Math 308 practice midterm exam II

SELECTED LAPLACE TRANSFORMS
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1. Solve the initial value problem
y'+9y=¢"  y(0)=0, y(0)=1

2. Determine the form of a particular solution for the following equation. You do not have to find
the solution itself.
y" — 4y + 4y = sinx + cos 2z + €** + 2.

3. Consider the differential equation
1 1
y//_ _y/_|_ _2y —0.
T T
(a) Verify that the functions
Y1 =, Yo =xlnx
are solutions of this differential equation.
(b) Compute the Wronskian of y; and ys, and use this to tell if these two functions form a
fundamental set of solutions for = > 0 (which is where y, is defined).
(c) The Variation of Parameters method states that if the equation is in standard form with the
right-hand-side F', then
v1(2)y1(2) + va(z)ya(T)
is a solution to it for

: F(x)yz(x) : F(x)y (x)
(o) = - s, n(r) = e
Wiy, yal(x) Wy, yal(x)
Use this information to find a particular solution of the equation
1 1 1
y”——y'+—2y=—.
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(a) Compute the Laplace transform
L[t?e ™).

(b) Compute the inverse Laplace transform
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S. Consider the non-linear system
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(a) Find all the critical points of the system.
(b) For one of these critical points (make sure to state which one), determine its type.



