Math 555: Differential Equations I
Midterm Exam # 4

Friday, 22 November 2013

Name: K‘Q “:}

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 all work, and follow the 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!



Name: ke %

Part I: Complete all 3 problems.

1. Use the definition of the Laplace transform to find the Laplace transform of

f(t) = te®.

Be sure to show all work, and treat the improper integral(s) correctly.
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2. Use the definition of the Laplace transform to find the Laplace transform of

() = us(t)(t — 1)%

Be sure to show all work, and treat the improper integral(s) correctly.
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3. Find £ {f"(t)}, where f(t) = Xc* cos(t).

You may use the table for help, if necessary. Wvile w5 a5 M?/l# ](WAUI'V;V\ :
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Part II: Complete 2 of the 3 problems. Clearly mark the one problem you wish
to omit.

4. (a.) Write the piecewise function A(t) in terms of step functions u.(t), and sketch the
graph of y = h(t).
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5. Prove the theorem:

If F(s) = L{f(t)} exists for s >a >0, and if c > 0 is a constant, then
Llud®)f(t — ) = =L{F(B)} = e F(s).

Show all of your work.
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6.

Use Laplace transforms to solve the initial value problem:

y —dy =0; y(0)=1, ¥'(0) =0, y"(0) = -2, y"(0) = 0.
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