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Mathematics 204
Spring 2010

Exam I1

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

All cell phones and other electronic noisemaking devices must be turned off or completely silenced (1.e. not on
vibrate) for the duration of the exam.

Exam II consists of this cover page, 7 pages of problems containing 7 numbered problems, and a short table of
Laplace transform formulas.

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

. 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, partial fraction decompositions, and determinant computations must be
done by hand.

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.

The symbol [14] at the beginning of a problem indicates the point value of that problem is 14. The maximum
possible score on this exam 1s 100.
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1.[12] Solve the initial value problem: y"—4y'+3y=0., »(0)=-2.)'(0)=5.
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2.[16] Find the general solution of the differential equation y" — y=5¢". You may find useful the identity
a =b —-(u —h)(u2 +ab+h° )
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3.(a)[5] Find the general solution of x”y"—2xy'+2y=0 on the interval 0 < x <o,
%
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(b) [11] Find the general solution of the nonhomogeneous equation x”y" —2x1'+2y =x" on the interval

0 <x <, given that y, [\) =X and y, (\) =x" form a fundamental set of solutions to the associated

homogeneous equation on the interval 0 < x <o,
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4.[12] A certain spring hangs vertically from a rigid support. When a 3 pound mass is attached to the end of the
spring, the mass stretches the spring 2 feet. Suppose the mass is pulled down 2 additional feet from the rest position
and then released. Assuming air resistance (or the damping force) at any instant 1s equal to twice the instantaneous

velocity of the mass, write BUT DO NOT SOLVE, an initial value problem describing the motion of the mass.
vertical
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5.[14] Use the definition of the Laplace transform, £ '{ f{{)} = Jt’_'wf(! Jdt for those values of s for which the

improper integral converges, to compute the Laplace transform of the function given by
: 0 if 0<r<l,
fl1)= .
t=1 if 1<t<ew.

(Caution: No credit will be awarded for any other method.) For which values of s is the Laplace transform of f
defined?
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6.[12] Find the inverse Laplace transtorm of F'( s :
3.[12] e erse Laplace ( ( ) (S-—E)(x-—ﬁ)(5-h)
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7.116] Use the Laplace transform to solve the initial value problem: y"+4y =8, _1-'({]) ={), _1"([)) =0. (Caution:

No credit will be awarded for any other method.)

We take the Lar[ar.e transform  of both silles of the differential eavmiion-.
L{y" 4y k(;) = L{ ¢t
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The 'Pa.rL'l.a.‘ fraction d.-ewmros(’cim of ? s 9_4_ B . Cs+D
s (s%4) s 5* sZ+ 4
Trefore 8= S(s+4) A, 34 D]
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) 8 = As(s%4) + B(sH4) + (Cs+D)s”.

Te ‘f\‘m‘.l B, set s=0 in (¥): 8 = B(‘ﬂ = B2,

To fdd Cond P seb s=20 wm@): 8= (20C+D)-4)
8+ 0L = -4D~ 8C,
thetwe B=-4D awd 6=-8C so D=-Z and C=o.
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SHORT TABLE OF LAPLACE TRANSFORMS

[(0) LLf(0)} = F(s)
Lo 1
A
_ 1
2. ¢
X =T
3, P NPT
S
5.8 k
4, kt
sin(kt) e
5. k !
5. cos(kt) TP
6. /(1) sF(s)-1(0)
7 1(r) 2 F ()5 (0)-1'(0)




