








2. (15 points) Find the general solution to
sin(t?)y’ + [2t cos(t?)]y = €' + .
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3. (15 points) A tank initially contains 100 liters of pure water. A mixture
containing salt in the concentration of 5 grams/liter enters the tank at a rate of 2
liters/min, and the well-stirred mixture leaves the tank at the same rate. Let S(t)
denote the amount (in grams) of salt in the tank at time t.

(a) Find a formula for S(t).

(b) What is the limiting amount of salt in the tank as t — oo?
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4. (15 points) Solve the initial value problem
y'+6y +10y =0, y(0)=1,4'(0)=0.
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5. (20 points) Find the general solution to
Y — 4y’ + 4y = sin(2t) + €*.
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6. (15 points) A mass weighing 5 1b stretches a sping 6 inches. Suppose that the
weight is pulled down 1 ft and given a downward velocity of 8 ft/sec. There is no
damping, nor are there external forces. Determine the subsequent motion u(t), and
also the amplitude R of this motion.
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7. (15 points) Let u, be the standard unit step function defined by
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Let
F(@) = ui(t) — u2(t) + (t — 3)ua(t) — (t — 4)us(?).
(a) On the axes below sketch the graph of f(t).
(b) Compute the Laplace transform F(s) of f(t).
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8. (15 points) Find the inverse Laplace transform of

$2+s+3
F(s) = G-1D(2+4)
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9. (15 points). Use Laplace transforms to solve the initial value problem

y' -y -2y=0, y(0)=2y(0) =L
You can check your answer!
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10. (20 points) Let f(t) be the forcing function defined by f(t) =0if 0 <t < 2,
~and f(t) =2 if t > 2. Solve the initial value problem

y" + 3y +2y=f(t), y(0)=0, y(0)=
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