Mathematics 111, Spring 2009
PRIVATE 


Lab Activity #7, Riemann Sums & Definite Integrals
You should do this lab activity with a partner, two students/machine. 
Don’t rush!!! Take your time and understand what you’re doing!

Step 1. Log in and set up.


Log in. Next, launch Internet Explorer, go to the MA 111 site (www.skidmore.edu/~effinger), and under Labs, select and open the Riemann sums.nb notebook. This will bring up Mathematica automatically. Follow the directions there for using that notebook (it’s the one we used in class on Wednesday) in what follows. Note: Do not work in that notebook. Just evaluate the two programs and then open a new notebook for your work, as explained there.

Step 2.  Investigating the Definite Integrals of Some Standard Functions

For each of the given functions on the given intervals, investigate the value of the definite integral in the following ways:

a. Display and compute (via Mathematica) the left-hand Riemann sum with n = 10 (i.e., divide the interval into 10 equal parts). Is the answer an overestimate, an underestimate, or is it not clear? 

b. Do the same with n = 40

c. Repeat part a with a right-hand sum.

d. Repeat part b with a right-hand sum.

e. Average your answers in parts b and d (i.e., for n = 40). This is the so-called Trapezoid Rule for estimating the definite integral.

f. Try the following slick method to compute the exact answer. 

i. Write down, if you can, any antiderivative  F  of your given function  f .  Remember then that  f  is just the rate of change of  F.


ii. Having found  F, then the definite integral of  f  is just an “adding up” of the rates of change of  F, so it  will be the total change in  F  over the interval [a, b], i.e., it will be  F(b) – F(a). Compute this number and compare it with your approximation in Part e.  They should be quite close! This answer, if not rounded off, is in fact the exact answer to the problem.


Go over the page to start.

Here are the functions and intervals:

1.  f (x) = 4 x  on  [0, 4] 

(Note that this area is just a right triangle! Compute its area using standard geometry: _____________ )

a. Left-hand sum (n=10)_________   Underestimate, overestimate, or not clear? ______________


b. Left-hand sum (n=40)_________   Underestimate, overestimate, or not clear? ______________


c. Right-hand sum (n=10)_________   Underestimate, overestimate, or not clear? ______________


d. Right-hand sum (n=40)_________   Underestimate, overestimate, or not clear? ______________


e. Average of  b and d _____________

f. Any antiderivative  F  of  f ? ___________________

Total change in  F  over the interval, i.e.,  F(b) – F(a)
                                                       (compare to Part e!)_______________________________

Call me over to check this!!

2.  f (x) =  x2  on  [1, 3]


a. Left-hand sum (n=10)_________   Underestimate, overestimate, or not clear? ______________


b. Left-hand sum (n=40)_________   Underestimate, overestimate, or not clear? ______________


c. Right-hand sum (n=10)_________   Underestimate, overestimate, or not clear? ______________


d. Right-hand sum (n=40)_________   Underestimate, overestimate, or not clear? ______________


e. Average of  b and d _____________

f. Any antiderivative  F  of  f ? __________________

Total change in  F  over the interval (compare to Part e!)_______________________________

3.  f (x) = ex  on  [0, 3]


a. Left-hand sum (n=10)_________   Underestimate, overestimate, or not clear? ______________


b. Left-hand sum (n=40)_________   Underestimate, overestimate, or not clear? ______________


c. Right-hand sum (n=10)_________   Underestimate, overestimate, or not clear? ______________


d. Right-hand sum (n=40)_________   Underestimate, overestimate, or not clear? ______________


e. Average of  b and d _____________

f. Any antiderivative  F  of  f ? __________________

Total change in  F  over the interval (compare to part e!)_______________________________

Call me over to check these last two!!

4.  f (x) = 1 / x  on  [1, 10]


a. Left-hand sum (n=10)_________   Underestimate, overestimate, or not clear? ______________


b. Left-hand sum (n=40)_________   Underestimate, overestimate, or not clear? ______________


c. Right-hand sum (n=10)_________   Underestimate, overestimate, or not clear? ______________


d. Right-hand sum (n=40)_________   Underestimate, overestimate, or not clear? ______________


e. Average of  b and d _____________

f. Any antiderivative  F  of  f ? __________________

Total change in  F  over the interval (compare to part e!)_______________________________

5.  f (x) = cos(x)  on  [0, (]


a. Left-hand sum (n=10)_________   Underestimate, overestimate, or not clear? ______________


b. Left-hand sum (n=40)_________   Underestimate, overestimate, or not clear? ______________


c. Right-hand sum (n=10)_________   Underestimate, overestimate, or not clear? ______________


d. Right-hand sum (n=40)_________   Underestimate, overestimate, or not clear? ______________


e. Average of  b and d _____________

f.   Any antiderivative  F  of  f ? __________________

Total change in  F  over the interval (compare to part e!)_______________________________

6.  f (x) = x2 - 4 x + 5  on  [-2, 4]  


a. Left-hand sum (n=10)_________   Underestimate, overestimate, or not clear? ______________


b. Left-hand sum (n=40)_________   Underestimate, overestimate, or not clear? ______________


c. Right-hand sum (n=10)_________   Underestimate, overestimate, or not clear? ______________


d. Right-hand sum (n=40)_________   Underestimate, overestimate, or not clear? ______________


e. Average of  b and d _____________

f.   Any antiderivative  F  of  f ? __________________

Total change in  F  over the interval (compare to part e!)_______________________________

Call me over to check these last three!!

That’s it. For Monday, do the follow-up homework (pick up from me now). Note that you need to plan some time to get to a computer which has Mathematica between now and then!
