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Student Instructions
e Show your work and justify your answers for all questions unless stated otherwise.
e Organize your work in a reasonably neat and coherent way.

Calculators, notes. cell phones. books are not allowed.

Use dark and clear writing: your exam will be scanned into a digital system.

Exam pages are double sided. Be sure to complete both sides.

Leave a 1 inch border around the edges of exams.

Any work done on scratch paper will not be collected and will not be graded.



1. (10 points) A mass of 1 kg stretches a spring 4.9 m. The mass is acted on by a time-dependent
external force of 10sin(2¢) N, the damping factor is v = 2 N/m.

(a) {2 points) Compute the spring constant & (using that g = 9.8 N/kg).
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(b) (8 points) Using the method of undetermined coefficients, find a particular solution for
this equation.
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2. (10 points) Consider the 2nd order linear differential equation:

¥ (t) = 3y'(t) + 2y(t) = te', (1)

(a) (2 points) Find 2 reals \; < Ay such that y;(t) = e*® and y,(¢) = e*?#* define two solutions

of the homogeneous equation.
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(b) (2 poinths’) Compu‘ée the Wronskian Wy, y2)(t).
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(¢) (2 points) Compute the anti-derivatives f 5{?9 %—fdt.
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(d) (4 points) Find a particular solution for the equation (1).
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3. (10 points) Compute the Laplace transform of the function f defined by:

t if 0<t<2?,
0 if 2<t<4,
e if t>4.
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