MATH 4356-001 Exam| September 28, 1999
Answer the problems on separate paper. Y ou do not need to rewrite the problem statements on your
answer sheets. Do your own work. Show al relevant sepswhich lead to your solutions. Retain this
guestion sheet for your records.

1. [12 pts] Write each of the following complex numbers zintheform a + bi:

a z= _1t3i b, gz = 2g3+is/6
2+ 3i
2. [6 pts] Write the complex number 2+ 2i intheform rev .
-V3+i

3. [16 pts] Sketch the graphs of:
a z@) = -1+i+t(2-9, D<t<s1 b z@=e1*" p<t<1
4. [6pts] Solve z2 + 2iz - § = 0.

5. [8pts] Show that Im z> 0 impliesthat Im 1/z< 0.
1
6. [8pts] Finddl vauesof (1 - /3i)°

7. [10pts]LetS={ z:Rez>0and1<|Z<2} andletT={z:|4 <1} \(0,1). For each of the
sets Sand T determine whether the st is:

a open b. closed C. connected d. convex e. bounded

8. [12pts] Find each of the following limits (if they exist):

a lim[—l_i]'l b fm 21
wal 4 ~-1z4-1
9. [8pts] Determinewhere f(x,3) = x + LA iy + X ) isandytic (if anywhere).
x2 +yp? x2 +p?

10. [9 pts] Show that y? - x? - y is harmonic and find a harmonic conjugate for it.
11. [6 pts] Give an example for each of the following:

a. A function f which is defined on an open set D such that f isandyticon D and
Ref (2° Oon D, butf isnot constant on D.

b. A function f which isdefined on an domain D such that Ref (z) © Oon D, but f is



not constant on D.



