1. (6 points) Given the differential equation
y" + 6y + 9y =0, (1)

(a) (2 points) Determine the characteristic equation and two linearly
independent solutions.
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(b) (3 points) Solve the initial value problem consisting of equation

C =\ (1) and initial conditions: y(0) = 1, 3(0) = 1.
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2. (6 points) Determine the real-valued general solution of the following
differential equations:

Y +4y + 8y =0.
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3. (15 points) Consider the differential equation

Y — 4y’ = 5z + 3ze’® + cosz
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(a) (2 points) Write its associated homogeneous differential equation.
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(b) (3 points) Determine the general solution of the differential equa-
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y" — 4y = cosz
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(d) (3 points) Solve the initial value/ problem \[ -
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y" — 4y = cosz;
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4. (6 points) Use variation of parameter method to determine a particular

solution for the differential equation y” — 4y = 263}1 . i‘ 2 ¢ b=
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(5 pomtb) Use the deﬁmtlon of Laplace tlansfoun to compute F(s )
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6. (6 p‘(%mts) Compute the Laplace transforms of each of the following
functions
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7. (10 points) Compute the inverse Laplace transform of each of the fol-

lowing;:
If you need to use partial fraction decomposition, compute

the inverse without determining the values of the coefficients
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8. (8 points) Solve the following initial value problem
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