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GEOMETRICAL REPRESENTATION OF A COMPLEX NUMBER AS A VECTOR

1 On an Argand diagram, point A represents the complex number o. Point B is located so that the vector OB is

the result of rotating oA Mi_sg_ by ZT” and then halving its length. Which complex number represents

point B?
A %a B a(cos—’;—-i-ising—) C a(cos2—3’£+tsm27”) !D’g(cosz%ﬂsm%’g)

2 On a complex plane, P represents z = -3 + 4i and Q represents the complex number w. Find w so that triangle

OPQ is:
(@) an isosceles right-angled triangle with the right angle at O { ? Q
(b) an isosceles right-angled triangle with the right angle at P i 4 X
(c) right-angled at O, with OQ twice the length of OP. ’
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o 55\—-OP+P&.——-(3> L)+ (6+3) =1 +Fi mow= 1+H
C Focla DG =OF +P& =03~ 4i) () P= -+i =i (3-4i)

6_&2= —:7' 2 ? Q‘
c) for &y 0Qi=-2ixz 4! ‘
5@:‘ = -4 x(—3+ha5 =8+ & \
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OQy = 2ix(-3 +ki) = -8 —&i
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GEOMETRICAL REPRESENTATION OF A COMPLEX NUMBER AS A VECTOR

3 Point E is the centre of a square ABCD (labelled anticlockwise) on an Argand diagram. E and A are the points
corresponding to ~2 + i and 1 + 5i respectively. Find the complex numbers represented by the points B, Cand D.
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GEOMETRICAL REPRESENTATION OF A COMPLEX NUMBER AS A VECTOR

4 (a) Ifz =6+8iand |zz| = 15, show that the greatest possible value of Izl + zz| is 25.
b) If |z, + zz| takes this greatest value, find z, in Cartesian form.

%) Fron. o R Mﬂwﬂtg |z, +2z | ¢ [z | +(Z2]
|z, | =62 + 8% = [s6+64 =100 = 10

o 1Z|+Zz,< 0O + &
’Z|+Z-p_|<25

1y ;( 242, | =25 = & lz1+ 1z

Wb moy R R WW%ZIMZZ
MO ade Lcemaaﬂ/l.e_: Zz_____ :

oy = T +12
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GEOMETRICAL REPRESENTATION OF A COMPLEX NUMBER AS A VECTOR

5 Onan Argand diagram, P represents z =1 + i and Q represents q. Find the two possible values of g (in mod-
arg form) such that AOPQ is equilateral.
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GEOMETRICAL REPRESENTATION OF A COMPLEX NUMBER AS A VECTOR

8 z, and z, are two complex numbers of equal moduli, with argz = 6, and argz, = 6,. Use an Argand diagram to p
find the values of arg(z, + z,) and arg(z, — z,) in terms of 6, and 6,.
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’B 9 The points P and Q in the complex plane correspond to the complex numbers z and w respectively. Triangle
OPQ is right-angled and isosceles with OP = OQ.

(@) Show that w’ + 22 =0.
(b) If OPRQ is a square, find (in terms of z) the complex number represented
by E, the point of intersection of the diagonals of the square.
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GEOMETRICAL REPRESENTATION OF A COMPLEX NUMBER AS A VECTOR

10 Onan Argand diagram, ABCD is a square. OE and OF are parallel to and fm p
equal in length to AB and AD respectively. The vertices A and B correspond D
to the complex numbers w, and w, respectively. "
(@) Explain why the point E corresponds to w, — w,. Chi
(b) What complex number corresponds to the point F? F A
(c) What complex number corresponds to the vertex D? e AW,
8) AT AP
)OE:A& /%0 Z'E::Z_E-,—ZA:U\J&—W| 0 .
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/0 Z_[:-;-_IXZ-F;— = lx{Udz.—\N;)
iy — — T e —
) OD = OA + A - OA + OF
So Zp = W, +ix(w1 - W, )
z tz, Y
11 z, and z, are two complex numbers such that = = 2I.
(a) Show thatlz ’ = iz |
a_1

(b) If aris the angle between the vectors representing z, and z,, show that tan = 5

(c) Show thatz,= %(3 +4i)z,.
§) z,42, = 2ix(z21-2) o Z, (1-2i) = z2 (-1-2})
So |z (1-2)] = |z2 () -z;J] o |zl(l-2i| =22 |[-1-2i

1zl /T | 2,
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C} Z,tZ. = 2i (Z‘ _ZZ) 4o Z, (1—2\) =& (—[ —-21)
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