
ÇANKAYA UNIVERSITY
Department of Mathematics and Computer Science

MATH 351 Complex Analysis I

1st Midterm
November 8, 2007

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 351 Complex Analysis I

2nd Midterm
December 17, 2007

08:40-10:30

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 351 Complex Analysis I

Final
January 14, 2008

11:00-13:00

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















MATH 351 Complex Analysis I
Make-up for the first midterm

January 24, 2008
13:00-15:00

Questions

(1) (a) Find all the values of (−16)
1
4 in rectangular coordinates and locate them in the complex plane. (10 points)

(b) Sketch the set of points satisfying
(i) |z − 2| > |z − 3|, (5 points)

(ii) Re(z − i) = 2. (5 points)
(2) (a) Compute and express in Cartesian form

(i)
1

i2015
, (5 points)

(ii) (
√

3 + i)6, (5 points)
(b) Represent the following complex numbers in polar form.

(i)
6

i+
√

3
, (5 points)

(ii) (5 + 5i)3. (5 points)
(3) (a) Find the image of the set D =

{
reiθ

∣∣ r > 3, 2π
3 < θ < 3π

4

}
the mapping w = z3. (10 points)

(b) Find the image of the set D =
{
z = x+ iy

∣∣ x > 1, y > 1
}

under the mapping
1
z

. (10 points)

(4) (a) Let

f(z) =


(Re(z))2

|z|
if z 6= 0

0 if z = 0
Decide whether f is continuous at z = 0. (10 points)

(b) Evaluate lim
z→1+i

z2 + z − 1− 3i
z2 − 2z + 2

if it exits. Do not use L’Hospital’s rule. (10 points)

(5) Let f(z) = z3 + 1.
(a) By using the definition of derivative show that f is differentiable everywhere and find f ′(z). (5 points)
(b) Write f(z) in the form u(x, y) + iv(x, y). (5 points)
(c) Show that ux(x, y) = vy(x, y) and uy(x, y) = −vx(x, y). (5 points)
(d) Show that f ′(z) = ux(x, y) + ivx(x, y) = vy(x, y)− iuy(x, y). (5 points)



MATH 351 Complex Analysis I
Make-up for the second midterm

January 24, 2008
13:00-15:00

Questions

(1) (a) Determine whether u(x, y) = y3 − 3x2y is harmonic. If it is harmonic find its harmonic conjugate.
(10 points)

(b) Does an analytic function f(z) = u(x, y) + iv(x, y) exist for which v(x, y) = x3 + y3? Why or why not?
(10 points)

(2) (a) Find all values of z for which the following equation ez = 1 + i
√

3 hold. (10 points)
(b) Find all values of (1 + i)2−i. Indicate which one is the principle. (10 points)

(3) (a) Express cos (1 + i) in Cartesian form. (10 points)
(b) Show that sinh z = 0 if and only if z = nπi, n ∈ Z. (10 points)

(4) (a) Evaluate
∞∑

n=0

(
1

2 + i

)n

. (10 points)

(b) Find the radius of convergence of the power series
∞∑

n=0

n!zn

nn
. (10 points)

(5) (a) Determine where f(z) = 8x− x3 − xy2 + i(x2y + y3 − 8y) is
(i) differentiable (7 points)

(ii) analytic (3 points)
(b) Let f(z) = 3x+ y + i(3y − x), z = x+ iy.

(i) Find the region D where f is analytic. (5 points)
(ii) Find the derivative of f and express it as a function of z in D. (5 points)




