Review of AS complex numbers

Starter
1. Three planes have the equations:
o x+3y—2z=17 Tyt 2x—=2y+z=3 iy 3x+y—z=k
(a) Explain how you know that none of the planes are parallel to one another.
(b) Investigate the intersection of the planes when: (i) k = 10 (i) k = 12. State the
geometrical configuration of the planes in each case.
(c) For the case where the equations are consistent find the equation of the line where
the planes meet.

Notes

Review of AS complex numbers
Basics

For the complex number z = x + iy

Modulus: lz| = \/x2 + y?

Argument: The argument of a complex number, z, is the angle
that the line between the origin and 7 makes with
the positive x — axis, measured anti-clockwise.

Im

ond T st
Quadrant | Quadrant

To find the argument:

1 —

1. Calculate tan™

X »Re
N.B. Notice that we ignore the signs of the components 3rd 4th
of the complex number when finding the initial angle. Quadrant Quadrant

2.  Sketch a quick Argand diagram to decide which quadrant 7 lies in and then decide what
you need to do to the angle found in step 1.

N.B. The argument of a complex number is measured in radians where —7 < 0 < 7 or
0<60<2nm
When —7 < 0 < mor (0 < 0 < 2z, the argument is referred to as the principal
argument and is denoted with a capital letter.

Modulus-argument form
x+iy =r(cosf +isind)wherer = |z| and = Arg

Sox =rcosfandy =rsinf

Powers of complex numbers

Modulus: 12" = |z]|"

Argument:  Argz" =nArgz+ kQ2r)where k=..., -2, -1,0,1,2,... and
k is chosen to ensure —7 < Arg 7" < mor
0<Argz'<2nrm

Multiplying and dividing complex numbers in modulus-argument form

|15 = |z X | 2, | |21+ 221 = [z + 12,

arg (zy2,) = arg z; + arg 2, + k(2n) arg (7, +z,) = argz, —arg 2, + k(2x)
wherek = —1,0o0r 1 and kis chosentoensure — 7 < 0 <zwor0 <6 < 2.
Complex conjugates

|2*] = |z]

Arg z*¥ = — Arg 2
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Notation
r(cos@ +isin@) = rcis6

E.g.1 Giventhati=+/—1,find (a) i O E @ i @ P

Eg.2 letzj=2+i,zp=2—-iW3andzz=i—1.
(a) Write down the complex conjugates of z;, z, and z5.
(b Express in the form a + ib: (i) H X3 (ii) B+

)
(c) Find the modulus and argument of z;, Z, and z5.
) Express z;, 2, and Zz in modulus-argument form.

E.g. 3 Express the following in the form a + ib.
V4 /4

(a) 24/3 cos(—) +isin<—)
3 3

@ 2v2 COS(_iL_]T)_i_iSin(_%)] (d) Cos<—g)+isin<—g>
Working:  (a) 24/3 [cos(%) +i sin(%)] =1/3 +3i

(b) 8(cos 0 +isin0)

Exercise
No exercise

Summary
See above
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