
MATH 3200 Elementary Differential Equations
Midterm Exam March 11, 2021

You can use any books, notes, or online information to help you with the
problems on this exam, but you are required to work alone. Some of the prob-
lems will require you to use a calculator (or the software of your choice). There
may be some tricky algebra, but do your best and explain what you are doing.
Please hand in solutions that are easy to read, and show all the important steps
(but no more!). When you finish the exam, create a single pdf file of your work
and email it directly to eric.culver@ucdenver.edu. (Eric Culver is the grader for
this course.) The exam is due before midnight MST on Friday, March 12, 2021.

1. (20 points) Note that y′ + xy = x is linear and also separable. Solve the
equation both ways, with initial condition y(0) = 0.

2. (20 points) Show that the equation(
1

x + y
+ y

)
dx +

(
1

x + y
− sin(y) + x

)
dy = 0

is exact, and then solve it, with the initial condition y(0) = 1.

3. (30 points) A bowl of water is placed in the oven at t = 0. The oven and
water start at 80◦F. The oven temperature increases by 40◦ per minute
until it reaches 400◦ at t = 8, and it remains there after that.

(a) Use equation (1) in section 3.3 with H(t) = U(t) = 0 to find T (t), t ≤
8, where T (t) is the temperature of the water.

(b) Explain why there is not enough information (yet) to determine the
temperature of the water at t = 8, when the oven first reaches 400◦.

(c) Suppose the water is 100◦ at t = 5. Now can you find T (8)?

(d) Find how long it takes for the water to boil, i.e., when will T (t) =
212◦?

4. (30 points) Consider the first order initial value problem

y′ =
y

x + y
, y(1) = 1.

(a) Estimate y(2) using Euler’s method with step size h = 1.

(b) Repeat (a) using the Improved Euler method.

(c) Repeat (a) using the Runge-Kutta method.

(d) Solve the equation exactly and compare the results.
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