
Rates of Change §3.7

Get into a group of three people and work on the following problems. You are welcome
to use the book and your notes as a reference. Only turn in ONE copy from each group
by Monday the 19th by 6pm. Make sure that your answers are written up completely and
clearly (with correct notation!!!) as there will be no opportunity for rewriting problems.

1. The position of a particle is given by the equation: s = f(t) = t3 − 6t2 + 9t, where t is
measure in seconds and s in meters.

(a) Find the instantaneous velocity after 2 seconds.

(b) When is the particle moving forward (that is, in the positive direction)?

(c) Draw a diagram to represent the motion of the particle.

(d) Find the total distance traveled by the particle during the first five seconds.
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2. Let n = f(t) be the number of bacteria at time t. Note that

average rate of growth =
∆n

∆t
=

f(t2)− f(t1)

t2 − t1

The instantaneous growth is obtained from the average rate of growth by letting the
time period ∆t approach 0:

growth rate = lim
∆t→0

∆n

∆t
=

dn

dt

(a) Notice that most functions we can take the derivative of are continuous. Explain
why most continuous functions won’t accurately describe n.

(b) Suppose we’d like to look at a large enough population that the comments you
made above won’t matter much. Suppose that by sampling the population at
certain intervals it is determined that the population double ever hour. That is,
if the initial population is denoted by n0, then f(1) = 2n0, and f(2) = 2 ∗ 2n0,
and so forth. Find a continuous function that describes this observed behavior.

(c) Find the rate of growth of the bacteria at time t.
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