10 Problems
(1a) (22)% _ (2€i(g+2wk))% _ ﬁ(ei(g—kwk))
e’ is either —1 or 1, and V2e'T = 1 +14. So the roots are 1 +14 and —1 — i.
(1b) (1 —+/3i)2 = (2e TIN5 = /2T TR

Again ™ = £1. ¢'F = \/g_z , so the roots are ‘/3; and _‘/\/%“,
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(2a) (—16)7 = (16¢i(T+2mR)) T = 2¢i(F+
€% is cither 1, 4, —1 or —i. €' = 1+’ So the roots are ++/2(1 4 i) and +v/2(1 — 7).
The principal root is v/2(1 + i) (when k = 0).
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Again €% is +1 or +i. e s = \[— so the roots are £(v/3 — i) and +(1 — v/3i). The
principal root is /3 — (whe k= )

(6)

44 = 0
2 = 4
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2 = V2elitT)
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- = VA
z = (1449 OR £ (1 —1)

Note: the book version of this problem has another part, where you factor z* +4. That part
is done as follows:
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(z=(1+)(z=(=1-9)(z -1 =)z = (=1+4))
= (z—1—=-9)(z+14+0)(z—14+10)(z+1—1)

[(z=1—d)(z = 1+9)][(z +1+0)(z+1—1)]
= [2 =22+ 2)[z* + 22+ 2]

(7) Assume c is an nth root of unity other than unity. Then

1 2 ... n—1y(1 —
et @ p e — (+c+c+i +c™ (1 —¢)
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1 — ¢n
= 7 ¢ (expand numerator, all else cancels)
—c
1-1 . :
= 7 (since ¢ is an nth root of 1)
—c
= 0

Note that dividing by 1 — ¢ is where we use the assumption that c is a root other than unity.



