Mathematics 3304
Fall 2014

Exam II

Your Printed Name: P C%wrow

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.e. not on
vibrate) for the duration of the exam.

3. You are not allowed to use a calculator on this exam.
4, Exam II consists of this cover page and 6 pages of problems containing 6 numbered problems.
5. Once the exam begins, you will have 60 minutes to complete your solutions.

6. Show all relevant work. No credit will be awarded for unsupported answers and partial credit depends upon
the work you show.

7. 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.

8. 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 3" —6)'+9y =¢¢* on the interval ¢ > 0.

o here lazerb n -3”-—(93,4-?3 =0 leads 4o r A 9=0 . Threfore

2 4. o hece, (r—s)z_—_o Sso Y= 3 wiffe md{-}?(ic;-‘j +wo . ConS%ucwﬂv

3 3t
4 ?%% Yo &Lf‘u J ﬁ(ﬂ = C' C{: 4 CL'l'/C ( 1) 7— afl'tﬁYij consfa.w(:s)

is 'H'tc o&ene%[ Solwhcm of ‘ﬂ\e komoameou.s ‘1'%{:9“ :)//_gjr_'_ “j —o. We
wse  Vaviaben uf ?u\(amdzrs + find a Pav‘tic.ufa.r solutien of the nonhomo-
3&4@0% eq(u.abon

Y= u(b)g(’m wib)y ()

X wheve {m('bl,y,‘(;ﬁ)} = {e , te } IS a 'FM"\“MW"‘J set of sclubions 4o the
associated homubeneous avwkion ,

“ )= S-v,mﬂt;& d ‘*,ﬁ“=j yia8) I

{ ' Wi W)

Heve ‘8@,: {’:36% MX

7 ?"\}5‘ 5«0

heve..

1. Lo hece W) = w(‘g,,%)(b): \ = (@ude -3te = ¢ |

/Lﬂe;fow

EL L \ X2 ¥

3%,-33V 2 °
-tete _ = L
I’L{*%ﬂ. fo hev M'(b): S :,t.e._.—t‘—b-*' A}b = S —b d‘b 'b + /'
| e
TN g{;_h-asba\t S'\;3o\b _ ""i—,.'*ff‘
(s tf%f o heve qu,l = el) T 2
N F{ Thans m(‘b) =t -—'—tztgt = "i":‘@)t . The 8%@(»‘ solution of the

now('lomosemeows z?““i“’" 15 3 = y-k"' ‘j? oY |
‘ B(:H- c.e, + C'h 364- l)(:‘ 3% (0‘,0-1 ax(»i{mrﬁ COnsﬁutb)‘
17 «wi Yo he s




2.[17] Solve y"—2y'+2y =2cos(2t).
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3.[17] Find the solution of #*y" + 61y’ + 6y =0 which satisfies the conditions y(1)=0 and

y (1)=10.
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4.[17] Recall the definition of the Laplace transform of a function f = f (t) at s:

S{F}(s)= j F(6)e e

for those values of s for which the improper integral converges.
(a) Use the definition of the Laplace transform to find the Laplace transform of f (t) =f.

(b) For which values of s is the Laplace transform of f(¢)=1 defined?
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5.[16] Determine the largest interval for which the initial value problem
" +sin(t )y"+(z‘2 —1)y’+3y =tan(r), y(1)=0,)'(1)=5,y"(1)=
is sure to have a unique solution. Remember to give reasons for your answer.
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6.[16] A cubic block of side / and mass density p per unit volume is floating in a fluid of mass
density p, per unit volume, where p, > p. If the block is slightly depressed and then released,

it oscillates in the vertical direction. Assume that the viscous damping of the fluid and air are so
small that they can be safely neglected.

(a) Derive the differential equation of motion of the block.

(b) Determine the period of the block’s motion.
You may find Archimedes’ principle of use: An object that is completely or partially submerged
in a fluid is acted upon by an upward (buoyant) force equal to the weight of the displaced fluid.
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