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Vocabulary Knowledge Rating     

Derivatives     

Definite Integrals     

End behavior of graphs     

Extrema problems     

Asymptotic behavior     

Differentiable functions     

Graph (function) analysis     

Limits     

Reimann sums     

Mean Value Theorem     

Inflection points     

Average rate of change     

                        # of checks 
    

                        Total score  
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  (count rectangles)
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A smooth curve and a segment graph.  
This is another AP released question.  

We will investigate it in depth in my 2nd session.

14

Here is the graph of the velocity  of two runners, in 
m/sec vs. time in seconds.  What does it mean when the 
two graphs intersect?

Who is ahead the 
first time they 
cross?
Justify your answer.

The second time they cross?  Justify your answer.
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A smooth curve problem:
The graph shows the growth rate of bacteria in a 

petri dish(sq.mm./hour)  vs. hours.

• What is the area

of the bacteria

after 24 hours?
(this is more involved than                                                                             

you may think.) 

What does the area of each small rectangle on the grid represent?
What does the Y-intercept tell us?
According to the graph what happens initially?
What appears to be happen after the end of one day?  Explain.
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A smooth curve problem

• The area of all 6 rectangles equals 963.76 sq.mm.

4(31.975+32.475+36.495+42.115+47.415+50.475) .  But this 
does not answer the question, “What is the area 
after 24 hours?”’   

• What else do we                                            
need??

Remember:  The graph shows the growth rate of bacteria in a petri dish(mm/hour)  vs. hours.  

 

What is the area after 24 hours?
• The area under the curve tells us how much the 

bacteria has grown in 24 hours.  We need to add the 
starting area.

• This graph shows the

integral value as well 

as the Y-intercept.

Our estimate of the total growth in area was 963.8 sq.mm., 
which is only 0.664% below the calculus answer.  



  21                         Copyright:  Terry Walsh, 2012.   
                        Teachers have my permission to use this for educational purposes. 

 

“As teachers your job is to perturb your students, but not so much 

that they shut down.”  Prof. Bob Horton, Clemson University. 

Here is a screen shot of a scatter plot from doing the 
experiment:

At 0 seconds, the temperature was 55.234 ◦F, but 
at 20 seconds, it was 78.106 ◦F.  Why?
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X 0.5 1.5 2.5 3.5 4.5 5.5 6.5 7.5 8.5 9.5 10.5 11.5 

Y 0.03 0.08 0.13 0.17 0.19 0.21 0.21 0.19 0.17 0.13 0.08 0.03 

 

∑y = 1.62   
 

  
   

  

  
      

  

 
    Reimann Sums = 1.25% error 

Estimation by counting unit rectangles:  16 rectangles = 1.6 miles. 


