Riemann Sums

 Mini-Project -- 30 points

Due by 6:41 a.m. on Monday, 3/27/2017
This is the third of 4 problems designed to help you solidify your understanding of major calculus topics. You will be presenting one of these problems to a panel of judges on April 19, so invest the time now in carefully thinking through the mathematics, being able to explain the concepts, having step-by-step, correct solutions with proper notation. Turn in a type-written paper in MLA format, with complete explanations and solutions, using proper calculus notation. BE SURE TO CITE YOUR SOURCES OF IMAGES. Address the following:

1.  Discuss the formal definition of a Riemann sum. What is a Riemann sum used for? Discuss the formal process used for the trapezoid rule. Discuss the formal process used for Simpson’s rule. Compare and contrast all three of these concepts. Be sure to include which process is the most accurate. 

2.  Given f(x) = (x-3)4+2(x-3)3-4(x-3)+5 on the interval from x=1 to x=5, illustrate the following 5 Riemann sums with 2 intervals:  left, right, midpoint, upper, lower. In each case, draw the appropriate rectangles. It must be clear which value is being used for the height of each rectangle. 


3.  For each of the Riemann sums drawn above, show the sum of the two rectangles in terms of f(x).  Write in the form
f(    )(     ) + f(    )(   )  NOTE: Be sure to calculate each approximation.
4.  For the same f(x) as #2, illustrate the Trapezoid Rule & Simpson’s rule with 4 intervals.  It must be clear which value is being used for the “bases” of each trapezoid and what values are being used for each parabola.  Write the sums in the appropriate form using f(x). Calculate the sums.

Comment on these approximations. How do these approximations relate to the definite integral? Which of ALL the methods is the most accurate?

5.  Explain the Mean Value Theorem (integral form) AKA the Average Value. Find the area under the curve in #1 using 2 intervals. Use the mean value theorem to find the height of each of the 2 rectangles. Illustrate on the graph. Write the sum in appropriate form. What does it all mean?!


See the back side for another interesting problem.

6.  Solve the following problems USING CORRECT CALCULUS NOTATION, NO CALCULATORs.  Use the data in the chart only.  Do NOT use a regression equation.  NO CALCULATORs.

The volume of a spherical hot air balloon expands as the air inside the balloon is heated. The radius of the balloon, in feet, is modeled by a twice-differentiable function r of time t, where t is measured in seconds. For 0<t<12, the graph is concave down. The table below gives selected values of the rate of change, r’(t), of the radius of the balloon over the time interval 0 ≤ t ≤ 12. The radius of the balloon is 32 feet when t = 7.  (The volume of a sphere of radius r is given by V = 4/3 π r3.)

	t  (seconds)
	0
	1
	4
	7
	11
	12

	r’(t)  (ft/sec)
	5.7
	4.0
	2.0
	1.4
	0.5
	0.4


a)  Estimate the radius of the balloon when t = 7.2 using the tangent line approximation at t = 7. Is your estimate greater than or less than the true value? Give a reason for your answer.

b)  Find the rate of change of the volume of the balloon with respect to time when t = 7. Indicate the units of measure.

c)  Use a right Riemann sum with 5 subintervals indicated by the data in the table to approximate 
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. Using correct units, explain the meaning of 
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 in terms of the radius of the balloon.

d)  Is your approximation in part c greater than or less than 
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? Give a reason.

Due Date:  by 6:41 a.m. on Monday 3/27/2017.  If you are absent, send it in with a friend or email it to your instructor:
ctallman@wcskids.net      sacre@wcskids.net
The maximum possible grade on late work will be C.
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