Physics 4A 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.

Lab Expectations

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. Come to lab at the time you sign up for on the sheet posted in S-107.

2. Keep noise level low.

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

4. 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.

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

6. Computers and printers are to be used for assigned physics projects only.

7. 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.

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

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

Students that miss three lab meetings will be automatically dropped from the course.
10. Lab reports must reflect your individual efforts. Any evidence to the contrary could result in the loss of credit for all reports.

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

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

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

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 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 penalty for a plagiarized lab report is a grade of zero points. 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. Also one needs to answer and discuss the question, “were the goals of the experiment achieved”? or “did the results agree with the hypothesis?” Your summary should be at least 100 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 that 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-4 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.

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 implies that the instructor cannot find anything that requires correction.
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