a) Given that z = cos0 + isinf , show that z + i = 2cos0

b) Hence, show that z™ + zin = 2cosnf

5
c) Use the Binomial expansion to expand (z + i)

d) Hence, show that cos®6 = 1—16005 56 + %COS?)@ + gcose

a) If z=cosf + isind
|z| =
Iz =1
arg(z) =6
arg(z™) = -6

1
—=z"1=cos(—0) + isin(—0)
z

sinx is an odd function:
sin(—x) = —sinx

f(x) = sin(—x)
/n 0 n/\z)\x

cosx is an even function:

cos(—x) = cosx

f(x) = cos(—x)

2 BB,

1
Therefore ~= cos(8) — isin(8)
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1
zZ+ 2 = cos0 + isin@ + cosO — isin0

1
z+— = 2cos0
z

b) arg(z™) = nb
so z" = cos(nf) + isin(nh)
arg(z™™) = —nb

and _ -
=2 " = cos(—n0) + isin(—nb)

z™" = cos(n@) — isin(nh)

= cos(nf) + isin(nf) + cos(nb) — isin(noh)

1 = 2cosné

5

T+ —sesen (B 106 () +1069(2) +s@ () + ()

VA

1

1 1
=2z°+52° +102+10-+ 5=+ —=
VA VA VA

5 1 1 1
d) (Z+l) =ZS+—5+523+5—3+1OZ+10—
VA Z Z VA

5 1 1 1
(2cos8) =25+—5+5<23+_3>+10<Z+_>
Z z Z

25(cos8)® = 2cos560 + 10cos36 + 20cos6

32(cos0)® = 2cos560 + 10cos36 + 20cos0

5
cos>6 1 5 5
= Ecos 56 + Rcos39 + 50059
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