Homework Set No. 5 NEEP 547
Due October 11, 2013 DLH

1. (4pts) Find the inverse Laplace transform of the following function:

241
g(s) =In (m)

2. (6pts) Use the Laplace transform to solve the following problem:
(1-1)y" +ty —y = 0 with initial conditions; y(0) = 3 and y'(0) = —1.

Periodic function

3. (8pts) Solve the initial value problem where is f(t) is a periodic function:

/ N gt . . . ] 1 for0 <t<?2
Y +4y+3 [yyt)dt —f(t),y(O)—l,Wlthf(t)—{ 1 for2<ted

Convolution Theorem

4. (10pts) Consider the equation of motion for a damped harmonic oscillator:

d’z dz t k
322—4-2/\%—%%%33: /) where: A = 2—% and w, = pg
with a general forcing function f(¢) and initial conditions z(0) = 0 and z' (0) = vo. Express
the general solution of the equation in terms of the convolution integral. Determine the
solution for function a). f(t) = P4(t) and b) f(t) = Fy sin(wt). Note: the oscillator is
under damped, i.e. w? > A2, ‘

5. (10pts) Heat Conduction Equation (0 < z < £ and ¢ > 0):

2
%_tq - kg—xg— =ae *" with 1.C.: U(z,0) =0 and B.C.: U(0,t) =U(,t) =0

where k, @ and o are positive constants.
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