
MATH 116, SPRING 2004
HOMEWORK 4 SOLUTIONS

Pg. 44, 1:

——————————

sin i =
e − e−1

2
i (1)

cos i =
e + e−1

2
(2)

tan(1 + i) =
sin(1 + i)

cos(1 + i)
(3)

=
cos(1) sin(i) + sin(1) cos(i)

cos(1) cos(i) − sin(1) sin(i)
. (4)

The values in the final expression have been calculated.
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Pg. 44, 3:

——————————

cos(x + iy) = cos(x) cos(iy) − sin(x) sin(iy) (5)

= cos(x)
e−y + ey

2
+ sin(x)

e−y
− ey

2
i. (6)
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Pg. 47, 3:

——————————

Using the formula
eiz = cos z + i sin z, (7)

we obtain

e−
πi

2 = cos(−
π

2
) + i sin(−

π

2
) (8)

= −i. (9)

The other values are handled in the same manner.
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Pg. 47, 4:

——————————

We will solve for the value 1 + i. The others are similar.

eiy = cos y + i sin y, (10)

so
ex+iy = 1 + i (11)

precisely when
ex cos y = 1 (12)

and
ex sin y = 1. (13)

We can equate these to find that we require

ex sin y = ex cos y. (14)

y = π

4
+ 2πk for any integer k works (keep in mind that y = π

4
+ πk, k odd doesn’t work

because of ex cos y = 1). We set x = log(2
√

2

2
).
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Pg. 108, 1:

——————————

Set z(t) = t + ti. Then

∫
γ

x dz =

∫
1

0

tz′(t) dt (15)

=

∫
1

0

t(1 + i) dt (16)

=
1 + i

2
. (17)
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Pg. 108, 2:

——————————

Set z(t) = r cos t + ir sin t. Then

∫
|z|=r

x dz =

∫
2π

0

r cos t(−r sin t + ir cos t)dt (18)

=

∫
2π

0

ir2 cos2 t − r2 sin t cos tdt (19)

=

∫
2π

0

ir2 cos2 tdt (20)

= ir2

∫
2π

0

cos2 tdt (21)

= πir2, (22)

where the real integral calculations have been omitted. For the second method, the same
answer follows immediately from the two facts on the bottom of page 107.
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