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Tangent Lines Activity
Overview

The derivative of a function, f'(x), is the slopeof the line tangentto the curve for a given
value of x. Using the TangentLines VI, students explore the relationship between a function,
f (X), and the line tangent to its graph for selected values of x. The VI graphs the function and

the line tangent to the graph of the function for the x-value selected. It also displays the equation
of the tangent line, y = f"(a)(x! a) + f(a) where a is the selected x-value.

Objectives
Students will be able to:

¥ Write the equation of a line tangent to a function at a given value of x
¥ Describe the graphical relationship between a function and its derivative

Standards (TEKS)
Calculus

Activity
1) Open and run the VI.
2) This VIuses y=x’and x =1as default inputs. If necessary, reset the values to these
defaults by selecting Edit EReinitialize Values to Default
a) The graph of y = x*and the tangent lineat x =1 are displayed.
b) The slopeof the tangent line has been computed.

The slope of the tangent line is the value of the derivative, f!(X)or ? , for x=a. The change
X

: o L d
in y over the change in x is rise over run, which is slope! In the case of y = x°, d_y =2X.
X

c) Has the slope been computed correctly for x =17
d) Does the slope make sense for the line shown in the graph?

The equation for the line tangent to f(X)at x=a, is given by the form y = f'(a)(x! a)+ f(a).
This form may look strange, but it proceeds directly from point-slope form, y! y, =m(x! x):

y"'y,=mx" x)
y" f(a)=f#a)(x" a)
y=f#a)(x" a)+ f(a)
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e) Confirm that the displayed equation is correct.
f) Does the equation agree with the line shown in the graph?

Now that you have confirmed the VI is working correctly (at least for the default inputs), let’s
see what happens when the selected x-value is changed.

3) Use the slider to change the value of a up to 4.
a) Notice how the slope, equation, and graph change as the value of a changes.
b) Change the y-range of the graph to get a better view.
i. Double-click on “10” in the upper left corner and change the value to 40.
ii. You can change the viewing window of the graph by making this sort of
change to the minimum or maximum values of x or y.

Slope of Tengent Line > 15

f@)= Js

Equation of Tangent Line

y= |8-00(x - 4.0) + 16.00
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4) Write the equation for the tangent line to y = x* for a few different values of x. (Change
the graph’s window as needed to get a better view.)

a) x=-4
b) x=10
¢c) x=05

5) Write the equation of the line tangent to each function at the given x-value. (The
functions need to be entered in a particular way. See the notes for the proper syntax.)

a) y=x'!14x* x=2 (Note: x"4-4*x"2)
b) y=3sin(X) x=!1(Note: 3*sin(x))
c) y=¢€ x=1 (Note: exp(x))
6) In your own words, describe the graphical relationship between a function and the value
of its derivative.



