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Student LD,

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
or partial credit on any probiem, you must show all of vour

equations. In order to receive full
work and justify your conclusions. There are 100 points possible. The point values for each problem

are indicated in the right~hand margin. Good Luck!



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

hoKy Ky X K

13 2 5 5|0 (10 -120]0
-1 1 2 -1 310 01 1190 &
A= & reduced row echelon form of Al
2 0 -2 4 -2 00 00C14s
22 4 -2 50 00 000]|g
1a) Find the general solution to the homogeneous matrix equation Ax = [}
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1b) What is the dimension of the solution space t0Ax =87 Explain.
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1¢) Consider the non—homogeneous matrix equation Ax =8 . W
A . Use this information to find a particular solution forAx =8 .

down the general solution toAx =£ .
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here b is the fifth column of the matrix
Then use your previous work to write

(5 points})



2) Consider the linear homogeneous gifferential equation for y(x} :
v {x)—2y'(x) +5y{x) =0,

2a) Find the general solution to this differential equation, in the form v(x} =c ¥ (&) oy lx) .

L - {8 points}
*ﬁ’* e — plr)x rie2er 570
th;}‘z%’ iiﬁa oy Qsméa %&)WEM
(oo ex22 0
= rd
%’”"‘%"“' t?& “i:_%‘f: %‘ ti%?{

e m———T——
\ FEvER
.,,,,.ww_m-w%_..m%,
%
se éﬁiﬂ = ¢, 8 LoslX +¢ ﬁxgmﬁ

2b) Use your general solution from part (a) to show why the initial value problem
v (x) =2y (x) +5y(0) =0,
}’(0) = b{}
yl {{)) = b;
{In other words, find the linear system which you need

always has a solution y(x) =cpy{x} + Caya(x)

¢, for given by, b, and verify that this system has a unique solution.)

1o solve to find ¢,
(8 points)
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the homogeneous differential equation in this
ow from general facts) related to your specific work
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2¢) What is the dimension of the solution space 16
problem? How is your answer (which you may kn

in part (b)? < ) |
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2d) Use superposition and the method of undetermined coefficients to find a particular solution for the

non—homogeneous differential equation i
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3) Consider the unforced damped oscillator equation
) A4 (N +3x() =0

3a) Find the general solution to this homogeneous differential eguation.
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3b) What sort of damping is exhibited by your solutions Eo part (a)?
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3c) Now consider the forced dam

x" (1) +4x' (1) +3x(1) =-30 sin{3 ¢}

is non—homongeneous differential equation is given by
xp(1) =2 cos(31) +sin{(31¢).
(You do not need 10 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) =-1

A particular solution 10 th
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3d) Identify the steady periodic and transient parts of your somation in part {c}.
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4g) Use Laplace transforms (and the table you've been provided) to solve the forced oscillator eguation

2 o
1)+ x() = g«cos((ﬁ%-z}

x(0) =x,
x{0) =vy
{16 points}
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4b) What word describes the sort of behavior exhibited by solutions to this differential equatioréz )
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5} Find the inverse Laplace transtorm:
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Table of Laplace Transforms

e Laplace transforms of particular functions

This table summarizes the generai properiies of Laplace transforms and th
derived in Chapter 10.
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