ParPer 1 (CompLEX NUMBERS)

4.2 D MoivrRe OBJECTS

The object is in the formaps0 +isinB). We shall call it a De
Moivre Object DMO). There are 4 nifty tricks that we can do
with it.

[A] De Moivre Tricks

1. Trick : If you multiply DMQO’s you just add the angles.
(cosAJisin A)(cosB [ isinB)

= (cosAcosB —sin AsinB) +i(cosAsinB + cosBsin A)
=cos(A+ B) +isin(A+ B)

2. Trick : If you move a DMO from top to bottom or vice
versa you change the sign between cos and sin.

This works forcosb +isin@
1 _ 1 COSAFisIinA
COoSA+isinA cosAzisinA cosAFisinA

_ COSAFisinA

= — — =COSAFisinA
cos A+sin’ A

3. Trick : If you divide 2 DMO'’s you subtract their angles.
cosAlisinA
cosBIisinB
= (cosAcosB +sin AsinB) +i(sin AcosB — cosAsin B)
=cos(A—-B) +isin(A-B)

= (cosA+isinA)(cosB —isinB)

4. Trick : (cosA+isinA)"

n times
(cosnA+isinnA) by Trick 1. This is an example of De
Moivre’s Theorem (DMT).
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A SummARY oF DE MoIVRE'S TRICKS

DMO 1
If you multiply DMO’s you just add the angles.

(cosAlJisinA)(cosBisinB) =cos(A+B) +isin(A+ B)

DMO 2

If you move a DMO from top to bottom or vice versa you
change the sign between cos and sin.

1

COSA+isinA - COSATFISINA

DMO 3
If you divide 2 DMO'’s you subtract their angles.

cosAisinA
cosBisinB

DMO 4
De Moivre’s Theorem (DMT)

=cos(A-B) +isin(A-B)

(cosA+isinA)" = (cosnA+isinnA), nUN,
N Z
Trick : Don't be too hasty in changing complex humbers out of
polar form. If you know the 4 DMO tricks it is usually easier to
work in polars.

f Example 4: Draw3{cos§+isin§} on an argand diagram. )
SOLUTION Im
z=3{cosl+isint} 7
r=k=30=1=60° y
60 Re
| >
- J
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