1. Consider the differential equation: y” — 3y’ — 4y = 0.
(a) (7pts) Solve by “guessing €™.” Show all work. (Don’t just jump to the polynomial.)
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(b) (7 pts) Convert the differential equation above to a system. Write the system in vector
form: i:F:'(t) = AZ(t). Define Z(t). Do not solve.
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2. (7 pts) Find the general solution to the constant coefficient linear homogeneous differential

equation which has the following characteristic polynomial: ((r + 4)2 + 9)(r + 4)? (obtained
by trying a solution of the form y(z) = ™).
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3. For the following problems, assume the notation D = E each function listed below, write
down a constant coefficient differential operator that annihilates it. Use the notation D = d‘i

Then operate on your function with your annihilator to show that you get the zero function.

(a) (5 pts) Show that (D — 3)? annihilates 2ze3® by operating on 2ze3® with (D — 3)? (
e
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(b) (4 pts) What linear constant coefficient operator annihilates 003{2:1:)? Make your oper-
ator as low order as possible.
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4. Find the form of a particular solution to the following differential equations. Do not include
any terms that are part of the complementary (homogeneous) solution, and do not evaluate

the “undetermined coefficients.”  Egfie yosv wrvke Mﬂ’
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5. What is the Laplace transform of the following functions. You may use the tables. You need
not simplify your answer. (u(t) is the unit step function.)
(a) (3 pts) g(t) = te* —u(t—4)+ et cos(2t)?
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t2 0<t<3
0 3<t<5 Use step functions to write f(t) as a single line

6. (6 pts) Define f(t) = {
t3  5<t.
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formula.
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7. (8 pts) Solve using the method of Laplace transforms: y'(t) = 4y(t) + 1, y(0) = 3.
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8. (B-pts) Compute the Laplace transform of the solution of the initial value problem. (Find
only Y (s), not y(t).) You need not simplify your answer.
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9. Find the inverse Laplace transformof\—{\ - ‘
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10. (6 pts )Cousider the systewn of differential equations and initial conditions given by d:fi(t ) = AF(t),

. 1 . sy
with #(0) = [2} . Assume you do not know the matrix A, but that you know it is 2 x 2, and

has eigenvalues 3 and 2, with respective eigenvectors [ﬂ and lﬂ What is the solution to

the initial value problem. -
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11. (7 pts) Let A = ? ZJ. Find the eigenvalues for A and any one (nonzero) eigenvector

for A. Show all work.
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12. (7 pts) Use the definition of the Laplace transform t() ::how that if F'(s) is the Laplace ke L
transform of f(t), then the transform of f'(t) is sF(s) — o [
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13. Extra Credit (+6 pts). Define the differential operator L by L = D? + 5D — 3, where D
is the derivative operator R(.I? Assume that y;(z) and yo(x) are known functions that are
solutions to L[y] = 0. Show that any function of the form ¢;y;(z) + cayo(x) (where ¢; and
co are constants) is also a solution to L[y] = 0. You may use operator notation, but are not

required to do so. - . ‘ |
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