Math 251: Calculus

Fall 2004

Exam 3

1a. [5pts] Use limit laws to compute   limx ( (    (104x3 – 3x + 2) /  (3 – 2x2 – x4).  

(Show all work)

1b. [5pts] Use limit laws to compute   limx ( (    [((4x4 – 3x2)] – 2x2.  

(Show all work)

2. [6pts] Sketch the graph of a function F(x) on [–1, 3] satisfying each of the following conditions:

· F(0) = 2;



F(2) = 1;
       F(3) < 0;

· F’(x) < 0  for –1 < x < 2;

F ‘(2) = 0;
       F ‘(x) > 0 for 2 < x < 3;

· F ‘’(x) < 0  for –1 < x < 1;

F ‘’(x) > 0 for 1 < x < 3

3. [8pts] Sketch a graph of the function   f(x) = 2x5 – 5x2 + 1.  Clearly identify the exact values (not decimal approximations) of all local maxima and minima and all points of inflection.  Also make it clear what happens to the graph as x goes to positive or negative infinity.

4. [8pts] Determine the exact locations (not decimal approximations) of the absolute minimum and absolute maximum values of the function                        

f(x) = 98x3 – 105x2 + 24x  + 1
on the domain [0,1].

5. [8pts]  If   f ‘(x) = [5x2 + cos (x) – sin (x)], and if it is known that f(0)=0, determine the function f(x).

6. [8pts] Find the exact coordinates (not decimal approximations) of all points on the ellipse  [4x2 + y2 = 4] that are furthest from the point (0,1).

7. [6pts]  Find the equation of the slant asymptote to the function  

f(x) = (4x2 + 3x) / (x – 3)       as x ( (.
8. [6pts] Give an explicit example of a 4th degree polynomial (that is, a function of the form F(x) = Ax4 + Bx3 + Cx2 + Dx + E) that has the following characteristics:

· Local maxima at x = –3 and x = 3;

· A local minimum at x = –2;

· F(0) = 5.

[Hint: Okay, so you haven’t seen a problem quite like this before, but don’t panic.  Start by thinking about what the given information tells you about F’(x) and then think about what the algebraic description of F’(x) must look like based on this information].

