Math 180: Rates of Change in the Natural and Social Sciences

Average Rate of Change = 
[image: image1.wmf]21

21

change in 

slope of the secant line

change in 

yy

yy

xxxx

-

D

===

D-


Instantaneous Rate of Change = 
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1.
A particle moves along a straight line according to a law of motion 
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, where t is measured in seconds and s in feet.

a. Find the velocity and acceleration at time t.

b. What is the initial velocity of the particle?

c. What is the velocity after 3 seconds?

d. When is the particle at rest (stopped)?

e. Draw a line diagram to illustrate the motion of the particle.


Draw a line diagram to illustrate the acceleration of the particle.

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

When is the particle moving backward (that is, in the negative direction)?

g. When is the particle speeding up?


When is the particle slowing down?

h. Find the total distance traveled during the first 8 seconds.

2.
A stone is dropped into a lake, creating a circular ripple that travels outward at a speed of 60 cm/s.  

a.
Find the rate at which the area within the circle is increasing with respect to time, namely
[image: image5.wmf]()

At

¢

.
Find the rate at which the area within the circle is increasing after:  

b.
1 second

c.
3 seconds

d.
5 seconds


What can you conclude about the rate of change of area with respect to time?

3.
Suppose that a bacteria population starts with 500 bacteria and triples every hour.

a. What is the population after 2 hours?  After 3 hours? After 4 hours? After t hours?

b. Using your function from part (a), find the rate of increase of the bacteria population after 6 hours.
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