1. 2 points: Find out whether and where in the complex plane the following function
is analytic: '

Y — 1%

f(z,y) = FON R

2. 2 points: Show that the following function f(z,y) is harmonic, and find the function
F(2) of which the function is the real part, i.e. Re[F(2)] = f(z,y). Show that Im[F(z)]
is also harmonic.

f(z,y) = €"cosy.

3. 3 points: Compute the integral

3z
I=j§ c dz,
Cz-ln2

where (' is the square with vertices +1 + 4.

4. 2 points each: Find the residue of the following functions at the indicated points:

1
filz) = 21 at z = 5
6‘LZ 2
tz=
fa(z) D at z = 2i
Bonus (3 points):
) 62.2
f3(z) = Trer’ at z =4

5. 3 points each: Evaluate the following integrals
2
1'1 — / -'__L’ '
o H5—3cosf
I = / > dx
B z2 -|- 4z +5°

/ (4932 +1)3

14:/ Ve dz .
0

1+ 22

Bonus (5 points):
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