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Example 1: A tank with a capacity of 100 gallons initially contains 50 gallons of water with 10 pounds of salt in

solution. Fresh water enters at a rate of 2 gallons per minute and a well-stirred mixture is pumped out at the same
rate. Compute the amount of salt in the tank 10 minutes after the process begins.

)")"r\

C A

2

0 ( Fresiwome)

Ylur = 2

Co . GO YO _ @w
V&)  so+ (2-2)€ so

G = 1o
Vo = 50




aq _

VinCin — Vour Cour

dt
= 2.0 — 2 04)
50
do . - o0 | -
at 25 - Qo) = (©
féﬁ .
@) -JZLY -
P = - 2
(4ty) = -=¢t 7€
G/[é) :Ce%r
Qo) =0 =
(0 = C
Q) = (07
~0f 25
-2/s




A tank initially contains 120L of pure water. A mixture containing a concentration of ~ g/L of salt enters the tank

at a rate of 2L/min. The well-stirred mixture exits the tank at the same rate.

a) Write a differential equation with a initial condition.

b) Solve for the amount of salt in the tank at any time ¢.
)

¢) Write an expression for the concentration of salt in the tank at any given time ¢.

d) Find the limiting amount of salt in the tank as ¢t — oco.
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Suppose John is depositing money into a bank account continuously at the rate of $10, 000 per year, and the account
earns interest of 4% annually. John began his first year with $23,000 in the account. Assuming he doesn’t make

any withdrawals, how much money is in the account after 4 years?
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