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Please show your work in all questions.
1. (10+10=20 points) The homogeneous differential equation
3 =357 4 450 _ 4, 4 4,0 = ¢

has characteristic equation *(» + 1)(? — 2r + 2)? = 0.
(a) Write the general solution to the differential equation.
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(b) Write the form of the particular solution (used in the method of undetermined coeflicients) for the

nonhomogeneous differential equation
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2. (3+3+343+3+3+2=20 points) Mark each of the graphs below as “forced” or “free” and “un-
damped”, “damped”, or “overdamped”. Also match them with their formula,

(A) v/ +2u=0 D) v +54 +6u=0
(B) u” + 2u = 4 cos(2¢) (E) u" + %u =0
(©) u” +2u = 4cos(V21) (F) o’ + 201/ + 101u = 0
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3. (15+5=20 points) Consider the initial value problem
Vi+dy=-6(t-n) + 6(t—2x1) - 8(t—37), ¥0)=0, V'(0)=1
where §(f - ¢) is the unit impulse function at c.

(a) Solve the initial value problem using Laplace transforms.
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4. (10 points) Compute the inverse Laplace transform of F (s) = ¢
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3. (10 points) Compute the convolution of step functions uy * u3 (you must show work for credit).
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6. (5+15=20 points) Consider the Chebyshev equation (with @ = 1):
(1~x*W —xy +y=0.
(a) Find the radius of convergence of the series solution to the Chebyshev equation about x, = 0.
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(b) Compute the first five nonzero terms of the series solution to the Chebyshev equation about x, = 0.
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