MATH  209
   MID TERM TEST  WINTER  2010  NAME___________

1. Calculate the following limits.
a)     lim        3x2 – 5x + 2 

              x→4            x – 1

b)      lim        3x2 – 5x + 2 

              x→1            x – 1
       c)      lim         4x2 + 2x -8
              x→ ∞      2x3 – x2 + x 
2.   Calculate  dy  for the following functions:  Simplify where possible.
                       dx

      a)   
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      b)   
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      c)    y = ex3 –  ln(6x4 – 2x)         
      d)   y =  (x2  - 3x)         
                    ex  - 4        
3.  a)  Sketch the graph of the function:

                    f(x)     =    (  x2             for   x  ≤  1
                                     (  x + 6        for   x >  1

     b)  Find           lim        f(x)

                           x→1-            
     c)  Find          lim        f(x)

                           x→1+            
    d)   From the definition of continuity at a point, show that f(x) is discontinuous     at x = 1.
4.  If        
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a) Find y'(x).

      b)  Find the values of x where the tangent line to the graph is horizontal. 
5.  If    x2y  + 2y3 + x = 19
     a)  Use implicit differentiation  to find y’(x) .
     b)  Find the equation of the tangent line to the graph of the function           determined by the above equation at P(1, 2).  

6.  The total cost (in dollars) of producing commercial recycling bins is 

     C(x) = 25000 + 10x.

a) Find the average cost per unit, if 500 bins are produced..

b) Find the marginal average cost at the production level of 500 units and interpret.
c) Use the results from parts (a) and (b) to estimate the average cost per bin if 501 bins are produced.
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