If you would like to have your grade posted - in public- on the door to the 1500 Building, please give a short code for me to use:


__________________  

1
Math 22 Final Exam

Spring 1996 - Hawkes

As always, all answers must be supported by appropriate work to receive full credit.  Please do your best to write solutions step by step so that I can "follow" your work.  Partial credit is given only for CORRECT WRITTEN attempts.  If you aren't sure what I'm asking for in a question, ask me during the test!  

1.
You have studied about several types of functions this semester.  Give an example of each of the following kinds of functions.










  (5 points each)


a)
A vector field.


b)
A scalar field.

2.
Describe or sketch each surface in three-space:  







  (5 points each)


a)
x = 1


b)
r = 1


c)
 = 1


d)
(= 1



[30]

3.
Let A = 2i ( 3j + 2k and B = i ( 2j + 3k.  Find:   
(5 points each)


a)
The parametric equations of a line parallel to A.


b)
A unit vector parallel to B.


c)
The equation of a plane perpendicular to A

d)
A  B

e)
Compute proj

A



f)
Compute the distance from (2, (3, 2) to the line:



x = t



y = (2t



z = 3t

4.
The path of a bug on the surface z = xy is described parametrically by  r(t) = 2ti + 3t2j + 6t3k, where t is given in seconds and x, y, and z are given in centimeters. 



 ( 5 points each) 


a)
Does the bug stay on the surface at all times?  EXPLAIN.


b)
Find the velocity of the bug after 1 second.  


c)
Find the speed of the bug after 1 second.  


d)
Is the bug speeding up or slowing down after one second?  EXPLAIN.

5.
First sketch the region of integration for the integral:  



seq Equation  \* Arabic  \h1.  Then rewrite the integral using polar coordinates and evaluate, showing all steps of integration.


(15 points)

6.
Let f(x,y) = 

.
(5 points each) 


a) 
Compute f at (2,0).


b) 
Compute the directional derivative of f at (2,0) in the direction 3i ( 4j.


c)
In which direction from (2,0) does the directional derivative of f assume its largest value?  What is the largest value? 

7.
Recall that rectangular coordinates are written (x, y, z), cylindrical coordinates (r, , z), and spherical coordinates (, , ).  For 5 points each:


a)
Find the cylindrical coordinates of the point whose rectangular coordinates are (3, 4, 5).


b)
Find the rectangular coordinates of the point whose spherical coordinates are (3, /2, /2).


c)
Find the spherical coordinates of the point whose cylindrical coordinates are (3, (, 4).



[30] 

8.
Evaluate 

 if C is the rectangular path that goes from (0,0) to (1,0) to (1,1) to (0,1) and back to (0,0).   
(15 points) 

9.
Let V be the region in the first octant bounded by the coordinate planes and the plane 

.








     (10 points each) 


a)
SET UP a double integral that give the VOLUME of V:


b)
SET UP a triple integral that give the VOLUME of V:


c)
SET UP an integral that gives the AREA of the top surface of V:

10.
Recall that if D = fxx(P)fyy(P) ( (fxy(P))2 > 0  AND  fxx(P) > 0  AND  if (f(P) = 0, then f(P) is a local minimum for the function f.  Find all minimum values for the function f

.


(10 points)

11.
Let  F(x,y,z) = 2zi - xj - 3yk.  C is the curve that is the intersection of the yz-plane and the sphere  x2 + y2 + z2 = 4  (oriented appropriately).  By Stoke's Theorem: 

Fdr = 

(F)n dS.  

a)
Describe a surface that qualifies as the "S" that appears in the theorem.  



     (5 points)

b)
Give a parametrization for C.   







     


     (5 points)

c)
Find the unit normal n for surface "S" described in (a).






     (5 points)

Math 22
Final Exam
Fall 1998
Name ________________________
1.
The path of a bug is given by the vector valued function 

, where t is given in seconds and distance is given in centimeters.


a.
Find the position of the bug after 2 seconds.

(5 points)


b.
Find the parametric equations for the line tangent to the path of the bug at t = 2 seconds.


(10 points)


c.
Find a unit vector that is perpendicular to the path at t = 2 seconds.
(10 points)


d.
SET UP an integral that could be used to find the distance the bug has traveled in the first 2 seconds.


(5 points)

2.
Let l be the line described by parametric equations: 

.  


a.
Find the distance from the origin to this line.

(15 points)

3.
Rewrite the double integral 

 using polar coordinates.
(10 points)

4.
Let 

.
(a-d 5 points each)


a.
What is 

?


b.
Find the directional derivative for  f in the direction of (1, 1).


c.
Find an equation for the plane tangent to the surface at (1, 1).


d.
Find all of the stationary points for f and classify each as a relative maximum or minimum, or a 
saddle point.


(10 points)

5.
Complete the chart for rectangular , cylindrical, and spherical coordinates:
(15 points)

	rectangular



 
	cylindrical




	spherical




	(2, 2, 2)
	
	

	
	(2, (/3, 2)
	

	
	
	(2, (/3, (/3)


6.
Let S be the part of the plane 

 above the rectangle [0, 1]

[0, 2].  Find the area of S.


(15 points)

7.
Let ( be the path that starts at ((1, 1) and follows the x-axis to (1, 1), then follows a circular path of radius 1 back to ((1, 1).  Let 

.

(30 points)


a.
Parametrize (.


b.
Use this parametrization to evaluate 

.


c.
Use Green’s theorem to evaluate the integral.

8.
Let 

.

(20 points)


a.
Find a scalar function f such that 

.


b.
Evaluate 
[image: image1.wmf]ò
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  if ( is the unit circle centered at the origin, traveled in counterclockwise 
direction starting at (0,1).


c.
Evaluate  
[image: image2.wmf]ò
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 if ( is the top half of the unit circle centered at the origin, traveled in the 
counterclockwise direction from (1, 0) to ((1, 0).

9.
Consider the surface 

, with 

.  One parametrization for this cone(which we’ll call S) is given by 

.  


a.
Find a vector that is normal to the surface S.

(10 points)


b.
SET UP an integral that could be used to find the area of the part of the cone S that lies 
between 

 and 

.

(5 points)


c.
Let 

.  Find the curl and divergence of F.
(6 points)


d.
REWRITE the integral 

  as an integral in u and v. 
(10 points)


e.
Describe the ( that appears when Stokes Theorem is used to evaluate 

 as a line 
integral.  


(4 points)
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10.
Consider the vector field 

, as shown: 
(20 points)
a.
Give the coordinates of a point where the divergence of F is 0.

b.
Give the coordinates of a point where the divergence of F is positive

c.
Give the coordinates of two points where the curl of F  has opposite signs.

11.
Let V  be the solid in 

 bounded above by the plane z = 1 and below by the paraboloid 

.  Let F be the vector field 

.


a.  
Carefully describe the  surface that bounds V.
(5 points)

b.
EVALUATE 

.
(15 points)

c.
Evaluate 

.
(15 points)

d.
Compute the curl of F at the point 

.
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