Physics 2111: University Physics Laboratory Syllabus

Instructor: 
Dr. William Robertson


Office: WPS 207



E-mail: wroberts@mtsu.edu


Web: www.mtsu.edu/~wroberts


Office Phone: 898-5837

Office Hours: Tues, Thurs 9:30-1:00 Fri 9:30-12:30
Lab Manual: Laboratory Activities for First-Semester Physics, by V. J. Montemayor. 
Supplies: In addition to the lab manual, you will need a bound lab book with “graph paper” pages, a ruler, pencils, erasers, and a calculator. 
Goal: To introduce science and engineering majors to the principles and methods of experimental inquiry through a hands-on experience in the laboratory. The aim is to build familiarity with graphical data analysis techniques and basic error analysis. Familiarity with mathematics through integral calculus is assumed. 

Grading: The course grade is determined by the 9 best labs write-up scores (you get 1 dropped lab score), your group project grade, and the lab final. The Group Project is worth 15%, the final exam is worth 10%, and the lab write-ups 75% of your final grade. Although I reserve the right to adjust down the score-to-grade conversion will follow the usual A = 90-100, B = 80-89, C=70-79, D=60-69, F<60.

Lab Write-Ups: Each lab write-up is worth 100 points. You will follow the write-up outline provided for you in the lab handout (a copy is available on the course web site).
Lab write-ups are due in my office by 3:00 p.m. on the Thursday following each Monday lab meeting. The first time a write-up is turned in late the student will receive a warning. The second time a write-up is turned in late the student will receive a 10 point deduction. The third time a write-up is turned in late the student will receive a 20 point deduction, etc. Any lab write-up that is more than a week late will be given a score of zero. 
The Group Project: The Group Project is an experimental investigation of your own choosing and design that makes use of the physics learned in the course. The project is conducted as a group outside of the regular lab times. The product of the Group Project is an independently written report from each of the individuals in the group as well as a Group Presentation given in lab. I will give more details about the Group Project, as well as suggestions for the sort of topics that are suitable. Essentially it is a Mythbusters-type experiment (one of the safe, non-explosive ones!) but with graphs, equations, analysis, and a written report.
Do you have a lottery scholarship?
To retain Tennessee Education Lottery Scholarship eligibility, you must earn a cumulative TELS GPA of 2.75 after 24 and 48 attempted hours and a cumulative TELS GPA of 3.0 thereafter.  You may qualify with a 2.75 cumulative GPA after 72 attempted hours (and subsequent semesters), if you are enrolled full-time and maintain a semester GPA of at least 3.0.  A grade of C, D, F, or I in this class may negatively impact TELS eligibility.  Dropping a class after 14 days may also impact eligibility; if you withdraw from this class and it results in an enrollment status of less than full time, you may lose eligibility for your lottery scholarship. Lottery recipients are eligible to receive the scholarship for a maximum of five years from the date of initial enrollment, or until a bachelor degree is earned.  For additional Lottery rules, please refer to your Lottery Statement of Understanding form, review lottery requirements on the web at http://scholarships.web.mtsu.edu/telsconteligibility.htm, or contact the Financial Aid Office at 898-2830.
Disabilities: If you have a disability that may require assistance or accommodation or if you have questions related to any accommodations for testing, note takers, readers, etc., please speak with your instructor as soon as possible. Students may also contact the Office of Disabled Students Services (898-2738) with questions about such services.

Note: It is the policy of the Department of Physics & Astronomy that no drops will be approved after the deadline posted in the university's course Schedule Book (after 8th week). The final date for dropping a course with a W for this semester is November 2.

Lab schedule
	Class #
	Date
	Lab Experiment

	1
	29 August
	Orientation and Introduction

	
	5 September
	Labor Day no classes

	2
	12 September
	Terminal Velocity—Falling Fungi

	3
	19 September
	Free fall and the acceleration due to gravity

	4
	26 September
	Force Table

	5
	3 October
	Ghostbusters

	6
	10 October
	You and your great ideas
Project Proposals Due

	
	17 October
	Fall Break no classes

	7
	24 October
	Toys for Tots

	8
	31 October 
	Ballistic Pendulum
Last day to drop with a W is Nov. 2

	9
	7 November
	Around and Around

	10
	14 November
	You’re so Amazing

	11
	21 November
	Project Presentations

	12
	28 November
	The Simple Pendulum

	13
	5 December
	Final exam


Lab write-up format
Your lab notebook should be a record of everything you do in the lab. Keeping a good notebook is a vital skill in all areas of science and engineering—especially if you ever get into the process of patenting new ideas or processes. Your notebook should be a record of everything you do in the lab. You should not be erasing large sections of material just because you found out that you went down a non-useful direction. That wrong direction is part of the discovery process and it should be left in with a note saying why it was incorrect. The reports are designed to summarize the results of particular experiment. The format for the lab write-ups is described section-by-section below. A key question to ask yourself when you proofread your report before handing it in is whether someone who did not have the lab manual would be able to understand and recreate what you had done. This level of information means that you need to write clearly and completely, make use wherever possible of diagrams or schematics of your experimental set up, and make clear readable graphs.
Here are the section headings that should appear in your lab report.

I. Activity, Names, Date
A. Your lab entry should start with the number and name of the activity, your name, the names of your lab partners (if any), and the date.
II. Purpose and Topics
A. State the purpose of the activity concisely in your own words.
III. Set-up, Procedure, and Data
A. You should make a sketch of every experimental set-up in your lab notebook. You should draw a clear diagram of the set-up with quantities relevant to your data clearly labeled with the appropriate symbols (not numerical values).

B. You should write very brief statements of procedure so that you would be able to reproduce the experiment at some later time without access to the lab manual.

C. Neatly organized tables of your raw data and the corresponding uncertainties (all with appropriate units and symbols!) should be produced.  Always record your raw data pairs directly into your lab notebook. Never record your data on scrap paper and then transfer it to your notebook at a later time—this is extremely bad laboratory practice!
IV. Data Analysis
A. Describe the Physical Model for the system under study. What physical assumptions and mathematical equations apply to the system? Derive (if appropriate) an equation relating the data being obtained in the experiment. 

B. Do some careful error analysis—we will have a lecture that goes over the procedure for error analysis in one of the early labs.
C. If appropriate, construct a good plot of the raw data or functions of the raw data.  It is usually (but not always) desired to produce a linear plot.  (All plots should be done in EXCEL and taped or glued into your lab notebook.) If so, produce the plot taking into consideration the experimental errors, resulting in the slope, vertical intercept, and experimental uncertainties associated with the linear best-fit behavior.  We will have a review of graphs and graphing procedures in one of the early labs.
V. Results
A. Use computed experimental quantities or results from graphs (slope, intercept, uncertainties) to compute the quantity (or quantities) of interest for the Activity.  Any relevant work must be shown in your notebook. Your final experimental results should always be recorded in the form
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B. An emphasis will be placed on the methods of recording and analyzing errors in experiments.

C. Conclusion/Suggested Improvements: Using correct grammar and complete sentences discuss whether your results agree with expected behavior or accepted values to within the experimental uncertainties. If they do not, discuss possible reasons why not.  Discuss how the results could have been improved, e.g. how you could have made a measurement with a smaller error. What was the largest experimental contribution to the error in your result?  How could the error have been reduced?
VI. Executive Summary
Using no equations, explain what was done, why it was done, what was achieved, and suggestions for improvement. This summary should be readable by someone who was not necessarily a science expert.
