Math 555: Differential Equations
Final Exam, PartI

Thursday, 24 July 2014

Name: !@%

Instructions: Complete all 3 problems in part I, and 2 of the 3 problems in part II.
Clearly mark the problem in part II that you would like to omit. Each completed
problem is worth 20 points.

Show enough work, and follow all instructions carefully. Write your name on each
page.

You may not use a calculator, or any other electronic device. You may use only a
3 x 5 index card of your own notes, a pencil, and your brain.

Good Luck!
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Part I. Complete all 3 problems in the space provided. Show enough work.

1. Use the definition of Laplace transform to calculate
F(s) = L{t%e‘}.
Be sure to treat all improper integrals properly, and determine the domain of F.
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2. Use Laplace transforms to solve the initial value problem,

2y"+4y' -6y =0;
y(0) =1,
Y0 =-1
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3. Use Laplace transforms to solve the initial value problem,

{yll - 2y’ +y= u%(l‘) sin(1);
y(0)=y'(0)=0
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Part I1. Complete 2 of the 3 problems. Show enough work. Clearly mark the one problem that
you wish to omit.

4, Prove the theorem.

Theorem. IfF(s) = L{f (1)} exists for s> a =0, and if c€R, then

L{e f(n}=F(s—c), s>a+c.
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5. Find the inverse Laplace transform £~ {F(s)}, where
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6. Write the piecewise function g as a linear combination of step functions, then find its
Laplace transform.
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