Math 121

Fall 2006
Exam #3 Study Guide
· Exam #3 will be given in class on Friday 11-17-06.  It will cover sections 3.6 through 4.5 (chain rule, implicit differentiation, higher derivatives, related rates, max/min values, derivatives & shapes of curves, limits at infinity, curve sketching).  

· Practice working problems like those we’ve had on homework, or done in lab or in class.  Focus on the concepts that came up over and over again.

· For problems as in Section 4.4 #9-32, be prepared to esimtate the limit using your calculator (table), and then prove the limit using analytic techniques (algebra, trig, etc.).

· In addition to homework-style problems, I will ask concept questions to be answered in a short paragraph (roughly 50% of the exam).  They will be taken from the following.
1.  Discuss the chain rule.  When is it needed?  How is it stated in Newton’s notation?  In Leibniz’s notation?  Give an example in each notation.
2.  (i)  Define algebraically what it means for a function f to have a local maximum value M 
at x = c. 

 (ii)  Give an example (sketch or formula) of a function and a domain on which the 
function has no local maximum value.  

(iii)  Describe the usual calculus procedure for locating local maximum and minimum 
values (if any) of a differentiable function.
3.  (i)  Define algebraically what it means for a function f to have an absolute maximum 
value M at x = c.  

(ii)  Give an example (sketch or formula) of a function and a domain on which the 
function has no absolute maximum value.  

(iii)  Under what conditions can we be sure an absolute maximum and minimum will 
exist?  (iv)  Describe the usual calculus procedure for locating absolute maximum 
and minimum values (if any) of a differentiable function.

4.  A cubic function is a polynomial of degree 3; that is, it has the form 
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(i)  What condition on the coefficients a, b, and c will insure that f has exactly 2 critical 
numbers?  exactly 1 critical number?  No critical numbers?


(ii)  Give examples (specific cubic functions) and sketches (of their graphs) to illustrate 
the three possibilities.


(iii)  Show that every cubic function has exactly one inflection point, and find its 

x-coordinate in terms of a, b, and c.
5.  Use calculus to prove that every quadratic function has exactly one local extreme point (maximum or minimum) and find a formula for the critical number where that extreme point occurs.
6.  State the Increasing/Decreasing Test.

7.  State the First Derivative Test.  

8.  State the Concavity Test.

9.  Define (as in your text) what it means for a point P on a curve y = f (x) to be an inflection point.  Also describe the calculus procedure for locating inflection points exactly.
10.  Define what it means for the line y = L to be a horizontal asymptote of the curve 
y = f (x), using limits.
11.  Give a “checklist” of features to look for when preparing to use calculus to sketch the graph of a function.  (Section 4.5)
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