1.3) de Moivre’s theorem



Worked example

Your turn

Use de Moivre’s theorem to
express in the form x + iy, where
x,y ER

(cos @ + isin8)>

(cos 20 + isin 26)3

Use de Moivre’s theorem to
express in the form x + iy, where
x,y €ER

(cos@ +isin@)’

cos70 +isin76

(cos 36 + isin 30)°
cos 156 + isin 156



Worked example

Your turn

Express in the form e™?
(cos 50 + isin 560)3

(cos 36 + isin36)7

(cos 26 + isin 26)°

(cos760 —isin70)3

Express in the form e™?

(cos 30 + isin 36)7
(cos 50 + isin560)*

el@




Worked example Your turn

Simplify Simplify
3m . . 3m\* O . . 9m\°
(cosﬁ + 1 SIn ﬁ) (cosﬁ + 1 SIn ﬁ)
(cos 2% — isin?) (cos 25 — isin22)
COS 11 L SIn 11 CoS 17 L SIn 17

—1




Worked example Your turn

Express in the form x + iy where | Express in the form x + iy where
x,y €ER x,y € R

(1-3i) (1+v30)
64 + 643 i




Worked example Your turn
_ T, ... 2T 2T
W—\/E(cos§+lsm§) z=\/§<cos?+isin?>

Giving your answer in the form
a + ib, where a,b € R, find the
exact value of:

.

Giving your answer in the form
a + ib, where a,b € R, find the

exact value of:

Z4-

25+25\/§,
2 T ¢




Worked example Your turn
w=—2—2v3i z=—8+8V3i
Using de Moivre’s Theorem, find | Using de Moivre’s Theorem, find
w? z3
4096




Worked example

Your turn

Use de Moivre’s theorem to show
that (a + bi)™ — (a — bi)™is
imaginary for all integers n

Use de Moivre’s theorem to show
that (a + bi)™ + (a — bi)™ is real
for all integersn

(a + bi)™* + (a — bi)"
= (rei‘g)n — (re‘ig)n
— reinb _ ,o—inb
— 7,n(eine _ e—in@)
= r"(cosnf + isinnf — (cosnf — i sinnf)
= r"(2i sinnf)
= 2r"sinn@ (i)



Worked example Your turn

Using Euler’s relation, prove that if n is a positive integer, | Using Euler’s relation, prove that if n is a positive integer,
(r(cos6 + isin®))" = r"(cosné + i sinnd) (r(cos@ +isin8)) " = r~"(cos(—nb) + i sin(-nh))

(r(cos 6 + isin 9))_n
— (reie)—n
-n,—in6

=Tr e

= r~"(cos(—n#) + i sin(—nH))




Worked example Your turn

Without using Euler’s relation, prove that if n is a positive | Without using Euler’s relation, prove that if n is a positive
integer, integer,
(r(cos6 + isin®))" = r"(cosné + i sinnd) (r(cosf +isinB)) " = r~"(cos(—nf) + i sin(—nb))

(r(cos 6 + isin 9))_n

1
N (r(cos 6 + isin 6))n

1
~ r*(cosn6 + i sinno)

1 cosnf — isinnf

= — X —
r"(cosnf + isinnf) cosnf —isinnb

cosnf — i sinnf

~ r"(cos2nB — i2 sin2 nh)

cosnbf — isinnf
r™(cos? nf + sin? noh)

= r~"(cosnf — isinnfh)

= r~"*(cos(—n#) + i sin(—nHh))




