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Question 1 (25 pts) Consider the differential equation
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(a) Show that u(x,y) = ye® is an integrating factor by using the test for exactness.

(b) Find all solutions of the equation.

(c) Find the solution that satisfies y(m) = .



Question 2 (25 pts) Consider the differential equation
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(a) Make the substitution y = e* and show that the resulting equation is linear in y.

(b) Find the solution of the equation that satisfies s(0) = In(2).

(c) Show that the interval [0, 00) is a subset of the domain of the solution in part (b).



Question 3 (25 pts) Find all solutions of the system
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Question 4 (25 pts) Let a € R. Consider the system x'=|0 -3 1 |x.
0 a -1}
Cl-
(a) Find the value of a such that the system has a constant solution x = ¢, | different
C3

from 0. (Do not solve the system.)

(b) Find the value of a for which the coefficient matrix has only one eigenvalue. Find all
solutions of the system for this value of a.



