
ÇANKAYA UNIVERSITY
Department of Mathematics and Computer Science

MATH 352 Complex Analysis II

1st Midterm
March 13, 2008

12:40-14:30

Surname :
Name :
ID # :

Department :
Section :

Instructor :
Signature :

• The exam consists of 4 questions of equal weight.
• Please read the questions carefully and write your answers under the corresponding ques-

tions. Be neat.
• Show all your work. Correct answers without sufficient explanation might not get full

credit.
• Calculators are not allowed.

GOOD LUCK!

Please do not write below this line.

Q1 Q2 Q3 Q4 TOTAL

25 25 25 25 100











ÇANKAYA UNIVERSITY
Department of Mathematics and Computer Science

MATH 352 Complex Analysis II

2nd Midterm
April 24, 2008
12:40-14:30

Surname :
Name :
ID # :

Department :
Section :

Instructor :
Signature :

• The exam consists of 5 questions of equal weight.
• Please read the questions carefully and write your answers under the corresponding ques-

tions. Be neat.
• Show all your work. Correct answers without sufficient explanation might not get full

credit.
• Calculators are not allowed.

GOOD LUCK!

Please do not write below this line.

Q1 Q2 Q3 Q4 Q5 TOTAL

20 20 20 20 20 100













ÇANKAYA UNIVERSITY
Department of Mathematics and Computer Science

MATH 352 Complex Analysis II

Final
May 28, 2008
11:00-12:50

Surname :
Name :
ID # :

Department :
Section :

Instructor :
Signature :

• The exam consists of 5 questions of equal weight.
• Please read the questions carefully and write your answers under the corresponding ques-

tions. Be neat.
• Show all your work. Correct answers without sufficient explanation might not get full

credit.
• Calculators are not allowed.

GOOD LUCK!

Please do not write below this line.

Q1 Q2 Q3 Q4 Q5 TOTAL

20 20 20 20 20 100













ÇANKAYA UNIVERSITY
Department of Mathematics and Computer Science

MATH 352 Complex Analysis II
Make-up for the first midterm

June 9, 2008, 10:00-11:50

Questions

(1) (a) Evaluate
1
πi

‰

C

tan z
(3z − π)3

dz where C = {z : |z| = 1}. (12.5 points)

(b) Evaluate
ˆ

C

(12z2 − 4iz) dz where C is the curve y = x2 joining points (1, 1) and (2, 4), (12.5 points)

(2) Evaluate

(a)
‰

C

z2 + z + 1
z2(z − 1)(z − 2)

where C is the the circle with radius 3
2 centered at the origin. (12.5 points)

(b)


C

cosπz
z2 − 1

dz where C is the rectangle with vertices at i,−i, 2 + i, 2− i. (12.5 points)

(3) (a) Find all functions f(z) which are analytic in |z| < 1 and which satisfy the conditions (a) f(0) = 1, (b)
|f(z)| ≥ 1 for |z| < 1. (12.5 points)

(b) Find all functions f(z) which are analytic everywhere, satisfy the conditions |f(z)| ≤ 6|z| for all z, f(0) = 0
and f(i) = −1. (12.5 points)

(4) (a) If
z

ez + 1
were expanded into its Maclaurin series, what would be the region of convergence? Do not perform

the expansion (12.5 points)

(b) Find the Taylor series centered at α = 1 and state where it converges for f(z) =
1− z
z − 3

. (12.5 points)



ÇANKAYA UNIVERSITY
Department of Mathematics and Computer Science

MATH 352 Complex Analysis II
Make-up for the second midterm

June 9, 2008, 10:00-11:50

Questions

(1) Expand f(z) =
1

z2 + 4z + 3
in a Laurent series valid for

(a) 1 < |z| < 3. (5 points)
(b) |z| > 3. (5 points)
(c) 0 < |z + 1| < 2. (5 points)
(d) |z| < 1. (5 points)

(2) Find and classify all the zeros and singularities of f and calculate the residue of f at each singular point.

(a) f(z) = (z − 3) sin
1

z + 2
. (10 points)

(b) f(z) =
e2z

(z − 1)3
. (10 points)

(3) Evaluate

(a)
ˆ 2π

0

dθ

5− 3 sin θ
. (10 points)

(b)
‰

C

dz

z2 sinh z
where C = {z : |z| = 1}. (10 points)

(4) Evaluate

(a)
ˆ ∞
−∞

dx

(x2 + 1)(x2 + 2x+ 1)
. (10 points)

(b)
ˆ ∞

0

cos 2x
x2 + 1

dx. (10 points)

(5) Use residues to evaluate the principal value of
ˆ ∞

0

dx

x
1
3 (1 + x)

. (20 points)



ÇANKAYA UNIVERSITY
Department of Mathematics and Computer Science

MATH 352 Complex Analysis II
Make-up for the final

June 9, 2008, 10:00-11:50

Questions

(1) Let f(z) =
z − sin z

z3
.

(a) Find the Laurent series representation of f which is valid in |z| > 0. (8 points)
(b) Determine the type of the isolated singularity of f at z = 0 and find the corresponding residue. (6 points)
(c) Determine the type of the isolated singularity of f at z =∞ and find the corresponding residue. (6 points)

(2) Evaluate.

(a)
ˆ 2π

0

dθ

5− 3 sin θ
. (10 points)

(b)
ˆ ∞
−∞

dx

(x2 + 1)(x2 + 2x+ 1)
. (10 points)

(3) (a) Determine the value of 4C arg f(z) if C is the circle |z| = 2, described in the positive sense and f(z) =
(z3 + 2)(z − 1)
z5(z2 + 5)

. (10 points)

(b) Prove that all the zeros of the polynomial z3 + z2 + 3 lie in the annulus 1 < |z| < 2.
(10 points)

(4) Show that
∞∑

n=−∞

1
n2 + 4

=
π

2
coth(2π)

(20 points)

(5) Evaluate

(a)
‰

|z|=3

(z − 1)3

z(z + 2)3
dz (10 points)

(b) Evaluate
‰

|z|= 35
2

z19 sin 1
z

(z − 1)(z − 2)(z − 3) · · · (z − 19)
dz. (10 points)



ÇANKAYA UNIVERSITY
Department of Mathematics and Computer Science

MATH 352 Complex Analysis II
Make-up for the first and second midterms

June 9, 2008, 10:00-11:50

Questions

(1) (a) Evaluate
1
πi

‰

C

tan z
(3z − π)3

dz where C = {z : |z| = 1}. (10 points)

(b) Evaluate
ˆ

C

(12z2 − 4iz) dz where C is the curve y = x2 joining points (1, 1) and (2, 4), (10 points)

(2) (a) Find all functions f(z) which are analytic in |z| < 1 and which satisfy the conditions (a) f(0) = 1, (b)
|f(z)| ≥ 1 for |z| < 1. (10 points)

(b) Find all functions f(z) which are analytic everywhere, satisfy the conditions |f(z)| ≤ 6|z| for all z, f(0) = 0
and f(i) = −1. (10 points)

(3) Evaluate

(a)
ˆ 2π

0

dθ

5− 3 sin θ
. (10 points)

(b)
‰

C

dz

z2 sinh z
where C = {z : |z| = 1}. (10 points)

(4) Evaluate

(a)
ˆ ∞
−∞

dx

(x2 + 1)(x2 + 2x+ 1)
. (10 points)

(b)
ˆ ∞

0

cos 2x
x2 + 1

dx. (10 points)

(5) Use residues to evaluate the principal value of
ˆ ∞

0

dx

x
1
3 (1 + x)

. (20 points)



ÇANKAYA UNIVERSITY
Department of Mathematics and Computer Science

MATH 352 Complex Analysis II
Make-up for the first and second midterms

June 13, 2008, 10:00-11:50

Questions

(1) (a) Evaluate
1
πi

‰

C

tan z
(3z − π)3

dz where C = {z : |z| = 1}. (10 points)

(b) Evaluate
ˆ

C

(12z2 − 4iz) dz where C is the curve y = x2 joining points (1, 1) and (2, 4), (10 points)

(2) (a) Find all functions f(z) which are analytic in |z| < 1 and which satisfy the conditions (a) f(0) = 1, (b)
|f(z)| ≥ 1 for |z| < 1. (10 points)

(b) Find all functions f(z) which are analytic everywhere, satisfy the conditions |f(z)| ≤ 6|z| for all z, f(0) = 0
and f(i) = −1. (10 points)

(3) Evaluate

(a)
ˆ 2π

0

dθ

5− 3 sin θ
. (10 points)

(b)
‰

C

ez

z3 + z
dz, where C = {z : |z| = 2}. (10 points)

(4) Evaluate

(a)
ˆ ∞
−∞

dx

(x2 + 1)(x2 + 4)
. (10 points)

(b)
ˆ ∞

0

cos 2x
x2 + 1

dx. (10 points)

(5) Use residues to evaluate the principal value of
ˆ ∞

0

dx

x
1
3 (1 + x)

. (20 points)



ÇANKAYA UNIVERSITY
Department of Mathematics and Computer Science

MATH 352 Complex Analysis II
Make-up

June 9, 2008, 10:00-11:50

Questions

(1) (a) Evaluate
1
πi

‰

C

tan z
(3z − π)3

dz where C = {z : |z| = 1}. (10 points)

(b) Evaluate
ˆ

C

(12z2 − 4iz) dz where C is the curve y = x2 joining points (1, 1) and (2, 4), (10 points)

(2) Evaluate.

(a)
ˆ 2π

0

dθ

5− 3 sin θ
. (10 points)

(b)
ˆ ∞
−∞

dx

(x2 + 1)(x2 + 2x+ 1)
. (10 points)

(3) (a) Find all functions f(z) which are analytic in |z| < 1 and which satisfy the conditions (a) f(0) = 1, (b)
|f(z)| ≥ 1 for |z| < 1. (10 points)

(b) Prove that all the zeros of the polynomial z3 + z2 + 3 lie in the annulus 1 < |z| < 2.
(10 points)

(4) Show that
∞∑

n=−∞

1
n2 + 4

=
π

2
coth(2π)

(20 points)

(5) Evaluate

(a)
‰

|z|=3

(z − 1)3

z(z + 2)3
dz (10 points)

(b)
‰

C

dz

z2 sinh z
where C = {z : |z| = 1}. (10 points)




