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1. Find the residue of

f(z) =
z + 1

z2(z − 2)

(a) at z = 0 and (b) at z = 2.

2. Use the theory of residue to evaluate the following definite integrals

(a)
∫ 2π

0
dθ

2+cos θ ,

(b)
∫ π
0

cos 2θdθ
1−2a cos θ+a2 , where −1 < a < 1,

(c)
∫ π
0

sin2n θdθ, where n = 1, 2, . . . .

3. Show that

(a) ∫ ∞
−∞

x2 + 1

x4 + 1
dx =

√
2π;

(b) ∫ ∞
0

ab

(x2 + a2)(x2 + b2)
dx =

π

2(a+ b)
for a, b ∈ R

4. Evaluate

(a) ∫ ∞
−∞

e3ix

x− 2i
dx;

(b) ∫ ∞
−∞

cosmx

(x2 + a2)(x2 + b2)
dx for a, b ∈ R.

5. Use a rectangular contour to show that∫ ∞
−∞

cosmx

e−x + ex
dx =

π

emπ/2 + e−mπ/2
.

6. Use a pie-shaped contour with θ = 2π
3 to show that∫ ∞

0

1

x3 + 1
dx =

2
√

3π

9
.

1


