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1. (1045 pts) Consider the following homogeneous differential equation

y(s) _ y// =0

a. Find the general solution to the homogeneous equation.

b. Write down the form of the particular solution Y,(¢) used in the method of undetermined
coeflicients to solve the following non-homogeneous differential equation.

(DO NOT SOLVE)
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2. (15pts) Consider the differential equation,

- 3 4
y"~;/+~t§y=1n(t)7 t>0

Find the general solution if (1) = 2 and y,(¢) = ¢2In(t) are solutions to the correspond-
o

ing homogeneous differential equation.
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3. (5+5pts) This problem is about calculating the Laplace transform of ft) =

a. Use the definition” of the Laplace transform to show that £{t?} = —
s

e}
(Hint: You may use the gamma function I'(p + 1) = f e "Pdt.)
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b. Compute again £{t*}, but based on the convolution technique. Namely, use the definition

1
of convolution to show 2(1x1#1) = ¢, and show £{1+1%1} = — by using the convolution

theorem.
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b. Find the inverse Laplace transform of F (s

4. (5410pts) This problem has two unrelated parts.
a. Find the Laplace transform of



5. (20pts) Consider the initial value problem

\ ‘ 1
VI3 + 2 =0t =5) tun(t),  y(0)=0, y(0) ==

Find the solution to IVP by using the Laplace transform.
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6. (T+6pts) Let f(t) =

be a piecewise continuous function.
RS

7. (5+43+4pts) This problem has three unrelated parts.

a. By using the definition of convolution, show that fxg = g« f

Find a function f(t) such that 1+ f = f.
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c. Find a function f(f) such that 1« f # f




