Mathematics 204
Spring 2013

Final Exam

Your Printed Name: 37r. Q\fo w

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.

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

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 for all 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.

. 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.
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1.[20] Find the explicit solution of the initial value problem y' =y (1 - y) , ¥ (0) =0.01.
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2.(a) [17] Solve the initial value problem y'+y=1-z, y(0)=y,.
(b) [4] Find the value of y, for which the solution in part (a) touches, but does not cross, the #—axis
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3.[21] Solve £*y"~3#'+4y =t* on the interval ¢ > 0.
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4.[21] Find the general solution of y( )_16 y=2t+e.

’]1\0 TE s a4 \mea,w faw«(’k-ord.e\( non(wmo%ovzcou-s CMM Co&fftamt
%Mm Tf we assume a sz:luhm y= & o e associaked hamoa&uwus

& -l‘v:)_ =0 , then -Ho =0 =§Qr -)(rr4)=0 >

Q’—»)U&—»Xv’-&-{-) —o so Y=2 (mdhvl«u*n t), y=-1 (mha,‘,( ciby x) r=tal

Cousuv«mt&j Ye = ce, + ce, % cm(w) +gsinf2t) (0%, G, & abitery

Cous\'awbs\ s %e,%we(w‘ selulion of 3 —163 o,

“he easest e to cbe/’c a Tuhm[w sthkion of U -u,b = 2b+e¥ s 4o
the method of undetermined coefficients witk « il particalar

solution of dhe form g ) = ypl)4 g) = AL+ B+ CE wheve A8 andC

ave constanks +o be, debermined so that y@" ‘ f = 2.{:4-0 . (Sa, fhe

amlvsts apove for ‘JY and Jra * ) :D‘thakma fowr ‘(«Wncs/ we have
‘ t theing 11
3? = A+Ce 3‘7 = Ce® ) ‘jf = } U? = Ce". Subs‘(:r}“fmﬁ

¢h - £ _ - t
Uf "“’j? = 2t +e 5““"\5 Ce IG( At+B «Ceb ) 2tte

. Keammaaﬂa;,
~ 1AL ~16B -15CE = 2t + o+ 468, Equating like coeficients gives
-lbA= 2 -1tB=o0, and -i5C=|, Therefve A=-3 , =0, and C= '“,’5_

. jP@"’: 'Lgt "-'-'ge.t‘ “The 3@%%‘ sdution Y=y + j? of the nonhonts —
aev\ew.s %um(:iew 3@-)—%5 = Z’c+e.‘7 is -H«evéore

27 -t ¥
- i ——— 'L' - L
U@:) =ce + ce 4 %605(1'6)1- c+sm(z-b) B+' e

where ¢, %,5, and. c, ave arbi‘tmfj Constarts




5.[14] One theory of epidemic spread postulates that the time rate of change in the infected population is
proportional to the product of the number of individuals who have the disease with the number of

disease free individuals. Assuming that the population of mice in a certain meadow has a stable value of
one thousand, use this theory of epidemic spread to write — BUT NOT SOLVE - an initial value problem

that models the number N (¢) of infected mice at time # >0, if ten mice were initially infected.
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6.[20] Determine the longest interval in which the initial value problem
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7. (a) [18] Solve the initial value problem "+ y = 5(t—§]—25(t—7z), y(0)=1, y'(0)=0

(b) [3] Which is largest y(7z/4), ¥(37/4), or y(57/4)? Justify your answer.
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8.[20] Pure spring water flows into Pond 1 at a rate of 200 gallons per hour. Pond 1 initially contains
1,000,000 gallons of water and is contaminated by 100 grams of perchlorate. Solution from Pond 1 flows
into Pond 2, which initially contains 5,000 gallons of water and 10 grams of perchlorate. The solution in
Pond 2 then flows out into the river. The flow rates of the solutions exiting Ponds 1 and 2 are identical
and are equal to 300 gallons per hour. Assuming that the distribution of perchlorate in each pond is
uniform, write, BUT DO NOT SOLVE, a system of differential equations and initial conditions that

models the amounts @, (¢) and @, (¢) of perchlorate in Ponds 1 and 2, respectively, at times ¢ satisfying
0<% <10,000 hours.
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9.[21] Solve the initial value problem X' = (1 3 jx, x(0)= (0 .
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10. [21] Find the general solution of x' = ( ) ( )
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A SHORT TABLE OF LAPLACE TRANSFORMS

f@) L{f(1)}=F(s)
1
1 eat
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5. (F+2)() F(s)G(s)
6. (1) s"F (s)=s"" £ (0)~...— 7= (0)
7. @) F(s—c)
8. u,(t)f(t-c) e “F(s)

9. 5(1‘——0)
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