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Student I.D.

Math 2250-1
Exam 2
November 10, 2011

Please show all work for full credit. This exam is closed book and closed note. You may use a
scientific calculator, but not one which is capable of graphing or of solving differential or linear algebra
equations. In order toreceivefull or partial credit on any problem, you must show all of your
work andjustify your conclusions. There are 100 points possible. The point values for each problem
are indicated in the right—-hand margiood L uck!



Score

POSSIBLE
1 20
2 30
3 20
4 20
5 10

TOTAL 100




1) Here is a matrix and its reduced row echelon form:

13 2 5 5 (1 0-120]

-11 2 -1 3 01 110
A= : reduced row echelon form of A:

20 -2 4 -2 00 001

-2 2 4 -2 5 00 0O0O

la) Find the general solution to the homogeneous matrix eqéatiof.
(10 points)

1b) What is the dimension of the solution spad&ts 0 ? Explain.
(5 points)

1c) Consider the non—homogeneous matrix equakor b , whereb is the fifth column of the matrix
A . Use this information to find a particular solutionAgr=b . Then use your previous work to write
down the general solution &x =D .

(5 points)



2) Consider the linear homogeneous differential equatioy( for:
y"'(X) —2y"(x) +5y(x) =0.

2a) Find the general solution to this differential equation, in the yOxin=c; -y, (X) + ¢, y,(X) .
(8 points)

2b) Use your general solution from part (a) to show why the initial value problem
y"'(x) =2y’ (x) +5y(x) =0.
y(0) =b,
y'(0) =b;
always has a solutioy(x) =c;y;(X) + cy,(X) . (In other words, find the linear system which you need
to solve to fincc;, ¢, for givenb,, b, and verify that this system has a unique solution.)

(8 points)

2c) What is the dimension of the solution space to the homogeneous differential equation in this
problem? How is your answer (which you may know from general facts) related to your specific work
in part (b)?

(4 points)



2d) Use superposition and the method of undetermined coefficients to find a particular solution for the
non—-homogeneous differential equation
y''(X) —2Y'(X) + 5y(x) =20+ 10€**.
(10 points)



3) Consider the unforced damped oscillator equation
X' (t) +4x'(t) +3x(t) =0.
3a) Find the general solution to this homogeneous differential equation.

(10 points)

3b) What sort of damping is exhibited by your solutions to part (a)?
(2 points)

3c) Now consider the forced damped harmonic oscillator equation with the same left hand side operator:
X" (t) +4x'(t) +3x(t) =-30sin(3 1)

A particular solution to this non—-homongeneous differential equation is given by
Xs(t) =2 cog 3t) +sin(3t) .
(You do not need to check this fact; you can just use it.) Use this particular solution and your work from
part (a) to solve the initial problem for this forced differential equation, with initial conditions
X(0) =2
X' (0) =-

(6 points)

3d) Identify the steady periodic and transient parts of your solution in part (c).
(2 points)



4a) Use Laplace transforms (and the table you’ve been provided) to solve the forced oscillator equation

, 2 Fo
X' (1) + oy X(t) = E-Cos((odt)

(16 points)

4b) What word describes the sort of behavior exhibited by solutions to this differential equation?
(4 points)



5) Find the inverse Laplace transform:

28, S (1) .

f+65+25 £+3s+2

(10 points)



