[bookmark: _GoBack]Calculator Lab Problems

1. 
Build a table showing estimates to dx using left hand sums and right hand sums for n = 5, 10, 20, 50. (You might want to include a larger n if you can wait a few minutes for the answers.) You should also be able to compute the actual area. What do you notice about the values? Are the left hand sums over or under estimates? What about the right hand sums? Why? What about the average? How many divisions do you think would be necessary to estimate to three decimal places using rsums?

	n
	Left hand sum
	Right hand sum
	Average sum

	5
	12.1597
	13.1597
	12.6597

	10
	12.4149
	12.9149
	12.6649

	20
	12.5412
	12.7912
	12.6662

	50
	12.6166
	12.7166
	12.6666



Actual value: 38/3

Left hand sums are underestimates and right hand sums are over estimates. This is because the boxes of the left hand sum stay below the graph while the boxes of the right hand sum extend slightly above the graph. The average is an under estimate or an over estimate depending on the concavity of the graph. If the derivative is negative, the average is an under estimate, and if the derivative is positive, the average is an over estimate. The average of 50 divisions using rsums would be necessary.


2. Repeat question number one for the function g(x) = sec3 x from x = 0 to x = 1, except that this time you will probably want to use your calculator to compute the actual value.

	n
	Left hand sum
	Right hand sum
	Average sum

	5
	1.61555
	2.68355
	2.14955

	10
	1.81178
	2.34578
	2.07878

	20
	1.92699
	2.19399
	2.06049

	50
	2.00192
	2.10872
	2.05532



Actual value: 2.05433


3. Try question number one again, but this time for the function g(x) = tan 10x from x = 0 to x = 1. What happened?

The function was not continuous over the interval and made the estimate very inaccurate.


4. 
A potato is shot upward at 20 m/s from a potato cannon that is 10 m above the ground. If x(t) is the height in meters of the potato t seconds after being shot, then  = 20 – 9.8t and x(0) = 10. What is the height of the potato after 2 seconds? Use Euler’s method to estimate x(2) with the number of steps being 1, 4, 10, and 50. What do you notice? Are these under or over estimates? Why? How many steps do you think you would need in order to estimate the height to three decimal places of accuracy?

Height after 2 seconds: 
	Euler’s method
		1 step: 50
		4 steps: 50
		10 steps: 50
		50 steps: 50
	(Program wasn’t working)
It should have gotten more accurate with more steps. These would have been over estimates because the graph is concave down. 


5. Omitted 


6. 


Use the program tpoly to look at Taylor polynomials for f(x) = at x = , g(x) =  at x = 0 and g(x) at x = 1. What do you see in each case?






f(x)   – x, 0, –+–
At g(x) = 0  x + 1, x2 + 1, x3 + 1
At g(x) = 1  undefined

g(x) tends to come out as xn + 1, where n is an integer, and f(x) appears to be symmetrical.
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