EXCEL Practice Part III
Charts
1. Copy the data from this Word document to an Excel spreadsheet (DON’T type it into Excel!!). The values in the columns labeled Liquid and Gas are the standard heats of formation of the substances in those states at 298 K (Hfo , kJ/mol). The values in the columns labeled "err" are the experimental errors in the heat of formation determination (from experimental heats of combustion). 

Alkane
Liquid
± err (lq.)
Gas
± err (g)
methane


-74.4
0.4

ethane


-83.8
0.3

propane


-104.7
0.5

n-butane
-146.6 
0.7 
-125.6 
0.7 

n-pentane
-173.5 
0.7 
-146.9 
0.9 

n-hexane
-198.7 
0.8 
-167.1 
0.8 

n-heptane
-224.2 
1.3 
-187.7 
1.3 

n-octane
-250.1 
1.4 
-208.6 
1.4 

n-nonane
-274.7 
0.7 
-228.2 
0.7 

n-decane
-300.9 
1.3 
-249.5 
1.3 

n-undecane
-327.2 
2.6 
-270.9 
2.6 

n-dodecane
-350.9 
2.1 
-289.7 
2.1 

n-hexadecane
-456.1 
1.8 
-374.8 
1.9 

n-octadecane


-414.6 
5.6 

2. Insert a column to the left of the alkane column. Enter in the new column the number of carbon atoms in each of the alkanes. Provide a column header for the new column. Define a NAME for the data in each column. [Formulas | Defined Names | Name Manager or Define Name]
3. In a column on the far right, calculate the heat of vaporization, Hvo = Hfo (g) - Hfo (lq) for all relevant alkanes. 

In calculating a quantity by addition or subtraction of individual measurements, a, b,…, z, with individual experimental errors, erra, errb, …, errz , the combined error calculated for the new quantity is: 
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 [“square root of the sum of the squares”]. The calculated heat of vaporization, being a subtraction of individual measurements, will have such a combined error. 

Calculate the error for each of the heats of vaporization calculations by writing one or more equations for the first compound, and then copying the formula(s) for the subsequent rows. Use the “squared” calculation formula for (err)2 (not err*err). Pay attention to significant digits in your answer. 

4. Select the column of Number of Carbon Atoms. While pressing [Ctrl], select the columns of Liquid and Gas heats of formation (don't select the error columns). Even though some of the Liquid values are absent, choose the entire liquid column corresponding to the complete data set for the Gas and Number of Carbons. (Alternatively, select the Named Ranges for these quantities.)
Insert a Scatter chart into the worksheet. Excel should automatically choose the x-axis for the number of carbon atoms for both series and the liquid and gas heats of formation as the two series of data plotted on the y-axis. 
Click in the chart area to bring up the Chart Tools tabs. Choose layout to remove gridlines, add the Chart title and axis labels, show/remove legend, format axes, etc.  
5. In the chart sheet, move the legend inside the chart area and expand the chart area to nearly fill the window. 
Format the y-axis with a Major unit of 20. 

In the box for Horizontal axis Crosses at: enter the minimum value shown on the y-axis of your chart so the x-axis will no longer be at the top of the chart. 
Delete the Gridlines and Move the chart to a new location. 
6. Open the Drawing Toolbar (Chart Tools | Layout | Insert | Shape). Choose the Line tool. Draw the best straight line (one line – not “connect the dots”) on each of the two series in the graph. Format the line (from the right-click pop-up menu) to have a dashed-line appearance in a color other than black. Do not insert a Trendline.
7. Right-click on one of the Liquid data points on the chart (you may have to move the line temporarily). Choose Chart Tools | Layout tab | Analysis | Error Bars | More Error bar options.
Choose the Y Error Bars tab for one of the series. Choose Both directions. The actual error bars are too small to show up on this chart. You could, however, enter the plus and minus custom ranges of errors directly from the corresponding data sheet. For this exercise, choose a percentage error of 1%. If you want to, change some of the errors in the err columns to larger numbers so they show up on the chart. 

Notice the position of the data point for gaseous methane relative to the other alkanes. 
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