Homework Set No. 11 NEEP 547
Due December 13, 2013 DLH

1. (5pts) Obtain two distinct Laurent expansions for f(z) = (3z+ 1)/(2% — 1) around z = 1
and tell where each converges.

2. If C is the circle |z — 1| = 2, evaluate [ f(z)dz using the Residue Theorem for each of the
following;:

2). (3pts) £(2) = ﬁi%)‘ b). (3pts) f(2) = (7+—?i?57 ¢) (3pts) f(2) = m

3. (4pts) Show that the following function has a simple pole at the origin and find its residue

there:
cosh(z) — 1

sinh(z) — z°

f(z) =

4. Evaluate the following integrals by the method of residues:

™ cos(26) d 27 5in? © 22 dx
a). (5pts) b Tcos(d) 1 5 )/ a+bcos(9 where 0 <b<a c).(5pts) /_oo T8

5. (6pts) Evaluate the following integral by integration around suitably indented contours in
the complex plane:

®  sin(az)
/0 2@ + %) dx where a > 0 and b > 0.

6. Evaluate the integrals:

0 ePF — ef® oo 2 1
a). (6pts)/ E._e.__dm where 0 <p<land 0<g<1 b). (5pts) / In(z* + )dm

—o0 1—g* 0 1+ 22

7. Determine the Laplace inversion of the following functions:

s+1 1
s3(s2+s+1) b)- (6pts) F(s) = (s + b) cosh(av/s)

a). (6pts) F(s) =

8. (8pts) In homework 9, problem 3, we solved for the deflection of the beam, y(x), in Fourier
transform space using the following equation:

0 for —co <z < ¢
d*y Pyl +2x)/? for —L<z<0
EId 4+ky(:c) ~p(z) where p(z) = P(l—z)/? forO<z</t
0 for £ <z < 0.

and obtained the following integral:

_ —=2P, [ (1— cos(wf) cos(wz)
e =—p /o ( w? ) <E1w4 + k) -
Evaluate the integral in the complex plane using the Residue theorem to obtain the complete
solution for y(x).
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