
Homework 9

Math 2177, Lecturer: Alena Erchenko

1. Classify the following differential equations (order, determine if it is linear or nonlinear, if it is
linear, then determine if it is homogeneous or nonhomogeneous).

(a) y(4) − y′′ + y2 = t2 − 1;

(b) y′′ + y′ + y = 0;

(c) y′ − ey = 1;

(d) y(3) − y′

y
+ e3t = 0;

(e) ty′′ − sin(t)y′ + log(t) = 0.

2. Suppose y1(t) = t and y2(t) = e−t are both solutions of the second order linear equation
y′′+ p(t)y′+ q(t)y = 0, where p(t), q(t) are continuous functions of t. All of the functions below
are also solutions of the same equation, EXCEPT

(a) y(t) = 5t− 2e−t;

(b) y(t) = 0;

(c) y(t) = 9te−t;

(d) y(t) = −10πt.

3. Is y(t) = −t3 a solution of the following differential equation

t2y′′ − 4ty′ + 6y = 0?

4. Consider a second order linear homogeneous equation

3y′′ − 15y′ + 18y = 0.

(a) Find the general solution of the equation.

(b) Find the solution satisfying y(0) = 0 and y′(0) = a.

(c) For what value(s) of a is the lim
t→+∞

y(t) = 0, where y(t) is the solution from part (b)?

5. Solve the initial value problem

y′′ − 4y′ + 4y = 0, y(0) = −1, y′(0) = 2.

6. Find the solution of the given initial value problem

y′′ + 4y′ + 5y = 0, y(0) = 1, y′(0) = 0.



7. In each of the parts (a), (b), (c), and (d), find the general solution of the second order linear
homogeneous equations with constant coefficients.

(a) y′′ + 12y′ + 36y = 0;

(b) y′′ − 7y′ − 8y = 0;

(c) y′′ − 4y′ + 13y = 0;

(d) y′′ − 5y′ + 6y = 0;

For each of the next parts, consider the solutions of the four equations above and write
down the correct equation(s) whose solutions behave as stated. EXPLAIN YOUR AN-
SWER.

i. Every solution of this equation approaches 0 as t→ +∞.

ii. Every nonzero solution of this equation does not approach a finite limit nor does it
have a limit of +∞ or −∞ as t→∞.

iii. All of its nonzero solutions become unbounded as t→ +∞.

iv. Some solutions approach 0, some approach +∞, some approach −∞.


