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ALL NUMBERS ARE NOT CREATED EQUAL

Materials
Textbook	YELLOW, GREEN, & BLUE ThumbRulers	          Calculator

Procedure
How thick is a sheet of paper in a textbook? Although a single sheet of paper is much thinner than the smallest scale divisions on your ruler, we can make indirect measurements of the paper thickness. The procedure consists of reading the thickness of a stack of sheets of the paper and dividing the reading by the number of sheets in the stack.

Part 1
· Use the Data Table 1 below to record your measurements.
· First open the book near the beginning and also near the end. Hold the stack of pages together. This is the stack thickness you will measure with the GREEN ThumbRuler. Estimate the stack thickness to one estimated value—a tenth of a thumb unit(0.1 tu).
· Read the numbers on the first page of the stack and that on the page facing the last page of the stack. Both numbers should be odd. The difference between these two numbers must always be an even number. Each separate sheet accounts for two pages; so divide the number of pages by two to get the number of sheets. Enter these in Data Table 1.
· Pinch the stack firmly between thumb and fingers and lay the ruler across the edge of the stack. Measure the thickness of the stack and record to the nearest tenth of a thumb unit.
· After you have made the first measurement, close the book. Then reopen it at a new place and record the new data. Make at least four measurements. Now divide the reading of the thickness by the number of sheets in the stack. Record these values in Data Table 1.

Data Table 1 GREEN ThumbRuler
	
	Page number
	Pages
	Sheets
	Stack
	thickness

	Trial #
	at front
	at back
	in stack
	in stack
	thickness (tu)
	per sheet
(tu/sheet)

	1
	
	
	
	
	
	

	2
	
	
	
	
	
	

	3
	
	
	
	
	
	

	4
	
	
	
	
	
	



Question 1: Why is there a distribution of values, rather than one value, for the thickness per sheet for your four trials?


Question 2: What value would you report for the thickness of a sheet of paper in the textbook to indicate the uncertainty of the measurement?

Part 2

· Repeat the procedure from Part 1, but this time use the BLUE ThumbRuler. Estimate the stack thickness to one estimated value— which, for the BLUE ThumbRuler is a hundredth of a thumb unit (0.01 tu). Record this in Data Table 2 BLUE ThumbRuler.

Data Table 2 BLUE ThumbRuler

	
	Page number
	Pages
	Sheets
	Stack
	thickness

	Trial #
	at front
	at back
	in stack
	in stack
	thickness (tu)
	per sheet
(tu/sheet)

	1
	
	
	
	
	
	

	2
	
	
	
	
	
	

	3
	
	
	
	
	
	

	4
	
	
	
	
	
	




Question 3: What value would you report for the thickness of a sheet of paper in the textbook to indicate the uncertainty of the measurement?


Question 4: How did your reported values for the thickness of a sheet of paper differ for the two ThumbRulers?


Question 5: Measure each of the following line segments using the specified ThumbRuler©. 
Y = yellow, G = green, and B = blue. Write the length along the right end of the segment. Remember to include units.


A. B		

B. G	

C. Y	

D. Y	

E. B	

F. G	
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