Math 4 Honors						Name ________________________________
Lesson 8-1: What is the Total? 				Date _______________________________

Learning Goal:  
· I can use a rate of change graph to calculate total change over some time interval.
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@ People, cars, planes, and baseballs are not the only things in the world for which rate of change
is an important measured statistic. Electricity, water, natural gas, oil, and computer data flow
through a variety of “pipelines.” The flow rates are monitored by gauges that report in units like
gallons, cubic meters, or megabytes per second.
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Study the following eraphs that show recorded flow rates for pumps used to irrigate fields of a
large farm. In each case, estimate the total amount of water pumped onto the fields in the
indicated time intervals. Compare your results with those of others and resolve any differences.
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1V Check Your Understanding
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When an airplane touches the runway after a flight, it has to slow down fairly quickly from its landing
speed that might be about 150 mph or 220 feet per second to a taxiing speed of 20 mph or about
30 feet per second.

‘The speed graph for such a plane might look ke this.
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Use the graph to estimate the distance traveled by the plane during:
2. the first 6 seconds after landing
b, the time from 6 to 12 seconds after landing
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@ The following eraph shows the reported speed of a cross-country skier during a 2 5-hour trip.
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. Describe the up and down contours of a ski tail that might lead to such a speed graph.
b. How far did the skier travel in the first hour? In the second hour?
. How far did the skier travel in the time shown on the graph?
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@ A wellknown church in Rockville, Maryland, has four large windowed arches that can be
‘modeled by the function /(x) = 30 -0 12 with measurements in feet
Use the window outline and grid shown to estimate the total area of glass used in each arch.
‘Show the calculations used in making your estimate and explain how you could improve the
accuracy of the estimate.
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‘Some mofion detectors are designed to produce tables and graphs of (ime, speed) data rather than
(time, distance) data. For example, police radar scanners focus on the speed of approaching cars,
‘and baseball “radar guns” report the speed of pitched balls.

‘When automobile companies promote their new cars, one feature mentioned often is acceleration
or “pickup.” A standard statistic for measuring pickup is the time it takes to go from 0 to 60 miles per
hour (88 feet per second)

‘The following graph shows the performance of one car during such an acceleration test.
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The graph shows how the speed of an accelerating car changed over the 8-second time.
period it took to reach 60 miles per hour or 88 feet per second.

@ What does the pattem in the graph tell about resuls of the acceleration test?

@ Atwhat point n the test was the car's speed greatest? At what point was the car accelerafing
most rapidly?

(© Wnatis a good estimate of the distance traveled during the test and how wouild you convince
someone else that your esiimate is a good one?
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If a function tells the position of a moving object at any time, the derivative of that function tells
the instantaneous rate of change in position or velocity at any time. But the graph of speed for an
aceelerating car poses the inverse problem —given a function that tells velocity at any time, how
‘can we find the position?

As you work on the problems of this investigation, look for answers to this question:

How can the information provided by a rate of change graph
e used to caleulate total change over some time interval?
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@ Unlike cars, motorcycles, or airplanes, human
‘walkers and runners can reach top speed quickly.
‘They can also change speed and direction easily.
‘The result will be eraphs of (tme, speed) data that
are simpler than that of the 060 acceleration test.

Study the following (fime, speed) graphs for
students walking betwween classes in school. For
each grapht
* describe (in terms of speed and acceleration)

how you would walk to produce a similar graph.
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« estimate the total distance the walker would have covered in the 10 seconds for which
speeds are shown on the graph.




