
Quiz 6: 14.4-14.7i 
Show all work clearly. 
(1)  Find all critical points of and classify each as yielding local max., local 

min.,  or saddle points.  Show how you arrive at your conclusions.  You do not need to find the 
functional values at the critical points.  Attach a computer graph that validates your answer. 

 
 
        (8 points) 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

f (x, y) = x3 − y2 − 4y + x2 y





(2)    Given  , use differentials or a linear approximation to approximate the value of   

 without using your calculator.  (You can use your calculator to check your result). 
      (6 points) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

f (x, y) = x3

y2 +1
f (1.01, 2.9)



3)  The temperature at a point (x, y, z) is    degrees Celsius where x, y and 
z are measured in meters.    (6 points) 
 
  Be sure to give appropriate units in answers. 
         
 (a)  Find the rate of change of the temperature at (1,2,1) in the direction toward (4,3,2). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 (b) A bug at (1,2,1) wants to fly in the direction in which the temperature increases most rapidly.  

In what direction should the bug travel?  What is the rate of increase in that direction? (units) 
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