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Mat˙matical Met„ds of Physics

Problems 2

2.1 Evaluate each of the following integrals:

a)

∫ +∞

−∞
dx

1

(x2 + a2)3
, for a > 0,

b)

∫ +∞

−∞
dx

eax − ebx

1− ex
,

c)

∫ +∞

0

dx
1

x3 + 1
.

Hint: you may want to choose from the contours presented below.

R

iπ

-R R

120°

R-R r-r

2.2 Evaluate each of the following integrals:

a)

∫ +∞

−∞
dx

x2

(x2 + a2)2
, for a > 0,

b)

∫ +∞

−∞
dx

ekx

1 + ex
, for k ∈ (0, 1),

c)

∫ +∞

0

dx
sinx

x(a2 + x2)
.

Hint: you may want to choose from the contours presented below.
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