Name

Activity -Average & Instantaneous Velocity

Please use a separate sheet of paper and label Part 1 (a) etc. as you complete the following and
attach it to this assignment.

Part 1. Suppose that the height s of a ball (in feet) at time 7 (in seconds) is given by the
formula s(7) = 64 — 16(¢t — 1)~

(a) On a separate paper, construct an accurate graph of y = s(f) on the time interval 0 <7< 3.
Label at least six distinct points on the graph, including the three points that

correspond to when the ball was released, when the ball reaches its highest
point, and when the ball lands.

(b) In everyday language, describe the behavior of the ball on the time interval
0 <t <1and on time interval 1 < ¢ < 3. What occurs at the instant r = 1?

(c) Consider the expression

s(1) — s(0.5)

AVjo.51) = 05

Compute the value of AV|g 51;. What does this value measure geometrically? What
does this value measure physically? In particular, what are the units on AVjg 5 1)?

Part 2.

Each of the following questions concern s(f) = 64 — 16(t — 1)2, the position function
from Part 1.

(a) Compute the average velocity of the ball on the time interval [1.5,2]. What is
different between this value and the average velocity on the interval [0,0.5]?

(b) Use appropriate computing technology to estimate the instantaneous velocity
of the ball at r = 1.5. Likewise, estimate the instantaneous velocity of the ball
at t = 2. Which value is greater?

(c) How is the sign of the instantaneous velocity of the ball related to its behavior
at a given point in time? That is, what does positive instantaneous velocity tell
you the ball is doing? Negative instantaneous velocity?

(d) Without doing any computations, what do you expect to be the instantaneous
velocity of the ball at # =17 Why?



Part 3.

For the moving object whose position s at time ¢ is given by the graph below, answer
each of the following questions. Assume that s is measured in feet and ¢ is measured in
seconds.

Figure: Plot of the position function y = s(f)

(a) Use the graph to estimate the average velocity of the object on each of the
following intervals: [0.5,1], [1.5,2.5], [0,5]. Draw each line whose slope
represents the average velocity you seek.

(b) How could you use average velocities or slopes of lines to estimate the instanta-
neous velocity of the object at a fixed time?

(c) Use the graph to estimate the instantaneous velocity of the object when ¢ = 2.
Should this instantaneous velocity at # = 2 be greater or less than the average
velocity on [1.5,2.5] that you computed in (a)? Why?
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