
Math 161 – FALL 2009 Name:____________________________
Exam #2   3.6 – 5.5

              Show your work where necessary,  
     little or no work will receive little or no credit.

( 8 pts each)  Find the derivative of each the following (do not simplify):

(a) f  x =e3x1e2

(b)  g x =ln [ 3x5

x−13 ]   

(c) g x =ln x5ln x5

Question 1 2 3 4 5 6 7 8 Total
Value 24 10 14 10 10 10 10 12 100
Score



2.  (10 pts.)  Use implicit differentiation to find the slope and the equation of the line tangent to the graph 
of  x ln y2y=2x3  at the point  (1,1).

3.  (14 pts)  Given  f x   = 
x2
1
x

;    f ' x  =  
x2
−1

x2 ;  and  f ' ' x  =  
2x

x4

(a)   Determine the equations of the vertical and horizontal asymptote of  f (x), if any.

Vertical asymptote:                        
 

Horizontal asymptote:                   

(b)  Determine the critical numbers for the function  f (x).

(c)  Find the  x-values of the relative minima and/or the  relative maxima, if any.



4.    If  f  x=
4
3

x32x 2−5x3

(a)  (6 pts) Find the intervals where  f (x)  is concave up and concave down.

 

(b)  (4 pts)  Find the  x-values of  any inflection points.

 5.  (10 pts) Find the absolute maximum and absolute minimum values for f x=x3
−6x 2

3  
on the interval [-1, 2].       

6.  (10 pts)  Use logarithmic differentiation to find the derivative of  y= x1x



7.  (10 pts)  In calm waters, oil spilling from the ruptured hull of a grounded tanker spreads in all 
directions.  If the area polluted is a circle and its radius is increasing at a rate of 2 ft./sec,  determine 
how fast the area is increasing when the radius of the circle is 10 ft.

8.  A homeowner has $320 to spend on building a fence around a rectangular garden.  Three sides of the 
fence will be constructed with wire fencing at a cost of $2 per ft.  In order to provide a block for a 
neighbor, the fourth side is to be constructed with wood fencing at a cost of $6 per ft.  

(a)  (10 pts) Find the dimensions of the largest garden that can be enclosed with $320 worth of fencing.

(b)  (2 pts) Show that the dimensions you found do indeed yield maximum area.


