A Beam Problem
A Project for Math 2403

Two examples, concer ning bending of beams, are presented in thefollowing to
illustrate how delta function and the Heaviside unit-step function can be used in
applications. | hopethat you will gain more insight and appreciation of these
discontinuous functions. Your assignment will be to follow these examplesto work on
asimilar problem.

Example 1. A ssimply supported beam

Part A. Under a concentrate load of P

A beam of length I issimply supported at both ends. Suppose a downward, concentrate load Pis
acting on the beam as shown below.
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Deter mine the deflection, y(x), by using Laplace transform. Asit is known from the study of

deformable bodies (or strength of materials) the equation gover ning the beam deflection y(z) is
y*® (z) = K6(x —€), K=P/EI

with boundary conditions, y(0) = v”(0) = y(I) = vy”(l) = 0. Apply thetransform to obtain
s'Y (s) = Ke ¢ + s%y(0) + s%y/(0) + s y”(0) + y®(0)

where we denote ¢/ (0) by a K and % (0) by bK so we have
Y(s) =K[he *+ak +b%].

Taketheinversetransform



