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1. (a) e2±3πi = e2(cos 3π ± i sin 3π) = −e2.

(b) e(2+πi)/4 = e1/2(cosπ/4 + i sinπ/4) =

√
2
√
e

2
(1 + i) =

√
e2(1 + i).

(c) ez+πi = ezeπi = −ez.

2. 2, z2, 3, z, ez, and e−z are all entire, so any sum of products of them is also entire by theorems in section
19.

8. (a) z = log−2 = ln | − 2|+ i arg(−2) + ln 2 + i(π + 2kπ).

(b) z = log(1 +
√
3i) = ln(2) + i arg(1 +

√
3i) = ln 2 + i(π/3 + 2kπ).

(c) 2z − 1 = log 1 = i(2kπ), so z = kπi+
1

2
.

10. (a) Suppose that ez = ex(cosx+ i sin y) is real. Then sin y = 0, so y = kπ for some integer k. Since
y = ℑz, we have ℑz = kπ.

(b) Suppose that ez = ex(cosx + i sin y) is pure imaginary. Then cos y = 0, so y = (2k + 1)π/2 for
some integer k. Since y = ℑz, we have ℑz = (2k + 1)π/2.


