Math 251 – Calculus

Fall 2005

Exam Three

SHOW YOUR WORK FOR EVERY PROBLEM

EXPRESS ALL ANSWERS IN EXACT FORM – NOT AS DECIMAL APPROXIMATIONS

1a. [5pts] Use limit laws to compute   limx ( (    [((x2 – (x/3))] – x.

1b. [5pts] Use limit laws to compute   limx ( –(    [((x2 – (x/3))] – x.

2. [10pts] Determine the exact values (not decimal approximations) of the absolute minimum and absolute maximum values of the function                        

f(x) = 3x / (2x2 + 1)


on the domain [0,2].

3a. [5pts] If   f ‘(x) = x – csc(x)cot(x)   determine the general antiderivative f(x).

3b. [5pts] If   f ‘(x) = 3x3 + sin(x)   and if  f(0) = 0, determine f(x).

4. [10pts] Carefully sketch a graph of the function   f(x) = x((3x+2).

Be sure to determine the exact values of all local maxima and minima and all inflection point.  Also be sure your graph clearly shows where f(x) is increasing and decreasing, and what the concavity is in all regions.  Note, since you may use your calculators, a graph with no accompanying computations will be given zero credit.

5. An ice cream shop finds that they will sell (125 – x3) milkshakes in a day if they charge (x) dollars per milkshake.  

5a. [3pts] For what range of values of (x) does this problem make sense?  Why?

5b. [5pts] How much should they charge to maximize their milkshake earnings?

6. [6pts] At its nearest, how close is the graph of the function y = (x  to the point (1,0)?

7. [6pts] Find a cubic equation  f(x) = x3 + bx2 + cx + d  for which f(0)=1 and for which f(x) has a local maximum at x=1 and a local minimum at x=3.  [Hint: If you didn’t know the local min and max locations, what would you do to find them?]

