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Chaptef 6: Data Analvsis

In physics, relationships between physical quantities are determined
experimentally and expressed mathematically. As sucho it is important for any budding
scientist to master the skills required to analyze physical data and determine what, if any,
mathematical model relates the data. In this section, you will learn how to analyze data
using a method known in rnath and science as regression analysis.

Cornputer Based Regression Analysis (Microsoft Excel)
ENTERING DATA
1. In order to create graphs you must first enter your data into a spreadslreet. To do this

open MS Excel and type your independent variable in the first column and your
dependent variable in tlre second column. Orr the first line in each column, label the
quantify and state tlre units. (see below)

t(sec) x(m)
0 0
1 5
2 20
3 45
4 80
5 125

PLOTING DATA POTNTS
2. Once you have entered the data you are ready to plot the data on the graph. To do so,

use your mouse to highlight the two columnq of data, excluding the labels.

3. Once the data is highl ighted as shown above, cl ick the pul l  down menu INSERT at the
top of the window and choose CHART from the menu. This will open what is
called the "Chaft Wizard'o which will allow you to choose some of the basic features of
your plot.

4. Once the Chart Wizard has popped up, click XY SCATTER from the chart type list
and choose the de ick NEXT.
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5, You should now see a plot in the Chart Wizarcl screen that represents your data (see below).
Once again cl ick NEXT.

6. In tlre Chart Wizard window, you will now have tlre option to customize your graph. Be sure to
add an appropriate title and to label your axes.

- Your t i t le should be wrif ten as fol lows: 'oDependent variable" (symbol) vs.
" lndependent Variable" (symbol) for "scenario"
Ex. Position (x) vs. Time (t) for a Ball Rolling Down a Ramp

- l f  your x-axis values were t ime measurecl in seconds, you would type " Ti lne
(s)" in the space titled Value (X) Axis. Do the same for your y axis. Do NoT
PRESS NEXT!

7. Using the tabs at the top of tlre Chart Wizard window, fepl free to customize you graph
however you feel appropriate. Below are a few suggestions to improve your graph
- To delete tlre "Series" boxes at the left of your plot, click on the LEGEND tab and

uncheck "Show Legend"
- Go to the GRIDLINES tab and rnake sure "Major Gridlines" is cheoked under both

t h e X a n d Y a x i s .

When you are done cl ict< NEXT.

8. You are now at the last page of the Chart Wizard. Click the option to place chart "As
New Sheet" and type a fitting name for the new sheet in the field to the right. Once you
have given it a name click FINISI-l and your graph will be shown. Notice at the bottom of
the page that your graph is located on an entirely different sheet from your data (slreet l).
To move between the data and your graph sirnply click on the appropriate tabs at tlre
bottom of the screen.

PLOTTING THE REGRESSION LINE
9. In almost all cases you will need to find a mathematical function (regression line) that models

your data. To do this, right click on any one of the data points on your plot. Doing so will
highl ight al l  of your data points and simultaneously open a pop up menu next to your

, mouse pointer. I f  your data points are NOT highl ighted but a window has popped up,
press the ESC key and try again. (YOU NEED THE POINTS TO BE IIIGHLIGHTED
TO BE GIVEN TFIE OPTION TO ..ADD TRENDLINE'' WHICH WILL FIT'THE
DATA WITFI A CURVE.)
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10. From t lre pop up nrenu, choose ..Add Trendline. .  ," .  Cltoose the type of regression
that wi l l  best model the scenario you are analyzing and cl ick OK. You slrould now see
the regression l ine plotted on your graph. Note: Almost al l  physical relat ionslr ips are
l inear or quadratic (polynonrial of order 2)

1 l. Now tlrat you lrave your curve, you will warrt to show the numerical equation that describes it.
To do this, double-cl ick somewhere on the regression l ine i tself ,  This wil l  open a window
called "Format' frendl ine". At t l re top of the Fomat Trendline window, choose the
OPTIONS tab and check tlre "Display Equation on Chaft" box. Now click OK.

12. You slrould now see the equation of the regression line displayed on your
graph. IF it is diFficult to read it where it is located, click the equation and drag it to
another place. lf you double click on the equation it will allow you to format the font size
an number fonnat. Note: When r:eporting your regression equation, be sure to name the
fype of mathematical relationsirip represented and also to replace x and y with the
appropriate physical variables (ex. t arrd x).

Calculator Based Regression Analysis (TI 83/TI 84['I 84+;
ENTERING DATA

All regressiott is completed only after the data has been entered into the lists via the EDIT
Mode. Tlre EDIT Mode is found by pushing <STAT> and <EDIT>. To clear the lists, place the
cursor on top of the list and press <CLEAR> <ENTER>. Do this to each list to be cleared.

Enter the data and take note which list has the independent variable (horizontal or x-
variable), and wlrich has the dependent (vertical or y variable). Generally, place the x-variable in
Lr and the y-variable in L2 unless t lrese l ists are in use; this makes analysis easier.

PLOTTING THE DATA ON TI.IE CALCULATOR
After the data has been errtered, press <2'd> <STATPLOD. and turn on the Stat Plot.

Choose the scatter plot,  and select t l re l ists with t lre corresponding variables in them. Select a
mark. (do NOT select the dot, frop it is hard to see on tlre graph)

Press <ZOOM> <ZOOMSTAT> and the graph is drawn witlr proper window values. RE:
you must turn off orclear al l  graplrs l isted in the Y= Menu, otherwise these wil l  be automatical ly
graphed also.

DETERMINAI"ION OF TFIE REGRESSION EQUATION
To complete the Regression Analysis, exarnirre the graph. Then select the best regression

fit consulting your Regression Analysis paper. Press <ST'AT> <CALC> and select the regressiorr
type wlrich fits your graphed data. Move the cursor to the regression, and press <ENTER>. Then
type the lists separated by a comma where the independent (x) and dependent (y) were stored,
respectfully. Tlren hit <ENTER> Ex. PwrReg Lt,L, <ENTER>

The Generic Regression Equation and variables are shown on the screen. These should be
copied or writterr down. The r-value designates the accuracy of tlre equation's fit of the data.

PLOTTING THE REGRESSION EQUATION
To get the calculator to superimpose the curue onto the data, follow these steps: After you

completethe regression above, press(Y:) and turn off orclearal l  of theequations in the menu.
Place your cursor in tlre first ernply space in the Y: menu and press <VARS> <STATISTICF.
Move cursor to <EQ> and press <RegEQ> and <GRAPFI>, The regressiolr equation should be
superirnposed onto the points plotted Frorn the original l ists via STATPLOT.
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ChApter 7i Lab Reports

The Physics laboratory report is a formal clocunrent and will be written in proper format
utilizing correct formal English and proper spelling. The report should be worcl processed except
for graphs, sarnple calculat ions, and charts/tables. Tlre fol lowing sections shoulcl be include.d [ in
the order belou,) irr every lab report. Each section slrould be Wriften irulaEj tense third persgu.

TIILE PAGB: slrould irrcludethe nanre of the lab as writ ten on the lab instruct ions, the date i t
was perlbrrned, and the nanres of the menrbers of the lab group.

PURPOSE: should list the reasons tlre lab was perfornred. It is assutned in the purpose
section t lrat the reader wil l  imply t lre wordsooTlre purpose of the lab is", so your purpose
statemerrts slrould be writ ten as inf ini t ive phrases beginning " ' l 'o * a verb"
Ex. To determine the elJbcts of a constunlfrtrce on tlte velocity of an ollecl.

APPARATUS: a detai led l ist of, the tools/tnaterials used in t lre experiment arrd in analysis of the
experirnent. List must incl icate the precision of each instrurnetrt  used.

PB99EDURE: cookbook set of irrstructions of how tlre experinrent was done and how the data
was analyzed. 

' l 'hese 
rnust be precise. Tlt is tr tay be writ ten in paragraph or outl ine form.

DA.TA: cotrtains both raw atrd nranipulated data. Data is placed in tables and/or graphs tlrat
accurately represent the inforrnation gatlrered during experimerrtation. Craphs/tables are
given t i t les, are clearly and accurately labeled, and regression equations are shown with
proper variables. NOT'E: All graphs nrust have properly labeled axes (quantity and units),
a title indicating independent and dependent variables, and the equatiorr tlrat describes the
curve (wherr appropriate) written witlr tlre appropriate "physical quantity" variables.

SAMPLB CALCULAII'IONS: shows an example of each type of calculation done throughout
t lre lab. Sarnple calculat ions must include correct utr i ts and signif icant digits.

MATUAI OUESTIONS/Rtr$ULTS: answers to atry lab nranual questions and/or an
explanation lrow the data was analyzed. All arrswers/results must be supported by the data
and calculat ions.

EBROR ANALYSIS: rnust include a l ist irrg of signif icant errors inherent to the
experirnent. E,rrors rnay be lrunran, instrumetrtal,  or systematic. A l ist of errors is not
etrough; a discussion of the irnpacts of l t l re errors nrust also be inclucled as well  as
recotnrnendatiotrs as to lrow errors could be reduced/el inr inated in the future.

CONCLUSISNS:. tlris section nrust includejl sumnrary of the final results. includil]g all
qual i tat ive f iudinss and rnathernatical relat ionshiE; (calculated values. equatioqs etc.).  I t
must also colttain a sununary of the tnost significant errors. Lastly, this section rnust
discuss what you ltave learned by perf,onning this lab and must provide all inforrnatiorr
necessary to relate tlre results/findirrgs to the purpose of lab.

Word processing, spreaclslteets, computer graphing softwaren and spelling/grarnmar checks all aid
irt  producing lab reports. Please use them! Some addit ional things to remember when writ ing lab
reports:

l .  Contractions are NOT al lowed in forrnal writ ing.
2. Never write olt the backs of repofi pages.
3. Answert l te manual questions by incorporating the question into the answer and

supportirrg it witlr data lronr the experiment.
A firre quality laboratory arralysis/report is difllcult to write. It tal<es time and input from

tlte experinrenter(s). AI-L l-AB REPORTS ARE DUE ONE WEEK ItrROM COMPLEI'ION OF'
l ' [ . lE LABI PLEASE USE I -HIS - l - lME 

WISELYI Wr i t ing lab repor ls  is  one of  t l re  most  va luable
ski l ls you can leartt  in this class, and conrplet ing them properly can lrelp your grade inrmensely.
Please do your best and do not get discouraged. I t  wi l l  take t inre and practice to master this
sk i l l ! ! !  GOOD [ ,UCK!


