If Z = 3 — 5i, then show that
z3 —10z% + 58z + 136 = 0.
Sol:Z=3—-5i=z—-3=5i
S.0.B

= (z—3)? = (—50)?

= z%2 +9 — 6z = 25i?

=2 2z2+9—6z=-25
>2z2—6z+34=0....(1)

Now z3 — 622 — 4z% + 58z + 136
=z(z%> — 6z + 34) — 42 + 24z — 136
=2z(0) — 4(z* — 6z + 34)

=0 — 4(0)

=0.

If Z = 2 —iV/7, then show that
3z —-4z°+z+88=0.

Sol: Z=2-iNT=z-2=-i7
S.0.B

o (z-2)? = (-iV7)°

= z2 +4 — 4z = 7i?

2 z2+4—4z=-7
=>2z2-4z+15=0....(1)

Now 3z% —4z2+2z+88=0.
=3z(z* — 4z + 15) + 822 — 32z — 88
=3z(0) — 8(22 — 4z + 15)

=0 — 8(0)

=0.

Show that the four points in the argand diagram represented by the
complex numbers 2 + i, 4 + 3i,2 + 5i, 3i are the vertices of square.

D __3, 1. _(_31
Sol:let A= —2+7i=(-27), B= 2+21_( )

2°2
C=4-3i=(4-3), D= 01+)=(2)

AB=/(x; — x1)% + (y2 — y1)?

AC2,7), B(=1)

2

2
1-14 1 169 170
(Y = [ryie v

_ 2
( 3+4) +
2

B(—2,3), C(4-3)

o= (4" + (3= =) + (-] - R

77
C(4-3) DD
2 2
o= G473
’ 7- 8 7+6 1+169_£
77
DC,0),A27)

DA= J 2——

121

G+ —)

7—;>2—J<%>2+<%>2

\/170

A(-2,7), C(4,-3)

AC=(4+2)2+(-3-7)2 =,/(6)2 + (-10)2 =
V36 + 100 =136

3\2

3 1 77 7
B39 DG Bo=(G+3) +

- e

~ Given complex number are the vertices of a rhombus.

AB=BC=CD=DA and AC+BD

2. Show that the four points in the argand diagram represented
by the complex numbers 2 + i,4 + 3i,2 + 5i, 3i are the
vertices of square.

Sol: let
A=2+i=(21),
B=4+3i = (4,3),
C=2+45i=(2,5),
D=3i=(0, 3)

=, — )% + (7, — y1)?

A(2,1), B(43)

=/(4-22+3-1?
=/ + @ =TT i =15

B(4,3), C(25)

BC={/(2-4)2+(5-3)2=/(-2)*+(2)?=V4+4=+8

C(25) D(0,3),
=/0-2?+@B-5)?
=/(-2?+(-2)?=V4+4=18

D(0,3) A(2,1),
DA=,/(2—-0)2+ (1 —3)?
=7+ (27 =T A= 1B

A(2,1), C(25)

AC= 2 -22+(G-12 =/(0)2+ (@2 =V16=4

B(4,3) D(0,3), BD=/(0—4)%+ (3 —3)?

=7+ (07 = VT6 = 4

AB=BC=CD=DA and AC=BD
~ Given complex number are the vertices of a square.
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1.  Show that the points in the argand diagram represented by the
complex numbers 2 + 2i, —2 — 2i, —2+/3 + 2+/3i are the vertices of
an equilateral triangle.

Sol: let

A=2+2i=(22),
B=-2-2i=(-2,-2),
C=—2+/3 + 2v/3i= (- 2v/3, 2V3)

AB=\/(x2 —x1)24+ (¥, —y1)?

A(2,2), B(-2-2)

AB=\/(-2—-2)2+ (-2 -12)2
=/(-02+ (-4)2=V16 + 16 =V32

B(-2,-2), C(-2v3,2V3)

BC=\/(—2\/§ +2)°+(2v3+2)°

=J12+4-8V3+12+4+83

=16 + 16 =32

C(-2v3,2V3) A(2,2),
CA=J(2 +2v3)" + (2 - 2v3)°

=J12+4+8/3+12+4—8/3

=16+ 16 =V32
AB =BC=CA

1. IfZ = x + iy and if the point p in the argand plane represented
by Z, find the locus of Z satisfying the equation |z — 2 — 3i| = 5.
Sol:
Given |[z—2—3i| =5and Z = x + iy
= x+iy—2-3il=5

= |(x=-2)+i(y-3)|=5

oG- 27+ (- 3)2=5

2 —2)2+(y—3)2=25

S.0.B

ox?+4—4x+y>+9—6y—25=0

2xt+y?—4x—6y—12=0

3. if (x—iy)® = a—ib,then show that
X

oI A 2_ p2
42 = 4(a? - b,
Sol: Given (x —iy)/3 = a —ib

= (x —iy) = (a — ib)?
= (x —iy) = a® -(ib)3-3a2(ib) + 3a(ib)?
= (x —iy) = a® -b3(—i)-i3a®b + 3a(b%(—1)
= (x —iy) = a® +3ab?+ib®-i3a%b
= (x —iy) = (a® —3ab?)+i(b3-3a?b)
equating the real & imaginary parts on both
sides we get,
x = (a® —3ab?),y=(b3-3a%b)
= x = a(a? —3b%), y = —b(b?—3a?)
= 2= (a?-3b%), 7 =—(b?~3a?)
Now 2 + % = a? —3b2-b% + 3a?
X,y

oi+l=
a b

4a? —4b? # =47 = 4(a® —b?)

L then S.T4x%> -1 = 0.

1+cos@+isind

If x +iy=
_ 1
1+cosO+isind (1+cosB)+ isin6

Sol: x +iy =
1

= (2 cos? (g))H(Zsin(g)cos(g))

1

o912
)] o )

- Zcos(g)[cosz(g)—iz sin? (g)]

_ cos(g)—isin (g)
Zcos(g)[cosz(§)+sinz (g)]

cos(g)—isin(g)

[

ZCOS(Z)
L cos(g) isin(g)
xtiy= Zcos(g) - Zcos(g)

. 1 [
x + ly = E—Etan(g)
equating the real & imaginary parts on both
sides we get,

x=%c>2x=1 5.0.B
4x%2 =1 or4x?>—-1=0.
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and if S is a purely imaginary no. find the locus of p.

Sol: Given Z=x + iy

o E _ xtiy—i _ x+i(y-1)
z-1 x+iy—1 - (x—-1)+iy

[x+i(y-DIx[(x-1)-iy]

[(x=D+iy]x[(x-1)-iy]

o x(x—1)-xyi+i(y—-1)(x—1)-i?(y-1)y
(x—1)%-(iy)?

x2—x—xyi+i(xy-y—x+1)+y%-y
(x—-1)2-y2i2

o [x2+y2-x—y|ilxy-y-x+1]
(x-1)%+y?

z-i . . .
~o—[lsa purely imaginary number= real part=0

x24+y2—x—y

D242 0= x*+y*—x—y=0.

If the point p denotes the complex number Z= x + iy in the argand plane

If the amplitude of (ZZ:;) = g find its locus.
Sol:let Z = x + iy

o Z-2 _ x+iy-2 _ (x-2)+iy
z—6i  x+iy—6i  x+i(y—6)

[(x=2)+iy]x[x—i(y—6)]
[x+i(y—-6)]x[x—i(y-6)]

(x=2)x—(x-2)(y—6)i+xyi—iy(y—6)
®)2=(D2(y-6)?

o x2-2x—(xy—6x-2y+12)i+i(xy)+y?—6y
x2+(y—6)2

o [x2+y2—2x—6y|-i[6x—2y+12]
x2+(y-6)?

Amplitude of (ZZ_—_;) = g{tan‘1 IE| = E}

a 2
= real part(a)=0,b>0

x%+y?-2x-6y _
x%+(y-6)?

~x?2+y%2—2x—6y =0 and

3x+y—-6>0

2. Determine the locus of z, z# 2i, such that

(=) =0
Sol:letZ= x +1iy

o Z-4 _ x+iy—4 _ (x=4)+iy
z-2i x+iy—2i - x+i(y-2)

[(x=D)+iy]x[x—i(y-2)]
[x+i(y-2)Ix[x—i(y-2)]

(x—8)x—(x—4)(y—2)i+xyi—i%y(y-2)
®)?=()*(y-2)*

o x2—4x—(xy—-2x—4y+8)i+i(xy)+y?-2y
x2+(y-2)?

o [x2+y2—4x—2y|+i[2x+4y—8]
x2+(y-2)%

Real part of (g) =0
= real part(a)=0,

x2+y?-ax-2y 2 2 _ _ _
027 Lxcty 4x -2y =0

Find the real value of 0 in order that (iji::g) isa

(a) Purely imaginary number

(b) Real number.

Sol:

(3+21:st:n6) — [3+21:st:n9][1+21:st:n9]
1-2isinf [1-2isin6][1+2isin0]

[3+6isind+2isinf+4i%sin?0)|
(1)2-(20)%(sind)?
[(3-4sin?0)+i(8sind)]
1+4sin26
(3—4sin26)> ( 8sinf )
= l
(1+4sin26 + 1+4sin26

(@) Purely imaginary number =real =0

3-4sin?0 .
— =0=3—4sin?6 =0
1+4sin26
. 3 . V3
=sin?6 = = sing ==~

:>6=n7ri§,nez

(b) Real number =>imaginary part =0
8sinf

—=0=sinf =0=>0=0
1+4sin26

=60 =nm,n €z
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10. The points, P, Q denote the complex numbers z,, z, in the
argand diagram. O is the origin. If z, z, + z; z, = 0, then
show that |[POQ = 90°.

Sol:
let p(xy,y1)=2y = X1 + iyy; =22 = x, — iy;
Q(x2,¥2)=25 = X3 + Iyy; =23 = X — 1y
and 0(0,0)
givenz, z, +z, 2z, =0
= (0 + iy) Oy — iy,) + (g — iy ) (xp +iy,) =0

XXy = XY, HiY1 X, — V1Y 12
+x1%, + XY, —iY1 X, — Y1Y2i° = 0
=2X1%X, + 2y,y, =0

2Y1Y2 = —X1X; w(z_i) - _ (%)
)=

=(slope of OP)(slope of 0Q) = —1
=|P0Q = 90°.

Show that the points in the argand diagram represented by
the complex numbers z,, z,, z;are collinear if and only if
there exist three real numbers p, g, r not all zero, satisfying
pz,+qz,+rz; = 0 and

p+q+r=0
Solip +q + 7 =0......(1)
pz;+qz;+rz; =0.......(2)
oz, = — (qz1+rz3)
P
oz, = — (qz1+rz3)
—-(q+7)

o Zl = (qz1+rz3)

(q+7)

~ zydivides the line segment joining z,, z3
In the ratio r:q.
24, Z,, Zzare collinear
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