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Geometrical Representation of Complex Numbers

Very Short Answer Questions

1 Show that thetriangle formed with the pointsin the argand diagram
represented by (2+2i), -2 -2i -24/3 +24/3i isequilateral triangle,

Solution: -

Let A(2,2)B(-2 -2) C(—Z\@, 2\@) be the points represented by the given
complex numbers 2 + 2i, =2 —2i —2+/3 +2./3i respectively

AB=(2+2) +(2+2) =32

V32

BC =\/(—2\/§ +2)2 +(2V3 +2)2

CA:\/(—Z\/é —2)2 +(23 —2)2 J32

AB =BC =CA

[0 Triangle ABC is equilateral

2. Find the equation of the per pendicular bisector of the lines ssgment joining
thepoints 7+7i,7 - 7i intheargand diagram

Solution: -

Let A(7,7) B (7, - 7) be the ends of the line segment represented by the complex
numbers (7 + 7i) and (7-7i) represents

Mid point of AB=(7,0)

Slope of AB=ﬂ
-7

[0 Slope of perpendicular bisector = 0
Equal of perpendicular bisector is (y —0) =0(x~7)

y=0
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3. If z=x+iy and if thepoint P intheargand planerepresents z find the
locus of z satisfying the equation
() 1z=2-31|=5 (ii) 2|z-2|=|z-1| (i) Im(2*)=4

Solution (i) |z-2-3i|=5

12-2-311=5 = |/(x-2)" +(y -3) =5
X° +y? —4x -6y -12 =0
(i)  z|z-2|=|z-1]
2|(x=2) +iy|=|(x-1) +iy|= 2 (x—2)2 +y* =(x —1)2 +y?
4{(x—2)2 + yz}:(x—l)2 +y? = 4x% + 4y? —16x +16 =x* +y? -2x +1
O03% 3y* 14% 15 0
(i) Im(2?)=4
2= (x+iy)" =x* - y? +2ixy
Im(2*) =2xy{Im(z*) means Imaginary part of 2’}
im(zz):4:>2xy:4:> Xy =2
SHORT ANSWER QUESTIONS
1 If 2°4 isareal number then show that the pointsrepresented by the

L4
complex number z, z,, z, are collinear

Solution : -

Let 2~ 4 -k whereK isareal number

-2
22 =k, -l
@~z =ke, -2
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_k, -7
4T
i.e, z dividesthelinejoining of z, and z,
Externdly intheratio K :1

Hence z, z,, z, are collinear

2. Show that the four pointsin the argand plane represented by the complex
numbers z+i,4 +3i, 2+5,3 aretheverticesof asquare

Solution: -
Let A(2,1) B(4,3)C(2,5) D(03) bethe given vertices

AB=\(4-2) +(3-1) =/8  BC=,(2-4) +(53) =8

cD=\(0-2 +(3-5) =8  AD=,/(0-2)" +(3-1) =8

AC=\(4-2)" +(54) =4 BD =(0-4)° +(3-3)° =4
Here AB=BC =CD =AD and AC =BD

Hence ABCD isasguare

3. Show that the pointsrepresented by the complex number

-2 +7i,_—23 +%i, 4 -3 g(l +i) arethe vertices of arhombus

Solution ; -

Let A(-2,7) B(—§, 1) C(4,-3) D(Z,Zj be the given vertices
2’2 2'2
2 2 2 2
_3 +1j +(1 —7) = @CD = (Z —4) 4{1 +3j = 170
2 2 4 2 2 \ 4
2
o= [4+2) «( 1)
2 2
\/ 7

AB =

98]

AD =
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AC=,(4+2) +(-3-7) =136

AC=,(4+2) +(3-7) =136
AB=BC =CD =AD and AC # BD

Hence ABCD is arhombus

4, Show that the pointsin the argand diagram represented by the complex
numbers z, z,, z, arecollinear if and only if there existsthreereal numbers

p, g, r not all zero satisfying pz +qz, +rz, =0and p +q +r =0
Solution : -

Given pz, +qz, +r z,=0and p +q +r =0

UF- p @

Opz gz £ B Q)z= 0 {~r=- p- ¢}

Pz, + 0z, =(p +0) z

_09%+ pz
“qrp

z, dividesthelinejoining of z and z, intheratioq : p
0z, z, z, arecollinear

Given z, z,, z, are collinear the

O Let z, dividelinejoining of z & z, intheratioK : |

0= kz,+1 z
k+1

(z+(-k-1)z +kz =0)

Thisisof theform pz +qz, +r z, =0
Where p=1 q=-k -I;r =k
p+q+r=0

Hence Proved
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5. The points P, Q denote the complex numbers z z, in theargand diagram. O
istheoriginif zZ +Zz, =0 then show that | POQ =90

Solution : -
Let z=x +iy, and z, =X, +iy,

OR (% %) @& (%)

Slope ofop=2% slope of QQ:L
%

%
Given zz,+7 7, =0
(% *iy2) (% —iyz) +(% =iy (%, +iy,) =0
XX, =i ){y2+i }gy1+y1y2 + XX, +i)‘1/yz‘i%yl+ VY, =0
X% + N1¥,=0= = =XX= V1Y,

0% Y= g
XX

Slopeof OP x dopeof OQ=-1

0] POG 90°
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