MATH 1351 T1-85 EXERCISE XIll
Area estimations with the TI-85

Name: SID:

The idea is to use sumsleft boxesand sums ofight boxeso estimate the area under
the graph of a positive functign=f ( x ), between the values= aandx = b. We recall the
syntax:

left box approximation =sum seq delta-xf (a + I delta-x) , 1,0, N-1, 1)

right box approximation =sum seq(delta-xf (a + I delta-x) , I, 1, N, 2.
Exercise 1. Attach a picture that illustrates the validity of the following statements.

A. If the functionf ( x ) is increasing on the interval [ a, b ], then

It box appx < actual area < rt box appx .
B. If the functionf ( x ) is decreasing on the interval [ a, b ], then
rt box appx < actual area < It box appx.
Thus the possible error in using either approximation is less thboX appx - It box applx
Exercise 2. Use these ideas to estimate the area under the gyaph/af, betweernx = 1and

x = 3. (Compute thdt andrt box appx’suntil their difference is less than .005.) Record your data
in the table provided.

# of boxes It box appx rt box appx possible error

Final estimate of the area ( rounded off to 2 decimal places) is




Exercise 3. Estimate the area under the gragh-oé"(x"2) , betweerx = 0 andx = 2. Again
record your data in the table provided.

# of boxes It box appx rt box appx possible error

Final estimate of the area ( rounded off to 2 decimal places) is

Exercise 3. Suppose you know that some number is between 1 and 5, but that’s all you know
about it. What would be your “best” guess as to the number? (That is, knowing only that the
number is between 1 and 5, what guess would be guaranteed to minimize the possible error?)

We know that the actual area (for an increasing or decreasomptonefunction ) is between
It box appxandrt box appx.So the “obvious” best guess is half way between them. This will be
called thetrapezoidal approximation:

trap appx = (It box appx + rt box appx ) /.2

Exercise 2'. From the above data, usdryeezoidal ruleto approximate the area under the
graph ofy = 1/ x betweerx = 1andx = 3. What is the fewest number of “boxes” required to
make thdrap appxwithin 2 decimal places of the answer you obtained previously?

Exercise 3'. From the above data, usdrdq@ezoidal ruleo approximate the area under the
graph ofy = e”(x"2), betweernx = Oandx = 2. What is the fewest number of “boxes” required
to make thdrap appxwithin 2 decimal places of the answer you obtained previously?

Exercise 4. Compare each of your above approximations with the answer obtained by using the
TI-85 numerical integrator directly. It is accessed by chodamgCALC from the keyboard
thenfnint from the screen menu. The syntax is

fnint(f(x) ,x,a,b),
read “the definite integral df(x) , with respect ta« formx =atox = b.”

Exercise 5. Why do you think the above rule is calledrtqgezoidalrule?



