Fundamentals of Differential Equations
by Nagle, Saff, and Snider (7th edition)

Section 3.2 (p. 104)- Compartmental Analysis
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Set up 2 separate DE's, one for 1st tank and one for 2nd.

Let z(t) be the amt of salt in 1st tank.

Input of salt in tank 1 is 0 and the output of salt is
3 gal =  x gal
min 60 20 min
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T = ke_%t where k is the initial amt of salt in tank 1. We will
keep k. We don't need to find this value!

Now we set up a DE for tank 2 using ke 2,
Therefore x 1s now the amt of salk in tank 2!
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x(t) = %k:te_t/20 + Ce™? where z(0) = 0.

2(0)=Ce /=0 = C=0and
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z(t) = 2—Ok:te_t/ 20

x will be a max. when 2’ is 0.
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when 1 = %t = t = 20 minutes.

The max. amt of salt in tank 2 is 2(20) = 3:k(20)e ™ = ke ™.

The original amt of salt in tank 1 1s k; therefore the ratio is

-1
K ek — e ! =.368 = the 2nd tanks 37% as salty as tank 1.
dP .
e kP < Malthusian Law where P(0) = 1000
dP

?:k‘dt = ImnP=kt+C

P = ekH—C’ — Cekt
P(0) = 1000 = C = 1000.
P(t) = 1000e*  where P(7) = 3000 = 1000e".

eh =3 = k:m?3:0.156945.

P(30) = 1000e 7 *30 = 110, 868.



