%?.l Collao™2

wiyvw.mathsurvivalguide .net
Class Activity

Carefully examine the graph shown and answer the
questions that follow.
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(A) At which of the labeled points is the slope positive?
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(B) At which of the labeled points is the slope negative?
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Estimating the Slope of a Tangent Line From a Graph
Class Activity

The graph of a function is shown. Use a geometric
construction on the graph to determine the slope of the
tangent lines at the given points [Hint: use a straight—edge to
draw a tangent line at the given point and build a right
triangle whose side lengths you can use to estimate the
slope.].
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Remark

Suppose that we are interested in the velocity of the tomato
at the instant t = 1 second, i.e., the instantaneous velocity at
t = 1. The expression for average velocity can only be used
over an interval—not at a single point. To find the velocity at
a single point in time we will need to use the idea of a limit
developed earlier. We explore the concept of instantaneous
velocity in a simpler setting next.

Class Activity

Suppose an object moves according to the position function
s(t)=1%+t for t = 0 with ¢ in seconds and s in meters. In this
problem we are interested in determining how fast the object
is traveling at exactly ¢ = 1 second—i.e., the instantaneous
velocity at r = 1.

(A) Find the average velocity of this object for each of the
time intervals given in the table

Interval Average velocity over this interval
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(B) Note that in part (A) we found average velocities over
intervals of smaller and smaller width. We now investigate
what happens to these average velocities as the width of the
interval shrinks to zero. To focus our attention on the width
of the interval we give it the variable name 4. Once again
with s(z)=r%+t, find an expression for the average velocity of
this object over an interval of the form [1,1+A].
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(C) Substitute smaller and smaller values of 4 into the
expression from part (B) and record the average velocity.
Sample values of 4 to try are given in the table below.

h Interval [1, 1+4] Average Velocity VL1 A
0.1 [1, 1.1] O+ 3 = 3.1 my
0.01 [1, 1.01] O.0L¥3 = 3.0\ s
0.001 [1, 1.001] O.00\ +3 = 3,00\ v

g’lam ®) Xm v (E) on He inHern-al [\)\-’r hl

(D) What appears to be happening to the average velocities
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Remark

Your reaction to the previous activity may have been
something like: “What’s all the fuss about? Can’t | just plug
the number 2 into the function to get the value of the limit?”
The next activity should help clarify why the computation of
limits is not always so “obvious.”

Class Activity

1 for values of x near

1. We have a partially completed table of values for

f()=%=L_Fill in the remaining values of the table. Then

answer parts (A) and (B).
s 3
Y] =] ! 2]
0 | 2.0 |
0.5 1.15 1.5 4.15
0.9 2.1 1.1 2.3\
0.99 2.43%01 1.01 3,030\
0.999 2.99% 1.001 3.003
(A) What value does y get close to as x gets close to the
number 1?
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Class Activity
Use the same graph (repeated below) to determine the |
following:
tim 7= (1) lim f= {1 |
x—3 ) x—>5

lin;+f(x) = \’)_ \ 1i11;+f(x)=u-j

Remark

A function does not even have to be defined at x =c to have
a limit at x =c. Notice that in finding limits we will often focus
our attention on the x—values at which the function does
something "peculiar," such as a jump from one value to
another as in the cases above. We conclude this with a
formal definition of one-sided limits.
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Class Activity

Use the graphs on the next page and the properties of limits
above to compute the limits.
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