Mathematics 111, Spring 2009
PRIVATE 


Lab Activity #6, Critical and Inflection Points of Functions
You should do this (and every) lab activity with a partner, two students/machine. 
Don’t rush!!! Take your time and understand what you’re doing!

Step 1. Log in and start up Mathematica.

Step 2.  Analyzing Functions. (Note: It is best on this lab for one partner to read this page to his/her partner (who is doing the typing) while doing each of the 5 problems. Please follow the procedure on this page exactly on each problem!)

For each of the given functions below, do the following steps and fill in the blanks where appropriate.

1. First define the function and then plot the function (in Mathematica). Now click on Graphics on the main menu and then Drawing Tools. A dialogue box will appear with various icons. Click on the one on the top right of the main box (the dotted axes). Now when you put the mouse over the plot, you will see the decimal approximations of the coordinates.

      Copy the plot by hand on the axes provided and label it with your estimates, simply by looking at
      the graph, of the x-coordinates of any critical and inflection points.
2. Use Mathematica, or your own ability to compute derivatives “by hand”, or your calculator, or whatever method you wish to compute the exact x-coordinates of critical points of the function, i.e., the points at which the derivative is either 0 or is not defined. To do this in Mathematica, the derivative of the function  f[x] is denoted  f’[x] (big surprise?), so you can find the critical points of the first kind exactly by saying  Solve[f’[x]==0]. Note that this is two equal signs.
3. Convert each critical point x-coordinate to a decimal approximation (3 significant digits) (in Mathematica, you can always get this using  NSolve as opposed to Solve). Classify each critical point you have found as a local maximum, a local minimum, or neither. Compare with your estimates in part 1.

4. Now find the exact coordinates of any inflection points (i.e., points where the concavity changes) you estimated in part 1. Convert to decimal approximations and compare with your earlier estimates.

5. Find, to two decimal places, the global (i.e., absolute) maximum and minimum values of  f  on the given interval.

Here we go:

A. f (x) = x3 – 5x2 + x  on [-2, 6]

Plot and estimates of x-coordinates of max, min, and inflection points:

Critical Points:

Exact x-coordinate___________ Decimal approximation____________ Classification________________

Exact x-coordinate___________ Decimal approximation____________ Classification________________

Inflection Points

Exact x-coordinate___________ Decimal approximation____________ 

Extreme Values

Global maximum value on [-2, 6] _______________  Global minimum value on [-2, 6] ___________
Call me over to check this!

B. f (x) = x4 – 5 x3   on [-2, 6]

Plot and estimates of x-coordinates of max, min, and inflection points:

Critical Points:

Exact x-coordinate___________ Decimal approximation____________ Classification________________

Exact x-coordinate___________ Decimal approximation____________ Classification________________

Inflection Points

Exact x-coordinate___________ Decimal approximation____________ 

Exact x-coordinate___________ Decimal approximation____________

Extreme Values

Global maximum value on [-2, 6] _______________  Global minimum value on [-2, 6] ___________

Change typists!

C. f (x) = (x – 2) 2 / 3   on [0, 4]

(Note: For technical reasons within Mathematica, this must be entered in the form 
                                ((x-2)^2)^(1/3).)

Plot and estimates of x-coordinates of max, min, and inflection points:

Critical Points:

Exact x-coordinate___________ Decimal approximation____________ Classification________________

Inflection Points

Exact x-coordinate___________ Decimal approximation____________ 

Extreme Values

Global maximum value on [0, 4] _______________  Global minimum value on [0, 4] ___________

Call me over to check  examples B and C.
D. f (x) = x 2 e (- 2 x)
   on  [-0.5, 4]
Plot and estimates of x-coordinates of max, min, and inflection points:

Critical Points:

Exact x-coordinate___________ Decimal approximation____________ Classification________________

Exact x-coordinate___________ Decimal approximation____________ Classification________________

Inflection Points

Exact x-coordinate___________ Decimal approximation____________ 

Exact x-coordinate___________ Decimal approximation____________

Extreme Values

Global maximum value on [-0.5, 4] _______________  Global minimum value on [-0.5, 4] ___________

E. f (x) = x + 2 sin (x)   on  [0, 10]   (Though look at it first from further away, say [-20, 20].)

Note: Mathematica won’t be as helpful to you on this one as you might hope. 
Use those trig skills!
Plot and estimates of x-coordinates of max, min, and inflection points:

Critical Points:

Exact x-coordinate___________ Decimal approximation____________ Classification________________

Exact x-coordinate___________ Decimal approximation____________ Classification________________

Exact x-coordinate___________ Decimal approximation____________ Classification________________

Inflection Points

Exact x-coordinate___________ Decimal approximation____________ 

Exact x-coordinate___________ Decimal approximation____________

Exact x-coordinate___________ Decimal approximation____________ 

Exact x-coordinate___________ Decimal approximation____________

Extreme Values

Global maximum value on [0, 10] _______________  Global minimum value on [0, 10] ___________

Show me examples D and E now! When that’s done, you’re done. See you Wednesday.

