Math 240 - Final Exam A  Name key
May 3, 2024 © Score

Show all work to receive full credit. You must work individually. This test is due May
9. All integration must be done by hand.

- 1. (10 points) A large tank initially contains 40 gal of a salt solution in which 21b of salt
are dissolved. A new solution containing 11b of salt per gallon is pumped into the tank
at the rate of 5 gal/min. The mixture is stirred and drained off at the rate of 2 gal/min.
Find a formula for the amount of salt in the tank at any time ¢.

\
AN lL A(‘\(\ = AMounT OF DALY Q\‘DS) AT Yimeg: At

V(o) = k\O \“'/("tl\f- Vowmt (gAL\) AT Timg BC

Ale) = d L T Yo+ 3y

\
\‘ 9 9w ¥ Ay \\D/Sf“—

V()
/u(ﬂ__ ejqwgto!f e%ﬁ«lqma/: /i/0+3t/%: (L!Q+3t>a/
s
MMﬂ A - f L’MJ‘) " - 35"(5/'\Ho+3%) L C
| | (LO+3Q v C

C
2 ‘ C
Ale) = MOv3e + (gosacf® Ale)s Q3 Hox w - 8

= = (38)(10")




1]

1

nw=o
\ - 3
= (ned)nn) Qo T (nd)ns)ain = O “; n=0,%3,3
| e n+3 n+a 0
J/"/ ‘ ) Y : R ~
| Qo k G, ArsiTRyY - 'y 3x
\ ’ (\,Q(\—\«Qx,* Axo---
) sy . 4= G
| OGwaa = Qm 0=0,1,3, | , 5 j
! ' URPS I l
e 00 = GAX Y ER T3 A /)
A U A S »
O‘o~\ b) q\: O {&/ If
%' a.= 0O / 1 lox /\ .ﬂ___gzo
a= L-g " s / o 97 R
aar Q3 =73 g 2 3
) X =0 > X=F)
q3 = 0O Q\_\ =0 \ - B e : ‘j
Ly ' . j_(_;): s ' ( Ravwut oF Cowuz&wc‘é, s
Gy = (3‘)"3 s =5 \3)7 3 v e L) Y,

n

=0

D4+ ) G - N+ oN } An \
ZK( Y1) Ay g ( 50+ a )

2. (10 points) Consider the lincar, 2nd-order cquation (1—x2)y" -6y’ —4y = 0. Determine
the complete recnrrence relation for the power series solution (centered at * = 0). Then
write the first three terms of the two linearly independent solutions vou obtain from
your rccurrence relations. Also determine the minimum radius of convergence that

follows from our result from class.
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3. (10 points) Usc Laplacc transform mecthods to solve the following cquation.
ry’ +y' +2y =0 y(0) =1

(You should find that vour solution involves the Bessel function Jp. Bessel functions
are verv important special functions in physics, engineering, and mathematics.)
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4. (10 points) Solve the following onc-dimensional heat cquation with Dirichlet boundary

conditions. Do not derive the solution method—just nse the result we derived in class
(See Theorem 1 on page 593.)
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