	PH 322
	Modern Physics
	  Winter 2012


	Professor:
	Dr. David W. Donovan

	Office:

	2513 West Science

	Phone:
	227-2453

	Email:

	ddonovan@nmu.edu

	WWW:
	http://physics.nmu.edu/~ddonovan/

	Office Hours:
	M

W

11:00 – 11:50 AM
M

W

3:00 –  4:50  PM

R

  2:00 –   3:50 PM



	
	Other times by Appointment


	Text:
	Modern Physics by Serway, Moses, and Moyer (3rd edition)

	Text Website:
	http://www.brookscole.com/cgi-wadsworth/course_products_wp.pl?fid=M20b& flag=student&product_isbn_issn=9780534493394&discipline_number=13 




Electronic versions of this document have working hyperlinks!

Course Objective: 
To introduce students to the topics of Physics that were developed primarily after 1900.  Students will learn about how Classical Physics ideas must be modified in two particular regimes, the effects of having velocities approach the speed of light (Special Relativity) and the effects of having object sizes approach the size of atoms (Quantum Theory).  Students will learn about how to view events in different relativistic frames of reference and what effects result from not being in the same frame of reference as the event is.  The tools necessary for Quantum Mechanics will be developed starting with “Old Quantum Theory” and working towards a Schrodinger Model.  One electron atoms in particular will be well studied and then as time permits, applications involving multi-electron atoms and molecules will be examined.  Possible nuclear models and condensed matter topics may also be explored.
	Grade Breakdown:
	Homework problems
	20%

	Fridays
	Quizzes (Lowest 1 Dropped)
	10%

	Thursdays
	Labs
	20%

	
	Exams    2 @ 15% each
	30%

	Thursday May 3, 2012  10 -11:50 AM
	Final Exam (Comprehensive)
	20%


NOTE: You must receive a passing grade in each part (Lecture and Lab) separately in order to pass the course as a whole.  If you fail either part, regardless of your grade in the other part you will fail the course!!

In the event that the University cancels classes on the day of a quiz or exam, be prepared to take the quiz or exam at the next available class period.  Any homework or other assignment due to be turned in on the canceled day, should be turned in at the next time the class is held.

THERE IS NO EXTRA CREDIT!!  Doing poorly for a portion of the semester will not be corrected by any extra projects.  Please do not assume you can replace poor work under any circumstances with any “additional assignments”!!

Because of the amount of work done in this class, falling behind will cause a severe hardship to a student. Catching up is extremely difficult.  In order to prevent this from occurring, homework and labs must be turned in on time.  Any assignment not turned in on time may incur a 10% per day late penalty.  Moreover, no work will be accepted more than one week late.   Note: Exams are not included in this policy (see above).   If you have a specific problem that requires your work to be turned in late, you should discuss the situation with the instructor.

A good working knowledge of differential and integral calculus is assumed for all participants in the course. Additional math techniques will be taught to the students as needed.  Please feel free to ask for additional help if this additional math is causing problems.  This is not a math course.  The aim is to learn about physics; however physics is a mathematical subject.  When having difficulty with material, try to decide if it is the physics or the mathematics that you are having difficulty with.

We will be covering about 12 chapters in the textbook (chapters 1- 9, 13, 14, and 12). This means approximately one chapter a week.  It highly recommended that you read ahead of the instructor so that you can ask questions as the material is being reviewed in class.  Occasionally sections of a chapter will not be covered.  There are sections of the book that are too advanced for this class.  Do not spend hours on a section unless the instructor has gone over it in class.

There will be three exams; two exams during the semester and a comprehensive final exam in this class.  The semester exams are going to be taken during a lab period.  The tentative schedule is at the end of the syllabus.  The Professor reserves the right to modify this schedule as necessary.  Normally Fridays will have quizzes except the weeks when we have an exam during lab on Thursday.  The quiz content will usually be the material covered since the previous quiz.  One quiz will be dropped from your grade.  However there are generally no make‑up quizzes.  Students who have legitimate reasons for missing quizzes must see the professor before the missed quiz to discuss the situation.  For a quiz, one 3 inch by 5 inch index card of notes will be permitted.  For an exam, one standard size (8 ( inch by 11 inch) sheet of paper of notes will be allowed. For the final, two standard size sheets of paper will be permitted.  

Students will need a scientific calculator for this class (not a notebook computer, a graphing calculator is allowed but certainly not required).  Laptop computers and all other electronic devices (other than calculators) such as pagers and cell phones, IPods, etc. are not allowed to be used at all during quizzes and exams!!  Also sharing of calculators between students during exams and quizzes will not usually be allowed.  Bring a working, charged calculator.  All problems which require answers must be have a value not an equation.  Moreover, all numerical answers (unless they are pure numbers), must have an appropriate set of units.  No units when needed, No Credit for the problem!!!
Homework will be assigned periodically.  It will be collected and graded.  It will be due at 6:00 PM the day of the date announced.  All homework problems are to have the problem written out in full (including any diagrams) at the top of the page.  You may not leave out words or abbreviate any words from the book.  Failure to do this will result in a loss of points.

You are to use only one side of a sheet of paper while solving the problem.  Start each problem on a NEW sheet of paper.  All homework is to be done on standard size paper.  Homework should be assembled with care to ensure that all pages are in correct order.  Problems should proceed in an increasing numerical order with any Extra problems assigned from outside the text book being placed after the assigned textbook problems.  

In the case of thick packets of paper, a large paperclip may be preferable to a staple.  Please do not fasten homework in a manner which makes it difficult for the solutions to be read.  Homework, as well as exams and labs, should be free of debris: coffee stains, food particles, eraser pieces, ragged edges, etc.  Please make the pages as neat as possible.  

Papers which the professor cannot read for any reason (legibility, size of your writing, contrast between writing and paper, etc.) are just wrong, and all points will be lost.  Homework is YOUR opportunity to show the professor that you understand the material and can produce a proper solution.  The numerical answer is not the final criteria.  All problems which require numerical answers must be have a value not an equation.  Moreover, all numerical answers (unless they are pure numbers), must have an appropriate set of units.  No units when needed, No Credit for the problem!!!
Please be aware the professor knows many of the problems in the textbook provide an answer.  You may not just write down the answer even if you claim you can do the problem by inspection.  You are to provide some reasonable and correct justification for all problem solutions.  Solutions are just that, solutions.  They require occasionally words to explain why the equations being used are the right ones, etc.  Do not just provide a string of equations and algebra and produce a final answer.  Show a thought process!  Finally, occasionally the book provided answer is not the answer the professor believes is correct.  The professor’s answer is the correct one by definition. 

These are not suggestions!  They are requirements.  Homework not done by these specifications is subject to loss of points including all points at the professor’s discretion.  Failure to use these specifications on subsequent homework assignments will see an increase in points deducted.  

You are encouraged to work with others in the class on the homework.  However, write-ups of the problem solutions should not be “Xerox” copies of other students’ solutions.  You are encouraged to see the professor for help as well.  Recall the “15 minute” rule.  The professor is willing to discuss homework answers prior to homework submission; though he is not willing to verify answers for exams prior to submission.  

MATLAB RULE:  All homework problems and Lab Exercises which ask for sketches or plots and all labs which ask for plots are to be done in MATLAB only.  NO HAND DRAWN PLOTS EVER!!!  No use of Excel!   All such MATLAB plots are to have your name, date, proper axis labels, especially including appropriate units, and the scales should be such that as much as possible a single page is filled by the plot.  All MATLAB work must include the m-file which created the plot or solved the problem.  The m-file should have cleaned up text from the command window showing the answers in a comment section at the end of the m-file.  By cleaned up it is meant that extra spaces, duplicate results, error messages, etc. should have been removed.  Your professor will explain this to you.

Proper axis labels would include either {Force, F, (N)} or {Ln(Force), ln(F), (ln(N))}
Proper titles would include a description for the plot, and your name and the date on a second line.  For example:
Plot of Power Dissipated vs. Load Resistance




D. W. Donovan – Jan 7, 2011
Labs will be graded upon filling out a worksheet and performing the required analysis.  Normally, there will not be any formal lab report write ups; however, there may be one or more labs that the instructor will ask to have written up formally.  The lab materials are typically due at the start of the next lab period unless the professor has indicated that more than one week will be devoted to the lab exercise.  Labs will be done with partners, who will all be present in the lab room until the either the work has been completed or the lab time is over.  Please refrain from coming to lab late.  Some of the experiments have the potential to destroy lab equipment.  Please do not apply power to a project until you have fully checked it over.  Do not wire a project with power being on.  Be careful with Electricity, even the small doses we use can cause problems!!!

Attendance at all labs is mandatory.  Make ups for labs will only be provided for at the discretion of the professor.  This will occur only for reasonable excuses.  Desire to go home for the weekend or to go hunting are not considered reasonable excuses.  Informing the professor BEFORE an absence is more likely to result in a make-up than informing the professor after the absence.

There will be questions that pertain to material only covered in laboratory on most quizzes and exams.  Anything covered in Lab is fair game!!!

Please wear shoes that completely cover your feet in lab.  Open toed shoes and sandals will not be permitted.  If you wear such shoes, you will be asked to leave lab to change.  This is a safety issue and this will not be ignored!  Bare feet and/or just socks are not allowed in the lab!!
Food of any kind (including snack food) is not allowed in the lab or classroom.  Please do not bring it in.  Drinks will be permitted as long as care is taken not to have spills occur.  If excessive spillage occurs, drinks may be restricted as well.

The professor will make every effort to respond to all email (ddonovan@nmu.edu ) questions received by 5 PM Monday through Friday, with a response by 10 PM Monday through Friday.  Students are expected to regularly check their NMU issued email accounts for any messages the professor may send out to the class as a whole or to an individual in the class.  Moreover, when students ask the professor a question requiring an answer, it is expected for students to check their email in an equally timely fashion and to confirm the receipt of the answer, and if necessary provide any answers to questions the professor may have posed about the situation.  The professor reserves the right to cancel any deals proposed in email correspondence if the student fails to confirm the deal with a final email.

Homework, and exam solutions, and other material will be posted on the World Wide Web at my webpage which is located at: http://physics.nmu.edu/~ddonovan/   Click on the My Courses to get to materials pertaining to class work.  The professor will also make every effort to have all handouts available on his web site for download if you should lose your copy.   
Please Note: I do not use Moodle or NMU EduCat!
Students in this class are expected to conform to a code of academic honesty.  While it is encouraged for students to work together, there are situations where work is expected to be the student’s whose name appears on the work.  Exams are obvious examples of where cheating will not be tolerated.  Identical homework solutions are another example of cheating.  Using the same code and documentation (even if you change your name and modify some words), is also considered cheating. For example, using the same MATLAB m-files (unless given permission by the instructor) in lab or for homework to produce two copies of plots or problem solutions (even if you change your name), is also considered cheating.  Each student is expected to learn how to create their own files.   In lab work, it will often be the case that both partners will have identical work.  However, both partners are to turn in lab sheets, and both partners are expected to participate equally in completing the lab tasks.  It is not acceptable for one partner to do all the work, while the other merely watches and writes.  Both partners are expected to understand the lab exercises.   If you have questions on what is considered appropriate, ask your professor.

Please be sure any cell phones or pagers or other devices do not produce sounds during lectures.

Please do not engage in conversations at all during lectures and at times when the professor is lecturing during a lab exercise.  At times when the professor is not lecturing during a lab exercise, you may have conversations provided they are not offensive or distracting to other members of the class.
Computer Usage Policies:

      (
UNLESS PERMISSION is GRANTED, All Laptops and other Electronic 
Communication/Entertainment devices are to be off and remain unused during class 
times.


If Permission is granted then:
· Computers (both room based and laptops) are to be utilized for course work and activities related to course work.  

· Writing computer code whether for this class or another CS class while the professor is lecturing is not appropriate.  

· Do not use computers for entertainment or communications during class meetings.

· Do not display material on screen which may be distracting or offensive to other members of the class (including the professor).

· Keep a backup of all your files.  The university is not liable for any data lost due to equipment failures, damaged disks, or misuse of computer programs.

· Do not utilize software in violation of licensing agreements.  Do not copy software, information, data or other work in violation of applicable copyrights.  Be aware of current copyright laws regarding software, music, movies, and other digital information.  Copyright information may be accessed through the NMU Library website at: http://www.nmu.edu/olsonlibrary/copyright.htm
· You may not copy, install or use any service, information, data, image, recording, or other work in violation of applicable copyrights or license agreements.  You may not possess any software or resource whose purpose is to effect one of the afore mentioned violations.

· You must take full responsibility for what you publish, transmit, or possess.

· You may not steal, forge, cheat with; snoop on; tamper with; misuse, damage, harass with; hoard or monopolize; interfere with; violate the confidentiality of; or destroy any information, resource, equipment or software.  This includes using your personal computer for these activities against other users or against their information resources.

DISABILITY SERVICES
If you have a need for disability-related accommodations or services, please inform the Coordinator of Disability Services in the Dean of Students Office at 2001 C. B. Hedgcock Building (227-1700). Reasonable and effective accommodations and services will be provided to students if requests are made in a timely manner, with appropriate documentation, in accordance with federal, state, and University guidelines.
Non-Discrimination Policy
Northern Michigan University does not unlawfully discriminate on the basis of race, color, religion, sex, national origin, age, height, weight, marital status, familial status, handicap/disability, sexual orientation or veteran status in employment or the provision of services, and provides, upon request, reasonable accommodation including auxiliary aids and services necessary to afford individuals with disabilities an equal opportunity to participate in all programs and activities.  Persons having civil rights inquiries may contact the Equal Opportunity office located in room 158 of the Services Building at 136 Sugarloaf Avenue. (227-2420). 

	Tentative Course Schedule

	Jan 16 - 20
Introduction, State of Physics ~1900, Relativistic Kinematics (Ch 1)
Jan 19
Lab: 
No Scheduled Lab, however, Lab time might be used for additional lectures 

Jan 20
Quiz #1
Jan 22
Andre Ampere (1775)
Jan 23 – 27
Relativistic Kinematics (Ch 1)
Jan 23

Hideki Yukawa (1907)

Jan 26
Lab#1:

Introduction to using MATLAB
Jan 27
Quiz #2
Jan 30 – Feb 3
Relativistic Dynamics (Ch 2)
Feb 2
Lab#2:

Michelson-Morley Experiment
Feb 3
Quiz #3
Feb  6 -  10
Particle Properties of Waves (Ch 3)
Feb 8

Daniel Bernoulli (1700)

Feb 9
Lab#3: 
Calibration of Prism Spectrometer
Feb 10
Quiz #4
Feb 13 – 17
Particle Properties of Waves (Ch 3), Wave Properties of Particles (Ch 5)
Feb 16
Exam #1
Feb 17

Otto Stern (1888)

Feb 20 – 24
Wave Properties of Particles (Ch 5), Early Atomic Theory (Ch 4)
Feb 23
Lab#4: 
Identification of Elemental Spectra using a Prism Spectrometer
Feb 24
Quiz #5
Feb 27 – Mar 2
Early Atomic Theory (Ch 4), Quantum Mechanics in 1 dimension (Ch 6)
Mar 1
Lab#5: 
Rotating Labs
Mar 2
Quiz #6
Mar  5 -  9
Spring Break  -  No Classes
Mar 12 – 16
Quantum Mechanics in 1 dimension (Ch 6), Quantum Tunneling (Ch 7)
Mar 14
Albert Einstein (1879)
Mar 15
Lab#6:

Rotating Labs
Mar 16
Quiz #7

Mar 19 – 23
Quantum Tunneling (Ch 7), Quantum Mechanics in 3 dimensions (Ch 8)
Mar 21
Jean Fourier (1768)
Mar 22
Robert Milikan (1868)
Mar 22
Lab#7: 
Rotating Labs
Mar 23

Quiz #8

Mar 26 – 30
Quantum Mechanics of Hydrogen Atom (Ch 8), Multi-electron Atoms (Ch 9)
Mar 27
Wilhelm Rontgen (1845)
Mar 29

Exam #2
Mar 30

Last Day to withdraw from Semester Classes with a W - See your Instructors!!
Apr 2
- 6
Multi-electron Atoms (Ch 9), Nuclear Structure (Ch 13)
Apr 5
Lab#8: 
Rotating Labs
Apr 6

Quiz #9

Apr 9 – 13
Nuclear Structure (Ch 13), Nuclear Reactions (Ch 14)
Apr 12
Lab#9: 
Rotating Labs
Apr 13
Quiz #10

Apr 16 -20
Nuclear Reactions (Ch 14), Solid State Physics (Ch 12)
Apr 19
Lab#10: 
Rotating Labs
Apr 20
Quiz #11

Apr 22
J. Robert Oppenheimer (1904)
Apr 23 -27
Solid State Physics (Ch 12)
Apr 23
Max Planck (1858)
Apr 24
Lab: 
No Scheduled Lab, however, Lab time might be used for additional lectures
Apr  27

Quiz #12

Apr 30
Carl Gauss (1777)
Thursday  
May 3, 2012    10:00 ‑ 11:50 AM  Final Exam
May 11
Richard Feynman (1918)
May 15
Pierre Curie (1859)
Rotating Labs are:

Photoelectric Effect
Frank-Hertz experiment
e/m of an electron
Millikan Oil drop experiment
High Temperature Superconductors
Speed of Light in a fiber optic



	Homework Assignments 

	All numbers refer to problems not Questions!

“E” problems are extra problems not found in the textbook. 


	3.E.3
Integrate: 
[image: image17.png]R = () (%) |(%) =i





to obtain:
[image: image19.png]



Use the definite integral: 
[image: image21.png]+oo xddx





to obtain the Stefan-Boltzmann constant 
[image: image23.png]



	
	Chapter 5 

(19 total)

	1, 3, 4, 8, 10,      11, 14, 15, 17, 19,      21, 23, 24, 25, 28,      31, 33, 35
5.E.1   Certain surface waves in a fluid travel with a phase velocity of

 [image: image25.png]


    where b is a constant.  

Find the group velocity of a packet of surface waves, in terms of the phase velocity. 

	Chapter 4 

(23 total)

	2, 4, 5, 6, 8,      11, 13, 15, 18, 19,      21, 22, 24, 28, 29,      33, 35, 36, 38, 44

Note: In problem 2, one is supposed to know that if Copper is in the CuS04 solution then it is in its valence 2 form.

4.E.1 How much kinetic energy must an alpha particle have before its distance of closest approach to a gold nucleus is equal to the nuclear radius (7.0 x 10-15 m)?

4.E.2 Show that the speed of the electron in the nth Bohr orbit of Hydrogen is

[image: image27.png]


 , where α is the fine structure constant.  [image: image29.png]Jameq
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What would be the speed in a hydrogen-like atom with a nuclear charge of Ze?  

4.E.3
A hypothetical atom has only two excited states at 4.0 and 7.0 eV and has a ground state ionization energy of 9.0 eV.  If we used a vapor of such atoms for the Franck-Hertz experiment, for what voltages would we expect to see decreases in current?  List all voltages up to 20.0 V.

	Chapter 6 

(17 total)

	2, 3, 6, 8, 9,      10, 11, 15, 19, 20,      23, 24, 25, 29, 32,      35

6.E.1 
A particle is trapped in an infinite one-dimensional well of width L.  If the particle is in its ground state, evaluate the probability to find the particle:


(a) 
between x = 0 and x = L/3;


(b) 
between x = L/3 and x = 2L/3;


(c)
between x = 2L/3 and x = L.

In Problems where they ask for sketches (such as problem 11), use MATLAB to make the sketch and of course provide the m-file as well as the plot.


	Chapter 7 

(7 total)

	1, 2, 3, 4, 16,      17, 18

No E problems! 


	Chapter 8 

(14 total)

	1, 3, 5, 7, 9,      10, 11, 13, 15, 17,      18, 21, 24

8.E.1 
Find for an electron in the 1s state of Hydrogen:


(a) the most probably radial position and


(b) the expected or average radial position.



	


