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Phone: 626-8930
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       http://d2L.arizona.edu

Course materials: The course materials include the textbook (Multivariable Calculus; Sixth Edition by Hughes-Hallett et al.; published by Wiley) and access to the online homework system (WebAssign). These course materials are being delivered digitally via D2L through the Inclusive Access program. You automatically have access to the course materials FREE through September 8, 2019.  You must take action (even if you have not accessed the materials) to opt-out if you do not wish to pay for the materials, and choose to source the content independently. The deadline to opt-out is 9:00pm MST, January 28, 2020. If you do not opt-out and choose to retain your access, the cost of the digital course materials will appear on your February Bursars account.

For more information, visit the FAQs page at https://shop.arizona.edu/textbooks/Inclusive.asp
Students will use technology (computers or graphing calculators) to examine mathematical concepts graphically and numerically. Some worksheets may be posted on Calculus website or D2L.
Course Description: Vectors, differential and integral calculus of several variables. Examinations are proctored.
Course structure and delivery: Math 223 is a 4 Credit course. Students meet in person four days per week (50 minutes per class period).
Course Prerequisites: A grade of C or better in Math 129 or equivalent course or a score of 4 or 5 in AP Calculus BC exam.
Course Objectives: 
· Recognize and sketch surfaces in three-dimensional space; 

· Recognize and apply the algebraic and geometric properties of vectors and vector functions in two and three dimensions;

· Compute dot products and cross products and interpret their geometric meaning;

· Compute partial derivatives of functions of several variables and explain their meaning;

· Compute directional derivatives and gradients of scalar functions and explain their meaning;
· Compute and classify the critical points;

· Parameterize curves in 2- and 3-space;

· Set up and evaluate double and triple integrals using a variety of coordinate systems;

· Evaluate integrals through scalar or vector fields and explain some physical interpretation of these integrals;

· Recognize and apply Fundamental theorem of line integrals, Green’s theorem, Divergence Theorem, and Stokes’ theorem correctly.
Student Learning Outcomes:

Upon completion of this course, students should be able to:
· Perform vector operations, determine equations of lines and planes, parametrize 2D & 3D curves.

· Graphically and analytically synthesize and apply multivariable and vector-valued functions and their derivatives, using correct notation and mathematical precision.
· Synthesize the key concepts differential, integral and multivariate calculus. 

· Evaluate double integrals in Cartesian and polar coordinates; evaluate triple integrals in rectangular, cylindrical, and spherical coordinates; and calculate areas and volumes using multiple integrals.
· Use double, triple and line integrals in applications, including Green's Theorem, Stokes' Theorem, Divergence Theorem and Fundamental theorem of line integrals. 
	

	


Communication with Students:
Announcements and important course information may be sent out via official University email or through D2L.  It is the student’s responsibility to check for messages and announcements regularly.
Attendance/Administrative Drops:  Participating in the course and attending lectures and other course events are vital to the learning process. As such, attendance is required at all lectures and discussion section meetings. Absences may affect a student's final course grade. If you anticipate being absent, are unexpectedly absent, or are unable to participate in class online activities, please contact me as soon as possible. To request a disability-related accommodation to this attendance policy, please contact the Disability Resource Center at (520) 621-3268 or drc-info@email.arizona.edu. If you are experiencing unexpected barriers to your success in your courses, the Dean of Students Office is a central support resource for all students and may be helpful. The Dean of Students Office is located in the Robert L. Nugent Building, room 100, or call 520-621-7057.
Students who miss the first two class meetings will be administratively dropped unless they have made other arrangements. In addition, students with more than three unexcused absences may be administratively dropped from the course. (See Administrative Drop Policy website given below)

· The UA’s policy concerning Class Attendance, Participation, and Administrative Drops is available at: http://catalog.arizona.edu/policy/class-attendance-participation-and-administrative-drop
· The UA’s policy regarding absences for any sincerely held religious belief, observance or practice will be accommodated where reasonable. See: http://policy.arizona.edu/human-resources/religious-accommodation-policy.
· Absences pre-approved by the UA Dean of Students (or Dean Designee) will be honored.  See: https://deanofstudents.arizona.edu/absences.
It is the student’s responsibility to notify the instructor in advance of an absence related to religious observation or an activity for which a Dean’s excuse has been granted, and to arrange for how any missed work will be handled. It is also the student’s responsibility to keep informed of any announcements, syllabus adjustments or policy changes made during scheduled classes. 
Makeup Policy for Students Who Register Late
Students who register after the first class meeting may be able to make up Webassign homework but not be able to make up missed written assignments/quizzes as I will be dropping a few of the written assignments/quizzes with lowest scores.
Code of Academic Integrity:

Students are encouraged to share intellectual views and discuss freely the principles and applications of course materials. However, graded work/exercises must be the product of independent effort unless otherwise instructed. Students are expected to adhere to the UA Code  of Academic Integrity as described in the UA General Catalog. University policies can be found at http://deanofstudents.arizona.edu/academic-integrity/students/academic-integrity. Students found to be in violation of the Code are subject to penalties ranging from a loss of credit for work involved to a grade of E in the course, and risk possible suspension or probation.  The Code of Academic Integrity will be enforced in all areas of the course, including, but not limited to, homework, quizzes, and tests.  
The University Libraries have some excellent tips for avoiding plagiarism, available at the following website: http://new.library.arizona.edu/research/citing/plagiarism.

Other Relevant University Policies Relating to Conduct:

Please take note of the following University policies:

· Policy on Threatening Behavior by Students: The UA Threatening Behavior by Students Policy prohibits threats of physical harm to any member of the University community, including to oneself. See http://policy.web.arizona.edu/education-and-student-affairs/threatening-behavior-students
· Nondiscrimination and Anti-Harassment Policy: The University is committed and maintaining an environment free of discrimination: see http://policy.arizona.edu/human-

resources/nondiscrimination-and-anti-harassment-policy

Classroom Behavior: To foster a positive learning environment, students and instructors have a shared responsibility. We want a safe, welcoming, and inclusive environment where all of us feel comfortable with each other and where we can challenge ourselves to succeed. To that end, our focus is on the tasks at hand and not on extraneous activities (texting, chatting, reading a newspaper, making phone calls, web surfing). 
Students are asked to refrain from disruptive conversations with people sitting around them during lecture.  Students observed engaging in disruptive activity will be asked to cease this behavior.  Those who continue to disrupt the class will be asked to leave the classroom and may be reported to the Dean of Students. 

The use of personal electronics such as laptops, iPads, and other such mobile devices is distracting to the other students and the instructor. Their use can degrade the learning environment.  Therefore, students may not be permitted to use these devices during the class period unless deemed necessary by the instructor. If you have a disability-related accommodation that involves the use of a computer during class, please discuss this with your instructor in advance.
Homework/Quizzes: Homework will be submitted in two formats throughout the semester.  A computer grading program called WebAssign will be used for problems assigned from the text. Hand-written homework showing all work with proper notation will also be submitted. These problems will come from the text and/or from a set of problems created by your instructor. There will be at least one set of homework every week. In-class quizzes will also be given. You can expect quizzes (in class or take home) almost every day. No calculators are allowed for some of the quizzes. Some quizzes and homework may be dropped. Hence No make-up quizzes will be given or late homework will be accepted. A final homework/ quiz score based on 130 possible points will be assigned (70 points from the computer-graded assignments and 60 points from the hand-written assignments, class activities and quizzes). Please refer to the separate sheet for homework/quiz policy.

In-Class Exams: (400 points) There are four in-class exams scheduled for this class. The tentative dates for these four exams are available on the course calendar.  Each exam will be worth 100 points. All electronic devices, particularly cell phones, must be turned off during all exams. Silence and vibration modes are not allowed. 
Missed Exam Policy: In general, there will be no make-up exams in the course. However, in complex and unusual circumstances which are beyond control, a make-up exam may be given on a case-by-case basis. This will require providing a detailed account of the situation and any supporting documents. Approval in these cases is at the sole discretion of the instructor and/or the dean of students. No make-up tests will be given if the student does not notify the instructor before the next class meeting.
Final Exam: The final exam is a comprehensive common department exam worth 200 points. It is scheduled for Tuesday, May 12 from 1:00-3:00 pm. The room for the final exam will be announced by your instructor and will be posted on the Calculus website. Additional information and a study guide can be found at http://math.arizona.edu/~calc. The University’s Exam regulations for final exam week will be strictly followed. 
They can be found at http://www.registrar.arizona.edu/courses/final-examination-regulations-and-information
The University final exam schedule may be found at:  http://www.registrar.arizona.edu/schedules/finals.htm
Calculators: 

A graphing calculator is an important tool that will be used in this course.  Any model is allowed on the final exam provided it cannot receive a wireless signal. Students are expected to have a working calculator for each exam.  No calculator swapping is permitted during exams. 
Grades:
Your final course grade will be determined by a percentage of the 730 total possible points in the course. Grades will be no lower than those set forth in the following table:

	657 ( points ( 730
	90% to 100%
	A

	584 ( points ( 656
	80% to 90%
	B

	511 ( points ( 583
	70% to 80%
	C

	438 ( points ( 510
	60% to 70%
	D

	    0 ( points ( 437
	0% to 60%
	E


No extra credit or bonus points are offered in this course.
Accessibility and Accommodations:
At the University of Arizona we strive to make learning experiences as accessible as possible. If you anticipate or experience barriers based on disability or pregnancy, please contact the Disability Resource Center (520-621-3268), https://drc.arizona.edu/) to establish reasonable accommodations. 

Students withdrawing from the course: 
Must be made in accordance with University policy http://catalog.arizona.edu/policy/grades-and-grading-system#Withdrawal
If you withdraw from the course by January 28, 2020 the course will remain on your UAccess academic record with a status of dropped but will not appear on your transcript. If you withdraw from the course between January 29 and March 31, you will receive a grade of W. The University allows withdraws after March 31 through April 14, but only with the Instructor’s permission and Dean’s signature. Late withdraws will be dealt with on a case by case basis, and requests for late withdraw with a W without a valid reason may or may not be honored.
Incompletes:
Must be made in accordance with University policies, which are available at http://catalog.arizona.edu/policy/grades-and-grading-system#incomplete
Tentative schedule:
	Spring  2020
	
	
	Math 223- January 15 - May 12 (MTWR)
	

	
	
	
	
	
	

	Month
	Date
	Day
	Sections
	Section Description
	Assignments Due*

	 
	 
	 
	 
	 
	 

	January
	15
	W
	13.1
	13.1-Displacement Vectors
	 

	 
	16
	R
	13.2
	13.2-Vectors in General
	 

	 
	 
	 
	 
	 
	 

	 
	20
	M
	 
	Martin Luther King. Jr. Holiday
	No Class

	 
	21
	T
	13.3
	13.3-The Dot Product
	Quiz 1

	 
	22
	W
	13.4
	13.4-The Cross Product
	 

	 
	23
	R
	13.4/12.1
	13.4-Continued, 12.1-Functions Of Two Variables, 
	Homework 1

	 
	 
	 
	 
	 
	 

	 
	27
	M
	12.1
	12.1-Functions Of Two Variables, 
	 Quiz 2

	 
	28
	T
	12.2
	12.2-Graphs and Surfaces
	Last day to drop

	 
	29
	W
	12.3
	12.3-Contour Diagrams
	 

	 
	30
	R
	12.4
	12.4-Linear Functions
	Homework 2

	 
	 
	 
	 
	 
	 

	February
	3
	M
	12.5
	12.5-Functions of Three Variables
	Quiz 3

	 
	4
	T
	14.1
	14.1-The Partial Derivative
	 

	 
	5
	W
	14.2
	14.2-Computing Partial Derivatives Analytically
	Homework 3

	 
	6
	R
	 
	Exam 1
	Exam 1

	 
	 
	 
	 
	 
	 

	 
	10
	M
	14.3
	14.3-Local Linearity & Differentials
	Quiz 4

	 
	11
	T
	14.4
	14.4-Gradients & Directional Derivatives in the Plane. Last day to GRO
	 

	 
	12
	W
	14.4/14.5
	14.4-continued, 14.5- Gradients & Directional Derivatives in space
	Last day to GRO

	 
	13
	R
	14.5
	14.5- Gradients & Directional Derivatives in space
	Homework 4

	 
	 
	 
	 
	 
	 

	 
	17
	M
	14.6
	14.6-The Chain Rule
	Quiz 5

	 
	18
	T
	14.7
	14.7-Second-Order Partial  Derivatives
	 

	 
	19
	W
	14.7/15.1
	14.7 -continued, 15.1-Critical Points: Local Extrema & Saddle Points
	 

	 
	20
	R
	15.1
	15.1-Critical Points: Local Extrema & Saddle Points
	Homework 5

	 
	 
	 
	 
	 
	 

	 
	24
	M
	16.1
	16.1-The Definite Integral of a Function of Two Variables
	Quiz 6

	 
	25
	T
	16.2
	16.2-Iterated Integrals
	 

	 
	26
	W
	16.2/16.3
	16.2-continued, 16.3-Triple Integrals
	 

	 
	27
	R
	16.3
	16.3-Triple Integrals
	Homework 6

	 
	 
	 
	 
	 
	 

	March
	2
	M
	 
	Catch up/Review
	Quiz 7

	 
	3
	T
	 
	Exam 2
	Exam 2

	 
	4
	W
	16.4
	16.4-Double Integrals in Polar Coordinates
	 

	 
	5
	R
	16.4/16.5
	16.4-continud, 16.5- Integrals in Cylindrical & Spherical Coordinates
	Homework 7


	Month
	Date
	Day
	Sections
	Section Description
	Assignments Due*

	 
	 
	 
	 
	 
	 

	 
	9
	M
	 
	Spring Break
	 

	 
	10
	T
	 
	Spring Break
	 

	 
	11
	W
	 
	Spring Break
	 

	 
	12
	R
	 
	Spring Break
	 

	 
	 
	 
	 
	 
	 

	 
	16
	M
	16.5
	16.5-Integrals in Cylindrical & Spherical Coordinates
	 

	 
	17
	T
	17.1
	17.1-Parametric Curves
	 

	 
	18
	W
	17.1
	17.1-continued
	 

	 
	19
	R
	17.2
	17.2-Motion, Velocity, &Acceleration
	Homework 8

	 
	 
	 
	 
	 
	 

	 
	23
	M
	17.3
	17.3-Vector Fields
	Quiz 8

	 
	24
	T
	18.1
	18.1-The Idea of a Line Integral
	 

	 
	25
	W
	18.2
	18.2-Computing Integrals over Parameterized Curves
	 

	 
	26
	R
	18.2
	18.2-continued
	Homework 9

	 
	 
	 
	 
	 
	 

	 
	30
	M
	18.3
	18.3-Gradient Fields & Path Independent Fields
	Quiz 9

	 
	31
	T
	18.3
	18.3-continued. 
	Last Day to Withdraw

	April
	1
	W
	18.4
	18.4-Path Independent Vector Fields & Green’s Theorem
	 

	 
	2
	R
	18.4
	18.4-continued
	Homework 10

	 
	 
	 
	 
	 
	 

	 
	6
	M
	 
	Catch up/Review
	Quiz 10

	 
	7
	T
	 
	Exam 3 
	Exam 3

	 
	8
	W
	19.1
	19.1-The Idea of Flux Integrals
	 

	 
	9
	R
	19.1
	19.1-continued
	Homework 11

	 
	 
	 
	 
	 
	 

	 
	13
	M
	19.2
	19.2 Flux Integrals for Graphs, Cylinders, & Spheres
	Quiz 11

	 
	14
	T
	19.2
	19.2-continued
	 

	 
	15
	W
	19.3
	19.3-The Divergence of a Vector Field
	 

	 
	16
	R
	19.3
	19.3-continued 
	Homework 12

	 
	 
	 
	 
	 
	 

	 
	20
	M
	19.4
	19.4 The Divergence Theorem
	Quiz 12

	 
	21
	T
	19.4
	19.4-continued
	 

	 
	22
	W
	20.1
	20.1-The Curl of a Vector Field
	 

	 
	23
	R
	20.1
	20.1-continued
	 

	 
	 
	 
	 
	 
	 

	 
	27
	M
	20.2
	20.2-Stoke’s Theorem
	Homework 13

	 
	28
	T
	20.2
	20.2-continued
	 

	 
	29
	W
	 
	Catch up/Review
	 

	 
	30
	R
	 
	Exam 4
	Exam 4

	 
	 
	 
	 
	 
	 

	May
	4
	M
	 
	20.2-continued/Review
	Homework 14

	 
	5
	T
	 
	Review
	 

	 
	6
	W
	 
	Review. Last day of class
	 

	 
	 
	 
	 
	 
	 

	 
	12
	T
	 
	Final Exam- 1:00 - 3:00 pm
	Final Exam

	
	
	
	
	
	

	*Schedule is subject to revision. 

	
	


Computing Resources: Information about using computers on campus, setting up a UA email account, and computer support can be found at http://www.oscr.arizona.edu. A list and map of open access computing facilities on campus can be found at http://www.oscr.arizona.edu/maps.
Crisis resources: Campus Health offers counseling services and resources for students covering a wide range of issues regarding mental health; see https://health.arizona.edu/crisis-resources-and-hotlines
Note: Information contained in the course syllabus, other than the grade and absence policy, may be subject to change with advance notice, as deemed appropriate by the instructor. In particular, the dates of midterm exams, the number of exams, and the order in which topics are covered may differ from the dates and arrangement in the tentative daily/weekly schedule.
