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1. (20 points) Solve




2. (5+15=20 points) Consider the differential equation y’ + 2zy = =.

(a) What is the radius of convergence of a power series solution of this equation?

(b) Find all solutions using a power series expansion about xy = 0. Express your answer in
closed form.



3. (8+8+8=24 points) Find the inverse Laplace transforms of each of the following functions.

(0) F(s) =
b F6) = 561 96+3)
(¢)F(s) = :

(s+1)(s?+s+1)



4. (20 points) Use the Laplace transform to solve the initial value problem

Y+ 4y + 3y = 1+ us(t), y(0) =4'(0) =0



5. (8+4+44=16 points) Let a variable y(¢) in an undamped forced mechanical system obey the
equation y” + wiy = f(t), where wy > 0 and y(0) = ¢/(0) = 0.

t t
(a) Show that y(t) = —coswot/ wdw + sin wot/ de
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(Hint: use variation of parameters or the Laplace transform)

(b) If | f(t)| < wp for all t > 0, show that |y(t)| <t for all t > 0.

t
(c¢) Give an example for f(t) which shows that tlim y(®) does not have to be 0 even though
— 00

|f(t)] < wp for all £ > 0. (Hint: use a function f(¢) which causes resonance.)



