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Measuring Speed

. | Several students decide to perform an experiment. They throw one of their calculus: books into the
air and record its height at various times. )

(@ NUMERICAL data:

Time (sec) | O 05 10 15 20 25 30 35 40 -45 50

Height (ft) | 6 44.5 75 97.5 112 1188 117 1075 900 - 645 31.0

(b) ALGEBRAIC interpretation:

The equation that best fits this data is y = ax® + bx +c. Use the data to find the values of a,b,
and c. SHOW ALL WORK.

() GEOMETRIC interpretation -

Use your calculator to graph this equation. Choose an appropriate window. Sketch the graph
neatly below. BE SURE TO LABEL YOUR GRAPH.

H

(d) Find the average velocity of the book between T=1.0and T = 25 SHOW WORK.

Note: Average velocity of an object over an interval [a, b] is

Change .in ,position - H(b)- H(a)

Average  velocity = Change .in time b-a





[image: image2.png](e) Draw a line on your graph to part (c) that connects the points (1.0, H(1.0)) and (2.5, H(2.5)).
Calculate the slope of this line. i . . :

() Now compute the average velocity of the book between T = 3.0 and T = 5.0. SHOWWORK.
Why do you think the sign is negative? -

By now you should notice that the average velocity over any time interval [a, b] is the siope of the
secant line joining the points on the graph of H(T) correspondingto T=aand T =b. a

How would we get the velocity of the book at exactly the instant T = 2.5 sec? To do this we sneak up
on T. = 2.5 by taking values close to T= 2.5 (like T=2.49 and T = 2499and T=24999 and then T =
2.51 and T = 2.501 and T = 2.5001) and then computing their average velocities. Then we observe
what the average velocity is becoming as T gets closer to 2.5 from both the right and the left.

(a)  Find the average velocities for the intervals below that are approaching T = 2.5 from the left:
. () [2.49, 2.5) : (if) [2.499, 2.5] (iii) [2.4999, 2.5]

(b) Find the average velocities for the intervals below that are approaching T = 2.5 from the right:
(i) [2.5, 2.51] (ii) [2.5, 2.501] ' (iii) [2.5, 2.5001)

[

(c) ' Whiat seems to be the value that the average velocity is approaching?

Let h be the small increment on T = 2.5 so that the interval is [2.5, 2.5 + h]. Then the instantaneous
velocityat T=25is .

Instamtameous velocity  lim T(2.5+ k)~ T(2.5)

at.T =25 T ho0 h
“The instantaneous velocity at T = 2.5 is the slope of the - line to the curve at the
point (2.5, H(2.5)). TaeEd L
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Without computing, what do you think the slopes along the 0

intervals {2, 2.1}, [2, 2.01]}, [2, 2.001] are approaching?

Without computing, what do you think the slopes along the intervals [1.9, 2], [1.99, 2], [1.999, 2] are
approaching? _

Tune in tomorrow to see what we do about this!




