Mathematics 242 Homework.

Problem 1. Here are some integration practice problems. Most, but not
all, them will involve integration by parts. In all of these s is a constant.

(a) /eStt3dt,

(b) /e“cos(?;t) dt
(c) /e‘“e“dt
(d) /e_Stt2€5tdt

A pair of functions that will come up are the hyperbolic sine and co-
sine. These are defined by

t ot

cosh(t) = ¢ +26
t_ ot

sinh(t) = ¢ 26

Problem 2. Here are some basic properties of these function for you to
prove.

(a) Their derivatives are

d
7 cosh(t) = sinh(¢)

d
7 sinh(¢) = cosh(t).

(b) Them satisfy the identity
cosh(t)? — sinh(t)? = 1.

Problem 3. We have seen that the general solution to the equation
2’ (t) —x(t) =0
is
z(t) = cre’ = cae™ .
Show that the functions
x1(t) = cosh(t), x9 = sinh(t)

are also solutions to a”(t) — x(t) = 0 and this it is also possible to write the
general solution as

x = C cosh(t) + Cy sinh(t). 0
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Problem 4. Let s be a constant and compute the following integrals:
/e_St cosh(t) dt
/eSt sinh(¢) dt m

Problem 5. These problems review some properties of improper integrals.
Compute the following

(a) / t2e 73t dt,
0
(b) /e%e_St dt where s is a constant with s > 2. Why is it important that
0
5> 27 O
Problems to be turned on Sunday October 18.

Problem 1. From the exercises on page 299 of the text do the following
problems. Probably the easiest way to to use the table of Laplace Transforms
on pages 443 and 444 of the text. If you use this table, what you did.
For example if the problem was to find the inverse Laplace transform of

5 + > say something to the effect of from the table in the book
s—2 z+46

we see that

1
T +a

L{e™} =

so the so we have the following inverse transforms

1
-1 _ 2t
L {8_2}—6
1
-1 _ -6t
£ {s+6}_e

L1 3 + > = 3e% 4 5e 0
s—2 x+6 ’

therefore

Exercise 6.1.5
Exercise 6.1.6
Exercise 6.1.9
Exercise 6.1.10 O

(a
(b
(c
(d

—

Here are two differential equations to solve using Laplace transforms. The
basic formulas needed are

L{z'(t)} = sL{x(t)} — x(0)
L{z"(t)} = s*L{x(t)} — sz(0) — 2/(0)



Problem 2. Solve the initial value problem
o' (t) — 4z(t) = 3%, z(0) =5
using Laplace transforms and showing all your steps.
Problem 3. Solve the initial value problem
2"(t) — 2'(t) — 6z(t) =0 z(0) =6, 2/(0)=S8.

using Laplace transforms and showing all your steps.



