Math 231 – Practice Test II

1. True/False

a)       T      F      If f ( (c) = 0 then there is a local minimum or maximum at x = c

b)       T      F      If  lim  f(x) =  p   and  lim   f(x) = q, then p = q

                                              x(2                                         x(2                                         

c)       T      F      If a function is left continuous at x = c and right continuous x = c then 

the function is continuous at x = c

d)       T      F      If |f(x) – L| < ε , then f(x) is in the interval ( L – ε , L + ε )

e)       T      F       If f is continuous and differentiable everywhere and f(2) = 0 and f(4) =0 

   there exists a c between 2 and 4 such that the slope of the tangent line at   

   c = 0

f)       T      F      If f is differentiable at c then f is continuous at c

g)       T      F      If there is a local minimum or maximum at x = c then f ((c) = 0 or 

f ( (c) does not exist 

2.  Fill in the blank/ short answer:

a)   If f is always continuous and f(2) = 1 and f(-4) = -1 then there exists a c in ______ 

such that f(c) = 0.

b)   What theorem is used to draw the conclusion in part a? ________________________

c)    If f(x) is continuous at c then   ____________ = f(c)

d)    What is the relationship between position and velocity?

e)    _____ is the slope of the tangent line to a function at the point ( c, f(c) )

f)    If f is continuous everywhere and the average rate of change of f on [2,4] = 2 then by 

       _______________________  there exists a c between 2 and 4 so that f ( (c) = _____

3. Definitions

a)    State the limit definition of the derivative:

b)    State the mean value theorem:

c)    If  lim  f(x) = L , then         For all  ___ > 0 there exists a  ____ > 0 such that

                x(c
                                                   if _________________ then ___________________

4. Problems

a)     Find the critical points of the function f(x) = x3 – x2 - x

b)     Sketch the graph of a function with the following characteristics:

1) f ( (x) > 0  on  (-∞,-2) U (-2,2)

2) f ( (x) < 0  on  (2,∞)

c)      For the function f(x) = x2 + 3 , find f ( (x) using the limit definition of the 

         derivative:

d)      Prove that   d   (mx + b) = m    
                           dx

e)       Prove the difference rule for derivatives using the sum & constant multiple rule  

          (not the limit definition of a derivative)

f)      Find the derivatives of the following functions (using derivative rules not the 

        definition of the derivative)

1) f(x) = 2x5 – 22x2 + x – 1052

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

g)     For the function f(x), calculate the limit as x approaches 2 from the left, the limit as x approaches 2 from the right, the limit as x approaches 2, and f(2).  From this information determine if f(x) is continuous, left continuous, or right continuous at 2.

             x + 2 , if x < 2

f(x) =    x2 , if x = 2

             2 – x , if x > 2

