MAT 239 (Differential Equations), Prof. Swift
Worksheet 32, Final Exam Review: 1st Order ODEs

4. Match the first order ODE to the description. Put a letter in the blank. Hint: Use the
differential form of the ODE to test exactness.

Ary =t*+y? ordy — (> +y*)dt =0 __ Linear homogeneous
B: ¢y =ytant, or dy — ytant dt =0 _ Linear nonhomogeneous
C:y = szt, or cost dy — y2dt =0 ___ Nonlinear and separable but not exact
D:y' = ! ;yiﬂ, or (2yt)dy — (1 —y?)dt =0 _— Nonlinear and exact but not separable
E:y =e'(1+y),ordy—e(1+y)dt=0 __ Nonlinear and separable and exact
F:qf —2yt or (y? + t?)dy + 2yt dt = 0 ___ None of the above

- vt 2



7. In this problem we will model pollution of a lake. Assume that the volume of the lake
is 10° cubic meters. Initially the water in the lake is pure, but at time ¢t = 0 a trans fat
factory starts polluting the lake by pumping in effluent with a concentration of 2 kilograms
per cubic meter of “substance F”. The effluent is pumped in at a rate of 100 cubic meters per
day. There is also a source of pure water entering the lake at a rate of 900 cubic meters per
day. The pollutant in the lake is well mixed, and the mixed water drains out of the lake at
the rate of 1000 cubic meters per day. (Thus, the volume of the lake stays at a constant 10°
cubic meters.)

(a) Write down the IVP for y(t), the kilograms of substance F in the lake after the factory
has been open t days.

(b) Solve the IVP. (You may solve by inspection.)

(c) How many kilograms of substance F are in the lake in the limit ¢t — 0o?



