MATH 116  ACTIVITY 2:
The Definite integral -  set up and calculation

WHY:

The integral is the “other half” (derivative – including antiderivative – was first half) of the calculus. It gives total change over an interval when the rate of change is known;  for nonnegative functions, it also gives the area under the graph. This activity gives practice with setting up and evaluating integrals for specific uses – including calculation of area when a function is not always positive.

LEARNING OBJECTIVES:


 1.
Understand the concept of the integral – as a limit of a sum, as total change.

 2.
Be able to set up the integral to solve a problem regarding total change.

 3.
Be able to use the fundamental theorem to calculate the value of an integral.

CRITERIA:

 1.
Success in completing the exercises.

 2.
Success in working as a team and in filling the team roles.

RESOURCES:

 1.
Your text - especially sections 7.3-7.4
 2.
Your class notes from the last two days

3.
The team role desk markers (handed out in class for use during the semester)

4.
40 minutes

PLAN:

1.
Select roles, if you have not already done so, and decide how  you will carry out steps 2 and 3

2.
Complete the exercises given here - be sure all members of the team understand and agree with all the results  in the recorder's report.

3.
Assess the team's work and  roles performances and prepare the Reflector's and Recorder's reports including team grade .

EXERCISES:

1.
A water pipe breaks and an emergency shut-off valve immediately begins to close, taking 10 seconds to do so. During the time of the leak, water is flowing out of the pipe at the rate  r  (gal/sec) given by  r(t) = 300 - 3t2 at each time  t  sec.  (0 t 10). 
a.) Set up the integral that will give the total amount of water that flows out before the valve finishes closing [We have a rate of flow of the water, we want to know how much water flows – this is a total change situation]
b.) Calculate the total amount of water [Use the fundamental theorem - no need for approximation]

2.
During a 5- week period near the end of the summer, the growth rate of an insect population at time t weeks is given by  

[image: image1.wmf] millions of insects per week. 
What is the total change in size (N [millions of insects] of the insect population from the end of week 1 to the end of week 4? [Show the integral that you set up for this problem] 

3.
To calculate the area of a region bounded by  the graph of a function and the x-axis, we have to keep track of intervals on which the function is positive or negative [see examples 5 & 6 on pp 407-408 in your text].  That is, the area from x = a to x = b is given by 
[image: image2.wmf] [absolute value – make it positive – of the integral] if the function changes sign (+ to – or – to +) at x = c.
Set up the integrals and calculate the area between the graph of  
[image: image3.wmf] and the x-axis from x = 1 to x = 3.

CRITICAL THINKING QUESTIONS:(answer individually in your journal)

1.
Why is the symbol for the integral an “S” (even though it’s stretched out vertically), and where does the “dx” come from?

2. 
What are the differences between the indefinite integral (antiderivative) and the [definite] integral?

3.
If we have a function that measures rate of growth – say in inches per week and we look at total change over three weeks, our result should be in inches. why will the units of the definite  integral give us inches, in this case.

SKILL EXERCISES


Text p 409 # 19 – 20,  33,  35,  41-42, 58 - 61
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