Math 241, Spring 2006 Find Examindion

, : : _ "1 x11<x<0 _
1. Find the Fourier series for thefundion f(x) = # . Write outterms throughn = 3.
$ 1! x!l0<x<1

2. Solve theonedimensond heat equaion for alaterally insulated bar of length! whos endsare hdd at

X< X< r
0j and across which theinitial temperature distributionis given by f(x) =
- X’!E <X<T

3. Find all produd solutionsfor u(x, y) if xu, —yu, =0.

4, Find all of thecuberootsof z=4+i4+/3. Sketch therootsiin the complex plane

5. Which, if any of thefundionslisted bdow are andytic in thedomain z" 0?

a) logz b) iz 0) iz
z 5
6. Isthere afundion v(x, y) corresponding to u(x,y) = x* — y® + 6xy suchtha f(z) =u(x,y)+iv(x,y) isan

andytic complex fundion? If such av exists, findit, write f(z) and compute f'(z).

7. Evaluae !sz dz if Cisthestraightlinefromz=0toz=2+4i.

8. Evaluae jc sinz dz where Cisthesemi-circle |7 = 1 in theuppe hdf-planestarting at z= 1 and ending
az=81.

I _ 2
72Z' 6 dz whee Cistheélipse (oY)

+y*=1.
771 2z Y

9. Evaluae <'3C

10. FindtheMaclaurin seriesfor f(z) = arctan(z) and determinetheradiusof convegence of your series by

some suitable means. {HINT: first find aseriesfor thederivative f'(z) = then integrate that

72 +1
seriestermwise.}

. 113 .
11.  Writeoutthefirst fourterms of the Laurent seriesfor f(z) = zzsn#—a with center 7, = 0, then:
Z
a) givetheresdueof f(z) a z=0;

b) check one- z,=0is (A apoleof order ;
(d an essential singularity.
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12.  Evauaetheconturintegra & z°e V7 dz where C is any circle centered at the z= 0 traversed in the
clockwise direction.

dl .

13.  Evauaetherea integral #f"l T cos/

VA

14. Evauaethecontourintegra Gcﬁdz over each of thefollowing (postively oriented) contours:
2(z° + |

0|4=4 b) lzD4i| =2 o) zB2|=1



