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Sierra College, Rocklin

Department of Physics

Syllabus for Physics 4C, Principles of Physics: Thermal Physics, Waves, Sound, Light, and Modern Physics  

Instructor:

Dr. Dominic Calabrese (Room S107A)

Contact Info:

By phone at 789-2960 or by email at dcalabrese@sierracollege.edu 

Class Time:

Lecture MW 9:30-10:50 AM; Lab T 8:15-9:20AM & Th. 8:15-9:20AM

Office Hours: 

TBA

Web Site:

http://physics.sierracollege.edu/people.html



Please check the website at least once or twice a week
Description:
Physics 4C is the third in a sequence of three introductory general physics courses for physics and engineering majors. This course focuses on the principles of thermal physics, waves, sound, light and modern physics. The prerequisite for this course is Physics 4A.

Required and Optional Materials:
Text: 
University Physics (required), ISBN-13: 9780805321876 by Young and Freedman, 12th ed., Addison Wesley (2007).

Physics for Engineering and Science; Schaum’s Outline Series, ISBN: 0070602166/ 9780070084988, (Optional), by Browne, (1999). Available at Border’s Bookstore.

Modern Physics: Schaum’s Outline Series, ISBN:0070248303 / 9780070248304, (Optional), by Gautreau, (1999). Available at Border’s Bookstore. 

The Physics Problem Solver, ISBN: 0878915079, (Optional) The Staff of Research & Education Association (REA) and Joseph Molitoris, REA (2002).
Student Solutions Manual Volumes 1 and, 2 &3, ISBN-13: 97803215006320 & 9780321500380 (Optional), by Young, Ford, and Freedman (2004).

Understanding Thermodynamics,  ISBN: 0-486-63277-6 by Van Ness, Dover, (1969).
Reference Textbooks:

There is an excellent selection of calculus-based introductory physics textbooks in the Tutoring Center (S-105).

Course Requirements:

1. Homework, Quizzes, and Worksheets: Homework will be assigned for each chapter that is covered in the course. Each homework assignment will be equally weighted. The lowest homework grade will be dropped. Homework will constitute 15% of the course grade.  

All homework assignments will be completed on a web-based package called Mastering Physics. Students will not turn anything in on paper. The program grades each homework assignment at the click of a button. Homework problems were chosen so that the student can see how general principles could be applied to a variety of situations. They are intended to provide the student with a means of self-testing and exam preparation.  Students should also try to solve as many textbook problems as possible to prepare for exams. 

Quizzes (announced or unannounced) will be administered during the lecture or lab meetings. Quizzes will carry the same weight as a homework assignment. No makeup quizzes are allowed. Worksheets will be assigned occasionally to help clarify lecture material. Worksheets will carry half the weight of a homework assignment. The lowest grade on a quiz or worksheet will be dropped.

2. Labs: An important part of any Physics course is the laboratory. During the semester, each student will perform laboratory experiments that integrate abstract ideas presented in class with concrete examples of physical phenomena. The lab is intended to help the student to better understand course material while learning practical laboratory techniques. The lab portion (lab reports & quizzes) of this course will count as 20% of course grade. Additional details about the laboratory portion of the course are in later section of this handout. A minimum laboratory grade of 50% is required in order to pass the course. 

3. Exams: Four equally-weighted exams will be administered during regular class time. The exams provide the student an opportunity to show the instructor his/her overall comprehension of course material. Exams will mainly consist of problems. However, students must also be prepared to answer a few conceptual questions. No cheat sheets are allowed. The exams will constitute 48% of the course grade. The lowest exam grade will be dropped. The exams dates are SET and are as follows: February 13, March 10, April 14, and May 5. No make up exams will be allowed, since the lowest exam grade is dropped. The student that misses a second exam should consider dropping the course.

5. Final: The Final Exam will be the students' opportunity to show the instructor what he/she has learned during the entire semester. It is a comprehensive exam. The Final Exam will count as 17% of the course grade. The Final exam will be administered on the LAST Wednesday of the semester. The instructor will only excuse absences that are deemed acceptable by Sierra College. On those occasions where the student has an excusable absence, an oral make-up exam will be administered on a date that is appropriate to both the student and the instructor. Otherwise, no make-up exam will be given. The make-up exam will usually consists of problems that are different (and sometimes harder) from those that were administered to the rest of the class.

6.
Class Participation: The goal in each lecture is to have a lively discussion of physics concepts. Students are always encouraged to ask questions relevant to the lecture. Class participation involves (1) attendance and (2) participation in dialogue relevant to the lecture. A portion of the homework grade (not more than 33 percent) will be for class participation. At the beginning of each lecture, a copy of the official roll sheet will be passed around for each student to initial. Remember students not attending lecture can’t participate. The instructor is legally entitled to drop students without notice for excessive absences.
Grading:
The conversion of numerical grades to letter grades can be established only approximately in advance. The instructor believes that exams should challenge the "A" student. A good approximation for this course is the following:

88%-100%=A
75%-87%=B
60%-74%=C
59%-49%=D
<49%=F

Students are not entitled a particular letter grade unless he/she has earned it.

In solving exam problems, your method of approach or reasoning is as important as your ability to get the correct answer. Always show your work. Partial credit will be given for responses that fall short of perfection.

Each student's course grade will be calculated by the following formula: [1.5(H.G.)+2.0(L.G.)+1.7(F.E.G.)+4.8E.G.)]/10, where H.G. is the homework grade percentage; L.G., the lab grade percentage; F.E.G., the final exam grade percentage; and E.G., exam grade percentage of all three exams. 

A student cannot get an "A" in the class if his/her homework grade percentage is less than 75% or if his/her laboratory grade percentage is less than 75%.

A student may not get a "B" in the class if his/her laboratory grade percentage is less than 60%.

Students with a laboratory grade percentage less than 50% automatically FAIL the course.

Reading Assignments and Tentative Lecture Schedule

	
	MONDAY
	WEDNESDAY

	Jan 14-17
	Temperature, Thermal Expansion & Calorimetry

Read 17.1-17.6
	Calorimetry & Heat Transfer Processes

Read 17.6-17.7

	Jan 21-24
	HOLIDAY
	Thermal Properties of Matter

Read 18.1-18.6

	Jan 28-31
	1st Law of Thermodynamics

Read 19.1-19.5
	1st Law of Thermodynamics

Read 19.6-19.8

	Feb 4-7
	2nd Law of Thermodynamics

Read 20.1-20.5
	2nd Law of Thermodynamics & Entropy

Read 20.5-20.8

	Feb 11-14
	Oscillations
Read 13.1-13.5
	EXAM 1

	Feb 18-21
	HOLIDAY
	Oscillations 

Read 13.6-13.8

	Feb 25-28 
	Mechanical Waves

Read 15.1-15.5
	Mechanical Waves

Read 15.5-15.8

	Mar 3-6
	Properties of Sound           
Read 13.7-13.11
	Properties of Sound           
Read 13.7-13.11

	Mar 10-13
	EXAM 2
	The Nature of Light 

Read 33.1-33.4

	Mar 17-20
	SPRING BREAK
	SPRING BREAK

	Mar 24-28
	The Nature of Light

Read 33.4-33.7
	Geometric Optics

Read 34.1-34.2

	Mar 31-Apr 3
	Geometric Optics

Read 34.3-34.4
	Interference 

Read 35.1-35.5

	Apr 7-10
	Diffraction

Read 36.1-36.7
	Photons, Electrons, & Atoms

Read 38.1-38.4

	Apr 14-17
	EXAM 3
	Photons, Electrons, & Atoms

Read 38.5, 38.7-38.8

	Apr 21-24
	Wave Nature of Particles

Read 39.1-39.3
	Wave Nature of Particles

Read 39.4-39.5, 38.9

	Apr 28-May 1
	Quantum Mechanics

Read 40.1-40.3
	Quantum Mechanics

Read 40.4-40.5

	May 5-8
	EXAM 4
	FINAL EXAM


       The instructor reserves the right to make modifications to this list. 
Tentative Laboratory Schedule:

Week



Scheduled Activity 
Jan 14-17


Absolute Zero & Thermal Expansion (due in two weeks)

Jan 21-24


Absolute Zero & Thermal Expansion (due the following week)

Jan 28-31


Heat Transfer (due in two weeks)

Feb 4-7



Heat Transfer (due the following week)

Feb 11-14


Coefficient of Performance (due the following week) 
Feb 18-21


Oscillatory Motion (due in two weeks)

Feb 25-28


Oscillatory Motion (due the following week)

Mar 3-6



The Physical Pendulum (due the following week)

Mar 10-13


Properties of Sound (due in two weeks)

Mar 24-28


Properties of Sound (due the following week)

Mar 31-Apr 3


Optical Instruments Lecture; Mirrors, Lenses & Ray Tracing (two weeks)

Apr 7-10


Mirrors, Lenses & Ray Tracing (due the following week)

Apr 14-17


Diffraction (due the following week)

Apr 21-24


Polarization and Color (due the following week)
Apr 28-May 1


Final Exam Review (due the following week)

May 5-8



No Lab; Preparation for Final Exam
CLASSROOM EMERGENCY PROCEDURES – ROCKLIN CAMPUS

Faculty members are responsible for the safety and well-being of students during scheduled instructional activities.  It is expected that each semester, faculty will notify their students of Sierra College emergency procedures both verbally and in the course syllabus.  

If an emergency occurs in the immediate area, faculty should to contact Police Services at Extension 1111 from any on-campus phone or emergency phone or 624-3333 (and press 1 - 1111) from an outside line.

In the event of a campus emergency, lines of authority may change.  Faculty will be expected to follow the direction of those who have been placed in charge of specific functions relating to the emergency.  Faculty will be contacted as appropriate regarding the situation and given instructions on further actions needed.  

IMPORTANCE OF ATTENDANCE DOCUMENTATION

In the event of an emergency, it is vital to be able to account for the whereabouts of all students, faculty, and staff.  Faculty who take attendance, should keep rosters with them and turn them over to the appropriate authority upon demand.  Faculty who do not regularly take attendance, should work with students to develop a buddy system or some other method of accounting for all of the students in the section.    

FIRST CLASS MEETING

1)  Review emergency exits for the room and building.

2)
 Review location of nearest emergency phone.

3)  Identify building evacuation gathering point(s).

4) Notify students that if more than one building is being evacuated the primary gathering point is the theatre, with the gym as the backup location if the theatre is not available.  

5) Develop a “buddy” system or other method for attendance accounting. 

6) Review the actions to be taken in the event of an evacuation.

7) Review the actions to be taken in the event of a lockdown or shelter in place.

8) Notify students that backpacks and other personal belongings are to be kept with them at all times.  Backpacks left unattended pose a risk and may be confiscated or destroyed.

IN THE EVENT OF AN EVACUATION ALARM OR COMMAND:

1) Instruct students to gather personal belongings.

2) Proceed with class to the established gathering point.

3) Report to the emergency staff assigned to supervise the gathering point.

4) Wait with class at the gathering point until given further instructions by the appropriate emergency personnel.

IN THE EVENT OF A COMMAND TO LOCK DOWN:

1) Close all doors and lock, if possible.

2) Close all blinds and drapes.

3) Turn off any unnecessary equipment.

4) Keep everyone away from all windows.

5) Instruct students to remain as quiet as possible.

6) Do not allow anyone to leave until notified by emergency personnel.

7) Ask students to turn cell phones off to free up frequencies for emergency personnel.

IN THE EVENT OF A COMMAND TO CREATE SHELTER IN PLACE:

Follow all steps identified for a lock down.  Additionally, ensure that all ventilation is either closed or shut down.

Physics Computers: First-time Log In

The Physics Laboratory (S-107) and the Physics Tutor Center (S-105) combined have nearly thirty computers. They are all connected to a network under the Physics Domain.

When you log in for the first time to the network you should provide a Username and a Password. The Username will be your first initial of your first name followed by your last name, and the Password will be the last four digits of your Student ID number. You can keep the original password or change it to a new one after your first log in. 

Since everyone’s user profile resides on the Physics Server, each student has a unique profile (your desktop settings, your program configurations…etc.) regardless of which computer is used. You can change your profile anytime. Here are some tipe that might be helpful when you use the computer in our department. Please see your instructor, a Physics Tutor, or Mrs. Shang if you need assistance.

1. Microsoft Word:

a. Enable “macro”
When you open Microsoft Word at first time, there will be a “Security Warning” window. Check the box “Always trust Macros from this source” and click “Enable macros” button. If you accidentally clicked “Disable macros” button, close the program and reopen it again. 

b. Add “superscript, x2”, and “subscript, x2” to the Tool Bar for your convenience
Click “>>” (More Buttons) on the right end of Too Bar. Choose “Add or Remove Buttons”, and select “Formatting” ( “x2, Superscript” and “x2, Subscript”.

2. Network printers:

Whichever computer you log onto, your computer will automatically be connected to our network printers. It is advised that a closer printer is selected. The printers are: 

“HPLaserJ8000_S105_Students” is located in room S-105 (Physics Tutor Center), 

and 

“HPLaserJ2430_S107_Students” is located in room S-105 (Physics Laboratory). 

3. Save your files into “Your Folder”:

Your personal folder resides on the Physics Server, which is mapped onto your desktop. No matter which computer you log onto, your folder (mapped drive) is always linked there. Even at home you can access it through our FTP site:

ftp://phyiscs.sierracollege.edu/student folder/, 

Log on using your same username and password and save your files here. 

4. DataStudio
The first time you open the DataStudio program, you should click “yes” when it asks you if you want the program to load the best features for you.
5. Physics Software

You may want to install Physics software on your home computer. We have site licenses for software, but they are only for students enrolled in our courses. There are two ways you can get the software:

From school: bring your flash drive, copy the software from the “Physics software” map-drive on your desktop.
From home: download the software from ftp://phyiscs.sierracollege.edu/student folder/. The software is in the “Physics Software” folder.

6. Miscellaneous:

· Screen Saver
Right-click anywhere on the desktop, choose “Properties”, click “Screen Saver”, pick a screen you like, set waiting time to 10 minutes, and click “OK”.
· Change your desktop to “classic window”(if you prefer)
Right click anywhere on the Task Bar (bottom of the desktop), and choose “Properties”, click “Start Menu” button, and select “Classic Start menu”, and click “OK”.
· Save your files periodically and don’t forget to logoff
Since the computer sometimes malfunctions, we highly recommend that you save your work often, say, every 5 minutes. Be sure to log off the computer when you leave so that others can’t mess up your settings or access your files.
Physics 4C Lab Guidelines

Introduction

The laboratory serves two purposes. First, it is used to integrate abstract physical concepts discussed in class with it applications in the real world. This is an important way to help students to better understand concepts such as Newton’s Second Law, conservation of energy and momentum, and Faraday’s law. Moreover, it gives the student a well-rounded understanding of physics.

The second purpose of the laboratory is to introduce the student to scientific investigation. As a result, scientific investigations provides the student an opportunity to handle laboratory equipment, and helps her or him develop an appreciation for the care, tedium, and persistence required to make precise and accurate measurements of physical quantities in the real world. Scientific investigations also help each student develop or improve analytical and critical thinking skills.  I do hope the analytical and critical thinking skills gained in the course will become an asset in your future endeavors.

Rules of Conduct:

For your safety, the safety of others and for common courtesy there are several rules you must adhere to when working in the lab. They are:

1. Keep noise level low.

2. No open food or drink is allowed in the lab or lab discussions.

3. Use equipment in a safe and careful manner. Always be informed of any danger before beginning. If in doubt, “ask” before proceeding. Please leave equipment in good order.

4. Inform your instructor immediately if you have any problems with procedure or equipment.

5. Computers are to be used for assigned physics projects only.

6. Reports (complete and stapled) are due at the beginning of discussion section on due date, even if you cannot attend that session. You can always turn it in before the due date, in my office, by email, or by fax.

7. The sizes of the lab groups are to be determined by the instructor. “Observing” other lab groups is in general not allowed.

8. You must attend your assigned discussion section. Any changes must be pre-approved by your instructor.

9. Lab reports must reflect your individual efforts. Any evidence to the contrary could result in the loss of credit for all reports.

10. Do not touch any equipment that is not directly related to your equipment. Unauthorized experiments are strictly forbidden.

11. Analyze your data as soon as possible to allow time to repeat data collection if unsatisfactory results are obtained.

12. See course syllabus for attendance rules.

Lab Quizzes

Pre-lab and post-lab quizzes will be administered as the need arises. The pre-lab and post-lab quizzes are worth 10 points.
Lab Reports

All lab reports are due at the beginning of class on the due date!!!!!

Each lab report will be worth 20 points. There will be an automatic 5 point deduction if the lab is turned in by 5:00 PM on the due date and a 10 point deduction thereafter (no exceptions). 

Each report up is self-contained. For the most part, you will be filling in the blanks or data tables, answering pertinent questions, and in some cases writing a summary of your experimental results in the lab handout. You are free to change the format of the report as long as you include an introductory paragraph and other pertinent materials (data, tables, graphs, calculations, answers to questions, and sometimes a summary). Lab reports can be handwritten (please write legibly), typed on a word processor or the computer based laboratory software. Do not turn in a report that is partly typed and partly handwritten (three points will be automatically deducted). Do not change format in the middle of your report (three points will be automatically deducted).

Handwritten reports must be typed or neatly written in blue or black ink. The maximum point total for a typed report is 20 points, while the maximum point total for a handwritten report is 16. Do not make any unnecessary marks or scratch outs on your reports. If required use Whiteout™.  Ten points will be deducted for any report written in pencil. Five points will be deducted if any part of the report is written in pencil.

You must treat your report as if you were to giving it to your supervisor at work. Remember your supervisor will only accept a report that looks professional. Please do not make any unnecessary marks in the margins or on the backside of your reports. The longer it takes the instructor to read/decipher what you have written, the lower the score you will receive.  

You must adhere to several guidelines when writing a lab report.  Your lab report grade will in part be based on adherence of these guidelines.  All reports must be representative of the your own work. The graphs, drawings, the Theory section, the Analysis section, answers to questions, and the conclusion must reflect the student’s individual effort; otherwise points will be deducted!

The minimum penalty for a plagiarized lab report is a grade of zero points. The maximum penalty for plagiarized lab report is an “F” for the course. Students caught “fudging” data will receive zero points for their lab report and can be dismissed from the course! Please refer to the Sierra College Student Handbook.

Data

If a data run yields very bad results, please write a summary at the end of your report to explain these errors (less points will be deducted if you do this). Never, ever, ever, ascribe poor results to human error (automatic 2 point deduction), since you have the experimental procedure on paper. The term “human error” implies you don’t know what you are doing. 

Do not use “see attached sheets” unless you need additional space to present data to the instructor. If additional sheets are required, the additional sheets must have the same format (which means that if it is written on a word processor, the attached sheets must be typed on a word processor) as the laboratory report, and must be attached with the data section (do not attach additional data sheets at the end of the report).

Summary

In some lab reports, you will be asked to write a summary or conclusion of your results. All summaries must include an explanation of each new concept pertaining to the experiment; a statement of the experimental procedure; and the corresponding results. Some experiments will require you to compare an accepted or theoretical value to your result. In such cases, indicate possible reasons for any discrepancies. Please indicate and discuss any curious or interesting observations you made. Your summary should be at least 50 words in length.   

Graphs

In some lab reports, you will be required to plot data on a graph by hand. In others, you will plot data using computer software. In either case, all graphs must have a your name, a title (centered at the top of the graph) and labels (including proper units) for the horizontal (abscissa) and vertical (ordinate) axes. 

If data is plotted by hand on graph paper observe the following rules.

1. Use ruled mm graph paper (graph paper type #12188 is available in the bookstore)

2. Always use separate sheets of graph paper for each graph. 

3. Use a ruler to draw the horizontal and vertical axes for the graph. I prefer the use of pencils to pen on graphs. 

4. Since we will generally be interested in evaluating linear relationships (y=mx+b) between variables calibrate each axis so that the range of data covers the entire length of the axis. Use a convenient and (of course) uniform scale such as 1.0 unit per division, not 1.03 units per division.

5. Plot each data point as precisely as possible. Each data point should be plotted as a dot surrounded by a circle, square or triangle which shows where the point is located even if the dot is obscured by the curve drawn through it.

6. Draw a line that best fits your data (do not connect the dots). As a rule of thumb, a good fit to data that has some scatter it should have as many points above the line as below it. If the data has little or no scatter you best fit to your data should go through the data points. If the relationship between the variables is not linear, do not draw a line between the point until a relationship between then is determine. In such case a procedure to determine the relationship will be outlined in class.

7. To find the slope of the line when the relationship between two variables is linear, pick two points (and identify their coordinates on the graph) at the extremes of the line draw a light vertical line through one point and a light horizontal line through the other. The intersection between the two lines will be at right angles. The slope of the line, m, is the difference in the vertical coordinates of the chosen data points divided by the difference in the horizontal coordinates of the chosen points. The y-intercept b is the point in which the “best fit” line crosses the vertical axis. You are allowed to show your slope calculation on the graph.

8. All of the data we will analyze will have a consistent relationship between the variables (linear, parabola, log etc.). If your data is not consistent, determine a possible reason why the data was bad and record it in your lab report. In such cases, you will need to collect additional data.  Remember graphs are not only used to observe systematic trends, but they also serve to reduce the inherent error in your data.

If data is plotted using software (e.g. DataStudio, Graphical Analysis, Excel, or Quatro Pro)-

1. See item 7 and 8 above if you are told to determine the slope of the data by hand.  Otherwise, use the statistical analysis options of the software. 

Drawings

All hand drawn figures, diagrams and sketches require a ruler, compass, French curve etc. You can hand draw figures even if you are writing your report on a word processor (this will not constitute a change of format), as long you use a ruler, compass, French curve etc. You can’t use a pencil for drawings. Pencil is only allowed for special circumstances to be determined by the instructor. 

Grading Criteria

Points will be deducted from your lab reports for infractions of the following:

[    ]
Significant figures (rules followed correctly throughout the report)- 4 points maximum. 

[   ]   
Format (staple, no pencil, title page, organization, neatness, clarity, and spelling)-20 points maximum

[   ]
Units (correct units)-4 points maximum

[   ]   
Data (correct and complete)- 20 points maximum

[   ]   
Calculations (correct and complete; show formulas used and include


units)-10 points maximum

[   ]   
Individual effort-variable, for example five points will be deducted if you worked in groups of four or more without the instructor’s consent. Points will be deducted, if the instructor believes the student has not read the lab before performing the experiment. Mandatory 20 point deduction for cheating!!!

[   ]   
On Time-1 to 20 point deduction ( e.g. 5 pts if you’re 5 min late to class) 

[   ]   
Accuracy of results-3 points maximum

[   ] 
Attachments (calculation sheet)-2 points maximum per attachment or


sample calculation 

[   ]   
Experiment Summary-3 points maximum, if applicable.

[   ]   
Graphs (labels, title, curve fit, sizing)- 5 points maximum per graph.

[   ]   
Others (mistakes not covered above)-questions, theory, completeness

You will be guaranteed a score of no less than 15 if all of the following conditions are met:

a. You turn in the report on time at the beginning of class on the due date.

b. All calculations and analysis are correct.

c. Your sample calculations are turned in.

d. Your report is typed with little or no format errors (including units).

e. You followed the experimental procedure correctly.

f. Your report reflects your individual work.

g. You do not change format in your report.

h. Your report is complete.

The possibility to get a score of 20 will depend on your ability to write a neat report, correctly answer pertinent questions, obtain accurate results, and write a good summary. A perfect score of 20 means that the instructor cannot find anything that requires correction.

Syllabus Affidavit

Please place your initials after each statement.

1. I completely understand the grading policy for this course. _______________

2. I understand the homework policy. _______________

3. I have read and I understand the attendance policy described in the syllabus. I also understand that weekend vacations should be planned around all exams.__________________

4. I have read and I understand the course requirements and exam policy listed in the syllabus. ____________

5. I understand that I will receive an “F” for Phys 4C if my lab average is below 50%. ________________

6. I understand that I will receive an “F” for academic misconduct if I cheat on exams, quizzes, or laboratory reports._________________

7. I understand that there are no make-ups for the first missed exam, no matter how extreme the circumstance. ____________________________

8. I have read and understand the topical content of this course. ________________

9. I understand that it is my responsibility to understand the terms described in this syllabus.____________

10. Sign and Date:____________________________________________________________

11. Print Name:________________________________________________________

You will receive five extra credit points toward your final grade if you have read the syllabus and have signed and returned both forms.  
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