 Your Name

Section Number

Lab Partner’s Name

Title of Lab Experiment
I. Brief description of the experiment
You will write this *before* the lab and turn it when starting work on this experiment.
What you are measuring and why? 

What is the main result you are seeking? 

How are the different measurements expected to be related? 


Write as if you are explaining this lab to a roommate who hasn’t taken the course. Give the background so fellow student could understand what you are trying to accomplish.


The intro should be a self-contained overview of the measurements done, how they relate to the goal, and how are the individual measurements related to each other. Include the key equations you need to predict or analyze the data. Do not list every equation in the writeup.


There is no need to duplicate all the background material presented in the lab write-up. Use your own words: not from the lab handout, nor the sample lab, nor a fellow student’s report; any of these are plagiarism, which is unacceptable and will result in a penalty grade.


You can either leave blank space and NEATLY write out equations by hand, or typeset them if you prefer.
II. Questions   (start as a new page) 

Q1) 
…

Q4)
III. Measurements, Calculations, and Results 

 
You can refer to specific page numbers in your lab book for the data. Explain how you calculated quantities. Give all the steps used in your data analysis.  The uncertainty calculations will be dealt with later.  Your calculations are usually done in spreadsheets, which you include at the end of the lab report and you may refer to them by page number. However, it should be possible to read the lab report and understand what was done without referring to the spreadsheet.
You should discuss the graphs you made in the order you made them (you can refer to them by page number).

Explain what you learned from the graph and any conclusions you made from looking at the graph: describe what is plotted, which equation describes what you expected, whether that equation reasonably describes the data (for example, does the fit curve go through 2/3 of the error bars?; if not, do you think the data is wrong, or are the error bars too large or too small, or what else might have gone wrong), and state which parameters of the equation are determined by a fit.  

At this point you will include a Summary Table of your final results, and then discuss them.  See the example in the sample lab report, and the sample spreadsheet.  Depending on the experiment, you may have standard reference values to compare to or not; fill out as many of the columns in the standard spreadsheet as are feasible.  Give units where appropriate.  Calculate the t value for a comparison value whenever possible, and the fractional difference from expectations.  You can do the summary table in several ways:

Build a Word table; paste an Excel Spreadsheet in, or even do a screen dump of an excel table and trim to fit.


To dump a bitmap of an excel table in Windows: go to the excel window and make the summary table fill most of your window.  Do Alt-Prt Screen to put the bitmap on the clipboard.  Paste into your word document, then use Picture Tools to trim out extraneous parts of the window, and pull on the corners to size appropriately.

IV. Brief Conclusion
What was the result of your measurements?  Did your results come out as expected?  The summary table will tell you the key information you need to draw conclusions, and particularly whether your results were statistically compatible with expectations.  You will use of uncertainties, t values  and fractional differences from the summary table to back up conclusions. The table will tell you how accurately you were able to do the measurement.  You should point out these results to the reader.  You should be referring values in your summary table, not just citing random results.

Place extra material at the end of the report in this order:

Plots

Then spreadsheets

Then photocopied pages from your lab notebook

Finally, Uncertainty calculations (unless your TA asks you to hand them in separately)


Computer plots  


number the pages so they are easy to refer to


Put them in the order you made them


Your plots must have 

an informative title (different for each plot) saying what you are plotting vs. what


you plot y vs. x


axes should be labeled, and units given


you usually will also do a general fit and extract parameters and uncertainties 

Then calculation spreadsheets 
number the pages so they are easy to refer to

Refer to the example spreadsheets for examples of expectations for spreadsheets

Organize your calculations and give sensible headings


If your reader can’t figure out what’s going on, you’ve done it wrong


The calculations should be organized so that the formulas are small: do complex operations in several steps so you can reasonable check each step.  This is particularly important for uncertainty calculations.

Expectations for Lab Notebooks:

There should be a consecutive page number on each page of the lab book (by hand if necessary), and pages should never be removed from the lab book.  Put your name and section number on the front of the notebook. Include a table of contents at the beginning of the notebook.

For each experiment, the lab book should also contain:

- on the first page for this lab session, the name of the experiment, your name, your partner's name, and the date

- Rough sketches of apparatus

- identifying information (table number, sample code, for example) which will allow your instructor to determine the equipment and sample material used in your experiments.

- Answers to any questions posed in the lab writeup intended to be answered before measurement 

- a sketch of how you measured something, if it's not just reading a dial.  If you measure the length, sketch the object and clearly indicate the 2 points you measured between.

- raw data uncertainty assessment (i.e. what is the uncertainty you chose, and why that uncertainty is appropriate).

-all your original data (write it in the book, rather than typing directly into a spreadsheet, unless a computer is directly producing the data file: it’s much less likely you’ll write a wrong number, than type one)

- Estimates of errors in measurements, and why you chose this estimated uncertainty.

- “on the fly” calculations to assess quality of data

Your lab book should record your procedure as well as your results. All your work should be in the lab book - including any mistakes or duplicate measurements. In other words, your lab book is a recording of the procedure that you went through including, any false steps. You should be able to reconstruct for any given day what you did. The lab book should especially explain your choices on procedure which were not specified for you in the lab handout.  False steps should be neatly crossed out and a note should be recorded in the lab book indicating the nature of the mistake. This is the method used by practicing scientists for the recording of their experimental measurements. If you felt your bad data was caused by following directions in the lab writeup, be sure to point out the problem area in your lab report. 

Generally, the lab notebook should be thought of as a working document of what you have done in the laboratory. If something important happened, write it down and explain it. If you did not write it down, it did not happen.

Also, generally, organize the notebook so that someone else can read it and understand exactly what happened in the lab. Don't clutter all of your work onto a small amount of page space. It makes the notebook difficult to understand.

Uncertainty calculations  (on a separate page, after the lab book photocopies)

Explain the uncertainty calculations you carried out in the spreadsheet for each quantity.  You can write things out by hand, or typeset them if you prefer.  Show the steps by which you arrived at the formulas.  Each one should have a sample numerical calculation, preferably with the first value from your spreadsheet.  It should include intermediate steps (i.e. don’t just write down the answer from the spreadsheet: actually check it!).

There is significant weight placed on doing this (it’s in place of a homework assignment), so do it carefully.  You will typically be pointed to some readings in Taylor (and odd-numbered problems, which test your understanding of the material); you do not have to turn in those odd-numbered problems.  See the example report.

Uncertainty calculations example
For the measurements of n, we just repeated the measurements several times.  We used the mean value, then calculated the standard deviation of the mean 

by stdev / sqrt(Nmeasurements)

For the test of the displacement equation, we calculated the ratio measured/predicted for each displacement trial and again reported mean and standard deviation of mean as the value and error.

For the deviation angle, we tried doing the same thing but all the trials gave the same value of deviation angle.  So in the end we derived d(angle) from


Dev = (xf – xn) / L = diff / L

d(diff) = d(xf) (+) d(xn) = sqrt(2) dx = .14 mm       (or, instead of (+)  use ( from symbol font)
then dDev / Dev = ddiff/diff (+) dL/L  = .14mm / .35mm  (+)  2mm / 2m = .57

Page 5 of 5

