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Physics 5710 and 3220 Advanced Classical Mechanics 

Fall 2020 

Instructor Contact 

Name: ARKADII KROKHIN 

Office Location: GAB 525J 

Phone Number: 940-565-3968 

Office Hours: Mon, Wed (9:30 to 10:00 am) 

Email: arkadii.krokhin@unt.edu 

Communication Expectations: This course and the recitation sessions are being offered 

remotely for the Fall 2020 semester. All course-related communications will be via Canvas and 

instructions will be via Zoom. The best way to reach me with questions or concerns is via email 

at arkadii.krokhin@unt.edu. In most cases, you can expect to receive a response to emails within 

24 hours.  

Welcome to UNT! 

As members of the UNT community, we have all made a commitment to be part of an institution 

that respects and values the identities of the students and employees with whom we interact. 

UNT does not tolerate identity-based discrimination, harassment, and retaliation. UNT’s full 

Non-Discrimination Policy can be found in the UNT Policies section of the syllabus. 

Course Description 

Variational principles and Lagrange's equations. Central force problem. Harmonic vibrations of 

systems of many degrees of freedom. Hamilton's equations; canonical variables and 

transformations; action-angle variables; Hamilton-Jacobi theory.  

Course Structure 

Class Materials for Remote Instruction 

The UNT fall schedule requires this course to have fully remote instruction beginning August 

24
th

. Additional remote instruction may be necessary if community health conditions change or 

you need to self-isolate or quarantine due to COVID-19.  Students will need access to a webcam 

and microphone to participate in fully remote portions of the class. Information on how to be 

successful in a remote learning environment can be found at https://online.unt.edu/learn. 

Class Recordings & Student Likenesses  

Synchronous (live) sessions in this course will be recorded for students enrolled in this class 

section to refer to throughout the semester. Class recordings are the intellectual property of the 

university or instructor and are reserved for use only by students in this class and only for 

educational purposes.   Students may not post or otherwise share the recordings outside the class, 

or outside the Canvas Learning Management System, in any form. Failing to follow this 

restriction is a violation of the UNT Code of Student Conduct and could lead to disciplinary 

action. 

mailto:arkadii.krokhin@unt.edu
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Course Prerequisites  

Completion of the undergraduate courses in Mechanics, Electricity and Magnetism, and Calculus 

is required. 

Course Objectives 

1) Understand advanced concepts in Classical Mechanics. The course will build on and 

consolidate fundamental concepts in this topic, as required for further studies in theoretical 

physics.  

2) Critical thinking  

Students will gain the ability to use the knowledge of mathematics and the basic physical 

laws of nature to solve physics problems. This skill requires creative thinking and innovation 

to identify and apply appropriate models to analyze physical phenomena and apply the 

appropriate mathematical tools. 

3) Effective communication  
Students will gain proficiency in communicating ideas effectively through submission of 

homework solutions, examinations, and in oral form through question-answer problem-

solving during recitation sessions, occasional in-class discussion of concepts. 

4) Quantitative skills  
Students will interpret and analyze observable facts and data to understand physical systems, 

and will have extensive practice applying differential and integral calculus and vector and 

tensor algebra in their analyses.   
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Text 

Recommended text is Mechanics, any addition, by L.D. Landau and E.M. Lifshitz. 

 

Course Technology & Skills 

Minimum Technology Requirements: The minimum technology requirements for students is: 

 Computer 

 Reliable internet access  

 Speakers and camera 

 Microphone 

 Microsoft Office Suite 

 Canvas Technical Requirements  

(https://clear.unt.edu/supported-technologies/canvas/requirements) 

Technical Assistance 

Part of working in the online environment involves dealing with the inconveniences and 

frustration that can arise when technology breaks down or does not perform as expected. At UNT 

we have a Student Help Desk that you can contact for help with Canvas or other technology 

issues.  

UIT Help Desk: UIT Student Help Desk site (http://www.unt.edu/helpdesk/index.htm) 

https://clear.unt.edu/supported-technologies/canvas/requirements
https://clear.unt.edu/supported-technologies/canvas/requirements
http://www.unt.edu/helpdesk/index.htm
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Email: helpdesk@unt.edu      

Phone: 940-565-2324 

In Person: Sage Hall, Room 130 

Walk-In Availability: 8am-9pm 

Telephone Availability: 

 Sunday: noon-midnight 

 Monday-Thursday: 8am-midnight 

 Friday: 8am-8pm 

 Saturday: 9am-5pm 

Laptop Checkout: 8am-7pm 
 

For additional support, visit Canvas Technical Help 

(https://community.canvaslms.com/docs/DOC-10554-4212710328) 

Course Requirements 

Exams:  There will be three 90-minute exams during the semester which will be given out of 

class-times. A comprehensive 2-hour final exam will be given from 8:00 a.m. to 10:00 am on 

December 07, 2020.    Exam questions will be based on lecture material, material contained in 

the text and in the homework assignments.  If you have a scheduled course conflict with the 

exam times, contact your instructor at the earliest. There will be no makeup exams.   

Homework:  All homework will be posted, collected, and graded via the internet. 

 You must access your assignment each week online through Canvas, solve the problems, and 

submit your solutions to the server by the due date indicated online. 

 Selected homework problems will be discussed during the recitation. 

 

 

 

Grading: Grading in the course will be based on the total points earned from exams, homework, 

and lecture and recitation attendance/quizzes. The point values for each category are: 

Exams: 1
st
 exam: 15%; 2

nd
 exam: 15%; 3

rd
 exam: 15%; Finals: 30% 

Homework: 15% 

Lecture: 5% for lecture participation 

Recitation: 5% for recitation quizzes 

Total: 100% 

mailto:helpdesk@unt.edu
https://community.canvaslms.com/docs/DOC-10554-4212710328
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Course Evaluation 

Student Perceptions of Teaching (SPOT) is the student evaluation system for UNT and allows 

students the ability to confidentially provide constructive feedback to their instructor and 

department to improve the quality of student experiences in the course. The survey will be made 

available during weeks 13, 14 and 15 of the long semesters to provide students with an 

opportunity to evaluate how this course is taught. Students will receive an email from "UNT 

SPOT Course Evaluations via IASystem Notification" (no-reply@iasystem.org) with the survey 

link. Students should look for the email in their UNT email inbox. Simply click on the link and 

complete the survey. Once students complete the survey they will receive a confirmation email 

that the survey has been submitted. For additional information, please visit the SPOT website 

(http://spot.unt.edu/) or email spot@unt.edu. 

Course Policies 

Attendance policy:  You are expected to attend all online lectures and recitations for the section 

in which you are enrolled. Your grade will depend upon your attendance and participation in 

class. Visit the University of North Texas’ Attendance Policy (http://policy.unt.edu/policy/15-2-) 

to learn more. 

COVID-19 Impact on Attendance 

While attendance is expected as outlined above, it is important for all of us to be mindful of the 

health and safety of everyone in our community, especially given concerns about COVID-19. 

Please contact me if you are unable to attend class because you are ill, or unable to attend class 

due to a related issue regarding COVID-19. It is important that you communicate with me prior 

to being absent so I may make a decision about accommodating your request to be excused from 

class. 

If you are experiencing any symptoms of COVID-19 (https://www.cdc.gov/coronavirus/2019-

ncov/symptoms-testing/symptoms.html) please seek medical attention from the Student Health 

and Wellness Center (940-565-2333 or askSHWC@unt.edu) or your health care provider PRIOR 

to coming to campus. UNT also requires you to contact the UNT COVID Hotline at 844-366-

5892 or COVID@unt.edu for guidance on actions to take due to symptoms, pending or positive 

test results, or potential exposure.  While attendance is an important part of succeeding in this 

class, your own health, and those of others in the community, is more important. 

Statement on Face Covering 

Face coverings are required in all UNT facilities.  Students are expected to wear face coverings if 

they visit the campus.  If you are unable to wear a face covering due to a disability, please 

contact the Office of Disability Access to request an accommodation. UNT face covering 

requirements are subject to change due to community health guidelines. Any changes will be 

communicated via the instructor. 

Class Participation 

To enhance learning, pursue the following strategies:  

(1) Read the text chapter within the forty-eight hours prior to the lecture.   

file:///C:/Users/jdl0126/AppData/Local/Temp/OneNote/16.0/NT/0/no-reply@iasystem.org
http://spot.unt.edu/
file:///C:/Users/jdl0126/AppData/Local/Temp/OneNote/16.0/NT/0/spot@unt.edu
http://policy.unt.edu/policy/15-2-5
https://www.cdc.gov/coronavirus/2019-ncov/symptoms-testing/symptoms.html
mailto:askSHWC@unt.edu
mailto:COVID@unt.edu
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(2) During the online session, listen, observe, take notes, analyze, answer questions, solve in-

class problems and respond to questions asked by your instructor. 

(3) Work the assigned problems only after you have read and reviewed the material. 

(4) Participate and take full advantage of the learning experience. 

Examination Policy  

Exams will be moving online to Canvas through the Respondus LockDown browser for the 

entire semester. Please follow the link to download the Respondus LockDown browser to be able 

to take the exams and quizzes for the remainder of the semester.  

https://download.respondus.com/lockdown/download.php?id=165715487 

The University is committed to providing a reliable online course system to all users. However, 

in the event of any unexpected server outage or any unusual technical difficulty which prevents 

students from completing a time sensitive assessment activity, the instructor will extend the time 

windows and provide an appropriate accommodation based on the situation. Students should 

immediately report any problems to the instructor and contact the UNT Student Help Desk: 

helpdesk@unt.edu or 940.565.2324 and obtain a ticket number. The instructor and the UNT 

Student Help Desk will work with the student to resolve any issues at the earliest possible time. 

Course content 

I. Introduction to calculus of variations. Calculus of variations in physics. Fermat principle in 

optics. Brachistochrone problem. 

II. The Equations of Motion 

1. The principle of least action. 

2. Galileo’s relativity principle. 

3. The Lagrangian of a particle and of a system of particles. 

III. Conservation Laws 

1. Time-independent Lagrangian, conservation of energy. 

2. Coordinate-independent Lagrangian, conservation of linear and angular momentum. 

3. Mechanical similarity. 

 

IV. Integration of the equations of Motions 

1. Motion in one dimension. 

2. Determination of the potential energy from the period of oscillations. 

3. The reduced mass. 

4. Motion in a central field. 

5. Kepler’s problem. 

V.  Mechanical Collisions 

1. Disintegration of particles. 

2. Elastic collisions. 

3. Scattering. 

4. Rutherford’s formula.  

5. Small-angle scattering. 

VI. Small Oscillations  

1. Free oscillations in one dimension. 

2. Forced oscillations. 

https://nam04.safelinks.protection.outlook.com/?url=https%3A%2F%2Fdownload.respondus.com%2Flockdown%2Fdownload.php%3Fid%3D165715487&data=02%7C01%7CUsha.Philipose%40unt.edu%7Ce083078ee6b342c4328b08d7cc45a7eb%7C70de199207c6480fa318a1afcba03983%7C0%7C0%7C637202471843744824&sdata=XU%2BFZBPm1QczXomf%2ByQhF8Taout1GyxgXpYly%2BP90Sc%3D&reserved=0
mailto:helpdesk@unt.edu
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3. Oscillations of a system with many degrees of freedom. 

4. Damped oscillations. 

5. Forced oscillations under friction. 

6. Parametric resonance. 

7. Motion in a rapidly oscillating field. Kapitza’s pendulum.  

VII. The Canonical Equations 

1. Hamilton’s equations. 

2. Poisson brackets. 

3. The action as a function of coordinates.  

4. Canonical transformations. 

5. The Hamilton-Jacobi equation. 

6. Separation of the variables. 

7. Adiabatic invariants. 

UNT Policies 

Academic Integrity Policy 

Academic Integrity Standards and Consequences. According to UNT Policy 06.003, Student 

Academic Integrity, academic dishonesty occurs when students engage in behaviors including, 

but not limited to cheating, fabrication, facilitating academic dishonesty, forgery, plagiarism, and 

sabotage. A finding of academic dishonesty may result in a range of academic penalties or 

sanctions ranging from admonition to expulsion from the University. [Insert specific sanction or 

academic penalty for specific academic integrity violation.] 

ADA Policy 

UNT makes reasonable academic accommodation for students with disabilities. Students seeking 

accommodation must first register with the Office of Disability Accommodation (ODA) to verify 

their eligibility. If a disability is verified, the ODA will provide a student with an 

accommodation letter to be delivered to faculty to begin a private discussion regarding one’s 

specific course needs. Students may request accommodations at any time, however, ODA notices 

of accommodation should be provided as early as possible in the semester to avoid any delay in 

implementation. Note that students must obtain a new letter of accommodation for every 

semester and must meet with each faculty member prior to implementation in each class. For 

additional information see the ODA website (https://disability.unt.edu/). 

Prohibition of Discrimination, Harassment, and Retaliation (Policy 16.004) 

The University of North Texas (UNT) prohibits discrimination and harassment because of race, 

color, national origin, religion, sex, sexual orientation, gender identity, gender expression, age, 

disability, genetic information, veteran status, or any other characteristic protected under 

applicable federal or state law in its application and admission processes; educational programs 

and activities; employment policies, procedures, and processes; and university facilities. The 

University takes active measures to prevent such conduct and investigates and takes remedial 

action when appropriate. 

https://disability.unt.edu/
https://disability.unt.edu/
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Emergency Notification & Procedures 

UNT uses a system called Eagle Alert to quickly notify students with critical information in the 

event of an emergency (i.e., severe weather, campus closing, and health and public safety 

emergencies like chemical spills, fires, or violence). In the event of a university closure, please 

refer to Canvas for contingency plans for covering course materials. 

Retention of Student Records 

Student records pertaining to this course are maintained in a secure location by the instructor of 

record. All records such as exams, answer sheets (with keys), and written papers submitted 

during the duration of the course are kept for at least one calendar year after course completion. 

Course work completed via the Canvas online system, including grading information and 

comments, is also stored in a safe electronic environment for one year. Students have the right to 

view their individual record; however, information about student’s records will not be divulged 

to other individuals without proper written consent. Students are encouraged to review the Public 

Information Policy and the Family Educational Rights and Privacy Act (FERPA) laws and the 

University’s policy. See UNT Policy 10.10, Records Management and Retention for additional 

information.  

Acceptable Student Behavior 

Student behavior that interferes with an instructor’s ability to conduct a class or other students' 

opportunity to learn is unacceptable and disruptive and will not be tolerated in any instructional 

forum at UNT. Students engaging in unacceptable behavior will be directed to leave the session 

and the instructor may refer the student to the Dean of Students to consider whether the student's 

conduct violated the Code of Student Conduct. The University's expectations for student conduct 

apply to all instructional forums, including University and electronic classroom, labs, discussion 

groups, field trips, etc. Visit UNT’s Code of Student Conduct 

(https://deanofstudents.unt.edu/conduct) to learn more.  

Access to Information - Eagle Connect 

Students’ access point for business and academic services at UNT is located at: my.unt.edu. All 

official communication from the University will be delivered to a student’s Eagle Connect 

account. For more information, please visit the website that explains Eagle Connect and how to 

forward e-mail Eagle Connect (https://it.unt.edu/eagleconnect). 

Student Evaluation Administration Dates 

Student feedback is important and an essential part of participation in this course. The student 

evaluation of instruction is a requirement for all organized classes at UNT. The survey will be 

made available during weeks 13, 14 and 15 of the long semesters to provide students with an 

opportunity to evaluate how this course is taught. Students will receive an email from "UNT 

SPOT Course Evaluations via IASystem Notification" (no-reply@iasystem.org) with the survey 

link. Students should look for the email in their UNT email inbox. Simply click on the link and 

complete the survey. Once students complete the survey they will receive a confirmation email 

that the survey has been submitted. For additional information, please visit the SPOT website 

(http://spot.unt.edu/) or email spot@unt.edu. 

https://deanofstudents.unt.edu/conduct
https://my.unt.edu/
https://it.unt.edu/eagleconnect
file:///C:/Users/jdl0126/AppData/Local/Temp/OneNote/16.0/NT/0/no-reply@iasystem.org
http://spot.unt.edu/
file:///C:/Users/jdl0126/AppData/Local/Temp/OneNote/16.0/NT/0/spot@unt.edu


9 
 

Sexual Assault Prevention 

UNT is committed to providing a safe learning environment free of all forms of sexual 

misconduct, including sexual harassment sexual assault, domestic violence, dating violence, and 

stalking. Federal laws (Title IX and the Violence Against Women Act) and UNT policies 

prohibit discrimination on the basis of sex, and therefore prohibit sexual misconduct. If you or 

someone you know is experiencing sexual harassment, relationship violence, stalking, and/or 

sexual assault, there are campus resources available to provide support and assistance. UNT’s 

Survivor Advocates can assist a student who has been impacted by violence by filing protective 

orders, completing crime victim’s compensation applications, contacting professors for absences 

related to an assault, working with housing to facilitate a room change where appropriate, and 

connecting students to other resources available both on and off campus. The Survivor 

Advocates can be reached at SurvivorAdvocate@unt.edu or by calling the Dean of Students 

Office at 940-565- 2648. Additionally, alleged sexual misconduct can be non-confidentially 

reported to the Title IX Coordinator at oeo@unt.edu or at (940) 565 2759. 

Important Notice for F-1 Students taking Distance Education Courses  

Federal Regulation 

To read detailed Immigration and Customs Enforcement regulations for F-1 students taking 

online courses, please go to the Electronic Code of Federal Regulations website 

(http://www.ecfr.gov/). The specific portion concerning distance education courses is located at 

Title 8 CFR 214.2 Paragraph (f)(6)(i)(G). 

Academic Support & Student Services 

Student Support Services 

Mental Health 

UNT provides mental health resources to students to help ensure there are numerous outlets to 

turn to that wholeheartedly care for and are there for students in need, regardless of the nature of 

an issue or its severity. Listed below are several resources on campus that can support your 

academic success and mental well-being: 

 Student Health and Wellness Center (https://studentaffairs.unt.edu/student-health-and-wellness-

center) 

 Counseling and Testing Services (https://studentaffairs.unt.edu/counseling-and-testing-services) 

 UNT Care Team (https://studentaffairs.unt.edu/care) 

 UNT Psychiatric Services (https://studentaffairs.unt.edu/student-health-and-wellness-

center/services/psychiatry) 

 Individual Counseling (https://studentaffairs.unt.edu/counseling-and-testing-

services/services/individual-counseling) 

Chosen Names 

A chosen name is a name that a person goes by that may or may not match their legal name. If 

you have a chosen name that is different from your legal name and would like that to be used in 

class, please let the instructor know. Below is a list of resources for updating your chosen name 

at UNT. 

file:///C:/Users/jdl0126/AppData/Local/Temp/OneNote/16.0/NT/0/SurvivorAdvocate@unt.edu
file:///C:/Users/jdl0126/AppData/Local/Temp/OneNote/16.0/NT/0/oeo@unt.edu
http://www.ecfr.gov/
https://studentaffairs.unt.edu/student-health-and-wellness-center
https://studentaffairs.unt.edu/counseling-and-testing-services
https://studentaffairs.unt.edu/care
https://studentaffairs.unt.edu/student-health-and-wellness-center/services/psychiatry
https://studentaffairs.unt.edu/counseling-and-testing-services/services/individual-counseling
https://studentaffairs.unt.edu/counseling-and-testing-services/services/individual-counseling
https://studentaffairs.unt.edu/counseling-and-testing-services/services/individual-counseling
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 UNT Records 

 UNT ID Card 

 UNT Email Address 

 Legal Name 

*UNT euIDs cannot be changed at this time. The collaborating offices are working on a process 

to make this option accessible to UNT community members. 

Pronouns 

Pronouns (she/her, they/them, he/him, etc.) are a public way for people to address you, much like 

your name, and can be shared with a name when making an introduction, both virtually and in-

person. Just as we ask and don’t assume someone’s name, we should also ask and not assume 

someone’s pronouns.  

You can add your pronouns to your Canvas account so that they follow your name when posting 

to discussion boards, submitting assignments, etc. 

Below is a list of additional resources regarding pronouns and their usage: 

o What are pronouns and why are they important? 

o How do I use pronouns? 

o How do I share my pronouns? 

o How do I ask for another person’s pronouns? 

o How do I correct myself or others when the wrong pronoun is used? 

Additional Student Support Services 

 Registrar (https://registrar.unt.edu/registration) 

 Financial Aid (https://financialaid.unt.edu/) 

 Student Legal Services (https://studentaffairs.unt.edu/student-legal-services) 

 Career Center (https://studentaffairs.unt.edu/career-center) 

 Multicultural Center (https://edo.unt.edu/multicultural-center) 

 Counseling and Testing Services (https://studentaffairs.unt.edu/counseling-and-testing-

services) 

 Pride Alliance (https://edo.unt.edu/pridealliance) 

 UNT Food Pantry (https://deanofstudents.unt.edu/resources/food-pantry) 

Academic Support Services 

 Academic Resource Center (https://clear.unt.edu/canvas/student-resources) 

 Academic Success Center (https://success.unt.edu/asc) 

 UNT Libraries (https://library.unt.edu/) 

 Writing Lab (http://writingcenter.unt.edu/) 

 

 

 

https://registrar.unt.edu/transcripts-and-records/update-your-personal-information
https://sfs.unt.edu/idcards
https://sso.unt.edu/idp/profile/SAML2/Redirect/SSO;jsessionid=E4DCA43DF85E3B74B3E496CAB99D8FC6?execution=e1s1
https://studentaffairs.unt.edu/student-legal-services
https://community.canvaslms.com/docs/DOC-18406-42121184808
https://www.mypronouns.org/what-and-why
https://www.mypronouns.org/how
https://www.mypronouns.org/sharing
https://www.mypronouns.org/asking
https://www.mypronouns.org/mistakes
file:///C:/Users/jdl0126/AppData/Local/Temp/OneNote/16.0/NT/0/Registrar
https://financialaid.unt.edu/
https://studentaffairs.unt.edu/student-legal-services
https://studentaffairs.unt.edu/career-center
https://edo.unt.edu/multicultural-center
https://studentaffairs.unt.edu/counseling-and-testing-services
https://edo.unt.edu/pridealliance
https://deanofstudents.unt.edu/resources/food-pantry
https://clear.unt.edu/canvas/student-resources
https://success.unt.edu/asc
https://library.unt.edu/
http://writingcenter.unt.edu/
http://writingcenter.unt.edu/

