How to make a straight line fit using MS Excel 2007?

Let's congder thefollowing example:
One has measured the force necessary to extend aspring fromits rest (equilibrium postion) for
variousextensons Thegod isto find the spring congant. Thetheory (Hook'sLaw) predicts thelinear

dependence between theforce and the changeof the length of the spring:
F = -kx

To find the spring condant k, oneneedsto plot thenegaive force -F as a fundion of x andfindthe
sraight-linefit. Thedopeof that lineis equd to the spring condant k.

Finding the best straight-linefit could be quite time consuming if donewith acalculator. Using
Microsoft Excel program significantly simplifies thewhole procedure. Follow the steps shown bdow to

make a graph and then draw a straight line that fits your data.

A. Start MS Excel 2007,
B. Enter your datainto Excel spreadshect.
C. Highlightall cells containing data. In our example, thefirst column (A) containsvalues of x,

whereas the second column (B) containsvalues of force -F:
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D. Fromthe"Insert" tab select "Charts - Scatter". Use thefirst type of scatter charts D(Bcatter with
only MarkersQ
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Y ou should see a simple plot prepared by Excel 2007.
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E. Next step isto add axis labds and legend to thegraph. Select Q_ayoutOtab from CChart ToolsO
Then add a header usng the GChart TitleObutton and add axis labds usng QAxis TitlesObuton (both for
horizontal and for vertical axes). Optiondly, youmay edit or smply removethelegend. Grab and drag

acorne of thegraph (chart) to enlargeits size.

F. Thelast step isto add thelinear fit (astraightlinefit) to your graph (chart). Click once anywhere
inddethegraph area. Select the Q_ayoutOtab from GChart ToolsQ Click onthe OrrendlineQicon and
select the Quinear TrendlineOoption. You should see a graph similar to this:
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Now we can see the straight line of thefit, but we do not knowwha the parameters of the
equaionare. To showtheequaion, click on O'rendlinedand select More Trendline Option£O Then
check the isplay Equaion on chartObox
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Thefind result should look similar to theexample shown bd ow.

-Force vs. displacement x
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Fromtheequaionfor that straightline (y = 19.486x - 0.002) we can condudethat the best
estimate of the spring congant is: k=1949(N/m),
where 1949 (N/m) isthe dopeof thelineand £0.002 (N/m) represents the y-intercept.

MS Excdl can be aso used to fit more complicated equaions(e.g., polynomal, exponential,
logaithmic, etc.) usng the same procedure, butwith different trendline oponsBMore Trendline
OptionE€O



