Math 128 –Calculus
25 points
Lab #03
If you have any questions, first try to find the answer using the help menu within Maple.  If that doesn’t work, then raise your hand.
Your heading for all your labs should be in the following format:
	Name
	Lab #03
	Date:  
Please save your file in the form:  YourLastNameHere-Lab03
Problem 1:
Given the function f(x) = 
1. Answer questions 1.1 – 1.3 on the worksheet.
2. Plot f(x) in Maple, then using your answers from 1.1 – 1.3 and the Maple graph, complete question 1.4.
Problem 2:
Inch the Worm was crawling down the curve y = f(x) = x3 - 3x2 + x + 2 one day.  When Inch reached a height of 5 units above the x-axis, he decided to go off on a line tangent to his current location.  After crawling down the tangent for a while, he bumped into the x-axis.  “Holy centimeters!” he exclaimed.  “I wonder where I am?”
1. Can you help Inch locate his position on the x-axis?  (An answer of “no” is not appropriate!)
2. Answer questions 2.1 – 2.3
3. Once you have helped Inch, make him a sketch of the curve and the tangent line that he traveled on so he can tell his friends about the journey (plot in Maple).

Potentially useful Maple commands for Lab 03:
factor(expression);  (syntax for factoring)
diff(expression,variable);  (syntax for taking a derivative with respect to the given variable)
Other commands have been previously discussed in lab (plot, evalf, etc).  Refer back to previous labs.

Problem 3:
Once again, Inch the Worm is crawling along the same f(x) curve as in problem 2.  However, this time, when he gets to the same point 5 units above the x-axis he decides to crawl along a line that passes through f(x)at  his current location but is tangent to f(x) at a different location.
Step-by-step instructions for Problem 3 (if you need them):
3.a:  Since we are looking for a line that is tangent to the curve f(x) and that passes through our given point, we should first find the coordinates of the point (which will be the same as in Problem 2).  From there, we use the point-slope form of an equation.  Recall from PreCalculus that the point-slope form of an equation is y – y1 = m(x – x1).
3.b:  We don’t know the exact value for m, but we do know that m is the derivative of f(x).
3.c:  Substituting that expression in for m in our point-slope equation (and then simplifying by combining like terms and setting the equation equal to 0) should give us a cubic polynomial.
3.d:  Solve the resulting cubic polynomial for x (you should find three x values, only 2 of which are distinct).
3.e:  Now you know the x-coordinates of the two possible tangent lines to the curve (ie, you have found the x-coordinate where a line is tangent to f(x) and that same line passes through the given point).  
3.f:  Since we know now the two x-coordinates, we have two equations to figure out.  First you need to figure out an actual value for m for each equation (m will be different for both equations).  To do so, you should plug your x values into the slope equation found in step 3.b.
3.g:  Finally, using the point-slope form (with the newly found slopes), you should be able to find two equations (in slope-intercept form).  Recall from PreCalculus that the slope-intercept form is y = mx + b.
3.h:  You have now found the equation of two lines that are tangent to f(x) and that pass through the given point where Inch began his tangent journey.  One of your lines should look familiar (it is the line that happens to be tangent to the curve at the given point…the exact line you found in Problem 2).  The second equation corresponds to the tangent line that Inch traveled on in Problem 3, the line that passes through the given point but is not tangent to f(x) at that point (it is however tangent to the line at a different x value, namely the x value you found in 3.d).
3.9:  Answer questions 3.1 – 3.3 on the worksheet and then plot f(x) and BOTH tangent lines on the same graph in Maple.
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Problem 1:
1.1) Find ALL the discontinuities and decide whether they are removable or nonremovable and explain why.



1.2) For each removable discontinuity, find the coordinates of the hole.

1.3) For each nonremovable discontinuity, decide whether it is a “jump” or infinite discontinuity.


1.4) Sketch a graph of f(x), identifying all of the discontinuities (by hand)



Problem 2:
2.1) Before Inch begins moving along the tangent line, at what x-coordinate is he sitting?

2.2) What is the equation of the tangent line Inch crawled on?

2.3) Where did Inch end up on the x-axis (ie, what x-coordinate)?

Problem 3:
3.1) Before Inch begins moving along the new tangent line, at what x-coordinate is he sitting (this should be same as in 2.1)?

3.2) What is the equation of the new tangent line Inch crawled on?

3.3) Where did Inch end up on the x-axis this time (ie, what x-coordinate)?
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