
Math 110 Lab 1: Pie ce wise Line ar FunctionsandExcel Fall2 000

For m ing Lab Gr oup s
Much ofyour w ork in lab in thiscourse willbe done in group softhre e (or som etim es

two)p e op le. B e gin by for m ing group s,introducing yourselves,ande xchanging contact
inform ation (p hone,e-m ail,etc.)A lso agr e e up on a tim e andlocation thatyou can m e e t
asa group atle astone day be for e lab m e etsagain ne xtwe e k.

Today'slab willdevelop your unde rstanding ofp ie ce wise line a r functions,esp e cially
asthe y can be usedto ap p r oxim ate othe r functions.To be gin,take outyour \Class3"
handoutandwork asa gr oup to com p le te the q uestionswhich w e r e notcom p letedin class.
W he n you ar e done,che ck your w ork with the p r ofessor for the lab andthe n m ove to one of
the com p ute rs.Your w hole gr oup shouldsha re one com p ute r.E ach ofyou willtake a turn
atthe m ouse andke yboa rd.The r e stofthe group shouldassistby m aking suggestions
aboutwhatto do anddiscussing r esults.

Using the Lab Com p ute rs

N o p rior e xp e rie nce with com p ute rsisne cessary.You willle a rn e ve rything you ne ed
to know aboutcom p uting for thiscourse in the labsthe m selves. To be gin,m ake sur e
the com p ute r ison,the r e isno disc in the °op p y drive andthatW indowsisrunning.If
W indowsisnotup ,re bo ot.

Intr oduction to E xce l
O p e ning Exce l: In the Desktop , n̄dthe folde r labeledSpreadsheets.In thisfolde r,
double-click on the Microsoft Excel 97 icon. If the E xce lwindow isnotaslarge as
p ossible,you m ay wish to m axim ize itssize.You can do so by eithe r double-clicking on
the color edba r atthe top ofthe window or by clicking on the m iddle box in the up p e r
right-handcorne r ofthe window.B e car e ful! Clicking on the box containing the X will
close E xcel.
O p e ning Sp e cīc E xce lFiles: T he standardna m e ofan E xce l̄ le hasthe for m

drive :/folde r 1/.../folde r n/̄ le nam e.xls
which also tellsyou itslocation.To op e n an E xce l̄ le,click on the File m e nu andsele ct
Open... (or click on the yellow folde r in the toolba r).The Open dialog box willap p e a r.
Click on the dow nwa rdp ointing a r r ow ne xtto the ē ldlabeledLook in:.A box with the
drive anddire ctory structur e for your m achine willap p e a r.Sele ctthe a p p r op riate drive.
The r̄stle veldire ctoriesfor thatdrive shouldap p e a r asfolde rsin the la rge ē ld.Sele ct
the top le veldire ctory,folde r 1.The subdire ctoriesin folde r 1willap p e a r.K e e p sele cting
the a p p r op riate folde rsuntilyou r e ach folde r n.The E xce l̄ le l̄e nam e.xlsshouldap p e a r.
Sele ctitby double-clicking on itsna m e o r icon.

Use thisp rocedure to op e n the l̄e h:/Math Courses/Math110/Wk02F00Lab.xls.
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She e tsin Exce lFiles: E xcelisa sp re adshe e tp rogra m .A sp r e adshe etisa la rge table in
w hich one m ay e nte r andm anip ulate data.MostE xce l̄ lescontain one or m o r e sp r e ad-
she e tsandm ay also contain cha rtsandothe r diagr a m s. W e willr e fe r to allofthese as
sheets.E ach she etislabeledon a tab foundon the bottom le ft-handedge.
W he n you r̄stop e nedE xcel,the p rogra m cr e ateda ne w W o rkbookfor you autom atically.
Ithadthr e e she ets,labeledSheet 1,Sheet 2 andSheet 3.In m ostE xce l̄ lesfor your
com p ute r labs,the she etswillhave labelswhich indicate their inte ndeduse or conte nts.
Som etim esan E xce l̄ le willhave so m any she etsthatyou willhave to scrollback andforth
using the a r r ow buttonson the bottom le ft-handside ofthe window to n̄da p a rticular
tab.In Wk02F00Lab.xls,you will̄ ndtwo she ets,labe led(1)Using Points and(2 )Using
Slopes.

Saving E xce lFiles: A ny E xcel l̄e you op e n for your com p ute r lab willcom e from a
R ead-onlydrive or dir e ctory.Thism e ansthatyou can m odify itasm uch asyou w ant,but
you cannotsave your r e visionsby w riting ove r the original̄ le.You m ay wantto save a
cop y ofe ach E xce l̄ le for futur e work.W e e ncourage you to save your l̄e e ve n be for e you
m odify it.
You m ay eithe r save a cop y on your disk,using the A :-drive or in the MyDocuments folde r
on the C :-drive.In eithe r case,click on the File m e nu andsele ctSave as....Thiswill
op e n a dialog box sim ilar to the Open box.Se le ctthe a p p r op riate drive and/or folde r and
typ e a na m e for the l̄e in the ē ldlabeledFile name:. W A R N IN G! T he cop y you
m ake on the C :-drive willbe deletedfrom the com p ute r within 2 4hours,so do notde p e nd
on itbeing the r e m o r e than a fe w hourslate r.

Using Pointsto Sp e cify a Pie ce wise Line a r Function

1.You know thatthe e q uation for a line can be foundifyou know two p ointson the line.
To r e fr esh your m e m o ry,in the two casesbelow n̄dthe e q uation ofthe line p assing
through the p air ofp oints:

a) (0;0)and(1;1)

b) (1;1)and(2 ;4)
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2 .Use your e q uationsto de n̄e a piece wise linear function y = f(x )on the inte rval
0· x · 2 .R e m e m be r,you willne edto divide the dom ain into two sub-inte rvals.

3.N ow bring up the E xce lshe etlabeledUsing Points.You willse e a table listing the
p ointsyou have justbe e n w orking with,along with som e blank e ntries.The r̄stthing
you willdo isle a rn how to use E xce lto p lotthe gr a p h ofa p ie ce wise line a r function.

a) B e gin by highlighting the data r ange fr om the cellA5 in the top le ft-handcorne r to
the cellB 8 in the low e r right-handcorne r.

Highlighting in Exce l: Highlighting a r e ctangula r r e gion of cellsisan e sse ntialskill.
Thisisdone by starting in one corne r ofthe desiredr e gion,clicking andholding the le ft
button,dragging the w hite cr ossto the op p osite corne r ofthe r e gion andr ele asing.W he n
you click on the r̄stcell,be ca r e fulnotto rele ase be for e dragging.Itisp ossible to cop y
andp aste rathe r than highlightifyou a r e notca r e ful.Cop ying andp asting willoccur if
the w hite crossbe com esa dark,thin cross.

b)Click on the Chart Wizard button on the r̄sttoolbar (itlookslike a bar gra p h with
a blue ba r,a yellow ba r anda redba r).Sele ctXY(Scatter) asthe gr a p h typ e and
sele ctthe lowe r,le ft-handsub-typ e.Click on Next.

c)Click on the Series tab. Curr e ntly the r e shouldbe only one se rieslistedin the
box on the le ft.The r e a r e thre e ē ldson the rightside ofthe dialog box.The top
one allowsyou to na m e a p a rticula r se ries. The se cond ēld(labeledX-values:)
indicateswhich cellsp rovide the inp utvalues. The third ēld(labeledY-values:)
indicateswhich cellscontain the outp utvalues. E xcelisa sm a rtp r ogra m . Ithas
autom atically sele ctedthe r̄stcolum n ofyour data asthe inp utvalues; the se cond
colum n com p risesthe outp utvaluesfor Series 1.First,nam e Series 1 by clicking
in the top ē ldName: andtyp ing f(x) vs x.

d)Click on Next andp roce edto give the cha rtthe title f(x) vs. x,labeling the
a p p rop riate axesx andf(x).

e)Click again on Next.Thiswindow isthe Chart Location dialog box.Se le ctto save
the chartasa ne w she etandchange the na m e ofthe she etto f(x) andthe n click on
Finish.You willbe take n to the ne w she etandthe gra p h justcre ated.
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You have have noticedthatA T THE SPE CIFIED PO IN T S,y= x 2. ThisisN O T the
for m ula for the p ie ce wise line a r function you have justgra p hed,butthe function you have
justgra p hedcouldbe saidto A PPR O X IMA T E the gra p h ofy= g(x )= x 2 .(Ifyou like,
gra p h y= x 2 on your gr ap hing calculator a com p a r e .)

4.How couldyou use E xcelto p lota p ie ce wise line a r function h(x )thatdida B ETT E R
job ofa p p r oxim ating y= g(x )= x 2 ? Firstdete r m ine a strate gy,the n ca r ry itout.
Labelyour ne w cha rth(x )vs. x . In w hatway ish(x )a bette r a p p roxim ation to
g(x )= x 2 than f(x )was?

Using A n InitialPointW ith Slop e s

5.A p ie ce wise line a r function can som etim esalso be de n̄edby sp e cifying an initialp oint,
a se q ue nce ofsubinte rvalsin the dom ain,andthe slop esto use on e ach subinte rval.
To se e this,sele ctthe Using Slopes she et. The table he r e isa bitm or e involved.
You have an initial(x ;y)p ointgive n,andalso colum nslabledDelta x,Slope and
Delta y.Discussin your group how you couldcom p ute Delta y ifyou w e r e give n the
Slope value andDelta x.
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Ifyou p ointto the cellsin thistable,you willse e thatthe r e isa form ula attachedto the m .
T he for m ula a p p e a rson the toolba r above w he n you p ointto the cell.To cop y the form ula
into cellsbelow a give n ce ll,sele ctthe give n cellandthe n m ove the cursor to itslowe r
right-handcorne r.W he n itturnsinto a cross,m ove itdown acr ossthe cellsbelow in that
colum n to cop y the for m ula into the m .

5.Do thisto com p lete the table,with e ach ofthe colum nslistedin the following orde r :
Delta x,x,Delta y,the n y.CHE CK : YO UR LA ST x value shouldre ad2 .W hy does
the orde r m atte r? Discussin your group e xactly whatisbeing calculated.Con r̄ m
thiswith your calculator,ifne cessary.

6 .Use E xcelto p lotthe gra p h ofthisp ie ce wise line a r function (callitp(x )).Com p a r e
itwith your gr a p h off(x )andwith a gra p h (on your calculator)ofg(x )= x 2.

7 .A gain,p(x )couldbe usedasan a p p roxim ation to g(x ). Discusswith your gr oup
how you couldim p r ove the a p p roxim ation to g(x )for 0 · x · 2 . (Hint: W hatis
the r elationship betw e e n the value of x andthe value of Slope? Try to continue
thisp atte rn.)Ca rry outyour p lan anduse E xcelto constructa p lotofthe r esulting
p ie ce wise line a r function q(x ).
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Pr e p a ring Your Lab R e p o rt

Your r e p o rtshouldconsistofa cove r p age with the title ofthe r e p o rtandthe na m es
andsignatur esof your lab gr oup m e m be rs. A lso indicate your Lab Se ction.E ach
p e rson (in a gr oup ofthr e e )shouldcom p lete a r̄stdraftofone ofthe thr e e p a rts,and
the gr oup shouldm e etto r e adanddiscussthese draftsbe for e subm itting the n̄alre p o rt.
The n̄alre p o rtisDUE IN N E X T W E E K 'S LA B.Grading willbe C r edit/N o C reditwith,
how e ve r,a high standardfor r e ceiving cr edit.Ifyou do notinitially re ce ive cr edityou will
have one w e e k to re vise the r e p o rtto cor r e ctany p roble m swith it.

You willne edto r e fe r to your E xce lworkshe etsfor thislab to answ e r these q uestions.

Part1

Describe how the p ie ce wise line a r a p p r oxim ation to g(x )= x 2 wasconstructedin the
"Using Points" se ction.In w hatwayswasita go odap p r oxim ation andin whatwayswas
ita p o or a p p roxim ation? W hatdidyou do to im p rove the a p p r oxim ation?

Part2

Describe how the p ie ce wise line a r a p p r oxim ation to g(x )= x 2 wasconstructedin the
"Using Slop es" se ction.In w hatwayswasita goodap p r oxim ation andin whatwayswas
ita p o or a p p roxim ation? W hatdidyou do to im p rove the a p p r oxim ation?

Part3

Com p a r e these two m ethodsofp roducing a p ie ce wise line a r ap p roxim ation to g(x )=
x 2 .W hich one givesyou bette r a p p roxim ationsfor a give n num be r ofp oints? Ifyou could
use asm any p ointsasyou wished,wouldboth ofthese a p p roxim ationsbe goodone s?


