Mathematics 204
Spring 2012

Exam IIT

Your Printed Name: y‘f. Q’ yow

Your Instructor’s Name:

Your Section (or Class Meeting Days and Time):

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

. 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.

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

. 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, work must be shown on integration, partial fraction, and matrix computations.

. 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 symbols [18] at the beginning of a problem indicate the point value of that problem is 18. The maximum
possible score on this exam is 100.
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1.[18] Find the solution of the initial value problem y"+4y =7 du_, (1), y(O) =0, y'(O) =0.

We use 4he L“?‘Me transform  welhod,
L4y 4yle = £{2- *ur oo

V;é/ ltb\&u 07 { | -“;ﬁ(ae‘_ 6‘-“5‘,:5( wA +n3£¥h:v w('Hp\ ‘FoYMu,[a.s 5 (w‘ff\' ne 1\ MR 7

fl@; -¢) 1\ n the 't‘dae, 05: La.Y\aoe, ‘&ans?ﬂms %\\/(,5

2 (wi“f\.n:o)

s &sher ~ syor -y + 48[yl = z_ 4o’

T“CWFowﬁna the initia conditiong vaieus
>y OLfyley = 2 - 2¢ *
(5 j sy = ?

S
ﬂ‘)k s (5 +) S(s’w)’3
Therv

ger= LY ) ﬁ"{s;@-é“}_

A ?&d‘w\ -fra.rkion olacemyosiﬁsn calewlation ‘63\/«,5

2 _ A Bs+¢C so 2= A(s‘++)+(35+6)5.

2z
s(s*+4) s 5% 4 | o
Taking s= o BN“ A: 2=4A = A=z T—dzmz s=20 gves B ad C-
7_+n3' = BEH+C)2L = 4B+ 2Cc s B=-% and Czo. Threfore

i.‘{ } ;C-l{ KA :.._5._.} = Lo Leaslzt),

5 (s +4) s st *
u.smz formula T n e table oF LAYfMe transforms Fvod.uus
-5, )
Cons u.en’dq

va@\ = %_";;'_“5(’*3 - [l—wS@-(ﬁ‘l{))]u,_;&) \




2.[18] Find the solution of the initial value problem y +y--5(f 7r) ¥ (O) 0, y'(O):~1.

ution as a piecewise defined function and sketch its graph on the interval 0 <f <37
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3.[18] Solve the integral equation y(t) + 5jy(f - r)cos (22’) dr=¢™
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4.[18} Two very large tanks initially hold 100 gallons of pure water each. A mixture of salt and water at a
concentration of 3 ounces per gallon flows into Tank 1 at a rate of 5 gallons per minute. The well-stirred
mixture drains into the environment at a rate of 2 gallons per minute, and from Tank 1 into Tank 2 at a rate of
3 gallons per minute. Another mixture of salt and water at a concentration of 4 ounces per gallon flows into
Tank 2 at a rate of 2 gallons per minute. The well-stirred mixture in Tank 2 drains into the environment at a

rate of 2 gallons per minute. If ), (1) and 0, (1) denote the amounts of salt in ounces at time ¢ in Tanks 1

and 2, respectively, SET UP, BUT DO NOT SOLVE, the differential equations and initial conditions that

model the flow process.
y T4 /mm

Q?Ji/a

2 aba;l/
" ( Tank 1 Tank 2.
We use the Fvincl?lc
Net vake of = Inflow rete
of salb

d\a-nse, of salt
M“ﬂtb & o each tank |

= e - G
- () G5

and a)xlu\z the webial condibions 31\!55

4.
At

Q

joo 8@‘

Outflow vate

o2,
{oo aa.l

)- &)

o%

2.%.41/34-.1%

(3 4 o3/gl

2 2 gal fuin

of salt

ote that S golin o Sk is
‘Flow'm? nto Tank 1 and & Tf/m;“
of Huidis »;lmz ok of Tank
So the vdume of' f(wa\ in Tank
s cosstant ¢ 100 3;J .
Howw 5‘34/w--\ o £luid s
‘F\OWU\B, m{'o Tank 2. ard 1641/»0-
1S ‘F(ow( ouk of Tank 2 s0 #e
volume, M w Tank2 nereases
L:j 3 pbA ‘cach mmn. Thaas
V&)= oo+ 3t
;S "H\C \Iolunt Og’ ‘f(u':A\ (L.*éa,l }
n Tank 2. at time t (Zn m’m.:

o2,
(loMB‘b‘)?"l)

AR, - LA +
2 | 20!

A& 3 g -2Q
AL oo ' Toot3t

15

+ 8

Y

R, (@)=

Q) =




=3t 2
e e : . : :
>.[10] Verify that the matrix function X([) :( 13 2,7 satisfies the differentia] equation
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6.[18] Solve the initial value problem
X'=-5x+y, x(0)=2,
y'==3x-y, y(0)=-1.

Describe the behavior of the solution as  — o,
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SHORT TABLE OF LAPLACE TRANSFORMS
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