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1. Answer the following questions.

(a) (10 points) Show that

L {eat} =
1

s− a

(b) (10 points) f(t) is illustrated in Figure 1. Find L {f(t)}.

Figure 1: Illustration of f(t) versus time

Answer:
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2. Find L −1{F (s)} in (a) and (b).

(a) (10 points)

F (s) =
3s+ 5

s2 + 4

Answer:

(b) (10 points)

F (s) =
s+ 7

2 + s− s2

Answer:
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3. (20 points) Using the Laplace transform and assuming zero initial conditions, find the kernel K(t− τ)
for the system governed by

d3y

dt3
+ 16

d2y

dt2
+ 81

dy

dt
+ 126y = δ(t)

Answer:
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4. (20 points) Using the matrix Laplace transform, solve

ẋ =

(
−5 −4
5 −1

)
x+

(
1
3

)
cos 2t, x(0) =

(
2
−1

)

Answer:
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5. (20 points) Suppose for the circuit in Figure 2, Idc = 24 mA, R = 625 Ω, L = 25 mH, and C = 25 nF.
There is no energy stored in the circuit when the switch opens at t = 0. Find v(t) by using the Laplace
transform.

Figure 2: A parallel RLC circuit.

Answer:
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