
Test 1 100 points Math 220 Name:

1. (15 points) Find an implicit solution for
dy

dx
=
x sin(x)

cos2(y)
if y(π) = 0.

2. (15 points) Solve y′ − 3x2y =
3ex

3

(x− 1)(x+ 2)
for y explicitly.



3. (15 points) Solve y′′ + 8y′ − 20y = 0 if y(0) = 1 and y′(0) = 2.

4. (10 points) Solve y′ +
1

x
y = xy2 using the substitution w = y−1.



5. (10 points) Find the value of k that makes
(
4kx2y2 − 2y2

)
dx+

(
8x3y − 4xy + cos(y)

)
dy = 0 into an

exact equation and then find a general implicit solution using your value of k.

6. (10 points) Suppose a water tank is being pumped out at a rate of 4 L/min. The water tank starts with
1 L of clean water. Water with toxic substance is flowing into the tank at 6 L/min, with concentration
2 micrograms per liter at elapsed time t. Set up a differential equation with an initial value that has a
solution equal to the number of micrograms of toxic substance in the tank (assuming perfect mixing)
at elapsed time t. Do not solve the equation.



7. (5 points) Write the general solution for the fourth-order linear homogenous differential equation with
constant coefficients that has characteristic roots r = 1, 1, 3 ± 2i.

8. (a) (5 points) Are the functions cos(x) and x sin(x) linearly independent? Defend your answer care-
fully using the Wronskian.

(b) (5 points) Are the functions cos(x) and x sin(x) solutions to the same second order linear homo-
geneous differential equation? Defend your answer using the Wronskian.



9. (a) (4 points) What conditions must f(x, y) satisfy if y′ = f(x, y) for y(a) = b has a unique solution
in a box about (a, b)?

(b) (6 points) Assume the conditions from the first part are satisfied and the slope field for y′ = f(x, y)
is shown below. Use the slope field to help you sketch and label an estimate of two solutions: one
for which y(0) = 0 and the other for y(−1) = 0. You can put the point (−1, 0) in any reasonable
spot.
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