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Preface

The TI-89 incorporates graphical and numerical features with a powerful computer algebra
system that has the potential to dramatically alter how and what our students should learn. By
incorporating this technology in the mathematics classroom, our students truly have a tool
that facilitates a "three-fold" (numeric, graphic and analytic) approach to understanding and
using mathematics.

Teachers can use the computer algebra capability of the TI-89 to create a lab setting where
students discover concepts and theorems. When students discover a theorem they feel a sense
of ownership and an interest in the proof of the theorem.

This book presents an introduction to the numeric, graphic and analytic features of the TI-89.
It is our hope that as teachers and students become familiar with these features, they will
experience the same excitement all mathematicians feel when a new idea is discovered.

We would like to thank Texas Instruments and Jeanie Anirudhan, Nelah McComsey, Karl
Peters, and Stephanie Watts for their support, as well as Sally Fishbeck and Gary Luck for
their valuable suggestions during the development of this book. We would also like to thank
our families for their patience while we were writing.

— Ray Barton

— John Diehl
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Chapter 4

Exp{

|ntegrati°n In this chapter, you will explore indefinite and definite
integrals.

Calculus courses describe many techniques of integration, such as integration by parts. The TI-89
can be used to verify the solutions to most problems.

Example 1: An indefinite integral

Integrate Ix [¢os(4dx)dx .

Solution

Use the integrate command () on the Home screen.

1. Press [F6] Clean Up and select 2:NewProb to clear [r5a3e]ndene ol faveothear | eatn] 1 e

variables and set other defaults.

2. Enter the integral. The multiplication symbol after
the first x is important; otherwise, the expression will
be interpreted as an undefined function xcos.

(2nd) [J] X [x] (2nd) [c0S] 4 X 0] (5] X (0] (ENTER Hal

B[ [x-cosid-=0dx
cosd - + wesinfd - x)

H FUNC 1730

3. Of course, the complete solution is a family of A B e A e
curves, generally indicated by +c. In addition, the ® [ (x-cos(d-w0)dx _
constant will be useful for further work, such as 5051( 2 e 512':4 =
substituting an initial condition. Therefore, obtain a ® (s cosid o) dx
solution with the constant c. costd-x) | 51’;(4 S,

15

® ©L] C[ENTER)

Note that choices such as ¢I and ¢2 cannot be used
as they are reserved for the columns of the Data
Matrix Editor.

FUMC

© 1999 TEXAS INSTRUMENTS INCORPORATED



34 ADVANCED PLACEMENT CALCULUS WITH THE TI-89

Example 2: A definite integral
You can evaluate definite integrals with the TI-89, usually with an exact or approximate solution.

Evaluate

3
j(l 2 - 2m)d
8
-2
Also, compute the area under %xa —2xon [-2,3].

Solution
Use the integrate command () on the Home screen and the Graph screen.

1. Press [F6] Clean Up and select 2:NewProb to clear
variables and set other defaults. “FLatE

2. Press[¢] [Y=]. Clear any functions in the Y= Editor.
With the cursor on y1, type the function and press

ENTER].

3. Press Zoom and select 4:ZoomDec to graph the
function.

4. To evaluate the definite integral, press Math and ;
select 7:[f(x) dx. Type -2 as the lower limit and press > 1
(ENTER]. Type 3 as the upper limit and press [ENTER]. / \

Upper Limit? /
wod —d. [ST=t]

TYFE OF UZE £t} + [EMTEFR] OF [ESC]

Fi Fz F4 F i
To 15|20 Trace|ReGrarhjMathDr aw|Fenf:2

I dde= -2, 9687

[RLIL] ERD AUTO FLUHC

© 1999 TEXAS INSTRUMENTS INCORPORATED
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35

5.

Press [HOME] to return to the Home screen and repeat
the example.

UIYI[O XA XGEE 2 )3 O] [ENTER

Since this function has a region below the x-axis on
the interval [-2,3], the result for the area under the
curve is not the same as the result for the definite
integral computed above. There are several methods
that can be used to compute the area. Since the curve
is above the x-axis for [-2,0} and below the x-axis for
[0,3], you can compute

0 3
1(x)dx = [ yl(x)dx
e e

® O o® [ 2nd [1] V1[I XDI L XL 0L] 30]
ENTER

Alternately, you can compute this area by integrating
the absolute value of y1(x) on [-2,3] using abs(.

(2nd] [J] [CATALOG) abs(Y1 [ X[ DI XL @) 2] 30]
ENTER

Example 3: An integral formula

Fix] Fer [F3«| Fir | FE Fir
Tools|A13ckra|Calc|Other|FramldjcTean Ur

'Js_zgiﬁx)dx - 95,32
=|1 (ud,x, "2,30
HHIN KAD AUTD FIINE [

Fix] Fer [F3«| Fir | FE Fir
Tools|A13ckra|Calc|Other|FramldjcTean Ur

'ﬁz':ll(x)d!x - 95,32

'Jﬂ_z uli=dx —Jg ylx)dx

=Tyl
RAD AUTD

Fi- Fer [F3=r| Fir FE Fa~
Tools|ATdcbralCalefdthsr |Framid|Clean Ue

'Jﬂ_z uli=dx —Jg ylx)dx

32
3 319
= [ 3, rtcnax 33
Jiabsiylixad,x, "2,3
HMAlN ERD AUTO FUMC 3030

Since the TI-89 has a symbolic algebra system, integrals with undeclared coefficients can be
computed. The results resemble those found in tables of integrals. They are beneficial for
generating formulas and pattern recognition.

Integrate j dx.

a’+ (b:)c)2

Solution

Use the integrate command () on the Home screen.

1.

Press [F6] Clean Up and select 2:NewProb to clear
variables and set other defaults.

Enter the function. Recall that it is important to type
b*x not bx. You can also use undeclared variables in
the limits.

nd 111 HO AR 2 0B X XD 20] L x 0]
ENTER

Fir] F2r [F3~| Fur [ FE Far
TooTs{A13cbrajCale|Other|FrArmID|CTean U

o —1
[[ 32 +(b_x:|2]d><

b-x
tan'i[ 3 ]
a-hb
SO a2 ke 3 20 L ]
MAIN FAD ALTO FUNC FRET

© 1999 TEXAS INSTRUMENTS INCORPORATED



36 ADVANCED PLACEMENT CALCULUS WITH THE TI-89

Example 4: Symbolic limits in a definite integral

by
Evaluate [——dt
k+t

a
Solution
Use the integrate command (|) on the Home screen.

1. Press [F6] Clean Up and select 2:NewProb to clear
variables and set other defaults.

2. Enter the definite integral.
nd 11 HOK T TLIA L] B[] [ENTER]

Fir] Fzr [F3~| Fir| FE Far
Tools|A13¢braCalc|Okher |FFAmI0|Clean U

© 1999 TEXAS INSTRUMENTS INCORPORATED



CHAPTER 4: INTEGRATION 37

Exercises

Integrate each example.

Jdex
1+4x

J'a b Dy

3. sin(x)cos(x)dx

ot—w|y

q
4. j(m & +b)"do

p

© 1999 TEXAS INSTRUMENTS INCORPORATED



Chapter 6

Exp{

App“cations of Inthis chapter, you will use the TI-89 to investigate various
Integrals appllca.tlons of mtegrathn. In some cases, you will use a
symbolic approach; but in other cases where there may be
no closed analytic solution, you will use graphical and
numerical methods.

Example 1: Area between two curves

Find the area bounded by y = e”2 -2 and y =cos(x).

Solution

First, graph the two equations. The area is given by

jbyz(x) —yl(x)dx

Then use the graph to get the values for the left and right
intersection points. With these values, you can evaluate the
definite integral.

1. Press [F6] Clean Up and select 2:NewProb to clear
variables and set other defaults.

Fir| F2-
2. Set Exact/Approx=AUTO on Page 2 of the MODE dialog e ]
box. snar?:
ymin=1,
3. Inthe Y= Editor, enter the equations in y1 and y2. 3233‘;1?'
®res=1.
4. Set the Window variable values as shown for a
[—2,2] X [-2,2] viewing window. MAIN FAD AUTO FUNEC

5. Graph the equations.

MAIN KAD ALT FUNC

© 1999 TEXAS INSTRUMENTS INCORPORATED



50 ADVANCED PLACEMENT CALCULUS WITH THE TI-89

6. Find the left point of interaction. Press Math and

select Sintersection . Press [ENTER] to use y1 as the first
curve, and press [ENTER] again to use y2 as the second
curve. Press (© and (), or type values, to set the
bounds. . __/
Intersection
®od S ITESE Yol . SE4E71
(R0 RAD AUT FLMC

Fir] Fer [F3~| Fir | FE Far
Tool5|A13gbraCalc|Okher |FFImI0|Clean U

7. Press[HOME] to return to the Home screen and store
the x-coordinate as a for later use in the definite

integral.
W A - SVES2

HMAIN KAD AUTO FLUMC 1/z0

8. Return to the graph screen and repeat steps 6 and 7
to find and store the right point of intersection.

Intersection
HCE . IFOSZ ycof. 564871
TRIN FAD ALT] FUNC

Fir] Fe~ [F3~| Fi~| FE Fa-
Tool5|AT13ckr alCalc|Okher |Frarml0|Clean Ur

mC *a - ATESZ
=C b L SFES2

FAD AUTO FLUMC ]
9. Evaluate the definite integral- EA PLEA LS A A A
2nd [N Y2[0XD)E YIIO XD G X A [ B [ENTER mxc+a -, 97A52
LN L 97Es2
b

-L_I(uzcx:n - uladx

2. TE2E2
1=l =3, b2

The area between the two curves is about 2.76282. RAD AUTO . FUNC T

Example 2: Arc length
23
Find the length of the astroid y = (1—-x3)2 in the first quadrant.

Solution

First, find the length of a curve using the built-in Arc feature of the TI-89. Then compare the result
with the definite integral for arc length, where arc length is

J'b 1+ (%)2 da

© 1999 TEXAS INSTRUMENTS INCORPORATED
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Press [2nd] [F6] Clean Up and select 2:NewProb to clear
variables and set other defaults.

Enter the equation in y1 in the Y= Editor and clear
y2. Set the Window variable values for a [0,1] x [0,1]
viewing window. Then graph y1.

Press Math and select 8:Arc. You are prompted for
the x-coordinates of the left and right endpoints of
the arc.

Enter 0 for the x-coordinate of the first point (xc)
and 1 for the x-coordinate of the second point. You
can ignore the y-coordinate values (yc).

The length of the arc is 1.5. Now compare this result
with the definite integral result.

Store the derivative of y1 in the variable dydx to
make it easier to enter the definite integral.

2] Y1 X[] [5] X[0] [STO»] DYDX [ENTER]

Enter the expression for the definite integral.

[/] (2nd] [v] 1 () DYDX[A] 2] X[ 0[] 10]

This result confirms the value we found using the Arc
feature of the Math menu.

Fix] Fer| F3 FY4 A I T
Too 5| 2oera|TE Ak FeGrarh{Fakh|0raw|Fen):2

MAIN RAD ALTO FORL

~| Fer| F3 %] Far [Fr-+i
Taols|2oer|TEaCk|ReGrarh DEaw|Fen|:c

A ax i mum
Irtersection
Derivativesk
S
Inflectian
Distance
Tangent

I=H
&
T
g
E
H

TVFE OF USE €314 + [ENMTER] OF [E5C] |

FE'r
Tl:"ﬂi 2-:--:-m Trlll:'i ﬁtGrﬂPh Mll“'l DFaw Ptl‘l B

lst Pnlnt7

f 220275

MHIH ERD ALTO FIJHII

F1i Fz FY4 i
TooTs|2eora|Track|ReGrarh{rath|Draw|Fen):c

2nd Point?
i 1] il

HMAIN ERD ALTO FURL

T0015 2| TYECE RtGI’ﬂPh Fath|Draw|Fen '-\.

N

Questionable gocurgcy

Fi~] Fe~ [F3~| Fi~ | FE Fa-
TooTs|AT3ckralCalc|Other|Frarml0jCTean Uk

w2 (0100) + e

J1-x273

13

MAIN EAD AUTD FORE 1750

Fi~] Fe~ [F3~| Fi~ | FE Fa-
TooTs|AT3ckralCalc|Other|Frarml0jCTean Uk

- dxl._":ll'\ J I
Ji-x273

173

-H 1+ dudsZdx 302

~FUE

KAD ALTO 30

© 1999 TEXAS INSTRUMENTS INCORPORATED



52 ADVANCED PLACEMENT CALCULUS WITH THE TI-89

Example 3: First-order differential equations

The next few simple examples illustrate applications of integration that can be solved using the
Differential Equation Solver (deSolve) of the TI-89.

Solve the differential equation

Y =9.8t+2.7

Solution

1. Press[2nd] [F6] Clean Up and select 2:NewProb to clear S A L M T

variables and set other defaults.

2. Find the solution using the deSolve( command.
B eSoluely' =9,.8 L+ 2.7, 1

CATALOG) deSolve( Y [2nd) ['] (5] 98T[H 27 T Y[ ue 4.9 t2 42,74 401
ENTER deSoluvedy' =3, 844+2, 7, 1,2

EAD AUTD FUNE

The solution is

y =492 +27t+C

Notice that the constant of integration is represented with
the # 1 symbol.

3. To solve the same differential equation with initial S P LS Mo L L
conditions y(0)=7:

. B eSoluely' =981 + 2.7, th
Edit the deSolve( command as follows: u=4.9£242.7 L + 01

B deSoluely' =9.8-L+ 2.7 ap
u=d4.9 2+ 2.7 L+ T

deSolve(y '=9.8t+2.7 and y(0)=7.ty)

L=, 8142, F and gl@i=F,. L,
FAIN RAD AUTO FUWE FTEl]

Note: The and operator is in the CATALOG.

Example 4: Second-order differential equations

A ball was tossed straight up from an initial height of 0.29 meters and with an initial velocity of 3.8
m/s. Solve the second-order differential equation

y"=9.8, y(0)=29, y'(0)=3.8

to find an equation to model the height of the ball over time.

Solution

Clear the calculator and enter the deSolve( command. S R S N L P

deSolve(Y [*]1{2nd) [*] (=] () 9.8 [CATALOG] and
Y[J 0[] (5] 0.29 [CATALOG) and Y [2nd] [] [J 0 )] (=] 3.8 [1]
T E]Y BdeSolualy' ' = -9.8 and Jip
y=-4.9-+2+ 3.8+ + .29

L=, 29 and 4't@2=3.8,t,42
FMAIN FEAD AUTO FUMC i/30

© 1999 TEXAS INSTRUMENTS INCORPORATED
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Example 5: Scatter plots and regression curves

from the CBL.
Time Height
(seconds) (meters)

0 29
.04 44
.08 57
12 .68
16 78
20 .86
24 92
28 .96
32 .99
.36 1.0

We measured the height of the ball in Example 4 with a Texas Instruments CBL"™. Here is the data

Time Height
(seconds) (meters)
40 1.0
44 1.0
48 97
52 .94
56 .89
.60 82
64 74
.68 64
72 53
76 40

Continued in next column

Make a scatter plot of the data and compare the solution found in Example 4 with the data.

Solution

1.

Press [F6] Clean Up and select 2:NewProb to clear
variables and set other defaults.

2. Start the Data/Matrix Editor by pressing and
selecting 6:Data/Matrix Editor . Then select 3:New.

3. Move the cursor down to Variable and enter a name
for the data variable (ball).

4. Press twice to display the Data/Matrix Editor.

Enter the data for time in column 1 (¢I) and the data
for height in column 2 (¢2). The headings above c1
and c2 are optional.

AFFLICATIONE

1:Hol .

2i%= Edit
SEhli
E)
5:T

ar
nidaw Editar

ERD AUTO

FUMC (D]

HEW

Tvpe:
Fuoldgr:
Variable:
dnge

ERd It

Enkter=0K

ESC=CAMCEL

HMalM

ERD AUTO

FUMC

Fir F& F3 FY4 FE |Fa F?
TooTs{FTob Sebup |Ce1|Header [Calc|Ukil)skat

WTA [Lime [height

=5 1 cd [o]
1 k]
2 - O L)
3 o] =rd
4 12 =]
Arlci=0

HMAlN

ERD AUTO

FUMC

© 1999 TEXAS INSTRUMENTS INCORPORATED



54 ADVANCED PLACEMENT CALCULUS WITH THE TI-89

5. Set up the scatter plot. Press Plot Setup to display bl 3
the main\ball dialog box. Press [F1] to define the plot. Hark ... - o

For the Plot Type, press ® and select 1:Scatter . For o
Mark, select 1:.Box. Enter c1 and c2 for x and y. Fred and Catedories:

Fraomo oo

6. Press[ENTER] twice to return to the Data/Matrix
Editor. <FLOTZ 1

*":l%zl'tt.?-xz +3.8 %+ .29
7. Press[¢][Y=] to display the Y = Editor. In %1, enter the EE;
equation found with deSolve in Example 4. Use x in 322
place of t. ur=
eI
AN ERD RUTO FLHNC
8. Press[F2] Zoom and select 9:ZoomData to see the S S RN T 23 W29 (1

match between the equation and the data.

FMAIN FEAD AUTO FUMC
9. Finally, find a quadratic regression equation for the - RPFLICATION 2
. . . . LtHome |
data and compare it with the equation found with %= m; ddltEE "
. . =l indow 1Lar
deSolve(. Press [APPS] 6:Data/Matrix Editor and then select g: $r~g h
. . i1 1=
1:Current to return to the Data/Matrix Editor. 1:Current Matris
lpen. ..
d
FMAIN FEAD AUTO FUMC
10. Press [F5) Calc to display the main\ball Calculate dialog [ i ___)
dlculabion THEs 0
box. Press ® and select 9:QuadReg . o q1guphcRes
1 seeeamapneea. L. SELIHREQ
E.rﬂ and Catedoriest %; hgﬁﬁgd
T e PDuer‘Re

-]
EZC=CAMCEL

I Enter=3AYE

MAIN FEAD AUTO FUMC
11. Enter c1 and c2 for x and y. Then move to the Store [ tuimbant Cncutate __)
. . Calculakion Teee....... Guadficd ¥
RegEQto (store regression equation) menu, press () " [

none
1%

and select y2(x). 1 stors hedEmbo...

Fred and Cakedorics?

i
e S ol
MAIM___ RADAOTO  FUMC

Taintball Calculate "]
Calculation Tees ...

Fred and CakedorigsT MO
Fradooon e e

Enter=3AYE EZC=CAMCEL 5 F
USE  AMD + TO OFEMW CHOICES

© 1999 TEXAS INSTRUMENTS INCORPORATED



CHAPTER 6: APPLICATIONS OF INTEGRALS 55

12. Press [ENTER] to calculate and store the regression g e—EEL L EE JRa 7,
equation. Then press [ENTER] [¢] [GRAPH] to see and N
compare the graph of the regression equation with 1|t e
the graph of the equation found with deSolve(. % R =3984EE

4

Bric Enker=0k —
MAIN ERD AUTO FUMC

The two equations match fairly well.

HMAIN ERD ALTO FUMC

Example 6: Newton’s Law of Cooling

This example uses deSolve( to solve a problem involving Newton’s Law of Cooling. Newton'’s law
describes the rate at which an object cools when it is immersed in surroundings that are colder
than the object. It says the rate at which the object’s temperature changes is directly proportional
to the difference between the temperature of the object and the temperature of the surrounding
medium.

If y is the temperature of an object over time ¢ and ¢, is the temperature of the surroundings, then
Newton’s law says

dy
—~ =—k(y-t.).
o (y-tg)

A temperature probe is connected to a Texas Instruments CBL™. The probe is heated to a
temperature of 65°C. It is placed in water that has a temperature of 5°C. The probe cools to a
temperature of 11°C in 30 seconds. Predict the temperature 60 seconds after the probe was placed
in the cold water.

Solution

1. Press [2nd) [F6] Clean Up and select 2:NewProb to clear SR IR [ P L

variables and set other defaults.

2. Enter the deSolve( command.
®deSolue(y' = ~k-[u - 5] anck

CATALOG] deSolve (Y [2nd]['] (5] (@) K (] [ Y([2) 50)] cen ekt
g=60-& + 5
CATALOG and Y 0 E 65E] TE] Y LECg=51 gnod glfI=E5, t,yl
HalH kAb AUTO FUREC 1450

© 1999 TEXAS INSTRUMENTS INCORPORATED
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3.

Now use the result and final conditions in the solve(
command to find the constant of proportionality k.

CATALOG] solve( @ [ENTER] [-] K 0] (1] T[] 30 [CATALOG] and
Y [=] 11 [ENTER

Store this value in k.

[LN] 20(1] (2] 30(STOX K

Evaluate the equation from the result of step 2 for
temperature of ¢=60.

®®®® @ [ENTER] (1] T[] 60 [ENTER]

The temperature should be about 28/5 or 5.6°C after 60
seconds.

Example 7: Resistance proportional to velocity

A ball is dropped from a height of 75 meters. Assume the acceleration due to gravity is -9.8 m/s

soluvel
MAIN RAD AUTO FUNC [

[FLrY Fir [Fee| Fur| FE | FB= | |
Toas|A13etr a|Cale|Obher |[FrITIO]CTean U
= deSolvely' = -k-{u— 5] anck
u=ed-e Ktig
weoluelu=en-e Kt as Ll
= lng 1En
=T

Ltk DT, kI =30 and g=11]
TAIN EAD AUTO FUNC R

Fir Fer [F3=| Fur FE Far
Tool5|A13¢kbrajCalc|Okhsr |Fr3mi0|Clgan Uk
= T
30
lng 1En
jEit]

lni 1
]
ny=coe Flig|t=co

y =285

+ k

=604 kL 1 +5 1 L=60
HAIN EAD AUTO FUNC u/0

2

and deceleration due to air resistance is directly proportional to velocity with the constant of

proportionality equal to -0.05. When will the ball hit the ground?

Solution

The distance traveled can be found by solving the
differential equation

1.

y"”’= ~9.8 - .05y with initial conditions
y(0)=75 and ¥' (0) =0.

Press [F6] Clean Up and select 2:NewProb to clear
variables and set other defaults.

Enter the deSolve( command using the equation and
initial conditions.

CATALOG] deSolve(y ] ['1(=) [() 9.8 [=].05Y [2nd]
[ JICATALOG] and Y [ 0[] [=] 75(CATALOG] and Y [2nd] [ ][ O
EHo T YD

Fir] Fzr [F3~| Fir| FE Far
Tools|A13¢braCalc|Okher |FFAmI0|Clean U

BheSolueiy' ' = -9.8 - 05 -Lp

= -3920. (951229 - 196
-.-3 QiEI=r5 and o' (B2=0, ..
[RGIL] FAD AUTO FUHE 1430

© 1999 TEXAS INSTRUMENTS INCORPORATED



CHAPTER 6: APPLICATIONS OF INTEGRALS 57

The expression for distance is |T§Hs mEEENIc?fc A
Y= —3920(.951229)t +196¢ +3995. ®deSolveiy' ' = -9.8 - L0
4. a512290Y - 196, -t + 3995,

3. Use this result with the solve( command to solve for ¢
with o/ = 0 " soluely = -3520, (. 951225
y="0 t=d4.04412 or t = -3I.FE88

.1 196 #t+3995. , +.0 [y=0
Warnind: More solubisns may eist

The ball will hit after about 4.04412 seconds.

Example 8: Logistic growth

In the last example, you will solve a logistic growth problem. In logistic growth problems, assume
that the rate of growth of a population (k) is directly proportional to both the population (y) and
the carrying capacity (C) minus the population.

dy

—=ky(C-

T y(C-y)
Eight wolves are introduced into a national park. Assume zoologists have determined a carrying
capacity of 250 wolves and a growth rate constant of .001. When will the population reach 100?

Solution
1. Press [F6] Clean Up and select 2:NewProb to clear [rEa 3] ndEne ol fave otrvar | Siatn] 1 e
variables and set other defaults.
2. Use deSolve( to solve the differential equation. Let x ® deSolve(y' =001 9-(250 ;"
equal time so that you can graph the solution. u= 250, -(1.28403)
(1.285403)7 + 30,25
CATALOG] deSolve(Y [’1(=) 001y [x] [J 250(=] Y[ AL Zoi-07 and 9LH =, . uv
CATALOG andY O E] 8 E] XE] Y MAIM FERD ALTO FLUMEC 130
3. Define y1(x) to be the solution from step 2. [rFeel i i Eave | nftear e S ur
= T T r ey
CATALOG] Define Y1[(J X[D] [5] @ [ENTER [1.284031% + 30,25
" Define ylex = 2200000086
Delete y= from the expression, and press [ENTER]. (l'zl:?:r:e
Define gldwxa=2
4. Set the Window variable values for a [0,50] x [0,275] |ﬂ” PRLAOIE TIOR8

viewing window.

5. Graph y1(x) and trace ([F3)) until the y-coordinate is
about 100.

The population will reach 100 in about 12 years.

Lot 12, 0253 goilin, 158
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© 1999 TEXAS INSTRUMENTS INCORPORATED



58 ADVANCED PLACEMENT CALCULUS WITH THE TI-89

Exercises
1. Find the area between the curves
R 2 —1_ 2
y=sin(x“) and y =1—-x“.

2. Find the length of the curve ¥ =sin ' ¥ for -1 < x < 1. Use the Arc feature and compare the
answer with the result of the definite integral that gives arc length.

Use deSolve( to solve the following differential equations (exercises 3-6).
3. y'= x2cos(x), y(0)=0
4 v'=—£v, v(O):vO
m
5. y'=-32,y(0)=19, ¥ (0)=0

6. ¢'=1-29-2¢',q(0)=0, ¢'(0)=0

7. A book was dropped from a height of .8649 meters. Its height above ground was measured
with a Texas Instruments CBL™. Here are the data:

Time Height Time Height

(seconds) (meters) (seconds) (meters)
0 .8649 16 7156
.02 .8583 18 .6805
.04 8484 20 6421
.06 .8364 22 .6004
.08 .8188 24 5543
10 7991 26 5060
12 7749 28 4544
14 7475

(a) Solve the second-order differential equation
y'=-98
to find an equation to model the height of this book over time.

(b) Make a scatter plot of the data and graph the solution from part (a) with this scatter
plot.

8. A cup of hot chocolate is left to cool on a kitchen table. It cools from 93°C to 55°C in 15
minutes. If the room temperature is 21°C, predict the temperature of the hot chocolate 20
minutes after it is placed on the table.

9. A projectile is fired straight up with an initial velocity of 87m/s. Assume the acceleration
due to gravity is -9.8 m/s” and deceleration due to air resistance is directly proportional to
velocity with the constant of proportionality equal to 0.05. When will the projectile hit the
ground?

10. A rumor spreads through a school with 1500 students. If 4 students initially hear the rumor
and the growth rate is .00025, use a logistic model to predict how long it will take for the
rumor to spread to 1000 students.

© 1999 TEXAS INSTRUMENTS INCORPORATED



