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Outcome 3 - The geometry of complex numbers in the 4th quadrant

Worked Example: Im Key Faets/Formulae: =3

The complex number z = a + bi canbe
Given that z=1—1 represented in an argand diagram.

The modulus of z is the distance from the origin to z
(a) sketch onan 4 Re and is denoted by |z| or r.

argand diagram. 3 - Im il = JaTTE
(-1,—-

Calculate; z 4 (ab) The argument of z is the

angle between Oz and the

b 12 ) 5 1 - positive direction of the x-axis.
z Z| = 4 = -1~ _ aco

(b) Izl vitl tan "7 =45 Ttis denoted by argz or 8

and lies between

—180° < & < 180°.

T
(c) argz argz =—45° (_ _) a Re
4 Polar Form cosf=— a=rcosf g_ tau‘ii
; z=a+bi i a—i h—=rsing
(d) Express the complex number z in polar form. SHEE S k=

=7 s
rcosf +irsiné Nane of these are on

z= r{cos6 +isind) the formula sheet!

z = V2(cos(—45°) + i sin(—45%))

[ —\2 (cos(—g) + isin(—g))]

Questions...
For each complex number below;

(a) Express in an argand diagram
(b) Calculate the modulus

(c) Calculate the argument

(d) Werite in polar form

pi z=3-—3i
& z=4—4/3i

-«  z=10V3-10i

P z = —bi
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Answers

4 @ - (b) 1=3vZ (o) argz=—45°

& (@ (b) l21=8  (c) argz=-60°

(d) z=3v2(cos(—45°) + i sin(—45°)) (or 72 if using radians)

(d) z =8(cos(—60°) + isin(—60°)) (or 72 if using radians)

- (@ (b) |z|=20 (c¢) argz=-30° (d) z=20(cos(—30°) + isin(—30°)) (or —g if using radians)

& (a) . . (b) lzI=5 () argz=-90° (d) z=5(cos(—90°) +isin(—90°)) (or —g if using radians)
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