Least squares fit to straight line
In this exercise you will apply the formulae, given in the data analysis lectures, for the slope and intercept of the best fit straight line to a set of data.  You should refer to these notes for the appropriate formulae to do this exercise.  
In the first exercise, the spreadsheet is partly prepared.  There are headings labelled according to the quantities to be calculated in the notation of the lecture notes referred to above.  It will be useful to have these open while constructing your formulae in the spreadsheet. (See equations 1.4 – 1.7, 1.9 – 1.12)
· Load the spreadsheet “Least_squares_fit.xls”.  

· Repeatedly press the key “F9” and look at the graph.  It should change each time.  Stop pressing “F9” when the graph looks like any “reasonable” plot of data points with error bars.  

· Convert the contents of C33:D43 (values of yi and σyi) to values by “Copy and Paste special/values” back onto the same ranges.  This will freeze the data. Otherwise it will continue to change each time you enter anything into the spreadsheet!

· The headings in row 32 indicate what should be calculated in these columns. For example, column E33:E43 should contain 
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 and column I33:I43 should contain
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.  The sums of these quantities should appear in row 31. (Cells L33:M43 will be used later, but you can leave them blank for now.)
· Enter the formulae for the quantities D, m, c, 
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 for the weighted fit in cells C3, C4, C5, E4 and E5 respectively. 
· Enter the formulae for the quantities D, m, c, 
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 for the unweighted fit (i.e. without using the errors on the individual points) in cells C8, C9, C10, E8, E9 and E10 respectively.  You should use cells L33:M43 for the residuals, which you will need when calculating 
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· Select cells C13:D17.  Enter into Excel’s formula bar the formula 

=LINEST(C33:C43,B33:B43, ,True) or 
=LINEST(C33:C43,B33:B43, True,True) 
and press CTRL+SHIFT+ENTER when you have finished to enter the formula as an “array formula”.  
 
An example is below:
	Excel LINEST function

	m
	-0.3916
	5.7979
	c

	error on m
	0.0732
	0.4964
	error on c

	R2
	0.7609
	0.7676
	σy

	F
	28.6382
	9
	ndf

	ssreg
	16.8725
	5.3025
	ssresid


This Excel function uses the unweighted method and so and your formulae for the unweighted method should agree with LINEST’s values and with the slope and intercept given by the “trendline” on the plot.  If not, search for the error!  
The values for the weighted fit will be slightly different from the unweighted results.  Add a comment box which explains which one you prefer and why?
Save your spreadsheet with a suitable file name.

Least squares fit to compound pendulum data

The spreadsheet you have just constructed can be used as a template for other data sets. In this exercise you use the spreadsheet “username-comp_pend_data.xls” that you created earlier in the course.  (See Instructions-2-comp-pend.doc).   It should contain the data for a compound pendulum experiment.  In the earlier exercise on propagation of errors you added to the spreadsheet the errors on
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.  You should see that the errors increase as 
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Using your template obtain the least-squares fit method values for the slope and intercept with 
· an unweighted fit

· a weighted least squares fit. 
Beware: The template was set up for 11 pairs of data points, but there are only 9 pairs of values in the compound pendulum data!

From both the weighted and unweighted fit results calculate the value of 

1. the acceleration due to gravity, g, and its error,

2. the radius of gyration, k, and its error.

The values for the two fits will be slightly different.  Add a comment box in which you explain briefly which one you prefer and why?  
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