Physics I [Physics 161]
Laboratory Exercise #1: Measurement Uncertainties
Background: We have spent a good deal of 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. 
Both of these types of error are always present, but one often dominates over the other. It is important that you include estimates of both in any measurements that you make.

Experiment: Each group will be given a painted block of wood. The mass density of the block of wood and the wood type are to be determined. All measurements that you make are to be assigned appropriate values of uncertainty. Further, all measurement uncertainties must be propagated through to an overall uncertainty in your final result.

Be careful: “hidden” uncertainties can often creep into your experiment. As just one example, the sides of your blocks may not be exactly parallel, causing the block’s volume to depend on the position of your measurements. Make sure that you account for uncertainties such as this.

Your wood block is composed of one of the following five wood varieties:  oak, cherry, pine, birch, or poplar. Part of the experimental goal is to determine (by using your density value) which of these is the most likely composition for your block. Be sure to cite any references that you use as you do this. You will find significant variation between different references, and sometimes even within one reference itself. I would therefore strongly suggest that you consult multiple references when determining the wood type of your block.

Equipment: As always, you are free to use anything in the laboratory room that you wish. Of particular interest in this case might be the meter sticks, vernier calipers, and mass balances.
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 6th. 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, and (3) clear expositions detailing how the measurement uncertainties were propagated through into uncertainties in the final result.

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.
