Department of Mathematics — Philadelphia University — Jordan 19392

Midterm Exam Complex Analysis 02/05/2023

1. (3 points) Find all solutions z € C such that 2iz* + z — 5i = 0
2. (2 points) Evaluate and simplify the Principal power (1 — 7)%
3. (3 points) Evaluate and simplify (—1 4 iy/3)®
4. (2 points) Evaluate and simplify (cos £ + isin £)'" using de Moivre formula
5. (2 points) Let f(z) = cos(z?). Find u(z,y) and v(z,y) such that f(z) = u + iv
6. (3 points) Find the center and radius of the circle given by [3z+45+4iz—5i| = 10
7. (3 points) Prove that cosh® z — sinh® z = 1 for all z € C
8. (3 points) Prove using the definition of limit: lim, 5 ; 5z + 2iz = 12 — 4
9. (3 points) Prove the limit of infinity: lim, ., 522321 = 00

10. (6 points) Let f(z) = 3z* — y® +ix + 2ixy — iy?. Find f/(z) and find the domain

where it exists
11. (Bonus 2 points) Let f(z) = e®. Prove that f’(z) does not exist for all z € C
12. (Bonus 2 points) Prove the formula |sin 2|2 = sin? z+sinh®y for all z = z+yi € C
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