Physics I [Physics 161]
Laboratory Exercise #1: Ummmmm……Lead?
Background: We have already spent some time in class discussing measurement uncertainties and their propagation, and this laboratory will be a further exploration of the concept. 

There are a number of sources of error in any measurement. The instruments used in the measurement are themselves calibrated with limited, but usually known, accuracy. The error introduced by the instruments due to this limitation is called resolution error. Further error may creep in due to the inability of the experimenter to use the instruments with complete precision. This error is called, unsurprisingly, precision error. 

The total error associated with a measurement is, in the worst case scenario, the sum of these two types of error. In this experiment, your resolution error will be set by the instruments that you use, but you will need to exercise care in making your precision error as small as possible. The task that I’m asking you to perform is at the limit of your instruments’ capabilities, so any additional errors caused by your buffoonery will lead to incorrect results.

Experiment: Each group will be given a metallic cylinder composed of a pure element. The group’s task will be simply to determine what element the cylinder is made of. In doing so, measurements of the cylinder’s mass and linear dimensions will be the only ones allowed.

A Few Words of Caution: If your errors are too large, you will be left with multiple elements as possibilities. If they are too small, or if measurements are incorrectly made, you will be left with no possibilities or only incorrect possibilities. Be careful. 

Equipment: For this experiment, you are allowed to use only balances, vernier calipers, and meter sticks.

Lab Report: This laboratory exercise must be written up as a formal lab report, which will be due to me in class on Friday, February 12th. For detailed help in the preparation of the report, see the document “Some Hints on Writing Lab Reports for Physics 161”, available on the website. Among other elements, your report should contain (1) clear statements describing how all measurements were made, (2) clear descriptions of the sources of all reported uncertainties and explanations of how their sizes were determined, (3) clear expositions detailing how the measurement uncertainties were propagated through into uncertainties in the final result, and (4) citations of referenced material as appropriate.

The report need not be lengthy, but it does need to be complete. I will grade based on clarity, appropriateness of the experimental techniques, accuracy of the results, and yes, grammatical beauty.


Be sure to record the name of your unknown. Perhaps you’d like to do that right now…



Unknown Name: __________________________

Remember that, in order to propagate errors successfully, do the following:

(i) Convert uncertainties in all measured quantities into percent uncertainties.

(ii) Combine these uncertainties into a total uncertainty by adding them appropriately. As a reminder and example, if f = xn/ym, then the percent error in f is given by: 

(% error in f) = |n|(% error in x)+|m|(% error in y)

(iii) Convert your total % error back into a numerical error at the end.

