Math 254, Homework #3, Spring 2011	Name _______________________________________________

Instructions: Write your work up neatly and attach to this page.  Record your final answers (only) directly on this page.  Use exact values unless specifically asked to round.

1. Find the directional derivative of the given function at the point P (if given) in the direction v.  If v is not given explicitly, derive it from the second point Q.
a. 

			
b. 

		
c. 

		
d. 

		
e. 

	
f. 

		
g. 

		

2. Find the gradient of the function at the given point, then find the maximum value of the directional derivative at that point.  Find a unit normal to the curve or normal line to the surface at the same point.
a. 

		
b. 

		
c. 

	
d. 

	
e. 

		

3. Give an equation of the tangent plane to the surface at the given point, and then use that to find symmetric equations of the normal line to the surface at the same point.
a. 

 	
b. 

		
c. 

	
d. 

	
e. 

		

4. Determine if the surfaces are orthogonal at the curve of intersection Do this by finding the cosine of the angle between the gradient vectors.

a. 			never

b.  			not at that point, but yes when z=0

5. Find all critical points, relative extrema, and identify whether these points are a relative maximum, a relative minimum or a saddle point (or cannot be determined) at each critical point.  (It may be easiest to think about i geometrically).
a. 
		(2,0,5) max
b. 
		(2,4,9) max
c. 
	(-6,2,0)  min
d. 
			(0,0,2)  cannot be determined/none
e. 
					(0,0,1) saddle
f. 
		(1,1,-2) max, (0,0,0) saddle
g. 
		(0,0,undef) ?
h. 
	(2,3,216) min
i. 
	(0,3,-1,0) min (hyperparaboloid, i.e. paraboloid in 4D)

6. Find the absolute extrema of the functions over the indicated regions.
a. 
; R: the triangular region in the xy-plane with vertices (2,0), (0,1) and (1,2)	(1,2,0) min, (2,0,16) max
b. 

; R: the region in the xy-plane bounded by the graphs of .	(1,1,1) max, (-1/2,1/4,-11/16) min
c. 

	(0,0,0) min,  max

7. Use the method of Lagrange multipliers to maximize the function subject to the given constraint(s).
a. 
		(0,0,0)
b. 

			
c. 

		
d. 
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