Lab Section: L6
Lab Instructor: Mr. Arora
Date Conducted: September 30, 2014.
Exercise on Repeated
Measurements
Table 2.1. 
	Name of instrument
	Acculab Sarlorius Group

	Units
	Grams (g)

	Precision measure 
	0.001 (hundreths)

	Zero error
	0.01



Table 2.2. 
	Coin
	Mass (g)

	1
	3.33 (largest)

	2
	3.23

	3
	2.44

	4
	2.47

	5
	2.25 (smallest)

	Middle Value
	2.47

	Average Mass
	2.74



[bookmark: _GoBack]Table 2.3. 
	Units
	g

	Year
	1980’s

	Coin
	Mass

	1
	2.75

	2
	2.45

	3
	2.50

	4
	2.49

	5
	2.47

	Median
	2.49

	Maximum 
	2.75

	Minimum
	2.45

	Approximate Spread
	0.30




Table 2.4. 
	Coin 
	Mass (g)
	Year

	1
	2.45
	1991

	2
	2.50
	1992

	3
	2.52
	1993

	4
	2.43
	1994

	5
	2.54
	1995



Table 2.5. 
	Units
	g

	Year
	2000’s

	Coin
	Mass

	1
	2.24

	2
	2.23

	3
	2.23

	4
	2.25

	5
	2.23

	Median
	2.23

	Maximum 
	2.25

	Minimum
	2.23

	Approximate Spread
	0.02



Table 2.6. 
	Units
	g

	Year
	1980’s

	Coin
	Mass 
	(x-mean)
	(x-mean)2

	1
	2.75(*)
	0.22
	0.0484

	2
	2.45(*)(**)
	-0.08
	0.0064

	3
	2.50(*)(**)
	-0.03
	0.0009

	4
	2.49(*)(**)
	-0.04
	0.0016

	5
	2.47(*)(**)
	-0.06
	0.0036

	Average Mass
	2.53

	Sum (x-mean)2
	0.0609

	Sigma 
	0.1234

	Alpha 
	0.0552



Table 2.7. 
	Units
	g

	Year
	1980’s

	Coin
	Mass 
	(x-mean)
	(x-mean)2

	1
	2.24(*)(**)
	0.00
	0.0000

	2
	2.23(*)(**)
	-0.01
	0.0001

	3
	2.23(*)(**)
	-0.01
	0.0001

	4
	2.25(*)(**)
	0.01
	0.0001

	5
	2.23(*)(**)
	-0.01
	0.0001

	Average Mass
	2.24

	Sum (x-mean)2
	0.0004

	Sigma 
	0.0100

	Alpha 
	0.0045



Table 2.8.
	Units
	g

	Precision Measure
	0.01 (hundredths)

	Year
	1980
	2000

	Average Mass
	2.53
	2.24

	Sigma 
	0.0552
	0.0045

	Uncertainty
	+/- 0.06
	+/- 0.01





IQ1: In case there was a discrepancy in your data you can check your measuring device’s zero error and precision measure to find the uncertainty of your data. 
IQ2: No, there weren’t, if there were two coins with the same mass they wouldn’t have the exact same mass because our scale was limited to hundreds. If the scale’s precision measure were to have gone to thousands, the digits might have changed and could have shown different masses.
IQ3: No because there was a big difference between the medians (0.26 g) and the approximate spread (0.28 g) for those two years. 
IQ4: No, if there are different masses it doesn’t mean that the composition of the coin has changed. Another factor that could have affected the mass of the coin could have been the dimensions of the coin. They could have increased or decreased the width which would cause the mass of the coin to change. 
IQ5: No, because they differ from each other greatly, 1980, average= 2.53 +/- 0.30, 2000, average= 2.24 +/- 0.01. I don’t think the composition of the pennies changed because the pennies looked the same and also we do not have enough information to make that conclusion. When I compared two coins from different decades it seemed like they had different widths so I think the dimensions might have changed.
IQ6: 
	Precision Measure (P) = σ		
√ (Noptimum)
			     NO = (σ /P)2
			          = (0.1234/0.01)2
			          = 152.3
Yes, it would be a feasible amount because 152 pennies is an easy amount to obtain and a small amount that would take very little time to test. 
