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7.1 ( 20 pts ) Find the general solution to the following differential equation

y′′ + 9 y = 3 cot (3x) .

7.2 ( 60 pts ) In each of problems, express f(t) in terms of the Heaviside function, H(t), and find
its Laplace transform.

(a) f(t) =



















3, 0 ≤ t < 3,

−2, 3 ≤ t < 5,

1, 5 ≤ t < 8,

2, t ≥ 8.

(b) f(t) =































0, 0 ≤ t < 1,

−3, 1 ≤ t < 2,

2, 2 ≤ t < 3,

−4, 3 ≤ t < 4,

1, t ≥ 4.

(c) f(t) =

{

1, 0 ≤ t < 3,

e2(t−3), t ≥ 3.

(d) f(t) =

{

t2, 0 ≤ t < 2,

t+ 1, t ≥ 2.

(e) f(t) =



















t2, 0 ≤ t < 1,

t− 1, 1 ≤ t < 2,

t2 + 1, 2 ≤ t < 3,

10, t ≥ 3.

(f) f(t) =



















t− 1, 0 ≤ t < 2,

1, 2 ≤ t < 4,

5− t, 4 ≤ t < 8,

−3, t ≥ 8.

Hint: The Laplace transform of the power function is

L [tn] =

∫

∞

0

tne−λ t dt =
n!

λn+1
, n = 0, 1, 2, . . . .

7.3 ( 20 pts ) Find the Laplace transform of the periodic with period T = 6 sawtooth function
that is the half-wave rectifier of the function

f(t) = 1− t, 0 < t < 3.


