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Exercise 3C

1 a (cos¢9+isin49)6 = cos 66 +1sin 60

b (cos36+isin36)’ = cos126+isin126
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b Recall the identity sin(m + x) = —sin(n — x) then
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4 a (1+i)
If z=1+1,then
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4 b (-2+2i)°
If z=-2+1,then
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So, —-2+2i= 2\/§(cos:%7t + isin%j
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=4096(1+i(0))
= 4096

Therefore, (-2 +2i)* = 4096
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4 ¢ (1-1)°
If z=1-1,then
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4 d (1—\61)6
If z:I—\/gi,then
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Therefore, (1 —\/gi)6 =64
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Therefore, (% - % \/§ i} =8 lx/§ 1
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Therefore, (—2@ —21) =512/3-512i
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5 (3+\Bi)5
If z=3++/3i,then
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a Let z=1+iv3 and w=1-i/3 first of all note that |z |5 wl= 143 =2so it follows that we can
write z =2¢" and w=2e" with tan @ =~/3 and tan ¢ = —/3 so that 6 = gand @ = —% then it
follows that
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b We have
1+iW3) 2 oum . 2nm
=¢C =COS——+1SIn——
1-i\3 3

This is real precisely when ZL;I = kn for some integer k so the smallest value of n for which this

: : 2n 3 . .
is real is n = 5 and we have cos?ng = —1so this is not admissible, the next smallest value for

1+i\/§
1-i3

3
which this is real is 7 =3 in which case ( J =cos 2w =1 which is positive hence this is the

smallest value.
We start by noting that we can write
a+bi=r(cos@+isinf)=re"
a—bi=r(cos@—isin@)=re"’
Then it follows that
(a+bi)" +(a—bi)" =r"e" +re™ =r" (ei”‘g +e*i”‘9)
=r" (cos nf+isin nd +cos nf —isinn@) = 2r" cos nd

which is real.
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Challenge
Given n eR", we have:

1 1

(r(cosf +1isin)) " = —=— —
(r(cos@+ isin)) r" (cosnd +isinnb)
by de Moivre’s theorem for positive integer exponents.
1 y cosnf —isinné
r"(cosn@+isinnd) cosnd—isinnd

cos n@ —1sin nf cosn@ —1sinnf

P (cos2 n@—i’sin’ nH) " (cos2 né + sin’ nH)

=r"(cosnf—isinnd)=r" (cos(—né’) + isin(—n@))
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