INTRODUCTION TO EXCEL 2007

Welcome to Excel! This reading will walk you thgiua simple physics example and how you can use

Excel to do data analysis more efficiently and lgasthis section will be a valuable reference as go
through the semester doing your analyses.

Starting Microsoft Excel

If there is no desktop icon to open Excel, click$tartbutton and open th&ll Programsmenu. Excel will
show up as a separate icon or will be found irMieosoft Office folder.

Opening a Workbook

The workbookis the normal document or file type in Microsoftcel. A workbook is the electronic
equivalent of a three-ring binder. Inside workb®ghku'll findsheetssuch as worksheets and chart sheets.

Each sheet's name appears on a tab at the botttiva wirkbook. You can move or copy sheets between
workbooks, and you can rearrange sheets withinrkhgok.

In this tour, you'll make a new workbook in whigbu will be calculating the velocity and its uneémty
from a set of data values for distance and time.

What's on the Screen

When you create or open a workbook, Microsoft Exiigplays it in awindow There are a few
areas of the Excel window which you should note.
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Most of the work you do in Microsoft Excel will len aworksheet A worksheet is a grid of rows and
columns. Eacleell is the intersection of a row and a column andéhasique address, ogference For

example, the cell where column B and row 5 intdriecell B5. You use cell references when youtewri
formulas or refer to cells.

Generally, you firstselectthe cell or cells you want to work with, and thgsu enter data or choose a
command. Selected cells appear highlighted on gotegen. Theactive cell is the cell in which data is

entered when you start typing. Only one cell ifvacat a time. The active cell is shown by a lyeaasrder.
In the preceding illustration, cell Al is the aetcell.



»To change the active cell

Move the mouse pointer into cell B4 and click e mouse button.
Notice that the cell's reference ("B4") and itkieablank so far) appear in the formula bar.

»To scroll through the worksheet

1. Move the pointer to the down arrow in the vetticroll bar on the right edge of the window, #meh
click.
The worksheet scrolls down one row.

2. Click the scroll bar area below the scroll box.
The worksheet scrolls down one screen.

3. Move the pointer into the scroll box. Hold te& mouse button down, move the pointer back & th
top of the vertical scroll bar, and then releagenttouse button. This is called dragging.
The worksheet scrolls back up to the first row.

Entering and Editing Data

Imagine wanting to find the velocity of a car. Frdasic physics, you know that the velocity is telato
the distance and time traveled in the following &gsuming constant v):

d . S .
V= T wherev is the velocityd is distance antlis time.

So, a simple experiment would be for the experierefytou!) to use a stop watch to test the amoutitref
it takes the car a known distance and from thilsutate the velocity using the above equation.’sL&y
this.

First, we need to enter the data. Let's have thohemns: distance, time and velocity. It's useaéubive
each column a heading. Select cell Al and tjfjime (s). This simply indicates that the column of data
following cell A1 will be of times measured in seds. Select cell B1 and typBistance (m)and press
ENTER Since the entire word does not fit into the,gglu will need to adjust the column width. Mothe t
pointer between the B and C column headings untihanges into a double arrow, and then doublé clic
(always use the left mouse button). Finally, detetl C1 and enteNelocity (m/s). Go back and select
cell AL. Notice in the formula bar appears “Tin®"( If you wanted to change the heading, you @oul
click the mouse cursor up in the formula bar argpe

You should periodically save your worksheet. GalherExcel files are given the extension .xls.(e.g
vel.xls). Initially, click on th©ffice Button, choose Save As. A suggested file name will appeter
File Name: To change it, click on the File Namextand edit it as desired.As you proceed,
occasionally save your worksheet by typing CTRL-S.

Now we can enter our data. Let's assume thatrféasurement was performed three times at three
different distances of 500m, 1000m, 250m, and tmeg were found to be 20s, 42s, r@spectively.
Highlight cells A2:B4 (A2 through B4). Enter 202,49 (no units) in cells A2, A3, and A4 respectyel
Similarly enter the corresponding distances inBheolumn. Your worksheet should now resemble the
following illustration:



A | B | C |

.1 [Time {s) |Distance (m] “Yelocity (m/s)
A 20 5EIEI| _l
3 | 42 1000

4 9 250

5 |

Building Formulas to Calculate Values

So far, you've entered data in a worksheet. Tiyneeke that data useful, you'll write formulaSormulas
can do simple things, such as adding the valuéwancells, or they can do much more complex things.
Here's how Excel uses the SUM function to add taloas together.

On paper, you might = |
1 »~ add two numbers like KN
+2 this 20
3 In Excel, do this — %ZSUM(N A2

You can always identify a formula in Excel becaitsgarts with an equal sign (=). You normally see
formula itself only when you're editing the celbathcontains the formula. Otherwise, you see theeva
produced by the formula.

Now you will create a formula to calculate the witip

1. If it's not already selected, choose cell C2.

2. Type=B2/A2. This tells Excel to use the value in cell B2 (58a) divide it by the value in cell
A2 (20). Hit ENTER. The value 25 should appeathim cell. Click back onto cell C2. Notice
that the formula =B2/A2 appears in the formula bHrmecessary, you could click up there to
edit it.

3. Instead of having to rewrite the same formuwa dells C3:C4, you'll want to use the “fill
handle”. Position the mouse cursor in the lowghtricorner (known as the fill handle) of cell
C2 until it resembles a plus sign.

Selected cel Yelocity (mis
2501

Click on the fill handle of cell C2 and drag the ume down through cell C4. The formula
should automatically increment such that in cel] t8& formula should read =B4/A4, while the
value should be 27.777...

Fill handle

Say you wished to find the average of all the itk Instead of typing =(C2+C3+C4)/3, Excel laas
function which will do this automatically.

1. Select cell C5.

2. Type=in the function bar, then click on tiigbutton just at the left of theormula Bar. Select
AVERAGE if it appears as a function selection in the autrraenu or select th@tatisticalcategory

of functions and click oAVERAGE . Note the parenthesis and don’t hit ENTER yet! ‘bould

be prompted to enter the range of cells to be geeraNote: when you become familiar with the
different functions available in Excel and the moformat for entering function arguments, you can
type them directly into the cell (after the = sign)



3. TypeC2:C4 NOTE: You may also use the mouse to highlight these.cells
4. Close the parenthesis with the final result leimfAVERAGE(C2:C4)
5. PresENTERto accept the proposed formula. The final vaheukd be 25.529...

As is, your final value could have any number gfitdi When you learn more about significant figurgou
will know how many digits it should have. For ndet's assume we only want to go to the tenthseplac
With the mouse, highlight cells C2:C5. In tHeme Tab, the central portion of thibbon should contain

a Group calledNumberthat includes Increase/Decrease Decimal buttonshwthok like this: . If
they are present, click on them to decrease theesdb only have digits in the tenths place. Yay @iso
need to adjust the column width.

Whenever you have a new value, you should alwasesiga label. In cell B5, typaverage =.

You worksheet should now appear like the following:

A | B | C |
_1 |[Time (s) Distance {m) “elocity {m/s)
2 20 500 250
3 42 1000 238
4 9 250 2754 =BAIA4
3 | aerage= [ 25 8le—avERAGE(C2:C8)

Select any blank cell and hit the fx (function)t@tfrom the toolbar to discover what other fornala
Excel offers. You might want to try other formwdas see how they all work. Choose a formulacsele
the range from the data given, end the parenthasishit ENTER. Be careful not to change any values
in your range! Before proceeding, be sure to detety new formulas you've created.

Standard Deviation

This average value is perfectly reasonable, but tmwou account for it only being the average? bt
way to do this is to use the property of standagdiadion which gives an indication of the spread of
velocities used in calculating this average. Asaalogy, think of it as throwing darts at a davaid. If
things are going well, most of the darts will hisraall area near the bulls-eye resulting in a sstatidard
deviation. However, if it's a bad day and the slarte going all over the place, then there isgelatandard

. . , . 1 &, - .
deviation. The formula used to calculate standasdation, given as, is: 0:\/Nl XM')‘XJZ This is
4 i
a pretty involved expression, but fortunately, Exwes a function which will work through it autoricaily.
This function is=STDEVP(range whererange is the set of data for which you wish to calculate
Standard deviation only works for a large numberpfN\data points; as a general rule, you shoula lzv

least 10 data points to use standard deviatio® URicertainty in the average is not jostather, it is%.
Select cell C6, type and using the function,ffin the tool bar or the function menu in the fotanbar
select the command for standard deviation (buttdmgss ENTER yet). The range, for this case, lvdill
C2:C4, which you can type in manually or select by highligg those cells. To divide byN, enter
/SQRT(3), since you have 3 data points. The end formutalldhbe=STDEVP(C2:C4)/SQRT(3) The
value you should get is 0.960...m/s. Decrease&danals down to I(For more explanation on standard
deviation, read the last section of thgperimental Uncertainty Review link on the Physics 108 web page




and theUncertainty Tutorial link on the Physics 108 web pagédbel this by typindgJncertainty = in cell
B6.

»Before we proceed to the next section, you'll needio a few things first.

1. Select cells A2:C2.

2. Choose COPY from the Edit menu. A dotted lineudd appear around the cells.

3. Click on cell A8.

4. Choose PASTE from the Edit menu. Cells A8:C8usthnow be a duplicate of A2:C2.

Partial Uncertainty

The above calculations assumed that every date i@kxact. There is an uncertainty associated eeth
measurement which will give an uncertainty for ¢agulated velocity. This uncertainty will tellethperson
reading your data (us!) about what the velocitypig, makes no claims that this is exactly whatlecity

is (because it's not). To get an uncertainty, willineed to make an educated guess (how thessgmiase
made will be explained in lab) as to how far offiganeasurements might be. For example, suppose tha
you measure the time traveled to have been 20Bet;.your reaction time may have slowed you dowvn,
maybe it was a little hard to tell when the carotlyacrossed the border (how well do you know thstashce
anyway?), so maybe the time could have been angwietween (17-23) sec. In that case,
t = (20 3)sec Since no measuring device is completely accumtedistance has some uncertainty

to it as well. Let's sayd =(500+ ) m. To find the uncertainty in the velocity, we ilse partial

uncertainties. This means that we will find thetiph uncertainty of the velocity with respect twetl)
distance and 2) time and then sum of the partiasghe total uncertainty.

Let's do the distance first. We assume there'stime uncertainty and see how just the distance
uncertainty affects our calculation of the velocity

1. Highlight cells A8:C8.

2. Using the fill handle, drag down through cells2AC12. Now you should have five identical rows
of data.

3. Choose cell B9. In here, you will enter the rdéstance o601 (=500+1). Notice cell C9. The
corresponding velocity should have automaticallgaed to 25.1(isn't Excel great?!)

4. Enter the min distance (=500-1) into cell B10.

5. Enter the min and max times in cells A11 an@ Adspectively.

This section of your worksheet should resemblddhewing:

A | B | c |
]
8| 500 2510
3 20 501 25.1 “>difff2=unc in v wrt d
] 0 499 2.0
11 17 a00 294 . .
E 23 E00 27 >d|ff/2:UnC Invwrtt

Now, if you find the difference of cells C9:C10 wigd by two, this will give the partial uncertainty
velocity with respect to (wrt) the distance. Tlaatjal forv wrt t is from the diff/2 of cells C11:C12. To
find the total uncertainty of the velocity, add etiger these two partial uncertainties. Find thisi& using
Excel. To find the partial with respectdpselect cell C13 and enter the formal&£9-C10)/2 Move to
cell C14 and do similarly for the partial with regpto time. Finally, select cell C15 and add thgecells



C13+C14. This value is the total uncertainty fog velocity. It is also very helpful to label eaafithese
uncertainties for what they are. For exampleglh&13, you could type:partial unc wrt d =

For more on partial uncertainties, see tB&perimental Uncertainty Review and Uncertainty
Tutorial links on the Physics 108 web page.

Creating a Chart

Charts are visual representations of worksheet data.elBrcludes several chart types, such as bar, line,
and pie charts. You can use charts to clarifydseor relationships that might not be apparentn t
worksheet data alone.

A chart is either embedded directly on a worksheett appears on its own chart sheet in the warkbo
Excel automatically updates a chart if the workskega upon which it's based changes.

Now you'll create a line chart of the distancetivae data and embed it directly on the workshdat.do
this, click on thd nsert Tab in theRibbon. One of th&sroups shoud beCharts

1. Highlight the cells in the worksheet that yountvid be graphed. (For x-y axis graphing, Excel
defaults to assume your leftmost column is to laglged on the x-axis and, if you have more than
one additional column, that each additional colusmto be graphed as a separate y-data range
corresponding to the same x-data).

Make sure you see tlarts Group in theRibbon (under thd nsert Tab).

SelecScatter

Select the graph subtype from the samples tbtst gata points but doesn’t draw lines or curves.
The chart should appear on the worksheet. fodbthe chart, click on tHeayout Tab.

Add a chart title and x and y axis labels ugmgChart Titles, Axis Titlgset al in thelabels
Group under theLayout Tab. Using other options in thiSroup, you can also adjust the axes,
add gridlines and a legend for data points. Hsrgtaph, click on theegendoption and turn off
the data legends.

o0k wWN

Excel creates the chart on the worksheet.

Manipulating the Chart

Often, we will ask you to find the slope of the toitsline for your data. Excel will calculateriumerically
as well as draw this line (called a “trendline”) tbe chart.

1. Select cell B17. Typleest slope =

2. Move to cell C17. Enterlinest(B2:B4, A2:A4) Where B2:B4 are the y data, and A2:A4 are the
X.

3. Hit enter, and the value for the best-fit sl¢phich is the velocity--do you see why?) of 22.8m/
should appear.

To plot this best fit line

1. Right click on one of the data points on yousreth A new menu window should open.

3. Select thé\dd Trendlineoption in the new window.

4. Another new windowHormat Tendlingshould appear. Under Type, choose the lineghgra
option.



5. If you want to display the equation on your ¢ragheck the box in this window that s@jisplay
Equation on Chart, the@losethe window Notice the slope calculated above correspondseto t
linear term of the trendline equation that now app®n your chart. Make your own calculation
of this slope and see how it compares to Excels.

6. Most of the time when adding trendlines you widint to make the trendline thinner. You can do
it when in theFormat Trendlinevindow or at any time later. To make the line tign just open
theFormat Trendlinevindow as before and select thiee Styleoption on the left of the window.
See if you can figure out how to make data poiatkers (the “dots” displaying data points on the
graph) by right clicking on a data point and sétegFormat Data Series.

(Note: This is only the best slope. We will askiyo do max and min slopes as well. Excel will N€»r
this for you. Can you figure them out? For higtsto theUncertainty Reviewink on the Physics 108 web
page to the section on Graphs and Error Flags-thinty in the Slope of a Line.)

Occasionally, you may need to change the scaleeddixes. The same technique applies to eitherdhg
axes. In this example, you will change they.

1. If the chart isn't still selected from beforeutble click on it.

2. Right click on the y axes. In the window thpens, seledtormat Axis

3. Under theAxis Optiongab, Change thilinimumoption toFixedand change its value {©00Q
4. Closethe window, and the scale of the y axes shoulé changed.

Printing your results

The information in this section should apply to ER¥Elab you do, so make careful note of its contents
When you're happy with how your worksheet looks #tedready to be printed, save it to your floppyda
move to one of the printer-connected computersvags try to make sure it will print how you wanttie
FIRST time. In general, we try to make the analgaish that it will take only one sheet of paper.

To see how the printed copy will appear, seRrint Previewfrom theOffice Button. Click on thePrint
option and clickPrint Preview If it will take many pages, try one of the fallmg "tricks" to minimize
pages:

A. Have the document print horizontally rathemthartically: Click on thd?age Layout Tab in
the Ribbon and click onOrientationin the Page Setup Group. SelectLandscap€or the
Orientation and click o®K. (Notice you can alsBrint Previewin this Group.

B. Change the scaling: Click on tRage Layout Tab in the Ribbon and change the/idth and
Heightto 1 pagein theScale to Fit Group.

Finally, once everything will fit on a (hopefully§ingle page, in th®age Layout Tab of the Ribbon,
look in the Sheet Options Group and check th&rint boxes forGridlines andHeadings This will add
gridlines to your cells and give them the alphamienieeadings (columns A, B, C, rows 1, 2, 3 .that
enable someone looking at the sheet to locatefapeells.

After printing your worksheet, write the formulasedl in Excel on the sheet itself or in your labebobk.
You can also print the equations used by pressing crl || + N
This changes the worksheet into a mode where dfg amtaining equations will display the equations
instead of the calculated value of the equatiarst Lit the same keys to toggle the worksheet ttaskow
cell values.

Spend more time simply messing around with Exttd.a powerful spreadsheet and fairly straightodv
to use, and it definitely has its quirks! Butydu learn it, it will save lot of time for doing analysis.



USEFUL EXCEL FORMULAS

in English in Excel
plus minus times divided by power of + - N
average =averaga(nge
standard deviation =stdevp(ge
T =pi()
square root =squeéll)
exponent (e.g. 3x1Y) E (e.g. 3E-3)
[arc]cosine 0B (B in radians) =[a]coscell)
[arc]cosine 0B (B in degrees) =[a]cos((PI1()/180)*¢ell))
slope from mAy/Ax =linestfy range x rangg




