
Homework 11, PHYS 272 (Methods of Applied Physics)
Spring 2020

Due Friday, April 10th to my email inbox (LarsenML@cofc.edu) at noon.

We will be turning homework in electronically for the rest of the semester. If possible, try to get your
work in pdf form, though individual .jpg files are acceptable. Please do not use google drive; just include
all files as attachments to my email at LarsenML@cofc.edu; you can also CC my personal email address
(LarsenML@gmail.com) if you are concerned about CofC’s email servers stripping out your content.

Cell phone pictures of your work are ok – though I would ask you to make sure they are legible before sending
them to me. Remember, I can’t give partial credit unless I can follow what you’ve done. Including words is
usually a good thing for you.

1. Find the solution x(t) that satisfied the following differential equation under the specified initial con-
dition.

dx

dt
= 2tx3 + 3x2t2

x(t = 1) = −1

2. Find the general solution of the following differential equation; recall that since no initial conditions
have been given your answer should have 3 unspecified constants:

d3x

dt3
+ 7

d2x

dt2
+ 7

dx

dt
− 15x = 0

3. We will take a single differential equation and make it slightly more complicated as we progress through
this problem.

a) Let us start with a 2nd order homogeneous differential equation: d2x
dt2 + dx

dt − 2x = 0. What
is the general solution of this differential equation? (Your answer should have 2 undetermined
constants).

b) Now, find a general solution to the following inhomogeneous differential equation: d2x
dt2 + dx

dt −2x =
e2t. Your answer should still have two undetermined constants, and your answer to part (a) might
come in handy.

c) Solve the same differential equation (d2x
dt2 + dx

dt − 2x = e2t), but subject to the initial conditions
x(t = 0) = 1 and x(t = 1) = 0. When writing your final answer, make sure to follow the rules of
simplifying things as much as possible, and no fractions within fractions!

1



4. Solve – via any method of your choosing – the following differential equation:

t
dx

dt
− x = t2

x(t = 2) = 6

5. After using the Laplace method on some hypothetical differential equation, let us say that you have
found:

L[z] =
42

(p + 2)(p− 3)(p + 4)

What is z(t)?
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