
P ILOT
Problem Set 6

Differential Equations

Fall 2025

As we delve deeper into the study of second order differential equations, we will see how our concepts
can be extended more classes of differential equations. We will think of the main components of sec-
ond order differential equations, explore the reduction of order as well understand linear independent
through a conceptual level.

Clubs & Orgs Bulletin
Promote your club! https://forms.gle/V19BipzLyuAaWMyz8

The Legacy Project: Are you pre-health & passionate about service, elders, storytelling, or publishing?
Join THE LEGACY PROJECT! Build friendships with older adults & have the opportunity to co-author
their stories in a book.
Follow @jhu_legacyproject + fill out the INTEREST FORM: https://forms.gle/Vj6RDx7kCqqE48n8A
Maryland Science Olympiad: Did you do Science Olympiad or similar competitions in high school?
Are you interested in helping organize, volunteer, and write for Maryland Science Olympiad’s regional
and state tournaments? Join the Maryland Science Olympiad @ JHU chapter!
Sign up: https://jhu.campusgroups.com/MSO/club_signup

Tip of the Week

The beginning of fall also means the start of flu season–get your shot today! Hopkins holds flu clinics on all of its
campuses. Students must upload verification of their immunization or a valid exemption by Friday, Nov 21st, 2025.
Find out more information here: https://wellbeing.jhu.edu/PrimaryCare/annual-flu-vaccine-requirement/ .

https://jhu-ode-pilot.github.io/FA25/
https://forms.gle/V19BipzLyuAaWMyz8
https://forms.gle/Vj6RDx7kCqqE48n8A
https://jhu.campusgroups.com/MSO/club_signup
https://wellbeing.jhu.edu/PrimaryCare/annual-flu-vaccine-requirement/
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1. (Constructing Solutions, Again.) Construct an initial value problem with Cauchy conditions for the
following solutions:

y(t) = 4e3t − e−2t.(a)

y(t) = e2t cos t + e2t sin t + e2t.(b)

https://jhu-ode-pilot.github.io/FA25/
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2. (Reduction of Order). Let a ODE be defined as follows:

t2y′′ + 2ty′ = 2y, t > 0.

Given a solution is y1(t) = t, find the other solution by assuming y2(t) = u(t) · y1(t).

https://jhu-ode-pilot.github.io/FA25/
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3. (Reduction of Order or Integrating Method). Let a differential equation be:

y′′(t) +
2
t

y′(t) = 0.

(a) Verify that y(t) = 1/t is one solution, then find a full set of solution.

(b) Consider ω(t) = y′(t), solve the differential equation by using integrating factor.

(c) Verify that the two methods give you the same set of the solutions.

https://jhu-ode-pilot.github.io/FA25/
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4. (A Criterion on Linearly Independence). Recall that for the complex characteristic roots x = λ ± iµ,
the corresponding solutions are:

y1 = eλx sin(µx) and y2 = eλx cos(µx).

Of course, you may compute the Wronskian of W(eλx sin(µx), eλx cos(µx)), which involves taking
derivative with chain rule and product rule, and a lot of computation. Another approach to show
linear independence is by returning to its definition.

Definition. (Linearly Independence).
Two functions f and g are linearly independent if λ1 f + λ2g = 0 implies λ1 = λ2 = 0.

(a) Show that y1 = x and y2 = x2 is linearly independent via both approach.

(b) Show that y1 = eλx sin(µx) and y2 = eλx cos(µx) are linearly independent by using the defini-
tion.

(c) Let two functions be defined as follows:

y1(x) = 1[0,1](x) =

1, when 0 ≤ x ≤ 1,

0, otherwise.
and y2 = 1[2,3](x) =

1, when 2 ≤ x ≤ 3,

0, otherwise.

Show that the two functions are linearly independent.

https://jhu-ode-pilot.github.io/FA25/

