Math 251: Calculus

Fall 2003

Exam 3

1a. [4pts] If f ‘(x) = cos (x) – sin (x), determine the general antiderivative f(x).

1b. [4pts] If f ‘(x) = x4 – 3x2 + 2x  and if f(0) = 1, determine f(x).                           

2. [6pts] Compute the exact value of       limx ( (   (2x – 6) / [ (3x4 – 2x + 1)1/4 ]

3. [8pts] Determine the absolute minimum and absolute maximum values of the function

f(x) = 2x3 – 3x2 – 12x  + 6
on the domain [-2,4].

4. The graph of  f ‘(x) is shown below.  

4a. [4pts] On what intervals is f(x) increasing?

4b. [4pts] On what intervals is f(x) concave down?

4c. [4pts] What are the inflection points of f(x)?

5. [8pts] A poster is to have a total area of 360 square inches.  The poster is to have a 2 inch border on the top and bottom and a 1 inch boarder on the left and right.  This divides the total area of the poster into a boarder frame and a “functional area” – the rectangular area in the middle surrounded by the frame.  What should the dimensions of the poster be so as to maximize the functional area?

6. Consider the function  f(x) = (x + 1)3 / (x – 1)2.

6a. [4pts] Compute f ’(x).

6b. [4pts] Compute       limx ( (   f ’(x)

6c. [4pts] The function f(x) has a slant asymptote as x ( (  which is a line of the form

y = mx + b.  Determine the equation of this asymptote.

7. [6pts] Suppose f(x) and g(x) are decreasing functions which are positive and concave upward.  Show that  (fg)(x)  is concave upward.  [Hint:  Begin by listing the facts about 

f ‘, g’, f ’’, and g’’ that can be deduced from the information you are given about f(x) and g(x)].

