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We have noted previously in Section 3.8 that Eq. (31) for the spring–mass system
and Eq. (32) or (33) for the electric circuit are identical mathematically, differing only
in the interpretation of the constants and variables appearing in them. There are other
physical problems that also lead to the same differential equation. Thus, once the
mathematical problem is solved, its solution can be interpreted in terms of whichever
corresponding physical problem is of immediate interest.
In the problem lists following this and other sections in this chapter are numerous

initial value problems for second order linear differential equations with constant
coefficients. Many can be interpreted as models of particular physical systems, but
usually we do not point this out explicitly.

PROBLEMS In each of Problems 1 through 10 find the inverse Laplace transform of the given function.
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In each of Problems 11 through 23 use the Laplace transform to solve the given initial value
problem.

11. y′′ − y′ − 6y = 0; y(0) = 1, y′(0) = −1
12. y′′ + 3y′ + 2y = 0; y(0) = 1, y′(0) = 0
13. y′′ − 2y′ + 2y = 0; y(0) = 0, y′(0) = 1
14. y′′ − 4y′ + 4y = 0; y(0) = 1, y′(0) = 1
15. y′′ − 2y′ − 2y = 0; y(0) = 2, y′(0) = 0
16. y′′ + 2y′ + 5y = 0; y(0) = 2, y′(0) = −1
17. yiv − 4y′′′ + 6y′′ − 4y′ + y = 0; y(0) = 0, y′(0) = 1, y′′(0) = 0, y′′′(0) = 1
18. yiv − y = 0; y(0) = 1, y′(0) = 0, y′′(0) = 1, y′′′(0) = 0
19. yiv − 4y = 0; y(0) = 1, y′(0) = 0, y′′(0) = −2, y′′′(0) = 0
20. y′′ + ω2y = cos 2t, ω2 �= 4; y(0) = 1, y′(0) = 0
21. y′′ − 2y′ + 2y = cos t; y(0) = 1, y′(0) = 0
22. y′′ − 2y′ + 2y = e−t ; y(0) = 0, y′(0) = 1
23. y′′ + 2y′ + y = 4e−t ; y(0) = 2, y′(0) = −1

In each of Problems 24 through 26 find the Laplace transform Y (s) = L{y} of the solution of
the given initial value problem. A method of determining the inverse transform is developed in
Section 6.3.
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