Relationship between the Derivative, Integral and the Graphs Part 2 (AB)
 Mini-Project -- 30 points

Due by 6:41 a.m. on Monday, 4/19/18
This is the last 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 24, 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.  Describe how you can find the derivative using 1) mathematical functions (algebraically), 2) data in tables (numerically), and 3) graphs (graphically). How is the process similar?  Different? Which way is best/most efficient?

2. Describe how can find the definite integral using the three ways listed above.  How is the process similar? Different?  Which way is best/most efficient?

3. Look over some of the “real world” contexts for which we have solved calculus problems.  What sorts of real-life scenarios use calculus?  In particular, discuss rates of change and accumulation of area in these various contexts.  

4. Investigate some additional use of calculus that we have not talked about.  Perhaps someone from career day mentioned it...or your parents…or an internet search…..or a friend reading a book for Mrs. Dewey.  
For these problems, emphasize the CONTEXTUAL relationships.  Solve the following problems, and
 -Emphasize the calculus rationale in each part.  

-Mention the definition, the theorem, the calculus justification for each part.  

-Be sure you have units and an explanation in the context of the scenario described.  

-Explicitly discuss how you can get information in three different ways:  from a function, graph, and chart.

*** You have already written extensively about most of these topics already.  Do not re-explain them, but do explicitly point out which technique, theorem, principle, etc. is being used.

 (Be sure to include the problem statement, the graph/chart, and other justifications.)

1.  A scientist measures the depth of the Doe River at Picnic Point.  The river is 24 feet wide at this location.  The measurements are taken in a straight line perpendicular to the edge of the river.  The data are shown in the table below.  The velocity of the water at Picnic Point, in feet per minute, is modeled by v(t) = 16 + 2sin(
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) for 0 ≤ t ≤ 120 minutes.
	Distance from the river’s edge(feet)
	0
	8
	14
	22
	24

	Depth of the water (feet)
	0
	7
	8
	2
	0


a)  Use a trapezoidal sum with the four subintervals indicated by the data in the table to approximate the area of the cross section of the river at Picnic Point, in square feet.  Show the computations that lead to your answer.
b)  The volumetric flow at a location along the river is the product of the cross-sectional area and the velocity of the water at that location.  Use your approximation from part (a) to estimate the average value of the volumetric flow at Picnic Point, in cubic feet per minute, from t = 0 to t =120 minutes.

c)  The scientist proposes the function f, give by f(x) = 
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  as a model for the depth of the water, in feet, at Picnic Point x feet from the river’s edge.  Find the area of the cross-section of the river at Picnic Point based on this model.
d)  Recall that the volumetric flow is the product of the cross sectional area and the velocity of the water at a location.  To prevent flooding, water must be diverted if the average value of the volumetric flow at Picnic Point exceeds 2100 cubic feet per minute for a 20-minute period.  Using your answer from part c), find the average value of the volumetric flow during the time interval 40 ≤  t ≤ 60 minutes.  Does the value indicate that the water must be diverted?  

2.  There are 700 people in line for a popular amusement-park ride when the ride begins operation in the morning.  Once it begins operation, the ride accepts passengers until the park closes 8 hours later.  While there is a line, people move onto the ride at a rate of 800 people per hour.  The graph below shows the rate, r(t), at which people arrive at the ride throughout the day.  Time t is measured in hours from the time the ride begins operation. 

a)  How many people arrive at the ride between t = 0 and t = 3?  Show the computations.

b)  Is the number of people waiting in line to get on the ride increasing or decreasing between 

t = 2 and t = 3?  Justify.

c)  At what time t is the line for the ride the longest?  How many people are in line at that time?  Justify.

\d)  Write, but do not solve, an equation involving an integral expression of r whose solution gives the earliest time t at which there is no longer a line for the ride.

[image: image3.emf]
Due Date:  by 6:41 a.m. on Monday, 4/9/18.  If you are absent, attach the link to Mr. Acre’s turn in sheet. For Mrs. Tallman, send it in with a friend or email it to your instructor:

ctallman@wcskids.net 


The maximum possible grade on late work will be C.
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