
MAT 205E – Theory of a Complex Variable Functions 

Homework 3 

1. Evaluate following integrals. 

a) ∫
cos 𝜃

5 + 4 cos 𝜃
𝑑𝜃

𝜋

−𝜋

= −
𝜋

3
 

b) ∫
𝑑𝜃

1 + sin2 𝜃

𝜋

−𝜋

= 𝜋√2 

c) ∫
𝑑𝜃

1 + 𝑘 sin 𝜃

2𝜋

0

=
2𝜋

√1 − 𝑘2
, (𝑘2 < 1) 

d) ∫
𝑑𝜃

1 + 𝑘 cos 𝜃

2𝜋

0

=
2𝜋

√1 − 𝑘2
, (𝑘2 < 1) 

e) ∫
cos2 3𝜃

5 − 4 cos 2𝜃
𝑑𝜃

2𝜋

0

=
3𝜋

8
 

2. Evaluate following integrals. 

a) ∫
sin2 𝑥

𝑥2
𝑑𝑥

∞

0

=
𝜋

2
 

b) ∫
log 𝑥

𝑥2 + 1
𝑑𝑥

∞

0

= 0 

c) ∫
log 𝑥

(𝑥2 + 1)2
𝑑𝑥

∞

0

= −
𝜋

4
 

3. Evaluate following integrals. 

a) ∫
𝑑𝑥

(𝑥2 + 1)(𝑥2 + 2𝑥 + 2)

∞

−∞

= −
𝜋

5
 

b) ∫
sin 𝑥

𝑥2 + 4𝑥 + 5
𝑑𝑥

∞

−∞

= −
𝜋

𝑒
sin 2 

 

4. Compute residues of following functions at 𝑧 = 0. 

a) cosec2 𝑧 

b) cosec 𝑧2

𝑧3
 

c) 𝑧 cos (
1

𝑧
) 

 

 

 



5. Show that singular points of following functions, are also poles of that functions. Determine 

orders of poles and compute residues.  

 

a) 
𝑧 + 1

𝑧2 − 2𝑧
 

b) tanh 𝑧 

c) 1 − 𝑒2𝑧

𝑧4
 

d) 
𝑒2𝑧

(𝑧 − 1)2
 

e) 
𝑧

cos 𝑧
 

f) 
𝑒𝑧

𝑧2 + 𝜋2
 

 

Note: Demonstrate every steps clearly in your answers. Do not give the solution directly. If you miss any 

step between your solutions you won’t get any point from that question.  

Important Note: Copying is not permitted. Please abide by the Academic Honor Code of ITU during your 

homework preparation. 




