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Differential Equations Handout A

1. (a)dx
dt = −2t. The general solution is

x = −t2 + C.

If x(0) = 1, 1 = x(0) = C. Thus x = −t2 + 1.
If x(0) = 0, 0 = x(0) = C. Thus x = −t2.
If x(0) = −1, −1 = x(0) = C. Thus x = −t2 − 1.
None of the solutions intersect.

(b) dx
dt = −2x. The general solution is

x = Ce−2t.

If x(0) = 1, 1 = x(0) = C. Thus x = e−2t.
If x(0) = 0, 0 = x(0) = C. Thus x = 0.
If x(0) = −1, −1 = x(0) = C. Thus x = −e−2t.
None of the solutions intersect.

(c) dx
dt = t2. The general solution is

x =
t3

3
+ C.

If x(0) = 1, 1 = x(0) = C. Thus x = t3

3 + 1.
If x(0) = 0, 0 = x(0) = C. Thus x = t3

3 .
If x(0) = −1, −1 = x(0) = C. Thus x = t3

3 − 1.
None of the solutions intersect.

4. dC(t)
dt = K(L − C(t)) for some constant K. K is positive because if L > C(t), the solute flows into the cell.

5. (a) dI
dt = k(N − I)I where k is positive because people can only become infected, not recover.

(b) The number is increasing as long as 0 < I < N , which is necessary as I is a subset of the population. Even-
tually, everyone gets sick.

7.
dB

dt
= B · r − 12000 = 0.0725B − 12000.

B · r is the interest accumulated and 12000 is the amount paid.
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