Introduction to PHYSICS 276

I.  Introduction


In this laboratory course we will be mainly concerned with elementary experiments in electricity and magnetism.  We will introduce and use devices such as resistors (R), emf. sources, capacitors (C), inductors (L), and oscilloscopes.  In circuits involving L, R, and C, the phenomenon of resonance plays a fundamental role. 

While we will discuss some of the theory in class, the primary purpose of a lab course is to develop an understanding of the underlying physics through the process of experimentation and discovery rather than through calculation.  We assume here that you will be applying the skills in measurements and error analysis that you developed in Physics 174 and 275.  For highest efficiency, you will have already read the background material before coming to class.  During some of the experiments, you may be working with a partner, but each of you should try to perform every aspect of the experiment yourself.  Take down your data and perform a preliminary analysis before you leave for the day.  This will allow you to identify any problems missing information in the data before you leave class, and make your life much easier when you are writing up your labs.  In experiments involving electric circuits, do draw your own diagram and have the Instructor (or the T.A.) check your circuit to see that you are on the right track.

Another major focus of this laboratory is to develop experience in scientific writing.  Good scientific writing is a critical skill that you will need in the future whether you choose to pursue a technical career in industry or to pursue scientific research.  After most of the labs you will be required to prepare and submit a laboratory report that is due in class the week after you carry out the experiment.  Below are some guidelines to help you prepare your report.

II.  Guidelines for Laboratory Reports

In general, the purpose of the following guidelines is to help you write concise, easily read, and self-contained reports.  The report should be such that you or some other student could, after several months, go back to the report and know what you did and what the basic results of the experiment were.  It is not necessary to follow this outline exactly, but it should be clear to the reader what was measured, what the primary results are, and what analysis was done to determine whatever quantities you are reporting.  Be sure to include all measured results.

A. TITLE PAGE and ABSTRACT,

Be sure to include your name and your partner's name and the DATE. The abstract should contain a brief summary of your results.  If you measured a specific quantity, it may be appropriate to include this result in the abstract. 

B. PURPOSE:  A statement of the purpose of the experiment:

1. What equations were tested?

2. What is to be determined experimentally?

3. What is the meaning of the equations given (be brief), and are there any important assumptions used in their derivations?

C. DESCRIPTION OF APPARATUS AND PROCEDURE

Describe the apparatus, and include diagrams as appropriate.  It is acceptable to refer to the figures in the lab manual if they were exactly what you used in the experiment.  Include your own figures only to clarify your work.  Identify all the pieces of apparatus that you used, and briefly discuss the procedure for carrying out the measurements. 

D. DATA

Show your data, in tabular or graphical form.  Be sure to make clear the meaning of all numerical values listed.  BE SURE TO INCLUDE UNITS AND THE APPROPRIATE NUMBER OF SIGNIFICANT DIGITS.  Do not just import your raw Excel tables into your lab report: include only the columns of numbers that are relevant for explaining clearly what it is that you measured and how they relate to your result. 

E. NUMERICAL ANALYSIS
This section contains the manipulation of data so that it may be compared with the equations to be tested.  Make clear exactly what is being done with the data, i.e. what equations are being used, and if you are fitting data, what is the expression that you are fitting.  It is not necessary to include all intermediate steps: clear prose is much more valuable than a string of equations.  Be sure to include all graphs that have been asked for in the lab manual. 

F. ERROR ANALYSIS

Compute the uncertainties in the quantities you are determining experimentally.   Again, it is not necessary to write out all intermediate steps in the error analysis, but instead give an example and/or explain clearly how the uncertainties in the measurements were determined.  Be sure to identify the principal sources of uncertainty, both random and systematic.

G. DISCUSSION

In this section, compare your measured quantities with any relevant equations or calculation.  Do your measurements agree with the expectations?  If not, how significant is the discrepancy, and what might be the cause?

H. APPENDIX

If you need to include pieces of your raw spreadsheets, put them in an appendix.  If you have included all the appropriate figures and tables in the body of the report, it should not be necessary to include your raw spreadsheet. 

NOTES:  Be fanatical about units, uncertainties and errors. Be sure to make all the measurements asked for in the manual.  
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