
MATH 267 Section E1 Practice Test Number 3

Problem 1(20 points) Calculate the following improper integral∫ ∞

0

t

t4 + 1
dt.

Problem 2(20 points) Use the method of the Laplace transform to solve the
following boundary value problem

y′′′ − y = t3, y(0) = y′(0) = y′′(0) = 0.

Problem 3(20 points) Calculate the Laplace transform of the function h(t) de-
fined by

h(t) = t, 0 < t ≤ 1,

h(t) = t2, 1 < t.

Problem 4(20 points) Solve the following boundary value problem

y′ − y = h(t)− δ(t− 4), y(0) = 0,

where h(t) is the function

h(t) = 1, 0 ≤ t < 2, h(t) ≡ 0 t /∈ [0, 2).

Problem 5(20 points) a) Calculate the function

h(t) = t ? t2,

where ? is the convolution integral.
b) Verify that t ? t2 = t2 ? t.
c) Calculate the Laplace transform of h(t)
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