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Chemistry Handout:  

Graphing and Deriving Equations in Excel

Setting up the data:

	Seconds
	Temperature

	0
	5

	10
	7

	20
	8.5

	30
	11

	40
	15

	50
	17.2


Figure 1
Suppose that you’ve collected data from an experiment.  The data consists of temperature values measured every ten seconds.  You wish to graph the data with Temperature as the dependent variable (y-axis) and Time as the independent variable (x-axis).  The first step is to type the data into two labeled columns as in figure 1:

Note   that the independent variable (X-value) is ALWAYS placed in the first column and the dependent variable (y-axis) is ALWAYS placed in the second column.

Graphing the Data

To create the graph, use the following steps:

1.
Highlight the two columns (including only the numbers and NOT the column labels.

2.
In the toolbar, left-click the chart wizard icon:  
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                                                                                                Chart Wizard Icon

This will open the chart wizard menu (Chart Wizard –step 1 of 4- chart type).
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3.
Under the Chart Types 

selection, left-click the XY 

(scatter) type.

4.
Under the Chart sub-type, 

highlight (left click) on the sub-


type that has only data points 

and NO lines. 

5.    Left-click the Next> button. 
to advance to the next screen.

  Chart Wizard - Step 1 of 4 - Chart Type












Chart Wizard - Step 2 of 4:
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6. 
Under the Chart Wizard –step 2 of 4- Chart Source Data  menu, left-click on the Next> button to advance to the next screen.


7.
Under the Chart Wizard –step 3 of 4- 

       Chart Options, you can 
Type in, 

       Heating Curve, for 
the chart title,        Time(s) for the Value (X) axis,  T(C) for the Value (Y) axis.  These should appear on the chart so that you can preview what it 
will look like. 


Chart Wizard - Step 3 of 4: 
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Chart Wizard - Step 4 of 4: [image: image8.png]Heating Curve
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8.
Left-click on the Next> button to advance to the next screen.  Under the Chart Wizard –step 4 of 4- Chart Location menu, left-click on the Finish> button

The finished graph should appear as below:
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Manipulating the Graph



Notice that the graph is small and difficult to read.  Left-click on the borders of the graph and drag the sides to enlarge the graph.  The ٠Series 1 box can be eliminated.
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Left-click on this box and press the delete key to remove it.  

Also notice that the y-values start at the 5 value.  Adjusting the scale of the y-axis will improve the graph even more.  

Left double click on the y-axis.  This opens the Format Axis menu. 

  Format Axis:
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In this menu, you can set the scale for the axes.  Left click on the scale tab to change the scale.  

Scale Tab
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Highlight the 0 value to the right of the Minimum: label and type in 5 to replace the 0 value.  Left click OK to accept the change. 


The graph now should look like this:


[image: image4.wmf]Heating Curve

5

7

9

11

13

15

17

19

0

10

20

30

40

50

60

Time (seconds) 

T(C)


Determining the Equation for the Data 



The main reason for plotting experimental data is to obtain the relationship between the independent (x-value) variable and the dependent (y-value) variable.  Excel can be used to establish this relationship.  
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Right-click on one of the data points plotted on the graph.  The points will turn yellow and a small window will appear.  Right-click on the Add trendline.  The trendline is a line that equally "splits" the points on the graph.  The trendline is derived using a calculation known as regression.  
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Left click on the Trend/Regression type that is Linear.  This means that the data points (y and x) have a linear relationship.

This relationship is represented in algebra by the equation:

y = mx + b.

Left-click on the options tab to obtain the next menu.
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 Left click on Display equation on chart to add a check in the box.  This

will display the equation for the regression line on the chart in the form:

      y = mx + b

where m is equal to the slope (
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and b is equal to the y intercept (point where the line crosses the y-axis).  The y-intercept is the initial value before any change occurs. 

Left click on Display R-squared value on chart to add a check in the box.  The R-squared value is indicates how well the line "fits" the data points.  A perfect "fit" (the points ALL fall on the line) has a value of 1.  As the value decreases, the points have more "scatter" and the relationship is less 'linear".  Left click on the OK button to display the equation on the graph.

[image: image15.png]Format ais 21X

patterns [ /5cale

Value (¥) axis scale

Auto

' Migimum:

' Maimum:

¥ Major unit:

¥ Minor unit:

¥ Ve (x) axs
Crosses at;

1] Fort | tumber | agrment |

o
£
B
o

o

Display unts:  [None <] 7 show displsy unis label on chart

T~ Logarithmic scale
T~ values in reverse.

I~ Value (X) axis crosses at mainum value

order

Concel





The equation that describes the linear relationship between these data points is 

y = 0.25x + 4.3667

The R-squared value is 0.9782 which means that 

the data is a very good "fit".

In other words, the data is

described very well by the equation.

Predictions

The reason for establishing an equation that relates these data points is to allow 

a method of predicting points not measured.  In this example, we can predict the temperature at the time 60 seconds by using the equation.  Since time is the x-value (independent variable) we merely substitute it into the equation and solve for y:
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Practice Problem

1.
 A tire has a small hole and is leaking air.  The tire has an initial pressure (before the hole develops) of 32.5 lbs/in2.  The pressure was measured every 2 minutes.  the following pressures were recorded:

	Time (minutes) 
	Pressure (lbs/in2)

	0
	32.5

	2
	29.2

	4
	26.7

	6
	23.4

	8
	20.0

	10
	17.2


a)
Plot the data using Excel.  Give the graph the title:  Leaking Tire and use the 

headings from the chart above for the x and y axes.  

b)
Assuming a linear relationship, insert a trendline and determine the equation that describes the air leaking from the tire.

c)
Use the equation to determine how much pressure will be left in the tire after 15 minutes.

d)
How well does this equation describe the air leaking from the tire?  Explain your answer.
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