Mathematics 204
Fall 2010

Exam I1

Your Printed Name: ',DY Q-row

Your Instructor’s Name:

Your Section (or Class Meeting Days and Time):

1. Do not open this exam until you are instructed to begin.

2. All cell phones and other electronic noisemaking devices must be turned off or completely silenced (i.c. not on
vibrate) for the duration of the exam.

3. Exam II consists of this cover page, 5 pages of problems containing 6 numbered problems, and a short table of
Laplace transforms.

4, Once the exam begins, you will have 60 minutes to complete your solutions.

5. Show all relevant work. No credit will be awarded for unsupported answers and partial credit depends upon the
work you show. In particular, all integrals and determinant computations must be done by hand.

6. You may use the back of any page for extra scratch paper, but if you would like it to be graded, clearly indicate in
the space of the original problem where the work is to be found.

7. The symbol [17] at the beginning of a problem indicates the point value of that problem is 17. The maximum
possible score on this exam is 100.
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1.[17] Find the general solution of 4y"+4y’ +y = ¢
'

on the interval ¢ > 0.
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2.[17] Consider the differential equation y”—y =7¢'

(a) Classify the differential equation by giving its order, stating whether it is linear or nonlinear, homogeneous or
nonhomogeneous, and whether it has constant or variable coefficients. The DE s of Hw

Wdef y Iincwy’) nm‘\omozmws, o,uo\ ha& 59“5{’4% cugl'dewbs.

(b) Which of the following solution methods are valid for solving this differential equation? If the method is valid,
give a potential drawback in using this method.
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Laplace Transform: \/“\;,L} W’”}j 9 Lial feackion d ik

(c¢) Find the general solution of the differential equation. The identity a° —b° = (a —b) (aZ +ab+b? ) may be
useful.
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3.[16] (Please use 32 ft/sec? as the acceleration of gravity in this problem.) A body weighing 8 pounds hangs from
a vertical spring attached to the ceiling. At its equilibrium position, the body stretches the spring 1/2 # from its
natural length. The body is started in motion from the equilibrium position with an initial velocity of 4 fi/sec in the
downward direction.

(a) Assuming that there is no damping and that the body is acted on by a downward external force of 3¢os (21‘)
pounds, set up, BUT DO NOT SOLVE, an initial value problem describing the motion of the body.
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(b) If the given downward external force is replaced by a force of 3 cos a)t nds, find the value of the

frequency @ which will cause resonance.
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5.[17] Use the definition of the Laplace transform, £ { f (t)} = I Sf(#)e™dt for those values of s for which this
0
improper integral converges, to find the Laplace transform of the function
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6.[17] Use the Laplace transform to solve the initial value problem '+ y = f(l‘) , y(O) =2, where
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SHORT TABLE OF LAPLACE TRANSFORMS

o L{f(1)}=F(s)
L1 !
S
1
2 ea{
S—a
3.1 o n=123..
. b
4. sin(bt) ERYx
N
5. cos(bt) EIE
6. f'(t) sF(s)- £(0)
7. f(¢) s*F(s)-sf (0)- £'(0)
8. € f(f) F(s~c)
9 ut,(t) S
A
10. u (1) f(t-¢) e F(s)
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