
ME 535 Fall 2012 – Problem Set 1 (Review of ODE Solution Methods)

Due in class Thursday, September 20

1. Use both the separation of variables method and the integrating factor method to solve
the ODE,

y′ + 4y = 8

2. Determine the general solution of the following ODEs:

dy

dx
=

x− y

x + y
,

dy

dx
=

2xy − ey

x(ey − x)

3. Use any available method to solve the following nonhomogeneous ODE problem subject
to the initial condition y(1) = 2.

xy′ + y = 6x2

4. Solve the following linear ODE initial value problems:

(a) y′′ − 4y′ − 5y = 0, y(1) = 1, y′(1) = 0

(b) y′′ + 6y′ + 9y = 0, y(1) = e, y′(1) = −2

5. Obtain the general solution of the ODE: yiv − 2y′′ − 3y = 0

6. Obtain the general solution using the method of Undetermined Coefficients.

(a) y′ + 2y = 3e2x + 4 sinx

(b) y′′ + y′ = 4xex + 3 sinx

7. Obtain the general solution using the method of Variation of Parameters,

y′′ − 2y′ + y = 6x2

8. The equation of motion of a body of mass m falling under the action of gravity and
subject to an upward aerodynamic drag force f(v) is

mv′ = mg − f(v)

where v(t) is the velocity of the mass as a function of time. First solve the equation for
the case where f(v) = cv (c is a constant) with the initial condition v(0) = 0. What is
the terminal velocity of the mass in terms of the model parameters?

Next solve the problem with the same initial condition for the case where f(v) = cv2.
Use the approach that introduces a change in dependent variable described below. Start
by showing how the equation for u is obtained from the original nonlinear equation by
the change of variable.



The Riccati equation is an important first-order, nonlinear ODE,

y′ = p(x)y2 + q(x)y + r(x).

By changing the dependent variable from y to u using

y = Y (x) +
1

u
,

the following linear ODE is obtained for u:

u′ + [2p(x)Y (x) + q(x)]u = −p(x).

The function Y (x) is a particular solution of the Riccati equation that must be found by
trial and error or inspection (e.g., if r(x) is a constant, assume Y (x) is a constant).














