Measurement and Error Lab
Student Handout
This lab is going to operate a little differently than the previous labs, and probably a bit differently than the labs that come after. This time, you’re going to be presented with a problem in the life context, and I’m not going to tell you how to solve it. Well, not much, anyway.
Materials: You will be given a disposable chopstick without any markings in or on it. Please do not do anything to this item!  There are a couple of reasons for this – first, the purpose of the lab is to use an unmarked item, and second, chopsticks (the most convenient item for our purposes) have multiple meanings in many Asian cultures beyond merely using them for eating (or in our case, for measurement). So let’s just use them for measurement, but don’t mark them or break them (I’ll also re-use them next term). You may NOT use any rulers or similar measurement devices, or apps that simulate them. You also get only one chopstick per group and can’t combine.
Scenario: You and a small group of coworkers are stranded after a crash. You have nothing with you that can be used for “known” distance measurements, like a meter stick or ruler. What do you do? 
The basic answer to this is you take something nearby that is sturdy enough to serve as a basic unit. It could be a stick, or a piece of metal, or a length of PVC, as long as it is easy to tell where it starts and ends, and that it doesn’t change. You then measure things in terms of how many of this local unit they are in length (we will call it a “stick” and give it the unit marker “Ж” (Dr. Denis Voytenko is the former TA of this course, and the Cyrillic character ‘zhe’ is used in his honor because he’s Russian). The easy part is measuring that, say, the width of the doorway in front of you is a bit more than 5 Ж. The hard part is, how much more than “a bit”? How do you go from “a bit more than 5” Ж to 5.24 Ж?
[bookmark: _GoBack]One solution is to use continued fractions. You have to mark out (on something other than the stick itself!) what the remainder is, and then determine how many times that piece divides back into the original ruler. If there’s a remainder left when you measure that out, you have to repeat the procedure! (See the back for a visual on this)
Assignment: Given only the unmarked stick, and adding to this only blank, unlined paper and marking equipment (i.e., pencil or pen), measure the width of one of the tables in the classroom (the ones you are all sitting at that are all the same size). For clarity here, assume that the length of the chopstick is exactly 1 Ж. 
1. Working in groups of 2-3, measure the length and width of your tabletop in continued fractions of a Ж as precisely as you can, and then convert the continued fraction to two decimal points (i.e., 14.54 Ж); then calculate the area of the tabletop surface in Ж2. For this exercise, assume the corners of the desk are perfectly square, rather than slightly rounded, so take your measurements slightly off the very edge. Make each measurement three times.
2. Estimate the error of all three measurements (length, width, area). That is, your measurements are +/- how many Ж, Ж2, or fractions/decimals thereof? Upon what did you base your error range?
3. Report your solutions to the above to the class on the board before the end of class so that a distribution of class measurements can be determined. 
Items 1 and 2 are due at 1:30, so we have time to complete the rest. 
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Example for EER Teaching Demo — Sticks

Measurement:
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In this case, there are 4 whole sticks across the table plus a remainder (r1). That ri fits once into a stick, leaving a remainder r2. For
demonstration purposes, we will say that r» fits exactly three times into 1.
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