Exam 2 Math 2306 sec. 52

Summer 2016

Name: (4 points) SB\.J i on S

Your signature (required) confirms that you agree to practice academic honesty.

Signature:

Problem | Points

INSTRUCTIONS: There are 6
problems worth 16 points each. You
may use one sheet (8.5” x 117) of
your own prepared notes/formulas.
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No use of a calculator, text
book, smart device, or other
resource is permitted. Illicit
use of any additional resource
will result in a grade of zero on
this exam as well as a formal
allegation of academic miscon-
duct. Show all of your work on
the paper provided to receive full
credit.



(1) A 200 gallon aquarium is initially filled with water into which 40 lbs of salt is dissolved.
Brine containing 1 1b/gal is pumped in at a rate of 4 gal/min, and the well mixed solution
is pumped out at the same rate. Determine the amount of salt A(¢) in lbs for all ¢ > 0 (in
minutes). Show that in the long run (i.e. as ¢ — 00), the concentration of salt in the tank
matches the 1 1b/gal concentration of the brine coming in.

) . 3t . A A A
\[(0)-200 5& (‘b - Y PN o Co = 9 2001.(}4—-*—()&- T oo
\o
co= \ e
S\ 5ot 8 AN
A,]% < (‘Lc-b-rbco = | -S")* -“ — - 4 ~~ oo 5=
= i_’i"%'io'f\ Ats= Yo tb
200
S Fe WP é%-‘— %;A =Y A(o>=MD0
\
EE LS TS
M e T e e LE A )= e
\ -\
55 ¢ st ==k

C --1LO
=4+

A(o): o= 209+ C =

> A (&)= 2oo —ILD €
__\/‘P Q\
s° s v L) =200
As & oo e — O s Lo pe AL

The Voluwwe N = 200 <8 Lor X Ev—a
Sse ‘\’\l\t COV\U’V\A'r&\"bv\ C

2 00\% - \
200 JA

\\Y o -6-),&,)
S—u-l

C —



(2) Find the general solution of the differential equation for which one solution is given.

952?// —2zy' + (x2 +2)y=0, y; =xcoszw

‘C\I‘M [ 2 \
SA’ol\ac_f'é \3’ _ 7 ‘& %

-fP(x)éy
\az: Y, SMeo w = g I - JX
(9
(NP P(X) = % So ’& Py = \(—%(' Ax = 20w = Ot
Ow L
w 6 X é : SL/O\)( S g Q(C:Ly C,l)(
< (X _— X lex
= banx

9\*)<> _ R
«.gzzkﬂlmt )(Coj¥~%cv\x = X Corx (Corx - nge\x

TK %ENWZQ Sl on W< *\’\/\M f\e“or"e

Y= C, X Cosx ¢ €, X Sinx




(3) (a) Verify that the set of functions form a fundamental solution set for the given
differential equation.

:EZy" — xy' +y=0, for >0, yy=z, y= xln(m)
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(b) Write the general solution of the ODE.
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(4) Find the general solution of each linear, constant coefficient, homogeneous equation.
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(5) Solve the initial value problem y” — 6y’ +8y =0, y(0) =0, ¢'(0)=—4.
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(6) A 250 volt battery is attached to an RC-series circuit with a resistance of 50 ohms and

a capacitance of —— farads. If the initial charge ¢(0) = 0, determine the charge on the
1000

capacitor for all ¢t > 0. a \ \
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