
Math 230B τ12 September 2018

https://www.desmos.com/calculator/p7vd3cdmei

https://www.geogebra.org/m/W7dAdgqc

   Day3 Page 1    

https://www.desmos.com/calculator/p7vd3cdmei
https://www.geogebra.org/m/W7dAdgqc


Suppose that a new industry starts up river from a lake at ὸ  πdays, and this industry starts dumping a toxic 

pollutant into the river at a rate of 7 g/day. The flow of the river is 1000 m 3/day into the lake, which maintains a 

constant volume of 400,000 m3. The water in the lake exits through another river. We assume that all quantities 

are well-mixed and that there are no time delays for the pollutant reaching the lake from the river.

Identify the quantities in the above scenario.1.

Set up a differential equation to model the rate of change of the amount of pollutant in the lake. Hint:2.

Rate of change of amount of pollutant = rate flowing in ɬrate flowing out

Do a qualitative analysis of the differential equation; e.g., identify equilibrium solutions, plot a slope field.3.

Solve the differential equation to get a general solution.4.

Using data from the problem, find the values of the constants that appear in the general solution; this gives 

the particular solution.

5.

What is the eventual amount of pollution in the lake? Convert this value to a concentration in mg/m 3. For 

example, if the pollutant is toxic to fish, it is important to know the long -term concentration. 

6.
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