
Notes for the WeBWorK differential equation word problems

Set 6 Problem 22

y(0) = 0 (kg)
Rate in: 0.06 kg/`× 7 `/min = 0.42 kg/min
Rate out: y/2580 kg/`× 7 `/min = 7/2580 kg/min
So dy

dt = 0.42− 7y/2580, so . . . −1
7 ln |1083.6− 7y| = −t/2580 + C.

At t = 0, y = 0, so C = −1
7 ln(1083.6).

So 1
7 ln |(1083.6/(1083.6− 7y)| = −t/2580, . . . , y = 154.8(1− e−7t/2580)

Set 6 Problem 23 (Below!)
The solution is given in the WeBWorK page (after the set closes!) - but it assumes you know
the solution to the general logistic equation, so here are some direct details:
dy
dt = ky(1− y); y(0) = 0.106, y(4) = 0.5
Solving: y

1−y = C ekt, so, using t = 0, C = .106/.894 = 53/447(= 0.118568).

Also, y = C(1− y) ekt = C ekt−y ekt, and . . . so
y = 1

1+ 1
C

e−kt . Here
1
C = 447/53, so: y = 1

1+ 447
53

e−kt = 1
1+8.433962 e−kt .

The rest is as set out in the WebWork solution (click “Solution”!).
(BTW - WeBWorK’s decimal 8.43398 is actually not entirely correct—the correct decimal is
given above (8.433962). Of course, this is not an issue if one uses the exact fraction 447/53.)


