Mathematics 204
Fall 2011

Final Exam

Your Printed Name: 37{. GYOW

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 devices must be turned off or completely silenced (i.e. not on
vibrate) for the duration of the exam.

. You are not allowed to use a calculator on this exam.

W

4. The final exam consists of this cover page, 10 pages of problems containing 10 numbered problems, and a
short table of Laplace transform formulas.

5. Once the exam begins, you will have 120 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. In particular, work must be shown on integration, partial fraction, and matrix

computations.

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.

(e°]

The symbol [20] at the beginning of a problem indicates the point value of that problem is 20. The
maximum possible score on this exam is 200.

problem 1 2 3 4 5 6 7 8 91 10| Sum
points
earned
maximum
points 20 20 20 20 20 20 20 20 20 20 200




3y
S50+¢

1.[20] Find the general solution of ¥ edk on the interval f > -50.
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2.[20] Find the explicit solution of the initial value problem y’ =
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3. (a)[10] A 200 gallon tank initially contains 100 gallons of pure water. Water containing 1/4 pound of
salt per gallon enters the tank at a rate of 8 gallons per minute and the well-stirred mixture exits the tank at 6
gallons per minute. Set up, BUT DO NOT SOLVE, an initial value problem that models the number of

pounds O(r) of salt in the tank at time ¢ minutes over the time interval 0 <# <50.
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(b)[10] Consider the coupled vibrating system in the figure below. Two bodies with masses m, and m,,
respectively, move on a frictionless surface under the influence of horizontal external forces [ (t) and F, (t) ;
and they are also constrained by three springs whose constants are k,, k,, and k;, respectively. If the
horizontal displacements at time ¢ of the bodies from their static equilibrium positions are X, (l) and X, (t) :

respectively, use Newton’s second law, I = ma | to help write a system of differential equations governing the

motion of the bodies. (DO NOT SOLVE THIS SYSTEM!)
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5.[20] Find the general solution of the differential equation y™* " +y" =™,
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6.[20] Find the solution of the initial value problem
y'+y=68(t-m)cos(r), y(0)=0, y'(0)=1,
and sketch the graph of the solution on the interval 0 <t < 2.
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7.[20] Solve the integral equation y(t)+J.e’y(t—T)dr :cos(z‘).

We use e M&\‘\oc\ ag Laviace Jmamgo ms « We {—'{«{ ve wke the ecvw{lsm us;,vtg

/,L‘mg, conyolukion \)fo%uvrvt : .

walt) = [ flmogd-ndr
. Y H’*‘f))(\ Lﬂ % 1
/lefme , the s{i(ab\aj e,oywa&ien 15
j(‘\’,\—\’ Qg%\jﬁ(’k) = cos ) |
where ‘E = e;t. Tal@\ﬁ La?lm transforms and uSt\"ﬁ i{ 3“*6 %{s\ - Rt

¢ i{ Y+ G'ac\D }(s) = i{ 005@”5%5\
g+ i etle = =

Holey + -—‘—T e =

£ 5 ¢l
e
(ot - 5

i{‘ﬁ(ﬂt % A SH

(A@V\g the verse ‘h‘“avxsgwm taiq,\c‘.s

\'(}VC): ﬂﬁ {%ﬂ - }%\}

Y :)G_,) — Qos(*‘c\ = 5\\’\(1‘3) l‘




A

’/—v&———\
2 4
8.[20] Find the general solution of the system X' = (4
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9.[20] Given that x (r) =( i
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10.[20] Solve the initial value problem

x"=-2x+y, x(O)zl, x'(O):O,

Y'=2x-3y, y(0)=—2, y'(O):O.
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A SHORT TABLE OF LAPLACE TRANSFORMS
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