E Chapter 2: Introduction to Maple V

B 2-1 working with Mapl e Worksheets

[B Try 1t! (p. 15)
Start a Maple session with an enpty worksheet. The name of the worksheet should be
Untitled (1). Use one of the standard nethods for your platformto nmaxi m ze the
wor ksheet (that is, expand the Mapl e worksheet so that it conpletely fills the
wi ndow). The result should be very simlar to Figure 2-1.
Sol ution
. | C See Fi gure 2-1 on page 15 of the text.

Try It! (p. 16)
[Activate bal |l oon help in your current session. Then, use it to display the
descriptions of each of the icons in the tool bar.
Sol ution
L [Followthe directions found in the text on page 16 i medi ately preceding this
L Try It! (p. 16).
Try It! (p. 17)
Use the toggle switches at the top of the View menu to see how the interface
{changes when various nenu bars are hidden fromview Wen finished, be sure that
all bars are visible.
Sol ution
See the discussion that imediately precedes this Try It! (p. 17)

This exercise is intended to famliarize you with Maple's interface and the
term nol ogy used to describe the different conponents of the interface. |
| recommend having all three icon bars visible at all tines.
Try It! (p. 20)
[ Use the Copy and Paste nmethod just described to conplete the verification that the
second solution satisfies the two equati ons.
Solution
C>restart;
[To get to a state fromwhich it is possible to conplete the Try It!, execute the

foll ow ng comrands (from pages 17 -- 19):
r>f 1= x"3 + x;

L f:=x3+x
> g := a*x"2;

L g:=ax
r>df :=diff( f, x);

L df:=3x*+1
r>dg :=diff( g, x);

L dg:=2ax

r>SOL :=solve( { f =g, df =dg}, { x, a});
L :={a=2,x=1},{x=-1,a=-2}
subs( SOL[1], [ a, x, f =g, df =dg ] ):
[2,1,2=2,4=4]

1
\%

C>

To verify that the second solution in SOL also satisfies the two equations, copy
the previous line to an input region, change SO.[1] to SO.[2], and execute the
conmand. The new command and its result should | ook I|ike:

> subs( SO.[2], [ a, x, f =g, df =dg ] );

[-2,-1,-2=-2,4=4]

Lo
Try It! (p. 21)
[ Open the worksheet first.nmms |ocated on the Tool kit honmepage. Conpare this
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L worksheet with the one you have just created, nyfirst.ms.

Sol ution

See the worksheet first.ms that can be obtained from Addi son-Wsley or from one
of the authors (Meade). The relevant URLs are

ftp://ftp.aw conl cseng/ aut hors/ meade/first. mws and

http://ww:. mat h. sc. edu/ ~neade/ t ool ki t/first. ms.

Note to Publisher: Please confirmthat the AWURL is/will be appropriate. \Wat
. [ L do you need to nmake this possible?

Try It! (p. 21)

T To explore the ram fications of the fact that all worksheets within the sane Maple
session access the same Maple kernel, create a new worksheet (the default name
should be called Untitled (2). ) Enter and execute the command f; in the new

wor ksheet. The result should be the expression representing the function f that was
entered in the worksheet now titled nyfirst. nms. Note that even though there is
nothing in Untitled (2) to indicate how f received a value, the result clearly
shows that Untitled (2) is sharing information with nyfirst. nms, and any ot her
comand executed within this Maple session.

[B sofution
L The output fromthe conmand f; in Untitled (2) should be
[ X3+ X
If you have not followed the text, you will likely see that there is no val ue
{assi gned to the name f. In this case you shoul d repeat enough of the discussion
in the text to give a value to f in another worksheet.

Try It! (p. 23)

Use the subs command to determ ne the exact |ocation of the second point of
intersection for the derivatives. Are the answers you obtained in reasonable
agreenent synbolically and graphically? Wiy is this point not a solution to the
tangency probl en?

Sol ution
L > restart;
C The follow ng assignnents fromthe text are needed

r>f := x"3 + x;

L fi=x3+x
[ >g := a*x"2;

L gi=ax
r> Q& := subs( a=2, g );

L G2:=2%
r>df :=diff( f, x);

B df:=3x%+1
r>dx :=diff( &, x);

L dG2:=4x
C >

[ The intersection(s) of the derivatives can be found using

> solve( df=d®&, x );

1

[CSN

The intersection at x=1is the point of tangency di scussed on page 22. The

1
ot her intersection occurs at ng (this can also be estimated fromthe plot and

the tools provided on the Maple interface).
>
To conplete this exercise, exam ne the values of the functions and their

1
derivatives at ng. Thi s produces:
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r>subs( x=1/3, [ f, @, df, d& ] );
0244
%’5’5‘%%
4 1
While it is obvious that f and G2 both have sl ope 5 at x—g, the function val ues

1
are not the same. Since the two functions do not intersect at the point XZE,

L this cannot be a point of tangency.

L L L=

Try It! (p. 24)
The insertion of an execution group after the cursor and conversion of a region
between text and input are used so often that shortcuts are provided on the tool
bar. Use balloon help to locate the icons on the tool bar that correspond to a)
inserting a new execution group after the cursor, b) inserting and fornatting
inert text, and c) inserting Maple commands in a text region.

Solution

These icons are

a) the 11th icon fromthe left in the tool bar ( [>)

b) the 10th icon fromthe left in the tool bar ( T)

c) the 9th icon fromthe left in the tool bar ( \Sigm )

Note to Publisher: it would be nice to be able to include these icons as inserts
L Linthe G Wat do you need to nake this possible?

B 2.2 Using Online Help

Try It! (p. 25)
The online hel p page that describes nost features of the Maple worksheet can be
accessed using hel p(worksheet);. Load this help docunent. dick the highlighted
string Hel p System CGui de. This opens another hel p docunent. Locate and read the
i nformati on about searching the table of contents.
Sol ution
L To get started, execute the follow ng comrand
C > hel p(wor ksheet);
Not e: al ternate nethods of accessing online help
Two al ternate nethods of accessing the same hel p docunent are to click on
[thi s hyperlink or to execute the comrand
L > ?wor ksheet
{ Note that the help conmand requires a seni-colon, the ? command does not. The

only other command in Maple that does not require a sem-colon or colon is
the quit command.
Following the instructions in the Try It!, you should see the follow ng section
[(whi ch was inserted into this worksheet via copy and paste)

B How do | search the table of contents?

Choose Contents fromthe Help menu. The ensuing hel p page is the top-Ievel
table of contents of the help system dick on a hyperlink to see nore
detail s.

C>
Try It! (p. 27)

Pl ace the cursor on the word plot in the plot command toward the bottom of the
nysecond. nns wor ksheet. Use context-based help to access the help for the plot
conmmand. Read this information, and the exanples, to find out how to nodify the
pl ot comnmand to cause f and f to be displayed in blue and the graphs of g and g in
red.

Sol ution
‘ (To get an idea of how the worksheet nysecond. mms shoul d appear, obtain a copy of
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t he worksheet second. nws from Addi son-Wesl ey or fromone of the authors (Made).
The rel evant URLs are http://ww. awl . conf cseng/t ool ki t/ nodul es/ map/ second. mas
and http://ww. mat h. sc. edu/ ~neade/ t ool ki t/ second. mns.

C>
C To conplete this exercise, the following definitions are needed:
r>f 1= x"3 + x;
L fi=x+x
>g:=a?* x"z
L g:=axt
r>df :=diff( f, x);
L df:=3x2+1
r> Gl := subs( a=2, g );
L Gl:=2%
r> dGl := subs( a=2, dg );
L dG1:=4x
C >
 To create the plot described in the Try It!, it is necessary to specify the

color= option in the plot command. The final command and pl ot shoul d | ook
sonet hing |ike:
r>plot( [ f, GL, df, dGL ], x=-2..2,

> color = [ blue, red, blue, red ],

> title="Gaphical verification when a=2" );

Graphical verification when a=2

16

L L=

B what 1?2 (p. 37)

the toughness increase or decrease? Wy?
Sol ut i on

of the stress-strain curve, the tenperature increase will |ower the curve.
the | owering of the stress-strain curve reduces the area under the curve,
toughness will al so be reduced.

2.3 Advanced Worksheet Feat ures
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As the temperature increases, the Young’s nodulus (E) decreases. As a result,
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Try It! (p. 38)
Open the worksheetlhowto] hel p docurment. This worksheet contains a long collection
of sections. Locate and expand the sections related to execution groups and to
sections. Consult these references for detailed information about execution groups
and sections.

Sol ution

{The hel p docunent associated with the keyword wor ksheet [ howt o] can be accessed

via any of the standard methods (hyperlink, help conmand, or ? command). For
exanpl e,

C > ?wor ksheet [ howt 0]

C >

[The i nformati on about execution groups and sections has been copied here for
your conveni ence.

Execution G oups

[ The executiongroup i s the fundamental conputation and documentation el enent for
the worksheet. Each execution group is enclosed in a |arge square bracket at
the left. The text you are reading now is enbedded in an execution group.

It can contain Maple input conmands, the output froma Maple conputation,
expl anatory text and graphics. Notice that an execution group nay contain
zero, one, or nore Maple input comands. |f you place the cursor in an input
conmand and press [Enter], Maple V executes all the input commands in the

L current execution group.

How do | del ete an execution group?

| See the section on Deleting.

How do | encl ose several execution groups in a section?

L Hi ghl i ght the execution groups that you would like to enclose in a section.
Next, choose |Indent fromthe Format menu.

How do | insert an execution group?

L See the section on Inserting.

How do | insert text above an execution group?
Cick the execution group bracket (the large square bracket to the left of
the pronpt(s)). Then choose Paragraph fromthe Insert nenu and Before from
t he ensui ng subnenu.

How do | insert text bel ow an execution group?

L Cick the bracket enclosing the execution group to select it. Then choose
Paragraph fromthe Insert nmenu and After fromthe ensuing subnmenu.

How do | join execution groups?

L See the section on Joining.

How do | renpve an execution group froma section?

L Position your cursor in the execution group that you would like to renove
froma section. Next, choose Qutdent fromthe Format menu.

How do | show (hide) execution group ranges?
By default, Maple V displays the execution group ranges. To hide them
sel ect Show Group Ranges fromthe View menu. Notice that if you return to
the View nenu, the check nmark besi de Show G oup Ranges has di sappear ed.

How do | split an execution group?

| See Splitting.
Al so see the sections on Deleting., lnserting, Joining, and Splitting.

Secti ons

A section is enclosed in a large square bracket with a box at the top.

How do | col |l apse a section?

| Wth your nouse, click on the box ([-]) to the left of the section heading.
How do | collapse all the sections in a wrksheet?

t Choose Col |l apse All Sections fromthe View nmenu.
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How do | delete a section?

| See Deleting.
How do | encl ose one or nore execution groups in a section?

Hi ghli ght the execution groups that you would like to enclose in a section.
Next, choose Indent fromthe Fornmat nenu.

How do | expand a section?

| dick on the box ([+]) to the left of the section headi ng.
How do | expand all the sections in a worksheet?

t Choose Expand All Sections fromthe View nenu.

How do | insert a section?

| See Lnserting..
How do I join sections?

| See Joi ning.

How do | show (hide) section ranges?

t Choose Show Section Ranges fromthe View nenu.
How do | split a section?

| See Splitting.

L L LC>
[E Probl ems (pp. 41-42)

Problem 1

Repeat the graphical and synbolic verification that a=-2 is another solution to
the tangency problem Add these results, with appropriate docunentation and
expl anation to the worksheet nythird. nus.
Sol ution
The worksheet third. mas presents one solution to this problem A copy of the
wor ksheet third. mms can be obtained from Addi son-Wesl ey or fromone of the
authors (Meade). The relevant URLs are
ftp://ftp.aw. com cseng/ aut hors/ neade/thi rd. mws and
http://ww. mat h. sc. edu/ ~neade/ t ool kit/third. ms.

Probl em 2

Convert all textual nmathenatical expressions in the worksheet «created in Problem
1 toinline math expressions. Also, in a new section at the end of the worksheet,
create hyperlinks to the hel p docunents for each of the Maple comrands used in
this worksheet and to the hel p documents nmost relevant to the interface features
used in this worksheet. Call the resulting worksheet nyfourth. nus.

Sol ution
The wor ksheet fourth. mvs, avail able from Addi son-Wesl ey or fromone of the
aut hors (Meade), provides one possible solution to this problem The rel evant
URLs are ftp://ftp.aw com cseng/ aut hors/ meade/ fourth. mns and
| http://ww. mat h. sc. edu/ ~meade/ t ool ki t/fourth. ms.
Probl em 3
Create a new worksheet, called reference. nms, that contains |links to exanples and
hel p and other introductory material. Use hyperlinks to create links to comonly
accessed online hel p docunents, including worksheet, worksheet[howto], worksheet[glossary],
student, and help. As you progress through this nodul e, you should update this
wor ksheet with new |inks, summaries of nmain techniques, exanples, and any other
informati on you find useful.
Sol ution
A barebones version of the worksheet reference. nms can be downl oaded from
Addi son-Wesl ey or fromone of the authors (Meade). The relevant URLs are
ftp://ftp.aw com cseng/ aut hor s/ neade/ ref erences. mns and
| http://ww. mat h. sc. edu/ ~neade/ t ool ki t/references. mns.
Probl em 4
Estimate the nodul us of toughness of the conposite material discussed in
(Application 2 when the area under the third segment of the stress-strain curve is
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approxi mated by two trapezoides with a comopn side of &=5.3%

correspondi ng error

in the nodul us of toughness,

VWhat is the
relative to the smallest estinmate

of the toughness? (What benefit
conpari son?)

is obtained by using the smallest estimate in this

Sol ution
[ In preparation to answer this question we repeat the commands (with sonme m nor
sinmplifications) fromthe Application section of the text (pp. 29 -- 37)
C>restart; wth(student):
r>ptl:=71]0,0]:
> pt2 :=[0.028, 330]:
> pt3 ;=] 0.032, 330 ]:
> ptd4 := [ 0.053, 440 ]:
L > pt5 :=[ 0.074, 360 ]:
> E:=(pt2[2]-pt1[2] ) / ( pt2[1] - pt1[1] );
L E :=11785.71429
> tough[elast] :=evalf( 1/2 * ( pt2[1] - pt1[1] ) * ( pt2[2] - ptl[2] ), 2 );
> tough[const] :=evalf( ( pt3[1] - pt2[1] ) * pt2[2], 2);
> tough[mn] :=evalf( ( pt5[1] - pt3[1] ) * pt5[2], 2 ) ;
> tough[max] := evalf( ( pt5[1] - pt3[1] ) * pt4[2], 2 ) ;
tough, .4 := 4.6
tough,,¢ == 1.3
tough,;, := 15.
L tough, ., := 18.
r > Ttough[min] := eval f( tough[elast] + tough[const] + tough[min], 2 );
> Ttough[ max] := eval f( tough[elast] + tough[const] + tough[nmax], 2 );
Ttough,,,, := 21.
L Ttough,,, := 24.
> Ttough[err] := ( Ttough[max] - Ttough[min] ) / Ttough[m n];
| Ttough,,, := .1428571429
> QUAD : = sigma = a*epsilon®2 + b*epsilon + c;
> EQL : = eval f( subs( epsilon=pt3[1], sigma=pt3[2], QUAD ), 2 );
> EQ2 := eval f( subs( epsilon=pt4[1l], sigma=pt4[2], QUAD ), 2 );
> EQ@ := eval f( subs( epsilon=pt5[1], sigma=pt5[2], QUAD ), 2 );
QUAD :=c=ag’+be+c
EQ1:=330.=.0010a+.032b +c
EQ2:=440.=.0028a+.053b +c
L EQ3:=360.=.0055a+.074b+c
r> SOLN2 := solve( { EQL, EQ2, EB }, { a, b, ¢ } ):
> SOLN2 : = eval f( SOLN2, 2)
> stress := subs( SOLN2, rhs(QUAD) );
SOLN2 :={ ¢ =-210., b =23000., a = -210000.}
L stress := —210000. £ + 23000. € - 210.
r > tough[quad4R] := rightsum stress, epsilon=0.032..0.074 ):
> tough[ quad4R] := eval f( tough[quad4R], 2 );
> Ttough[ quad4R] := eval f( tough[elast] + tough[const] + tough[quad4R], 2 );
toughy aur = 18.
L Ttoughg auss := 24-
> tough[ quad4T] := eval f( trapezoid( stress, epsilon=0.032..0.074 ), 2 );
L toughg agsr == 16.
> tough[ quad4S] := eval f( sinpson( stress, epsilon=0.032..0.074 ), 2 );
L tougg agss == 17.
r > Ttough[ quad4S] := eval f( tough[elast] + tough[const] + tough[quad4S], 2 );
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L Ttoughyams = 23.
r>error[mn] := abs( Ttough[quad4S] - Ttough[min] ) / Ttough[quad4S];
> error[max] := abs( Ttough[quad4S] - Ttough[nmax] ) / Ttough[quad4S];
> error[quad4R] := abs( Ttough[quad4S] - Ttough[quad4R] ) / Ttough[quad4S];

error,;,, := .08695652174
error, . -= .04347826087

Errory g := -04347826087

C>

r And, now, the solution of the current problemis found by obtaining the

trapezoi dal approximation to the toughness between £€=.032 and €¢=.074. This is the
sanme as the quad4T approxi mati on except that the optional second argunent of the
trapezoid conmand nmust be used to indicate that only 2 trapezoids are to be
used.

> tough[ quad2T] := trapezoid( stress, epsilon=0.032..0.074, 2 ):

> tough[ quad2T] := eval f( tough[quad2T], 2 );

toughyagor = 16.

L The total nodulus of toughness is

r > Ttough[ quad2T] := eval f( tough[elast] + tough[const] + tough[quad2T], 2 );

Ttoughyagor == 22.

L The relative error, conpared to the |lowest estimte, is

> error[quad2T] := abs( Ttough[quad2T] - Ttough[min] ) / Ttough[m n];

EITOr agpr = 04761904762

The computation of the error relative to the Iowest estimate is not likely to

underestimate the actual error. (This is a result of the fact that the

L denomi nator is smaller.)

L L C>

Probl em 5
This chapter used rightbox and rightsum to approxinmate the area under the
quadratic curve with the default nunber of rectangles. How many rectangles are
needed to approximate the area to four digits of accuracy. (Hint: This question
can be answered by trial-and-error; consult the on-line help for the necessary
nodi fication to the syntax of rightbox and rightsum)

Sol ution

[This solution requires the parts of the Application that directly relate to the

conput ation of the quadratic section of the stress-strain curve.
C>restart; wth(student):

r>pt3 :=[ 0.032, 330 ]:
> ptd := [ 0.053, 440 ]:
L >pt5 :=[ 0.074, 360 ]:
> QUAD : = sigma = a*epsilon®2 + b*epsilon + c;
> EQL : = eval f( subs( epsilon=pt3[1], sigm=pt3[2], QUAD ), 2 );
> EQR := eval f( subs( epsilon=pt4[1], signa=pt4[2], QUAD ), 2 );
> EQ@ := eval f( subs( epsilon=pt5[1], sigma=pt5[2], QUAD ), 2 );
QUAD:=o:a82+bs+c
EQ1:=330.=.0010a+.032b+c
EQ2:=440.=.0028a+.053b+c
L EQ3:=360.=.0055a+.074b+c
r> SOLN2 := solve( { EQL, EQ2, EB }, { a, b, ¢ } ):
> SOLN2 := eval f( SOLN2, 2 );
> stress := subs( SOLN2, rhs(QUAD) );
SOLN2 :={ b =23000., a =-210000., ¢ = -210.}
L stress := -210000. £” + 23000. € — 210.
> tough[ quad4R] := eval f( rightsum stress, epsilon=0.032..0.074 ) );
L toughy ausr := 16.30718250
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C >
[The plan is to double the nunber of rectangles until the first four digits of
the approxi nations stabalize.

r > eval f( rightsunm stress, epsilon=0.032..0.074, 8 ) );

L 16.34714813

r > eval f( rightsun({ stress, epsilon=0.032..0.074, 16 ) );

L 16.33674328

r > evalf( rightsum stress, epsilon=0.032..0.074, 32 ) );

L 16.32394395

r > eval f( rightsun{ stress, epsilon=0.032..0.074, 64 ) );

L 16.31564505

r > evalf( rightsum stress, epsilon=0.032..0.074, 128 ) );

L 16.31102079

r > eval f( rightsun( stress, epsilon=0.032..0.074, 256 ) );

L 16.30858996

r > eval f( rightsunm( stress, epsilon=0.032..0.074, 512 ) );

L 16.30734487

At this point it can now be said that the four-digit approximation to the area
under the stress-strain curve for 0.032 <= € <= 0.074 is 16.31. This estimate is
obtai ned with 128 rectangl es.

L C>
Probl em 6

tell you about the approximation errors associated with the use of rectangl es,

{ Repeat the previous problemw th trapezoid and sinpson. Wat do these results

trapezoi ds, and quadratics to approxi mate the area under the parabol a?

Sol ution

[This solution requires the parts of the Application that directly relate to the
conmput ation of the quadratic section of the stress-strain curve.

C>restart; wth(student):

r>pt3 :=[ 0.032, 330 ]:
> ptd := [ 0.053, 440 ]:
L > pt5 :=1[ 0.074, 360 ]:
> QUAD : = sigma = a*epsilon®2 + b*epsilon + c;
> EQL : = eval f( subs( epsilon=pt3[1], sigm=pt3[2], QUAD ), 2 );
> EQ := eval f( subs( epsilon=pt4[1], sigma=pt4[2], QUAD ), 2 );
> EQ@ := eval f( subs( epsilon=pt5[1], sigma=pt5[2], QUAD ), 2 );
QUAD:=o:a82+be+c
EQ1:=330.=.0010a+.032b+c
EQ2:=440.=.0028a+.053b+c
L EQ3:=360.=.0055a+.074b+c
r> SOLN2 := solve( { EQL, EQ2, EB }, { a, b, ¢ } ):
> SOLN2 := eval f( SOLN2, 2 );

> stress := subs( SOLN2, rhs(QUAD) );

SOLN2 :={ ¢ =-210., b =23000., a = -210000.}

stress := -210000. £” + 23000. € — 210.
C>
The doubling algorithmused in Problem5 will be used here with trapezoid and
sinpson replacing rightsum To begin the search for the four-digit approximtion
L with trapezoid, recall the approximation obtained in the Application
> tough[ quad4T] := eval f( trapezoid( stress, epsilon=0.032..0.074 ) );
toughy aqs7 = 16.14401250

>
> eval f( trapezoid( stress, epsilon=0.032..0.074, 8 ) );
L 16.26556313
( > eval f( trapezoid( stress, epsilon=0.032..0.074, 16 ) );
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| 16.29595078

r > eval f( trapezoid( stress, epsilon=0.032..0.074, 32 ) );

L 16.30354770

r > eval f( trapezoid( stress, epsilon=0.032..0.074, 64 ) );

L 16.30544693

r > eval f( trapezoid( stress, epsilon=0.032..0.074, 128 ) );

L 16.30592173

r > evalf( rightsunm( stress, epsilon=0.032..0.074, 256 ) );

L 16.30858996

r > eval f( rightsum stress, epsilon=0.032..0.074, 512 ) );

L 16.30734487

rAs in Problem5, the four-digit approximation to the area under the
stress-strain curve for 0.032 <= ¢ <= 0.074 is 16.31. But, now this estimate is
obtained with only 64 rectangl es.

C>
[ For Sinpson’s Rule we begin by recalling the estimate when four subintervals
(two parabolas) are used to estimate the area

> tough[ quad4S] := eval f( sinpson( stress, epsilon=0.032..0.074 ) );

toughaqss 1= 16.30608000

C>

L As the nunber of subintervals is doubl ed:

r > eval f( sinpson( stress, epsilon=0.032..0.074, 8 ) );

L 16.30608000

r > eval f( sinpson( stress, epsilon=0.032..0.074, 16 ) );
16.30608001

These results do not change as the nunber of subintervals is increased (except
possibly for the last digit - which is not significant). The reason for this is
that the stress is a quadratic function and Sinpson’s Rule is exact for
quadratic functions. The four-digit approximtion agrees w th our previous
results, but is obtained with nuch Iess work (in fact, only 2 subintervals are

L needed).

r > eval f( sinpson( stress, epsilon=0.032..0.074, 2 ) );
L 16.30608000

>

Wiile this is only one exanple, the fact that the different quadrature rules
have di fferent convergence rates. The convergence rate for Sinpson’s Rule, which
uses quadratic approximations to the function, is faster than the Trapezoid
Rul e, which uses linear functions. And, the "Right-Hand" Rule, which uses
constants to approximate the function, requires the nost subintervals to obtain
| L L the sane accuracy.
Probl em 7
The integral of a nonnegative function is the limt of the area of rectangles. In
the previous problems, you estinated the area under the quadratic curve to two
digits of accuracy. Conpute the exact area under the curve as an integral. First,
use the online help to find the Maple comrand for conmputing definite integrals.
How does this value conpare to the approximation in this chapter and in Problem
6?
Correction
The previous problens estinmated the area under the quadratic curve to four (not
[two) digits of accuracy. This does not change the current problemin any way.

Solution
[This solution requires the parts of the Application that directly relate to the

conputation of the quadratic section of the stress-strain curve.
C>restart; wth(student):

> pt3 :=[ 0.032, 330 ]:
{ > pt4 :=[ 0.053, 440 ]:
> pt5 :=[ 0.074, 360 ]:
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> QUAD : = sigma = a*epsilon®2 + b*epsilon + c;
> EQL : = eval f( subs( epsilon=pt3[1], sigma=pt3[2], QUAD ), 2 );
> EQ := eval f( subs( epsilon=pt4[1], sigma=pt4[2], QUAD ), 2 );
> EQ@ := eval f( subs( epsilon=pt5[1], sigma=pt5[2], QUAD ), 2 );
QUAD::0=a82+bs+c
EQ1:=330.=.0010a+.032b+c
EQ2:=440.=.0028a+.053b+c
L EQ3:=360.=.0055a+.074b+c
r> SOLN2 := solve( { EQL, EQ2, EB }, { a, b, ¢ } ):
> SOLN2 := eval f( SOLN2, 2 );

> stress : = subs( SOLN2, rhs(QUAD) );
SOLN2 :={ c=-210., b =23000., a = -210000.}

stress := —210000. &” + 23000. £ - 210.
C >
This problem can be solved using either int or Int. The advantage of using Lnt
is that it gives the user a chance to check that the correct integral has been
entered before the calculation is perforned.
> tough[exact] := Int( stress, epsilon=0.032..0.074 );

.074

tough, . = ? ~210000. £” + 23000. € - 210. de
032

> tough[exact] := eval f( tough[exact] );

tough,, . := 16.30608000
" Note that this result is exactly the sane as the result obtained by Sinpson’s
Rule in Problem 6. This is further verification that Sinpson’s Rule is exact for
L this problem
L L C>
Probl em 8
Investigate the usage of dsatgfitff as a neans of fitting the data to a quadratic
function. Verify results in a worksheet. Then collect nore data, and conpute the
revised fit and corresponding contribution to the nmodul us of toughness.

Investigate the benefits of collecting nore data and using fit to obtain a better
approxi mation to the Young’ s nodul us.
Sol ution
L There are nmany ways to approach this problem For information on the fit
L [comrand, see the section Least Squares Fit to Data (p. 105) in Chapter 4.
Probl em 9
This chapter presented techniques for the insertion of new sections, execution
groups, text regions, and other comon el enents of a Mapl e worksheet. Elenents
can al so be renoved froma worksheet. The only nmenu selection that relates to
deletion is Del ete Paragraph (under Edit). Use the on-line help to |l earn how to
delete a section and execution group.
Sol ution
See the worksheet, howto hel p docunment. If you | ook at the Execution G oup or
Section section you will be referred to the Del eting section. These connections
are made via bookmarks (which are not otherw se discussed in this nodule). For
nore i nformati on about bookmar ks, see the Booknarks section in the
wor ksheet , howt o hel p docunent.

Probl em 10
{Create docunent ed wor ksheets, including hyperlinks to rel evant hel p docunents for

the solution to Exanplel-1 and for the five-step probl emsolving process used to
anal yze Application 1 in Chapter 1.
Sol ution

L [ Solutions are simlar to previously discussed sanpl e worksheets. No detailed
sol ution provided.
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L L C>
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