Math 215

Calculus  III

Winter 2015
This course studies the calculus of functions of several variables.  The main topics are the following.

1.
Three dimensional geometry.

2.
Partial derivatives.

3.
Multiple integrals.

4.
Line and surface integrals.

Instructor:
Frank Massey

Office

2075 CASL Building


Phone: 593-5198

E-Mail:

fmassey@umich.edu

Office Hours:
M 1 - 2,  Tu 2 – 3, 5 - 6 and Th 2 – 3.  Also by appointment.
My office hours are those times I will usually be in my office.  However, occasionally I have to attend a meeting during one of my regularly scheduled office hours.  In this case I will leave a note on my door indicating I am unavailable.  In particular, if you know in advance that you are going to come see me at a particular time, it might not be a bad idea to tell me in class just in case one of those meetings arises.  Please feel free to come by to see me at times other than my office hours.  I will be happy to see you.

Text:
Calculus, by James Stewart, published by Brooks/Cole Publishing Company.  In the schedule below I have put in the appropriate sections and some suggested problems in both the 6th edition (2008) and the 7th edition (2011), so if you get either edition you should be able to follow along with the text ok.  In the schedule below the 6th edition is denoted by S6 and the 7th edition by S7.  
When I last looked on Amazon.com the price for a used copy of the 7th edition was about $100.  The price for a used copy of the 6th edition was about $12.
Supplementary
Student Solutions Manual for Calculus.    This has worked out solutions to 

materials:
the odd numbered problems in the text. 

Coursepack for Mathematics 205 and 215, Calculus III, 2014-2015  This has information on the mathematics software Mathematica.  It should be available in the bookstore and also on-line at http://www.casl.umd.umich.edu/index.php?id=687691.   A “Mathematica Reference” containing a brief discussion on the basics of using Mathematica is also there.

Website:
www.umd.umich.edu/~fmassey/math215.  This contains copies of this course outline, the assignments, exams that I gave in this course in the past and some notes that contain supplementary information.  For the most part the notes are concerned with using Mathematica to do some of the calculations that arise in the course.  Most of the notes are written using Mathematica, and to read them you either need to use a computer on which Mathematica has been installed (many of the computers on campus have Mathematica on them) or you can use the "Mathematica Player" software that can be downloaded for free from www.wolfram.com/products/player/.  This software allows you to read Mathematica files, but does not allow you to execute the Mathematica operations in the file.  See me if you have trouble accessing any of the items in the website.

Grading:
There will be 4 midterm exams and a final exam each of which will count 100 points.  In addition, there will be some assignments.  You may earn up to 75 points on the assignments.  There will be more than 75 points worth of problems on the assignments and you can stop doing them when your reach 75 points.  The assignments can be found on CANVAS and at www.umd.umich.edu/~fmassey/math215/Assignments/.  
The dates of the exams are on the schedule below.  All exams are closed book, but a formula sheet will be provided.  A copy of the formula sheet is at www.umd.umich.edu/~fmassey/math215/Exams/Formulas.doc.  You may find that your calculator can do some of the problems on the exams.  If this is so, you still need to show how to do the problem by hand, even if you use a calculator to check your work.  No make-up exams unless you are quite sick.

On each exam and the assignments I will look at the distribution of scores and decide what scores constitute the lowest A-, B-, C-, D-.  The lowest A- on each of these items will be added up and the same for B-, C-, D-.  The lowest A, B+, B, C+, D+, D will be obtained by interpolation.  For example, the lowest B is 1/3 of the way between the lowest B- and the lowest A-, etc.  All your points will be added up and compared with the lowest scores necessary for each grade.  For example, if your total points falls between the lowest B+ and the lowest A- you would get a B+ in the course.  This information is in the file YourGrade which is located in the course website at www.umd.umich.edu/~fmassey/math215.  After each exam and assignment is graded this information will be updated and you should be able to see how you stand.  You can find out what scores I have recorded for you by going to CANVAS, selecting Math 215 and clicking on Grades on the left.    Please check your grades after each exam and assignment to see that they are correct.

In the schedule below are some suggested problems for you to work on.  Some of these problems are representative of what will be on the exams, while others are simply to help you fix the concepts in your mind or prepare you to do other problems.  Work as many problems as time permits and ask for help (in class or out) if you can’t do them.


The University of Michigan – Dearborn values academic honesty and integrity.  Each student has a responsibility to understand, accept, and comply with the University’s standards of academic conduct as set forth by the code of Academic Conduct, as well as policies established by the schools and colleges.  Cheating, collusion, misconduct, fabrication, and plagiarism are considered serious offenses.  Violations will not be tolerated and may result in penalties up to and including expulsion from the University.
Learning Goals
The Department of Mathematics and Statistics Learning Goals for its classes are the following. 

1.
Increase students' command of problem-solving tools and facility is using problem-solving strategies, through classroom exposure and through experience with problems within and outside mathematics. 

2.
Increase students' ability to communicate and work cooperatively. 

3.
Increase students' ability to use technology and to learn from the use of technology, including improving their ability to make calculations and appropriate decisions about the type of calculations to make. 

4.
Increase student's knowledge of the history and nature of mathematics. Provide students with an understanding of how mathematics is done and learned so that students become self-reliant learners and effective users of mathematics. 

Each of the Department's classes emphasizes some learning goals more than others. In this class the concepts of calculus and the mathematical tools that derive from these that were developed in Math 115 and Math 116 are carried over to functions of several variables.  Technology is present in some of the problems on the assignments.  In addition, students should be able to check their work on many problems using mathematical software. 


The University will make reasonable accommodations for persons with documented disabilities.  These students need to register with Disability Resource Services (DRS) every semester they are taking classes.  DRS is located in Counseling and Support Services, 2157 UC.  To be assured of having services when they are needed, student should register no later than the end of the add/drop deadline of each term.
Reminder:
Monday, March 16 is the last day to drop the course.

TENTATIVE SCHEDULE

S7 = 7th edition of Stewart, S6 = 6th edition, Notes = Notes in the website

	Dates
	Section(s)
	Topics and Suggested Problems

	1/5
	S7: §12.1

S6: §13.1
	Coordinates in space, distance between two points, equations of spheres and other surfaces

Exam 1, F09   #1

Ex 1,  W13  #1

S7: §12.1  #3, 5, 7, 13, 15, 20 (you probably will want to use the midpoint formula in problem 19), 23-38
S6: §13.1  #3, 5, 7, 13, 15, 20 (you probably will want to use the midpoint formula in problem 19), 23-36

	1/6, 8
	S7: §12.2

S6: §13.2

Notes §2
	Vectors, addition and subtraction of vectors.

Ex 1,  F09   #2

Ex 1,  W13   #2

S7: §12.2   #3, 4, 5, 13, 17, 21, 25, 33, 35, 36
S6: §13.2   #3, 4, 5, 11, 15, 19, 23, 29, 31, 32

	1/8
	S7: §12.3
S6: §13.3
Notes §3.1
	Dot product of vectors, length of a vector, angle between two vectors, projections, work.

Ex 1  F09   #3

Ex 1,  W13   #3

S7: §12.3   #5, 7, 9, 11, 14, 17, 19, 21 (just do one angle, say angle CAB), 23c, 26, 33, 41, 49, 51, 55
S6: §13.3   #5, 7, 9, 11, 14, 17, 19, 21 (just do one angle, say angle CAB), 23c, 26, 29, 37, 45, 47, 51

	1/12
	S7: §12.4

S6: §13.4

Notes §3.2
	Cross product, torque.

Ex 1  F09   #4

S7: §12.4   #1, 3, 15, 19, 29, 35, 39
S6: §13.4   #1, 3, 15, 19, 29, 35, 39

	1/13
	S7: §12.5

S6: §13.5
	Equations of lines and planes, distance from a point to a plane.

Ex 1   F09   #5

Ex 1,  W13   #4, 5
S7: §12.5  #3, 5, 7, 10, 15, 23, 26, 27, 31, 35, 45, 57, 71, 73
S6: §13.5  #3, 5, 7, 10, 15, 23, 26, 27, 29, 31, 35, 43, 55, 69, 71

	1/15
	S7: §12.6
S6: §13.6
	Quadric Surfaces

Ex 2   F09   #1
Ex 1,  W13   #6
S7: §12.6   #3, 11, 13, 15, 17, 19, 21-28, 33
S6: §13.6   #3, 11, 13, 15, 17, 19, 21-28, 33

	1/20
	S7: §13.1

S6: §14.1
	Curves in Space, motion of moving objects, vector valued functions.

Ex 2,  W13   #1
S7: §13.1   #11, 13, 21-27, 41
S6: §14.1   #9, 13, 19-25, 37

	1/20
	S7: §13.2

S6: §14.2
	Derivatives of vector valued functions, velocity, and acceleration.

Ex 2   F09    #2
Ex 2   W13   #2
S7: §13.2   #3, 5, 9, 13, 15, 16, 19, 21, 23, 33, 37, 39, 41, 47
S6: §14.2   #3, 5, 9, 13, 15, 16, 19, 21, 23, 31, 35, 37, 39, 45

	1/22
	S7: §13.2, 13.4

S6: §14.2, 14.4
	Integrals of vector valued functions.

Ex 2   W13   #4

Ex 2   F09   #4
S7: §13.4   #7, 17(a), 21
S6: §14.4   #7, 17(a), 21

	1/22
	S7: §13.3

S6: §14.3
	Arc length.

Ex 2   F09   #3
Ex 2   W13   #3

S7: §13.3   #3

S6: §14.3   #3

	1/26
	S7: §14.1

S6: §15.1
	Functions of several variables.

Ex 2   F09   #5
Ex 2   W13   #5
S7: §14.1  #1, 4, 23, 25, 27, 29, 31-39, 43, 45, 47, 49, 51, 53, 59-64
S6: §15.1  #1, 3, 21, 23, 25, 27, 29-35, 39, 41, 43, 45, 47, 49, 55-60

	1/26
	S7: §14.3
S6: §15.3
	Partial derivatives, rates of change.

Ex 2   W13   #6

S7: §14.3  #1, 3, 10, 15, 17, 21, 28, 27, 29, 33, 35, 39, 74a, b
S6: §15.3  #1, 3, 10, 15, 17, 21, 22, 23, 25, 26, 28, 33, 37, 70a, b

	1/27
	S7: §14.4
S6: §15.4
	Linearization, tangent planes.

Ex 3   F09   #2
Ex 3   W13   #2
S7: §14.4   #3, 21, 23, 33, 35, 37 - 39
S6: §15.4   #3, 19, 23, 33, 35, 37 - 39

	1/27
	
	Review.

	1/29
	
	Exam 1.

	2/2
	S7: §14.3

S6: §15.3
	Second and higher derivatives.

Ex 3,  F09   #1
Ex 2   W13   #6

S7: §14.3  #57, 74c, d, e, 76a, 78c

S6: §15.3  #55, 70c, d, e, 72a, 74c

	2/2
	S7: §14.3

S6: §15.3
	Implicit differentiation.

Ex 3,  W13   #1

S7: §14.3  #49
S6: §15.3  #47

	2/2, 3
	S7: §14.5
S6: §15.5
	The chain rule and differentials.

Ex 3   F09   #3
Ex 3   W13   #3
S7: §14.4  #25
S7: §14.5  #3, 9, 13, 39, 47, 49, 53
S6: §15.4  #25

S6: §15.5  #3, 9, 13, 39, 47, 49, 53

	2/3
	S7: §14.6
S6: §15.6
	Directional derivatives and gradients.

Ex 3   F09   #4
Ex 3   W13   #4
S7: §14.6   #1, 5, 9, 17, 19, 25, 31, 33, 38, 45
S6: §15.6   #1, 5, 9, 17, 19, 25, 31, 33, 38, 43

	2/5
	S7: §14.7
S6: §15.7
	Local maxima and minima and critical points, classification of critical points.

Ex 3   F09   #5
Ex 3,   W13   #5a
S7: §14.7  #1, 3, 4, 5, 7, 9
S6: §15.7  #1, 3, 4, 5, 7, 9

	2/9
	S7: §14.7

S6: §15.7
	Absolute maxima and minima.

Ex 3,   W13   #5b
Ex 4,  F09   #1
S7: §14.7  #29, 41
S6: §15.7  #29, 41

	2/10
	S7: §14.7

S6: §15.7

Notes §4, 5
	Maximum / minimum word problems.

Final Ex,  F09   #1
Ex 4  W13   #1

S7: §14.7  #49-52
S6: §15.7  #49-52

	2/12
	S7: §15.1-15.3

S6: §16.1-16.3

Notes §6
	Double integrals and iterated integrals.

Ex 4   F09   #2b, c
Ex 4   W13   #2
S7: §15.2   #7, 13, 19, 21, 23, 29

S7: §15.3   #7, 17, 19, 31, 47, 51
S6: §16.2   #7, 13, 19, 21, 23, 29

S6: §16.3   #7, 11, 15, 27, 43, 47

	2/12
	S7: §15.1-15.3

S6: §16.1-16.3
	Double integrals as limits of sums, mass and charge densities.

Ex 4   F09   #2a
Final Ex  W13   #2a

S7: §15.1   #1(b), 5, 9

S7: §15.5   #1, 7
S6: §16.1   #1(b), 5, 9
S6: §16.5   #1, 7

	2/16
	S7: §15.5
S6: §16.5
	Centers of mass and moments of inertia.

S7: §15.5   #7, 17
S6: §16.5   #7, 17

	2/17
	
	Review.

	2/17
	S7: §15.4

S6: §16.4
	Double integrals in polar coordinates.

Ex 4   F09   #3
Ex 4  W13   #3
S7: §15.4  #1, 3, 11, 27, 35, 36
S6: §16.4  #1, 3, 11, 27, 33, 34

	2/19
	
	Exam 2.

	3/2, 3
	S7: §15.7
S6: §16.6
	Triple integrals.

Final Ex   F09   #2
Ex 4  W13   #4
S7: §15.7  #13, 15, 17, 27, 31, 39
S6: §16.6  #13, 15, 17, 27, 29, 37

	3/5
	S7: §15.8
S6: §16.7
	Triple integrals in cylindrical coordinates.

Final Ex   F09   #3
S7: §15.8  #1a, 3a, 5, 6, 7, 9a, 11, 15, 21, 27
S6: §16.7  #1a, 3a, 5, 6, 7, 9a, 11, 15, 21, 25

	3/9, 10
	S7: §15.9
S6: §16.8
	Triple integrals in spherical coordinates.

Final Ex   F09   #4
Final Ex   W13   #1
S7: §15.9  #1b, 3b, 5, 6, 7, 9a, 11, 19, 20, 23, 29a
S6: §16.8  #1b, 3b, 5, 6, 7, 9a, 11, 19, 20, 23, 29a

	3/12
	S7: §16.1

S6: §17.1
	Vector fields.

S7: §16.1   #5, 11-18, 25, 29, 31
S6: §17.1   #5, 11-18, 25, 29, 31

	3/16, 17
	S7: §16.2

S6: §17.2
	Line integrals (C f(x,y,z) ds  with respect to arc length.

Final Ex   F09   #5
Final Ex   W13   #2
S7: §16.2   #3, 11, 33
S6: §17.2   #3, 11, 33

	3/17
	
	Review.

	3/19
	
	Exam 3.

	3/23, 24
	S7: §16.3

S6: §17.3
	Line integrals (C (F . T) ds  involving vector fields F.  The fundamental theorem for line integrals, conservative and gradient fields.

Final Ex   F09   #6
Final Ex   W13   #3, 4
S7 §16.2   #7, 15, 17, 19, 41, 45, 51
S7: §16.3   #1, 4, 9, 11, 17, 23
S6 §17.2   #7, 15, 17, 19, 41, 43, 47

S6: §17.3   #1, 5, 9, 11, 17, 21

	3/26
	S7: §16.4

S6: §17.4
	Green's theorem.

Final Ex   W13   #5
S7: §16.4   #3, 7, 17

S6: §17.4   #3, 7, 17

	3/30, 31
	S7: §16.5

S6: §17.5
	Curl

Final Ex   W13   #6
S7: §16.5   #1a, 7a, 9b, 11b, 13
S6: §17.5   #1a, 7a, 9b, 11b, 13

	3/31, 4/2
	S7: §16.5

S6: §17.5
	Divergence
Final Ex   W13   #6
S7: §16.5   #1b, 7b, 9a, 11a, 19, 23, 25, 27, 29
S6: §17.5   #1b, 7b, 9a, 11a, 19, 23, 25, 27, 29

	4/2
	S7: §16.6

S6: §17.6
	Parametric surfaces
S7: §16.6   #1, 3, 6, 13-18, 19, 21, 23, 25, 29, 33, 35
S6: §17.6   #1, 3, 6, 13-18, 19, 21, 23, 25, 29,  33, 35

	4/2
	S7: §15.6

S6: §16.?
	Surface area

S7: §15.6  #7, 9
S7: §16.6  #49
S6: §17.6  #41, 43, 47

	4/6, 7
	S7: §16.7

S6: §17.7
	Surface integrals

Final Ex   W13   #7
S7: §16.7   #7, 9, 17, 23, 27, 39, 43, 45, 47
S6: §17.7   #7, 9, 15, 19, 25,  37, 41, 43, 45

	4/7
	
	Review.

	4/9
	
	Exam 4.

	4/13, 14
	S7: §16.8

S6: §17.8
	Stokes theorem

S7: §16.8   #1, 3, 5, 7, 17

S6: §17.8   #1, 3, 5, 7, 17

	4/14, 16
	S7: §16.9

S6: §17.9
	The divergence theorem
S7: §16.9   #1, 7, 17, 25, 27, 29
S6: §17.9   #1, 7, 17, 25, 27, 29

	4/16
	
	Review.

	Wednesday,  April 22,  11:30 – 2:30,  Final Exam.
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