MA 111 – Assignment for Monday, 4/20 (NOT hand-in)

This is a continuation of the investigation you did in lab on Friday. That is, you are to use a computer to find out good estimates for the definite integral of various functions on various intervals and try to apply the antiderivative idea to get an exact answer.

Read carefully what I say below before you proceed to the problems!

It is a fact that for many elementary functions it is difficult or very difficult to reverse the derivative process , i.e., to find an antiderivative). Moreover, some elementary functions simply don’t have elementary antiderivatives. The main point is that whereas finding derivatives is simply a mechanical process (you apply the appropriate rules and facts), finding antiderivatives is often a tricky and imprecise procedure which can simply fail at times. Remember, though, you can always estimate a definite integral using Riemann sums!

So, some of the functions in this assignment have antiderivatives which can pretty easily be found, some do have antiderivatives which can be found, but only with some difficulty, and one of them has no known elementary antiderivative!  In every case, however, you can at least get a good estimate using Riemann sums.

Get to it then!

1.  f (x) = x4  on  [-1, 2]


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!)_______________________________

2.  f (x) = 6 x + 1  on  [0, 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!)_______________________________

3.  f (x) = (x  on  [0, 8]


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!)_______________________________

4.  f (x) = 2 -x  on  [0, 5]


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) = 1 / ((1 - x 2) on  [0, (3 / 2]


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) = 2 x / (x2 + 1)  on  [0, 5] 

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 ? ___________________ Hint: Does not involve arctan.
Total change in  F  over the interval (compare to part e!)_______________________________

7.  f (x) = e(x^2)   on  [0, 2]


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!)_______________________________

