Lab 6: Derivatives in Maple

Goal

Students will find and evaluate derivatives using Maple.

Discussion

In this lab you will use Maple to take derivatives of mathematical functions defined both as Maple expressions and as Maple functions.

Differentiation 
It should be no surprise that Maple can compute derivatives for you.  To introduce this idea, we will work with the following function: [image: image1.wmf](
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.  One way to find a derivative is to use the diff command as follows.  

> diff((2*x)/(x^2+1),x);
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To input the above function as a Maple expression, type in the following.

> f:=(2*x)/(x^2+1);
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To find the derivative of the Maple expression, f,  again use the diff command.

> diff(f,x);
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Use the simplify command to transform the above output into single rational expression as follows.

> simplify(%);
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Note that diff(f,x)  is an expression.  Let’s give it a name.

> Df:=diff(f,x);
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To evaluate the derivative of f at x = 2.5, use the eval command as follows.

> eval(Df,x=2.5);
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If f is defined as a Maple function (as opposed to defining f as an expression in Maple), then the commands for taking and evaluating derivatives are different.  In the following examples, we define f as a function in Maple and redo some of the above work using the command structure for Maple functions.

> f:=x->(2*x)/(x^2+1);
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To take the derivative of a Maple function, type the following command.

> D(f);
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Note that D(f)  is a function. To evaluate the derivative of f at 2.5 type the following.

> D(f)(2.5);

[image: image11.wmf]-.1997621878


Finally, note that the equation of the tangent line to f at the point (2.5, f(2.5)) is [image: image12.wmf] = 
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.  The next example plots both f and the tangent line to f at (2.5, .f(2.5))

> plot([f(x),-.1997621878*(x-2.5)+f(2.5)],x=0..5,y=-1..1.5,color=[red,blue]);
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Lab Assignment 6

Start the lab by putting your name on the first line.  Do the assignment in a new file (go to the file menu in Maple and click on "New").  Copy the below questions to your new file.  When you complete the lab, hand in a printout of it.  ANSWER ALL QUESTIONS COMPLETELY IF YOU WANT FULL CREDIT!!!

1.
Define[image: image14.wmf] = 
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 in Maple as a MAPLE FUNCTION.


a)
Use Maple to find an equation of the tangent line to this curve at the point (1, 1).  



Remember to use the D syntax to take the derivative of f (Hint:  Although the 

derivative that Maple comes up with will look unfamiliar to you, keep in mind that all 
you have to do to find the slope of your tangent line is to evaluate the derivative at x = 1 ).


b)
Plot the equation along with the tangent line that you found in part (a) on the same 



graph.

2.
Find the derivative of [image: image15.wmf] = 
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 using Maple and apply the simplify 

command on the result (Hint: use the diff command to take the derivative otherwise Maple will not simplify it).


a)
Plot the above function and its derivative on the same plane.  Describe the behavior of the function f that corresponds to any zeros of the graph of the derivative (i.e. discuss what happens to the graph of f as the graph of the derivative of f crosses the x-axis).  


b)
For which x-values does the graph of f have horizontal tangents?


c)
Use the eval command (and the x-values from part (b)) to locate the y-values at 



which f has horizontal tangents.

3.
The equation [image: image16.wmf] = 
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  measures the resistance R (in ohms) of a  


certain resistor at temperature T degrees Celsius.  


a)
Plot the function R and use this graph to estimate the temperature at which this type of resistor has minimum resistance and the minimum resistance itself.   Be sure to 
record both your estimates.


b)
Note that, according to your graph from part (a), the derivative of R appears to be 

zero at the temperature T for which R reaches a minimum (since the graph of R has a horizontal tangent at this T value).  Thus, one way to find a more exact value of T at which R reaches a minimum is to set the derivative of R equal to zero and solve for T.  Try this idea using the diff and fsolve commands. (Hint: your answer should be reasonably close to the estimate that you found for T in part (a)).

