MAT 271 Lab 3  Derivatives and Tangent Lines

For each function below in problem 1 and 2,
I.  Symbolically:




II.  Use a graphing utility to:
a. Find the derivative at any x using 

       a.  Graph the function (1st axes),

       derivative rules,

b. Evaluate the derivative at the specified 
       b.  Draw the tangent line at the specified 

       points,





             points on the function graph,
c. Specify all x-values where the derivative 
       c.
Graph the derivative showing

       does not exist.





all asymptotes and holes (2nd axes).
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Applications.  Show all work clearly on other paper for each of the following problems.  
1.  An environmental study of a suburban community suggests that t years from now, the level of carbon monoxide in the air will be [image: image14.png]q(t)

.05¢° + 0.1t + 3.4



 parts per million.

a. What is the numerical value of the average rate of change in carbon monoxide levels over the next twenty years? Interpret this value in context of the problem.

b. What is the instantaneous rate of change of the carbon monoxide level one year from now? Interpret this value in context of the problem.

2.
The graph below represents the growth of a certain population.  The population is in thousands and


the time is in years. Use it to answer the following questions.
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a. 
What is the initial population? Use function notation to express your answer.
b.
What is the average rate of change in the population from year 2 to year 3?  Illustrate on the  

        graph
above the line that shows this rate. Interpret this value in context of the problem.
c.
Estimate the instantaneous rate of change in the population at year 4?  Illustrate on the graph 
above the line that shows this rate.  Interpret this value in context of the problem.
d.
When is the population changing at the fastest rate?

e.
What is the limiting value of the population?  Express your answer as an appropriate limit.

f.
What is the limiting value of the rate of change in the population?  Express your answer as an 
appropriate limit.

3.
An object’s height (in feet) above the ground as a function of time (in sec) is given by 
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.  Find the instantaneous velocity at t = 2, 6, and 12 seconds.  Also, find the instantaneous velocity when the object reaches its maximum height and find the maximum height.
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