1. (30 points). Consider the following nonhomogeneous, second-order initial
value problem:

y" (1) +4y'(t) + 5y(t) = sint, y(0) =0, y'(0) =0.

a. Find two independent solutions for the associated homogeneous ODE. (You
do not need to compute the Wronskian.)

b. Find a particular solution to the nonhomogeneous ODE.

c. Write the general solution to the ODE.

“d: Write the unique solution to the initial value problem.
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2. (30 points). Find the unique solution to the second-order initial value problem
using Laplace transforms:

y"(t) + 2y'(t) + 5y(t) = 6(t — 3), J() 0 and y'(0) = 1.
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3. (30 points). A 500¢ tank initially contains 100 grams of pollutant. Polluted
water flows into the tank at a rate of 5¢/s. The concentration of pollution is
e t/100g/¢. The well-mixed solution flows out of the tank at the same rate.

a. Write an ODE for the quantity of pollutant in the tank at time ¢ > 0.

b. Final the unique solution of the ODE with the given initial condition.

c. How long does it take until the amount of the pollutant in the tank begins

to decrease?
S ﬂ/s d. How much pollutant is in the tank when t — oo0?
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4. (30 points). Use the method of Laplace transforms to solve the initial value
problem: o
Ny gw‘,‘,k\?j f@‘m y"(t)+ = g(t), ylo) = Ulol= 0,
‘6 with y(0) = Pand y'(0) = 0, where the source term g is given by
' 0 0<t<6
gt)={ t-6 6<t<12
/2' é t> 12

HINT: Use As + B and Cs + D in the numerators of both terms of the partial
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5. (30 points).

a. Find the unique solution to the initial value problem:

dy B
W aya-y), y0) =2

b. Compute lim¢, o y(t).
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6. (30 points). Consider the nonhomogeneous second order QBPF -
y"(t) +2y'(t) + y(t) = t %" @

a. Find two independent solutions to the homogeneous ODE. Compute Wron-
skian of these two solutions.

b. Find a particular solution to the nonhomogeneous ODE using the variation
of parameters method.

c. Write the most general solution to the nonhomoger'leouS ODE.
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