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Homework 6

Problem 1 (Laplace Transform). Show the following:

oo 2
2 —at —st
t dt = — 1
/0 e (s+a)3 )]

Problem 2 (Transfer Function). Consider,
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We showed that
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Please show that
Wy _jg+x
Koqrio =5 e 073 “)
where 6 = tan™! (-%)
Problem 3 (Temporal Response). Show that equation 5 may be rewritten as 6:
(1) = u(t) + % <e—i(9+§)e(70¢+iw)t +gi(9+§)e(fa—iw)t> (5)
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Problem 4 (Use Laplace Transform and Partial Fractions to solve these ODEs).

$(t) +3y(t) +2y(t) = sin(3r)

Problem 5.

(1) +4y(t) +4y(t) = cos(4t)

y0) = 1
y0) = 1
Problem 6.

() +y(t) +y(t) = 14 cos(6t)

y©0) = 0
y0) = 0
Problem 7.

(1) +y(t) =1+

y0) =0
y0) = 0
Problem 8.
(1) =e
y©0) = 0
y0) = 0

(©)

O]

®)

®

10)

an

12)

13)

14)

s)

16)



Problem 9 (Transition Matrix).

Starting with the series definition of e’

, compute e for the following matrices:

1 0
A [ 1o ] a7
2 1
A [ 2 ] (1)
Problem 10.
Part A
Solve for x(t) in the following:
i) = { B }z(z) (19)
0) = { 0 } (20)

Part B

Compute M for
-1 2
A= [ B ] @1

using the series definition of eM!.



