Error propagation exercises
1) Compound pendulum 
The table below shows data taken on a compound pendulum experiment. The error on the times has been exaggerated so as to give “visible” error bars on the final plot! 

	h +/- 0.1cm
	Time for 20 oscillations  +/- 1s

	44.9
	31.5

	40.4
	31.2

	35.0
	30.6

	30.5
	30.4

	24.7
	30.5

	20.4
	31.6

	14.6
	33.6

	10.3
	38.2

	4.5
	54.0


The value for the acceleration due to gravity, g, can be determined from the relationship
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where T is the period of one oscillation and k is radius of gyration (a constant). 
Use the data, and the theory for the propagation of measurement uncertainties 
· to plot T2h against h2. 

· Show the appropriate error bars and a trendline.  
· Determine the value for g. 
Save the spreadsheet in your file space on drive r: with a new name formed by prefacing your username to the front of comp_pend_data.xls,  
e.g. zcap12n-comp_pend_data.xls
2) Reaction concentrations

The data in the spreadsheet “reaction_data.xls” give the concentration 
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 (mol/dm3) of a chemical in some reaction as a function of time t (s).  The theoretical prediction is that 
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· Use the data to plot 
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 as a function of time.  
· Use the theory of propagation of errors to add error bars to the plot.  Assume that the concentration can be determined to 1% precision. 

· Fit a trend line over a suitable range and hence find the constants k and p.
Save the spreadsheet in your file space on drive r: with a new name formed by prefacing your username to the front of the old spreadsheet name 

e.g. zcap12n-reaction_data.xls
3) X-ray scattering

X-rays are scattered from a crystal. The angle of scatter ( is related to the order n of the scattered beam by 
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where ( is the wavelength and d the inter-plane spacing in the crystal.  The following data were obtained,
	n (order)
	phi (deg)
	error on phi (deg)

	1
	12
	2

	2
	22
	4

	3
	25
	5

	4
	38
	6

	5
	46
	7

	6
	72
	10

	7
	77
	12

	8
	86
	16

	9
	135
	18


· Make a plot of 
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 against n,
· Add error bars to the plot based on the uncertainties of measurement,
· If the wavelength is 0.0711 nm determine the plane spacing d.  
Save the spreadsheet in your file space on drive r: with a new name formed by prefacing your username to the front of Xray_data.xls,  e.g. zcap12n-Xray_data.xls
_1128011947.unknown

_1128012318.unknown

_1128016987.unknown

_1128017516.unknown

_1128012092.unknown

_1124203512.unknown

