
NAME:

Test Prep 2

There is a quick problem on this page. If you finish this page, try the extra problems on the back (same
scoring as before: this page is worth all 10 points, but you can get some points back by getting problems
correct on the back). You have 10 minutes!

Consider
dy

dx
= − yex

ex + 1
with y(0) = 4.

1. This is a rare problem where all our methods will work (it’s separable, it’s linear, and it’s exact).
Show the first step of each of these methods. That is, rewrite the problem in the correct form for
each method. In other words, give me the 6 indicated functions:

in the form f(y)dy = h(x)dx: f(y) = , h(x) =

in the form dy
dx

+ p(x)y = g(x): p(x) = , g(x) =

in an exact form M(x, y) + N(x, y) dy
dx

= 0: M(x, y) = , N(x, y) =

2. Give the explicit solution to the differential equation (using any method you like). Remember to
use the initial condition to find all constants of integration.



Extra Problems:

1. Find and classify all equilibrium solutions to dy
dt

= (10− y)2(y2 − 4)

2. Consider dy
dt

= (y − 2)1/5 with y(0) = 2.
The solution is NOT guaranteed to be unique (you should know why).
Give two different solutions to this differential equation.

3. Consider dy
dt

= (y − 2)2 with y(0) = 2.
The solution IS guaranteed to be unique (you should also know why).
Give the unique solution.


