
Math 2250-7 Quiz 1 Name/Unid:

1. (5 points) The variable separable ODE dm
dt

= −km is generally used to model the mass
lost by radioactive isotopes. Derive the general solution to this PDE.

Solution: Separate the variables, and treat dm
dt

as a ratio of differentials. You get
1
m
dm = −kdt. Integrating this, we get m = Ae−kt.



2. (10 points) A ball is dropped from the top of a building 1600 ft high. How long does it
take to reach the ground? Use g = 32ft/s2.

Solution: Use Newton’s second law and integrate twice to get the position function

x′′ = −g, x′ = −gt + v0, x = −1

2
gt2 + v0t + x0.

By assumption, the initial velocity is v0 = 0 (since the ball is merely dropped) and
the initial position is x0 = 1600. Plugging these and g = 32 in to the position
function, we obtain

x = −16t2 + 1600.
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