y°

(=D +2)+y* +il(x +2)y - (x-1)y]

B (x-1)> +y°

Since Re[Z +2j 4

z-1

(x- 1)(x+2)+y
(=17 +y?
= -x+2x-2+y2=4(x2-2x+1+1?)
= 3x2+3y2-9x+6=0,
which is an equation of a circle.

20. Wehave,( 1 —L)(ﬁ)
1-4i 1+i)\ 5+i
1+i-2+8i | [(3-4i)(5-1)
(1-4i)(1+i)[]| G+i)(5-i)
-1+9i } 15— 3i — 20i + 4i>
1+i—-4i— 252

|

{

{51+3911}{11 231}

{( -1+91)(5+ 3i) }{11—23i}
|

|

25-9;2 26
5 3i+45i+27i }{11—231}

25+9 26

32+421}{11 231} {16+211}{11—231}
26 17 26

176 + 368i + 231i
B 442
_ 307 +599i =ﬂ+@i
442 442 442
Magnitude = (ﬂ)z + (@)2
442 442
94249 + 358801 453050 \/ 1025
\/ (442) \/195364 442
307 599.

- 483i°

and conjugate = —— - ="~

442 442
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