Tutorial 1.

This tutorial will illustrate how the pieces fit together and show you how to do some curve
fitting. The problem chosen here is the problem that prompted me to write MacCurveFit. It
involves a kinetic investigation of a particular free radical chemical reaction. If you are not
interested in chemistry I'll spare you the details.

Launch MacCurveFit by double clicking its icon in the Finder. When it has started up select
Open... from the File menu and choose “Product Ratios” from the dialog box. Click on the
Open button and a new data window will open displaying the data from the file.



he first column contains the initial concentration of tri-n-butylstannane in a series of chemical
reactions and the second and third columns list two ratios of reaction products. [I’ll just refer to
the products as 5, 6, 7 and 8; and the ratios are ([S]+[6])/[7] and ([5]+[6])/[8]. The next step is
to plot the ratios in columns B and C against the stannane concentrations in column A. To do
this choose Plot Data... from the Data menu. A dialog box will appear and you should click on
[stannane] in the left list then click the Set X Data button on the right hand side. Next hold
down the shift key while you drag across the ([5]+[6])/[7] and ([5]+[6])/[8]. Both columns will
be highlighted and you can then click the Add Y Data button. The dialog box should be as
shown below.

lick on the OK button and a new plot window will appear.



The data from column B will be displayed as circles and the data from column C will be
represented by squares. Let’s change the plot so that the ratios ([5]+[6])/[8] are represented as
triangles. Choose Data Symbols... from the Plot menu. Click the right arrow button to change
the selected column to “Product Ratios:([5]+[6])/[8]”. Then click the triangle symbol followed
by the OK button.

he plot will be redrawn with triangles marking the data from column C. Next change the title of
the plot by choosing Title... from the Plot menu. Type “Dependence of Product Ratios on
Stannane Concentration” into the dialog box and click OK.



ost changes are easy to undo in MacCurveFit. To see this choose Undo Plot Title from the Edit
menu and then Redo Plot Title from the same menu.

Finally let’s get the axes looking the way we want (I’ll assume for the moment that we agree on
style). Bring up the axes dialog box by choosing Axes... from the Plot menu. Make the
necessary changes so the dialog box matches the figure below. Then click the Y Axis radio
button and set things to match the figure at the top of the next page.



The plot will now look like the one shown below.

t last it’s time to do some curve fitting. We’ll fit the function y=ax + b + ¢/x to each data
column. Summon the curve fit window by selecting Curve Fit... from the Fit menu. Choose
the function “rational func” from the function popup menu. If it is not in the menu quit the
program and check that the supplied “Functions” folder is in the same folder as the MacCurveFit
application.

Next give the fitting algorithm a starting point to work from, type 1 into the cells for a, b and c.
Then click on the Fit button. You will see the SSE, the R2 and the coefficients updated every
iteration. The algorithm quickly arrives at a best fit as shown below.

Earlier I mentioned that MacCurveFit’s printing code always strives to give the best results
possible. If you print this document you may be puzzled by the poor quality. To show you
how the whole window looks as opposed to how the plot itself looks, I have simply presented a



screen dump (command-shift-3) in this manual. If you print the plot directly from the
application at this point you’ll be more satisfied by the printing quality.



o fit the function through the second set of data click the right arrow button in the curve fit
window to select the data in column C. Repeat the earlier proceedings, namely choose the
rational function and enter 1 into the cells for a, b and ¢. Click the Fit button. You should now
have a plot that looks like the one on the next page.



o illustrate how to apply error bars let’s display them on the data in column B at 10% of size of
the data point. Select Error Bars... from the Plot menu and select Fixed Percent. Enter ‘10’
into the edit field as shown in the dialog box and then click OK.

he plot will now have error bars as shown below. Note that the point at [stannane] = 0.25 M has
a smaller error bar than the point at [stannane] = 1.50 M, this shows that the error bar size is
proportional to the y value of the data point, ([5]+[6])/[7].



ow let’s remove these error bars and use the values in the error 1 data column as error bars.
Open the error bar dialog box again and select none for the ratio ([5]+[6])/[7]. Next click the
right arrow button to select the next data set. Click the Data Column button and a popup menu
and list will appear. In the popup menu select the data window Product Ratios. Then click on
the error 1 data column in the list. Click OK and the new error bars will be displayed in the

plot.



henever the data values in the error 1 column are altered, the plot will be automatically redrawn.
Finally save the plot by selecting Save from the File menu while either the plot or curve fit
window is the front window.

The error bars can be used to weight the data points during curve fitting. In this example the
errors corresponding to stannane concentrations below 0.1 M are much higher than those for
stannane concentrations above 0.1 M. Hence weighted curve fitting will give more emphasis to
the data points at higher concentrations.

To perform the weighted curve fit, bring the fit window to the front and then select Weight
Data... from the Fit menu. Select the 'Product Ratios:([5]+[6])/[8]' data set using the arrowed
buttons and then select Use errors. The popup menu and list will default to the column



containing the error bars however any data column can be chosen. Finally click OK.

n clicking the Fit button in the fit window, the weighted curve fit will be performed. The fit
obtained differs from the previous unweighted fit in that the region of the curve above 0.1 M
stannane lies much closer to the data points. This is most obvious when looking at the point
corresponding to a stannane concentration of 0.25 M.



Now lets calculate some x and y values from the fitted curve. Click the arrowed buttons in the
Fit window to select the ([5] + [6])/7) data set. Then select Predict Single Y... from the Fit
menu.

nter 0.9 into the x field and then click the Calculate button. This shows that at a stannane
concentration of 0.9 M the product ratio is 0.97567. An inspection of the plot reveals that this
ratio can be obtained at two stannane concentrations, 0.9 M and at another very low
concentration. To find out what this other concentration is we can select Predict Single X from
the Fit menu.

Type 0.97567 into the y field and click Calculate. The value 8.99997E-1 will appear in the right
field as the corresponding x value. The calculation requires a starting value, since we didn't
supply one the program took the midpoint of the x range of the plot, namely 0.8. This caused
the value 0.899997 to be found since it was the closest x value that gave the desired y value. To
direct the calculation to give us the other stannane concentration we can enter 0.001 into the x
value field and then click the Calculate button. This time the result 4.62496E-03 appears in the



x field.

Now back to the chemistry, from the values of a, b and c, it was possible to calculate the kinetic
rate constants of certain steps in the free radical reaction I was investigating. Those seeking a
dose of free radical kinetics are referred to Journal of Organic Chemistry 1992, 57, 4954.



