Math 124 Name

#36 Measuring Distance 5.1

1. Some students have again decided to toss their calculus book. Below is a table that plots velocity in
feet per second against time in seconds.

¢ = Time (sec) 0 0.5 1.0 1.5 2.0 2.5
v = Velocity 85.0 81.8 72.2 56.2 33.8 5.0
(fi/sec)

(a)  How far has the car traveled? Since distance = velocity x time, we can approximate the distance
traveled for cach inferval and then add the distances to get the total distance.
First, graph the data from the chart:
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Calculate the upper estimate:
Calculate the lower estimate:
Calculate the best estimate:

2. Calculate the following:
(a) (vﬂppﬂ, —Viorer )(length of the intervai):

(b) The difference between the upper estimate and the lower estimate:
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FOR A FUNCTION THAT IS INCREASING THROUGHOUT OR I$ DECREASING THROUGHOUT ITS INTERVAL [a, 5], T

ACCURACY OF ITS ESTIMATE DEPENDS ON HOW CLOSE THE LOWER ESTIMATE IS TO THE UPPER ESTIMATE,

LET # = THE NUMBER OF MEASUREMENTS ON [a, 5]
LET A¢ = TIME INTERVAL BETWEEN CONSECUTIVE MEASUREMENTS

ERROR = | UPPER ESTIMATE — LOWER ESTIMATE | = | /(@) — f(b)|- At

HE

3. What is the error of our measurements in #17?

How could we get a more accurate estimate?

4. Below is a chart in which measurements were taken more often:
t=Time 0 0.25 0.50 0.75 1.00 | 1.25 | 1.50| 1.75|2.00 1225 | 2.50
v= g:fgcity 850 | 842 81.8 778 | 722 | 650 1562|458 338|202 500
{fi/sec)
Graph this data and then calculate the new and improved estimate.
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5. Calculate how frequently must the velocity be recorded in order to estimate the fotal distance

traveled to within 0.01 feet?




