Relationship between the Derivative and the Integral and the Graphs

 Mini-Project -- 30 points

Due by 6:41 a.m. on Monday, 3/13/17
This is the second 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, with complete explanations and solutions, double-spaced, using proper calculus notation.  ** All rules of good writing and grammar apply.  (Perhaps have someone else read it before you turn it in!)  BE SURE TO CITE YOUR SOURCES OF ALL IMAGES YOU DO NOT CREATE YOURSELF.  Be sure to address the following:

1.  Define the integral and the derivative.  Use your own words and explain the concepts clearly.  Do not just copy from the textbook.  

2.  Discuss the relationship between the derivative and the integral, including

· At least 2 contextual examples of “Given a graph of _____ (distance, for example), the integral would be a graph of _____ and the derivative would be a graph of ______.”
· Be sure to include a discussion of how you know what the units of the derivative and integral would be based on a given graph.

3.  Discuss various relationships between graphs, functions, derivatives, including:

· Explain what critical points are and how they are found using derivatives.  

· Explain what knowing the signs (negative, positive, and zero) of the values of the first derivative and second derivative tell you about the original function.  

· Explain how you can use the first derivative to determine the concavity and points of inflection for the original function.  

· Explain how you can find the maximum and minimums of a function using the first and second derivatives.

4.  State and explain the Fundamental Theorem of Calculus (both forms), the Mean Value Theorem (MVT) and the Intermediate Value Theorem (IVT).  Be sure to specify when each applies.  Be sure you understand the difference between the MVT and the IVT.

5.  How is the integral 
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6.  Be sure you have illustrated the above concepts.

7.  Solve the problems on the reverse side.  Be sure your paper includes the problem and relevant drawings.

Due Date:  by 6:41 a.m. on Monday 3/13/17.  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.

Problem 1.  Let f be a function defined on the closed interval -5 ≤ x ≤ 5 with f(1) = 3.  The graph of f ’, the derivative of f, consists of two semicircles and two line segments, as shown below.
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a)  For -5 < x < 5, find all values x at which f has a relative maximum.  Justify with calculus.

b)  For -5 < x < 5, find all values x at which the graph of f has a point of inflection.  Justify.

c)  Find all intervals on which the graph of f is concave up and also has positive slope.  Justify.

d)  Find the absolute minimum value of f(x) over the closed interval -5 ≤ x ≤ 5.  Justify.

e)  Let g be the function given by g(x) = 
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 Find g(3), g’(3), and g”(3).  Justify.
Problem 2.  The functions F and G are differentiable for all real numbers, and G is strictly increasing.  The table below gives values of the functions and their first derivatives at selected values of x.  The function H is given by H(x) = F(G(x)) – 6

	X
	F(x)
	F’(x)
	G(x)
	G’(x)

	1
	3
	4
	2
	5

	2
	9
	2
	3
	1

	3
	10
	-4
	4
	2

	4
	-1
	3
	6
	7


a)  Use calculus concepts to explain why there must be a value r for 1 < r < 3 such that H(r) = -5

b)  Use calculus concepts to explain why there must be a value c for 1 < c < 3 such that H’(c) = -5

c)  Let w be the function given by w(x) =  
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d)  If G-1 is the inverse function of G, write an equation for the line tangent to the graph of 

y = G-1(x) at x = 2.

e)  If H(x) = x B(x), where B(x) = F-1 (x), use the table to find H’(3)
Due Date:  by 6:41 a.m. on Monday 3/13/17.  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.

_1235213868.unknown

_1358918430.unknown

_1327397275.unknown

_1235207071.unknown

